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Invitation to make a submission
The Environmental Protection Authority (EPA) invites people to make a submission on the
environmental review for this proposal.
Robe River Mining Co. Pty. Ltd is seeking to extend the life of and replace the Mesa J Iron
Ore Development through development of the adjacent deposit, Mesa H, to sustain iron
ore production from the Robe Valley. The Environmental Review Document (ERD) has
been prepared in accordance with the EPA’s Procedures Manual (Part IV Divisions 1
and 2). The ERD is the report by the proponent on their environmental review which
describes this proposal and its likely effects on the environment.
The ERD is available for a public review period of two weeks from Monday 8 April 2019,
closing on Wednesday 24 April 2019 (allowing an additional two days for public holidays).
Information on the proposal from the public may assist the EPA to prepare an assessment
report in which it will make recommendations on the proposal to the Minister for
Environment.
Why write a submission?
The EPA seeks information that will inform the EPA’s consideration of the likely effect of
the proposal, if implemented, on the environment. This may include relevant new
information that is not in the ERD, such as alternative courses of action or approaches.
In preparing its assessment report for the Minister for Environment, the EPA will consider
the information in submissions, the proponent’s responses and other relevant information.
Submissions will be treated as public documents unless provided and received in
confidence, subject to the requirements of the Freedom of Information Act 1992.
Why not join a group?
It may be worthwhile joining a group or other groups interested in making a submission on
similar issues. Joint submissions may help to reduce the workload for an individual or
group. 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 information in the ERD.
When making comments on specific elements in the ERD:




Clearly state your point of view and give reasons for your conclusions.
Reference the source of your information, where applicable.
Suggest alternatives to improve the outcomes on the environment.

What to include in your submission
Include the following in your submission to make it easier for the EPA to consider your
submission:








Your contact details – name and address.
Date of your submission
Whether you want your contact details to be confidential.
Summary of your submission, if your submission is long.
List points so that issues raised are clear, preferably by environmental factor.
Refer each point to the page, section and if possible, paragraph of the ERD.
Attach any reference material, if applicable. Make sure your information is
accurate.
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The closing date for public submissions is: Wednesday 24 April 2019
The EPA prefers submissions to be made electronically via the EPA’s Consultation Hub at
https://consultation.epa.wa.gov.au.
Alternatively, submissions can be:



posted to: Chairman, Environmental Protection Authority, Environmental
Protection Authority, Locked Bag 10, Joondalup DC, WA 6919, or
delivered to: the Environmental Protection Authority, 8 Davidson Terrace,
Joondalup, WA 6027.

If you have any questions on how to make a submission, please contact the EPA Services
at the Department of Water and Environmental Regulation on 6364 7000.
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Disclaimer and Limitation
This report has been prepared by Rio Tinto’s Iron Ore Group (Rio Tinto), on behalf of Robe
River Mining Co. Pty. Limited (the Proponent), specifically for the Mesa H Iron Ore Project.
Neither the report nor its contents may be referred to without the express approval of Rio
Tinto, unless the report has been released for referral and assessment of proposals.
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EXECUTIVE SUMMARY
Robe River Mining Co. Pty. Ltd. (the Proponent) operates the existing Mesa J Iron Ore
Development located approximately 10 kilometres (km) south of Pannawonica in the
Pilbara region of Western Australia (WA) (Figure ES 1). The Proponent is seeking to
extend the life of and ultimately replace the existing Mesa J Iron Ore Development through
the development of the Mesa H iron ore deposit, located to the west of the existing mine.
This revision to the Mesa J Iron Ore Development is referred to as the Revised Proposal;
with the new activities under assessment referred to as the Proposed Change.
The Development Envelope for the Revised Proposal is shown in Figure ES 2. The
Proposed Change will be undertaken in the western portion of the Development Envelope
(the Proposed Change Area) and will include development of above (AWT) and below
water table (BWT) open cut pits at Mesa H, ore processing facilities, waste dumps, ore,
topsoil and subsoil stockpiles and associated infrastructure, including water management
infrastructure in the mine operations area (Figure ES 2). The Proposed Change will utilise
infrastructure including processing facilities (subject to upgrades) and rail from the existing
Mesa J Iron Ore Development (Figure ES 2).
Ore will be mined at the Mesa H deposit using open cut mining methods comprising
conventional drill, blast, load and haul as currently used in the adjacent Mesa J Iron Ore
Development. Mine pit dewatering will be required to enable mining of ore below the current
water table (approximately 20% of the ore proposed for mining is below water table). Any
surplus water from mine pit dewatering will be used to supply operational water demand
for both Mesa J and H Operations. Where operational water storage capacity is exceeded
(particularly post wet-season), surplus water will be discharged intermittently into existing
Mesa J licenced discharge points (or potentially new optimised discharge points) at
Jimmawurrada Creek and / or the discharge point at West Creek (both tributaries of the
Robe River).
The Western Australian Environmental Protection Authority (EPA) has determined that the
Proposed Change requires assessment under Part IV of the Environmental Protection
Act 1986 (EP Act), which provides for the EPA to undertake environmental impact
assessment of significant proposals, strategic proposals and land use planning schemes.
The Commonwealth Department of the Environment and Energy (DotEE) determined that
the Proposed Change is a Controlled Action for listed threatened species and therefore
requires assessment under the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act). The EPA is assessing the Proposed Change on behalf of the
Commonwealth under Section 87 of this Act as an accredited assessment.
The purpose of this Environmental Review Document (ERD) is to provide a report on the
environmental review for the Proposed Change to the EPA and for public review. The
scope of the ERD is to present an environmental review of the principal components of the
Proposed Change, including a detailed impact assessment and description of proposed
environmental management measures for the key environmental factors in accordance
with the Environmental Scoping Document (ESD) prepared by the EPA. This ERD has
been prepared in accordance with the Environmental Impact Assessment (Part IV
Divisions 1 and 2) Administrative Procedures 2016 (EPA 2016a) to meet the requirements
of section 40(2)(b) of the EP Act.
The preliminary key environmental factors relevant to the Proposed Change are (as
outlined in the ESD):
•
•
•

Flora and Vegetation;
Terrestrial Fauna;
Subterranean Fauna;
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•

Inland Waters (formerly Hydrological Processes and Inland Waters Environmental
Quality);
Social Surroundings; and
Air Quality.

•
•

The ESD also identified Landforms as an ‘Other factor’.
The Development Envelope for the Revised Proposal lies within the western Pilbara region,
where the key landscape features are the watercourses, some with associated pools,
locally significant riparian vegetation communities, and mesa landforms which host gorges,
rocky hills and breakaway fauna habitats. These landscape features occur in the
Development Envelope, providing shelter and foraging opportunities for fauna (including
fauna that are Matters of National Environmental Significance {MNES}), and habitat for
aquatic and subterranean fauna (including two troglofaunal Priority Ecological
Communities (PEC) and one stygofauna PEC) and have heritage and amenity values.
The main activities of the Proposed Change that have the potential to impact significant
environmental values, are land disturbance, mine pit excavation, abstraction of
groundwater and discharge of surplus water. The Proponent has applied the mitigation
hierarchy in the Western Australian Environmental Offsets Guidelines (2014) for all
proposed activities to reduce the potential for significant impacts to environmental values
as a result of the Proposed Change. The design of the Proposed Change has focused on
avoiding potentially significant impacts to the environment, where practicable. After
avoidance strategies have been considered, mitigation measures have then been
investigated to reduce the remaining significant impacts to an acceptable level.
One of the key features of the Proposed Change design to achieve this outcome is the
delineation of a Mining Exclusion Zone (MEZ) at Mesa H, which ensures the preservation
of the mesa escarpments, through excluding mining and minimising clearing in this area
while allowing mining of the internal mesa plateau i.e. maintaining the mesa façade. The
existing Mesa J Iron Ore Development excludes mining from the northern escarpment of
the Mesa landform, adjacent to the Robe River. This approach has been shown to be
effective in the protection of environmental values and the same approach for Mesa H is
expected to protect a number of key environmental, heritage and amenity values, in
particular:
•

Inland waters:
o

•

Preservation of the integrity of the river and creek flow paths, floodplains and
associated semi-permanent and permanent pools
Flora and Vegetation:

o
o
•

Limited impact on sub-regionally significant riparian vegetation in the Robe
River.
Limited impact to vegetation analogous to the Triodia sp. Robe River PEC.
Subterranean Fauna:

o
o
•

Retention of at least 50% by volume of pre-mining troglofauna habitat.
Retention of connected habitat for stygofauna.
Terrestrial Fauna:

o

Retention of the highest value habitat for significant fauna.
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•

Social Surroundings:
o

•

Retention of key heritage sites.
Landforms (Other environmental factor):

o

Preservation of the prominence, scale and structural integrity of the mesas in
the landscape.

An overview of the Proposed Change, including the key proposal characteristics, is
provided in Table ES 1 and Table ES 2, and a full summary of the environmental review
including the potential impacts, proposed mitigation and avoidance and residual impacts
for each key environmental factor is provided in Table ES 3 and for landforms (other
environmental factors in Table ES 4. A brief summary of the key outcomes of the
environmental review is provided below.
The highest value aspect of the Mesa H landform, the escarpments, will be retained. The
only clearing within these areas will be the access cuts to the mesa plateau which account
for <2% of the mesa escarpment. The design and locations of the escarpment cuts have
been selected to avoid disturbance to the escarpment sections with the highest ecological
and heritage values. This will largely preserve landform values and maintain the visual
amenity associated with this landscape.
The Proposed Change will involve the clearing of up to 2,200 hectares (ha) of native
vegetation. Direct disturbance of significant flora and vegetation values will be limited to
<2 ha of riparian vegetation in the Robe River and Jimmawurrada Creek, less than 10% of
the records in the Rio Tinto database of individuals of three Priority flora species, and 6 ha
of vegetation analogous to the Triodia sp. Robe River PEC. Ongoing monitoring of key
environmental values will be undertaken to ensure that no unforeseen impacts occur from
dewatering and surplus water discharge, and that the significant river and creek systems
within and near the Development Envelope are protected.
Direct disturbance of the most significant habitat types in the Proposed Change Area for
fauna of conservation significance (including but not limited to: Northern Quoll; Pilbara
Leaf-nosed Bat; Ghost Bat; Pilbara Olive Python; Short Range Endemic (SRE) species;
and aquatic fauna species) will be limited to 0.5 ha of Rocky Hills, 3.4 ha of Breakaway,
0.1 ha of Gorge and 1.3 ha of Riverine fauna habitats. There will be no direct disturbance
to recorded Ghost Bat roosts and Northern Quoll dens. The habitat type most affected by
cumulative impacts in the Robe Valley are the Mesa Plateaus, which, accounting for
cumulative impacts from reasonably foreseeable projects, will have lost 61% of their preEuropean extent in this area. This impact is expected to be mitigated through retention of
the highest value habitat values associated with the mesa escarpments within the broader
habitat unit.
The troglofauna and stygofauna habitat present is well connected and extends beyond the
proposed impact areas. The proposed mitigation strategies for the Proposed Change,
including the implementation of the MEZ to preserve troglofauna habitat and the use of a
thickener to reduce water abstraction demand by 30%, in addition to maintaining connected
habitat, are expected to be effective in minimising the potential for significant impacts to
troglobitic fauna and stygofauna respectively, including habitat for the Blind Cave Eel.
These approaches should ensure the proposed mining at Mesa H can be conducted such
that the ecological integrity of troglofauna and stygofauna habitat, as well as the diversity
and ecological integrity of the troglofauna and stygofauna assemblages present, are
unlikely to be significantly impacted.
The Project footprint has been modified to avoid impacts to two very significant Aboriginal
heritage sites: Jirtiwi Thalu (ethnographic site) and the gender restricted quarry site MJ0409, in order to preserve their ethnographic and archaeological features and values. Where
there is potential for, or known impacts to other heritage sites, consent to disturb under
Section 18 of the Aboriginal Heritage Act 1972 will be obtained.
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The Proponent proposes environmental offsets in the form of financial contributions to the
Fund at the following specified rates for each significant residual impact. The area of
Northern Quoll core habitat to be affected is an upper limit as the mine planning around
minimising impact to Gorge and Breakaway habitat has been undertaken in detail. The
exact location of infrastructure within the vegetation in good to excellent condition and
within the extent of the PECs (which occur extensively within the Development Envelope)
has not yet been determined. Therefore, the areas requiring offset outlined below and
throughout this ERD are estimates only. The actual quantum of impact and offsets required
will be determined through an Impact Reconciliation Procedure in accordance with EPA
instructions as outlined in the Draft Conditions included in Appendix 3. The proposed offset
rates for contributions to the Fund and the estimated areas are:
•

•
•

•
•

$3,000 per hectare for Northern Quoll core habitat (8.6 ha). The Proponent
understands that the Fund may include habitat improvement so this contribution is
also expected to offset impacts to good to excellent native vegetation and riparian
vegetation within that 8.6 ha.
Provision of $1 M of funding for further research into the occurrence and range of
the Blind Cave Eel.
$1,500 per hectare for PECs and riparian vegetation (that is not MNES habitat but
may also be native vegetation in good to excellent condition) (approximately
1,315 ha). This offset contribution will address significant residual impacts to the
specific PECs and riparian vegetation values and to native vegetation of good to
excellent condition.
Where MNES core habitat and PECs co-occur a total of $3,000 ha will be provided
to the Fund.
$750 per hectare for native vegetation that is in good to excellent condition in the
Hamersley subregion (up to 876.4 ha).

The total offset value is $3,655,600 (of which $1,025,800 is directly related to MNES
impacts).
Based on the proposed avoidance of significant areas, proposed mitigation strategies and
the continued implementation of existing management strategies (including offsets for the
potentially significant residual impacts associated with habitat loss), the Proponent
considers that the EPA objectives can be met for all environmental factors. The Proposed
Change is considered environmentally acceptable and can be adequately managed
through the draft Ministerial Statement (MS) conditions.
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The key characteristics of the Revised Proposal (the Proposed Change and the approved
Mesa J Iron Ore Development) are provided in Table ES 1 and the key characteristics of
the Proposed Change are provided in Table ES 2.
Table ES 1: Summary of the Revised Proposal
Proposal title
Proponent name

Short description

Mesa H Proposal (Revision to the Mesa J Iron Ore Project)
Robe River Mining Co. Pty. Limited
The Revised Proposal is located approximately 16 km south west of
Pannawonica in the Pilbara region of Western Australia. The Revised
Proposal includes development of above and below water table open cut
pits at Mesa J and Mesa H, ore processing facilities, waste dumps, ore,
topsoil and subsoil stockpiles and associated infrastructure, including water
management infrastructure.
This Revised Proposal utilises infrastructure including processing facilities
(subject to upgrades), waste fines storage facilities and rail from the existing
Mesa J Iron Ore Development.
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Table ES 2: Location and Proposed Extent of Physical and Operational Elements

Element

Location

Existing approval (Ministerial
Statement/s and other regulatory
approvals)

Proposed extent (Revised Proposal)
Proposed Change

[total of existing approval + proposed change] [total of
existing approval + proposed change]

Physical Elements

Mine and associated
infrastructure.

Rail

Figure ES 2

Total disturbance area (vegetation
clearing) of up to 1,800 ha.

Figure ES 1

Single gauge railway line with
sidings and a voice and radio data
communications system with Fibre
optic cable, from Cape Lambert.

Clearing of up to 2,200 ha of native
vegetation within the Development
Envelope of 6,638 ha.
Disturbance in the Mesa H Mining
Exclusion Zone in accordance with
the Environmental Management
Plan.

N/A

Clearing of up to 4,000 ha of native vegetation within the
Development Envelope of 6,638 ha.
Disturbance in the Mesa J northern escarpment and Mesa H
Mining Exclusion Zone in accordance with the Environmental
Management Plan.

Remove as not environmentally relevant.

Operational Elements

Groundwater
abstraction for water
supply, ore processing
and pit dewatering.

Not specified in MS 208
-

Annual water entitlement of 30 GL/a
(Approved under Rights in Water
and Irrigation Act 1914 (RIWI Act)
licence GWL107678(13)).

Groundwater abstraction up to 30 GL/a, including from:
No change






Water supply from Southern Cutback Borefield
Pit dewatering
Seepage interception

Not specified in MS 208.

Surplus
Management.

Water

-

Discharge of mine dewater at
designated discharge points in
Jimmawurrada Creek and a
tributary of Robe River (Approved
under Part V Operating Licence
L6820/1993/12).
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No change

Controlled surface discharge to extend along Jimmawurrada
Creek / West Creek and into the Robe River no further than
8 km downstream of the discharge point under natural noflow conditions.
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Table ES 3: Summary of Potential Impacts, Proposed Mitigation and Outcomes for Key Environmental Factors
Inland Waters
EPA Objective

To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Policy and
guidance

EPA Policy and Guidance
•
•
•
•
•
•
•

EPA Statement of Environmental Principles, Factors and Objectives (2018)
EPA Environmental Factor Guideline – Inland Waters (2018)
EPA Inland Waters of the Pilbara Western Australia (Part 1) (1989)
EPA Inland Waters of the Pilbara Western Australia (Part 2) (1989)
EPA Instructions on how to prepare an Environmental Review Document (2018)
EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental Management Plans (2016)
Department of Mines and Petroleum (DMP) and EPA Guidelines for Preparing Mine Closure Plans (2015).

Other policy and guidance
•
•
•
•
•
•
•
•
•
Potential impacts

WA Environmental Offsets Policy (2011)
WA Environmental Offsets Guidelines (2014)
Australian and New Zealand Environment and Conservation Council and Agriculture and Resources Management Council of Australia and New Zealand,
Australian Water Quality Guidelines for Fresh and Marine Waters (2000)
Government of Western Australia, 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 (2001)
Government of Western Australia, Pilbara Water in Mining Guideline. Report No 34 (2009)
Government of Western Australia, Western Australian Water in Mining Guideline. Report No 12 (2013)
Waters and Rivers Commission, Statewide Policy No 5: Environmental water provisions policy for Western Australia (2000)
Government of Western Australia, Water Quality Protection Guidelines No. 1 to 11 and Water Quality Protection Note 22 (2000; 2008)
Government of Western Australia, Strategic policy 2.09: Use of mine dewatering surplus (2013).

Direct
•
•
•

Changes to groundwater levels as a result of groundwater abstraction.
Changes to the hydrological regime of Jimmawurrada Creek, West Creek and the Robe River as a result of surplus water management.
Changes to the hydrological regime of the Robe River as a result of minor surface water flow diversions.

Indirect
•
Mitigation

Changes to surface and groundwater chemistry.

Avoid:
•
•
•

Diversion of surface water flows in major creeks including Jimmawurrada Creek and the Robe River will be avoided.
Mine design will avoid exposure of Potentially Acid Forming material (PAF).
The use of the existing Southern Cutback Borefield avoids the need for a new water supply borefield.

Minimise:
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•

•
•
•

•
•

•

•
•

•

•

If monitoring of water levels within the semi-permanent and permanent pools of the Robe River during active mine dewatering show declining pool water
levels as a direct result of dewatering beyond that predicted in this impact assessment (i.e. up to 1 m beyond natural seasonal fluctuations), the Proponent
will cease dewatering below the 120 m Relative Level (RL) water table level in the adjacent Pit 7 during dry periods and resume mining once a stream flow
event occurs.
Groundwater abstraction will be minimised to that required to access the below water table resource and to meet site water requirements.
The use of a thickener is proposed to be used for the Waste Fines Storage Facilities (WFSF), specifically to optimise water recovery and reduce the overall
water demand by approximately 30% from the Southern Cutback Borefield.
Monitoring of riparian vegetation and groundwater levels will continue to be undertaken along the Robe River and Jimmawurrada Creek in the vicinity of the
Revised Proposal. If irreversible changes to riparian vegetation health are detected as a result of the Revised Proposal, then appropriate mitigation measures
will be implemented.
Surplus water generated from mine pit dewatering will be used onsite in the first instance to supply water for operational purposes. Only surplus water
exceeding the operational requirements will be discharged to local ephemeral tributaries of the Robe River.
The location of surplus discharge points will be optimised to reduce the potential for impacts to significant environmental values or areas considered to be at
higher risk from the effects of groundwater drawdown, including along Jimmawurrada Creek (near the Southern Cutback Borefield) and the permanent pools
of the Robe River (contingency only).
The proposed surface water diversion of small local overland catchment flows from active mine pits has been designed to redirect flows back into the Robe
River, which would otherwise be captured by the Revised Proposal (and is currently captured by the Mesa J pits), to maintain the continuation of natural
surface water flows into the Robe River.
Mesa J was selected as the preferred location for the WFSF rather than the alternative location of in-pit at Mesa H in order to reduce risk of seepage to the
groundwater at Mesa H.
Hydrocarbon storage facilities and all associated connections will be within appropriately contained areas and storm water will be collected from these areas
and treated to remove hydrocarbons prior to discharge, Hydrocarbon storage facilities and bunds will be inspected on a regular basis to identify any leaks or
maintenance requirements.
The Proponent has well established management strategies for the management of PAF materials. While the likelihood of encountering significant quantities
of PAF material is considered low; if PAF materials are encountered then existing management strategies within the Rio Tinto Iron Ore (WA) Mineral Waste
Management Plan, and the Spontaneous Combustion and Acid Rock Drainage (SCARD) Management Plan will be implemented to ensure waste material is
adequately geochemically characterised and PAF material that poses an Acid Mine Drainage risk is appropriately managed.
Water management structures such as windrows around the base of waste dumps and sediment traps will be constructed in key areas to minimise discharge
of sediment-laden run-off from the site.

Rehabilitate:
•
•
Outcomes

The conditions of the new MS shall require the Proponent to implement a Closure Plan in accordance with the DMP/EPA Guidelines for Preparing Mine
Closure Plans.
Mine pits will be backfilled to appropriate levels to prevent the formation of pit lakes.

Residual Impact:
The Revised Proposal will result in groundwater drawdown as a result of dewatering below water table resources and supplying water for processing requirements.
Groundwater drawdown as a result of mine pit dewatering to enable below water table mining will result in further reduction of groundwater levels within the Mesa
H Channel Iron Deposit (CID) aquifer. Groundwater recovery to pre-mining water table levels is expected to begin after groundwater abstraction activities cease
upon closure, with recovery timeframes estimated in the order of ~60 years post mine closure with approximately 50% of the recovery occurring in the first 30
years.
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Dewatering of the Mesa H CID aquifer is considered unlikely to result in a significant impact to the groundwater levels in the Robe River. Groundwater levels are
predicted to temporarily reduce by up to 1 m (modelled duration of less than one year). It is possible that shallow intermittent and semi-permanent pools have the
potential to dry out more quickly during extended dry periods, however the effects would be seasonal and temporary, and the deeper pools and permanent pool
at Yeera Bluff are expected to continue to persist without active management.
Groundwater drawdown as a result of abstraction for operational water supply from the Southern Cutback Borefield will, when combined with groundwater
drawdown from the existing Mesa J Iron Ore Development and from the upstream Coastal Water Supply Project (CWSP), cause a drawdown cone of depression
ranging between 1 – 9 m below a 12 km section of the ephemeral Jimmawurrada Creek (resulting in a maximum depth to groundwater of 14 mbgl across a 6.5 km
stretch). However, if natural recharge in Jimmawurrada Creek is reduced by 50% due to an extended period of drought, the water table levels could be lowered
by almost 3 m in addition to the historical seasonal fluctuations (2 – 3 m); this would translate to localised changes in water table depths of up to 14 m from premining conditions, or ~18 mbgl by 2030. Whilst the shallower outer margins of the alluvial aquifer may experience temporal loss of habitat, between 10 – 22 m of
saturated alluvium is estimated to be retained within the deepest part of the channel (thalweg) if the peak groundwater drawdown coincides with a period of extreme
extended dry conditions (through either climate change or an extended dry period). No permanent or semi-permanent pools have been identified in the section of
Jimmawurrada Creek that would be affected by the Revised Proposal.
The Revised Proposal is expected to result in ongoing but minor alteration of the natural hydrological regime of the Robe River as a result of the ongoing periodic
discharge of surplus water into Jimmawurrada and West Creeks. This discharge into the Robe River will be periodic and relatively small compared to natural flood
events and is similar to the current discharge regime from Mesa J.
The Revised Proposal is expected to result in minor alteration of the natural catchment flows into the Robe River. However, the proposed surface water
management structure will ensure the natural surface water flows to the Robe River are maintained during mining.
No significant impacts to surface and groundwater quality are expected from hydrocarbons or PAF, and waste fines will be stored in existing Mesa J mined-out
pits or existing Mesa J WFSF.
After the mitigation hierarchy has been applied, no significant residual impact to inland waters values is anticipated and the Proponent considers that the Revised
Proposal can be managed to meet the EPA’s objectives for this factor.
Offset:
The Proponent considers that the Revised Proposal is unlikely to have a significant residual impact on Inland Waters and therefore offsets for these values are
not proposed.
Flora and Vegetation
EPA Objective

To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Policy and
guidance

EPA policy and guidance
•
•
•
•
•
•

EPA Statement of Environmental Principles, Factors and Objectives (2018)
EPA Environmental Factor Guideline: Flora and Vegetation (2016)
EPA Technical Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment (2016)
EPA Cumulative environmental impacts of development in the Pilbara region: Advice of the Environmental Protection Authority to the Minister for Environment
under Section 16(e) of the Environmental Protection Act 1986 (2014)
DMP and EPA Guidelines for Preparing Mine Closure Plans (2015)
EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental Management Plans (2016)
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Other policy and guidance
•
•
•
Potential impacts

WA Environmental Offsets Policy (2011)
WA Environmental Offsets Guidelines (2014)
Department of Water Western Australian Water in Mining Guideline (2013).

Direct impacts
•
•

Loss of vegetation due to clearing
Loss of conservation significant flora due to clearing

Indirect impacts
•
•
•
•
Mitigation

Loss or degradation of riparian vegetation as a result of groundwater drawdown
Loss or degradation of riparian vegetation as a result of surface water discharge
Degradation of vegetation due to ingress of weeds
Degradation of vegetation due to increased dust deposition.

Avoid:
•
•
•
•
•

The Proposed Change has been designed to avoid known locations of Priority Flora and significant vegetation (including riparian vegetation) as far as
practicable.
The Proposed Change has been designed to avoid known locations of recorded range extensions of flora species.
Clearing will only occur in approved ground disturbance areas.
The Proposed Change will utilise an existing water supply borefield and therefore avoid creating a new drawdown area for groundwater supply.
Strict hygiene procedures will be implemented to prevent introduction and/or spread of Declared Weed Species into the Development Envelope.

Minimise:
•
•
•
•
•
•
•
•
•
•
•
•

The clearing footprint has been reduced to the smallest practicable through project optimisation to reduce the extent of clearing required, particularly in relation
to high value areas of vegetation and flora.
Infrastructure has been located to avoid or limit clearing within creek lines to minimise clearing of locally and sub-regionally significant riparian vegetation
Existing infrastructure and roads from the Mesa J Iron Ore Development will be utilised / optimised.
Waste-fines will be placed in-pit in the existing Mesa J Iron Ore Development footprint.
Waste and ore / topsoil stockpiles are proposed to be placed in-pit where mine schedules have allowed.
Groundwater abstraction will be minimised to that required to access the below water table resource and meet water supply requirements.
In-pit water storage management on site (e.g. Dan’s Dam) also provides passive aquifer recharge and limits the requirement to draw from the Southern
Cutback Borefield.
Abstracted groundwater will be used on site for processing and dust suppression to avoid discharge as far as practicable.
Surplus groundwater will be discharged at a rate which is not expected to cause bank erosion.
Annual weed control will be undertaken prior to the wet season, to minimise weed infestations in the Development Envelope.
Exposed surfaces will be reduced by minimising clearing to that required to implement the Proposed Change.
Dust controls will be implemented, including water sprays and dust suppressants within cleared areas to minimise the extent of dust deposition on vegetation.

Rehabilitate:
•

Progressive rehabilitation will be undertaken to minimise the extent of cleared areas and to restore vegetation using recovered topsoil and seed of local
provenance.
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•

The conditions of the new MS shall require the Proponent to implement a Closure Plan in accordance with the DMP/EPA Guidelines for Preparing Mine
Closure Plans. The Closure Plan includes a Closure Objective to ensure that vegetation on rehabilitated land is self-sustaining and compatible with the final
land use. Indicative completion criteria include:
o
o
o
o
o
o

Outcomes

Seed used in rehabilitation works is of local provenance (except where seed pre-dates accurate recording of area);
Native plants within rehabilitated areas are observed to flower and / or fruit;
Recruitment of native perennial plants is observed;
Species richness of native perennial plants within rehabilitated areas is not less than reference sites;
Any weed species recorded within rehabilitation areas are present within the local area; and
Erosion from landforms does not threaten surrounding significant natural ecosystems.

Residual Impact:
The Proposed Change is expected to result in the loss of up to 2,200 ha of vegetation. Disturbance of the vegetation analogous to the Triodia sp. Robe River
Priority 3 PEC (AprTwTsr) will be limited to 6 ha, and disturbance of individuals of the three Priority flora species will be limited to 9.8%, 1% and 0.01% of records
in the Rio Tinto database for Triodia sp. Robe River (M.E. Trudgen et al. Met 12367), Rhynchosia bungarensis and Indigofera sp. Bungaroo Creek, respectively.
The Proposed Change involves the clearing of 2 ha of significant riparian vegetation.
The Proponent considers that the residual impact from the clearing of up to 1,986 ha of native vegetation in Good to Excellent condition, including approximately
2 ha of riparian vegetation and 6 ha of vegetation analogous to the to the Triodia sp. Robe River PEC (AprTwTsr) is significant and warrants an offset. After the
mitigation hierarchy has been applied, including avoidance and minimisation of direct impacts to key flora and vegetation values and the proposed offset, the
Proponent considers that the Proposed Change can be managed to meet the EPA’s objective for Flora and Vegetation. The proposed loss of vegetation is not
expected to cause a loss of biological diversity at the local or regional scale and the ecological integrity of the area surrounding the footprint is expected to be
maintained.
Offset
The Proponent proposes the provision of an environmental offset ($750 per hectare) for the clearing of up to 1,986 ha of native vegetation in good to excellent
condition, and an environmental offset at the higher offset rate ($1,500 per hectare) for the clearing of riparian vegetation and the vegetation analogous to the
Triodia sp. Robe River PEC.
Subterranean Fauna

EPA Objective

To protect subterranean fauna so that biological diversity and ecological integrity are maintained.

Policy and
guidance

EPA Policy and guidance
•
•
•
•
•

EPA Statement of Environmental Principles, Factors and Objectives (2018)
EPA Environmental Factor Guideline: Subterranean Fauna (2016)
EPA Technical Guidance: Sampling Methods for Subterranean Fauna (2016)
EPA Technical Guidance: Subterranean Fauna Survey (2016)
DMP and EPA Guidelines for Preparing Mine Closure Plans (2015).
Troglofauna
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Potential impacts

Direct impacts
•
•

Reduction in troglofauna habitat due to mine pit development.
Loss of individuals and changes to assemblages due to mine pit development.

Indirect impacts
•
•
•
•
Mitigation

Clearing of vegetation and placement of mineral waste potentially leading to a reduction in organic inputs into the subterranean environment.
Blasting may cause voids within the remnant mesa formations to collapse, resulting in a reduction in troglofauna habitat.
Exposure of pit faces may cause changes to the temperature and humidity in the subterranean environment, potentially leading to degradation of troglofauna
habitat.
Hydrocarbon spills may result in a reduction in the quality of troglofauna habitat.

Avoid:
•
•
•

Single location and singleton troglofauna will be avoided as far as practicable and their ongoing avoidance will be ensured by the retention of a MEZ.
Placing waste fines in-pit at existing Mesa J WFSF avoids the need to disturb a previously undisturbed area at Mesa H.
Hydrocarbon storage and servicing and re-fuelling of plant and vehicles will not occur within the MEZ.

Minimise:
•
•
•
•

The mine plan has been designed to retain at least 50% by volume of connected pre-mining troglofauna habitat at Mesa H by delineation of a MEZ.
Clearing within the MEZ will be minimised and limited to infrastructure such as tracks, utilities, telecommunications, monitoring stations and abandonment
bunds.
The conditions of the new MS shall require the Proponent to implement an Environmental Management Plan to ensure suitable troglofauna habitat is retained.
Troglofauna sampling will be conducted in the MEZ verify persistence of troglofauna.

Rehabilitate:
•
•
•
•
Outcomes

Pits will be backfilled with waste rock material where mine schedules allow and subterranean temperature and humidity at reference sites will continue to be
monitored.
The conditions of the new MS shall require the Proponent to implement a Closure Plan in accordance with the DMP/EPA Guidelines for Preparing Mine
Closure Plans.
The Closure Plan includes a closure objective to ensure that final landform is stable and considers ecological values and that vegetation is self-sustaining.
Progressive rehabilitation will be undertaken which will assist in re-establishing nutrient flows into the subterranean environment.

Residual Impact:
The significant residual impacts on Troglofauna are:
•

Clearing of up to 9.2 ha and 788.1 ha of the Priority 1 PECs, the Subterranean invertebrate community of mesas in the Robe Valley region and the
Subterranean invertebrate community of pisolitic hills in the Pilbara, respectively.

At least 50% by volume of connected pre-mining troglofauna habitat will be retained at Mesas H by delineation of a MEZ. The mine plans for Mesa H have also
been designed to avoid as many single location and singleton troglofauna as practicable and ensure their ongoing avoidance by the retention of the MEZ.
The troglofauna habitat present is connected and extends beyond the proposed impact areas. Monitoring evidence also indicates that the existing MEZ at the
analogous Mesa A Operations is functioning as intended, in protecting the ecological integrity of troglofauna habitat and assemblages. The proposed mitigation
strategies, including the continuation of the MEZ approach, will ensure the proposed mining can be conducted such that the ecological integrity of troglofauna
habitat, as well as the diversity and ecological integrity of the troglofauna assemblages present are unlikely to be impacted significantly.
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After the mitigation hierarchy has been applied, including retention of connected habitat through designation of a MEZ, the Proponent considers that the residual
impact associated with the clearing of the Priority 1 PECs is significant for the Troglofauna component of the Subterranean Fauna factor and warrants an offset.
Given the proposed mitigation and offset, the Proponent considers that the Proposed Change can be managed to meet the EPA’s objective for Subterranean
Fauna.
Offset:
The Proponent proposes the provision of an environmental offset at the higher offset rate ($1,500 per hectare) for the clearing of areas with other environmental
values: including PEC (i.e. the Subterranean invertebrate community of mesas in the Robe Valley region and the Subterranean invertebrate community of pisolitic
hills in the Pilbara).
Stygofauna
Potential impacts

Direct impacts
•
•
•

Reduction in stygofauna habitat due to below water table pit excavation at Mesa H (physical removal of habitat).
Reduction in stygofauna habitat due to groundwater abstraction resulting in groundwater drawdown at Mesa H and Jimmawurrada Creek.
Loss of individuals and changes to assemblages due to below water table mining at Mesa H and groundwater abstraction at Mesa H and Jimmawurrada
Creek.

Indirect impacts
•
•
Mitigation

Seepage from in-pit disposal of waste fines which has the potential to change groundwater chemistry and degrade stygofauna habitat.
Hydrocarbon and wastewater spills which may result in a reduction in the quality of stygofauna habitat.

Avoid:
•
•

Additional water requirements will be sourced from an extension to the existing Southern Cutback Borefield, avoiding the requirement for a new borefield
impact area.
Placing waste fines in-pit at existing Mesa J WFSF avoids the need to disturb a previously undisturbed area and reduces seepage risk into stygofauna habitat
at Mesa H.

Minimise:
•
•
•
•

•
•

Groundwater abstraction will be minimised to that required to access the below water table resource and to meet site water requirements.
Water from mine dewatering will be used on site where possible to minimise the requirement for additional groundwater abstraction for operational water
supply.
The Proponent will abstract groundwater within the licence limits and monitor groundwater levels to ensure impact remains within the predicted range of
drawdown. If required, appropriate mitigation measures will be implemented in accordance with the Environmental Management Plan.
If monitoring of water levels within the semi-permanent and permanent pools of the Robe River during active mine dewatering show declining pool water
levels as a direct result of dewatering beyond that predicted in this impact assessment (i.e. up to 1 m beyond natural seasonal fluctuations), the Proponent
will cease dewatering below the 120 m RL water table level in the adjacent Pit 7 during dry periods and resume mining once a stream flow event occurs
The use of a thickener is proposed to be used for the WFSF, specifically to optimise water recovery and reduce the overall water demand by approximately
30% from the Southern Cutback Borefield, in turn reducing groundwater drawdown.
Surplus water generated from mine pit dewatering will be used onsite in the first instance to supply water for operational purposes. Only surplus water
exceeding site storage capacity and operational requirements will be discharged to local ephemeral tributaries of the Robe River.
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•

•
•
•

The location of surplus discharge points will be optimised to reduce the potential for impacts to significant environmental values or areas considered to be at
higher risk from the effects of groundwater drawdown, including along Jimmawurrada Creek (near the Southern Cutback Borefield) and the permanent pools
of the Robe River (contingency only).
Hydrocarbons will be handled, stored and disposed of in accordance with legal requirements.
Hydrocarbon storage will be inspected on a regular basis to identify any maintenance requirements.
Spill response procedures will be followed to contain and clean-up any hydrocarbon spills.

Rehabilitation:
•
•
Outcomes

BWT pits will be backfilled enabling recovery of groundwater levels and stygofauna habitats following cessation of groundwater abstraction and to prevent the
formation of pit lakes (and associated changes in water quality).
Hydrocarbon storage and handling facilities will be decommissioned at closure.

Residual impact:
The significant residual impacts on Stygofauna are:
•

Direct removal of stygofauna habitat through groundwater drawdown of the Jimmawurrada Creek alluvial aquifer over a 12 km stretch with environmental
values: the Priority 1 PEC Stygofauna community of the Bungaroo Aquifer and the EPBC Act listed Blind Cave Eel.

The Proposed Change will result in impacts to stygofauna habitat and communities, including 3 Threatened – Vulnerable species (two Amphipods: Nedsia hurlberti
and Nedsia sculptilis; and the Blind Cave Eel: Ophisternon candidum); however, it is unlikely that stygofauna assemblages will be significantly impacted due to
the extensive connected habitat present, extending beyond the proposed impact areas. The exception is the Blind Cave Eel which has few records so all loss of
habitat within its' known range are considered significant at this point in time.
Mesa H currently has approximately 20% of the CID deposit below the water table which contains potentially suitable stygofauna habitat. A proportion of available
habitat will be impacted by the proposed groundwater drawdown and pit excavation. Given this habitat connects to other primary stygofauna habitat comprising
the Jimmawurrada CID aquifer to the south-east, which is also in connection with the overlying Jimmawurrada Creek alluvial aquifer, it is considered that although
the Proposed Change will result in the loss of individuals and reduction in habitat, it is unlikely to significantly affect the ecological integrity of the stygofauna habitat
or the diversity and ecological integrity of stygofauna assemblages in the Mesa H area.
At Jimmawurrada, studies indicate that the CID aquifer underlies and is connected with the Jimmawurrada Creek alluvial aquifer, and the Jimmawurrada Creek
aquifer is a tributary into the Robe River alluvial aquifer. The Jimmawurrada CID aquifer is also connected to the upstream Bungaroo CID aquifer. Given the
extent and connectivity with other primary habitats, such as the Robe River Alluvial Aquifer which is not expected to be significantly impacted by the Proposed
Change, it is considered that although the Proposed Change will result in the localised reduction of habitat and potential loss of individuals across a 12 km section
of Jimmawurrada CID and alluvial aquifers, it is unlikely to significantly affect the ecological integrity of stygofauna and their broader habitat and distribution.
After the mitigation hierarchy has been applied, including the reduction of water abstraction by the use of a thickener and consideration of extensive, connected
stygofauna habitat at Jimmawurrada, the Proponent considers that the residual impact associated with the clearing of the Priority 1 PEC is significant for the
Stygofauna component of the Subterranean Fauna factor and warrants an offset. In addition, given the current limited status of knowledge of the Blind Cave Eel,
there is uncertainty regarding the area of risk of groundwater drawdown (although the drawdowns used are likely to be an upper limit of cumulative impacts), the
degree of habitat modification and the range and sensitivity of the species. Therefore, this risk is proposed to be offset to enhance further research into the
understanding of the occurrence and range of this species.
Given the proposed mitigation and offset, the Proponent considers that the Proposed Change can be managed to meet the EPA’s objective for Subterranean
Fauna.
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Offset:
The Proponent proposes the provision of two environmental offsets for Stygofauna.
•
•

an environmental offset at the higher offset rate ($1,500 per hectare) for the direct impact as a result of groundwater drawdown to ‘Zone 3’ of the Jimmawurrada
Creek alluvial aquifer within areas with other environmental values: i.e. PEC (Stygofauna community of the Bungaroo Aquifer).
Provision of $1 M of funding for further research into the occurrence and range of the Blind Cave Eel.
Terrestrial Fauna

EPA Objective

To protect terrestrial fauna so that biological diversity and ecological integrity are maintained.

Policy and
guidance

EPA policy and guidance
•
•
•
•
•
•
•
•

EPA Statement of Environmental Principles, Factors and Objectives (2016)
EPA Environmental Factor Guideline: Terrestrial Fauna (2016)
EPA Technical Guidance: Sampling Methods for Terrestrial Vertebrate Fauna (2016)
EPA Technical Guidance: Terrestrial Fauna Surveys (2016)
EPA Technical Guidance: Sampling of Short Range Endemic Invertebrate Fauna (2016)
DMP and EPA Guidelines for Preparing Mine Closure Plans (2015)
EPA Instructions on how to prepare an Environmental Review Document (2016)
EPA Instruction of how to prepare Environmental Protection Act 1986 Part IV Environmental Management Plans (2016r).

Other policy and guidance
•
•
•
•
•
•
•
•
•
•
•
•

Potential impacts

WA Environmental Offsets Policy (2011)
WA Environmental Offsets Guidelines (2014)
Department of the Environment, Water, Heritage and the Arts (DEWHA), Survey guidelines for Australia's Threatened Bats (2010)
Department of Sustainability, Environment, Water, Population and Communities (DSEWPaC), Survey Guidelines for Australia's Threatened Mammals (2011)
DSEWPaC, Survey guidelines for Australia's Threatened Reptiles (2011)
Threatened Species Scientific Committee (TSSC), Commonwealth Listing Advice on Northern Quoll (Dasyurus hallucatus) (2005)
DSEWPaC, Threat Abatement Plan to Reduce the Impacts on Northern Australia's Biodiversity by the Five Listed Grasses (2012)
DEWHA, Approved Conservation Advice on Liasis olivaceus barroni (Olive Python (Pilbara subspecies)) (2008)
DEWHA, Approved Conservation Advice on Ophisternon candidum (Blind Cave Eel) (2008)
TSSC, Conservation Advice for Macroderma gigas (Ghost Bat) (2016)
TSSC, Conservation Advice for Rhinonicteris aurantia (Pilbara form) (Pilbara Leaf-nosed Bat) (2016)
Australian and New Zealand Environment and Conservation Council and Agriculture and Resource Management Council of Australia and New Zealand
(ANZECC and ARMCANZ), Australian Water Quality Guidelines for Fresh and Marine Waters (2000).

Direct impacts
•
•

Loss and/or fragmentation of fauna habitat including breeding, foraging and dispersal habitat due to clearing.
Loss of individuals from increased vehicle strikes, collisions with fencing and construction activities.
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Indirect impacts
•
•
•
•
•
Mitigation

Alteration of fauna habitat due to altered hydrology arising from groundwater abstraction and increased temporal availability of surface water from discharge
of surplus water.
Loss or degradation of habitat due to noise and vibration.
Degradation of habitat due to dust and light emissions.
Degradation of habitat due to altered fire regime, introduction or spread of weeds and changes to feral animal populations.
Degradation of aquatic fauna habitat due to changes to water chemistry arising from discharge of surplus water.

Avoid:
•
•
•
•
•
•

The Proposed Change has been designed to avoid disturbance to the majority of the Gorge, Breakaway and Rocky Hills fauna habitats.
The Proposed Change will avoid direct impacts to all recorded potential diurnal / maternal roost caves and nocturnal roosts for Ghost Bats; including a buffer
zone of 50 m from the back of caves.
The Proposed Change will avoid direct impacts to all semi-permanent and permanent pools, and direct impacts to Riverine habitat except for <2 ha of clearing
required to widen an existing road.
The Proposed Change will avoid fragmentation of habitat between the mesa escarpment and the Robe River.
The Proposed Change will utilise an existing water supply borefield and therefore avoid creating a new drawdown area for groundwater supply
The use of barbed wire will be avoided except where legislated.

Minimise:
•
•
•

•
•
•
•

•
•

The total mine footprint has been minimised through the utilisation of existing Mesa J infrastructure, processing facilities and rail facilities. In addition, Mesa
J mine pits will be used for disposal of waste fines rather than requiring clearing of additional habitat to develop an external WFSF.
The width of the haul road access points to the mesa have been designed to minimise disturbance to the escarpments and the locations were optimised to
avoid disturbance to the highest value areas.
In the event that active dens or nests of conservation significant fauna species are identified within the proposed footprints and disturbance cannot be avoided,
licensed wildlife handlers will capture and translocate individuals to suitable nearby habitat in consultation with the Department of Biodiversity, Conservation
and Attractions.
Clearing will be limited to up to 2,200 ha and will retain approximately 99% of the Riverine habitat, 99% of Gorge habitat and 95% of Breakaways habitat
within the Proposed Change Area.
Annual monitoring of the Ghost Bat population in the Development Envelope will be undertaken to detect any potential declining trend. In the event that
populations decline as a result of implementation of the Proposed Change, the Proponent will implement mitigation measures.
Direct impacts to fauna from vehicle strikes will be minimised through the use of speed limits and strict management of access outside of the active mining
area.
The Proponent will utilise surplus water from mine pit dewatering for water supply as far as practicable. The Proponent will abstract groundwater within the
existing licence limits regulated under the RIWI Act and monitor groundwater levels to ensure impact remains within the predicted range of impact. The
Proposed Change also capitalises on existing lowered groundwater levels as a result of the Mesa J Iron Ore Development, which reduces the volume of
additional groundwater required to be abstracted and reduces surplus discharge requirements.
The impacts of groundwater drawdown on fauna habitat will be minimised through the use of the existing Southern Cutback Borefield rather than the creation
of a new water supply.
Surplus water will only be discharged when dewatering supply exceeds demand, for the duration of abstraction activities only and will cease upon closure.
Surplus water will be discharged at a rate unlikely to cause erosion impacts. Existing discharge infrastructure will be considered as potential discharge
locations which would reduce the additional impact from new discharge sites. The footprint of the periodic surplus water discharge will overlap with areas
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•
•
•
•

subject to groundwater drawdown including along the Robe River and sections of Jimmawurrada Creek and thus may partially mitigate the potential impact
from groundwater drawdown in these areas.
A Blast Management Framework will be implemented to limit vibration emissions and subsequent structural damage to bat roosts or disturbance to Ghost Bat
individuals roosting.
Temporary mobile lighting will be installed in active mine pits and active operational areas, similar to the existing Mesa J Iron Ore Development. Lights will
be directed inwards towards mine activities to minimise lighting effects on fauna in adjacent areas.
Dust emissions will be managed through application of dust suppression methods including water sprays, where applicable.
The Proponent has well established strategies for monitoring and management of the risk of weed ingress, feral animals and increase in fire at its Pilbara
operations that will be implemented in the Development Envelope to manage these risks.

Rehabilitate:
•
•
•
Outcomes

In the unlikely event that groundwater abstraction reduces surface water levels in Robe River pools greater than the predicted extent, groundwater may be
discharged directly into the Robe River to mitigate this impact.
The conditions of the new MS shall require the Proponent to implement a Closure Plan in accordance with the DMP / EPA Guidelines for Preparing Mine
Closure Plans.
The Closure Plan includes a closure objective to ensure that vegetation on rehabilitated land is self-sustaining and compatible with the final land use.

Residual Impact:
The Proposed Change will result in the loss of up to 2,200 ha of fauna habitat (including habitats for conservation significant fauna species) as a result of clearing.
None of the habitats recorded are restricted to the Proposed Change Area; all fauna habitats identified from the Proposed Change Area occur throughout the
Robe Valley. The proposed habitat loss is treated as a permanent habitat loss due to the long duration of disturbance and the level of uncertainty regarding the
timing and extent of re-establishment of habitat values following rehabilitation and closure. However, rehabilitation will be undertaken which will re-establish some
fauna values following closure.
The most significant habitat types in the Proposed Change Area are the Rocky Hills, Breakaway, Gorge and Riverine habitats which include habitat for Northern
Quoll, Pilbara Leaf-nosed Bat, Ghost Bat, Pilbara Olive Python, SREs and aquatic fauna species. Disturbance to the Rocky Hills, Gorge, Breakaway and Riverine
habitats will be limited to 0.5 ha, 0.1 ha, 3.4 ha and 1.3 ha, respectively. There will be no direct disturbance to recorded Ghost Bat roosts (potential
diurnal/maternal/nocturnal roosts) and recorded Northern Quoll dens.
The habitat types that are most significant to conservation significant fauna (i.e. Rocky Hills, Breakaway, Gorge and Riverine habitats) will have more than 90% of
their pre-European extent remaining within the Robe Valley after the cumulative impacts of all historical and reasonably foreseeably projects have been considered.
The habitat type most affected by clearing in the Robe Valley are the Mesa Plateaus which have had 42.3% cleared to date and cumulative impacts from reasonably
foreseeable projects will increase clearing to 61% of pre-European extent. The habitat loss within the Mesa Plateau habitat unit is predominantly of the plateau
itself rather than the mesa escarpment which has the highest habitat value; particularly for bats and Northern Quolls (in addition to other environmental factor
values). This impact is expected to be mitigated through retention of the highest value habitat values associated with the mesa escarpment within the broader
habitat unit.
Given the proposed avoidance via the creation of a MEZ and minimisation of disturbance to significant habitats and the widespread distribution and / or low value
to terrestrial fauna of the other habitats, the loss of habitat is not expected to adversely affect the conservation status of species (including species of elevated
conservation significance) or affect the availability or quality of significant habitat for a species.
The Proponent considers that the potential for loss of individuals from increased vehicle strikes and collisions with fencing as well as all potential indirect impacts
associated with construction or operations (noise, vibration, dust, light, altered fire regime, introduction or spread of weeds and changes to feral animal populations)
can be managed such that they are unlikely to result in a significant impact to fauna.
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Groundwater drawdown as a result of abstraction for water supply is expected to increase groundwater drawdown below Jimmawurrada Creek. Cumulatively with
the existing Mesa J abstraction and the Coastal Water Supply, this may result in localised changes to canopy cover of riparian vegetation along a 12 km section
of Jimmawurrada Creek. Substantial drawdowns are expected within a 6.5 km stretch where drawdowns of up to 9 m may occur from the cumulative effects of
Mesa H, Mesa J and the Coastal Water Supply; however, if an extended dry period occurs, the water table could vary by up to 14 m from pre-mining conditions.
No semi-permanent of permanent pools occur in the Jimmawurrada area and the creek ecosystem function is expected to be maintained. Groundwater drawdown
below the creek may locally and seasonally affect the availability and connectivity of suitable subterranean habitat for the Blind Cave Eel.
Groundwater abstraction for pit dewatering may result in localised drawdown of water levels in the Robe River alluvial aquifer and associated pools. There will be
no change in the permanence status of any of the Robe River pools which will maintain the ecological function of the permanent pools in the naturally variable
Pilbara environment. There may be a small reduction in the length of time semi-permanent pools persist following rainfall.
Potential impacts to Riverine habitat from discharge of surplus groundwater are expected to extend up to approximately 8 km from the discharge outlets in either
Jimmawurrada Creek or West Creek. However, the discharge will be temporary and intermittent, lasting for the duration of discharge activities, which is anticipated
to be substantially less than the life of mine. Given the temporary nature of the discharge to a system that is adapted to highly variable flow conditions, it is unlikely
that there will be any significant residual impact on fauna habitat values. After the mitigation hierarchy has been applied, including avoidance of direct impacts to
key habitat and key habitat features, the Proponent considers that the direct impact to core habitat for the Northern Quoll; 3.5 ha of Breakaways and Gullies habitat,
3.8 ha of habitat within 10 m of Breakaways and Gullies habitat and 1.3 ha of Riverine habitat, is considered to be a significant residual impact for the Northern
Quoll and requires offsetting.
Given the proposed mitigation and offset, the Proponent considers that the Proposed Change can be managed to meet the EPA’s objective for Terrestrial Fauna.
Offset:
The proposed offset for the significant residual impact is the contribution of $3,000 per ha of direct impacts to 8.6 ha of core habitat or an alternative but equivalent
resourcing of an offset project that will provide direct benefits to Northern Quoll in the Pilbara. An offset is also proposed for the high level of uncertainty regarding
the risk to the Blind Cave Eel (See Subterranean Fauna factor earlier in this table).
Social Surroundings
EPA Objective

The EPA objective for social surroundings is to protect social surroundings from significant harm.

Policy and
guidance

EPA policy and guidance
•
•
•
•
•

EPA Statement of Environmental Principles, Factors and Objectives (2018)
EPA Environmental Factor Guideline: Social Surroundings (2016)
EPA Instructions on how to prepare an Environmental Review Document (2016)
EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental Management Plans (2016)
DMP and EPA Guidelines for Preparing Mine Closure Plans (2015).

Other policy and guidance

Potential impacts

•

Department of Aboriginal Affairs and Department of Premier and Cabinet Due Diligence Guidelines, Version 3.0 (2013).

•
•
•

Disturbance of sites and places of cultural significance (via clearing, excavation and infrastructure placement)
Prevention or change to access to a site.
Indirect disturbance to sites and places of cultural significance via changes to the physical and biological attributes of the environment (via dewatering, surplus
water discharge, and blast vibrations).
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Mitigation

Avoid:
•
•

The Proposed Change has been designed to avoid direct impacts to the most significant sites, including direct disturbance to the Robe River (except for
upgrading of an existing road crossing, and potential need for monitoring bores) and its associated semi-permanent and permanent pools.
The MEZ enables avoidance of all direct disturbance to recorded sites within the escarpment and supports protection of the integrity of the rockshelters.

Minimise:
•

•
•

•
•
•
•

•
•

•

Waste dumps have been located away from prominent visual vantage points, including the Robe River and Yarramarda Law Ground, and will remain at
heights which are the same level or lower than the surrounding mesas to limit visual impact. Visual impacts will be further minimised through construction of
the waste dumps to be aesthetically compatible with the surrounding landscape.
Escarpment cuts are located away from the Robe River and will be largely hidden due to their location in the central (internal) gully, and south of the mesa
landform. The widths required for the haul road access cuts into the mesa escarpments have been minimised as far as possible to allow safe access.
The proposed Blast Management Framework (including management of vibration and retention of escarpments via a MEZ, with an adequate width >30 m to
ensure geotechnical stability), will minimise any potential impacts to the social value of the mesa escarpments, including the sites of heritage significance,
comprising rockshelters present on the mesa escarpment and Jirtiwi Thalu located within the MEZ.
Where impacts to heritage sites cannot be avoided, applications will be made under Section 18 of the AH Act in consultation with the Robe River Kuruma
People.
Further assessment of sites and salvaging of artefacts is expected to occur; artefact salvage will ensure the retention of artefact values ex-situ.
The Proponent has established an internal system for managing all ground disturbing activities to ensure compliance with heritage commitments and regulatory
requirements.
If monitoring of water levels within the semi-permanent and permanent pools of the Robe River during active mine dewatering show declining pool water
levels as a direct result of dewatering beyond that predicted in this impact assessment (i.e. up to 1 m beyond seasonal variation), the Proponent will cease
dewatering below the water table in the adjacent Pit 7 during dry periods and resume mining once a stream flow event occurs.
Groundwater abstraction will be minimised to that required to access the below water table resource and to meet site water requirements.
Monitoring of riparian vegetation and groundwater levels will continue to be undertaken along the Robe River and Jimmawurrada Creek in the vicinity of the
Revised Proposal. If significant changes to vegetation health are detected as a result of the Revised Proposal, then appropriate mitigation measures will be
implemented.
The Proponent is committed to consulting with the Robe River Kuruma People regarding the Revised Proposal through Local Implementation Committee
(LIC) meetings and heritage survey processes.

Rehabilitate:
•
•

Outcomes

The Proponent has developed a Mine Closure Plan consistent with DMP and EPA Guidelines to ensure social surrounds are rehabilitated (returning cultural
material back to country) post-closure.
Waste dumps will be rehabilitated, and mine pits will be backfilled to above pre-mining water table levels to prevent the formation of pit lakes.

Residual Impact:
The Proposed Change has been designed to retain the Mesa H escarpments, except where cuts are required to provide access through the mesa landform, back
to Mesa J Iron Ore Development. The retention of the mesa escarpments as part of the MEZ will ensure that the visual amenity of the landscape is retained and
also ensures protection of identified rockshelter sites from direct impacts. The Project footprint has been further modified and buffered to avoid direct and indirect
impacts to two very significant sites: Jirtiwi Thalu ethnographic site and the gender restricted quarry site MJ04-09, in order to preserve their ethnographic and
archaeological features and values.
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The Proponent will continue to work in close consultation with the Robe River Kuruma People and will avoid sites where possible. However, some sites are likely
to be disturbed by the Proposed Change. The Proponent will seek approval under Section 18 of the AH Act where direct disturbance to sites cannot be avoided
or where there is any potential for impacts due to vibration. This is a conservative approach as all bar one of the recorded 91 rockshelter sites are located within
the proposed MEZ and therefore will not be cleared, and blasts will be trimmed as blasting approaches the MEZ. Approximately nine Section 18 applications are
anticipated, consisting of 74 rockshelters, 17 artefact scatters and one quarry.
The Revised Proposal will result in the lowering of the groundwater table due to dewatering to enable below water table mining, which may result in a section of
Jimmawurrada Creek exhibiting riparian vegetation canopy decline, stress and possible death of some individuals; and some pools of the Robe River showing
lowered water levels. However, with the proposed mitigation measures, it is unlikely that the Revised Proposal will significantly impact on the continued presence
of pools, riparian vegetation, and the heritage values associated with the Robe River.
After the mitigation hierarchy has been applied, including avoidance of impacts to the most significant heritage sites in the Development Envelope, minimisation
of disturbance to other sites, and the Proponent’s commitment to continuing consultation with the Robe River Kuruma People regarding the Revised Proposal
through LIC meetings and heritage survey processes; the Proponent considers that the potential impacts can be managed to meet the EPA’s objective for Social
Surroundings.
Offset:
The Proponent considers that the Proposed Change is unlikely to have a significant residual impact on Social Surroundings and therefore offsets for this factor
are not proposed.
Air Quality
EPA Objective

The EPA objective for air quality is to maintain air quality and minimise emissions so that environmental values are protected.

Policy and
guidance

EPA policy and guidance
•
•

EPA Statement of Environmental Principles, Factors and Objectives (2018)
EPA Environmental Factor Guideline: Air Quality (2016).

Other policy and guidance
•
•

WA Environmental Offsets Policy (2011)
WA Environmental Offsets Guidelines (2014).

Potential impacts

The production of greenhouse gas emissions and a reduction to air quality.

Mitigation

Minimise:
•
•

•

The Proponent is committed to an ongoing program of reporting and review to identify opportunities to further reduce energy consumption and reduce
greenhouse gas emissions.
The Proponent has well established procedures for the reporting of greenhouse gas emissions at its Pilbara operations. In accordance with the National
Greenhouse and Energy Reporting Act 2007 the Proponent reports annually on energy production, energy consumption, emissions and updates on energy
management projects.
The management of greenhouse gas emissions will continue to be in accordance with relevant legislation and national and state strategies relating to
greenhouse gas emissions.
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Outcomes

Residual Impact:
The primary methods greenhouse gas emissions will be generated during the construction and operation of the Proposed Change is through diesel combustion
by haul trucks, the clearing of native vegetation, and the use of explosives during blasting and power consumption for ore processing.
This Proposal is expected to generate the following greenhouse gases emissions (primarily carbon dioxide; CO2), on average per year:
•
•

Additional Scope 1 emissions of approximately 51,468 tonnes CO2 equivalent
Additional Scope 2 emissions of approximately 5,806 tonnes CO2 equivalent

However, the Proposed Change is a relatively small emitter of greenhouse gases for an Iron Ore mining operation. The potential for impacts to air quality can be
appropriately managed via existing legislation.
Offset:
The Proponent considers that the Proposed Change is unlikely to have a significant residual impact on Air Quality and therefore offsets for this factor are not
proposed.
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Table ES 4: Summary of Potential Impacts, Proposed Mitigation and Outcomes for Other Environmental Factors
Landforms
EPA Objective

The EPA objective for landforms is to maintain the variety and integrity of distinctive physical landforms so that environmental values are protected.

Policy and
guidance

EPA policy and guidance
•
•
•
•
•

EPA Environmental Factor Guideline: Landforms (2018)
EPA Statement of Environmental Principles, Factors and Objectives (2018)
DMP and EPA Guidelines for Preparing Mine Closure Plans (2015)
EPA Instructions on how to prepare an Environmental Review Document (2016)
EPA Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental Management Plans (2016).

Other policy and guidance
•
•
•
Potential impacts

WA Environmental Offsets Policy (2011)
WA Environmental Offsets Guidelines (2014)
Western Australian Planning Commission, Visual Landscape Planning in Western Australia a manual for evaluation, assessment, siting and design (2007).

Direct impacts:
•
•

Loss of variety due to removal or degradation of the mesa landforms
Loss of the integrity of the mesa landforms due to disturbance.

Indirect impacts
•
•

Loss or degradation of the ecological values of the mesa landforms
Loss or degradation of the social values of the mesa landforms through loss of indigenous heritage and amenity values.
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Mitigation

Avoid:
•

The Proposed Change has been designed with a MEZ around the perimeter of the mesa in order to ensure preservation of the mesa's most prominent feature;
the mesa escarpments, effectively retaining the mesa façade (with the exception of minor access cuts to less prominent sections of the mesa where distinct
escarpments are absent and ecological values are lower).
•
The width of the MEZ proposed for retention will be greater than 30 m (approximately 50 m) in width at the surface to ensure that the retained escarpment is
geotechnically stable and to ensure cave features within the façade are maintained.
•
The Proposed Change has been designed to avoid all recorded Ghost Bat roosts including diurnal/potential maternal and nocturnal roosts.
•
Retention of the mesa escarpments will avoid impact to significant heritage sites located in the escarpments as well as reduce impacts to visual amenity of
the landscape. Direct disturbance to recorded rockshelters, Jirtiwi Thalu, and the gender restricted quarry site MJ04-09 will be avoided.
Minimise:
•

The access cuts for the haul roads have been designed to limit impact to the highest value habitat, areas of heritage significance and the most prominent
sections of the escarpment.
•
The widths required for the haul road access cuts into the mesa escarpments have been minimised as far as possible to allow safe access. Escarpment cuts
are located away from the Robe River, and will be largely hidden due to their location within the central (internal) gully, and south of the mesa landform.
•
Mine pits will be backfilled during operations to limit the volume of waste being stored in external waste dumps.
•
Where limited space results in the requirement for waste dumps to be placed on the margins of the mesa across sections of the MEZ, these dumps have
been located in areas which avoid the highest value ecological and social (heritage and visual amenity) features and away from the Robe River.
•
The CID within the mesa formations provides troglofauna habitat. The Proposed Change has been designed to retain at least 50% by volume of pre-mining
troglofauna habitat.
•
The implementation of the Blast Management Framework (including management of vibration and potential for flyrock) and retention of escarpments via a
MEZ, with an adequate width >30 m to ensure geotechnical stability, will minimise any potential impacts to the ecological and social values of the mesa
escarpments, including Ghost Bat roosts.
•
The location and layout of the mine and associated infrastructure has been designed to minimise impacts to Aboriginal heritage sites. Where impacts to
heritage sites cannot be avoided, applications will be made under Section 18 of the AH Act in consultation with the Robe River Kuruma People.
•
Waste dumps have been located away from prominent visual vantage points, including the Robe River, and will remain at heights which are the same level
or lower than the surrounding mesas to limit visual impact.
Rehabilitate:
•
•
•
•

The conditions of the new MS shall require the Proponent to implement a Closure Plan in accordance with the DMP/EPA Guidelines for Preparing Mine
Closure Plans.
The Closure Plan includes a closure objective to ensure that the final landform is stable and considers ecological and hydrological issues.
All disturbed surfaces will be rehabilitated, including pit floors, to maximise the ecological value.
Visual impacts will be further minimised through construction of the waste dumps to be aesthetically compatible with the surrounding landscape and through
rehabilitation of the waste dumps.
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Outcomes

Residual Impact:
Although the Proposed Change will affect the integrity of Mesa H by removal of the interior of the landform, the highest value aspect of the landform, the
escarpments, will be retained, excluding access cuts (<2% of the mesa escarpment). The design and locations of the escarpment cuts have been selected to
avoid disturbance to the escarpment sections with the highest ecological and heritage values. This will largely preserve the prominence and scale of the mesas
in the landscape, and therefore the Proposed Change will retain the representation or ‘variety’ of Robe Pisolite mesas in the Robe Valley.
The existing operations at Mesas A and J, K and historical mining operations in the Robe Valley demonstrate that mesa escarpments are stable, and the structural
integrity can be maintained by ensuring retention of an adequate width of escarpment. As the Proposed Change has been designed with escarpment widths that
are greater than 30 m at the crest of the mesa landform, the integrity of the remaining landform is not expected to be compromised.
Connected troglofauna habitat (except at the escarpment cuts) representing at least 50% of the mesa pre-mining habitat volume will be retained, and direct
disturbance to all recorded rockshelter sites, the inclusion of Jirtiwi Thalu and the gender restricted quarry MJ04-09 in the MEZ will be avoided. Mineral waste has
been scheduled to be backfilled in-pit as far as practical. Where ex-pit waste dumps are required, their location has been designed to avoid the highest ecological
and social values of the mesa landform.
After the mitigation hierarchy has been applied, including avoidance of direct disturbance to the majority of the mesa escarpments, including heritage and ecological
values, the Proponent considers that the Proposed Change can be managed to meet the EPA’s objective for Landforms.
Offset:
The Proponent considers that the Proposed Change is unlikely to have a significant residual impact on Landforms and therefore offsets for the associated values
are not proposed for this factor.
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Part 1 – Overview and Proposal
1.

INTRODUCTION

1.1

Purpose and Scope
Robe River Mining Co. Pty. Limited (the Proponent) operates the Robe Valley mining
operations, which includes iron ore mines at Mesa J, Mesa K, Mesa A and Warramboo.
The Mesa J and Mesa K mines are located approximately 10 km south of Pannawonica in
the Pilbara region of Western Australia (WA) (Figure 1-1). The Proponent is seeking to
extend the life of the Mesa J Iron Ore Development through development of the adjacent
deposit, Mesa H, to sustain iron ore production from the Robe Valley.
The purpose of this Environmental Review Document (ERD) document is to provide a
report on the environmental review for the Mesa H Proposal (Revision to the Mesa J Iron
Ore Development) (the Revised Proposal) to the WA Environmental Protection Authority
(EPA).
The scope of the ERD is to present an environmental review of the principal components
of the Proposed Change, including a detailed impact assessment and description of
proposed environmental management measures for the key environmental factors in
accordance with the Environmental Scoping Document (ESD) prepared by the Proponent
and approved by the EPA.
The ERD has been prepared by Rio Tinto and ELA on behalf of Robe River Mining Co. Pty.
Ltd (the Proponent), in accordance with the Environmental Impact Assessment (Part IV
Divisions 1 and 2) Administrative Procedures 2016 and Environmental Impact Assessment
(Divisions 1 and 2) Procedures Manual 2018. The referral form for this Revised Proposal
is provided as Appendix 1.
The following terminology is used throughout this document:
•
•
•
•

•
•
•
•
•

Proponent – Robe River Mining Co. Pty. Limited as manager and agent for the
Robe River Iron Associates (RRIA) joint venture as set out in Section 1.2.
Mesa J Iron Ore Development – The Mesa J iron ore mine and associated
infrastructure (including rail) as approved under Ministerial Statement (MS) 208.
Mesa H deposit – pisolite iron ore formation occurring as a partial mesa landform
(also known as a Channel Iron Deposit).
Revised Proposal – Mesa H Proposal (Revision to the Mesa J Iron Ore
Development) – the existing Mesa J Iron Ore Development approved under
MS 208 plus the Proposed Change as detailed in Section 2.
Proposed Change – the new activities of the Revised Proposal associated with
mining at Mesa H (i.e. the subject of this assessment).
Development Envelope – the area encompassing the Revised Proposal,
including the existing Mesa J Iron Ore Development and Proposed Change.
Proposed Change Area – the area associated with the Proposed Change.
Study Area – includes areas surveyed / studied beyond the extent of the
Development Envelope.
Approved activities – activities associated with the existing Mesa J Iron Ore
Development.
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1.2

Proponent
The Proponent for the Revised Proposal is Robe River Mining Co. Pty. Limited
ABN: 71 008 694 246
ACN: 008 694 246
GPO Box A42
Perth WA 6837
The Proponent is the manager and agent for the RRIA which is an unincorporated joint
venture comprising the following participants:
•
•
•
•

•

Robe River Mining Co. Pty. Limited (30% share);
North Mining Limited (35% share);
Mitsui Iron Ore Development Pty Ltd (20% share);
Pannawonica Iron Associates, a partnership carried on by Nippon Steel &
Sumitomo Metal Australia Pty Ltd, Nippon Steel & Sumikin Resources Australia
Pty Ltd (10% share); and
Cape Lambert Iron Associates, a partnership carried on by Nippon Steel &
Sumitomo Metal Australia Pty Ltd, Nippon Steel & Sumikin Resources Australia
Pty Ltd and Mitsui Iron Ore Development Pty Ltd (5% share).

The Rio Tinto Group (Rio Tinto) is managing the Environmental Impact Assessment (EIA)
and approvals process on behalf of the Proponent. The Rio Tinto contact person in relation
to the environmental approvals process for this Revised Proposal is:
Melinda Brand
Principal Advisor Environmental Approvals
Rio Tinto
Telephone: +61 (08) 6211 6991
Email: melinda.brand@riotinto.com
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1.3

Environmental Impact Assessment Process
The key legislative requirements relating to this Revised Proposal are:
•
•
•

1.3.1

Part IV of the Environmental Protection Act 1986 (EP Act) (Section 1.3.1);
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act,
Section 1.3.2); and
Iron Ore (Robe River) Agreement Act 1964.

Environmental Protection Act 1986 (WA)
This Revised Proposal was referred to the EPA under s38 of the EP Act on 29 June 2017.
The EPA determined that the Revised Proposal required environmental assessment at the
level of Public Environmental Review (PER) with a two-week public review period.
The Proponent prepared an ESD for the Revised Proposal which provides an outline of the
key environmental factors, a description of the scope of the assessment of the Proposed
Change associated with the Revised Proposal and an indicative timeline for the
assessment process. The ESD was approved by the EPA Board on 31 October 2017
(Appendix 2).
This ERD has been prepared in accordance with the ESD, the Environmental Impact
Assessment (Part IV Divisions 1 and 2) Administrative Procedures (EPA 2016a) and the
Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures Manual
(EPA 2018a) to meet the requirements of section 40(2)(b) of the EP Act.
Should the Revised Proposal be approved for implementation, the Proponent proposes
that mining be subject to a new MS (Appendix 3).

1.3.2

Environment Protection and Biodiversity Conservation Act 1999 (Cwth)
The Commonwealth EPBC Act provides for the referral and assessment of Proposals
which, if implemented, may have a significant impact on threatened species, ecological
communities or heritage places listed as Matters of National Environmental Significance
(MNES).
Assessment against the Significant Impact Guidelines 1.1 (Department of the Environment
[DoE] 2013) indicated the requirement for referral of the Proposed Change under the
EPBC Act. The Proposed Change was referred to the Department of the Environment and
Energy (DotEE) under the requirements of the EPBC Act on 17 August 2017 (Appendix 4).
DotEE determined that the Proposed Change is a Controlled Action on 14 October 2017
(EPBC Reference 2017/8017) and therefore it requires assessment under the EPBC Act.
The EPA is assessing the Proposed Change on behalf of the Commonwealth under
Section 87 of the EPBC Act as an accredited assessment. The relevant MNES for this
Proposed Change are:
•

1.4

Listed threatened species and communities (Sections 18 and 18A).

Other Approvals and Regulation
This Proposed Change is also subject to compliance with other relevant state legislation
and regulations and is guided by relevant key over-arching state policies and strategies.
In addition, there are EPA Factor Guidelines and Technical Guidance documents that have
been used to determine the significance of the environmental impacts of the Proposed
Change.

1.4.1

Land tenure and state agreement
The Robe Valley mining operations, including this Proposed Change, are predominantly
located within the State Agreement Mineral Lease ML248SA granted pursuant to the Iron
Ore (Robe River) Agreement Act 1964. ML248SA is held by Robe River Limited (a 100%
Mesa H Proposal (Revision to the Mesa J Iron Ore Development)
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owned Rio Tinto entity) and sub-leased to the RRIA, pursuant to Mineral Sub-lease
No. 1H/79. ML248SA is considered appropriate tenure for mining and mining related
infrastructure.
Existing tenure in and near the Development Envelope is shown in Figure 1-2. The Revised
Proposal pits, dumps and the majority of infrastructure are located within ML248SA
(Section 104 and a portion of Section 103). A proposed powerline to the east of the Mesa J
Iron Ore Development will require new tenure to be granted under the Mining Act 1978.
The main co-existing Land Administration Act 1997 tenure in the Development Envelope
includes the Yarraloola Pastoral Station (Lease N49500) and the Yalleen Pastoral Station
(Lease N49492). These pastoral leases are held by partnerships which comprise members
of the RRIA joint venture.
Additional State Agreement tenure will be required for the extension to the powerline to the
Mesa J power network and grant of associated tenure as described above.
1.4.2

Native title
The Development Envelope lies within the determined Robe River Kuruma Native Title
area (WCD2018/003) Figure 1-3. The Robe River Kuruma People were formerly known
as the Kuruma Marthudunera People prior to the Native Title determination in April 2018.
The Proponent has Native Title agreements with the Robe River Kuruma People that
include an established consultation framework for ongoing engagement on relevant
aspects of the Proponent’s operations.
The comprehensive agreements provide guidelines and requirement for communication
and participation with the Robe River Kuruma People on relevant aspects of the
Proponent’s operations in respect to cultural heritage management, environmental
management, Life of Mine (LOM) planning, land access, employment and training,
business development, and cultural awareness training in order to ensure that the Revised
Proposal activities are conducted in a manner so that cultural heritage is managed
appropriately.

1.4.3

Other approvals and legislation
Other approvals and legislation relevant to this Proposed Change are outlined in Table 1-1.
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Table 1-1: Other Approvals and Legislation Relevant to this Proposed Change
Proposed Change activities
Clearing of native vegetation for associated infrastructure
(including power, water infrastructure and access roads) and
exploration and investigative activities (e.g. mineral,
geotechnical)

Land tenure/access
State Agreement
(ML248SA)

New infrastructure considered a prescribed activity that is not
covered by an existing licence (e.g. process plant, landfill,
dewatering discharge)
Operating a prescribed premise - processing of ore, dewatering
(discharge), screening, power generation, sewage facility,
landfill and bulk storage of chemicals.

Type of approval
Native Vegetation Clearing Permit
(NVCP)

Legislation regulating the activity
EP Act – Part V
Building Act 2011

Works Approval
State Agreement
(ML248SA)

EP Act – Part V
Operating Licence

Disturbance of a protected Heritage site

State Agreement
(ML248SA)

Section 16 / section 18 consent to disturb
a protected site

Aboriginal Heritage Act 1972

Construction of new groundwater bores

State Agreement
(ML248SA)

Licence to Construct or Alter Wells

Section 26D of the Rights in Water and
Irrigation Act 1914 (RIWI Act)

Abstraction of groundwater for water supply and dewatering

State Agreement
(ML248SA)

Licence to Take Groundwater

Section 5C of the RIWI Act

Interference or obstruction of significant waterways, e.g. creek
crossing

State Agreement
(ML248SA)

Permit to Obstruct or Interfere with Bed /
Banks

Sections 11/17/21A of the RIWI Act

Extension of power line to connect to the existing Mesa J
powerline network

State Agreement
(ML248SA)

Miscellaneous Licence

Mining Act 1978

Low impact activities such as drilling programs or geotechnical
investigation on Mining Act tenure

Exploration Lease

Programme of Works

Mining Act 1978
Health Act 1911

Construction and operation of any waste water treatment plant
beyond a specified capacity

State Agreement
(ML248SA)

Works Approval

Health (Treatment of Sewage and Disposal of
Effluent and Liquid Waste) Regulation 1974
EP Act – Part V
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1.4.4

Decision making authorities
The Decision-Making Authorities (DMA) identified in the ESD and their relevance to the
Proposed Change are listed in Table 1-2.
Table 1-2:Decision-making Authorities
Decision-making Authority

Relevant legislation

Minister for State Development

Iron Ore (Robe River) Agreement Act 1964

Minister for Mines and Petroleum

Mining Act 1978

Minister for Environment

Biodiversity Conservation Act 2016
(Taking of flora and fauna)
Environmental Protection Act 1986

Chief Executive Officer, Department of Water
and Environmental Regulation

(Clearing of Native Vegetation)
(Part V Works Approval and Licence)
Rights in Water and Irrigation Act 1914
(Water abstraction licence)

Executive Director, Environment
Department of Mines, Industry Regulation and
Safety

Mining Act 1978

State Mining Engineer
Department of Mines, Industry Regulation and
Safety
Chief Executive Officer: Department of Mines,
Industry, Regulation and Safety
Minister for Aboriginal Affairs

Mines Safety and Inspection Act 1994

Dangerous Goods Safety Act 2004
Aboriginal Heritage Act 1972
(Section 18 clearance)
Building Act 2011
Health Act 1911

Chief Executive Officer: Shire of Ashburton

Health (Treatment of Sewage and Disposal
of Effluent and Liquid Waste) Regulation
1974

Minister for the Department of the
Environment and Energy

Environment Protection and Biodiversity
Conservation Act 1999
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2.

THE PROPOSED CHANGE
The Proponent is seeking to extend and replace the life of the Mesa J Iron Ore
Development through development of the adjacent deposit, Mesa H, which is located
16 km south west of Pannawonica in the Pilbara region of WA. Mining of this deposit will
extend the life of, and ultimately replace the existing Mesa J Iron Ore Development
(approved under MS 208) (Appendix 5) in order to sustain Channel Iron Deposit (CID) ore
production from the Robe Valley.
The Proposed Change includes development of an above (AWT) and below water table
(BWT) CID at Mesa H, comprising: open cut pits; ore processing facilities; waste dumps,
ore, topsoil and subsoil stockpiles; and associated infrastructure, including water
management infrastructure.

2.1

Existing Approval
The original Mesa J Iron Ore Development was referred to the EPA under Part IV of the
EP Act and was assessed at the level of Consultative Environmental Review. The EPA
published its Report and Recommendations (Bulletin 574) in August 1991.
The environmental aspects (factors) considered by the EPA, as described in the EPA’s
Report and Recommendations (Bulletin 574), for Mesa J were:
•
•
•

Riparian vegetation communities (Vegetation and Flora)
Groundwater drawdown and surface water discharge (Inland waters)
Rehabilitation.

The Minister approved implementation of the Mesa J Iron Ore Development, subject to the
conditions of MS 208, on 16 January 1992.
The Mesa J Iron Ore Development, as amended (see Table 2-1) and approved by MS 208,
currently includes:
•

Open cut, AWT and BWT mining of channel iron ore, by conventional drill, blast,
and load and haul techniques.
Ore processing in central processing facilities at approximately 35 Million tonnes
per annum (Mt/a).
Ex-pit surface waste dumps which are used in backfilling of the pits as far as
practicable.
Low grade stockpiles, topsoil, subsoil and overburden stockpiles.
Infrastructure including:

•
•
•
•
o

o
o
o

dewatering and surplus water management infrastructure, including the
Southern Cutback Borefield, located approximately 1 km south of the Mesa J
Iron Ore Development, and discharge points on Jimmawurrada Creek and the
West Creek tributary.
surface water management infrastructure, including diversions to direct
surface water flows around the deposit.
landfill facility.
linear infrastructure, including the mine access road of approximately 35 km
long which links the mine site with the Pannawonica Access road; and the rail
network which transports processed ore approximately 413 km to port
facilities located at Cape Lambert.
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Table 2-1: Summary of Previous Changes to the Approved Mesa J Iron Ore Development

Approval Date

20 December 2005

Ministerial
Statement

MS 208

Type

s45C

Change
Definition of project life, ore reserve,
percentage mining BWT, total disturbance
area
Definition of proposal boundary

13 November 2006

MS 208

s45C

New rail siding

6 March 2007

MS 208

s45C

Installation of fibre optic cable for railway
communications system (including
additional clearing)

30 October 2007

MS 208

s45C

Installation of fibre optic cable for railway
communications system (including
additional clearing)

The existing Mesa J Iron Ore Development excludes mining from the northern escarpment
of the Mesa, adjacent to the Robe River, effectively creating a ‘Mining Exclusion Zone’
(MEZ). This MEZ was established to protect the integrity of the mesa escarpment and
landform values, including visual amenity, and heritage values. The key characteristics
and authorised extent of the existing Mesa J Iron Ore Development are described in
Schedule 1 of MS 208 (Appendix 5) and the existing layout is shown Figure 2-1 below.
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2.2

Proposed Change Description
The Proposed Change is to extend the life of and ultimately replace the adjacent operations
at Mesa J. The Proposed Change includes the following key components:
•
•

•

•

•

•

•

•

Mine pits - development of open cut AWT and BWT iron ore pits. Predominantly
comprising three main pits and several smaller pits.
Processing facilities – this Proposed Change will be supported by the existing
processing facilities at Mesa J with the below modifications and may require some
additional processing facilities. Ore will be transported from Mesa H to the existing
dry and wet central processing facilities at the Mesa J Iron Ore Development via
haul trucks. Minor modifications to the Mesa J facilities, including the provision of
a new secondary sizer and associated materials handling infrastructure on the
existing dry process circuit and additional screening of wet processed material via
a new re-screening facility, are required.
Dewatering infrastructure – including bores, pipelines, and discharge outlet(s).
Approximately 20% of the Proposed Change is below the current water table and
will require dewatering of up to 3 GL/a from approximately 2025 to access the BWT
resource.
Surface water management infrastructure – including but not limited to surface
water diversion drains, levees and culverts. Surface water management structures
(diversions) will be required during mining to redirect surface water flows from the
Buckland Hills around the mine pits and through the central gully of Mesa H, back
into the Robe River. Other surface water management infrastructure will include
culverts along vehicle creek crossings / road upgrades across creek crossings
(including the Robe River).
Support facilities – including but not limited to workshops, power supply
infrastructure, hydrocarbon storage, laydown areas, offices and waste water
treatment plants.
Linear infrastructure – including but not limited to heavy vehicle and light vehicle
access roads and upgrades to the existing vehicle access roads, pipelines, power
(including sub-stations) and communications distribution networks.
Mineral waste management – including but not limited to backfilling, ex-pit waste
dumps, low grade ore dumps, topsoil and sub-soil stockpiles. Topsoil will be
removed prior to mining and will be stored in stockpiles for later use in
rehabilitation. Waste will be transported by haul trucks to new in-pit and ex-pit
waste dumps (and / or stockpiles). Backfilling of BWT pits (to prevent pit-lake
formation) during operations and / or closure is proposed. Waste fines generated
from wet processing will be stored in existing in-pit facilities at Mesa J.
Surplus water management – including use in processing, on-site use and
controlled discharge to Jimmawurrada Creek and tributaries of the Robe River.
Any surplus water from mine pit dewatering, exceeding the local operational water
requirement will be will be used to supply operational water demand for both
Mesa J and H Operations. Where operational water storage capacity is exceeded
(particularly post wet-season), surplus water will be discharged intermittently into
existing Mesa J licenced discharge points (or potentially new optimised discharge
points) at Jimmawurrada Creek and / or the discharge point at West Creek (both
tributaries of the Robe River).
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•

•
•

Process and Operational Water supply – will utilise groundwater abstracted for
dewatering, surface water that reports to pits, the existing Mesa J borefield
(Southern Cutback Borefield) and additional bores, seepage recirculation from
Waste Fines Storage Facilities (WFSFs) and water reservoir to adjacent pits as
required for operational ancillary requirements.
Southern Cutback Borefield Extension – Additional bores and associated
infrastructure to support water supply for operational requirements.
MEZ – area proposed for retention and avoidance of mine pit excavation (will
include a portion surface clearing for installation of infrastructure such as waste
dumps, tracks, utilities, telecommunications, monitoring stations and abandonment
bunds).

Mined and processed ore will be railed to Rio Tinto’s port operations at Cape Lambert via
the existing rail network.
The exact location of the components of the Proposed Change is subject to change as part
of ongoing detailed studies and engineering designs; however, the components described
above will be located within the Development Envelope. The Revised Proposal
Development Envelope is shown in Figure 2-2 and a conceptual mine layout is shown in
Figure 2-3.
2.2.1

Key Revised Proposal characteristics
The key characteristics of the Revised Proposal (the Proposed Change and the approved
Mesa J Iron Ore Development) are provided in Table 2-2 and the key characteristics of the
Proposed Change only are provided in Table 2-3.
Table 2-2: Summary of the Revised Proposal
Project Title

Mesa H Proposal (Revision to the Mesa J Iron Ore Development)

Proponent Name

Robe River Mining Co. Pty. Limited

Short description

The Revised Proposal is located approximately 16 km south west of
Pannawonica in the Pilbara region of WA. The Revised Proposal includes
development of above and below water table open cut pits at Mesa J and
Mesa H, ore processing facilities, waste dumps, ore, topsoil and subsoil
stockpiles and associated infrastructure, including water management
infrastructure.
This Revised Proposal utilises infrastructure including processing facilities
(subject to upgrades) and rail from the existing Mesa J Iron Ore
Development.
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Table 2-3: Location and Proposed Extent of Physical and Operational Elements
Element

Location

Existing approval (MS 208)

Proposed change

Proposed Extent (Revised Proposal)

Physical Elements

Mine and associated
infrastructure

Rail

Figure 2-2

Total disturbance area (vegetation
clearing) of up to 1,800 ha

Figure 2-1

Single gauge railway line with sidings
and a voice and radio data
communications system with Fibre
optic cable, from Cape Lambert.

Clearing of up to 2,200 ha of native
vegetation within the Development
Envelope of 6,638 ha.

Clearing of up to 4,000 ha of native
vegetation within a Development
Envelope of 6,638 ha.

Disturbance in the Mesa H Mining
Exclusion Zone in accordance with the
Environmental Management Plan.

Disturbance in the Mesa J northern
escarpment and Mesa H Mining
Exclusion Zone in accordance with the
Environmental Management Plan.

N/A

Remove as not environmentally relevant

Operational Elements
Groundwater abstraction up to 30 GL/a,
including from:

Not specified in MS 208
Groundwater abstraction (for
water supply, ore processing
and pit dewatering)

-

Annual water entitlement of 30 GL/a

No change

(Approved under RIWI licence
GWL107678(13))

•
•
•

Water supply from Southern
Cutback Borefield
Pit dewatering
Seepage interception.

Not specified in MS 208.

Surplus Water Management

-

Discharge of mine dewater at
designated discharge points in
Jimmawurrada Creek and a tributary
of Robe River.
(Approved under Part V Operating
Licence L6820/1993/12).
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Controlled surface discharge to extend
along Jimmawurrada Creek / West
Creek and into the Robe River no further
than 8 km downstream of the discharge
point under natural no-flow conditions.
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2.2.2

Detailed Proposed Change description

2.2.2.1

Description of the resource
The Proposed Change resource comprises pisolitic iron ore, more generically referred to
as a CID, which occurs as a characteristic Mesa Landform within the Robe Valley and
forms the downstream continuation of the adjoining Mesa J CID.

2.2.2.2

Vegetation clearing and topsoil removal
Clearing of vegetation will occur during pre-strip and construction activities to develop the
mine pits and associated infrastructure. Fill for construction purposes will be sourced from
the escarpment cuts at Mesa H, borrow pits and existing waste dumps at the Mesa J Iron
Ore Development.
Topsoil, subsoil and overburden will initially be removed during the bulk earthworks phase
and throughout the life of the mine as each new sub-pit is developed. 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 millimetres (mm) in valley areas. Stripped topsoil, subsoil and cleared
vegetation will be stored in out-of-pit stockpiles for later use in areas being rehabilitated
(via existing management systems).

2.2.2.3

Mining
The Proposed Change includes development of new open cut mine pits (three main areas)
at the Mesa H deposit with approximately 20% of ore proposed for mining occurring below
the current water table. Mine pit dewatering will be required to enable mining of ore below
the water table.
Ore will be mined using open cut mining methods comprising conventional drill, blast, load
and haul as currently used in the adjacent Mesa J Iron Ore Development.

2.2.2.4

Mineral waste
The Revised Proposal mine plan has incorporated a conceptual pit sequence that enables
progressive in-pit backfill of the majority of waste. Where pit sequencing and scheduling
do not enable waste to be used for backfilling, ex-pit waste dumps will be utilised.
Currently, three locations have been identified for ex-pit waste dumps that minimise direct
impact to significant environmental and heritage areas. Both in-pit and ex-pit storage for
competent material, low grade ore, subsoil and topsoil will also be required.
Wet processing of low grade ore from the Proposed Change will generate waste fines (the
ultra fine clay fraction) residue. The mine plan will incorporate the use of mined-out pits
within the adjacent Mesa J Iron Ore Development for in-pit WFSF over the life of the
Revised Proposal, which is current practice at the Mesa J Iron Ore Development. This
method for storage of inert waste fines residue in-pit is considered preferable to manage
associated risks from geotechnical stability and flooding / erosion and more effective
environmental management.

2.2.2.5

Ore handling, processing and transport
Haul roads will be developed to enable haulage of ore from the Proposed Change to the
Mesa J Iron Ore Development for dry and wet processing. Some modifications and
upgrades will be made to the existing Mesa J Iron Ore Development infrastructure,
including the rail bridge. Ore will be crushed at the existing primary sizer at Mesa J and
further processed using a new secondary sizer prior to being transported to the Cape
Lambert port. Wet process material will be rescreened through a new wet beneficiation
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process (wet processing) at the existing Mesa J wet processing plants. Ore will then be
transported to the Cape Lambert port by rail.
2.2.2.6

Surface water management
Surface water management will be required for the watercourses draining local catchments
from the Buckland Hills south of the Proposed Change which intersect the proposed
southern pits. An approximately 5.5 km drainage diversion is required along the south side
of the Proposed Change, extending south of the existing Mesa J Iron Ore Development
pits, to direct flow to the natural gorge watercourse through the centre of the Proposed
Change Area, and subsequently direct flows back into the Robe River (refer to Figure 2-3).
At this stage, the diversion is not proposed to be maintained post closure; however,
pending updates to the closure plan and agreed closure outcomes, this diversion could be
considered for retention in the future.
Surface water management will also be required for direct rainfall and in-pit run-off which
will require in-pit pumping and discharge to the environment via licenced discharge points
when in-pit water storage capacity is exceeded.
The waste dumps proposed to the south east of the Mesa J Iron Ore Development will be
protected from erosion with localised drainage structures.

2.2.2.7

Pit dewatering
Approximately 20% of the ore proposed for mining at Mesa H is below the current water
table, therefore dewatering to access the BWT ore is required. Dewatering will occur as
required and is currently expected to commence in approximately 2025 for a period of
around 12 years and will be managed via in-pit bores and sump pumping, powered by
diesel generators. Groundwater abstracted for dewatering purposes will be collected in a
common pipeline reporting to the Mesa J reservoir and will contribute to meeting
operational demands for the Proposed Change and Mesa J Iron Ore Development,
primarily wet processing. However, the timing for BWT pit dewatering and the average
dewatering rate will not be sufficient to meet ore processing demands, particularly in the
initial years of operation, hence an additional water supply will be required for the Proposed
Change.

2.2.3

Water Supply and Management

2.2.3.1

Water supply
Water is required for:
•
•
•
•
•

construction activities;
wet processing;
general mining activities;
dust suppression on haul roads; and
potable water supply.

To meet operational demands, the ongoing operation and extension of the existing water
supply borefield (Southern Cutback Borefield), located immediately to the south of the
Mesa J Iron Ore Development, will be required. An additional two to four new bores will be
installed to meet the expected water demand.
The site water demand for the Proposed Change and continuation of the Mesa J Iron Ore
Development is expected to be less than the existing Mesa J Iron Ore Development
(~10GL/a) due to the addition of a thickener plant for ore processing (which will reduce
water content in the waste fines) (Section 5).

Mesa H Proposal (Revision to the Mesa J Iron Ore Development)

19

2.2.3.2

Surplus water management
Limited surplus water will be generated from mine pit dewatering due to site water usage
requirements, seasonal fluctuations; seepage recirculation from in-pit waste fines and the
water reservoir to adjacent pits.
Despite this water balance scenario, after large rainfall events significant ponding will result
in the need to discharge. See Section 5.5.1 for details on the surplus water management
approach for the Proposed Change.

2.2.3.3

Surface water management and infrastructure
All mine pit and associated infrastructure are located outside the major creek lines and
floodplain areas and are mainly outside associated modelled critical flood levels. Some
flood protection for mine pits and ore processing facilities will be installed to minimise
production loss due to water ingress or erosion. These will be designed to largely direct
water past operational areas within existing natural drainage networks.
Local catchment water management will include re-direction of surface flows, currently
intercepted by the Mesa J pits and proposed Mesa H mining areas via a 5.5 km diversion
drain redirecting surface water into the Robe River.

2.2.4

Mine support facilities and infrastructure
Additional power supply to the Mesa J processing facilities (with a satellite facility at
Mesa H) is required, comprising a powerline of approximately 2.5 km in length from the
existing Coastal Water Supply Project (CWSP) powerline.
A production hub will be established for the Proposed Change comprising: truck park up;
laydown; offices; ablutions; waste water treatment plant; and other facilities as required to
support the operation. A power line will connect the production hub to the Mesa J power
network.
A turkey’s nest will be established near the production hub to provide water for dust
suppression.
Communications systems will be extended to the Proposed Change including installation
of fibre optic cables.
The Proposed Change will utilise the existing Mesa J Iron Ore Development rail
infrastructure.

2.2.5

Workforce
The Revised Proposal will be an extension to the existing Mesa J Iron Ore Development
and will require an increase in the operational workforce. The workforce will continue as
mixed residential / FIFO workforce, housed in existing accommodation in Pannawonica.
Some facilities in Pannawonica will be upgraded and expanded (not part of this Proposed
Change).
The construction workforce will be accommodated in a ‘dry hire’ mobile construction camp
north of the Development Envelope (not part of this Revised Proposal).

2.2.6

Timing
Construction activities are planned to commence in late 2019 once all required internal and
external approvals are granted.
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2.2.7

Exclusions
Exclusions from the scope of the Proposed Change comprise the following:
•
•

•

•

•
•

2.3

Activities and additional infrastructure at the Mesa J Iron Ore Development
approved under MS 208.
Low impact activities within the Development Envelope prior to Part IV approval of
the Proposed Change (to be subject to relevant provisions under Part V [Land
Clearing] of the EP Act), including drilling and associated activities (such as
upgrades to existing roads/tracks) for the purposes of resource evaluation,
geotechnical assessment and hydrogeological investigation.
Establishment of a construction camp to support the construction phase of the
Proposed Change (to be subject to relevant provisions under Part V [Land Clearing
and Works Approvals / Licensing] of the EP Act).
Establishment of temporary services (communications, water supply, power),
temporary concrete batch plant, site offices, access roads, laydown areas, and
borrow pits to support establishment of a construction camp (to be subject to
relevant provisions under Part V [Land Clearing and Works Approval / Licensing]
of the EP Act).
Facility upgrades in Pannawonica to support the expanded workforce.
Power network upgrades at Pannawonica, and a 9 km section of overhead power
line between the Pannawonica switchyard and the Mesa A / J tee-off (to be subject
to relevant provisions under Part V [Land Clearing and Works Approval / Licensing]
of the EP Act).

Justification and Alternatives Considered
Consistent with the EPA’s Instructions on how to prepare an Environmental Review
Document (EPA 2018b) this section outlines the justification for this Proposed Change and
summarises the alternative options considered. The intent of this section is to provide an
overview of the options that have been considered by the Proponent to minimise the
potential environmental impacts resulting from this Proposed Change.

2.3.1

Justification for the Proposed Change
Rio Tinto operates the world’s largest integrated portfolio of iron ore assets for the supply
of iron ore to meet global demand, of which the Mesa J Iron Ore Development is an
important contributor to Rio Tinto’s CID product. The CID is a unique iron ore product
stream in Rio Tinto’s portfolio as its technical properties form an important component of
steel producing customers’ blast furnace feedstock.
The Robe Valley CID product maintains a firm position in the market as a specific and
competitive product which maintains ongoing demand. The Robe Valley currently
produces around 35 Mt/a of CID ore from the combined Mesa J and Mesa A / Warramboo
operations.
The Proposed Change is the only option suitable for development within the timeframe
required to maintain both the type of iron ore product and efficient utilisation of the existing
Mesa J Iron Ore Development infrastructure.
The Proposed Change will provide replacement tonnages for the Mesa J Iron Ore
Development as it nears the end of its productive mine life and sustain the life of the existing
Mesa J Iron Ore Development facilities for approximately 17 years. The Proposed Change
is critical to continue the Proponent’s business activities in the region.
The Proposed Change will result in economic benefits for Australia and WA through:
•
•
•

Contribution to the value of mineral export.
Royalties and taxation payments.
Capital investment.
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•
•
•

Increasing direct and indirect employment opportunities in the region.
Increasing demand for goods and services supporting the regional economy.
The ongoing activities of the Proponent, and more broadly Rio Tinto, in the Pilbara
will continue to support social and economic development projects, including:
o
o

Increasing the potential education, training, employment and business options
for local people and local Aboriginal people.
Funding a range of organisations in the region, including sporting and cultural
groups.

The Proposed Change will make use of the existing Mesa J infrastructure, including
railway, ore processing facilities, power, communications and road networks. This will
reduce the extent of new infrastructure required and result in a smaller additional
disturbance footprint than would otherwise be required for a project of this scale.
2.3.2

Options assessment
This Proposed Change is located adjacent to the existing Mesa J Iron Ore Development
and wherever possible, will make use of the existing central processing facilities, support
facilities, integrated water management system, roads, rail network and other assets. This
approach has significantly reduced the physical disturbance footprint and Greenhouse Gas
emissions of the Proposed Change by optimisation of existing infrastructure and resultant
energy efficiencies.
Environmental and heritage considerations have informed and shaped the Proposed
Change options considered from mine planning and engineering designs through to water
management and are integrated in the current design.
The following provides a summary of the key environmental criteria incorporated in the
basis of the current Proposed Change design.

2.3.2.1

Evaluation of mine design
As part of the mine planning process, a number of pit designs and waste dump designs /
locations were evaluated.
The pit and waste dump configurations were designed to avoid as far as practicable, the
following:
•
•
•

•
•
•

physical disturbance to ephemeral creeklines including the Robe River and
Jimmawurrada Creek;
physical disturbance to the mesa facades;
important habitat for significant terrestrial fauna and MNES; Ghost Bat, Pilbara
Leaf-nosed Bat, Pilbara Olive Python and the Northern Quoll (including mesa
escarpments, caves, rivers and other key habitat features;
significant subterranean fauna habitat;
significant vegetation and flora communities; and
significant ethnographic and / or archaeological sites.

See the Mitigation sections under the relevant environmental factor for further detail on
avoidance strategies.
2.3.2.2

Evaluation of transport and processing options
The transport of ore from Mesa H to the existing central processing facilities at Mesa J
included consideration of locations for the haul access road. The final position and
associated escarpment cuts in the internal gully of Mesa H was located away from key
environmental and heritage receptors.
In terms of ore processing, multiple options were assessed to increase Mesa J dry
processing capacity and reduce rehandle and additional areas of ore stockpiling, which
would increase the amount of ground disturbance required. The option selected includes
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an additional secondary sizer which will be connected via conveyors to the existing Mesa
J Iron Ore Development 1500 sizer. All run of mine high grade and wet plant product will
be fed to the 1500 sizer during train loading. This set-up provides enhanced processing
capacity, and also eliminates the requirement for additional downstream stockpiling and
rehandle.
2.3.2.3

Evaluation of dewatering / water supply options
Water supply options to meet the on-site water demand included consideration of: an
extension to the current Mesa J Southern Cutback Borefield; a new borefield at Bungaroo
(located approximately 15 km upstream of the current Southern Cutback Borefield); or
sourcing water from Warramboo. Extension of the existing Southern Cutback Borefield
has been selected as the preferred water supply option from hydrogeological studies due
to its ability to satisfy ongoing site water demand and reduced requirements on other
aquifers, reduced cumulative interactions with other Projects and proximity to the
operations (requiring less infrastructure / pipework and associated ground disturbance),
and the operational water demand will remain within the current licenced limits.
Options for reducing water demand on site for the existing Mesa J Iron Ore Development
currently include surface water harvesting and storage on site in in-pit water storage
facilities (which also subsequently contribute to CID aquifer recharge), and re-use of water
abstracted for mine pit dewatering, interception of seepage from WFSFs and the Mesa J
in-pit water reservoir. This approach is proposed to be continued for Mesa H.

2.3.2.4

Evaluation of surplus water management options
Surplus water generated from mine pit dewatering will be used to supply operational water
demand for the Revised Proposal, predominantly for wet processing. On occasions, during
periods of high rainfall, surplus water volumes may exceed the local operational water
requirements and storage and therefore require management.
Options for the management of surplus water, aligned with the Department of Water’s
(DoW) water management hierarchy (outlined in the Western Australian Water in Mining
Guideline) included evaluation of the following:
•
•
•
•

transfer of surplus water to other users;
storage of surplus water in mined out pit voids for infiltration / evaporation;
reinjection of surplus water from mine pit dewatering back into an aquifer; and
discharge of surplus water from mine pit dewatering to a local ephemeral tributary
of the Robe River.

Most of the options evaluated for the management of surplus water were not considered
viable, given the relatively low volume (estimated peak of 3 GL/a during dry conditions) and
periodicity of discharge – mostly for wet season water management. For example, the
transfer of surplus water to other users was determined not viable as significant local
demand for surplus water does not currently exist, despite the activity within the local
region; prospective users were not located within reasonable distances; and the
infrastructure and volume demand required to transfer surplus water from mine pit
dewatering to other users was prohibitive. The adjacent Bungaroo aquifer currently already
supplies water to Harding Dam via an 80 km pipeline, which ultimately feeds into the Pilbara
coastal towns and ports.
The preferred strategy for the management of surplus water from mine pit dewatering is to
re-use on site to meet the existing operations water demand, predominantly for wet ore
processing. During periods where the surplus water volume exceeds operational usage
demand, surplus water will be managed via controlled discharge to Jimmawurrada Creek
and / or West Creek tributaries. This strategy is described further in Section 5.5.1.
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2.4

Local and Regional Context

2.4.1

Environmental and social context
The Revised Proposal is located in the Robe Valley within the western Pilbara region of
WA, in the Shire of Ashburton, approximately 16 km southwest of Pannawonica (Figure
1-1). The Revised Proposal is situated within the Pilbara bioregion and the Hamersley
subregion (Interim Biogeographical Regionalisation for Australia [IBRA] 2012) (Figure 2-4).
The Hamersley subregion is described as dissected bold plateaux and ranges of flat lying,
moderately folded sandstone and quartzite.
The Robe Valley is traversed by the Robe River, which is one of several major river systems
in the Pilbara and flows generally westward over approximately 250 km. The Robe River
intersects the Development Envelope and passes along the base of the northern and northwestern margins of Mesa H (Figure 2-2). For the majority of its course, the Robe River is
ephemeral with a wide, shallow floodplain. During the dry season, water is often restricted
to a series of semi-permanent and permanent pools that are maintained by sub-surface
flow.
Jimmawurrada Creek also intersects the eastern margin of the Development Envelope to
the east of Mesa J (Figure 2-2). Jimmawurrada Creek is also a wide shallow ephemeral
creek and drains from the Bungaroo catchment to the south east, forming a tributary into
the Robe River to the east of Mesa J.
The semi-permanent and permanent pools of the adjacent Robe River, together with the
associated riparian vegetation of both the Robe River and its upstream tributary:
Jimmawurrada Creek, represent important habitat features for terrestrial fauna. Vegetation
associated with riparian habitat along the Robe River in particular is of high local to subregional conservation significance as it supports groundwater dependant, Obligate
Phreatophytic Species (OPS), predominantly Melaleuca Argentea. The pools of the Robe
River also have importance for both local community and local indigenous people (the Robe
River Kuruma People) for cultural heritage significance and importance and for camping,
fishing and hunting (Figure 2-2).
The surface and groundwater systems in the Development Envelope have been modified
since the mid-1990s due to groundwater abstraction and discharge of surplus water to
Jimmawurrada Creek and a tributary of the Robe River, from below water-table mining at
the existing Mesa J Iron Ore Development.
The Robe Valley contains numerous mesa landforms, of which a large portion is comprised
of CID. The Robe Valley mesas are remnants of the ancestral Robe River, where CID has
been deposited in paleochannels. Subsequent uplift and erosion of the surrounding
landscape has exposed the CID paleochannels, which have remained as elevated areas
of the current landscape. Further erosion has segregated the paleochannel into a series
of mesa formations, which are characterised by relatively flat tops and steep sides
(escarpments), many of these escarpments contain deep gullies and/or caves. The Mesa
landforms are also used by Traditional Owners as landmarks when travelling though the
countryside.
Mesa H is an incised and partial-formed mesa located in the central region of the Robe
Valley, within the Robe River catchment, immediately to the west and downstream of
Mesa J. Mesa H is bordered on its northern and western escarpments by the ephemeral
Robe River which flows in a north westerly direction. These escarpments contain deep
gullies that represent important habitat features for terrestrial fauna, including threatened
species such as Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat, and the Pilbara Olive
Python.
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2.4.2

Development context
Existing land uses in the Development Envelope include pastoral activities (Yarraloola
Station and Yalleen Station), mineral exploration, mining activities, local tourism and
Traditional Owner activities.
Other operations and or proposals in proximity to this Revised Proposal managed by Rio
Tinto include:
•
•
•
•
•
•
•
•

Mesa J Iron Ore Development (operating) – immediately adjacent on the eastern
margin of the Proposed Change.
Mesa K Historical and Remnant Mining Operations ~ 5 km to the northeast.
Middle Robe Deepdale Historical Mining Operations ~ 10 km to the east.
CWSP (operating) ~15 km to the southeast.
Mesa A and Warramboo Operations (operating) - ~ 30 km to the northwest.
Mesa A Hub Revised Proposal, including Mesa C and C deposits (proposed).
Yalleen Pastoral Station – intersects the eastern side of the Development
Envelope.
Yarraloola Pastoral Station – intersects the western side of the Development
Envelope.

There is also one third party proposal (approved) - Buckland Hills Iron Ore Project ~ 35 km
to the southeast of Mesa H, upstream of the Bungaroo valley.
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3.

STAKEHOLDER ENGAGEMENT

3.1

Key Stakeholders
The Proponent identified the following government agencies and non-government
organisations as key stakeholders for this Revised Proposal:
•

Government agencies:
o
o
o
o
o
o

•

Traditional Owners:
o

•

Robe River Kuruma People.
Pastoral Stations:

o
o
•

Yarraloola Station; and
Yalleen Station.
Community:

o

3.2

Department of Water and Environmental Regulation (DWER);
Department of Biodiversity, Conservation and Attractions (DBCA);
Department of Mines, Industry, Regulation and Safety (DMIRS);
Department of Jobs, Tourism, Science and Innovation (DJTSI);
Department of Planning, Lands and Heritage (DPLH); and
Shire of Ashburton.

Residents of the township of Pannawonica.

Stakeholder Engagement Process
Consultation regarding the Revised Proposal commenced in 2016 and has included
discussions with a number of key stakeholders (Table 3-1).
The timing of the consultation program has enabled topics raised to be considered in the
early design phase of the Proposed Change, during determination of mitigation measures
and as part of the preparation of the public ERD.
The Proponent will continue to consult with relevant stakeholders during the environmental
approval process and implementation of the Revised Proposal.

3.3

Stakeholder Consultation
The key themes raised during the consultation period included the following:
•

Water management:
o
o

•
•

The importance of maintaining the pools of the Robe River.
Cumulative water management across the Robe Valley.
Subterranean fauna, including management of troglofauna and stygofauna via
habitat retention and presence across the Robe Valley.
Management of heritage sites, specifically avoidance of highly significant sites.

A summary of stakeholder consultation relevant to this Proposed Change is provided in
Table 3-1.
.
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Table 3-1: Summary of Stakeholder Consultation Relevant to this Proposed Change
Date

Issues / topics raised

Proponent response/outcome
EPA Services

Revised Proposal pre-referral meeting. The Proponent gave a presentation on the Proposed Change.

15 June 2016

Topics included regional setting / context, provisional survey area/development envelope, scope of the
Proposed Change (mining, ore haulage, processing and transport, supporting infrastructure, schedule,
water supply, water from mine pit dewatering, tenure and State Agreement), environmental issues (flora /
vegetation, terrestrial fauna, subterranean fauna, hydrological processes, landforms, visual amenity,
heritage, rehabilitation and decommissioning), EPBC Act MNES considerations, and identified likely key
environmental factors
Discussion items arising from the presentation included options for consolidating Mesa H, Mesa J and Mesa
K conditions into the one MS and likely approach by EPA for any s18 approvals requirements and mitigation
for significant heritage sites

Proponent to complete studies and prepare referral
documentation
DMA consultation had not meaningfully commenced by 15
June 2016 but has since been initiated.

EPA Services queried what DMA consultation had been completed.
The Proponent met with the Terrestrial Ecosystems Branch and provided an outline of the Proposed
Change. The Proponent provided a summary of troglofauna sampling and results and presented
conceptual troglofauna habitat retention areas and singleton avoidance areas for Mesa H.
1 May 2017

The EPA Services advised the Proponent to provide justification for the areas, volumes and widths selected
as MEZ in terms of suitability for troglofauna.

Justification for selection of MEZs will be provided in the
ERDs. The Proponent agrees an EPA Board site visit
would be useful and will initiate.

The EPA Board would like to do a site visit to see how the existing Mesa A MEZ is managed. Suggested
timing is after submission of the draft ERDs.
EPA Board
Mesa H ESD presentation to the EPA Board.
The Proponent provided an overview of the Proposed Change and the preliminary key environmental
factors to be considered in the ERD.
Key queries related to:
19 October
2017

•
•
•
•
•
•

Mesa Landform and how it compared to Mesa A and broader Robe Valley.
Pools of the Robe River.
Proposed troglofauna habitat and retention of a MEZ.
Discussion of the Blind Cave Eel and habitat.
Modelled groundwater drawdown in Jimmawurrada Creek and available habitat for the Blind Cave
Eel.
Greenhouse Gas Emissions – limited information in referral so considered a preliminary Key
environmental factor until further information is provided.
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The environmental factor: ‘Landforms’ was included as
‘Other environmental factors or matters’ to be addressed
in the ERD.
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Date

Issues / topics raised

Proponent response/outcome
DJTSI

Monthly DJTSI meeting.
12 May 2016

Provided a brief summary of the proposed development of the Mesa H deposit, which was at a conceptual
stage. Key points included the regional setting/context for the development and an indication of timing for
the State Agreement proposal. It was noted that the Mesa H pre-referral meeting with the EPA services
was scheduled to be held in June 2016.

21 November
2017

Monthly DJTSI Meeting.

30 January
2018

Monthly DJTSI Meeting.

Provided a brief summary of the proposed development of the Mesa H deposit and anticipated timings.

Provided a brief summary of the proposed development of the Mesa H deposit and the Tenure applications.

No further discussion currently anticipated with DJTSI on
this development until the feasibility phase of the study
and the submission of administrative letters under the Iron
Ore (Robe River) Agreement Act 1964 as required.
No further discussion currently anticipated with DJTSI on
this development until the end of the feasibility phase of
the study and the submission of administrative letters
under the Iron Ore (Robe River) Agreement Act 1964 as
required.
No specific response or action required from the
Proponent.

Monthly DJTSI Meeting.
1 May 2018

Provided a brief summary of the proposed development of the Mesa H deposit

Department supportive of approach for this project.

Key points included the proposed approach for the State Agreement proposals, and an overview of the
proposed works.
29 May 2018

Detailed presentation on the proposed development of the Mesa H deposit was provided.

No specific response or action required from the
Proponent.

30 January
2018

Monthly meeting.
upcoming.

Discussed ongoing tenure applications relating to the development - current and

No specific response or action required from the
Proponent.

29 May 2018

Monthly meeting. The Proponent provided a project overview presentation for Mesa H and discussed the
proposed approach of Mesa H and Mesa A Hub.

No specific response or action required from the
Proponent.

DBCA

24 March 2017

The Proponent provided an outline of the scope of the Proposed Change and a status update and overview
of survey results.

The Proponent agreed to provide full vegetation/species
context in the ERD (refer Section 6).

DBCA indicated that the full flora/vegetation species context should be included in ERDs - include whole of
state context, use all available data when discussing distribution (not just Rio Tinto data).

Confirmation of PEC 23: Technical flora and Vegetation
survey reports submitted to EMB for review and
confirmation if the Triodia sp. Robe River mapped in
some areas is considered associated with the PEC.
Outcomes of the review will be included in the Mesa H
Revised Proposal ERD.

DBCA suggested that confirmation should be sought soon whether the vegetation community that is
analogous to the Triodia sp. Robe River Priority Ecological Community (PEC) is the PEC or is possibly a
new PEC. Suggested reports are sent to Sandra. If the community is a PEC, then further surveys may be
required to define the community more rigorously.
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Date

Issues / topics raised

Proponent response/outcome

DBCA suggested that there may be a need to assess troglofauna habitat cumulatively between Mesa J and
H.
DBCA concurred that it is reasonable to do additional ghost bat work (as planned) given the recent listing.

Cumulative assessment of the troglofauna habitat at
Mesa H, including Mesa J context will be included in the
Mesa H Revised Proposal ERD.
Ghost bat roost context: Additional work is underway to
assess ghost bat caves and context within the Robe
Valley and to be included in the Mesa H Revised
Proposal ERD and Mesa A Hub Revised Proposal ERD.

DWER (Water)

The Proponent presented a summary of the hydrogeological drilling and monitoring program in the Robe
Valley and conceptual hydrogeological models for Mesa H.

14 February
2017

The DWER queried whether there were likely to be any Potentially Acid Forming (PAF) issues and
whether work this year will examine the connectivity between the CID and alluvium at Mesa H, and how
this may interact with the pools. Also queried current depth of water table in alluvials and CID, including
thickness of the alluvial aquifer.
The DWER noted that consideration of cumulative impact assessment for the lower Robe River will be
expected as part of the EIA.
No issues were raised regarding the proposed consultant for peer review.
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No PAF issues are anticipated based on geology and
mine planning / geochemical characterisation work
undertaken to date. Monitoring of the water quality at the
Robe River has been ongoing for over 20 years via a
consultant from UWA (Streamtech), with no discernible
impact to water quality detected from this work.
The 2017 work will examine the connectivity between the
CID and alluvium at Mesa H. However, it is not easily
possible to drill in the Robe River adjacent to Mesa H
(difficult for rig to access the area / maintain bores in
flood events and the Kuruma Marthudunera People’s
concerns about disturbance in the Robe River) so
multiple conceptualisations will be used to test the
sensitivity of connectivity at Mesa H, in conjunction with
the existing data available from the Mesa J Iron Ore
Development.
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Date

Issues / topics raised

Proponent response/outcome

The Proponent provided an outline of the Proposed Change during a site visit. Discussions were around
current understanding and conceptualisation of the hydrology and hydrogeology for all of the Robe Valley
existing operations and proposed developments.
Items raised by the DWER included:
•

•
•
•
•
11, 12 April
2017

•
•

•
•
•
•
•
•

Discussions around the detail of hydrogeological conceptualisations, gaps in knowledge, and
assumptions and how these are being addressed, including how this informs the impact
assessment and approach to managing water.
Asked what fish species are found in the Robe River.
Indication that they would like to see consideration of cumulative impacts both at the local scale
of the Revised Proposal and also on the broader catchment (Robe Valley) scale.
Queried if there was hydro drilling or monitoring information in the Robe River to support the
hydrological predictions.
Discussed the permanent and semi-permanent pools and challenges with monitoring the semipermanent pools since these can change over time, including their morphology after cyclonic
events.
Concepts of base flow and current understanding was discussed. A site was visited to show flow
in one of the small pools.
Difficulties of monitoring in the Robe River were presented due to loggers being inaccessible due
to high water levels after rainfall events and also losing loggers downstream due to significant flow
rates after rainfall. Hence some gaps in hydrological data.
Queries regarding what suite of hydro and environmental monitoring is currently undertaken and
frequency, including subterranean fauna.
Queried if any impacts noted from the existing Mesa J Iron Ore Development in terms of water
levels and water quality, including bathymetry.
Asked if there were any stygofauna impacted or restricted to Mesa H in the groundwater drawdown
cone of depression.
Discussion of predicted impacts to pools and riparian vegetation and proposed options for
mitigation where there is potential for uncertainty in the hydrological modelling.
Queried how much of the Robe River would be impacted by the discharge and for what duration.
Queried whether pit lakes would be left upon closure.

The Proponent provided an update on the Mesa H Part IV referral (associated hydro modelling and
preliminary results) including:
4 July 2017

•
•
•
•

Mesa H conceptual modelling results;
areas of predicted groundwater drawdown – Robe River (and pools) and Jimmawurrada;
cumulative drawdown predictions including Mesa J and Coastal Water Project;
environmental values;
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The queries and requests for technical information have
been addressed as far as possible in this ERD. Please
refer to Section 5.

Robe River Pools: Current environmental monitoring
program has been in place for over 20 years, including
water quality and levels and ecological features (riparian
vegetation and aquatic fauna). No discernible impacts
detected over this period, including no notable impacts
from discharge of fresh water from existing Mesa J Iron
Ore Development.
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Date

Issues / topics raised
•
•
•
•

timeframes of the EIA;
proposed approach to Cultural values and Traditional Owner consultation;
proposed hydrogeological investigations and further environmental work; and
feedback from recent site visit.

DWER asked if streamflow meters used to undertake the hydrogeological studies were the Proponent’s or
DWER’s. Also queried the current water quality in the Robe River pools and if the Proponent had
considered impacts of discharging fresh water into slightly saline downstream pools.

Proponent response/outcome
Challenges with monitoring and management of semipermanent pools - work undertaken to define current
extents and bathymetry.
The Proponent to provide an update on the EIA
component when available and include Michelle Antao.
Also provide a copy of the power point presentation.

DWER noted that semi-permanent pools can move around / change post large rainfall / cyclonic / flooding
events. Discussion of challenges with monitoring and management of these pools. DWER indicated that
they would like to present the information presented to their technical officers.
The Proponent presented a hydrogeological modelling and EIA update for Mesa H. DWER had the
following queries:
1.
2.
3.
4.
5.
6.

Has Proponent has consulted with Kuruma Marthudunera People on supplementary water mitigation
discharge?
Is the Robe River Drawdown modelling based on dry/lower water table or Median water table levels?
Timeframe for water level recovery?
Are bores drilled in the alluvial aquifer?
Will the CWSP be moved closer to Mesa H?
Is the vegetation of the same significance in Jimmawurrada Creek as in the Robe River and if not,
is the Proponent going to seek approval for impact?

15 February
2018

The Proponent provided the following responses at the
meeting:
1.

2.

3.

4.

5.
6.
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Yes, Kuruma Marthudunera People consulted in
the field on supplementary water to the Pools of the
Robe River including consultation on a trial water
supplementation program.
Drawdown was based on median pre-mining water
table levels, which used over 10 years of data,
including over dry periods to calculate.
CID groundwater recovery takes a long time - up
to 60 years for the majority of the water levels to
recover but the creeks / rivers are recharged after
a major rainfall event.
Yes, there are 6 bores drilled in the alluvials.
Additional bores would require approval and
consent of the Kuruma Marthudunera People.
No, CWSP will be moved further upstream.
Complexity of impacts - area supports other
environmental and heritage values, so will need to
be managed where feasible such as optimisation
of the discharge outlets to higher risk areas.
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Date

Issues / topics raised

Proponent response/outcome
DMIRS

Presentation given on the Revised Proposal and Mesa A Hub Proposal as part of the bi-monthly meeting
process.
Key topics included regional setting/context, scope of the Proposed Change (mining, processing and
transport, supporting infrastructure, water from mine pit dewatering), layout and provisional development
envelopes, tenure context and new tenure requirements, environmental issues (flora / vegetation,
terrestrial fauna, subterranean fauna, hydrological processes, landforms, visual amenity, heritage,
rehabilitation and decommissioning) and identified key environmental factors
Clarification sought on approvals schedule and timing for environmental documentation for review.
30 June 2016

Comment that abandonment bund placement and actual installation needed to be considered early in
mine planning and mine development to ensure they are not precluded from being installed at closure.
Clarification sought whether the diversion controls being considered will apply for operation only or will
they remain post closure, and would pooling/damming of surface flow occur.
Confirmation sought that any new tenure to be sought would be pursuant to the Iron Ore (Robe River)
Agreement Act 1964.
Clarification sought whether different or similar subterranean fauna species recorded on each mesa and
whether contextual survey work for subterranean fauna and other fauna had been undertaken on
remaining mesas.

Mesa H – referral scheduled for April 2017.
Acknowledged and closure plans would reflect current
requirements.
Further modelling and consideration being undertaken
for closure requirements, but the current design is
intended for the diversion structures to allow for surface
flows coming off the hills to be diverted into existing
drainage into Robe River. Low risk of pools being
created, and structures not designed for damming flows.
New tenure would be obtained pursuant to the Iron Ore
(Robe River) Agreement Act 1964 for those new facilities
as per the presentation.
Some contextual survey work for subterranean fauna has
been undertaken on other mesas in the Robe Valley.
Contextual fauna survey has also been undertaken for
Mesa H. Fauna and subterranean fauna data recorded
in the Robe Valley will be used for contextualisation for
each proposal.

Overview of the Mesa J Hub Closure plan that is in preparation.
24 January
2017

DMIRS commended the fact the business was incorporating abandonment bund design and
consideration during the study. DMIRS agreed that the Plan can contain some knowledge gaps as long
as there is a process to close-out the gaps before the final Closure Plan for the site is submitted.

The Closure Plan will be submitted with the ERD.

Robe River Kuruma People
4 April 2016

The Proponent provided a high level outline of the Proposed Change and a summary of results from pool
monitoring.
Queries raised by Kuruma Marthudunera People on the impact of CWSP on water levels in the Robe
River and in respect to tree health. Request for more information on abstraction from CWSP and water
levels in the region.

Robe River Pools and Tree Health
•

•

•
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It was highlighted by Rio Tinto (RTIO) that rainfall
has been low for the last couple of years and the
reduction in water levels are impacted by this
Further monitoring of the Robe Pools water
levels will now occur due to installation of water
loggers at a number of locations along the Robe
Rio Tinto highlighted that the Bungaroo Aquifer
report would be provided when completed in
May.
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Date

Issues / topics raised

Proponent response/outcome
Mesa H
•

•
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Rio Tinto will continue to provide updates on
study progress, including details of the Proposed
Changes, hydrogeological outputs and Visual
Impact Assessment (VIA) input.
Heritage surveys and support will continue to be
requested through the normal channels.
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Date

Issues / topics raised
Overview of Mesa H development and key heritage issues.
Mesa escarpment/facades. Retention of mesa facades along Robe River key requirement for Kuruma
Marthudunera People. Preference for facades to be 50 m width rather than 30 m. Preference to retain
facades along central watercourse.
Jirtiwi Thalu (ethnographic) site within SE pit. Site is ~500 m from edge of pit. Significance of site and
possible options discussed, including retention in-situ, trying to move the boulder associated with the site.
Kuruma Marthudunera People: Very strong preference to retain in-situ but recognize location in SE pit
creates challenges.
Robe River and pools. Kuruma Marthudunera People: very strong preference for no impact to pools. Pools
are used daily by Kuruma Marthudunera People when staying at 'the block'. Pools have cultural and
ethnographic significance. Access along the Robe should be retained during mining as used by Kuruma
Marthudunera People, locals and tourists. Recognized that during daily blasting access would potentially
need to be restricted. Queried location of new gate on track between Mesa H and J as will restrict vehicle
access to last 500 m of watercourse running parallel to track.
Watercourses. Kuruma Marthudunera People: Strong preference to minimise impacts to watercourses.
Visual impact. Kuruma Marthudunera People: advised proposed locations for VIA reasonable.

25-26 May
2016

Proponent response/outcome
Mesa facades along Robe River will be retained. 50 m
wide façade proposed.
Central watercourse: will assess impacts to resource and
discuss options further with Kuruma Marthudunera
People.
Jirtiwi Thalu (ethnographic) site within SE pit.
In
recognition of the sites significant the site has been
excluded from the mine pit. Further assessment of site
retained with sufficient buffer to protect from blasting
flyrock and vibration, and retain access. Geotech
assessment of ability to relocate boulder without damage
to be undertaken. (Completed 2017).
Robe River and pools. Hydrogeological investigations
being undertaken to understand potential impacts of
dewatering on pools. Will inform Kuruma Marthudunera
People of the results of the hydrogeological studies when
complete. Will investigate blasting buffer zones and how
access along Robe can be managed. Gate location is to
prevent public access onto Mesa H tracks that lead into
Mesa J pits, and increase stand-off from the pits /
operational areas at end of track. Will confirm requirement
for location with mine ops.
The watercourse associated with largest catchment
upstream of Mesa H pit is already intersected by Pit 11 at
Mesa J. The central watercourse through Mesa H drains
only a small catchment. Rio Tinto will undertake drilling in
2016 to confirm extent of ore beneath central watercourse
and discuss options further with Kuruma Marthudunera
People. Several gullies/minor watercourses on margins
of Mesa intersect substantial ore. Rio Tinto will further
investigate resource in these areas and discuss options
further with Kuruma Marthudunera People.
Will undertake visual impact work and take photographs
at locations as discussed with the Kuruma Marthadunera
People and discuss results with the Kuruma
Marthudunera People (Completed 2017).
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Date

23 August
2016

Issues / topics raised
Continuing feedback from both groups about Jirtiwi Thalu as a follow up to May 25- 26 consult.
The importance of Jirtiwi Thalu to the Kuruma Marthudunera People was highlighted, and concerns if the
place was impacted.
Water management
•
•
•
•

Concern expressed around pools drying up in the Robe, and requested details of pumping rates
from CWSP and sites.
Concerns expressed about the lack of rainfall, and discussed what would occur if there was no big
rainfall event to manage water levels in the CWSP aquifer.
Kuruma Marthudunera People keen to see data from water level loggers in the Robe.
Kuruma Marthudunera People requested water report information to be provided in a user friendly
format.

Proponent response/outcome
The importance of Jirtiwi Thalu to the Kuruma
Marthudunera People was acknowledged by RTIO, and
the Heritage Sub-committee were advised that there
would be further discussions to ensure protection of this
significant site.
Water management
•

•

LOM Studies
5-6 October
2016

•
•

Kuruma Marthudunera People agreed that a blanket S18 of the Mesa B/C/H rockshelters was the
logical pathway forward.
Kuruma Marthudunera People re- raised concerns over options for management of Jirtiwi Thalu.

•

Bungaroo aquifer report had been provided in
May, however it is recognised that there needs
to be an improved format for clearly reporting
relevant data.
Groundwater Operating Strategy (GWOS) sets
strategies for maintaining and running the
borefield, with the final level of control being
closure of the borefield. Hydros to present
updates at future Kuruma Marthudunera People
Local
Implementation
Committee
(LIC)
meetings.
15 loggers have been installed and data will be
reported in future LIC meetings.

LOM Studies
•

•

Kuruma Marthudunera People requested Rio Tinto at meeting to raise concerns relating to water in the
Robe Valley, with specific focus on CWSP impacts.

19 December
2016

The initial concern raised was the lack of water in the rock hole adjacent to Old Yallen. This was seen as
an indicator for general water levels in the Robe Valley and started a range of discussions about water
levels, tree health, abstraction from CWSP, trigger level reporting, 6 mile well levels dropping. The key
concern is about the long-term management of ecosystem health in the Robe Valley. The roles of Rio Tinto
and DWER were discussed, highlighting that Rio Tinto operates and monitors the borefield on behalf of
DWER, but required volumes and biological/groundwater response is governed by the GWOS in
conjunction with DWER.
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Heritage to work with Kuruma Marthudunera
Aboriginal Corporation (KMAC) heritage to
confirm outcomes required from S16/S18 project
on the rockshelters.
Rio Tinto running mine planning options which
remove Jirtiwi Thalu from the mine plan /
footprint.

The Proponent discussed water drawdown from CWSP,
rainfall conditions over recent years and how a
combination of factors affect water levels and also
provided a conceptual view of Old Yalleen and how water
levels change over rainfall scenarios.
The Proponent recognised that communication of water
monitoring needs to be consistent and clear and will
review how ground and surface water information is
presented in LIC meetings etc.
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Date

Issues / topics raised
The Proponent provided an update on LOM planning and provided an overview of mine design to minimise
heritage impacts. The Proponent also provided an update on the progress of environmental approvals.

4 April 2017

Kuruma Marthudunera People expressed concerned about access to pools near the Yarramarda Law
ground and around the North and West of Mesa H and also about access to "the Block" during Mesa H
construction.
Kuruma Marthudunera People requested time to further discuss the Mesa H waste dump design and visual
impact from the law ground.

Proponent response/outcome

Further consultation to be planned to provide detail of the
construction plans, and any potential impacts on access
to the pools or The Block.
Consultation on the waste dump design to be conducted
during upcoming ethnographic surveys in the area.

The Proponent discussed the following topics:
Northern waste dump options - the Proponent preferred option is to north of mesa to reduce visual impact
but closer to Yarramarda law ground. Alternative dump on top of mesa has increased visual impact. The
Proponent showed photomontages of both options from viewing points of law ground, the block and from
road near rail underpass to N of Mesa H.
Management of Yarramarda law ground during construction - proximity of construction camp, and existing
road to Mesa H/J that will be used for construction access passing through the law ground. Kuruma
Marthudunera People concern over unauthorised access on foot or by vehicle.
Quarry site MJ04-09 and drainage diversion - discussed diversion dimensions and location in proximity to
site, the Proponent showed 3D visualisation. The Proponent advised that diversions would function during
operations but would not be maintained post-closure, at some point large events likely to breach diversion
and drainage would report to pit.

15-16 May
2017

Jirtiwi Thalu and blast testing - discussed the proposed stand-offs to pit crest (~80 m) and abandonment
bund (~50 m). Discussed proposed blast testing later in 2017 and requirement to glue monitors to
outcropping rock at ground level (not the boulders) within the site boundary. Queried if the group of boulders
to east of main boulder at site is of same significance. Noted that the rocks are highly fractured and
exfoliating naturally. Access to site during operations would be restricted.
The Kuruma Marthudunera People raised the following:
Northern waste dumps - Kuruma Marthudunera People advised preference was the Proponent’s preferred
option.
Management of Yarramarda law ground during construction – the Proponent to consult further on specific
details with the Kuruma Marthudunera People. Fence along road with heritage site signage was discussed
as possible approach.

Northern waste dumps – the Proponent will proceed with
preferred option.
Management of Yarramarda law ground during
construction - Proponent to consult further on specific
details with the Kuruma Marthudunera People.
Quarry site MJ04-09 and drainage diversions - Proponent
will proceed with proposed diversion.
Jirtiwi Thalu and blast testing – Proponent will arrange for
Kuruma Marthudunera People to be present during
placement of monitors and blasting if possible and will
arrange for geotechnical assessment of second group of
boulders to inform blast management. Proponent to
check on practicality of Kuruma Marthudunera People
escort to site during operations.

Quarry site MJ04-09 and drainage diversion - Kuruma Marthudunera People OK with proposed diversions.
Jirtiwi Thalu and blast testing - Kuruma Marthudunera People OK with gluing monitors to outcropping rock
(not the boulders). Kuruma Marthudunera People to be present during placement of monitors, and if
possible during blast testing. Second group of boulders is part of site and requires blast management to
same standard. Kuruma Marthudunera People queried if the site could be visited during operations with
an escort.
Mesa H Proposal (Revision to the Mesa J Iron Ore Development)
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Date

Issues / topics raised

The Proponent provided an overview of the Mesa H development including:
•
•
•
•
•
•
•

Predicted effects on water levels in Robe River and Jimmawurrada Creek alluvial aquifers, due to
Mesa J/H dewatering and water supply from Southern Cutback borefield.
Predicted environmental impacts of above.
Management and Monitoring of Robe Pools, especially areas of cultural significance (named pools
such as Yeera Bluff, Duck Pool).
Cultural values of Robe River and Jimmawurrada Creek, discussed in detail during an on-site
consultation to understand physical and biological related heritage values for the EIA.
Part IV process and when ERD will be provided for comment.
Upgrade to Robe River crossing for construction traffic (widening, installation of culverts).
Robe River discharge trial to assess aquifer response, to inform precautionary mitigation strategy.

The predicted minor changes to Robe River water levels, and position of no significant environmental
impact, was generally accepted by the Kuruma Marthudunera People. Kuruma Marthudunera People
reinforced the cultural importance of the Robe River, and that significant impacts would not be acceptable.
15-17 August
2017

The significant drawdown and potential environmental impacts to riparian vegetation in Jimmawurrada
Creek (e.g. potential for tree death), was of concern to the Kuruma Marthudunera People. The Proponent
advised the Mesa J/H operation will continue to only abstract as much water as needed to meet operational
requirements, thereby limiting environmental impacts.
Kuruma Marthudunera People wish to be involved in proposed monitoring and requested an annual review
on-country of monitoring results, with opportunity to assess what is happening on-ground at key sites.
Kuruma Marthudunera People were concerned about access restrictions to Robe River and pools during
blasting however were understanding of the requirement to ensure people’s safety. Communication
between the Proponent and Kuruma Marthudunera People / community will be important.
Access road crossing Robe River upgrade: Discussed potential requirement to widen the road slightly
within areas that had previously been disturbed but now had regrowth, including installation of culverts.
Acknowledged a Section 18 application would be required and a specific survey to be set up from later in
2018. No major concerns raised by the Kuruma Marthudunera People except that during flow events some
of the other channels also flowed so may want to look at culverts there also.
Kuruma Marthudunera People suggested would be helpful if they could meet the engineers working on the
Mesa H development. The Proponent advised this was being discussed internally, so good opportunity to
progress later in 2018.

Proponent response/outcome
Monitoring: the Proponent will investigate increased
Kuruma Marthudunera People involvement in
environmental activities and identify opportunities and
communicate these back to KMAC. RVS study will
actively make this happen over next 18 months for
baseline monitoring on Robe River (pool water levels,
riparian vegetation transects, aquatic fauna monitoring).
The Proponent also subsequently indicated should be
able to facilitate for key operational phase monitoring,
including next round of pool monitoring for Mesa J.
Construction access/safety: the Proponent advised
Kuruma Marthudunera People will continue to have
access along access road and to Robe River. Kuruma
Marthudunera People / the Proponent will need to
communicate to discuss safety and so the Proponent
knows when Kuruma Marthudunera People are likely to
be there. At Block intersection with access road, Rio
Tinto will look at convex mirror to improve visibility/safety.
Also, will install gate and fence for ~30-50 m either side
of intersection to stop people driving round if Kuruma
Marthudunera People confirm that is preferred.
Blast exclusion on Robe River: the Proponent to report
back to the Kuruma Marthudunera People in Q1 2018
with more detail - based on FS schedules, work out
duration of blast exclusion extending over Robe River,
and confirm blasting frequency/expected time.
Construction personnel inductions and protection of
sites/Robe River: the Proponent / Kuruma Marthudunera
People to discuss what the Kuruma Marthudunera
People prefer in terms of fencing / signage at key sites,
and whether to specifically mention in inductions.
Inductions will need to emphasise importance and
respect for Robe River - must be kept tidy.
Access road crossing Robe River upgrade: the
Proponent to progress Section 18 application.
Study/engineering team meet with Kuruma
Marthudunera People: the Proponent to liaise with the
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Date

Issues / topics raised

Proponent response/outcome
Kuruma Marthudunera People on a suitable date later in
2018.

17 October
2017

An update of the mine design was provided describing how the Proposed Change has been designed to
avoid direct impacts to rock shelters, protect Jirtiwi Thalu, protect quarry and limit northern dump height to
reduce visual impact. The Proponent stated that Section 16 and Section 18 applications will still be required
for the majority of rock shelters for indirect impacts. The Proponent advised options are being assessed
for water management at Mesa H and future consultation will be undertaken to provide update on
Environmental Review submission, update on hydrogeological modelling, development of 3D water
visualisations, schedule on-site visit with study leadership and the Kuruma Marthudunera People and
discuss block access restrictions and blast restrictions.

Feedback to be provided regarding options and limitations
for retaining caves and geotechnical stability of caves.

Kuruma Marthudunera People queried how many heritage sites will potentially be impacted at Mesa H.
The Proponent met with Kuruma Marthudunera Limited for the Annual Review and discussion of the
operation.
6 December
2017

9 May 2018

Kuruma Marthudunera People commented around keeping communication open about the interaction with
Bungaroo Aquifer and would like to know about specific sites and areas and how they will be impacted by
development. Kuruma Marthudunera People also asked specifically for a presentation regarding how the
Proponent is protecting cultural heritage.
Proponent discussed with the Robe River Kuruma Heritage Advisory Committee (HAC) 14 heritage sites
(rockshelters) that may be indirectly impacted by the development of the Mesa H mine. The HAC agreed
that these sites should be included in a s16 submission.
Proponent discussed with the Robe River Kuruma Heritage Advisory Committee (HAC) 24 heritage sites
(rockshelters) that may be indirectly impacted by the development of the Mesa H mine.

19 July 2018

The HAC agreed that 7 of these sites should be included in a s16 submission and that 16 of these sites
are proposed to be included in a s18 submission.
The outcome for 1 site was not decided on, and the HAC requested the Proponent to investigate if this
site was able to be avoided
Proponent discussed with the Robe River Kuruma Heritage Advisory Committee (HAC) 14 heritage sites
(rockshelters) that may be indirectly impacted by the development of the Mesa H mine.

16 August
2018

The HAC agreed that 4 of these sites should be included in a s16 submission and that 9 of these sites
should be included in a s18 submission. The outcome for 4 sites was not decided on and was postponed
for further discussion at a future meeting.
The Proponent confirmed that the 1 site queried by the HAC in the July 2018 meeting was able to be
retained in-situ but would need additional blast management to do so.
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The Proponent will provide copies of Land Access
Protocol, and the Cultural Heritage Management Plan
(CHMP) to KMAC. This can also be delivered or
presented at a KMAC Heritage Advisory Committee
meeting.
Any additional comments given by the HAC were
recorded and will be incorporated within the s16
submission
Any additional comments given by the HAC were
recorded and will be incorporated within the s16 and s18
submission.
The Proponent will investigate the HAC’s request
regarding avoiding a site
Any additional comments given by the HAC were
recorded and will be incorporated within the s16 and s18
submission.
The Proponent confirmed that the 1 site queried by the
HAC in the July 2018 meeting was able to be retained insitu but would need additional blast management to do
so.
Discussion of 4 sites was postponed until next meeting
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Date

21 September
2018

4 December
2018

Issues / topics raised

Proponent response/outcome

Proponent discussed with the Robe River Kuruma Heritage Advisory Committee (HAC) 19 heritage sites
that may be directly or indirectly impacted by the development of the Mesa H mine.
The HAC agreed that 11 of these sites should be included in a s16 submission and that 8 of these sites
should be included in a s18 submission.
Proponent discussed with the Robe River Kuruma Heritage Advisory Committee (HAC) 19 heritage sites
that may be directly or indirectly impacted by the development of the Mesa H mine.
The HAC agreed that 2 of these sites should be included in a s16 submission and that 17 of these sites
should be included in a s18 submission. Due to time constraints 5 additional sites originally on the
agenda were not discussed, and will be discussed at a future meeting

Any additional comments given by the HAC were
recorded and will be incorporated within the s16 and s18
submission.

Any additional comments given by the HAC were
recorded and will be incorporated within the s16 and s18
submission.

KMAC
The Proponent provided an overview of the Mesa H development and discussed the following:
•
•
•
•
•

26 July 2017

•

Predicted effects on water levels in Robe River and Jimmawurrada Creek alluvial aquifers, due to
Mesa J/H dewatering and water supply from Southern Cutback borefield.
Predicted environmental impacts of above.
Management and Monitoring of Robe Pools, especially areas of cultural significance (named pools
such as Yeera Bluff, Duck Pool).
Part IV process and when ERD will be provided to them for comment.
Status of CWSP aquifer (Q1) and draft of proposed quarterly report to KMAC, seeking feedback
on report format.
Proposed 3D visualisation of Robe Valley hydrogeology, possible Kuruma Marthudunera People
involvement in voice overs.

The Proponent will present predicted effects on water
levels or environmental impacts to a broader suite of
elders and also follow up with KMAC on possible Kuruma
Marthudunera People involvement in voiceovers for 3D
visualisation.

KMAC to provide comment on draft CWSP report and if OK to get reviewed by external consultant. After
discussion the Proponent agreed OK to be reviewed to improve clarity/communication of message to nontechnical persons. Kuruma Marthudunera People queried a single point of contact for advice on
environmental monitoring status (water levels etc.) in Robe Valley, was advised Environmental
Superintendent.
15 December
2017

The Proponent presented a 3-dimensional hydrogeological visualisation program for areas in the Robe
Valley.

KMAC appreciative of the program and requested the iOS
and Android links.

DotEE
The Proponent provided an overview of the Mesa H development and discussed the following:
18 October
2018

•
•
•

Proposed timeframes
Latest preliminary information on broader Pilbara Leaf-nosed Bat range extents
Status and direction of eDNA research being undertaken around Blind Cave Eel recorded in the
vicinity of Mesa H.
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The Proponent will provide any additional information to
DotEE as part of the assessment process currently
underway either directly or via the EPA.
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Date

Issues / topics raised

Proponent response/outcome

The Proponent will be happy to provide any additional information to DotEE as part of the assessment
process currently underway either directly or via the EPA. The Proponent highlighted that for the Blind
Cave Eel, in-situ habitat for this species (i.e. gravels of the alluvium) will be retained and that habitat
connectivity via connected groundwater between the river systems including along the Robe River will
also be maintained. The species is persisting despite approximately 30 years of the current operations at
Mesa J, providing confidence that it is also likely to persist during future operations.
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Part 2 – Environmental Review
4.

ENVIRONMENTAL PRINCIPLES AND FACTORS

4.1

EP Act Principles
The Proponent acknowledges the environmental protection principles of EIA listed in
section 4A of the EP Act and presented in the EPA’s Statement of Environmental
Principles, Factors and Objectives (EPA 2018c). Table 4-1 describes how the Proponent
has considered the EP Act principles for this Proposed Change.

4.2

Environmental Factors
The preliminary key environmental factors identified for the Proposed Change (as outlined
in the ESD) are:
•
•
•
•
•
•

Flora and Vegetation;
Terrestrial Fauna;
Subterranean Fauna;
Inland Waters (formerly Hydrological Processes and Inland Waters Environmental
Quality);
Social Surroundings; and
Air Quality.

The ESD also identified Landforms as an ‘Other factor’. This other factor has been
addressed in detail to ensure that all relevant information is provided to address the
requirement of the recently updated EPA Landforms factor guidance which includes mesas
as a key issue for impact assessment.
For ease of presenting the environmental factors in a logical sequence, the Inland Waters
factor is presented first, which sets the scene and key management approaches for the
remainder of the environmental factors. The Landforms chapter also provides key
information but as an 'other factor' it is presented at the end of the ERD.
The following sections provide information specific to these key environmental factors, as
required by the ESD and consistent with the EPA’s Instructions on how to prepare an
Environmental Review Document (EPA 2018b), including:
•
•
•
•
•
•
•

a statement of the EPA objective for the environmental factors, as defined in the
EPA’s Statement of Environmental Principles, Factors and Objectives (2018c);
a description of the relevant policy and guidance for the environmental factors, as
defined in the EPA’s Framework for Environmental Consideration in EIA (2016b);
a summary of the existing environmental values for the environmental factors;
a summary of the potential direct, indirect and cumulative impacts on the
environmental values for the environmental factors;
an assessment of the significance of potential direct, indirect and cumulative
impacts on the environmental values for the environmental factors;
a summary of the proposed mitigation strategies for each of the environmental
factors; and
a description of the predicted outcome against the EPA objective for the
environmental factors.
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4.3

Environmental Management
The Mesa J Iron Ore Development is managed via the following management plans:
•
•
•

Mesa J Hub Environmental Management Plan (EMP);
Mesa J Hub Cultural and Heritage Management Plan1; and
Mesa J Hub Closure Plan.

Both management plans have been updated for this Revised Proposal (Appendix 6) and
the Closure Plan has also been revised (Appendix 7).
The Mesa J Hub EMP (2012) meets the requirements of the conditions of MS 208 for the
Mesa J Iron Ore Development to prepare and implement plans to manage drainage,
dewatering and surface water discharge, and their potential impacts on the water levels,
water quality, permanent Pools and, riparian vegetation of the Robe River – Jimmawurrada
Creek environment. The EMP has been updated to include Mesa H and to address
conservation significant flora and vegetation, conservation significant terrestrial fauna
(including MNES) and subterranean fauna.
The Mesa J Hub Cultural and Heritage Management Plan has been prepared in
consultation with the Robe River Kuruma People and has been updated to include Mesa H.
The Mesa J Hub Closure Plan (Rio Tinto 2018a) is an integrated closure plan
encompassing the existing Mesa J and Mesa K operations, together with the inclusion of
the Proposed Change - Mesa H, in order to optimise closure outcomes. The plan is an
update to and will supersede previous closure plans for the existing Mesa J and K
operations, once approved. The Closure Plan includes the mine developments and
associated infrastructure contained within the Development Envelope (Mesa J and H) and
within Mesa K’s Development Envelope.

1

The Cultural and Heritage Management Plan contains information sensitive to the Robe River Kuruma People
and cannot be publicly released.
Mesa H Proposal (Revision to the Mesa J Iron Ore Development)

43

Table 4-1: Environmental protection principles of the EP Act
Principle
The precautionary principle
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.

b)

an assessment of the riskweighted consequences of
various options.

Consideration
The Proponent has undertaken comprehensive baseline studies, investigations and
modelling to obtain a thorough scientific understanding in order to assess potential
threats of serious or irreversible damage to the surrounding environment.
A precautionary approach has been taken when threats to the surrounding
environment are uncertain.
Where potential threats of serious or irreversible damage to the surrounding
environment were identified, management strategies have been, and will continue
to be, implemented to avoid or minimise those potential threats wherever possible.
Examples of application of the precautionary principle to avoid, where practicable,
serious or irreversible damage to the environment include the following:
•

The waste dumps have been redesigned to avoid and minimise risks to sites of
high environmental and ethnographic and / or archaeological significance to the
Robe River Kuruma People.

•

The Proponent has defined a MEZ, wider than the minimum geotechnical
required width to avoid and minimise risk of disturbance to the mesa
escarpment, which has environmental, heritage and social values.

Key measures to avoid, where practicable, serious or irreversible damage to the
environment are included in the application of the ‘Avoid’ part of the Mitigation
Hierarchy in the Mitigation section under each key environmental factor.
The principle of intergenerational
equity
The present generation should
ensure that the health, diversity
and productivity of the environment
is maintained and enhanced for the
benefit of future generations.

The Proponents Health, Safety, Environment, Communities and Quality (HSECQ)
Policy incorporates the principle of sustainable development (to ensure that the
health, diversity and productivity of the environment is maintained or enhanced for
the benefit of future generations) and includes the following commitments:
•

Prioritising research and implementation programs through technology to
reduce impacts to land, enhancing our contribution to biodiversity and improving
our efficiency in water and energy use.

•

Identifying climate change improvement solutions through dedicated
optimisation work programs.

•

Contributing to the health and well-being of local communities.

The Proponent recognises the value of adaptive management mechanisms
(through condition EMPs) to maintain ecological processes. In addition, the
Proponent will implement mine closure and rehabilitation measures to ensure that
the post-mine environment is ecologically sustainable. Further, the Proponent
considers several residual impacts to be significant and warrant the application of
offsets.
The Proponent therefore considers that the health, diversity and productivity of the
environment can be maintained and enhanced for the benefit of future generations.
The Proposed Change 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 Proposed Change
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 Revised Proposal incorporates progressive rehabilitation of disturbed areas
through the Mesa J Hub 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

The Proponent has undertaken comprehensive baseline studies to understand and
assess potential threats to biological diversity and ecological integrity.
Management strategies have been, and will continue to be, implemented to avoid or
minimise threats to biological diversity and ecological integrity wherever possible.
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Principle
Conservation of biological diversity
and ecological integrity should be a
fundamental consideration.

Principles relating to improved
valuation, pricing and incentive
mechanisms
1)

Environmental factors should
be included in the valuation of
assets and services.

2)

The polluter pays principles –
those who generate pollution
and waste should bear the cost
of containment, avoidance and
abatement.

3)

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.

4)

Environmental goals, having
been established, should be
pursued in the most costeffective 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.

Consideration
Examples of management strategies proposed for the conservation of biological
diversity and ecological integrity include the following:
•

Dewatering will be managed so that there is no irreversible impact to
groundwater dependant vegetation.

•

Discharge of excess water from mine pit dewatering will be managed so that
there is no irreversible impact to the health of riparian vegetation of the
Jimmawurrada and Robe River.

The Proponent has, and will continue to, evaluate (and implement wherever
possible) opportunities to reduce impact to land, reduce waste and improve
efficiencies in water and energy use during the implementation, operation and
closure of Mesa H in accordance with the Proponents HSECQ Policy.
The Proponent has, and will continue to operate under an operating licence, issued
under Part V of the EP Act, that will ensure that pollution (when or if generated) is
paid for in line with current legislation.

All reasonable and practicable measures have been and will continue to be
undertaken by the Proponent to minimise the generation of waste at its Pilbara
operations.
The Proponent also has, and will continue to operate under an operating licence,
issued under Part V of the EP Act, that will manage wastes.
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5.

INLAND WATERS
The EPA completed a review of its Guidelines and Procedures Framework in June 2018.
As part of the review, the EPA amalgamated the former objectives of Hydrological
Processes and Inland Waters Environmental Quality. This section addresses the
requirements of the ESD for Hydrological Processes and Inland Waters Environmental
Quality.

5.1

EPA Objective
The EPA applies the following objectives from the Statement of Environmental Principles,
Factors and Objectives (2018c) in its assessment of proposals that may affect Inland
Waters:
•

5.2

To maintain the hydrological regimes and quality of groundwater and surface water
so that environmental values are protected.

Policy and Guidance
The following State and Commonwealth policy and guidance have been considered in the
assessment of Inland Waters with respect the above EPA objectives:

5.2.1

EPA Policy and Guidance
•
•
•
•
•
•

5.2.2

EPA (2018c) Statement of Environmental Principles, Factors and Objectives;
EPA (2018d) Environmental Factor Guideline: Inland Waters;
EPA (2018b) Instructions on how to prepare an Environmental Review Document;
EPA (2016c) Instructions on how to prepare Environmental Protection Act 1986
Part IV Environmental Management Plans;
EPA (1998a) Inland Waters of the Pilbara Western Australia (Part 1); and
EPA (1989b) Inland Waters of the Pilbara Western Australia (Part 2).

Other Policy and Guidance
The following policies relevant to the protection of hydrological processes and inland waters
environmental quality have also been considered:
•

•
•

•
•
•
•
•
•
•

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;
Water and Rivers Commission (2000) Statewide Policy No 5: Environmental water
provisions policy for Western Australia;
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;
Government of Western Australia (2008) Water Quality Protection Guidelines
No. 1 to 11 and Water Quality Protection Note 22;
Government of Western Australia (2009) Report No 34 Pilbara Water in Mining
Guideline;
DoW (2013a) Report No 12 Western Australian Water in Mining Guideline;
DoW (2013b) Strategic policy 2.09: Use of mine dewatering surplus;
Government of Western Australia (2011) WA Environmental Offsets Policy;
Government of Western Australia (2014b) WA Environmental Offsets Guidelines;
and
DMP and EPA (2015) Guidelines for Preparing Mine Closure Plans.
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5.3

Environmental Scoping Document
Table 5-1 summarises where the requirements of the ESD are addressed in this section.
Table 5-1: Requirements of the ESD for Inland Waters
Task
Number

Requirement of ESD

Section number

42

Characterise the baseline hydrology and hydrogeological
regimes and water quality, both in a local and regional context,
including but not limited to, water levels, water chemistry,
stream flows, flood patterns, and water quantity and quality.

Section 5.4

43

Provide a detailed description of the design and location of the
Proposal with the potential to impact surface water or
groundwater. A figure should be provided in the ERD which
depicts the predicted location of the wetting front (under natural
no-flow conditions).

Section 5.5 and
5.6 and Figure
5-26

44

Provide a conceptual model of the surface and groundwater
systems including the extent of connectivity between surface
and groundwater systems and demonstrate that there will be no
migration of seepage from infrastructure towards the Bungaroo
Creek P1 Water Reserve.

Section 5.4.5, 5.5
and 5.6

45

Provide a conceptual mine water balance over the life of the
Proposal to discuss the capacity to reuse surplus mine dewater.

Section 5.5.1

46

Provide a geochemical risk characterisation of the waste
material to be backfilled in pit which may be exposed to
groundwater.

Section 5.5 and
5.6

47

Discuss the potential environmental impacts and benefits of
identified surplus water management options (i.e. discharge of
excess mine dewater, reuse on site, local water supply, aquifer
recharge etc.) and discuss the most appropriate water
management strategy for the Proposal.

Section 5.5.1.3

Analyse, discuss and assess surface water and groundwater
impacts, including alternatives options to water management
and the feasibility of each option:
•
48

•
•

•

49

changes in groundwater levels and changes to surface
water flows associated with the Proposal
•the nature, extent, and duration of impacts
cumulative impacts with other projects and referred
proposals in the Robe Valley, for which relevant
information is publicly available
impacts on the environmental values of significant
receptors including but not limited to the Robe River
catchment.

Demonstrate application of the mitigation hierarchy to avoid and
minimise impacts to Hydrological Processes and Inland Waters
Environmental Quality.
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Task
Number

Requirement of ESD

Section number

50

Prepare a Mine Closure Plan consistent with DMP and EPA
Guidelines for Preparing Mine Closure Plans (2015) which
addresses the development of completion criteria to maintain of
the hydrological regimes and the quality of groundwater and
surface water so that environmental values are maintained post
closure. Specify whether the BWT pits will be backfilled to a level
to prevent post-closure exposure of the groundwater table and
the formation of permanent pit lakes.

Appendix 7

51

Demonstrate and document in the ERD how the EPA's objective
for this factor can be met.

Section 5.6, 5.9
and 5.10

5.4

Receiving Environment

5.4.1

Summary
The Revised Proposal is located in the Robe River subcatchment, downstream of the
confluence of the Robe River and Jimmawurrada Creek (Figure 5-1), both of which are
ephemeral creeks carrying a significant underflow in their alluvial beds. The Robe River in
the north of the Development Envelope is the dominant drainage feature. The sub-surface
flow in the alluvials maintains permanent pools in the Robe River channel.
Groundwater flow in the vicinity occurs from the southeast to northwest along the
Jimmawurrada catchment and occurs predominantly within four key aquifers: Wittenoom
Aquifer (Basement); CID aquifer; the Jimmawurrada Creek Alluvial Aquifer and the Robe
River Alluvial Aquifer (Section 5.4.5.1).
The key water-related values in the Proposed Change Area are the ecological, social and
cultural values associated with Robe River and Jimmawurrada Creek, and the value of the
aquifers as a water supply.
The EPA’s assessment of the Mesa J Iron Ore Development (EPA 1991) discussed the
values of the Robe River-Jimmawurrada Creek environment, including its permanent pools
and riverine vegetation. The resultant conditions of MS 208 relate to the protection of the
Robe River-Jimmawurrada Creek system. The permanent pool at Yeera Bluff is the only
permanent pool along the Robe River in the vicinity of the Proposed Change and has
important Aboriginal heritage and social value. There are no permanent or semipermanent pools along Jimmawurrada Creek in the vicinity of the Proposed Change.
The Robe River-Jimmawurrada Creek system is an altered system as the Mesa J Iron Ore
Development has been in operation since the early 1990s, with dewatering to access the
BWT sections of the deposit commencing around 1995, and abstraction for water supply
from the Southern Cutback Borefield commencing around 2013, resulting in lowered
groundwater levels in the CID and along a small section of the Jimmawurrada Creek.
Periodic discharge of surplus water into tributaries of the Robe River including West Creek
and Jimmawurrada Creek (Figure 2-1) has occurred since the 1990s, and can result in
channel pools occurring within these tributaries during prolonged discharge periods (not
typically frequent). These pools, however, are not sustained beyond discharging events
and typically do not develop during intermittent discharge regimes.
Water is also abstracted from the Bungaroo aquifer for the CWSP (15 km south-west of the
Proposed Change), within the Bungaroo Creek P1 Water Reserve (Figure 5-1). The
Project has been operating since 2014 and is authorised to abstract 10 GL/a, although the
current and predicted abstraction from the CWSP is between 6.5 and 7.5 GL/a.
The water quality in the semi-permanent and permanent pools can be highly variable,
ranging from fresh to brackish. Nutrient levels both upstream and downstream of the
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Mesa J Iron Ore Development have frequently been recorded in exceedance of
ANZECC/ARMCANZ Trigger Value’s (TVs) for slightly to moderately disturbed systems.
The CID and Wittenoom aquifers more typically comprise much fresher water than the
alluvial aquifer and the Robe River pools, and the quality of the surplus dewater discharged
to creeks reflects the signature of the abstracted groundwater.
The Study Area has experienced variable annual rainfall. The long-term average is 365
mm/a, however the area experienced a wetter period from 1980 to 2011 with an average
of 430 mm/a (approximately 20% higher). Rainfall in the Study Area appears to be
transitioning back to long term average rainfall levels since 2011. This change is expected
to be reflected in naturally lower recharge and groundwater levels within the alluvial
aquifers and in the ecosystems it supports.
5.4.2

Climate
The climate of the Pilbara region of WA is classified as arid tropical with two distinct
seasons: a hot, wet summer (October – April) and a mild, dry winter (May – September)
(Bureau of Meteorology [BOM] 2018). Four long-term rainfall stations are still operational
in the Robe Valley catchment including Yarraloola, Red Hill, Yalleen and Pannawonica
stations with records dating back to 1898.
As for most parts of the Pilbara, rivers and creeks in the Robe Valley are typically dry, with
rainfall runoff only occurring following significant or long duration rainfall events. Rainfall
in the Pilbara is highly variable, temporally and spatially, predominantly occurring in
summer, with major falls resulting from cyclones and storm events, however the Robe
Valley can also receive winter (June through August) rainfall.
On average, the Study Area experiences 37 rain days per year, but daily rainfall totals
larger than 50 mm are uncommon. Average rainfall experienced in the Robe Valley is
365 mm per year (from Pannawonica and Yalleen weather stations from 1930 to present),
with a notable wet period from 1980 to 2011. Of these 28 wetter years, the average yearly
rainfall has been 430 mm per year (~65 mm greater per year), with ~25% of these years
experiencing more than double the average and ~40% of these years experiencing more
than 30% higher rainfall compared to the average.
Excluding 2017, the five years following 2011 saw a return to rainfall averages of 365 mm
per year, and thus a negative shift in water availability. The increased average rainfall
between 1980 and 2011 is believed to have resulted in increased riverine vegetation
biomass, which is reflected in aerial photography over similar periods. The last five years
of complete yearly rainfall records suggests a transition back to more ‘average’ rainfall
conditions. This change is expected to be reflected in naturally lower recharge and
groundwater levels within the alluvial aquifers and subsequently reflected in the
ecosystems which are supported by these alluvial aquifers e.g. riparian vegetation
canopies, riparian biomass, and the distribution of aquatic vegetation formations.

5.4.3

Hydrological and hydrogeological studies
A number of hydrological, hydrogeological and geochemical studies have been undertaken
to develop an understanding of the hydrological setting for the Proposed Change and to
support the EIA of the Proposed Change in relation to water management. Numerous
studies have also been undertaken for the existing Mesa J Iron Ore Development since
1987 and subsequently refined and calibrated based on operational data. These
investigations are considered relevant to Mesa H, given the Mesa J hydrogeological setting
is considered analogous. A summary of the key Mesa H supporting studies completed is
outlined in Table 5-2 and the most recent survey reports are attached in Appendix 8.
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Table 5-2: Summary of Supporting Hydrological Studies
Survey Report
Mesa J Hub H3 Hydrogeological Assessment.
Rio Tinto (2019a)
Mesa H Groundwater Modelling.
Rio Tinto (2018b)

Mesa H Project Baseline Aquatic Ecosystem
Survey Dry Season Sampling 2017.
WRM (2018)
Mesa H Project Baseline Aquatic Ecosystem
Survey Wet Season Sampling 2016.
WRM (2017)

Surplus water discharge extent assessment:
Mesa H.
Rio Tinto (2017a)
Mesa H 2017 AMD Risk Assessment Update
Summary
Rio Tinto (2017b)
Mesa H Chemistry and Isotopes.
Rio Tinto (2016a)
Mesa H 2016 Drilling and pump testing.
Rio Tinto (2016b)
Mesa H 2017 Drilling and pump testing.
Rio Tinto (2016c)

Summary

Survey Date

Hydrogeological assessment summary report, to describe the conceptual hydrogeology of Mesa H Area,
including Mesa J and immediate surrounds. The report details the numerical model calibration, predictive
scenarios and impact assessment.

2018

Groundwater model development for Mesa H development to determine dewatering and water supply
strategies for the Mesa J hub and assess cumulative impacts caused by mining operations and CWSP
borefield (Appendix to 2019a H3 report).

2018

Baseline sampling program for aquatic ecosystems of Jimmawurrada Creek and the Robe River, including
the semi-permanent and permanent pools of the Robe River. The program documented current
ecological condition of these aquatic ecosystems, including surface water chemistry and aquatic faunal
assemblages.

October 2017

Baseline sampling program for aquatic ecosystems of Jimmawurrada Creek and the Robe River, including
the semi-permanent and permanent pools of the Robe River. The program documented current
ecological condition of these aquatic ecosystems, including surface water chemistry and aquatic faunal
assemblages.

April / May 2016

A study to estimate the extent of impact of surplus water discharge along Jimmawurrada Creek and the
Robe River. The study involved development of a two-dimensional model of the creek system
downstream of the proposed discharge point, identification of hydraulic characteristics not accounted for
by the model, estimation of maximum possible extent of discharge under steady state conditions and
investigation of multiple discharge rates.

March 2017

A review of the acid and metalliferous drainage (AMD) risk associated with mining in the Mesa H project
area has been completed. The review considers recently available (July 2017) drillhole data and mine
planning data.

September 2017

Groundwater and surface water chemical and isotope analysis aiming to assess groundwater dependency
of the Robe River pools.

Quarterly sampling
commenced early 2016

Drilling, installation and testing of 19 monitoring and four pump test bores completed as part of the Mesa
H Study.

2016

Drilling, installation and testing of 15 monitoring and five production bores and two vibrating wire
piezometers.

2017
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Survey Report
Mesa H Bore monitoring program.
Rio Tinto (2015)

Mesa J Groundwater Model Report.
Aqua Terra (2007)

Summary

Survey Date

Fourteen reverse circulation drill holes in the Mesa H deposit were converted to monitoring bores. The
monitoring bores were designed to enable sampling of stygofauna and provide baseline groundwater level
information in the vicinity of Mesa H.

2014

Groundwater model development for Mesa J to determine a water supply strategy for Mesa J Iron Ore
Development and assess dewatering requirements to support required infrastructure.

Based on data
compilation from multiple
drilling programs
including in 2007
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5.4.4

Hydrology

5.4.4.1

Catchment characteristics
The Robe River regional catchment, in the Onslow Coast River Region, covers an area of
approximately 7,500 km2 (Figure 5-2). The major water courses in the catchment include
the Robe River, Jimmawurrada Creek, Bungaroo Creek and Mungarathoona Creek, which
predominantly flow from southeast to northwest through the high relief areas of the
Hamersley Ranges onto the more gently sloping areas of the coastal plain, before
discharging into the ocean approximately 150 km south of Dampier.
The Proposed Change is located downstream of the confluence of the Robe River and
Jimmawurrada Creek, both of which are ephemeral creeks carrying a significant underflow
in their alluvial beds. The alluvium found in the beds and floodplains of the local water
courses is broadly permeable due to the gravelly nature of the material, with the subsurface flow in the alluvials maintaining permanent pools in the river channel
(Refer to 5.4.4.1).
The Mesa H deposit is located on elevated land immediately adjacent to the Robe River
and sits, on average, 40-50 m above the Robe River channel. The deposit is bounded on
the south-western boundary by the Buckland Hills which are the western-most parts of the
Hamersley range (Figure 5-2).
The Proposed Change is intersected by three creeklines that drain to the Robe River
between Japanese Pool and Yeera Bluff. Two creeks run from the south in a northwards
direction through the Proposed Change Area with one (44 km2) currently intersected by the
Mesa J mine (Figure 5-3), and the other (9.5 km2) running between the east and west areas
of the Mesa H deposit. A third creek (11.5 km2) is located on the western side of Mesa H
and drains a number of small catchments in the Buckland Hills. A fourth set of small
hillslopes and gullies drain the hills south of Mesa J that drain into Jimmawurrada Creek
via flowlines that have also been intercepted by the Mesa J Iron Ore Development. The
total catchment area south of the Robe River is 65 km2 of which 43 km2 is directly affected
by the Proposed Change (Figure 5-3).
West Creek is dominated by narrow incised gorges draining 20 km2 and 3 km2 of steep
rocky catchment incised into the Buckland Hills south of the Proposed Change. Flows from
these creeks represent the primary flood management issue for both Mesa J and Mesa H
pit operations. The catchment on the western edge of Mesa H bypasses active mining
areas and does not directly interact with mining landscapes on top of the Mesa. Surface
hydrology within the Upper Robe River Catchment is shown on Figure 5-4.
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5.4.4.2

Streamflows and flood patterns
Surface water runoff in the region is generally only associated with high intensity rainfall
events (Figure 5-5), therefore rainfall events resulting in surface water flows are
uncommon. The resultant surface flow in the Robe and tributary rivers is ephemeral,
typically continuing for one to two months. Low or no flow normally occurs from July to
December, when most tributaries dry and the main channel is reduced to a series of
isolated pools. The number and permanence of these pools is dependent on antecedent
rainfall and groundwater levels (BBG 1991; Antao & Braimbridge 2010).
The Robe River has a large catchment with flood frequency measured at Yarraloola
indicating 1:100 AEP (Annual Exceedance Probability) flows of 14,000 m3/s. The largest
recorded peak flow at Yarraloola is 7,100 m3/s (2008), which corresponds to an event
between 1:20 - 1:50 AEP. Based on rainfall data and flow analysis, rainfall events that
result in surface flow are expected to occur 1-2 times per year, on average.
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Figure 5-5: Robe River Stream Gauging Stations Annual Total Flows
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5.4.4.3

Robe River pools
Permanent and semi-permanent pools exist along the Robe River due to the significant
subsurface flow in the coarse channel gravels of the Robe River alluvial aquifer (Figure
5-6).
There is potentially a strong hydraulic correlation between the Robe River alluvium and the
underlying aquifer, the direction of interaction changes seasonally in response to stream
flow events and evapotranspiration. Streamflow events also recharge groundwater,
causing the groundwater level to rise, creating large and continuous pools. After a period
of no flow, the hydraulic gradient between the groundwater and the pools reverse and
groundwater discharges into the pools. Ephemeral pools eventually become disconnected
from intermittent pools and as surface water evaporates, these pools reduce in size or
disappear.
Drought conditions and declining groundwater levels result in shallower pool depths and
semi-permanent pools becoming disconnected from the groundwater. Deeper permanent
pools have long-term connectivity to the groundwater and are expected to be maintained
by groundwater discharge during drought periods (DoW 2010). Figure 5-7 shows a
conceptual cross-section of the interdependency between ephemeral, semi-permanent
and permanent pools and surface water / groundwater interaction.

Mesa H Proposal (Revision to the Mesa J Iron Ore Development)

59

Figure 5-7: Conceptual Diagram of a Longitudinal Cross-section of the Robe River During
Seasonal Climate Changes (DoW 2010)

Figure 5-8 and Figure 5-9 illustrate the spectrum of natural seasonal variability observed in
the permanent pool at Yeera Bluff, at the same time of year, over a 1-year period. A survey
was undertaken during 2017 to determine the bathymetry of the pools in the Robe River to
support predictions relating to change in pool depth with groundwater drawdown as
illustrated in Figure 5-10 and Table 5-3.
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Figure 5-8: Yeera Bluff Pool (June 2016)

Figure 5-9: Yeera Bluff Pool (June 2017)
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Figure 5-10:

Yeera Bluff Pool Bathymetry (June 2017)
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Table 5-3: Bathymetry of the Robe River Pools within the Study Area (2016 - 2017)

Pool Name(s)

Pool Type

Measured Depth
(April – Oct 2016
extended dry)

Measured /
Modelled depth
(June 2017 –
Seasonal high)

Partolyu

Semi - permanent

N/A

2.7 m (137.3 m
Relative Level [RL])

Tula Tamarall

Semi - permanent

N/A

2.3 m (135.7 m RL)

Martu Nyunangka /
Japanese Pool

Semi - permanent

1.5 m

2.5 m (130.5 m RL)

Duck Pool

Intermittent

Martangkuna

Dry

N/A

Semi - permanent

<0.5 m

N/A

Watpari

Semi - permanent

N/A

2.4 m (120.6 m RL)

Parkunya / New Yinta

Semi - permanent

2.4 m

3.2 m (116.3 m RL)

3.6 m

4.1 m (112.3 m RL)

N/A

3.2 m (113.2 m RL)

Nyithura / Gnieroora
Yeera Bluff pool
Downstream Nyithura /
Gnieroora / Yeera Bluff
pool

/

Permanent

Semi - permanent

The pools within the Study Area have been sampled annually since 1991 (prior to the
commissioning and mining of the Mesa J Iron Ore Development) using a consistent
methodology by Streamtec Pty Ltd. This monitoring has provided an integrated long-term
dataset on water chemistry, channel and pool morphology, aquatic macroinvertebrates and
fish, together with qualitative analysis of riparian and bank condition, weeds and water flow.
The significance of this program is the duration and consistency of monitoring for nearly 30
years which has captured some long-term return frequency extreme natural events such
as cyclones and prolonged dry periods, as well as pre and post mining / impact and nonimpact sites.
Monitoring and analysis of the data has concluded that seasonal and annual variation in
rainfall and subsequent river flows with extreme natural events are the main drivers of pool
diversity and ecosystems, with deeper pools generally showing higher levels of biodiversity
due to water chemistry being more stable; and shallower pools showing greater fluctuations
in water temperature and dissolved oxygen, including to levels unsuitable for local fauna
(Dobbs and Davies 2009). Large rainfall events such as from cyclones can change the
overall morphology of both the river channel and the pools, whereby the biodiversity and
predictability of biodiversity can be significantly changed and effectively ‘reset’ by these
events.
5.4.4.4

Surface water quality
Surface water chemistry data has been monitored and collected on a quarterly basis as
part of the Mesa J GWOS (required by the RIWI Act 5C licence) and the operations
environmental monitoring program since 1992 (as described in Section 6). The monitoring
encompasses quarterly monitoring of discharge outlets along Jimmawurrada Creek and
West Creek, and annual monitoring of the semi-permanent and permanent pools of the
Robe River. Further detailed sampling of surface water was undertaken biannually post
wet and post dry season from 2016 – 2018 as part of the baseline aquatic fauna surveys
undertaken for the Proposed Change by WRM (2019 in prep.).
A major determining factor of variability in surface water quality is pool morphology and
permanence, together with cyclonic rainfall and associated stream flow events (Streamtec
2017). Hence the surface water chemistry in the semi-permanent and permanent pools
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can be highly variable, ranging from fresh (592 µS/cm EC) to brackish (1,700 µS/cm EC),
with circum-neutral to mildly alkaline pH values (6.9 – 7.9) and dissolved oxygen from
hypoxic (14.5%) to supersaturated (134.9%) (WRM 2017).
Nitrogen nutrients (total N, N_NO x and N_NO3) both upstream and downstream of the
Mesa J Iron Ore Development have frequently been recorded in exceedance of
ANZECC/ARMCANZ default 95% species protection TV’s for slightly to moderately
disturbed systems. Background levels of N-NO3 was particularly elevated with an 80%ile
value of 2.6 mg/L and a maximum of 7.4 mg/L, compared to the default TV for N-NO3 of
0.03 mg/L (WRM 2017). Other naturally elevated background concentrations frequently
exceeding ANZECC 80% TV’s include Phosphorus (as P-total), dissolved zinc (Zn), and
occasional exceedances of turbidity, dissolved boron (B) and selenium (Se).
In addition to the chemistry data collected during annual pool monitoring by
Streamtec (2017), and during the detailed aquatic fauna surveys from 2016 – 2018 by
WRM (2019 in prep.), the chemistry of a number of pools both up and down gradient from
Mesa H were sampled on a fortnightly basis over a 12 month period (and quarterly after
this period) as part of a study to assess the potential contribution of groundwater derived
from local aquifers (CID and Wittenoom aquifers) to the Robe River Alluvial aquifer. Water
chemistry samples, including isotopes, were collected from seven pools along the Robe
River including Yeera Bluff pool and Japanese Pool within and adjacent to the
Development Envelope; and Medawandy pool upstream of the Development Envelope
(Figure 5-6). No semi-permanent or permanent pools occur along Jimmawurrada Creek in
the vicinity of the Proposed Change and hence limited surface water chemistry data exists,
with the exception of existing operational surplus water discharge outlet monitoring.
The chemistry and isotope data indicate that the pools are largely connected to the Robe
River alluvial aquifer, and that the CID and Wittenoom aquifers are predominantly
comprised of fresh recharge. These field results have supported the conceptual
understanding that that the majority of water within the pools and alluvial gravels adjacent
to Mesa J and Mesa H is derived from local runoff-recharge and river flows, and
subsequently by persistent (months) post rainfall gravel baseflows that are sustained from
upstream catchment alluvial aquifers. Water balance analysis suggests the basement
aquifer contribution is less than 10%.
All aquifers and pools show similar cation composition while significantly differing in anion
composition. This appears to be due to the increasing chloride predominance in pools,
alluvial bores and some Wittenoom bores. The CID and Wittenoom aquifers more typically
comprise fresher water than the alluvial aquifer and the Robe River pools. This trend is
characteristically observed for waters that have undergone varying degrees of evaporation
and therefore it is expected that pool concentrations will naturally fluctuate with river
conditions. The quality of the surplus dewater discharged to creeks reflects the signature
of the abstracted groundwater.
5.4.5

Hydrogeology
The conceptual hydrogeological model presented in this section provides detail on the
overall hydrogeology; specifically on the key hydrogeological features that will determine
dewatering and water supply requirements, and the potential impacts of groundwater
abstraction on local and regional water resources and environments that depend on
groundwater. Further details of the hydrogeological conceptualisation of the area, and the
results of the groundwater numerical model can be found in Rio Tinto (2019a).

5.4.5.1

Aquifer characteristics
Groundwater within the Pilbara region originates from direct infiltration of rainfall and
indirectly from surface water flows. The occurrence of groundwater within the Study Area
is predominantly associated with primary porosity of creek line alluvials where saturated;
primary porosity of the CID with secondary weathering induced permeability; and with
Mesa H Proposal (Revision to the Mesa J Iron Ore Development)

65

secondary permeability and porosity developed as a result of weathering in the underlying
basement Marra Mamba Iron and Wittenoom Formations.
Groundwater flow in the vicinity occurs from the southeast to northwest along the
Jimmawurrada catchment. Groundwater occurs predominantly within four key aquifers:
•

•
•

•

Wittenoom Aquifer (Basement): consisting of weathered dolomite and dolomitic
shale (Paraburdoo and Bee Gorge Member) and weathered Banded Iron
Formation (BIF) (Marra Mamba Iron Formation.) with approximately 25 m
thickness.
CID Aquifer: consisting of CID pisolitic sediments with an average of 20 – 30 m
thickness below the pre-mining water table.
Robe River Alluvial Aquifer: consisting of gravelly Quaternary alluvial sediments
deposited along the Robe River with an approximate 20 m thickness and average
width of 400 m.
Jimmawurrada Creek Alluvial Aquifer: consisting of Quaternary alluvial
sediments deposited along Jimmawurrada Creek, incised up to a maximum
observed thickness of 40 m in the centre of the alluvial channel (thalweg).

The basal CID unit is a 5 to 1 m thick stratigraphic unit deposited at the base of the CID
Aquifer, consisting of a clay rich CID. Due to the largely impermeable physical
characteristics of the unit, it is expected to function as a partial barrier to groundwater flow
between the CID Aquifer and the basement Wittenoom Aquifer. Depth to groundwater in
the CID is generally between 25 and 45 m below ground level (bgl).
The Wittenoom Aquifer and the CID Aquifer are bounded by Marra Mamba Iron Formation
in the east and the Brockman Iron Formation in the west. The CID Aquifer is bound to the
north by the Robe River, and an impermeable bedrock high is present between Mesa J
and H along West Creek, and immediately to the north of Mesa J (except in the connection
between Mesa J and Mesa K where a 3 – 5 m CID layer underlies the Robe River) limiting
the hydraulic connection along the Robe River and Mesa J.
Based on limited data, the thickness of the CID under the Robe River, to the west of the
West Creek and between the Mesa J and Mesa K bedrock high has a thickness of, on
average, 5 to 10 m. The basement / CID throughflow that discharges to the Robe River
alluvium has been estimated to be less than 10% of the total throughflow volume of the
alluvium.
The major aquifer underlying the Robe River is contained within the gravelly alluvium which
has a saturated thickness of up to 20 m adjacent to the main channel and extends laterally
around 400m on average in the vicinity of the Revised Proposal and up to 5 km across the
Robe River Valley closer to the coast.
Table 5-4 summarises characteristics of the four key main hydrostratigraphic units
identified in or in the vicinity of the Revised Proposal.
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Table 5-4: Summary of Local Key Hydrogeological Characteristics
Aquifer

Aquifer
Type

Robe River
Alluvium
Aquifer.

Unconfined,
sedimentary,
vertical
isotropy,
regional.

Jimmawurrada
Creek Alluvium
Aquifer

Formation
Name

General Lithology

Hydraulic
Characteristics

Quaternary
alluvium.

Shingles,
conglomerates and
coarse sand.

Heterogeneous, high
permeability, high
storage, horizontally
and vertically limited.

Unconfined,
sedimentary,
vertical
anisotropy,
local.

Quaternary
alluvium.

Conglomerates
coarse to fine sand
and silt / clay in the
base.

Heterogeneous, low
and high permeability,
high storage,
horizontally and
vertically limited.

CID Aquifer.

Unconfined,
sedimentary,
vertical
anisotropy,
local.

Robe
Pisolite.

Clay-rich basal
layer, pisolite ore,
and hard-capped
pisolite.

Heterogeneous, high
and low permeability,
horizontally limited.

Basement

Confined,
weathered,
fractured,
anisotropic,
and regional.

Wittenoom
Formation
and Marra
Mamba Iron
Formation.

Dolomite, shale and
BIF.

Highly heterogeneous,
permeability domains
associated with faults
and fracturing,
permeability
decreases with depth.

A series of cross-sections illustrating the hydrological setting and conceptualisation for the
Revised Proposal are presented in Figure 5-11 to Figure 5-14.
5.4.5.2

Groundwater levels
The regional groundwater level prior to mining activity at Mesa J ranged between 150 m RL
in the southern section of the deposit, transitioning to around 120 m RL in the northwest,
at the confluence of Robe River, under a relatively low hydraulic gradient of 0.003.
Depth to pre-mining groundwater in the alluvial aquifer ranged from approximately
4 – 12 m bgl at Jimmawurrada (4 – 6 mbgl in the vicinity of the Development Envelope),
and approximately 2 – 5 mbgl along the Robe River in the vicinity of Mesa H. These
groundwater levels fluctuate by up to 3 m seasonally depending on climatic variability and
rainfall patterns. Pre-mining and current groundwater levels measured in RL at Mesa H
and Mesa J are shown in Figure 5-16 and Figure 5-17.
The water levels between the CID and the basement formation is broadly the same,
however hydrogeological pump testing completed across bores slotted against each of
these units shows a much higher drawdown in the basement formation than in the CID,
suggesting the confinement of the weathered Wittenoom and Marra Mamba Iron
Formations in areas of limited vertical extension (Rio Tinto 2019a).
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Figure 5-11:
Hydrogeological conceptualisation, Hydro-stratigraphic cross section A-A"
looking north-east)
Draw: GIS
Date: Aug, 2018

Plan No: PDE0147573v3
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Figure 5-12:
Hydrogeological conceptualisation, Hydro-stratigraphic cross section C-C"
looking north-west)
Drawn: GIS
Date: Aug, 2018
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Figure 5-13:
Hydrogeological conceptualisation, Hydro-stratigraphic cross section D-D"
looking north-west)
Drawn: GIS
Date: Aug, 2018

Plan No: PDE0147573v3
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Figure 5-14:
Hydrogeological conceptualisation, Hydro-stratigraphic cross section E-E"
looking north-west)
Drawn: GIS
Date: Aug, 2018

Plan No: PDE0147573v3

