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INTRODUCTION

Fortescue Metals Group Ltd (Fortescue), as the Proponent, proposes to expand the existing
footprint of the Solomon Iron Ore Mine (“Solomon” or “Solomon Mine”) to allow for the
expansion of mining to maintain production for 35 years from 2016.
The Solomon Mine is located in the Pilbara region of Western Australia with the nearest
population centre being Tom Price, located approximately 60 kilometres (km) to the south. This
Proposal is for the revision to the original Solomon Mine layout, with an overall increase of
approximately 12,146 hectares (ha) to the footprint required for the:


expansion of existing mining and infrastructure areas



new mining areas (including Castle Valley and Frederick)



supporting infrastructure for the Hamersley Line and the rail spur



external borefields - proposed Lower Fortescue River Borefield and minor expansion
to the Southern Borefield.

All disturbance will occur within three Development Envelopes:


Mine Development Envelope



Lower Borefield Development Envelope



Rail Corridor Development Envelope

In addition to the amended footprint the Proposal also includes the following activities:


tailings storage facilities (TSF) proposed to be located on the eastern edge of the
Millstream Priority 2 Public Drinking Water Supply Area



in-pit tailings above and below the water table.

In accordance with the Environmental Protection Act 1986 (WA), a Public Environmental
Review (PER) has been prepared which describes the Project and its likely effects on the
environment. The PER was available for public review for a period of 8 weeks between 14
December 2015 and 8 February 2016.
On 16 March 2016, the Office of the Environmental Protection Authority provided Fortescue with
a summary of public submissions received during the public review period and advised the
OEPA is currently finalising their review of the Public Environmental Review document and
matters raised by the OEPA will be provided shortly, separate to the Summary of Submissions.
This report presents Fortescue’s response to the Summary of Submissions received on the 16
March 2016.
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PUBLIC SUBMISSIONS

A total of 10 public submissions were received from the Office of the Environmental Protection
Authority (OEPA) in response to the Solomon Iron Ore Project: Sustaining Production PER.
The OEPA have summarised the comments and collated them into identifiable categories.
These are:


General Comments



Vegetation and Flora



Subterranean Fauna



Terrestrial Fauna



Hydrological Processes



Inland Waters Environmental Quality



Heritage



Offsets



Rehabilitation and Closure



Other Comments

Public submissions are addressed in Section 3 of this report.

2.1

Policy and Guidance Statements

As a part of providing a response to the Summary of Submissions, the EPA has requested that
the proponent explicitly demonstrate and document how the relevant considerations in the
policies, guidelines and principles listed in Table 2 of the approved Environmental Scoping
Document are considered in the proponent's assessment.
Table 1 demonstrates how the PER meets the requirements of the Policy and Guidance
Statements listed in the Environmental Scoping Document.
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Table 1:

Requirements of Policy and Guidance Documents

Guidance

Details

Vegetation and Flora


Position Statement 2 Environmental Protection of Native Vegetation in
Western Australia



Position Statement 3 Terrestrial Biological Surveys as an Element of
Biodiversity Protection



Guidance Statement No. 51 Terrestrial Flora and Vegetation Surveys for
Environmental Impact Assessment in Western Australia June 2004



EPA (2014) 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



Species-specific survey guidelines for relevant species listed under the
EPBC Act (obtained from the Australian Government’s Species Profile and
Threats Database at http://www.environment.gov.au/cgibin/sprat/public/sprat.pl)



Checklist for documents submitted for EIA on marine and terrestrial
biodiversity.







Position Statement 2 (PS2) sets the criteria for protection of biodiversity from land clearing,
that is,
o a threshold level of 30% of an ecosystem, below which species loss accelerates
exponentially.
o clearing below a level of 10% is regarded as an endangered ecosystem
o clearing that increases the threat level should be avoided
o stream reserves should be 200 m wide.
The PER demonstrates that only one vegetation community as mapped within the Ecologia
2014 study area will potentially be cleared to less than 30% of its known extent.
Section 4.3 of the PS2 outlines how the EPA will consider impacts to vegetation in areas of
the state that are largely uncleared, such as the Pilbara. Fortescue contend that the PER
meets all basic elements of Section 4.3 of PS2. In particular, the Proposal is located
adjacent to Karijini National Park and it would be expected that vegetation communities
located within the Development Envelopes would have representation within the Park (to
satisfy point 7 of Section 4.3).
The PER meets Position Statement 3 (PS3) in that:
o The biological surveys provide the EPA with sufficient information to address
biodiversity conservation and ecosystem function values appropriate for the Proposal
with reference to the EPA’s objectives.
o Fortescue has considered all alternatives to avoid impacts to biodiversity
o The Flora and Vegetation Assessment meets EPA guidance as the scope of the survey
is Level 2 as discussed in Section 3.4 of PS3. The survey involved a desktop
assessment and comprehensive flora and vegetation survey both within the area of
impact and surrounding areas.
o The survey report discusses biodiversity on a regional (IBRA) and local scale and
identifies vegetation communities at an ecosystem level. Unique or otherwise significant
flora species are also considered.
The flora and vegetation survey meets the requirements of Guidance Statement 51 (GS51)
in that:
o The level and intensity of survey is appropriate for the ecological setting and the scale of
the project. A total of 734 quadrats were included in the survey and it is estimated that
92% of the flora species likely to be present have been identified.
o The survey was led by very experienced and qualified botanists and team members
were well versed in the botany of the Pilbara.
o The survey was undertaken at optimal periods to ensure plants could be correctly
identified from flowers or fruit.
o Quadrats were re-surveyed to account for secondary flowering periods or species that
are ephemeral.
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Details
The survey considers limitations such as experience, seasonal factors, rainfall, access,
intensity of survey, disturbances. These factors were either not a limitation or had
minimal impact on the success of the survey.
o The report includes maps of vegetation communities and locations for flora species of
conservation or other significance, vegetation condition. The report includes a
multivariate analysis to identify vegetation communities.
The PER includes a cumulative impact assessment of both the Proposal and the Original
Proposal on Vegetation and Flora. Section 16 of the PER also discusses the cumulative
impact of the Project in the wider Pilbara IBRA region.
The Vegetation and Flora surveys undertaken over the wider Solomon area have included
targeted searches for Lepidium catapycnon based on its preferred habitat as discussed in
the conservation advice for this species published by the Department of the Environment.
The PER presents the information listed in the checklist:
o All issues within the scoping document have been addressed
o All maps and figures are correct and accurate, of suitable size and scale
o Data used in the PER has been provided to the EPA
o All references quoted in the PER are listed in the reference section
o All relevant appendices have been provided to the EPA
o The PER discusses direct and indirect impacts to vegetation and flora.
o





Terrestrial Fauna









Guidance Statement No. 20 Sampling of Short Range Endemic
Invertebrate Fauna for Environmental Impact Assessment in Western
Australia
Guidance Statement No. 56 Terrestrial Fauna Surveys for Environmental
Impact Assessment in Western Australia June 2004
Position Statement 3 Terrestrial Biological Surveys as an Element of
Biodiversity Protection
Technical Guide – Terrestrial Vertebrate Fauna Surveys for Environmental
Impact Assessment September 2010
Department of Water (2009) Pilbara Water in Mining Guideline Report No.
34
EPA (2014) 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
Species specific recovery plans, survey guidelines and threat abatement
plans for relevant species listed under the EPBC Act (obtained from the
Australian Government’s Species Profile and Threats Database at
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl)





A Short-range Endemic Invertebrate Fauna survey has been undertaken over the Solomon
area that combines all data from previous surveys and includes additional survey of areas
that were considered inadequately surveyed. The survey considered habitats and
geographic features likely to support restricted SRE taxa. These habitats were identified
through vegetation mapping and topographical information such as geology, landforms and
soils. Section 3.4 of the SRE survey report describes how survey sites were selected. The
survey was undertaken during optimal survey periods for SRE invertebrates in the Pilbara.
Survey sampling was undertaken in accordance with GS20.
The terrestrial fauna survey undertaken meets the requirements of GS 56 in that:
o The intensity of survey was appropriate for the ecological setting and the size and scale
of the Proposal
o Standard fauna survey techniques were used (pitfall traps, Elliot traps, observations,
visual inspections etc)
o The survey team were highly qualified and experienced in fauna surveys in the Pilbara
region.
o The surveys were conducted during appropriate seasons for the fauna assemblage of
Pilbara.
o The report identifies and discusses potential survey limitations.
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Checklist for documents submitted for EIA on marine and terrestrial
biodiversity

Details
The data from the survey report has been provided to the EPA and the report has been
made publicly available.
The PER meets Position Statement 3 (PS3) in that:
o The biological surveys provide the EPA with sufficient information to address
biodiversity conservation and ecosystem function values appropriate for the Proposal
with reference to the EPA’s objectives.
o Fortescue has considered all alternatives to avoid impacts to biodiversity
o The Fauna Survey meets EPA guidance as the scope of the survey is Level 2 as
discussed in Section 3.4 of PS3. The survey involved a desktop assessment and
comprehensive fauna survey both within the area of impact and surrounding areas.
o The survey report discusses biodiversity on a regional (IBRA) and local scale and
identifies vegetation communities at an ecosystem level. Unique or otherwise
significant flora species are also considered.
The fauna survey meets the requirements of the Technical Guide for Fauna surveys in that:
o The consultants were licensed by DPaW and survey methodology was cognisant of
ethical considerations.
o The survey methodology was consistent with Level 2 fauna survey
o Survey design and timing was appropriate for Level 2 survey in the Pilbara.
The PER includes a cumulative impact assessment of both the Proposal and the Original
Proposal on Terrestrial Fauna. Section 16 of the PER also discusses the cumulative impact
of the Project in the wider Pilbara IBRA region.
Targeted fauna surveys for Northern Quoll, Pilbara Olive Python and Pilbara Leaf-nosed Bat
have been undertaken in accordance with guidance published by the DoE. The discussion
of MNES species references recovery plans and other guidance for each species.
The PER presents the information listed in the checklist:
o All issues within the scoping document have been addressed
o All maps and figures are correct and accurate, of suitable size and scale
o Data used in the PER has been provided to the EPA
o All references quoted in the PER are listed in the reference section
o All relevant appendices have been provided to the EPA
o The PER discusses direct and indirect impacts to terrestrial fauna.
o









Subterranean Fauna




Environmental Assessment Guideline 12 Consideration of subterranean
fauna in environmental impact assessment in Western Australia June
2013
Guidance Statement No. 54a Sampling methods and survey
considerations for subterranean fauna in Western Australia July 2007
Department of Water (2009) Pilbara Water in Mining Guideline Report No.
34



The Subterranean Fauna Surveys presented in the PER and at Appendix 10 and 11 meet
the EAG12 in that:
o A Level 2 survey was undertaken for both stygofauna and troglofauna species based on
their likely presence and the size and scale of the Proposal and its potential impacts
o The survey was undertaken by qualified and experienced personnel in the sampling and
identification of subterranean fauna species
o The use of genetics to assist in the identification of species was employed.

Response to Public Submissions – Solomon Iron Ore Project: Sustaining Production PER

Page 12 of 150

SO-RP-EN-0122

Guidance




Details

EPA (2014) 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.
Checklist for documents submitted for EIA on marine and terrestrial
biodiversity

The survey intensity was appropriate given the scale of the Proposal and its potential
impacts. A total of 907 holes have been surveyed for stygofauna and troglofauna
across the existing and proposed Solomon footprint.
o Survey sampling included all suitable habitat including alluvial and colluvial deposits and
the underlying CID.
o The report considers the impact to subterranean fauna and its habitat and their likely
significance.
The subterranean fauna survey meets the requirements of GS54a in that:
o Sampling was undertaken in accordance with the timelines provided in Table 3.2 of
GS54a
o Methodology was consistent with GS54a, with plankton haul nets and bore pumping
used to sample groundwater for stygofauna and troglofauna traps set in suitable habitat.
o Sampling intensity far exceeded that recommended by GS54a (40 samples from 10
bores for stygofauna over two seasons and 60 samples for troglofauna over two
seasons). The total number of holes surveyed across Solomon is 907, which sampling
having been undertaken since approximately 2010.
o Sampling for troglofauna targeted a range of habitat types and depth.
o Sampling has been undertaken in areas not subject to disturbance (Figure 46 of PER)
o The survey report includes a discussion of limitations to the survey and provides a
discussion of the potential for species to be range restricted and potential impacts posed
by the Proposal.
Abstraction of groundwater has the potential to impact subterranean fauna. Groundwater is
abstracted in accordance with its licenses granted under the Rights in Water and Irrigation
Act 1914. Fortescue consults with the DoW in the preparation of its Groundwater Operating
Strategy (GOS) for its borefields, which include management of groundwater resources to
protect environmental values. Each GOS includes a monitoring and evaluation process to
adaptively manage the impacts of groundwater abstraction.
The PER includes a cumulative impact assessment of both the Proposal and the Original
Proposal on Terrestrial Fauna. Section 16 of the PER also discusses the cumulative impact
of the Project in the wider Pilbara IBRA region.
The PER presents the information listed in the checklist:
o All issues within the scoping document have been addressed
o All maps and figures are correct and accurate, of suitable size and scale
o Data used in the PER has been provided to the EPA
o All references quoted in the PER are listed in the reference section
o All relevant appendices have been provided to the EPA
o The PER discusses direct and indirect impacts to subterranean fauna.
o
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Hydrological Processes



Rights in Water and Irrigation Act 1914
Australian Government National Water Commission Australian
Groundwater Modelling Guidelines (2012)

Department of Water (2009) Pilbara Water in Mining Guideline Report No.
34

Department of Water (2013) Western Australian Water in Mining
Guideline. Water licensing delivery report series. Report No. 12

Department of Water (2013) Pilbara Groundwater Allocation Plan. Water
resource allocation and planning report series. Report No. 55 October
2013
EPA (2014) 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






The PER acknowledges that the RIWI Act manages ground and surface water in Western
Australia.
The PER and its appendices meets the Australian Government’s Groundwater Modelling
Guidelines in that:
o Planning - Clear modelling and project objectives have been stated and the
groundwater model presented is the best option to address the project and model
objectives
o Conceptualisation - Conceptual models used for the modelling were constructed on
previous drilling investigations and in-depth review of the climate in the project area.
Outside the resource area hydrostratigraphy were extended following topography and
referencing the drilling logs of hydrogeological investigations. The hydrogeological
domain is considered large enough to cover the location of the key stresses on the
groundwater system. The major water balance components, such as, distributed
recharge from rainfall infiltration, phreatic evaporation, throughflow, and dewatering are
included.
o Design and Construction -The numerical model design is consistent with the
conceptual model and the choice of numerical method and software is appropriate. The
spatial and temporal domains and discretisation are appropriate. The boundary
conditions are plausible and sufficiently unrestrictive and the initial condition
appropriate.
o Calibration and Sensitivity - Steady-state and transient flow calibrations against
observed groundwater levels (GWLs) and measured drawdowns were conducted
employing an advanced optimization package (PEST). Different calibration schemes
conforming to best practice are investigated to ensure that the calibrated parameter
values are plausible relative to the simulated hydrogeological setting. Calibration
reports were reported adequately in space and time. Assessments of model sensitivity
with respect to key model outcomes are performed against relevant model parameters.
o Prediction - The model predictions are designed in a manner that meets the model
objectives and the predictive uncertainty is acknowledged and addressed. The
assumed climatic stresses are appropriate and the prediction results meet the stated
objectives. The components of the predicted mass balance are realistic
o Uncertainty - A scenario-based approach or a quantitative measure of uncertainty
associated with the prediction is reported together with the prediction. The sources of
uncertainty are discussed and the approach to estimate uncertainty described and
appropriate
The Proposal requires the abstraction of large quantities of groundwater. Fortescue has
undertaken the required hydrogeological studies required under the Pilbara Water in Mining
Guideline to support the proposed abstraction and this information is presented in the PER
to assess the impacts from groundwater abstraction.
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DoW report No. 12 is essentially the overarching guideline for Report No. 34. Meeting the
requirements of Report No. 34, as described above, ensures that the requirements of report
No. 12 is also met.
The Proposal falls within the Pilbara Groundwater Management Area but does not fall within
a designated public water supply aquifer. Millstream aquifer is the closest public drinking
water supply aquifer and the Proposal does fall marginally within the Millstream Public Water
Supply Area (the management area for the aquifer). Under the Pilbara Groundwater
Allocation Plan, abstraction for groundwater outside of managed aquifers like Millstream
(such as fractured rock, alluvial and sedimentary aquifers) is considered on a case by case
basis and allocation is largely based on hydrogeological studies. Hydrogeological modelling
for the Proposal has therefore been undertaken to support groundwater allocation and
licensing in accordance with the Allocation Plan and has been presented in the PER to
assess the environmental impact of groundwater abstraction from the Lower Borefield,
Southern Borefield and Mine Dewatering.
The impacts from the expanded groundwater abstraction described in this Proposal have
been considered in the PER. Groundwater abstraction will be adaptively managed in
accordance with approved Groundwater Operating Strategies to ensure that environmental
values are maintained. Modelling extends beyond mine closure to determine timeframes
over which ecological values must be actively managed.

Inland Waters Environmental Quality




ANZECC and ARMCANZ (2000) 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 WA (2004) State Water Quality Management Strategy
Document No. 6
Department of Water (2009) Pilbara Water in Mining Guideline Report No.
34





The State Water Quality Management Strategy Document No. 6 and ANZECC and
ARMCANZ (2000) framework has been used to develop Fortescue’s Life of Mine
Geochemistry Programme. The PER details the results of the Solomon Life of Mine
Geochemistry Programme and compares the results with the ANZECC and ARMCANZ
(2000) framework.
Mining has the potential to impact on groundwater quality. Fortescue has undertaken the
required hydrogeological and geochemical studies required to protect environmental values
when undertaking activities such as mining pits and storing waste material in waste dumps
and tailings storage facilities. This information is presented in the PER to assess the impacts
to groundwater.

Rehabilitation and Closure




EMP and EPA (2011) Guidelines for Preparing Mine Closure Plans (or any
revisions)
EPA 2006 Guidance Statement No. 6 Rehabilitation of Terrestrial
Ecosystems
EPA (2014) Cumulative environmental impacts of development in the
Pilbara region. Advice of the Environmental Protection Authority to the





Fortescue has included a Mine Closure Plan for the Solomon Project (SO-PL-EN-0016)
covering all operations approved under the Mining Act 1978. This plan will continue to be
revised as operations progress and as planning for closure matures. The closure plan was
developed in accordance with the 2015 guidelines. Section 14 of the PER outlines the
closure planning process at Solomon and how closure will be managed post-mining.
Fortescue’s Solomon Mine Closure Plan provides an overarching objective to create safe,
stable, non-polluting landforms which support self-sustaining ecosystems appropriate to the
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Minister for Environment under Section 16(e) of the Environmental
Protection Act 1986



final post-mining land use and to achieve mining lease relinquishment without future liability
to the company or community. This objective aligns with the EPA’s Guidance Statement No.
6. (GS6) which identifies the key aim for rehabilitation is to ensure long term stability of soils,
landforms and hydrology required for sustainability of sites and to partially or fully repair the
capacity of the ecosystems to provide habitat for biota and services for people. The
Solomon Mine Closure Plan has been developed in consultation with key stakeholders
including regulators, pastoralists and traditional owners. Fortescue notes that the Mine
Closure Plan Guidelines largely encompass the objectives of GS6 and that successful
implementation of the Closure Plan will satisfy the requirements of GS6.
Successful implementation of the Mine Closure Plan will reduce the overall impact from the
Project to meet the EPA’s objectives. In this regard, Fortescue looks for opportunities to
undertake progressive rehabilitation (as outlined in Section 14.8 of the PER). Progressive
rehabilitation reduces the cumulative impact from the Solomon Project on the biodiversity of
the Pilbara by re-establishing self-sustaining ecosystems, restoring ecological linkages and
surface and groundwater pathways.

Offsets






EPA (2014) Environmental Protection Bulletin No. 1 – Environmental
Offsets – Biodiversity
Govt of WA (2011) WA Environmental Offsets Policy
Govt of WA (2014) WA Environmental Offsets Guidelines
WA Environmental Offsets Template
Department of Sustainability, Environment, Water, Population and
Communities (2012) Environmental Protection and Biodiversity
Conservation Act 1999 Environmental Offsets Policy






Fortescue has implemented the mitigation hierarchy in the development of the Solomon
Project. Fortescue follows the principles of avoid, minimise, rehabilitate and acknowledge
that offsets are required where significant residual impacts remain after all other measures
have been implemented. Section 15 of the PER outlines how Fortescue has implemented
the mitigation hierarchy to its proposal, how significant residual impacts have been identified
and proposes contributions to the Pilbara Strategic Conservation Initiative (PSCI). The PSCI
meets the requirements of the EPA’s bulletin.
The contributions to the PSCI will meet the Government’s Offset Policy as this will achieve
long term outcomes that build on existing conservation initiatives and objectives.
The PSCI meets the requirements of the Environmental Offset Guidelines by contributing to
on-ground management and research initiatives that will increase remove threats and
increase the State’s biodiversity knowledge base. The application of a dollar per hectare
value for offsets is proportional to the residual impact. The PSCI meets the Guidelines
objectives for a strategic approach to implementing offsets across a range of tenure types
(Alienated Land, Crown Land, Un-allocated Crown Land).
Expenditure under the PSCI is proposed to be based on a detailed offset plan that outlines
specific programs. Each program will be carefully developed in consultation with key
stakeholders including government agencies, industry, traditional owners and pastoralists
and be consistent with relevant existing initiatives including Pilbara Corridors, CSIRO’s
Priority Threat Management for Pilbara Species of Conservation Significance 2014 and
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Greening Australia's Conservation Action Plan for the Pilbara bioregion: Summary Report
2015.
The WA Offsets Template is reproduced in Section 15 of the PER.
The Proposal is being assessed under the Assessment Bilateral Agreement and as such the
proposed offsets are consistent with the OEPA's offset policy for the Pilbara. It is also
consistent with recent approvals issued under the EPBC Act for Pilbara projects including
EPBC 2010/6422 and 2012/6689. Offsetting in the Pilbara is problematic due to land tenure
constraints and mineral prospectivity which make it extremely difficult to purchase land for
conservation purposes and to implement on-ground actions which deliver long term
biodiversity protection (OEPA 2015). The PSCI will allow the implementation of conservation
actions in a coordinated and strategic manner. Actions will be based on clear investments
and targeted outcomes and will focus on the highest priority biodiversity issues in the Pilbara
to ensure that future mining and development is not unreasonably constrained (OEPA 2015).
Fortescue understands that the OEPA has been in regular contact with DoE to discuss the
PSCI and ensure that the principles and outcomes address EPBC Act requirements and
DoE policy and expectations. Fortescue understands that during discussions in 2015 DoE
advised that:
o It supports the PSCI in principle
o It does not have a specific preference for any particular governance model
o Its main interest is in accountability arrangements.
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3.
Table 2:
Item

RESPONSE TO PUBLIC SUBMISSIONS
Response to all public submissions
Commentator

Submission and/or Issue

Response

The PER does not adequately identify the values of
Karijini National Park at risk from the proposal, and
there is limited assessment of the likelihood and
consequences of potential direct and indirect impacts
on the National Park.
A separate section should be included in the
Response to Submissions detailing and assessing all
potential impacts to Karijini National Park.

Fortescue is not proposing any direct impacts to Karijini National Park. The results of the
Southern Borefield Groundwater Model predicts that after 30 years of abstraction, an
unmitigated drawdown potentially reaches 1 m in the vicinity of Hamersley Gorge.
Groundwater abstraction from the Southern Borefield is described in Sections 12.7.6 and
12.8.2 of the PER and will be managed through an adaptive management process, whereby:

Please provide a clear description of the expected
project life for this specific proposal. There appear to
be misleading statements about this in the PER which
should be clarified.

Page 1 of the PER makes a clear statement that the expanded footprint at Solomon will
sustain operations for approximately 35 years from 2016 at the current rate of operations.

The proponent should provide further information
regarding the potential for groundwater monitoring
activities to require disturbance or infrastructure within
Karijini National Park. The potential impacts of such
disturbance on park values should be fully evaluated
as part of the assessment of this proposal.
Please provide information in the Response to
Submissions to demonstrate that groundwater impacts
associated with the proposal can be adequately
monitored without the installation of monitoring bores
inside the Karijini National Park.

This Proposal does not propose any direct disturbance to Karijini National Park. The
management proposed for the groundwater impacts associated with the Proposal can be
adequately monitored without the installation of monitoring bores inside Karijini National Park.
Section 12.7.6 describes that
"A monitoring bore network with two standpipes at each sites, will be installed to enable
monitoring of groundwater levels between the borefield and Hamersley Gorge. These bores
will be located outside of Karijini National Park."

General Comments
2.1

2.2

Department of
Parks and
Wildlife

Wildflower
Society

Groundwater abstraction will be balanced between mine dewatering, the Southern
Borefield and the Lower Borefield, including a cessation of pumping from the Southern
Borefield if required.

Monitoring bores are located upstream of Hamersley Gorge to monitor groundwater
levels during operations and post-closure.

A three tier trigger level approach is employed whereby additional management
measures such as aquifer reinjection will be undertaken where trigger levels are
exceeded.
Fortescue is committed to ensuring there are no impacts to springs, pools, creeklines, gorges,
vegetation or Aboriginal heritage within Karijini National Park.


Vegetation and Flora
2.3

Department of
Parks and
Wildlife

In addition, Section 12.8.2 describes the potential installation of aquifer reinjection bores west
of Wittenoom-Nanutarra Road.
The final location for monitoring bores will be determined in consultation with DoW and
DPaW.
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2.4

Department of
Parks and
Wildlife

Based on the information provided in the PER
(including the Solomon Hub Flora and Vegetation
Assessment, Ecologia 2014), it remains unclear
whether niche habitats, where Priority flora species
(and other taxa of conservation significance) were
identified as being highly likely to occur, were included
in the targeted surveys. Without this information, it is
not possible to determine with any level of certainty
that particular conservation significant species
(associated with smaller niche habitats) actually occur
within the ‘development envelopes’, and consequently
if the proposal is likely to have an impact on these
species.
The Response to Submissions should include a
discussion of how niche habitats were identified,
considered and surveyed for the assessment of this
proposal.

The likelihood of occurrence of significant flora identified from database searches was
assessed based on the distribution and/or known habitat preference using the criteria
(Ecologia Environment, 2014a) shown in the Table below. This was conducted for the entire
Solomon Hub survey area.
Table 3:
Likelihood of Occurrence
Likelihood

Criteria

Recorded

The taxon has been recorded within the study area.

Highly Likely

Due to the proximity of previous records (<2 km) and the presence
of suitable habitat, the taxon is considered highly likely to occur
within the study area.

Likely

Given the presence of suitable habitat and moderate proximity (2-10
km) of previous records, the taxon is considered likely to occur
within the study area.

Possible

The habitat specificity of the taxon is broadly defined or undefined
and there are records within 50 km of the study area. There is
insufficient information available to exclude the possibility of
occurrence within the study area.

Unlikely

The habitat specificity of the taxon is well defined from previous
records and the habitat is considered unlikely to be present within
the study area; or there are no records within 50 km of the study
area.

The habitat information and likelihood of occurrence were assessed for each species to
determine what areas of potential habitat would be targeted for survey. Transects were
chosen based on the best opportunity to find Priority Flora for that area. For instance, in an
area with many Gompholobium karijini records close by, a transect would be selected on top
of the hills to provide the best opportunity to record as many individuals as possible. Similarly,
in an area where
Rhynchosia bungarensis is known, transects would target creek lines as this is this species
preferred vegetation habitat. In addition, many previously recorded locations were visited to
determine the accuracy of the location and often additional transects were completed in these
areas.
The smaller, niche habitats targeted that were known to support Priority Flora included gullies,
creek lines, drainage lines, cracking clay/crab holed plains, rocky outcrops/cliffs, wet areas,
sumps, drainage areas and scree slopes (Ecologia Environment, 2014a).
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2.5

Department of
Parks and
Wildlife

Additional information should be provided by the
proponent to improve the level of certainty regarding
the predicted impacts for Gompholobium karijini.
Additional information required may include data or
expert advice already held by the proponent, but not
included in the PER, relating to species ecology and
habitat and the results of additional targeted surveys.
Any targeted surveys for G. karijini should focus on
confirming the extent of the species protected within
Karijini National Park, as the majority of known
populations and modelled habitat to the north-west of
the ‘development envelopes’ occur within mining
leases.
It is not considered appropriate for the proponent to
use distribution mapping based on ‘prospective
habitat’ as a surrogate for assessing the potential
impact of the proposal on G. karijini, particularly as the
model used in the PER appears not to have been
verified using actual species location records such that
known records for the species do not appear to
coincide with modelled suitable habitat (see Figure 37,
p. 129).
Please ensure that the Response to Submissions
includes the details of additional G. karijini surveys in
order to demonstrate that impacts associated with the
proposal would not significantly impact the species
population size or distribution.

Since the release of the PER, Fortescue has undertaken a targeted survey for G. karijini and
can now confirm that the total known number of individuals is now 19,348 adult plants from 95
populations (more than 500m apart). In addition, a further 1,697 juveniles and 3,487
seedlings have been counted, although Fortescue acknowledge that not all of these
individuals will reach maturity.
Additional habitat was observed within Karijini National Park that was not accessible either
due to safety constraints (Wittenoom Gorge) or lack of access. It is likely that additional
populations of G. karijini are present in areas not yet surveyed.
Figure 1 demonstrates the location of all known populations of G. karijini and Figure 2
demonstrates the location of populations in relation to the proposed disturbance. The Tables
provided in Attachment 1 of this document shows the quantified impact to G. karijini. The
cumulative impact is now 23% of all known individuals. The cumulative disturbance of 19
populations of G. karijini represents 20% of the 95 known populations. The tables must be
considered with the following caveats:
In many instances, populations fall both within and outside of current and proposed
disturbance footprints. The numbers of individuals in each population does not
necessarily indicate the number of plants to be disturbed – refer to Table 1 for the
number of individuals to be disturbed.

The data that has been supplied by Fortescue’s consultants for each individual location
where the species have been recorded does not provide information on the numbers of
seedlings/juveniles. Therefore the number of individuals in Table 2 of Attachment 1 are
for all individuals, not merely mature adult plants. As above, Fortescue acknowledges
that not all immature individual plants will reach maturity. Ecologia’s targeted survey
report indicates the number of adult plants within each population.
Fortescue does not consider this to be a significant impact and points to the large numbers of
individuals and populations located within Karijini National Park and outside of the Mine
Development Envelope.
Fortescue also notes that the species appears to respond well to disturbance, having been
located growing in previously cleared areas and re-sprouting from fire, either from root stock
or seed. Fortescue considers that this species is good candidate for rehabilitation activities to
promote re-establishment of disturbed populations.
Fortescue has discussed the record of G. karijini at Mt Farquhar with its consultant and can
confirm that a single G. karijini plant was identified in the field on 5 May 2012 by botanist Mr
Stephen Kern. Mr Kern is familiar with the species and the identification of the species from
G. oreophilum by the absence of hairs on the stems and leaves. A specimen from this plant
was lodged with the WA Herbarium after the survey.
Persons lodging specimens with the Herbarium are not given any written confirmation or
receipt that their specimen has been received and it is not unusual for specimens to remain at
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the Herbarium for many years without Herbarium staff positively identifying the specimen
(Fortescue acknowledges many of the Herbarium staff are volunteers). Fortescue is of the
belief that the specimen lodged was either
rejected due to lack of flowering or fruiting parts, or
remains at the Herbarium waiting to be positively identified, or
the specimen has been misplaced during the move between the old Herbarium and its
new location.
Below is a photograph taken by Mr Kern in 2012 of the Mt Farquhar specimen. It is clear from
the photograph that the specimen does not feature hairs on the stem and leaves that would
distinguish the specimen as G. oreophilum.




Plate 1:

Ecoscape photograph 5 May 2012
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Below is a photograph of a typical G. karijini specimen taken during the recent targeted survey
undertaken by Ecologia Environment. It is noted that this specimen and the Mt Farquhar
specimen above are identical in the lack of hairs which would distinguish the specimens as G.
oreophilum.

Plate 2:
2.6

Department of
Parks and
Wildlife

Indirect impacts from factors such as dust, altered
surface or groundwater hydrology, or altered
microclimatic factors on G. karijini are unclear. Given
the high level of direct impacts on known locations
within the ‘footprint’, it is considered that a more
detailed understanding of the potential indirect impacts
on G. karijini populations adjacent to the mine area is
warranted.
The Response to Submissions should include an
assessment of indirect impacts to G. karijini within and
adjacent to the project area.

Ecologia Photograph from Targeted Survey

There is potential for indirect impacts to G. karijini caused by:

increased dust deposition;

altered drainage; or

increase in weeds.
The targeted survey undertaken by Ecologia in 2016 identified that overwhelmingly G. karijini
is located on raised plateau areas and hill footslopes. Due to operational and engineering
requirements, and the location of the orebody in deep paleodrainage channels in valley floors,
infrastructure such as open pits, processing infrastructure and roads are generally located in
valleys and flat areas. As a result, G. karijini is unlikely to be indirectly impacted by dust.
Never the less, only 9 of the 95 known populations of G. karijini occur adjacent to the
proposed disturbance and any indirect impacts from dust deposition on the species
conservation are likely to be negligible.
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Similarly due to the G. karijini preferred habitat being plateaus and hillslopes, the species is
unlikely to be impacted by altered drainage or weeds. These areas are generally outside of
the project footprint, above the drainage lines and will still receive direct rainfall and are in
locations that are not easily accessible by vehicles or cattle, which are the main vectors for
the spread of weed species.

2.7

Department of
Parks and
Wildlife

The Response to Submissions should include further
information regarding specific measures proposed to
minimise, monitor, manage and mitigate direct and
indirect impacts on G. karijini and its habitat as a result
of the proposal.

Management of impacts to conservation significant flora, including G. karijini is managed in
accordance with Fortescue’s Significant Flora and Vegetation Management Plan (45-PL-EN0017). Specific management measures as outlined in this Plan could include:
Review the proposed project design against the vegetation survey data to avoid/minimise
clearing of significant flora and vegetation.

Identify G. karijini on the ground by appropriate signage, fencing and/or flagging prior to
clearing in accordance with the Marking Out Environmentally Sensitive Areas Procedure
(E-EN-PP-1102).

Record G. karijini identified during the approvals process in the Corporate GIS and PIMS
in accordance with the Environmental Datasets – Data Governance Guidelines (100-GUEN-0020).

Minimise clearing and vegetation disturbance to ensure significant flora and vegetation
are protected. Conduct clearing in accordance with a permit issued under the Ground
Disturbance Permits Procedure (100-PR-EN-0004), the Vegetation Clearing and Topsoil
Management Procedure (45-PR-EN-0013) and/or the Exploration Environmental
Management Plan (E-PL-EN-0002).

Ensure staff and contractors are aware of the location of G. karijini on site and their
responsibility to ensure its protected.

Ensure all vehicles, plant and equipment, including trailered equipment, are clean,
inspected and certified prior to entry into the Fortescue Operations Area in accordance
with the Weed Management Plan (45-PL-EN-0013).

To minimise the potential for dust deposition on vegetation, implement dust suppression
measures in accordance with the Mine and Rail Dust Management Plan (45-PL-EN0030).

When significant flora and vegetation are known or likely to occur in the Fortescue
Operations Area, develop and implement a monitoring program as outlined in the
Significant Flora and Vegetation Monitoring Guidelines (45-GU-EN-0001).
Fortescue considers that its GDP procedure will adequately manage the disturbance to G.
karijini. During the GDP process, maps are created which highlight environmental values, for
instance, any areas that may not be disturbed or in this instance, the location of priority flora
species. These locations are later flagged in the field and all efforts are made to avoid
disturbance to the species. This can include larger GDP boundaries to allow flexibility in the
placement of infrastructure or clearing envelopes. The approver of the GDP can also place
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conditions on the permit requiring additional environmental management actions. This could
include seed collection (if in the right season), or use of dust suppression measures.

2.8

Department of
Parks and
Wildlife

The Response to Submissions should provide details
of further targeted surveys for Acacia effusa in areas
outside of the direct and indirect impact ‘footprint’ to
confirm the extent of the local population, and to
demonstrate that implementation of the proposal is
unlikely to result in the loss of the species at the
northern extent of its range.

Table 27 of the PER quantifies the impact to priority flora species located within the
cumulative footprint of the Solomon Project based on the total known individuals of each
species. Fortescue refers to the commentator’s request for details of the extent of the local
population and further comments made at Item 2.18, which requests additional information on
the impact to priority flora species on a local scale.
Fortescue agrees that Table 27 of the PER does not discuss the impact to priority flora
species on a local scale and has amended Table 27 (see Attachment 3 of this document) to
consider the impacts to those species listed in the table at a local scale as well within the
wider Pilbara region. This has resulted in changes to the numbers presented in Table 27 of
the PER. Note, Fortescue has also amended the species in Table 27 to reflect current
nomenclature and conservation status. This has changed for some species since the PER
was released.
Fortescue contends that the using the results from the flora survey in isolation from other
adjacent records does not portray the local extent of the species recorded. Fortescue
consider that the survey boundaries for Ecologia’s 2014 flora and vegetation survey are
arbitrary and that the recorded populations may not necessarily reflect the local distribution of
each species. It would be remiss to consider that specimens located immediately adjacent to,
but outside of the survey boundary, would not be included in a discussion of the impact to the
species in a local context. The area considered to be the local extent for the purpose of the
assessment of the impact to conservation significant flora species is displayed in Figure 3 of
this document.
Therefore, Fortescue have included records of flora species from the adjacent Karijini National
Park to arrive at a more accurate local extent. It is these numbers that are presented in the
amended Table 27, found at Attachment 3 of this document. Fortescue notes that there is no
guidance on what is considered to be the local extent of a species for the purpose of EIA.
Using Acacia effusa as an example, the total known extent this species’ is a range of 250km,
of which some populations are located within the Solomon disturbance footprint, however,
additional populations are located in Karijini National Park. Using the survey boundary as an
arbitrary local extent is not appropriate for a species that is currently known from a range of
just 250 km and where populations are located in close proximity to the survey boundary. In
the absence of any guidance on what is considered to be a local extent, Fortescue contends
that the local extent for A. effusa includes records of the species in Karijini National Park. On
this basis, the quantified impact to the species at a local extent is less than that described in
the PER (which was based on disturbance within the survey area). As a result, the quantified
impact to A. effusa on a local extent is 39% and 15% at a regional scale. Based on this level
of impact Fortescue does not intend to undertake any further targeted survey work for this
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species. The extent of A. effusa and its recorded locations in relation to the development
envelopes is provided in Figure 4 of this document.
Similar conclusions have been drawn for the other priority flora species listed in the amended
Table 27.
Fortescue agrees that impacts to conservation significant species should be avoided where
possible. Fortescue's Significant Flora and Flora Management Plan includes a range of
management actions to avoid, or minimise the impacts to conservation significant Flora and
Vegetation. Fortescue has discussed the possibility of targeting some priority species,
including G. karjini for rehabilitation.

2.9

Department of
Water

Previous requests by the Department to provide
vegetation mapping as spatial data have not been met.
The department requests this information be provided
with the Response to Submissions to enable a
complete assessment.

The Environmental Scoping Document (ESD) for the proposal identified the following survey
requirements:
Consolidate vegetation and flora reports incorporating information from all relevant and
new studies, particularly the following priority species:
o Gompholobium karijini
o Aristida jerichoensis var. subspinulifera
o Paspalidium retiglume
o Lepidium catapycnon
o Goodenia nuda

Carry out Level 2 flora and vegetation surveys in areas not previously surveyed to Level 2
requirements and that are likely to be directly or indirectly disturbed as a result of the
proposal.
Fortescue has provided the OEPA with all information from the Level 2 survey undertaken by
Ecologia in 2014. The OEPA is the agency responsible for assessment of environmental
impacts associated with the Project including impacts to vegetation and flora.
To assist with the impact assessment, Fortescue has provided Figures 5, 6 and 7 to
demonstrate the location of GDE vegetation in relation to groundwater levels during mining
operations.
Figure 5 shows all GDE and potential GDE vegetation within the Mine Development Envelope
and the extent of dewatering to support mining operations. Note, the dewatering extent in this
envelope is a cumulative impact; the actual extent of dewatering will change as mining
progresses and areas previously dewatered earlier in the life of the mine will begin to return to
pre-mining water levels. It is apparent from this figure that most areas impacted by
dewatering are likely to be removed by mining as the dewatering extent is almost completely
encompassed by the proposed disturbance envelope. The impact to the vegetation
communities in these areas has already been quantified in Table 24 of the PER.
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Figure 6 shows groundwater levels at the Lower Borefield after 25 years of groundwater
abstraction. Fortescue refers to Section 8.9.5 and Figure 38 of the PER where impacts to the
potential GDE vegetation in the lower borefield is discussed.
Figure 7 shows groundwater levels in the Southern Borefield after 30 years of groundwater
abstraction. Fortescue refers to Section 8.9.5 and Figure 39 of the PER where impacts to the
potential GDE vegetation in the southern borefield is discussed.
Impacts to GDE and potential GDE vegetation are also discussed further at item 2.12 of this
document.

2.10

Department of
Water

Zalamea Creek vegetation downstream of the
development envelope utilises surface water and soil
moisture derived from flow events. This vegetation will
be impacted by interception of surface water flows.
This should be recognised as an indirect impact of
mining operations and a risk assessment carried out,
with at risk vegetation identified and risk mitigation
actions described.
The Response to Submissions should include an
assessment of vegetation in Zalamea creek
downstream of the project area, and identify potential
impacts to vegetation associated with interception of
surface water.

The potential for impacts to surface water flows has been assessed in Section 12.7 of the
PER. A risk assessment of potential impact to surface water flows has been conducted using
hydraulic modelling to understand the consequences of potential impacts. These results have
been considered against the relative frequency of flooding to understand the likelihood of
impact. This is discussed in Section 12.7.1 and Appendix 16 of the PER.
The PER (pg. 281) identifies that “The principal potential impact of mining at Solomon on
hydrological processes is a reduction of quantity of surface water flows from pre-development
levels”
The impact to surface water flow from the Project has been assessed and has been found to
be minimal at a regional scale. This surface water assessment was discussed in the PER and
was provided as Appendix 16. Fortescue agrees that there will be a reduction of surface
water flow immediately downstream of the proposed disturbance footprint. Fortescue’s
hydraulic model is explained below.
With regards to Zalamea Creek, the model assumes that there is no surface water flow
generated from the catchments in which disturbance is proposed. This accounts for 67% of
the Zalamea Creek Catchment. This is a very conservative approach mitigating factors
including direct rainfall and numerous small tributaries contributing run-off from the hillslopes
in the flanks of the gorge provide a source flow and limit the potential for impact. In addition,
following significant rainfall events, water captured in open pits may be discharged to
downstream environments in accordance with Fortescue’s Part V licence at Solomon,
providing a delayed discharge of natural flow. Figures 72 and 73 of the PER demonstrates
the impact of removing all surface flow from within the disturbance footprint upstream of
Zalamea Creek pools.
The model predicts that without any surface flows from 67% of the Zalamea catchments, there
will be 30% of the original surface flow arriving at the alluvial fan downstream of the Zalamea
Gorge area during a 50% AEP event (a 1 in 2 year event).
Fortescue considers that it is highly unlikely that there will be no surface water flow from the
Zalamea catchment areas impacted by mining. With the use of diversions, as described in
Section 12.7.1, any impacts will be reduced from what is shown in Appendix 16. Diversions
are discussed in more detail later in this item.
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Vegetation immediately downstream of the proposed impact area at Zalamea Gorge is not
considered GDE vegetation. This vegetation is mapped as:
AhGwTe: Atalaya hemiglauca low open woodland over Grevillea wickhamii and Acacia
pyrifolia mid open shrubland, over Corchorus lasiocarpus, Indigofera monophylla and
Tephrosia rosea var. Fortescue creeks low open shrubland over Triodia epactia hummock
grassland and *Cenchrus ciliaris tussock grassland.
Fortescue agrees that this vegetation community would be considered riparian as it is growing
in the riparian zone of Zalamea Creek and it is clear from inspection of the aerial photography
that vegetation growing in the gorge has greater density than the surrounding landscape, as
this area is a focal point for moisture and nutrient retention. However, the individual species
present within this vegetation type, such as Grevillea wickhamii Indigofera monophylla and
Trioda epactia are not dependent on regular surface water flow and are regularly encountered
across the landscape. Fortescue agrees that in the scenario outlined above, where surface
water flows within the gorge are reduced to 30% of the original flow, there will be a decline in
the health of the vegetation community immediately downstream of the disturbance footprint,
which may lead to changes in community structure. However, the community will continue to
receive direct rainfall and inputs from other tributaries downstream of the disturbance footprint
which will act to sustain vegetation within the riparian zone. Impacts to vegetation will lessen
as distance from the disturbance increases. Again, this does not consider the mitigating effect
of diversion drains allowing surface water higher in the catchment to continue to flow
downstream.
Therefore, Fortescue asserts that if riparian vegetation is considered to be any vegetation
growing within the riparian zone, there will be no loss of riparian vegetation from altered flow
regimes, but rather the riparian vegetation present will be altered in terms of its floristics and
structure.
As noted by the commentator and mentioned above, diversion drains are an option to
maintain surface water flows to the area downstream of the disturbance footprint. Ultimately,
surface water is managed under the Solomon Life of Mine Surface Water Strategy, which is
discussed in Section 12.8.1 of the PER. Note, this section discusses in some detail the
requirement for diversions at the confluence of the Trinity sub-catchment and Kangeenarina
Creek. Planning for diversions at Zalamea Gorge has not commenced as mining is this area
is not expected for some time. Fortescue’s overall closure objective for surface water is to
ensure that there are no significant long term impacts on baseline surface water flow patterns.

2.11

Department of
Water

With regards to Mulga communities, the proponent is
using redistribution structures upstream and
downstream of culverts where sheet flow shadowing is
unacceptable. DoW recommends that the
effectiveness of the redistribution structures be

Fortescue has culverts located at 50 m intervals along the Hamersley Railway, in order to
mitigate potential impacts in areas of sheet flow dependant Mulga. The close culvert spacing
was deemed sufficient to mitigate impacts to sheet flow dependant Mulga, without the need
for redistribution structures.
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monitored and adapted over time if shown to not be
effective.
Please demonstrate in the Response to submissions
that sheet flow to Mulga communities would not be
significantly altered by the proposal, and discuss
monitoring and management measures proposed to
be implemented to minimise impacts to Mulga
communities.

In accordance with MS 862 Condition 10.2, there is a monitoring program in place to monitor
surface water flows and vegetation health and cover in the vicinity of areas of significant
vegetation, including Mulga. Results of the monitoring indicate that no impacts to Mulga
communities have been identified due to altered sheet flows as a result from rail operations.
Compliance with MS 862 Condition 10.2 is reported annually to the EPA in the Compliance
Assessment Report. Fortescue is not proposing any changes to surface water management of
the existing railway as a part of this Proposal.

The PER assumes that indirect impacts to riparian
vegetation will only occur where drawdown causes
depth to groundwater to exceed 9 m. This is an
incorrect risk assessment approach and does not fully
capture the potential for impacts to groundwater
dependent vegetation.
As a result of this incorrect assumption the
groundwater drawdown contours shown in Figure 34
are insufficient for an adequate assessment of indirect
impacts to groundwater dependent vegetation. Spatial
data which shows the difference in water level in
metres between the “predictive model” and the “no
impact model” should be provided with a scale in
meters.
A detailed assessment of the drawdown risk to
groundwater dependent vegetation should be
undertaken and provided in the Response to
Submissions.
The assessment should take into consideration the
above information and other information provided in
the DoW submission. The Department of Water
considers that it is likely the risk has been
underestimated, and the potential loss (and recovery
post mining) of this vegetation will be much greater
than has been suggested.

Fortescue notes that the commentator refers to riparian vegetation and the risk to this
vegetation type from groundwater abstraction. Fortescue would clarify that riparian vegetation
is not necessarily dependent on groundwater for its water requirements, but rather is
vegetation that is growing in the riparian zone. In a Pilbara setting, vegetation growing in a
watercourse is likely to be denser than the surrounding landscape as the area is a focal point
for water and nutrients, however the species present may not necessarily be reliant on regular
inundation for their continued existence and are found more widely throughout the landscape.
Similarly, vegetation in drainage lines or watercourses may not be dependent on groundwater
for its water requirements. In the Pilbara, key groundwater dependent species are Eucalyptus
camaldulensis and Melaleuca argentea. Where these species are not present it is almost
certain that the vegetation is not groundwater dependent. The water requirements of
Eucalyptus victrix is more complex and is discussed below and in response to further items in
this document.
Fortescue understands that this comment appears to be directed towards potential impacts to
groundwater dependent vegetation or potential groundwater dependent vegetation from
groundwater abstraction. Impacts to riparian vegetation from changes to surface water flows
are addressed at Item 2.10.
Fortescue's contention is that GDE vegetation can adapt to gradual changes to groundwater
in the range of 1-3 metres as this is within the natural range of conditions experienced by
GDE vegetation. In his report to the EPA, Batini (2009) reported that E. victrix was a resilient
tree able to survive both flooding and falls of groundwater table of up to 10m and extended
periods of drought. Similarly, McLean (2014) found that mature M. argentea trees were able
to tolerate groundwater drawdown of at least several metres, employing plastic root strategies
to access deeper water and other adaptive measures to cope with short periods of extreme
drought. Root growths in E. victrix of 0.5 mm per day to cope with declining groundwater
levels are not unrealistic (Batini, 2009; Froend, 2009).
E. victrix is generally accepted as a facultative phreatophyte (Froend, 2009) with a dimorphic
root system (Florentine 1999; Adams et al, 2006) characterized by an extensive superficial
feeder root system that spread beyond the width of the canopy as well as several longer
taproots. This allows the species to utilise groundwater where it is available, but as a species
it is not dependent on the presence of groundwater and will occur where soil moisture levels
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can support the species, such as in areas that receive significant run-on from higher in the
catchment. Fortescue's contention is that E. victrix occurring in areas such as the Lower
Borefield are unlikely to be dependent on groundwater for their existence as depth to
groundwater in these areas can be up to 6 metres or greater and these areas experience
regular inundation during rainfall events large enough to generate surface flows and therefore
are far more likely to be adapted to obtaining its water requirements from the vadose zone.
Furthermore, the modelled change in groundwater levels is gradual and within the range of
the species natural tolerance and therefore there is expected to be no impact to E. victrix
dominated vegetation.
Groundwater levels beneath GDE vegetation will change from year to year as the aquifer
responds to
i.
changes in abstraction rates and/or
ii.
rate of recharge.
Drawdown in the Southern Borefield is anticipated to extend 5-6 km along the southern
portion of Weelumurra Creek as shown by the 1 m contour on Figure 34 in the PER. The
baseline depth to groundwater ranges from 4-12 m in this area of the Weelumurra Creek (410 m below Eucalyptus victrix communities and 5-12 m below Eucalyptus camaldulensis
communities). The riparian vegetation in this area will potentially experience a 1-3 m
drawdown in groundwater levels over 30 years of abstraction from the Southern Borefield.
Drawdown in the Lower Borefield is anticipated to extend to a portion of the Fortescue River.
The baseline depth to groundwater level in this area ranges from 1-6 m below ground level. E.
victrix communities occur in proximity to the Fortescue River. The predicted drawdown over
this area ranges from 1 m to 5 m with the exception of the eastern extent of the modelled
area. The groundwater in this area (shown in orange in Figure 38 of the PER) is predicted to
change between 2 m and 7 m over 25 years, however this is a conservative estimate as it is
on the edge of the groundwater model boundary.
Even though a change of 1-5 m is anticipated, it is unlikely that the E. victrix will be impacted
as the drawdown will be gradual over 25 years. Additionally, E. victrix is considered “primarily
a vadophyte, that is a species that primarily utilises the water held in the vadose zone and,
though it may occasionally use available groundwater, it is not a species that is dependent on
the water table for survival and the species is tolerant to long periods without flooding or
rainfall“(Batini 2009). Also, as described in PER (page 134), given that this community is
located within the Fortescue River valley, it is likely to experience regular surface water
inundation in most years, and it is more likely that the E. victrix in this area is utilising available
soil moisture in the first 2-3 m of soil rather than deeper tap roots to obtain its water from the
water table.
Note, the groundwater model used to develop the dewatering contours is based on an
averaged rainfall dataset, whereby large cyclonic events are averaged out into yearly rainfall
figures. Therefore, the dewatering model does not predict the impact of these significant
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recharge events as they occur. An event such as Cyclone Peta in 2013 would be sufficient to
produce significant recharge not accounted for in the groundwater model. Such an event
would significantly decrease the modelled groundwater abstraction contours over the life of
the Project. It is reasonable to expect that at least one of these events will occur during the
life of the Project. Never the less, even without such an event, groundwater abstraction can
be managed across the Lower and Southern Borefields and from Mine Dewatering to
adequately meet the Project’s water requirements without impacting GDE or potential GDE
vegetation.
Therefore the risk of drawdown impacting GDE vegetation communities in the Southern or
Lower Borefields during mining is low. Annual rainfall and flooding events are likely to
maintain these vegetation communities by recharging the vadose zone throughout the life of
the mine.

2.13

Department of
Water

Based on the peer review, a 5 km stretch of
Weelumurra Creek identified in the area of drawdown
from the Southern Borefield, has been incorrectly
mapped as being dominated by Eucalyptus victrix.
Based on the canopy cover (assessed from aerial
photography), location and NDVI this vegetation
appears to be a Eucalyptus camaldulensis dominated
community and therefore is a groundwater dependent
vegetation community. It should be noted that the
Southern Bore field may impact on Groundwater
dependent vegetation along Weelumurra Creek as
identified in Figure 34 (Section 8.3.5). This will be a
key factor in the licence assessment, and risks to this
area should be assessed in detail within the Response
to Submissions.
The proponent should consider this area in providing
further information regarding impacts to groundwater
dependent vegetation in the Response to
Submissions.

Fortescue commissioned Ecologia to undertake a level 2 flora and vegetation assessment in
accordance with EPA’s Guidance Statement 51 and Position Statement No. 3 (see Section 2,
where it is demonstrated that the survey meets EPA guidance). During the Level 2 survey,
quadrats were located within the southern extent of Weelumurra Creek and this area was
described by Ecologia as Eucalyptus victrix open woodland. Fortescue consider that a field
based survey is far more likely to provide a more accurate description of the vegetation than a
desktop assessment of aerial photography.
As noted in item 2.12 above the vegetation in this area will potentially experience a 1-3 m
change over 30 years of abstraction from the Southern Borefield. This is not considered
significant as a water level change between 1-3 m is within the natural range of groundwater
fluctuations in the Pilbara.

2.14

Department of
Environment

The proponent should define what is meant by the
term ‘good to excellent condition’ vegetation and
indicate how this relates to impacts to suitable habitat
for EPBC Act listed species.

Vegetation condition within the Project footprint is described by Ecologia Environment in its
survey report Solomon Hub - Flora and Vegetation Assessment (Ecologia 2014a) located as
Appendix 2 of the PER. Vegetation condition is assessed in accordance with the Trudgen
Scale which rates vegetation condition in relation to the level of disturbance present.
Vegetation condition is a de facto indicator of the condition of the fauna habitat present within
the area surveyed. Clearly, where vegetation is in excellent condition, fauna habitat in that
area is also likely to be in excellent condition. Fauna habitat in excellent condition may not
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necessarily be habitat for EPBC Listed species as this would depend on the species habitat
preference.
A combination of these factors therefore determine the significance of the impacts to suitable
habitat for EPBC listed species. For instance, where foraging habitat for Northern Quoll is in
excellent condition, impacts to these areas may have greater significance than impacts to
habitat that may be in poor condition due to impacts from fire, grazing and weeds.

2.15

Department of
Environment

The proponent should clearly identify the specific
surveys undertaken for Lepidium catapycnon which
support the claim that this species does not occur in
the proposed action area. These surveys should be
provided with the Response to Submissions if not
previously provided with the PER.

A number of vegetation and flora surveys have been undertaken over the Solomon Project
area, listed in Section 10.1 of the PER. The data utilised by Ecologia Environment in the 2014
study Solomon Hub Flora and Vegetation Assessment was drawn from no less than 19
separate flora and vegetation studies that have been undertaken either within the Solomon
Project area or surrounding areas to provide a comprehensive local and regional scale
assessment of the flora and vegetation at Solomon (Ecologia, 2014a).
In addition, the scope of the study included a requirement to undertake a targeted significant
flora survey of areas not yet adequately surveyed in the study area - specifically for the
presence of L. catapycnon and other conservation significant species. Section 3.1.3 of the
PER describes how the field survey was undertaken, with areas of suitable habitat for
conservation significant species targeted for survey to increase the likelihood of these species
being identified. Figure 3.1 of Ecologia Environment's report demonstrates the significant
effort that went into these targeted searches.
It is clear from the results of this and other previous surveys that have been undertaken within
the Solomon area that the amount of survey effort that has been undertaken to locate L.
catapycnon is well in excess of what is recommended by the EPA's Guidance on Terrestrial
Flora and Vegetation Surveys (GS51).

2.16

Wildflower
Society of WA

The proponent should provide justification for the
methodology used and the subsequent quality of the
Level 2 flora and vegetation survey data. The
Wildflower Society considers that existing data is not
acceptable as evidenced by:

Fortescue considers that the Level 2 Flora and Vegetation Assessment undertaken in 2014
adequately meets the EPA’s guidance statements.






Exclusive use of remote sensing data in some
areas – ground-truthing of data is required.
Significantly lower than expected species counts
in plot data (with particular regard to plots within
the Coolibah Eucalyptus victrix floodplains)
demonstrating that data presented is not of
acceptable quality.
Use of plot data from existing FMG operations in
lieu of an acceptable regional plot database.

Remote Sensing Tools
The Pilbara is characterised by similar landscapes repeated across vast areas. The land
system mapping conducted by the Department of Agriculture (Van Vreeswyk et al, 2004)
group’s landscapes of similar topography, geology, soil and vegetation types and this is
generally accepted as a good model for predicting broad vegetation types across the
landscape. Additionally, Beard's vegetation types, whilst at a broad scale, demonstrates that
similar vegetation types are found repeated across the landscape. Therefore, Fortescue
consider that the use of software that combines the parameters of Geology, Land Systems,
DEM, Regolith Depth, Topographic Position Index and Multi-resolution Valley Bottom Floor, is
a useful tool to predict the likelihood of vegetation occurring in areas with similar ecological
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Inadequate acknowledgement of “species of other
conservation significance” as defined by Guidance
Statement 51. Only range extensions are currently
discussed. Poorly collected species, range boundaries
and extensions, and potentially new species should
also be considered.

and geophysical properties. Note, the habitat modelling for G. karijini has proved to be at
least 74% correct in identifying habitat for this species.
Quadrat species counts
The scope of the Ecologia study was to incorporate all survey data from previous surveys and
undertake plot based sampling in areas where survey data was deficient. The 2014 survey
established 281 quadrats, however, the total number of quadrats from all surveys included in
the previous surveys for the purpose of this assessment is no less than 734 quadrats. This is
a very large dataset on which to base the assessment.
Note, the species richness curves for the 2014 survey (281 quadrats) was 85-86% of the
predicted species richness and when combined with the previous survey results (734
quadrats) resulted in 91-92% of the predicted species richness. Fortescue considers that
92% represents a very accurate representation of the flora species present across the
Solomon Project area. There is no requirement for any further survey work.
Note, the quadrat located within E. victrix floodplain vegetation is described in Appendix 2 of
the PER (pg 639) as being in “Poor condition” due to grazing and had been burnt in the last 25 years. This is likely to account for the low number of species present, where fire is likely to
have resulted in a monoculture of species that respond well to fire, with species all of the
same age. Grazing by cattle is likely to have removed all palatable herbs and grasses.
Regional quadrat data
The plot data used for the regional floristic analysis covers a wide variety of survey areas
within the Hamersley, Fortescue, Chichester and Roebourne Plains IBRA subregions. Not all
of Fortescue's survey data occurs in areas subject to current or future planned disturbance.
Fortescue undertakes flora and vegetation surveys in support of its Proposals over a much
larger area than the proposal's disturbance footprint (18,459 ha), specifically to allow for
regional floristic analysis. Fortescue considers that the data from its quadrats provides a
significant regional dataset from which to base its assessment, given the range over which the
previous surveys have been undertaken (497,144 ha).

2.17

Wildflower
Society of WA

The proponent’s claim that the surveys described in
Ecologia 2014 had no limitations as indicated on page
72 of the document is unlikely to be accurate, as all
surveys have some limitations.
Please provide a discussion of survey limitations for
this document, and an overall assessment of Survey
limitations for all surveys used in the assessment of
the project in the Response to Submissions.

EPA Guidance Statement 51 makes the following statement on who should undertake flora
and vegetation surveys:
Flora and vegetation surveys should be coordinated and led by botanists who have had
training, mentoring and experience in flora and vegetation survey. It is expected that they will
have specific training and/or experience in ecology and taxonomy of the Australian flora and
would normally have had a wide exposure to WA's flora and vegetation, preferably with
knowledge and experience in the region being surveyed (page 12, GS 51).
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In this regard, the botanists selected for the flora survey clearly meet the requirements of
GS51. The team listed in Table 3.3 of Ecologia's 2014 report are highly qualified to undertake
the survey. At the time the survey was undertaken, the team leader had more than 7 years of
experience in botanical surveys and has led multiple surveys in several regions of WA
including the Pilbara. Other team members had between 1 and 4 years’ experience. Table
4.2, page 73 of Ecologia's report provides a summary of the level of experience for the survey
team. Fortescue is satisfied that the survey team were more than capable of undertaking the
survey and do not consider that experience was a limitation for the survey.
Note, Ecologia acknowledge in their report (pg 72) that access limitations meant that some
areas were not surveyed due to lack of access, even by helicopter, however, the impacts of
this on the success of the survey were minimal.

2.18

Department of
Parks and
Wildlife,
Department of
Water
Wildflower
Society of WA

The proponent should provide further information to
clarify and assist in the prediction of direct, indirect and
cumulative impacts on conservation significant flora in
a format that allows assessment of the individual and
cumulative impacts of all proposal elements on
affected species. Areas requiring clarification include
the following:






The information presented, particularly in Tables
20 (p. 109-110) and 27 (p. 131) is unclear and in
some cases conflicting. Table 20 reports on the
occurrence of significant species in the
‘development envelopes’. For some species, the
table reports on the number of individuals, and for
other species the number of locations, records or
populations (terms that are not well defined in the
document), making it difficult to understand and
compare the level of impact in relation to the
proportion of individuals of each population and
species impacted.
Table 27 describes the impacts on Priority species
on the basis of the approved and proposed
‘footprint’. It is not possible to assess the local
impact on species from Table 27, as the data on
cumulative impacts is relative only to the total
number of individuals known State wide.
Not all species (known from the ‘development
envelopes’ listed in Table 20 are included in Table
27. For example, Teucrium pilbaranum (Priority 1)

Table 20
Table 20 of the PER demonstrates the combined knowledge for each species from various
sources. For clarity, Table 20 has been amended (found at Attachment 2 of this document),
separating Fortescue records from Florabase records (DPaW, 2007), with a description of the
number of specimens within the Disturbance Envelopes where possible. Florabase records in
the Table are those as provided in Ecologia Environment’s Flora and Vegetation Survey
Report (Ecologia, 2014a). Note, in some instances, exact numbers are not possible due to
the species growth habit (hummock or tussock grasses) and the habitat in which it is located
(for example, grasslands). In these instances, individual plant numbers may be an estimate.
Species counts in Fortescue’s records have changed since the PER was released as new
survey data has been included in Fortescue’s database.
Table 27
Table 27 has been reproduced to consider impacts on a local scale (found at Attachment 3 of
this document). For the purpose of the assessment, ‘local’ is considered to be the extent of
Ecologia’s 2014 Vegetation and Flora assessment combined with records from Karijini
National Park. Refer to Figure 3 of this document for the extent of the ‘local’ area. See Item
2.8 and further discussion in this item for a discussion of the requirement to consider impacts
on a local scale as well as a regional scale.
It is noted that some of the numbers of individuals in Attachment 3 have changed from the
Table 27 in the PER. This is due to additional data sources being located, either from the
DPAW’s Threatened Flora Database or from additional surveys carried out since the
publication of the PER. Nomenclature changes have also contributed to some changes in
species counts. See also comments at Item 3.4.
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and Euphorbia australis var. glabra (Priority 2) are
not included, despite being recorded within the
‘development envelopes’ and both species being
potentially at risk from indirect impacts.
The apparent interchangeable use of
‘development envelopes’ and ‘footprint’ in the
PER also makes it difficult to compare and
correlate the information presented in Tables 20
and 27. If impacts on conservation significant
species are only assessed in relation to the
project ‘footprint’ as opposed to the ‘development
envelopes’, it is not possible to determine with any
level of certainty the potential indirect impacts on
species that occur outside the ‘footprint’ but within
the ‘development envelopes’.
The proposal needs to take into account the
cumulative impact to the Fortescue IBRA subregion and adjacent foot slopes of the Hamersley
and Chichester sub-regions.
Statistics from Table 23 have been incorrectly
stated in the text. The correct percentage change
of the Platform Land System would be 3.22%, not
1.78% as stated.

Response
Discrepancies between Table 20 and 27
Only those species within the proposed disturbance footprint are discussed in Table 27 of the
PER. Where species listed in Table 20 are not at risk of disturbance, they are not included in
Table 27.
Footprint versus Development Envelopes
The assessment of impacts to the flora and vegetation in the PER are based on an indicative
disturbance footprint. This footprint is evident in many figures within the PER, for instance,
Figure 4 of the PER shows the indicative disturbance footprint as shaded bright green. The
footprint occurs within the Disturbance Envelopes, which is consistent with page 4 of EPA
guidance Statement 1: Defining the Key Characteristics of a Proposal.
Fortescue provided a quantitative assessment of impacts to Priority Flora species in relation
to the number of individuals within the Development Envelopes (Table 27 of the PER). The
commentator has requested a discussion of impacts on a ‘local scale’. For clarity, the table
reproduced at Attachment 3 of this document provides the quantitative data for impacts to
Priority Flora species in relation to the number of individuals recorded within the ‘local area’
and at a regional scale (Pilbara IBRA bioregion). As defined above at Item 2.8, local scale is
defined as Ecologia’s 2014 survey area and where records occur within Karijini National Park.
The table at Attachment 3 of this document indicates that the Proposal has the potential to
impact 67.8% of Eremophila magnifica subsp. magnifica in the local area and 23% of regional
individuals. This percentage has been calculated using Fortescue’s GIS database and is likely
to be an overestimate of impact as the OEPA has recently advised:
Table 27 (Table 4) shows a possible impact of 23% on Eremophila magnifica subsp.
magnifica, however through working on other projects in the Hamersley Ranges the OEPA is
aware that the total number of individuals presented in the table (1,021) is an underestimate
of the actual numbers by at least one order of magnitude. As such the proposal is likely to
remove less than 2.3% of the total population.
As discussed in response to an earlier comment above, Fortescue considers that the indirect
impacts to conservation significant species is considered to be negligible.
Cumulative Impacts by Sub-region.
Fortescue has undertaken an assessment of cumulative impacts to priority flora within the
Hamersley, Chichester and Fortescue subregions (found at Attachment 4 of this document)
for Fortescue’s three mine sites and rail infrastructure.
Of the nine priority flora proposed to be impacted by the Proposal, five species are also found
in the Fortescue Subregion:


Aristida jerichoensis var. subspinulifera
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Gompholobium karijini

Triodia basitricha

Goodenia nuda

Rhynchosia bungarensis.
Goodenia nuda is the only species found in all three subregions and is the only species that
will be impacted by all of Fortescue’s mines and rail infrastructure. The cumulative impact of
the proposals have a potential to impact on 42% of Goodenia nuda individuals in the
Hamersley, Chichester and Fortescue subregions. This however is likely to be an artefact of
sampling whereby Fortescue records are directly associated with Proposal footprints.
Goodenia nuda is shown on NatureMap to be more wide ranging than Fortescue’s flora
survey areas (Plate 3 below) and therefore the potential impacts to Goodenia nuda individuals
is likely to be less than 42%.
Cumulative impacts to G. karijini and T. basitricha are similar to the local impact and similarly
Fortescue concludes that it is unlikely that this Proposal will have a significant impact on these
species.
Platform Land System
Fortescue agrees the correct percentage change to the Platform Land System is 3.22%.
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Plate 3:

Naturemap Records of Goodenia nuda

Subterranean Fauna
2.19

Department of
Parks and
Wildlife

Mapping of the 1 metre drawdown boundary for the
Lower Fortescue borefield (northern borefield) based
on hydrological modelling was not used in either the

Fortescue used a 2 m drawdown boundary for the Lower Borefield Stygofauna impact
assessment as described in Section 11.6.2:
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stygofauna desktop assessment (Appendix 11) or the
stygofauna assessment (Appendix 12) for the PER.
The proponent has instead utilised an assumed area
of drawdown influence greater than 5 metres to assess
the threat to stygofauna species present within the
potential drawdown area for the northern borefield.
The basis for, and appropriateness of using a 5 metre
drawdown to predict impacts should be justified in the
Response to Submissions.

After the Level 2 survey, it was thought that there were 18 species that were found only in the
proposed drawdown areas of the borefields and that only three of these were considered
potentially restricted to the borefields (Figure 48). Subsequent to the Level 2 survey being
completed, the groundwater models for the Southern and Lower Borefields have been
updated (emphasis added). Seven species were located outside or near the edge of the
borefield drawdown areas, where the drawdown is predicted to change 1-2 m (commencing
after year 25 for the Lower Borefield and year 20 for the Southern Borefield). This is within the
natural variation in the water table (Loomes, R, 2010a).
Appendix 12 also discusses natural variation in the Pilbara as 2 m and references Johnson
and Wright, 2001, and Commander et al. 2004. Consequently the 5 m drawdown estimate
used in the Appendices is not used for the PER impact assessment. The 2 m groundwater
contour was assessed as the extent of the impact area in the PER as it is considered the
natural annual variation for groundwater in the Pilbara
The Solomon Desktop Stygofauna Assessment for the Solomon Mine area and the
Stygofauna Assessment of Northern and Southern Borefields was undertaken prior to the
completion of the Lower Borefield (northern borefield) groundwater model. Thus an estimate
was provided for Section 3.2.2 on page 8 of Appendix 11: Stygofauna Assessment Report.

2.20

Department of
Parks and
Wildlife

It does not appear that the Kings mine new southern
pits and their associated drawdown zones have been
surveyed for stygofauna. While the broader Solomon
development area was included in the desktop
assessment (Appendix 11), the data does not clearly
indicate if this area has been, or is intended to be
surveyed.
Additional surveys to meet Level 2 survey standards
should be provided with the Response to Submissions.

Castle Valley and Frederick are the deposits referred to in Appendix 11 as the Kings (new
southern pits). Section 11.6.1 of the PER describes that Castle Valley has been sampled for
stygofauna but Frederick has not been sampled as the pit is above groundwater levels.
Section 11.6.1 of the PER describes the following:
“In regards to the new mining area in Castle Valley, the regional subterranean fauna
assessment undertaken by Subterranean Ecology in 2011 included the southern portion of
Castle Valley’s proposed pits. This survey did not identify any restricted species in the Castle
Valley Deposit. Bennelongia (2014) has further advised that even though it is likely that a
moderately rich or rich stygofauna community may occur around the proposed pits, the
stygofauna community within the proposed Castle Valley Deposit is likely to be similar to the
Kings and Queens’s community because of the similar geology and landscape to the Kings,
Queens and Zion deposits.”
Section 11.6.1 of the PER also discusses that “The proposed pits at Frederick have not been
included in any stygofauna surveys as the Frederick Deposit is located above the water table
and therefore is unlikely to impact on stygofauna”.

2.21

Department of
Parks and
Wildlife

The Bennelongia (2013) report (Appendix 9) indicates
that the area associated with the Solomon project
represents a relatively rich troglofauna community. It
also found three species of troglofauna only known
from the proposed mine pits at Zion. The report
suggests that two of these species (Draculoides sp.

The proposed mining areas referred to as the new potential pit areas to the south of Kings in
Appendix 9 are Castle Valley and Frederick as described in the PER.
Section 11.6.1 of the PER described that Castle Valley was sampled during the regional
subterranean fauna assessment undertaken by Subterranean Ecology in 2011. This survey
did not identify any restricted species in the Castle Valley Deposit.
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B30 and Zuphiini sp. Solomon) may have small ranges
and therefore may be restricted to outcropping channel
iron deposits at Zion.
There has been no troglofauna survey in any of the
new potential pit areas to the south of Kings and
currently the likely pit configuration and area is only
estimated.
Given the occurrence of potentially restricted
troglofauna species at the Zion deposit, and the
uncertainty about their distributions, as well as a lack
of survey effort in the ‘Kings (new southern pits)’,
additional surveys to meet Level 2 survey standards
should be provided with the Response to Submissions.

Additionally, the geology of the potential mine pits in Castle Valley and Frederick is similar to
that at Firetail, Kings, Queens and Zion (Figure 17, Figure 18 and Figure 47 of the PER). The
alluvial and colluvial sediments of the valleys extend well beyond the areas to be mined,
indicating that there is likely to be habitat connectivity along the valleys for any troglofauna in
the sediments (Figure 50 and Figure 52 of the PER).
This is supported by the range of Nocticola sp. S3. Figure 52, shows that Nocticola sp. S3
was found in Zion, Queens and Sheila Valley. Similarly, there is also likely to be good
connectivity from the alluvial deposits and DID on valley flanks into the BIF and hardcap of
surrounding ranges (Bennelongia 2015).
A troglofauna sampling programme was undertaken across the Frederick pits and surrounding
geology in January 2016. A summary of the survey findings is as follows:
a total of 99 troglofauna specimens belonging to 17 species were collected during the
survey.

four of the collected species are widespread within or beyond the Solomon area

seven species were collected outside the proposed mine pits in the vicinity of Frederick
deposit

six species were recorded only within the proposed mine pits, of which two species (the
bug Meenopliidae sp. B12 and pseudoscorpion Tyrannochthonius sp.) are likely to be
more widespread.

There are four species currently known only from proposed pit areas, three of these
species were collected as one or two specimens from single bores.
Bennelongia’s (2016) report concluded that the troglofauna species at Frederick are unlikely
to be threatened by the proposed mining activities for the following reasons:






the proposed pits are small (45 ha and 14 ha)
the pits lie within geologies that extend for several kilometres beyond the pits (without any
obvious spatial barriers that could lead to habitat restriction)
the linear ranges of the remaining four species known only from the proposed pits are
likely to extend at least 1 km beyond the proposed mine pits.

In conclusion, troglofauna has been assessed for all deposits with the Proposal area and the
surveys have concluded that mining of the proposed pits is unlikely to threaten troglofauna.
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It would assist the Department in assessing the
proposed action if the existing Solomon approval
(EPBC 2010/5567) was discussed in greater detail.
Please provide the following information regarding
EPBC 2010/5567:

The existing Solomon approval (EPBC 2010/5567) is described as follows:

Terrestrial Fauna
2.22

Department of
the Environment






approved action area
disturbance footprint
MNES impacted
mitigation management plans approved under
2010/5567 that will implemented (and updated) for
the proposed action.

Approved Action Area
The original Solomon Project was referred to the then Department of Sustainability,
Environment, Water, Population and Communities on 6 July 2010. The referral stated a total
of 6,000 hectares of disturbance. A further 313 ha was added to the disturbance footprint after
approval of EPBC 20110/5567. The approved action area is shown in Figure 2 and Figure 3 of
the PER, described in the legend as the “Currently Approved Development Envelopes”
Disturbance Footprint
The existing disturbance footprint includes;



4,416 ha for mining activities within the mine development envelope
1,897 ha for rail infrastructure within the rail corridor development envelope

MNES Impacted



Northern Quoll – discussed in PER Section 10.7.1
Pilbara Olive Python - discussed in PER Section 10.7.3

Mitigation Management Plans approved under 2010/5567 that will implemented (and
updated) for the proposed action

2.23

Department of
the Environment

The Proponent should provide a discussion of how the
assessment process is relevant to the EPBC Act
Condition-setting Policy.

The existing DoE approved Conservation Significant Fauna Management Plan (100-PLEN-0022) will manage impacts to MNES (Appendix 4 of PER).

The EPBC Act Condition-setting Policy was released in January 2016 and is relevant to this
assessment as this Proposal is being assessed under the Assessment Bilateral Agreement.
This Policy aims to:
streamline the regulatory process by avoiding duplicative or unnecessary approval conditions
between jurisdictions, in circumstances where state or territory conditions appropriately
manage the environmental impacts on a matter of national environmental significance.
An example of where EPBC Act Condition-setting Policy is relevant to the assessment of this
Proposal is in streamlining conditions when determining suitable offsets for State and
Commonwealth matters. Fortescue proposes to compensate for the residual adverse impacts
of the Proposal by contributing to a conservation offset fund. The proposed conservation
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offset fund is currently referred to by the OEPA and industry as the Pilbara Strategic
Conservation Initiate (PSCI).
The proposed offsets are consistent with the EPA's offset policy for the Pilbara and consistent
with recent approvals issued under the EPBC Act for Pilbara projects including EPBC
2010/6422 and 2012/6689.
The PSCI will allow the implementation of conservation actions in a coordinated and strategic
manner. Actions will be based on clear investments and targeted outcomes and will focus on
the highest priority biodiversity issues in the Pilbara to ensure that future mining and
development is not unreasonably constrained (OEPA 2015).
Fortescue understands that the OEPA has been in regular contact with DoE ensure that the
principles and outcomes of the PSCI address EPBC Act requirements and DoE policy and
expectations. Fortescue understands that during discussions in 2015 DoE advised that:




2.24

Department of
the Environment

The proponent should demonstrate how relevant
EPBC Policies, Recovery Plans, Threat Abatement
Plans and Conservation Advice have been considered
in the assessment of impacts to EPBC listed species.

it supports the PSCI in principle
it does not have a specific preference for any particular governance model
its main interest is in accountability arrangements.

The Environmental Scoping Document requires the following “Relevant policy/guidelines/
legislation” be addressed:
Species-specific recovery plans, survey guidelines and threat abatement plans for
relevant species listed under the EPBC Act (obtained from the Australian Government’s
Species Profile and Threats Database at http://www.environment.gov.au/cgibin/sprat/public/sprat.pl).
Fortescue has addressed the requirements of the Environmental Scoping Document in the
preparation of the PER (see Section 2.1.1 of this document).
The PER lists the threats to Northern Quoll and references the National Recovery Plan for the
Northern Quoll (Hill and Ward 2010). Page 193 of the PER lists the objectives of the recovery
plan. The PER lists an increase in feral predators as a potential impact to Northern Quoll.
The Recovery Plan also lists Cane Toads as a threat to the species. It is highly unlikely that a
population of cane toad would establish itself within area as a result of the Project. The
control of feral predators is listed as a management action to reduce the threat posed to the
species from the Project.
The PER lists threats to Pilbara Olive Python and references the DoE’s (2008) conservation
advice on page 201 and page 202. This included priority recovery and threat abatement
actions such as implement the Threat Abatements plans for the control of foxes and cats.
The PER refers to the management of potential impacts that assist in the abatement of threats
to MNES, specifically the control of feral predators including management of putrescible
waste, impacts from vehicle strikes, maintenance of critical habitat such as pools, appropriate
lighting and control of weed species.
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The application of offsets to significant residual impacts of the Proposal are detailed in Section
15 of the PER. This includes contribution to the Pilbara Strategic Conservation Initiative.
Fortescue notes that the recent conservation advice published by the DoE in relation to the
Pilbara Leaf-nosed Bat was not available during the writing of the PER. However, the PER
does address the Priority Conservation Actions in that:
Ultrasonic detection surveys were undertaken to detect the presence of PLNB within the
development envelopes.

Potential roost habitat for PLNB was identified. However, the infrequent nature and
timing of the calls recorded indicates that the roost habitat would be used for night
foraging only.
In addition, none of the five listed grasses from the DOE’s Plan: Threat abatement plan to
reduce the impacts on Northern Australia’s biodiversity by the five listed grasses are found
within the Project Area. Fortescue conduct regular checks for weed species and has an
annual weed control program in place across all its operational sites.


2.25

Department of
the Environment

The proponent should discuss the possibility of indirect
impacts on EPBC Act species in the adjacent Karijini
National Park in the Response to Submissions.

It is important to note that there is a significant separation distance between the disturbance
associated with the Solomon Project and Karijini National Park. As a result there are no direct
impacts to the park.
The Karijini National Park Management Plan 1999-2009 (KNPMP) includes the following as
values of the park:
Geological types representative of the Central Hamersley Ranges
Landscape features, including gorges, pools and waterfalls, Mt Meharry and Mt Bruce
and rolling hills of red soils and undisturbed spinifex/snappy gum vegetation

Surface and Groundwater values.

Range of vegetation types such as closed forests, Mulga, paperbark forests and
sedgelands, as well as restricted ecological communities and threatened flora.

Fauna values.

Indigenous heritage values
Values are also discussed in the listing of the park under the register of national estate
(although the register is no longer in use). These values combine to give the park significant
conservation, recreational and aesthetic value to the people of Western Australia.
Fortescue notes that the current PER assessment is consistent with the KNPMP where the
Department of Parks and Wildlife is consulted where any potential impacts to the park are
proposed. Fortescue has met with the DPAW on several occasions to discuss the PER and
the potential for impacts to the park’s values. Fortescue re-iterates that there are no direct
impacts to the above identified values of Karijini National Park as a result of the Project.
The Solomon Project is located adjacent to the western boundary of the park. It is
reasonable to conclude that any potential indirect impacts to the park would occur in the area
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immediately adjacent to the park boundary and this is the focus for discussions on potential
indirect impacts to the park within the PER.
The PER identifies the potential indirect impact to the Park as a modelled, un-managed
potential 1 metre decline in groundwater levels in the vicinity of Hamersley Gorge as a result
of groundwater abstraction. The corollary impacts were this to occur is a loss of visitor
amenity, loss of fauna habitat values and a decline in riparian vegetation. Fortescue is aware
that pools and springs occur both upstream and downstream of the pools located at the main
public access point. The pool census provided at Appendix 18 and discussed in Section 12 of
the PER states:
Many pools are located within this well-known Karijini National Park Gorge over approximately
5km of narrow gorge”
The management of this potential 1 m drawdown is discussed in the PER. Fortescue has
previously stated in the PER that appropriate aquifer management, including monitoring of
groundwater levels upstream of the park, the use of appropriate trigger values and balancing
the abstraction from the southern borefield with supply from both mine dewatering and the
lower borefield will result no drawdown impacts at Hamersley Gorge.
There is no risk to the park from any other form of disturbance including dust, noise or visual
amenity. The proposed disturbance is located approximately 5 km from Hamersley Gorge. A
vibration study undertaken for the original PER identified that vibration levels at the Gorge
would be in the order of 5mm/s for a Maximum Blast Size (MIC) of 26,500 kg (Heggies, 2010).
A typical Solomon MIC blast size is approximately 2,400 kg, which would result in vibration
levels of approximately 0.3 mm/s at Hamersley Gorge. It is highly unlikely that visitors to the
Park would be able to sense vibrations at such low magnitudes.
Therefore, no indirect impacts are expected to impact on EPBC Act Species in the adjacent
Karijini National Park. Hamersley Gorge has been identified as critical habitat for Pilbara Olive
Python and is likely to be suitable denning habitat for Northern Quoll (Section 12.3.7). The
PER (pg 292) describes that the results of the Southern Borefield Groundwater Model predicts
that after 30 years of abstraction, an unmitigated drawdown potentially reaches 1 m in the
vicinity of Hamersley Gorge. However, no indirect impacts are expected as Fortescue has
committed to developing a Groundwater Operating Strategy that manages the abstraction
from the Southern Borefield outside of the Park boundary to prevent any impact to Hamersley
Gorge pool levels. Additionally, indirect impacts from dust, noise and vibration are extremely
low due to the separation distance between the Project area and the Park.

2.26

Department of
the Environment

Relevant statutory documents under section 139 of the
EPBC Act should be specifically addressed in the
Response to Submissions for each of the EPBC Act
listed threatened species likely to be impacted by the

This has been addressed in response to Comment 2.24.
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proposed action. Please see DoTE submission for
further information.
2.27

Department of
the Environment

Predicted residual outcomes for EPBC Act listed
species are not identified.
There are also no reporting or adaptive management
measures discussed particularly in reference to
ensuring that environmental outcomes for EPBC Act
listed species are achieved.
The Response to Submissions should identify the
following for each EPBC Act listed species likely to be
impacted by the proposed action:





measurable predicted environmental outcomes
management outcomes
adaptive management measures
reporting requirements.

Fortescue does not agree that the PER does not consider the predicted residual outcomes for
EPBC Act listed species. Chapter 10 discusses the potential impacts to each EPBC listed
species and includes an assessment of those impacts against the significant impact criteria as
per the significant impact test outlined in the DoE Guideline, Significant Impact Guidelines 1.1:
Matters of National Environmental Significance.
Section 10.9 outlines the predicted residual outcome for each listed species after
environmental management measures have been implemented.
Chapter 15 identifies the offset required for significant residual impacts to MNES species.
The Conservation Significant Fauna Management Plan (100-PL-EN-0022) (The Plan) is
currently approved under EPBC 2010/5567. The Plan has four objectives:





Objective 1 - Establish the potential direct and indirect impacts on conservation significant
fauna and their habitats within Fortescue controlled sites
Objective 2 - Establish management strategies to minimise the potential impacts on
conservation significant fauna and their habitats within Fortescue Controlled Sites.
Objective 3 - Develop monitoring programs to detect any impacts on conservation
significant fauna and their habitats within Fortescue controlled sites
Objective 4 - Establish appropriate review mechanisms regarding the strategies
employed to minimise impacts on conservation significant fauna.

The management actions have been developed to ensure the impacts from Fortescue’s
operations are managed and that appropriate monitoring, reporting and corrective actions are
implemented to support the successful implementation of the management actions. The
management actions within The Plan have been developed to ensure they can be applied to
our activities as our operations expand.
Table 6 of The Plan provides reporting and evidence requirements for each management
action that is listed to meet the four management objectives above.
In Appendix 7 of The Plan, in Section 9.2 'Adaptive Management Approach' outlines how
Fortescue will calculate the success of its management measures to inform an adaptive
management approach to minimise impact on conservation significant fauna.
Section 10 'Reporting and Information Dissemination' outlines reporting requirements that
relate to monitoring results that have been interpreted and subject to quality assurance
processes.
Three hypotheses are tested using the data gathered during the fauna monitoring program:
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Hypothesis One - There will be no statistically significant reduction in the spatial
distribution of conservation significant species across impact sites compared to control
sites.

Hypothesis Two - There will not be a statistically significant decline in the relative
abundance of conservation significant species across impact sites compared to control
sites.

Hypothesis Three: Conservation significant species recorded within the area of impact for
the project will continue to have an ongoing presence.
Contingency actions will be initiated during construction, operational and decommissioning
activities when monitoring indicates that implemented fauna management actions are not
successfully mitigating impacts to the targeted species and management objectives are not
being achieved.


2.28

Department of
the Environment

The PER indicates that the impacts of artificial lighting
will not be greater than that already considered for the
approved proposal. However, the proposed action
represents a considerable increase in size and activity
over and above what has already been approved
under the EPBC Act and therefore the impacts of night
light is likely to be greater.
Further justification of the assertion that indirect
impacts of artificial lighting would not be greater than
the currently approved proposal is required within the
Response to Submissions.

Whilst the footprint of the Project will expand, the rate of mining will not increase beyond the
approved rate of 80 Mtpa from both the Firetail and Kings deposits. The additional lighting
required for the expanded footprint is therefore offset by the closing of some areas once
mining in these areas has been completed. It is unlikely that closure activities will be
undertaken during night hours.

2.29

Department of
the Environment

Section 9.8.5 of the PER provides an inadequate
description of how the proposed action will significantly
alter Zalamea Creek, Zalamea pools and
Kangeenarina Creek and the impacts this will have on
EPBC Act listed species. The PER states that the
species will ‘move away’ to suitable habitat. However
there is no discussion of how the species will find
habitat of the same quality and type (i.e. that contains
water resources of a similar quality) that is to be lost a
result of the proposed action.
The Response to Submissions should discuss the
impacts to EPBC Act listed species as a result of the
loss of a portion of Zalamea creek including 70 ha of
riparian vegetation and the semi-permanent Zalamea

Section 9 of the PER discusses impacts to terrestrial fauna, but does not include a discussion
of EPBC listed species, as the Environmental Scoping Document requires a separate section
discussing potential impacts to MNES (Section 10). In addition, Section 12.3.3 describes the
hydrological setting of the Zalamea Pools and how this relates to its ecological function
(Section 12.3.7).
Fortescue does not agree with the suggestion that there is no discussion in the PER on how
the removal of the ephemeral pools at Zalamea Gorge will impact on EPBC listed species.
The PER describes that three EPBC listed species have the potential to be recorded at
Zalamea Gorge. These are:




Northern Quoll
Pilbara Leaf-nosed Bat
Pilbara Olive Python.

As discussed in the PER, Pilbara Leaf-nosed Bat and Northern Quoll have not been recorded
at Zalamea over a number of surveys and monitoring events, despite the intermittent
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pools and indicate how these impacts will be managed
such that the impacts are acceptable.

presence of ephemeral pools. Discussions on potential impacts to both of these species did
not focus on the loss of habitat at Zalamea, as it is considered that important habitat for these
species is located within Kangeenarina Creek (Northern Quoll) and Weelumurra Creek
(Pilbara Leaf-nosed Bat). As a result, the loss of habitat at Zalamea is not considered to be
significant for either of these species.
Pilbara Olive Pythons have been recorded at Zalamea Gorge when water has been present
but have not been recorded when water is absent (PER, page 213). Considering the episodic
nature of the pools at Zalamea, this is not unexpected. Table 47 of the PER discusses the
impact the loss of habitat at Zalamea will have on the Pilbara Olive Python. Table 47 also
discusses that the Pilbara Olive Python is highly mobile and is unlikely to be dependent on the
habitat at Zalamea Gorge given the pools are episodic. Suitable habitat for this species is
found in other areas such as Kangeenarina, Weelumurra and Hamersley Gorge. Table 49
discusses the residual impact to EPBC listed species from the removal of Zalamea Pools.
Note, Section 12.3.7 of the PER goes to some length to describe the relative habitat value of
Zalamea compared to Kangeenarina, Weelumurra and Hamersley Gorge.
Figure 8 of this document demonstrates the extent of riparian vegetation within the mine
development envelope occurring within larger creeks and drainage areas which could be
considered habitat for the Pilbara Olive Python. It is clear that extensive areas of habitat for
the Python exist beyond the proposed disturbance footprint and that habitat connectivity will
continue during and post mining. The table below shows the amount of riparian vegetation
available to the Pilbara Olive Python post-disturbance.
Table 4:

Riparian Vegetation within the Mine Development Envelope

Pre – Disturbance

Approved
Disturbance

Proposed
Disturbance

Remaining

4,188 ha

618 ha

1,933 ha

1,636 ha

Extensive areas of habitat continue to exist within Weelumurra Creek and Kangeenarina
Creek outside of the Mine Development Envelope.
Note, Pilbara Olive Python do not necessarily utilise creekline habitat to forage and disperse
and are often encountered in habitat not considered riparian. The figures in the Table above
do not take into account the establishment of fauna habitat following rehabilitation postmining.
2.30

Department of
the Environment

Discuss the impacts to EPBC Act listed species in
respect of the predicted residual outcome for the
Kangeenarina and Weelumurra pools and indicate

Fortescue is not proposing any impacts to the Kangeenarina Creek (north) Pools and
Weelumurra Creek Pools and consequently is not anticipating any impacts to EPBC Act listed
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how these impacts will be managed such that the
impacts are acceptable.

species that use these pools. This is discussed in page 206, 212 and 213 of the PER. This is
also discussed in responses to Comments 2.41, 2.43, 2.51, 2.54, 2.76 and 2.77.

2.31

Department of
Environment
Regulation

Water quality in any pit lake which occurs subsequent
to deposition of tailings in the mine pit could
deteriorate to the extent that there could be adverse
impacts to wildlife which comes into contact with the
water.
The Response to Submissions should include an
assessment of the risk to terrestrial fauna as a result of
mine pit water and provide details of proposed
management actions to mitigate this risk.

Section 14.6.3 of the PER describes that Fortescue is proposing to backfill all pits to above
pre-mining groundwater levels. There will be no pit lakes post-closure.

2.32

Department of
Environment,
Department of
Parks and
Wildlife

The PER’s assumption that the proposed action is not
significantly different to the approved action (EPBC
2010/5567) does not take into account the increase in
impacts to EPBC Act listed species in terms of habitat
cleared and loss of ephemeral water resources.
The proponent should provide justification as to how
management plans, including the Conservation
Significant Fauna Management Plan, approved under
EPBC 2010/5567 sufficiently address the impacts of
the proposed action given that it will result in a much
greater impact than the previously approved action
(EPBC 2010/5567).
The conservation significant fauna management plan
should be updated to include management of impacts
from this proposal, and the recently listed ghost bat as
a threatened species.
The proponent should also demonstrate how the
Conservation Significant Fauna Management Plan
contains suitable measures to mitigate the impacts of
the proposed action on MNES.
Updated Management plans should be included with
the Response to Submissions where possible, or
alternatively a management framework with detailed

Fortescue does not agree that the PER does not consider impacts to EPBC listed species as
a result of loss of habitat and ephemeral water sources from Zalamea Gorge. These
comments have been addressed in responses to earlier comments above.
As previously discussed, the Conservation Significant Fauna Management Plan (100-PL-EN0022) (The Plan) is currently approved under EPBC 2010/5567. The Plan has four objectives:





Objective 1 - Establish the potential direct and indirect impacts on conservation significant
fauna and their habitats within Fortescue controlled sites
Objective 2 - Establish management strategies to minimise the potential impacts on
conservation significant fauna and their habitats within Fortescue Controlled Sites.
Objective 3 - Develop monitoring programs to detect any impacts on conservation
significant fauna and their habitats within Fortescue controlled sites
Objective 4 - Establish appropriate review mechanisms regarding the strategies
employed to minimise impacts on conservation significant fauna

The management actions have been developed to ensure the impacts from Fortescue's
operations are managed and appropriate monitoring, reporting and corrective actions are
implemented to support the successful implementation of the management actions. The
management actions within The Plan have been developed to ensure they can be applied to
Fortescue's activities as operations expand. Fortescue will update The Plan to include
management of the Ghost Bat following approval of the Proposal and will continue to work
with the DoE and DPaW to ensure The Plan continues to meet requirements for all
conservation significant fauna species.
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management and monitoring actions could be
provided.
Hydrological Processes
2.33

Department of
Parks and
Wildlife

It is not clear from the PER whether any other springs,
pools, creeks or their associated ecosystems within
Karijini National Park would be impacted by
groundwater drawdown from the proposal. It appears
that there is currently insufficient information to
determine the potential for sites other than Hamersley
Gorge within the National Park to be affected by the
proposal. While the proponent has provided a
predictive model for groundwater drawdown resulting
from mining operations, it is difficult to confidently
conclude that areas outside those indicated would not
be impacted.
The Response to Submissions should include further
information identifying any sensitive receptors within
Karijini National Park with the potential to be impacted
by groundwater drawdown as a result of the
cumulative Solomon Iron Ore Project.

As discussed in Response 2.1, Fortescue is not proposing any impacts to the values of
Karijini National Park.
The PER describes that the Southern Borefield is already operational (pg 33) with an
approved Groundwater Operating Strategy (pg 302). Section 12.8.2 of the PER describes
Fortescue’s proposed management:
A Groundwater Operating Strategy for the Southern Borefield has been developed (for the
existing borefield) and includes monitoring groundwater levels and groundwater quality
(Fortescue 2013f). This plan will be updated to account for changes in abstraction volumes.
Fortescue is committed to not impacting water levels in Hamersley Gorge and monitoring
bores will be installed to ensure the drawdown from the borefield doesn’t reach Hamersley
Gorge. The monitoring bores will be located at selected sites between the borefield and
Hamersley Gorge. These sites will be located outside of Karijini National Park. A three tier
trigger level approach is proposed to be developed and management and mitigation
measures will be assigned to this. Some of the key management options include a reduction
or cessation of groundwater abstraction if drawdown has the potential to impact on water
levels Hamersley Gorge. This can be done by increasing abstraction on other water sources
within the mine area or the Lower Borefield (once developed). Mitigation measures include
aquifer reinjection on the western side of the Wittenoom- Nanutarra Road.
Given the importance of protecting the values of Karijini National Park and features such as
Hamersley Gorge, the updated Groundwater Operating Strategy will include a very detailed
assessment of the park’s values and the monitoring and management measures required to
protect the values of the Park. The revised Groundwater Operating Strategy will be
developed in consultation with the DoW and DPaW.

2.34

Department of
Parks and
Wildlife

The Response to Submissions should include a
separate environmental monitoring and groundwater
monitoring and management strategy specifically for
Karijini National Park. This strategy should have the
objective of ensuring that monitoring clearly
demonstrates that there are no impacts from
dewatering on the values of Karijini National Park.
Issues relevant to avoiding impacts on the National
Park should be addressed specifically and in suitable
depth, including hydrological conditions influencing
national park values at risk and implementation of

This comment has been addressed in response to Comment 2.33 above.
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monitoring and groundwater management measures
to avoid impacts (e.g. installation of monitoring bores,
ongoing access requirements for monitoring etc).
Potential impacts of proposed monitoring activities on
Karijini National Park should also be addressed
directly.
The strategy should acknowledge that a separate
monitoring and management plan based on the
strategy would be required to be developed prior to
development of the bore field and dewatering
infrastructure, to the requirements of the Minister for
Environment on advice of Parks and Wildlife.
2.35

Department of
Parks and
Wildlife

The Response to Submissions should make clear how
the proponent intends to consult Parks and Wildlife in
relation to proposed groundwater monitoring and
management facilities and activities in relation to
Karijini National Park.
The department’s involvement in providing guidance or
feedback on these proposed activities, through
ongoing consultation is considered important,
particularly as any activities (e.g. monitoring,
mitigation, etc.) have the potential to occur within
and/or directly adjacent to Parks and Wildlife managed
land. Depending on the scope of environmental
conditions for the proposal, there may be additional
requirements to allow for such activities under the
CALM Act.

Fortescue regularly consults with DPaW and will continue to consult with DPaW during the
development of the borefield extension and Groundwater Operating Strategy. As discussed in
response to other comments, the PER identifies a three tier management approach to
protecting Karijini National Park. Trigger levels will be nominated in consultation with both
DPaW and DoW to ensure there are no impacts to the park.

2.36

Department of
Parks and
Wildlife

The Response to Submissions should include a
discussion on the potential for cumulative impacts on
Hamersley Gorge to occur as a result of multiple
operating mines and bore fields in the area. Based on
the information available for review with the PER, it
does not appear that this has been considered as a
part of the assessment.

The nearest mine that is connected to the Southern Fortescue aquifer (other than Solomon) is
approximately 50 km to the south. While there is no publicly available information on the
extent of the drawdown from this project, there is very little prospect of this drawdown
extending to even half the distance to Hamersley Gorge. In addition the nearest mine is also
disposing of excess water upstream of Hamersley Gorge.
As there are no other mines currently dewatering in the same aquifer, Fortescue considers
that there will not be any cumulative impacts from other projects.

2.37

Department of
Parks and
Wildlife

Further investigations need to be undertaken prior to
development of dewatering and bore field
infrastructure at Solomon to collect baseline
hydrological and ecological data relevant to Hamersley

Fortescue is proposing to install additional groundwater monitoring bores between the
Southern Fortescue and Hamersley Gorge to accurately measure the drawdown extent.
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Gorge (e.g. current water levels, pool size, existing
vegetation extent and condition, and fauna habitat
values and condition) or other values at risk (i.e. other
springs or pools) in order to establish the baseline
values and conditions against which any performance
and compliance management requirements can be
set.
The Response to Submissions should include a
detailed strategy for the collection of this data,
including methodology and timing of baseline surveys
with due regard for approval processes required to
access targeted areas.

These bores will track water levels and drawdown propagation. Final location for monitoring
bores will be determined in consultation with DoW and DPaW.

It is not clear from the PER whether adequate
information on local geology and hydrogeology was
available to undertake accurate modelling of potential
future groundwater drawdown around Hamersley
Gorge.
The groundwater assessment report (Appendix 19)
indicates that a detailed investigation of the
mechanisms providing baseflow to Hamersley Gorge
has not been undertaken, and recognises that the
conclusions of the assessment are based on the
assumption that the regional aquifer system provides a
significant portion of the baseflow to Hamersley Gorge
(p. 403).
The current drawdown model for Hamersley Gorge
appears to be based on drawdown associated with the
Southern Fortescue borefield only, and it is unclear
from the information provided whether there is the
potential for the development of the proposed Lower
Fortescue borefield (northern borefield) to contribute to
changes in groundwater flows at the gorge or if
Hamersley Gorge receives baseflow from other
groundwater sources not linked to the Wittenoom
Formation aquifer (targeted by the Southern Fortescue
borefield).
The Response to Submissions should provide
additional discussion regarding the modelling of
drawdown impacts to Hamersley Gorge, including a

There is limited geological data inside the National Park due to restrictions for drilling and
testing. A skytem aerial survey has been flown over the area to collect geological information
and that has been used to confirm the layers in the model.
The data collected provides an accurate description of the geology. Some of the local
hydrogeological around the gorge could be better understood if drilling was undertaken.
The current Southern Fortescue Model connects the aquifer that the borefield is abstracting
from to Hamersley Gorge as this is the most conservative approach.
The Lower Fortescue Borefield will not contribute to changes in groundwater flows at
Hamersley Gorge, the abstraction from that borefield is focused on the palaeochannel and the
weathered bedrock associated with the palaeochannel. The Gorge is not directly connected to
the Palaeochannel, but the out flow of Hamersley Gorge is a small source of recharge to the
Lower Fortescue aquifer.
The water level in the pools at Hamersley Gorge is around 560 mRL and the groundwater
level in the Lower Fortescue at a bore (WS32-4) close to the discharge of Hamersley Gorge is
422 mRL. This large difference in water levels shows that Hamersley Gorge flows out to the
Lower Fortescue, and shows that at best there is a very weak hydraulic connection.
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discussion of available local and regional information,
and whether cumulative impacts from the Solomon
Project were modelled for the assessment.
2.39

Department of
Water

Predictions from modelling indicate abstraction from
the Southern Fortescue Bore field will reduce aquifer
storage. At 30 years, predictions indicate that an
estimated abstraction rate of 8.2 GL will result in a
storage reduction of 5.4 GL (i.e. over 65% of
groundwater abstracted will be from groundwater
storage) with associated decline of 12% in base flow to
Hamersley Gorge.
The department will undertake a detailed assessment
of any additional increases to existing licensed
abstraction volumes (GWL 174095(5), GWL177974
and GWL177976 (1)) for both bore field locations.
The Response to Submissions should acknowledge
the requirement for existing licenses to be revised and
detail the timing of any investigations which may be
required to support the required applications.

Fortescue has existing groundwater licences (GWL177974 and GWL177976 (1)) for the
Southern Borefield and is aware of the requirement to amend the licences for the expanded
abstraction of groundwater from the Southern Borefield. Any outstanding investigations will
be undertaken prior to the submission of licensing documentation.

2.40

Department of
Water

The proponent has not undertaken or provided an
assessment of the ecological value of the Zalamea
pools; rather they have only assessed the permanency
of the pools, stating that due to the intermittent nature
of the pools, their ecological value is low. The DoW
disagrees with this assumption and considers that
intermittent pools can provide critical ecosystem
services such as seasonal habitats for breeding,
foraging or nursery refugia, and also provide a
thoroughfare between more permanent areas.
The Response to Submissions should include a
consolidated description of the ecological values of the
Zalamea pools, including the maintenance of flora,
vegetation, terrestrial fauna and aquatic fauna.

The PER does include an assessment of the ecological value of the Zalamea Pools. To
summarise, Section 12.3.7 does not state the ecological value of Zalamea Gorge is low.
Instead, the PER identifies that whilst Zalamea has habitat value for conservation significant
fauna species, it is considered to be of lesser value than the habitat value of Kangeenarina,
Weelumurra or Hamersley Gorge which feature permanent water pools. This is made evident
by the fauna monitoring data gathered since the mining commenced. For example, Pilbara
Olive Pythons have only been recorded in Zalamea Gorge when water has been present.
Northern Quoll and Pilbara Leaf-nosed Bat have never been recorded from Zalamea Gorge.
Vegetation within Zalamea Gorge is recorded as Groundwater Dependent Vegetation
Community – EcApCa. The PER (pg 126) describes that:
Seventy hectares (70 ha) of this vegetation community is proposed to be cleared to mine the
Zion Pit and the intermittent Zalamea Pools in the vicinity of the pit will be removed. The
vegetation to be disturbed comprises a cumulative loss of 10.6 % of vegetation unit EcApCa
and therefore there is unlikely to be a decline of the vegetation community as the remaining
regional extent remains well above the 30% threshold required for the longevity of the
community, consistent with EPA Position Statement 2. Similarly, the cumulative loss of
vegetation type Potential GDE vegetation community - EvAtpTe will be 0.9%. This is
considered to be a negligible impact.
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Note, even though Fortescue considers the ecological value of Zalamea Pools to be less than
other riparian areas such as Kangeenarina Creek, disturbance to Zalamea Gorge has been
included in the Offset Plan (Table 71 of the PER) for threatened species due to the potential
of Pilbara Olive Python to disperse and forage in the drainage line.

2.41

Department of
Water

Fortescue states that the company is investigating
options to enhance the protection of Weelumurra
creek, and that a site specific monitoring plan is to be
developed – however no further detail is provided.
Impacts to Weelumurra Creek will have consequential
risks to the Millstream water reserve, therefore DoW
considers it imperative this plan is developed prior to
dewatering of the pits.
Baseline water quality data for the Weelumurra creek
has not been provided, although the proponent states
it will be provided in the Weelumurra Creek
supplementation plan. The Weelumurra Creek
supplementation plan should include a commitment to
identify baseline water quality as well as provide
management criteria (triggers and responses) based
on water quality parameters.
The Response to Submissions should include a
management framework to demonstrate that feasible
management actions would be developed and
implemented, including timelines for the collection of
baseline data and development of a detailed
monitoring and management plan in accordance with
the framework prior to the commencement of any
activities with the potential to impact hydrological
processes associated with Weelumurra creek.

The PER (pg 301) details Fortescue's commitment to developing a Weelumurra Creek Pools
Supplementation Plan prior to undertaking dewatering in areas that may affect the pools.
Additionally, Fortescue has commenced collecting baseline water quality information for
Weelumurra Creek. These results will be presented in the supplementation plan, which will
include a detailed monitoring and management plan. The Solomon Project Kangeenarina
Pools Supplementation Plan – Northern Pools (600SO 00018-RP-HY-00020) and addendum
(600SO-00018-RP-HY-0003) provide a framework for the Weelumurra Creek plan.

2.42

Department of
Water

More information is required to determine surface
water/groundwater interactions in some areas, to
ascertain whether dewatering will impact on creek
flows.
The Response to Submissions should include a
description of how surface water/groundwater
interactions were addressed in the modelling of the
cumulative impact of the Solomon Project, and provide
further information where appropriate.

Surface water and groundwater at Solomon were characterised by first defining the key
elements of the systems. Once this was undertaken, a conservative modelling approach was
taken for characterising each of these elements.
In the case of groundwater/surface water interactions, there are two potential scenarios that
may occur:
1. Groundwater discharge to surface water: This occurs when the local groundwater
elevation is above than the natural surface elevation. At locations where this occurs, the
water from the aquifer is discharged as surface water flow. This flow may be expressed
as pooling on the surface or by streamflow depending on the relief in local topography.

Response to Public Submissions – Solomon Iron Ore Project: Sustaining Production PER

Page 51 of 150

SO-RP-EN-0122

Item

Commentator

Submission and/or Issue

Response
2.

Surface water discharge to groundwater: This occurs when runoff (generated from rainfall
in excess of the soils infiltration capacity) subsequently infiltrates into the ground and
flows down through the unsaturated profile until it recharges groundwater. Typically the
highest interaction occurs over stream channel areas with permeable sandy or gravelly
alluvial deposits which have high infiltration capacity.
The areas where Scenario 1 occurs have been identified through site inspection and
characterisation, followed by development of a conceptual model and numerical groundwater
modelling. These areas have been described extensively in PER section 12.3, 12.4 and
Appendix 19. Where these areas were identified, they were conservatively characterised
using numerical modelling. Surface water modelling encompasses areas where these
interactions occur, however the numerical modelling itself did not include the groundwater flow
(referred to as baseflow in surface water hydrology). This is because the magnitude of the
baseflow (groundwater discharge) was an order of magnitude less than the quickflow1 and
would not have materially affected results.
In areas where the groundwater level is sufficiently close to the surface, dewatering could
potentially increase the infiltration capacity of the soil, due to reduction in saturation. However
these areas will be minimised due to proposed supplementation. Furthermore, the areas
where groundwater is close to the surface represents are very small fraction of the total
catchment area and as such is unlikely to have a significant effect on stream flows.
It is possible for Scenario 2 to occur throughout surface water catchments and is dependent
on large number of unknowns that are not possible to quantify. Consequently, conservative
assumptions have been made with regards to loss rates from surface water to infiltration to
account for this interaction, to avoid underestimation of streamflow. Conversely, the infiltration
results in recharge to the aquifer is also estimated conservatively, so that recharge is not
overstated. It is known that cyclones that generate very large rainfall (e.g. Tropical Cyclone
(TC) Heidi at Fortescue's Cloudbreak Operation and TC Peta and Fortescue's Solomon
operation) can generate very large volumes of recharge that have a big impact of groundwater
levels. However as these events are random and do not have a dependable frequency, they
are not factored into modelling in order to ensure models are conservative. Recharge rates
are estimates from longer term averages to dampen the effect of such events.
Consequently, surface water/groundwater interactions have been accounted for in the
modelling of cumulative impact for Solomon Project.
1 Quickflow

2.43

Department of
Water

The drying of pools despite high rainfall suggests that
current rainfall trends do not account for the drying of
these pools and abstraction may be having an impact.

is portion of streamflow that is direct runoff from rainfall

Fortescue has presented regional rainfall data in the PER and the response to submissions
document which demonstrates that 2008 coincided with the end of an historically wet period.
Five and ten year rainfall averages have been in decline since 2010 and are now close to long
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The PER provides a limited qualitative assessment of
how abstraction may have impacted on groundwater
levels.
The Response to Submissions should include a
quantitative assessment including a water balance to
support the conclusion that abstraction is not a
significant driver of declining pool surface water area.
This water balance assessment should include a
calculation of abstraction impacts on groundwater
levels and discharge into the environment.

term historical averages (see graph below, previously provided in the PER and Appendix 16,
updated to include additional rainfall data).

Graph 1:

Rainfall and moving averages 1907 - 2015

Fortescue's network of monitoring bores demonstrates that groundwater levels have been in
decline since monitoring began in 2010, both in areas subject to mine dewatering and in
monitoring bores located in areas not subject to mine dewatering. This clearly is attributed to
the lack of repeated, significant recharge events.
Fortescue agrees 2013 was a wetter than long term average year and Fortescue has
groundwater monitoring data showing a spike in groundwater levels immediately after the
2013 wet season, however groundwater levels resumed their downward trend after the
exceptionally large rainfall event in January 2013 (Cyclone Peta) which delivered 353.5 mm of
rainfall at the Kings rain gauge over 30 hours.
Groundwater monitoring bore SMB1034, located approximately 1km from Zalamea pools and
close to the Kings mining area has demonstrated a declining trend in groundwater levels
consistent with levels observed from other long term monitoring bores. For instance, Jippa

Response to Public Submissions – Solomon Iron Ore Project: Sustaining Production PER

Page 53 of 150

SO-RP-EN-0122

Item

Commentator

Submission and/or Issue

Response
Bore, located approximately 4km from Zalamea pools and about 2.5km from the active mining
area, has been recording groundwater levels since 2008 and shows a similar rate of decline in
groundwater levels until 2012 when there was a marginal increase in the rate of decline due to
mine dewatering. In contrast, monitoring bore SOM002, located within the active mining area
demonstrates a very rapid rate of groundwater decline after dewatering commenced in late
2011. If dewatering were impacting Zalamea pools, it would be expected that groundwater
levels in SMB1034 would show a similar rate of decline to SOM002 or at least a marginal
increase as observed in Jippa Bore (see Attachment 5 for location of bores and hydrographs).
However this has not been observed. The conclusion is that dewatering from Kings has not
yet impacted on the flow of groundwater to Zalamea pools.
The decline in groundwater levels in Jippa Bore, SMB1034 and other monitoring bores in the
Solomon area are clear evidence that groundwater levels have been in decline since the wet
period finished around 2008. Bore SMB1034 shows that dewatering has not had any impact
on groundwater levels at Zalamea Gorge to date but that they are in decline. Fortescue
contends that the decline in groundwater levels since 2008 would have resulted in the drying
of the Zalamea pools, if not for the supplementation that has been artificially maintaining pool
levels. Note, the pools were dry by the end of the dry season in 2014. Fortescue agrees that
pools would be present in Zalamea after each wet season and for some period during the
cooler months. However at current groundwater levels, which have declined due a return to
historical rainfall averages, Zalamea pools would be dry for some period of the calendar year.
Previous modelling (Golder, 2012) has indicated that groundwater abstraction will impact
groundwater-fed pools, as discussed in Section 3.5.2 of PER, Appendix 19, which states "as
indicated by previous modelled predictions (Golder, 2012), the pools would be impacted by
mine dewatering if no protective measure were to be implemented".
Further quantitative assessments have been undertaken, most recently in the form of detailed
numerical groundwater modelling of all mining areas, which is discussed in Sections 3.4.3 and
3.5 of Appendix 19 of the PER. Section 3.5 summarises the detailed Life of Mine groundwater
modelling report completed by Fortescue in 2015, which forms Appendix 2 of Appendix 19,
titled 'Groundwater Modelling Assessment of the Solomon LoM R120ii'. Section 3.5 discusses
the model set up, updates to the conceptual model, model calibration and water balance.
Section 3.5.2 discusses measures incorporated into the model to protect groundwater-fed
pools, with the simulation of direct supplementation at Kangeenarina and Zalamea Pools and
a protective barrier at Weelumurra Creek Pools. The model shows results of predictive
simulations of groundwater abstraction and subsequent required supplementation rates to
maintain levels in the pools settings.
The key conclusion from previous and current detailed quantitative assessments is that
abstraction will impact permanent pool levels if no protection measures were to be
implemented. However modelling results show that with these protective measures pool levels
will be maintained. Monitoring undertaken to date indicates that pool levels have not been
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impacted by dewatering, with levels at KMB12S at Kangeenarina Creek equivalent to baseline
levels, and thus evidence of a successful supplementation programme to date. Fortescue
maintains its proposal to protect the Kangeenarina and Weelumurra Creek pools.
Note, Fortescue has reviewed the original PER and has not found any reference to Zalamea
pools being considered permanent apart from one reference on page 257 where a
commitment to monitoring of water levels in permanent pool systems includes reference to
Zalamea. This was not meant to imply that Zalamea pools were permanent, but rather that
the pool’s water levels would be monitored. Indeed there are multiple references throughout
the original PER that refer to Zalamea pools being ephemeral and groundwater fed (Sections
4.2.5, 7.2, 9.1.1, 18.4.1, 18.4.2, 37.9.1 and 41.1). In contrast, Kangeenarina and Weelumurra
pools are always referred to as permanent. Zalamea was included in supplementation plans
as it was understood that the pools, though ephemeral, would at some stage in mining be
impacted by groundwater abstraction as they are groundwater fed. Note, the current
Ministerial Statement requires the maintenance of groundwater fed pools, and Fortescue has
implemented supplementation strategies to maintain Zalamea pools.

2.44

Department of
Water

The PER justifies higher than predicted drawdown and
larger drawdown extent as a response to lower than
average rainfall. As indicated in the PER, stations
near the mine site have an annual average rainfall
between 350-450 mm (page 268). Presumably this is
the average used in the model.
The DoW notes that average rainfall between 2010
and 2014 was 596mm, well above the long term
average.
The Response to Submissions should provide a
justification for the assumption of lower than average
rainfall being used in modelling.

As noted in Section 12.3.6 of the PER, and Page 27 of Appendix 16 of the PER, a rainfall
model was developed from all rainfall records from Hamersley, Mt Florence, Coolawanyah
and Mulga Downs Stations and Wittenoom Weather Station for the period 1907-2014, noting
that rainfall records are missing for some intervals. The available results for the annual totals
for the five rainfall stations were averaged in order to attempt to remove the effect of localised
spatial variability. This rainfall model shows that whilst the period between 1990 and 2010
was the wettest on record, there has been a substantial decrease in the moving average since
2010.
Fortescue contend that using rainfall data from Wittenoom exclusive of all other rainfall data in
the area around Solomon is misleading. Wittenoom rainfall data is consistently above the
average rainfall data for other monitoring points in the region and is not the closest rainfall
monitoring point to the Solomon Project area. Instead, as outlined in the PER and above,
Fortescue has used a rainfall model that combines data from five different monitoring
locations (including Wittenoom) to provide a more complete rainfall dataset for its engineering
and management purposes.
Rainfall data for the five monitoring stations between 2011 and 2015 used in the model are
outlined below.
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Table 5:

Rainfall in mm

Year

Coolawanyah

Hamersley

Mt
Florance

Mulga
Downs

Wittenooom

2011

644.4

545

575

237.4

688.5

2012

261.1

337.7

241

246

565.5

2013

649

568

716.5

404.7

677.4

2014

444.4

305

495.7

90.2

453.2

2015

443.3

383.7

541.8

Av.

488.4

427.8

514

511
244.6

579.1

Fortescue asserts that there has been a decline in the short term average rainfall which has
affected groundwater levels across site. This decline is discussed in Item 2.43 above.
The commentator is referring to the PER stating that drawdown extents observed in
monitoring bores at Solomon are marginally greater than the previously modelled drawdown
extent and the PER asserts that this is due to decreased average rainfall. The PER is correct
in justifying that the higher than predicted drawdown and larger drawdown extent is a
response to lower rainfall. Fortescue has provided data both in the PER and its appendices
and in the response to submissions document demonstrating a decrease in average rainfall
since 2010 (not withstanding a wetter 2013). Initial groundwater modelling was based on data
from the period 2008 - 2010, which occurred at the end of the wetter period between the mid
1990's and 2008. As a result, groundwater levels were skewed to the wetter period up to
2008. More recent modelling factors in the drying period since 2010, which sees a return to
the long term average.
2.45

Department of
Water

The PER provides very limited information on
proposed surface water diversions including timing,
volume and location of these diversions. Appendix 6
of Appendix 16 illustrates the Trinity confluence
staging plan that includes a spatial representation of
the creek diversion only.
The Response to Submissions should provide further
detail regarding surface water diversions and
management.

The PER has been developed using a life of mine level of planning. The PER described that
this planning level does provide for the detailed design of creek diversions. Staging and
scheduling within the mine plan become less variable as planning moves into shorter term
horizons, which enable surface water designs to be developed.
To address this issue, Section 12.8.1 of the PER describes that a risk based planning and
design approach is being applied. Creeks with significant flows will be determined using risk
assessment, as part of the risk based design approach. The risk assessment will consider
catchment size, stream order, stream morphology, peak flow estimates and hydraulic
modelling to determine the consequences of not diverting the creek. Generally speaking, the
larger creeks are thought to convey significant flows, although some lesser streams may also
warrant consideration. Decisions will be made on a case by case basis, as hydrology is
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improved over time, rather than making decisions based on an arbitrary flow or catchment
threshold. Further explanation of this risk based approach and the basis of design (including
hydrology and design flows) is provided in Appendix 16.
Trinity is described in the PER as the first location where a diversion may be required. As
Trinity is proposed to be mined in the next few years, sufficient detail is available for this area
to allow the preparing of staging plans (shown in Figure 77 of the PER). However earthworks
designs are not presented in order to allow for design development and changes to the short
term mine planning. However, the risk based design approach and basis of design applied to
this design is as described in Appendix 16.
To account for potential variations in the shorter term stages of mine planning, potential
impacts to hydrological processes have been assessed against a range of scenarios, using
hydraulic modelling with excluded catchment areas. This assessment includes a maximum
impact scenario, which was highly conservative. This hydraulic modelling allows for
assessment of the impact of the proposal without detailed design information for the life of
mine upfront. This assessment is described in Section 12.7.1.

2.46

Department of
Water

The document notes that existing surface water
management is compliant with Ministerial Statement
862, however the following aspects of the existing
surface water management program require further
discussion and detail in the Response to Submissions:




trigger levels for surface water flows, vegetation
community health and vegetation cover;
details regarding the monitoring program; and
detail regarding the design and location of
environmental culverts and other existing surface
water control features (as per MS 862 Condition
10.2).

Ministerial Statement 862 Condition 10.2 refers to the Hamersley Railway only. Compliance
with MS 862 Condition 10.2 is reported annually to the EPA in the Compliance Assessment
Report. Fortescue is not proposing any changes to surface water management of the existing
railway as a part of this Proposal.
Surface water management for the railway is described in Appendix 4 - Surface Water
Management Plan (100-PL-EN-1015).

2.47

Department of
Water

It appears from the information provided, that the
proponent is only planning on diverting ‘significant’
flows which are described as flows from the
Kangeenarina creek (only). The DoW request further
clarification regarding what constitutes a ‘significant
flow’.

As discussed above, creeks with significant flows will be determined using a risk assessment,
as part of the risk based design approach (discussed in Section 12.8.1 of the PER and further
detailed in Appendix 16). The risk assessment will consider catchment size, stream order,
stream morphology, peak flow estimates and hydraulic modelling to determine the
consequences of not diverting the creek. Generally speaking, the higher order creeks are
thought to convey significant flows, although some lesser streams may also warrant
consideration. Decisions will be made on a case by case basis, as hydrology is improved over
time, rather than making decisions based on an arbitrary flow or catchment threshold.

2.48

Wildflower
Society of WA

The Response to Submissions should provide further
information regarding the proponent’s capacity to
cease water extraction in the event that the 1m

Fortescue has committed to zero drawdown impacts to Hamersley Gorge. Measures detailed
in the PER (pg 302-303) to ensure there are no impacts include:
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drawdown cone reaches the Karijini National Park
Boundary.



The Wildflower Society estimates that the amount of
groundwater use proposed (26GL of abstraction, and
25GL from mine dewatering in addition to the 25GL
being extracted for existing operations) is over 10% of
the amount being extracted from all users in the
Pilbara. The proponent should justify why the
proposed cumulative operations would require this
amount of groundwater abstraction.

The PER describes that the current mine plan estimates between 20 and 25 GL/yr of water
will be required for operation of the Proposal for the following purposes:

Monitoring bores will be installed up-gradient of Hamersley Gorge to provide advanced
warning of drawdown impacts before they reach Hamersley Gorge.

Groundwater abstraction will be balanced between the Southern Borefield, Lower
Borefield and Mine Dewatering to ensure there are no impacts to Hamersley Gorge.

Aquifer reinjection up-gradient of Hamersley Gorge will be implemented if required.
The Groundwater Operating Strategy to be submitted to the DoW will provide the full details of
the management strategy for the Southern Borefield, including the trigger values for
contingency actions.







dust suppression
processing facilities
groundwater-fed pool supplementation and maintenance of environmental flows
crushing facilities
other uses (power station, workshops, laboratory, supporting amenities, potable water
and construction).

The predicted annual pit dewatering volumes range from 0.9 GL/a to 17 GL/a, averaging 6.1
GL/a, and will depend on the sequencing and maturity of individual mine pits and therefore,
the total abstraction volume for a given year may vary. When there is a shortage in
dewatering supply, groundwater will be supplied from the combination of the Lower Borefield
and the Southern Borefield.
This will enable flexibility in abstraction from the various groundwater resources, whereby
abstraction can be increased in one borefield and decreased in another, in order to maintain
environmental values from each borefield while meeting the dewatering and site water
requirements.
2.50

Wintawari
Guruma
Aboriginal
Corporation

There is no mention of Satellite Springs in the PER.
Therefore it is difficult to determine whether Satellite
Springs would be removed by the proposal, or
managed similar to Kangeenarina pools and
Weelumurra pools.
The Response to Submissions should clarify where
Satellite Springs are located relative to the proposal,
what the potential impacts to the Springs are, and how
impacts will be managed.

Satellite Springs is located in a separate tributary of Kangeenarina Creek, downstream of the
Kangeenarina Pools (see attached Figure 9 (updated PER Figure 55)). The Solomon
groundwater model predicts no impacts to Satellite Springs as it is located in separate aquifer
and therefore it is not discussed in the PER. Note, Satellite Springs is not located within the
Mine Development Envelope.
Satellite Springs is a significant Aboriginal Heritage Site for the local traditional owners and
Fortescue have committed to undertaking no disturbance to the pools or their catchment. It is
a restricted area with no unauthorised access from Fortescue personnel (see Figure 10).

2.51

Wintawari
Guruma

It is noted that the supplementation program for
Kangeenarina pools has meant that no breaches of

The supplementation plan has been designed to mitigate the full extent of impacts from
mining near the Kangeenarina Pools. To date the supplementation plan been very successful
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Aboriginal
Corporation

the trigger values have occurred as part of the current
operations, however groundwater drawdown has not
yet reached Kangeenarina pools. WGAC are
concerned that supplementation is considered a
success, however it is unlikely that Kangeenarina
pools have been fully impacted by the proposal and
therefore supplementation may not in fact protect the
values of the pools.
The Response to Submissions should acknowledge
that current supplementation measures may not be
adequate to manage the potential cumulative impacts
of the proposal, and describe adaptive management
measures for Kangeenarina pools to demonstrate that
the values of the pools will be protected.

and no breaches have occurred. The mitigation and management involves a three-tier
adaptive approach. The trigger, threshold and limit criteria provide a link between measured
and/or predicted baseline water table fluctuations and allows management to be implemented
or amended where necessary to ensure the pools are sufficiently supplemented.

2.52

Wintawari
Guruma
Aboriginal
Corporation

A pool survey specific to Weelumurra pools and a
detailed assessment of the proposed management
measures has not been completed. WGAC are
concerned that the values of Weelumurra pools will not
be fully considered and the impact from the proposal
may be unacceptable once detailed investigation is
undertaken to implement the proposed management
measures.
The Response to Submissions should include a
description of the Weelumurra pools existing
environment and demonstrate that FMG has
considered the values of all existing pools in the area
in assessing the impact of the cumulative proposal.

Impacts to Weelumurra Creek from mining and dewatering were considered in the Original
Proposal. Fortescue has committed to the proposal having no detrimental impacts on the
Weelumurra Creek Pools, through the construction of a hydraulic barrier and supplementation
and reinjection of the pools during operations and post-closure. Section 12.3 of the PER
discusses the Weelumurra Creek Pools, the impact of changing rainfall on their extent and
their ecological value relative to other pools in the local area (Kangeenarina, Zalamea,
Hamersley Gorge).

2.53

Wintawari
Guruma
Aboriginal
Corporation

Modelling has shown that the proposed long term
abstraction of groundwater within the Southern
Fortescue Bore Field will result in decreased outflow to
Weelumurra Creek. It is difficult to understand if this
will affect the Weelumurra pools, if this has been
considered as part of the supplementation program,
and for how long this impact will occur.
It is also unclear whether drawdown from the Lower
Fortescue Bore Field will impact on Kangeenarina
Pools and Satellite Springs.

The Southern Fortescue model showed that drawdown reaches the top of the Weelumurra
Creek at the end of the 25 years of abstraction, but drawdown does not propagate down
Weelumurra Creek to the pools. This drawdown will be approximately 12 km from the
groundwater-fed pools in Weelumurra Creek and will therefore not impact on the pools. Along
the Weelumurra Creekline there are a number of additional catchments that feed the creek
system with the water required to maintain the pools.
Kangeenarina Creek and Satellite Springs will not be impact by drawdown in the Lower
Fortescue as they are not hydraulically connected as can be seen be the differences in water
level. Kangeenarina Creek in the area in front of Satellite Springs has a water levels around
504 mRL, whereas at VGeorge Bore (which is near the outflow from Kangeenarina Creek) the
groundwater level is around 384 mRL. This large groundwater level change over a relatively
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The Response to Submissions should include a clear
description of the potential for the cumulative proposal
to impact pools in the Weelumurra Creek,
Kangeenarina Pools or Satellite Springs, including
clear diagrams showing cumulative drawdown from
dewatering and abstraction.

short distance is strong evidence that the two areas are hydraulically disconnected.
Kangeenarina Creek provides a small amount of recharge to the Lower Fortescue via its
discharge.
As there is no cumulative impact, the drawdown contours shown in the PER and its
appendices are the maximum impacts to the pools. Fortescue has committed to protecting
Kangeenarina Creek and Weelumurra Creek to ensure there are no impact to those pools.

2.54

Wintawari
Guruma
Aboriginal
Corporation

Four models were utilised to assess hydrological
impacts from the Solomon Mining Area and bore
fields. It is difficult to understand whether the impacts
from all four models have been considered together in
order to describe the cumulative impact of the
proposal. Dewatering and abstraction together may
have a lager impact on Weelumurra pools,
Kangeenarina Pools and Satellite Springs.
The Response to Submissions should include a brief
description of the methodologies used in modelling
groundwater impacts associated with the proposal,
and demonstrate that the cumulative impact of the
project has been adequately considered.

The three areas – Solomon Mine, Lower Borefield and Southern Borefield were modelled to
understand the potential impacts of dewatering and abstraction on sensitive receptors such as
Weelumurra Pools, Kangeenarina Pools and Satellite Springs.
The modelling shows that the drawdown from the three areas do not interact and that the
potential impacts to Weelumurra Pools, Kangeenarina Pools and Satellite Springs are well
understood. Satellite Springs will not be impacted by the modelled drawdown and
Weelumurra and Kangeenarina Pools will be managed in accordance with existing and
proposed supplementation plans, as discussed in responses to earlier comments.

2.55

Wintawari
Guruma
Aboriginal
Corporation

Impacts to the Fortescue River (and associated
greater Fortescue Marsh aquatic system) are indicated
to occur as a result of abstraction from the Lower
Fortescue borefield, but potential impacts are unclear
and no mitigation has been proposed.
The Response to Submissions should include
clarification and quantification of the potential impacts
to the Fortescue River, and describe any proposed
monitoring, mitigation and management actions to be
implemented in relation to these impacts.

The drawdown from the Lower Fortescue Borefield does extend into the Fortescue Valley as
indicated in the PER. Falls in groundwater levels of between 1- 6 m is predicted at the
Fortescue River. Impacts to GDEs and potential GDE vegetation is discussed in the PER and
in responses to earlier comments above (responses to Department of Water comments under
Flora and Vegetation). However, the modelled area of drawdown is nearly 100 km
downstream of the Fortescue Marsh. There will be no drawdown impact at the Fortescue
Marsh.

2.56

Wintawari
Guruma
Aboriginal
Corporation

In regards to management of Weelumurra pools
through use of a hydraulic barrier and
supplementation, further detail should be provided
regarding the following:

The hydraulic barrier to be installed to protect Weelumurra Creek was not discussed in detail
in the PER as it was considered and approved under the Original Proposal. The approved
hydraulic barrier was described in the Original Proposal as being constructed using the slurry
trench technique. This involves excavating a narrow trench (~1 m wide) that is filled with
concrete. This type of wall construction proved successful in Australia, Canada, Germany,
Austria, USA, China and Japan.
Section 12.8.2 of the PER describes that Fortescue is also investigating alternative hydraulic
barriers technologies such, grout walls, polymer walls and cut off walls.



Examples or research to provide confidence that
the hydraulic barrier can effectively prevent
changes to groundwater levels associated with
Weelumurra pools;
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The potential for the installation of the hydraulic
barrier to result in contamination if not managed
appropriately;
The extent of supplementation likely to be
required; and
The trigger values that will be used to ensure
maintenance of the water levels within
Weelumurra pools.

Response
Supplementation of Weelumurra Creek Pools is discussed in Section 3.5.3 of Appendix 19.
This section describes that Weelumurra Creek will require approximately 30 L/s of
supplementation to protect Weelumurra Pools as well as approximately 10 L/s pumping-andinjection transfer over the groundwater barrier. Additional detail is also provided in Section
5.2.3 of Appendix 2 of Appendix 19.
A supplementation plan will be developed for the protection of the Weelumurra Creek Pools
prior to mining in Queens. This plan will include establishing suitable trigger levels developed
from baseline data collected from water bores near the Pools.
Fortescue is not proposing any impacts to the Weelumurra Creek Pools and will ensure
suitable management is in place to prevent the Proposal from impacting the pools.

2.57

Wintawari
Guruma
Aboriginal
Corporation

It is unclear from the information provided whether the
water required for supplementation to both
Kangeenarina and Weelumurra pools has been
included in the overall water balance for the project.
No mention is made of where the water for
supplementation would be sourced and/or if the
potential drawdown associated with supplementation
has been considered as part of the impact
assessment.
The Response to submissions should include details
of the water balance for the cumulative Solomon
Project, demonstrating that sourcing of
supplementation water has been considered in the
water balance, and taken into account in modelling
cumulative drawdown for the proposal.

The water required for maintenance of environmental values, through the supplementation of
Kangeenarina and Weelumurra pools is considered as part of the site water balance. Water
used to supplement pools will be sourced from groundwater from local mine dewatering or
borefields. This ensures that the water used for supplementation closely approximates the
water chemistry of the pools as far as is practicable.

2.58

Department of
Environment
Regulation

In relation to flood waters, the PER states that “Water
will be discharged to a creek in accordance with
Solomon’s Part V, EP Act License (L8454/2012)
following the event”. Note that L8454/2012 is the Part
V license for Christmas Creek Iron Ore Mine, and no
such discharge is authorised under this instrument.

The Solomon Part V Licence authorising discharge to creeks after a flood event is
L8464/2010/2. This licence authorises the discharge of stormwater to creeks provided the
water is not contaminated. Where water is contaminated, it is treated prior to discharge, in
accordance with the Licence.

2.59

Department of
the Environment

The PER indicates that modification of surface
hydrology is ‘not significantly different from those
predicted for the Original Proposal’.
The Response to Submissions should provide
evidence to support this statement given that the area
of disturbance for the proposed action is 12,146 ha in

Although the proposed disturbance footprint within the catchment has increased, the overall
catchment area has not changed significantly. This is because the downstream extent of pits
in the Kings, Zion and Queen’s mining areas are almost identical in the original and the
current proposal. Because the downstream extents are very similar, the catchment areas
have not changed significantly and as such the quantity of flow that has potential to be
impacted is the same. Consequently the potential impacts to hydrological processes, due to
modification to surface hydrology are not significantly different from those predicted in the
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addition to the approved disturbance footprint of
4,416 ha.

original proposal. These impacts have been assessed using hydraulic modelling as discussed
in Section 12.7.1.

The level of increase in cleared land represented by
the proposal is likely to impact the subterranean water
supply available to external stakeholders including
pastoral leases.
Additionally, the increase in clearing will result in
increased dust generation, thereby increasing water
requirements for the project and further impacting
subterranean water supply for external stakeholders.
The Response to Submissions should provide
additional information to demonstrate that external
users, including pastoral lease holders, would not be
impacted by groundwater drawdown associated with
the proposal.

Fortescue does not consider that clearing of vegetation will result in a reduction in infiltration
to groundwater. Studies undertaken at Solomon have identified that surface water at Solomon
quickly infiltrates alluvial aquifers and recharges groundwater (PER, page 280).
Dust will be managed in accordance with Mine and Rail Dust Management Plan (45-PL-EN0030) and water requirements for dust suppression have been included the water balance
described in Response 49.
Abstraction of groundwater for mining and ore processing will cause groundwater levels to fall
in the vicinity of the mine and borefield areas as predicted in the PER, however, Fortescue
maintains its commitment to maintaining pastoral bores that are impacted by Fortescue’s
abstraction.

Inland Waters Environmental Quality
2.61

Department of
Water

Impacts to surface water quality have been identified
however the Department does not accept that the
management practices concerning hydrocarbon spills,
sediment loads and erosion are appropriate.
The proponent states that “watercourses already have
significant bed loads in their natural state and can
withstand large amounts of suspended materials”.
Additional sediment loads above the natural regime
may still have potential impacts on waterways.
The proponent also states that “as erosion is a natural
process prevalent to the natural environment
surrounding Solomon, it is neither practical nor
feasible to prevent erosion in disturbed areas” (Page
308). Additional erosion above the natural regime
could still pose a risk to the waterways.
The Response to Submissions should provide further
details regarding current and proposed management
actions for surface water quality, and demonstrate that
the proposed management actions are appropriate for
management of impacts associated with the proposal.

The comments above are taken out of context. It is important to consider:
streams at Solomon only flow after high intensity rainfall events and then only for short
durations as a result of high infiltration rates

during these high intensity events, turbidity of the streams is high, as evidenced by the
Plates on page 309 of the PER

Fortescue acknowledges in the PER that sediment loads outside of the natural range
may create potential for impact, and describes, it’s “philosophy for managing sediment is
to implement controls as necessary to keep transport downstream within the range of
natural conditions”. These controls are summarised in Table 67 (Section 13.8) of the
PER, are described in Section 13.8.1 of the PER and observed impacts and management
measures that are currently in place are described in Table 66 (Section 13.8) of the PER.

Fortescue manages surface drainage at Solomon in accordance with the Surface Water
Management Plan (100-PL-EN-1015) and the Solomon Surface Water Strategy SO03018-RP-WM-0003 (Appendix 16 of the PER).

Hydrocarbons are managed in accordance with Fortescue’s Chemical and Hydrocarbon
Management Plan (45-PL-EN-0011).
Given the context of a geomorphically dynamic system, the assessment in the PER concludes
that with appropriate management measures, mining activities at Solomon will not significantly
affect the sediment loads in stream flows.
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2.62

Department of
Water

The proponent states that contaminated stormwater
will be audited to check that it is kept separate from
undisturbed areas. The Department recommends that
the frequency of these audits be documented and
agreed upon by the relevant DMAs.
The Response to Submissions should include a
proposed auditing and reporting schedule to ensure
that DMAs are appropriately consulted and informed.

This issue can be addressed through Part V of the EP Act, on advice from relevant agencies
such as DER and DoW.

2.63

Department of
Water

Surface water quality samples have not been taken,
with the following justifications:

Fortescue undertakes surface water sampling in accordance with its Surface Water
Monitoring Guidelines 100-GU-EN-0037, which have been developed in consultation with the
DoW and aligns with accepted guidelines.
Details of this monitoring program (including methodology and timing) at Solomon are also
provided in Appendix 16. It is noted in Appendix 16 that “Monitoring at Solomon will continue
to evolve as equipment and monitoring locations are continually evaluated and refined”. As an
example of this evolution, a number of Nalgene Storm Water Samplers have been installed at
Solomon subsequent to writing of Appendix 16, in order to trial alternatives to the Rising
Stage Sampler units currently in situ.

sufficient flow not occurring to register an
automated sample; and

safety reasons preventing manual samples.
DoW considers that alternate sampling options could
be incorporated into the monitoring program, such that
surface water samples can be taken. The Response to
Submissions should provide details of the
methodology and timing of proposed surface water
sampling programs developed in consultation with and
endorsed by DoW.


2.64

Department of
Water

The proponent states that “tailings storage facilities are
acceptable with DoW approval” (DoW, 2010b). This is
incorrect and has been inappropriately referenced.
The department assesses each project independently,
and bases acceptability on material and waste
characterization, underlying geology and
hydrogeology, processing methodology, and proposed
management conditions before a judgement can be
made.
The Response to Submissions should acknowledge
that DoW approval of tailings storage facilities are
currently pending assessment.

The reference DoW 2010b refers to the Millstream Water Reserve Drinking Water Source
Protection Plan. This plan states:
"The Department of Water will support mining projects and associated activities (such as
mining camps, landfills, wastewater treatment facilities and tailings storage facilities for benign
materials) sited away from the Millstream Dolomite in P1 and P2 areas, where the proponent
can demonstrate that there are no unacceptable risks to water quality."
Fortescue acknowledges that DoW assesses each project independently and has been
consulting with the DoW since February 2014 regarding this matter.

2.65

Department of
Water

FMG’s assessment of the leaching characteristics of
tailings material indicated that there was a moderate
risk of an increase in salinity in groundwater. During a
meeting held with FMG on the 5th February, recent
tailings seepage results were discussed, and FMG

There is a minor increase in salinity in the bores down gradient of the TSF. The increase
occurs largely in the shallow piezometers and not the deeper piezometers indicating that this
increase is most likely a result of tailings seepage. The salinity increase is marginally higher
than local groundwater salinity but within the range for regional salinity and remains fresh, at
or below 524 mg/L (based on the measured total sum of the dissolved ions) for all 18
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reported that there appear to be an increase in salinity
in a monitoring bore downstream from the TSF most
likely due to tailings seepage.
The Response to Submissions should provide further
discussion regarding the potential impacts associated
with an increase in groundwater salinity, and describe
potential monitoring, management and mitigation
actions to be undertaken in regard to groundwater
quality.

measurements to date. The moderate increase in salinity is below the drinking water
guidelines limits of 600 mg/L TDS and therefore Fortescue does not consider the increase in
salinity to be of concern.

2.66

Department of
Water

Based on current information, the Department cannot
determine the contamination risk to the water reserve
at this stage in the assessment process. It is
recommended that approval for the in-pit disposal of
tailings is dependent on the assessment of a larger
data set over time so that an informed decision can be
made on the likelihood and extent of contamination.
The Department does not support tailings storage
below the water table, within the water reserve.
The Response to Submissions should provide details
of any options analysis conducted to justify the
location of tailings storage within the water reserve.

Fortescue understands the commentator’s concerns regarding impacts to water quality within
a public drinking water supply area. However, Fortescue has undertaken extensive
geochemistry testing that on tailings samples to date and the reports (Appendix 14, 21 and
22) included in the PER should allay the commentator’s concerns in this matter. The
geochemical testing demonstrates that there is no risk of acid/metalliferous drainage from the
tailings material. Testing has demonstrated a minor saline drainage from tailings, however
the results are below the Australian Drinking Water Guidelines of 600 mg/L and several worst
case scenarios have been modelled that show tailings salinity would need to be five times
higher over the entire life of mine in order to increase the salinity of groundwater leaving site
above the Australian Drinking Water Guidelines of 600 mg/L. A minor local increase in salinity
will not be measurable on a regional scale and the potential saline drainage at Solomon is still
within the range of groundwater salinity for the region.
The alternative to in-pit tailings storage is an above ground storage facility which will require
additional disturbance, large volumes of material for embankment wall construction and is
likely to present greater closure risks. Fortescue consider that in-pit tailings storage is the
most effective environmental solution to the storage of tailings at Queens.

2.67

Department of
Water

A peat/lignite-rich layer occurs in the western-most
area of the Queens mining area. The discussion in the
PER is limited and fails to define its lateral extent and
layer thickness.
At a meeting held on the 5th February 2016, FMG
described the lignitic layer as covering an area of 22
ha and ranging in thickness from 5 to 20 m as
delineated by exploration drilling - equating to
1,575,750 cubic metres of lignitic material (2,678,775
tonnes assuming a specific gravity of 1.7 g/cm3).
The Response to Submissions should provide a
detailed description of the full extent of the lignitic
layer.

Please refer to attached Figure 11, where the extent of the lignite layer is depicted and
Figures 8 and 9 which display the lignite layer in cross section. It is clear from the drilling data
available that the location of the hydraulic barrier represents the western extent of the lignite
and that only a very small amount of the lignite will be intersected by the construction of the
hydraulic barrier.
Fortescue considers the material to be a low grade lignite as it has a carbon content of 1017% which is below what is considered lignite (approximately 24%). The low grade lignite
layer occurs in the western-most area of the Queens mining area (shown in Figure 82 of the
PER) and is approximately 22 ha. The low grade lignite ranges in thickness from 5 to 20 m as
delineated by exploration drilling and weighs approximately 2,678,775 tonnes assuming a
specific gravity of 1.7 g/cm3.
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2.68

Department of
Water

The thickness of the buffer between the pit floor and
the peat/lignite-rich layer has been described as
“suitable”, and FMG have subsequently indicated this
to be 5 m above the lignitic layer as is based on
anticipated ability to control dewatering.
This layer contains up to 4.4% sulphur, and is likely to
be highly reactive if oxidized. Although FMG have
indicated that the final pit shell design will be advised
by ore resource drilling (at a drill spacing of 25m
x25m) and exposure of lignitic material in the walls will
be avoided, it is unclear what horizontal buffer would
be required to assure hydraulic gradients induced by
dewatering do not dewater any lignitic material behind
pit walls (and above the pit floor).
It is also unclear what horizontal buffer FMG are
proposing to ensure that the lignitic layer does not
become dewatered due to a lower pit floor to the east.
Oxidation of the lignitic layer could present a serious
contamination risk to Weelumurra Creek, and
ultimately to the Millstream Water Reserve.
Remediation within a highly transmissive catchment
could be impossible.
The Response to Submissions should provide further
detail and proposed management actions to
demonstrate that exposure of the lignitic layer would
be avoided, and mitigation actions to be undertaken in
the event that it is inadvertently exposed.

Fortescue can advise that 231 samples from the low-grade lignite have recorded total sulphur
values of between 0.007 and 4.4% with an average of 0.56% and only 16% of the samples
occur above 1% total sulfur. As these are total sulphur values, the amount of sulfur that
occurs as sulphide and therefore oxidisable, is likely to be considerably less. Fortescue will
continue to undertake geochemical testing of this material as new samples become available,
however it has been conservatively assumed that this material is highly reactive and as a
result Fortescue will leave this material in situ, undisturbed.
Fortescue does not intend to expose the low-grade lignite or cause this material to be
dewatered. In the event that any lignite is inadvertently exposed, Fortescue will manage the
material in accordance with the Acid and Metalliferous Drainage Management Plan (100-PLEN-1016).

2.69

Department of
Water

The proposed hydraulic barrier would intersect the
lignitic layer. FMG is currently unclear what effects the
interaction of grouting chemicals - if highly alkaline
(e.g. cement) - would have on the mobilisation of
metals/metalloids.
Further information should be provided in the
Response to Submissions regarding the potential
impacts associated with interception of the lignitic layer
by the hydraulic barrier, and management measures
which could be implemented to mitigate risks to
groundwater and surface water associated with

Fortescue is not certain how the commentator arrives at the conclusion that it is unclear how
the construction of the hydraulic barrier would impact on the potential for acid/metalliferous
drainage. Section 13.8.3 of the PER details that construction of the barrier will not cause
oxidation of the carboniferous material and describes how the barrier and local groundwater
will be managed to prevent dewatering of the material.
Fortescue is currently undertaking a field based trial of a potential hydraulic barrier to
determine what construction methodology will be most effective in breaking the hydraulic
connection between the Queens Valley and Weelumurra Creek. Fortescue will not use any
construction material that reacts negatively with the lignite and will undertake further testing to
determine which material is fit for purpose. Fortescue may consider moving the hydraulic
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construction and maintenance of the barrier during
operations.

barrier to avoid the lignite, however at this time, moving the barrier further west is constrained
by tenure.

Monitoring data and information provided by Smith
(2007) suggests that elevated concentrations of
antimony, selenium, zinc, manganese and nickel in
groundwater at the Solomon mine site are derived
from leaching from ore, tailings and waste rock at the
site. Consequently, there is a significant risk that the
proponent has underestimated the leaching risk
associated with these materials and the potential
impacts on water quality in the Millstream water source
protection area. (Please see DER submission for
further details).
Please provide additional discussion in the Response
to Submissions regarding whether risks to water
quality as a result of leaching from ore, tailings and
waste rock have been underestimated in light of this
comment.

Fortescue strongly disagrees that the risk to water quality from leaching of ore, tailings and
waste rock have been underestimated. The statements made by the commentator and the
interpretation of the quoted reference is misleading and has no specific relevance to the PER
or the Pilbara.
Smith (2007) is a geochemistry review report that explains the theories, strategies and
principles of different elements’ solubility based on electronegativity and how this is influenced
by pH and redox conditions. There is no ‘monitoring data’ in the reference from Solomon or
any other site. The reference is from 2007 and mining did not commence at Solomon until
2011; it does not mention the Pilbara, is not written by Australian authors and does not include
any analogous case studies.
Much of the information taken from Smith (2007) by the commentator is not interpreted
correctly, specifically from Table 1 that the commentator provided in the response. For
example, Table 1 (Smith 2007) indicates that under oxidising conditions, pH>5 to
circumneutral with abundant iron substrates, that Mn, Ni, Sb and Se are "Somewhat Mobile";
while As, Mo & V are "Scarcely Mobile to Immobile". Under both sets of reducing conditions
Mo, Sb, Se and V are indicated to be "Scarcely Mobile to Immobile". While Arsenic is
"Somewhat Mobile" if no hydrogen sulfide is present and "Scarcely Mobile to Immobile" if
hydrogen sulfide is present.
Section 4 of Appendix 14 of the PER entitled FMG SO-RP-EN-0111_Rev1 Tailings Seepage
Report March 2015 presents the results of the kinetic testing conducted at Solomon. Kinetic
testing was conducted for 40 weeks for waste rock and tailings material. This information was
used to compare the tailing results to the groundwater concentrations to determine the likely
impact of in-pit tailings disposal. The assertion that Fortescue is only concerned with acid
drainage is incorrect as the same number of short-term, multi-element composition, leaching
as ABA tests have been conducted. This information is summarised in the PER.
Appendix 21 of the PER noted that Arsenic, Tin and Zinc remained elements of concern after
the kinetic testing. Fortescue has undertaken further analysis of these three elements
(attachment 6) and this is summarised below.
Arsenic (As)
Ongoing testing has identified that the majority of total As in waste rock is structural and that
the only material available to leach is clays, with trace amounts of adsorbed arsenic on the
negatively charged surfaces. As the concentrations are very low, below the ANZECC 95% of
Species Level of Protection (SLP) for arsenate it is not expected that arsenic in any drainage
will pose a concern to the environment.
Tin (Sn)
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Two percent (2%) of waste rock samples show very low concentrations of Sn in leachate, ten
times below the ANZECC 95% of SLP. Tin is not readily detected in groundwater sampling
undertaken across the site. Results from kinetic testing show that weekly leached solutions
do approach the site specific ITV level and are above the SLP level. Note, ANZECC declare
that the current SLP level of 3µg/L has been set by applying a safety factor of 1000. Tin
concentrations even 10 or 100 times the 3µg/L trigger would not be considered harmful
leachate.
Zinc (Zn)
Zinc occurs naturally in groundwater at Solomon and site specific ITV levels have been set at
0.088 mg/L. Only one kinetic sample had leached solutions that marginally exceeded the ITV
level and had decreased below this limit towards the end of the kinetic test work.
As the pathway for the movement of any elevated metals or metalloids offsite, groundwater
will be consistently monitored against the site specific investigative trigger values established
for Solomon, many of which are lower or more stringent than the ANZECC 95% of SLP.
Should upward trends or consistent exceedances be detected these will be managed by
following the Trigger Value Exceedance Procedure given in the Acid and/or Metalliferous
Drainage Management Plan (100-PL-EN-1016) approved by the EPA in February 2015.

2.71

Department of
Environment
Regulation

The deposition of tailings above the water table in a
mine pit could cause groundwater contamination if the
tailings do not consolidate properly and have high
hydraulic conductivity.
Please provide additional discussion in the Response
to Submissions regarding how the design of the
tailings storage would manage and mitigate risks to
groundwater quality.

The statement that above-groundwater deposition of tailings could potentially cause risks to
groundwater quality is misleading and ignores all geochemical evidence presented in the PER
and its appendices. Appendix 14 - Tailings Seepage Report and Appendix 22 - Tailings
Geochemistry and Potential Impact on Groundwater Technical Memo indicate that no metals
occur at concentrations higher than existing groundwater levels in tailings leachate or
supernatant water and thus elevated concentrations are unlikely.

2.72

Department of
Environment
Regulation

Potential measures for reducing the risk of
groundwater contamination as a result of tailings
storage facilities within the Millstream water source
protection area are available, however DER cannot
comment on these as they have not been discussed
within the PER.
The Response to Submissions should include a
discussion of management measures which would be
implemented to reduce the risk of groundwater
contamination as a result of tailings storage facilities
within the Millstream water source protection area.

Fortescue considers the risk to the Millstream water source protection area from tailings
storage to be very low. As tailings leachate has been indicated to fall within the upper range
of local groundwater salinities and may increase the salinity of groundwater marginally on a
local scale. No metal concentrations occur above natural groundwater concentrations and no
contamination risk exists.
Management measures however are described in Appendix 4 - Acid and/or Metalliferous
Drainage Management Plan (100-PL-EN-1016) and specific management for in-pit tailings is
discussed in Section 13.8.3 of the PER.
Additionally Fortescue has compared the salinity results from 31 bores located in the
Millstream Water Reserve that are undisturbed by mining with the tailings analysis from
Solomon. Nine hundred and ten (910) samples have been collected from bores within the
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Millstream Water Reserve since August-2007. The average TDS from these samples is 305
mg/L TDS with the 25th to 75th percentiles (i.e. the range for 50% of the data) being between
139 – 423 mg/L and a maximum value of 1,577 mg/L.
To date 80 tailings samples have been analysed, with an average salinity of 399 mg/L and a
maximum value of 721 mg/L. Additionally the maximum TDS recorded in the shallow
piezometer is 524 mg/L TDS which is below the drinking water guidelines of 600 mg/L. As a
result, tailings supernatant is well within the natural variation of groundwater within the
Millstream Reserve and is unlikely to be a contamination risk.

Heritage
2.73

Yindjibarndi
Aboriginal
Corporatation
RNTBC

Part 17.3 of the PER states that: “Fortescue does
however carry out regular heritage surveys with the
Yindjibarndi people…Fortescue meets with and
consults regularly with the Yindjibarndi Traditional
Owners over all aspects relating to the identification,
protection and management of their cultural heritage.”
This statement is misleading. YAC is the only lawful
representative of the Yindjibarndi people in respect of
native title rights and interests, and Fortescue refuses
to carry out heritage surveys with YAC.
The Response to Submissions should clarify the
identity of heritage survey participants, and justify how
the methodology of heritage surveys meets current
regulatory and best practice standards.

To ensure compliance with relevant legislation, including the Aboriginal Heritage Act 1972
(AHA), Fortescue ensures that both archaeological and ethnographic surveys are conducted
over all land proposed for ground disturbing works. These surveys are undertaken by
independent Heritage Consultants and involve Yindjibarndi representatives with knowledge of
the area.
Contrary to Yindjibarndi Aboriginal Corporation (YAC) assertions, Fortescue has consistently
invited both the YAC and the Wirlu-murra Yindjibarndi Aboriginal Corporation (WMYAC) (as
represented by the Wirlu-Murra Yindjibarndi Tableland Heritage Pty Ltd (WMYTH) for heritage
services) to nominate Yindjibarndi People to participate in heritage surveys. Invitations to
YAC, to nominate Yindjibarndi participants, have and continue to be distributed electronically
& via registered mail. To date, the YAC has declined Fortescue's offers to nominate
representatives to participate in heritage surveys; however, Yindjibarndi People with the
appropriate cultural knowledge have been present on all surveys, as they have been
nominated by the WMYTH. More than 450 Yindjibarndi People (>50% of the Yindjibarndi
Community) are members of the WMYAC and WMYTH, including many senior men and
women, ensuring that the Yindjibarndi People nominated for surveys have appropriate cultural
knowledge and can 'speak for country'.
Should Fortescue require to use land containing potential sites, as defined under Section 5 of
the AHA, a Notice under Section 18 (s18) of the AHA is submitted to the Department of
Aboriginal Affairs (DAA). As part of the s18 process, both the YAC and the WMYAC are
provided with copies of all heritage reports, which include the names of all survey participants
and the methodology applied for each survey. These reports are also a matter of record with
the DAA. In addition, YAC and the WMYAC are notified in advance of any proposed s18
notice, providing further opportunity, beyond invitations to participate in heritage surveys, to
comment on the s18 and potential sites on the Land.
Fortescue's approach to managing heritage surveys and approvals on Yindjibarndi Country,
has been consistently supported by the regulator since 2011, when Fortescue received the
first of many ministerial consents under s18 of the AHA. The DAA’s submission in response to
the PER (EPA REF – 2015/007-02) confirms that Fortescue "has applied for, and has been
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granted, over 20 consents, provided under section 18 of the Aboriginal Heritage Act 1972, for
various portions of the land to undertake the works associated with the Solomon Iron Ore
Project”.

2.74

Yindjibarndi
Aboriginal
Corporatation
RNTBC

Access to, and development of the land, the subject of
the Solomon Iron Ore Project, without the agreement
of the Yindjibarndi People through that society’s lawful
representative body, the YAC, is in breach of the
traditional laws and customs of the Yindjibarndi People
and in violation of the United Nations’ Declaration on
the Rights of Indigenous peoples.
The Response to Submissions should include a
discussion of any legal requirements to obtain
agreements with relevant Indigenous stakeholder
groups, and provide an update on progression towards
obtaining agreements subsequent to the release of the
PER.

Fortescue complies with all legal obligations in securing tenure and conducting mining
operations. Fortescue has unsuccessfully attempted to secure agreement with the YAC over
the grant of project tenure and has subsequently meticulously followed the processes
prescribed in the Native Title Act 1993 (Cth). Decisions by the National Native Title Tribunal
(NNTT) and the Federal Court of Australia (Court) have repeatedly found that Fortescue has
negotiated in good faith with the YAC about the grant of project tenure. In every instance both
the NNTT and the Court have gone on to validate the grant of Fortescue project tenure. While
there is no legal obligation on Fortescue to enter into an agreement with the YAC over
Solomon, Fortescue remains optimistic that at some point in the future, such an agreement
may become possible.

2.75

Yindjibarndi
Aboriginal
Corporatation
RNTBC

Fortescue’s existing operations have resulted in the
destruction of at least two sites of international
significance evidencing human occupation dating back
further than 45,000 years. (See YAC submission and
attachments for further details).
The Response to Submissions should demonstrate
that all disturbance of Indigenous sites to date has
been in accordance with current regulatory and best
practice standards.

Wherever practical Fortescue avoids impacts to heritage sites during the mining and
infrastructure planning phases. Where this is not achievable, Fortescue consults with the
Yindjibarndi People, via both the YAC and the WMYAC, and requests consent under s18 of
the AHA. Fortescue has applied for and been granted over 20 ministerial consents under s18
of the AHA, to use land within Yindjibarndi Country, in the development of the Solomon
Project. Any disturbance of heritage sites by Fortescue has been conducted following receipt
of ministerial consent under s18 of the AHA, and in compliance with consent conditions.
Ministerial consent to use land containing the heritage sites referenced by YAC in point 3
(page 3) of their submission to the EPA, was received by Fortescue on 26 March 2015
(Ministerial reference: 34-58476). Following receipt of consent under s18, all subsequent
activity on the land, including impacts to sites, have been managed in line with statutory
requirements and in line with recommendations received from Yindjibarndi representatives
nominated by WMYAC.
Further supporting Fortescue's approach to managing heritage approvals and compliance, the
DAA’s submission with respect to the Proposal (EPA REF – 2015/007-02) confirmed that the
"DAA is of the opinion that any potential impacts to Aboriginal heritage from the Proposal can
be addressed by the provisions of the Aboriginal Heritage Act”.

2.76

Wintawari
Guruma
Aboriginal
Corporation

Where aboriginal heritage values are considered,
there is no mention of the importance of Weelumurra
pools, Kangeenarina Pools and Satellite springs to

Fortescue acknowledges the waterways are very significant in terms of importance as
Aboriginal heritage to the Eastern Guruma People. Weelumurra Pools, Kangeenarina Pools
and Satellite Springs are not proposed for any direct, ground disturbance impact. Fortescue
manages Aboriginal Sites on it tenements to standards that ensure compliance with relevant
state and federal legislation and guidelines, in particular the Aboriginal Heritage Act 1972 and
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Aboriginal people, nor have management measures
outlined how Aboriginal values will be managed.
It is unclear whether the cultural and/or social values
(i.e, historic, current and future use of the Weelumurra
pools, Kangeenarina Pools and Satellite springs by
Aboriginal people) were considered as part of the
impact assessment, proposed management strategies
and acceptable outcomes.
The Eastern Guruma people’s responsibility to protect,
maintain and care for and manage their water
resources is a significant cultural and social value that
is not adequately addressed as an environmental
value that will be potentially impacted by the proposal
and therefore needs to be adequately addressed
through the environmental impact assessment.
The Response to Submissions should include a
discussion of the cultural values of the pools and
springs in the proposal area, and the potential impact
to those values as a result of the proposal. Monitoring,
management and mitigation measures to be
implemented to protect cultural values should also be
discussed.

the DAA, Aboriginal Heritage Due Diligence Guidelines. Fortescue further ensures that
Aboriginal sites are managed in accordance with its Land Access Agreements (LAA’s) and
Fortescue’s heritage management guidelines and procedures, in particular the Guideline for
the Management of Aboriginal Cultural Heritage (45-PL-HE-0002). Fortescue meets regularly
with the Traditional Owners to discuss heritage matters including heritage management and
protection, the outcomes of heritage surveys and proposed heritage surveys.
Additionally the following key management controls and plans will be implemented to manage
potential impacts on hydrological processes from dewatering:

The groundwater operating strategy is presented as a
key document for managing impacts to Weelumurra
and Kangeenarina Pools, but was not available for
review with the PER. Trigger values specified in the
Groundwater Operating Strategy may not be cognizant
of the cultural, social and environmental values of
Weelumurra pools, Kangeenarina pools and Satellite
Springs, and impacts may therefore be greater than
what is acceptable to Aboriginal People.
The Response to Submissions should include a
discussion of trigger values for the monitoring and
management of pools and springs in the project area,
and discuss how these have been developed with
reference to cultural and heritage values.

The PER proposal details management to avoid impacts to Weelumurra Creek Pools by
implementing the hydraulic barrier and supplementing the pools. No impacts are proposed to
the Weelumurra Creek Pools.
The Supplementation Plan for Kangeenarina Creek Pools is the key document for managing
the Kangeenarina Pools. This plan details a three-tier adaptive management approach to
ensure the pools remain protected. Fortescue contend that where pools are protected,
heritage values are preserved.
Satellite Springs will not be impacted by the proposal as it is located downstream of
Kangeenarina pools in a separate aquifer.


Surface Water Management Plan (100-PL-EN-1015)

Kangeenarina Pools Supplementation Plan (600SO- 00018-RP-HY-0003).
A similar supplementation plan is proposed to be developed for the Weelumurra Creek Pools.
This plan will be developed prior to dewatering related impacts reaching Weelumurra Creek.
Kangeenarina and Weelumurra pools will be maintained in accordance with supplementation
plan. The heritage values of Satellite Springs are contained within and protected by an
existing Heritage Exclusion Zone (HRZ) placed around it (shown in Figure 8 and Figure 10 in
the PER). Satellite Springs is located in a separate catchment, downstream from Solomon
and consequently no surface water impacts are anticipated
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2.78

Department of
Water

No offsets have been discussed in relation to the
complete removal of the Zalamea Pools.
Please provide a discussion regarding the residual
impacts associated with removal of the pools, and
outline what, if any, offsets are proposed to address
any significant residual impacts as a result of the
removal of the pools.

Fortescue has assessed the ecological values of the Zalamea Pools against Weelumurra
Creek and Kangeenarina Creek pools and has concluded that the ecological value of the
Zalamea Pools is moderate and is lower in value than the permanent pools at Weelumurra
and Kangeenarina Creek. The residual impacts associated with removal of the pools is
described in response to Comments 2.22 and 3.19.
Even though Fortescue considers the ecological value of Zalamea Pools to be moderate,
disturbance to Zalamea Creek has been included in the Offset Plan (Table 71 of the PER) for
threatened species due to the potential of Pilbara Olive Python to disperse and forage in the
drainage line.

2.79

Department of
the Environment

Please clarify the offset proposal within the Response
to Submissions and indicate how it will satisfy the
requirements of the EPBC Act Environmental Offsets
Policy as follows:

Fortescue proposes to compensate for the residual adverse impacts of the proposal by
contributing to a conservation fund. The proposed conservation offset fund is currently
referred to by the OEPA and industry as the Pilbara Strategic Conservation Initiate (PSCI).
This is discussed further in response to Comment 3.6.
The Proposal is being assessed under the Assessment Bilateral Agreement and as such the
proposed offsets are consistent with OEPA Offset policy for the Pilbara. It is also consistent
with recent approvals issued under the EPBC Act for Pilbara projects including EPBC
2010/6422 and 2012/6689.
Fortescue proposes that contributions to the Pilbara Strategic Conservation Initiative (PSCI)
would be calculated according to EPA current policy, which is based on a per hectare value
for the clearing of ‘good to excellent condition’ native vegetation within the Pilbara IBRA subregions. These values have been applied to more recent Ministerial Statements for Pilbara
proposals.
Expenditure under the PSCI is proposed to be based on a detailed offset plan that outlines
specific programs. Each program will be carefully developed in consultation with key
stakeholders including government agencies, industry, traditional owners and pastoralists and
be consistent with relevant existing initiatives including Pilbara Corridors, CSIRO’s Priority
Threat Management for Pilbara Species of Conservation Significance 2014 and Greening
Australia's Conservation Action Plan for the Pilbara bioregion: Summary Report 2015.
The offset plan will detail how the conservation gains will be achieved, measured and
reported. At this stage the programs are expected to build on the work already undertaken by
Fortescue and others including Pilbara Corridors which includes the implementation of the
Fortescue Marsh Baiting Program and Night Parrot research program.







Justify the $750 per ha monetary offset rate in the
context of the EPBC Act Environmental Offsets
Policy
Identify the proposed ‘conservation offset fund’
and indicate how it is appropriate under the EPBC
Act Environmental Offsets Policy.
Demonstrate how the offset proposal will achieve
a measurable conservation gain for EPBC Act
listed species. This includes providing suitable
baseline information to justify any conservation
gains that will be achieved.
Identify the methodologies that will be
implemented to measure, report and maintain
conservation gains to be achieved by the offset
proposal.

Rehabilitation and Commissioning
2.80

Department of
Parks and
Wildlife

Given the proponent has impacted on Parks and
Wildlife managed land (the 2015 exclusion zones) via
MS 862, and there is the potential for further impacts
on Karijini National Park as a part of this proposal,

The approval (MS 862) for the Original Proposal permitted Fortescue to construct the
Hamersley Railway prior to the land being excised from Mt Florance Pastoral Lease and
becoming Parks and Wildlife managed land in 2015.
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Parks and Wildlife seeks assurance that the
rehabilitation and closure outcomes for any areas
disturbed within Parks and Wildlife-managed lands
reflect their proposed conservation land use.
Specifically, if any mining activities impact on Parks
and Wildlife managed land, these areas should be
decommissioned and rehabilitated to an appropriate
standard, to enable them to be managed in sympathy
with the surrounding land with no ongoing
management liability to the department as the land
manager.
The Response to Submissions should clearly identify
all areas of Parks and Wildlife managed land which
would be impacted by the cumulative proposal and
describe the expected rehabilitation and closure
outcomes for each area.

As stated in Responses 2.1 and 2.3, there is no disturbance proposed within Karijini National
Park as a part of this Proposal. Any infrastructure in DPaW managed lands, such as recently
acquired ex-pastoral lease areas, will be closed and rehabilitated in accordance with the
approved Mine Closure Plan and in consultation with all external stakeholders. Given the
mine is not expected to close for a period of approximately 35 years, final end-land use is still
to be negotiated.
A map demonstrating the location of the Proposal in relation to DPAW managed lands is
provided at Figure 6 of the PER.

Figure 81 (Waste Rock Characteristic – Geochemistry
– Sample Locations) shows that there has been no
waste rock characterisation undertaken for the Castle
Valley area and very limited characterisation (four
samples) in Queens.
The Response to Submissions should provide the
details of waste rock characterisation for all mine
areas in order to allow the impacts of proposal to be
adequately assessed.

The waste rock characterisation assessment in the PER was based on 491 samples across
Kings, Firetail, Queens and Zion. An additional 291 samples from Trinity, Castle Valley,
Frederick and Zion have been analysed as a part of the ongoing Life of Mine Geochemistry
Sampling Programme. Figure 81 of the PER has been amended to include additional AMD
sampling undertaken since the PER was published (see attached Figure 14). The following
results align with previous findings described in the PER:








There is no risk of acid generation from the Trinity, Castle Valley, Frederick and Zion
samples
Total element concentrations elevated above the GAI do not result in significant dissolved
concentrations
There is a high likelihood of aluminium, titanium and tungsten occurring in any drainage
from Tertiary waste material. However the magnitude of these concentrations is not
considered be of concern;
There is a high likelihood of zinc occurring in drainage across all units, however the
impact of the concentrations is assessed to be low based on the hardness of the
groundwater regionally
There is a moderate likelihood of cobalt occurring in drainage from several units, however
the majority are basal units which will remain in situ. The impact from minor cobalt
drainage is likely to be low based on the low percentage of samples occurring in waste
above the detection limit;
There is a moderate likelihood that weathered Mount McRae Shale (HR) could result in
saline drainage. Exposure of this material that occurs at the surface is limited and bores
downgradient of Firetail do not indicate any significant change in salinity;
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Basal Channel Iron Deposits (CIDb) appear to have the highest potential to leach metals
however, elevated total element concentrations do not result in corresponding significant
dissolved concentrations, this unit occurs below the depth of mining and is not considered
to be of concern as it will not be disturbed;

The Oakover Formation and CID clays have the largest potential to leach arsenic, even
though these concentration are below the ANZECC 95% of SLP, care should be taken
not to place these materials on the surface or use as growth medium, unless magnitude
of potentially leached concentrations are shown not to be of concern.
A summary and analysis of the most recent test results is included on the attached CD.


2.82

Department of
Water

There is limited (if any) information provided on how
FMG propose to manage the hydraulic barrier at
closure.
The Response to Submissions should provide a
detailed discussion on the level of management
maintenance required by any hydraulic barrier post
closure, and detail how this management would be
carried out under a range of closure scenarios,
including a worst case scenario of early mine closure.

Fortescue describes closure for the hydraulic barrier in Section 14.7.4 of the PER as follows:
After the mine pits have been backfilled, the groundwater level will then recover naturally with
rainfall recharge, or via reinjection of excess water from another mining area. This has been
modelled to take up to 20 years, using the long term average rainfall rate. During this time,
reinjection for the supplementation of groundwater-fed pools and any hydraulic barriers would
need to remain operational. Once the groundwater level has recovered in the backfilled area
then the reinjection could cease and the hydraulic barrier fractured so that water can flow
through it. The natural groundwater system would then support the groundwater fed pools
without supplementation.
Additional information is also provided in the Appendix 5 of the PER.

2.83

Department of
the Environment

The PER does not discuss mine rehabilitation efforts in
the context of any potential outcomes for EPBC Act
listed species likely to be impacted by the proposed
action.
Clarify if FMG intend to rehabilitate the mine so that
suitable habitat for EPBC Act listed species may return
to areas impacted by the proposed action and discuss
how FMG will monitor and evaluate the success of
this.

Rehabilitation and Closure is discussed in Section 14 of the PER. Given the Life of the Mine
is now estimated at 35 years, planning for closure of the mine is still developing and is guided
by the current Solomon Project Mine Closure Plan (SO-PL-EN-0016). Ultimate landform
design will be determined closer to the closure of each domain. Fortescue will undertake
trials during the life of the Project to determine the most successful closure strategy to meet
the objective of constructing safe, stable, non-polluting landforms that are capable of
sustaining an agreed post-operational land use. End land use will be determined following
extensive consultation with key stakeholders, including agencies such as the DoE and DPaW.
There may be opportunity to consider rehabilitation to promote habitat for MNES species,
provided it is compatible with the overall closure objective.

2.84

Wintawari
Guruma
Aboriginal
Corporation

Current and proposed measures to protect and
manage pools and springs (i.e, supplementation,
hydraulic barriers and engineered pathways) would
require significant resources during operation and long
after operation of the proposal ceases. It is unclear
whether any consideration has been made to the
potential impacts should the mine close prematurely,

Fortescue makes financial provisioning for all closure scenarios, including early closure in
accordance with the Mining Act 1978. This would include continued supplementation of
groundwater-fed pools until aquifers have recovered to pre-mining levels such that they are
able to sustain the pools.
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and how the reinjection process would be managed
should this occur.
Please include a discussion in the Response to
Submissions addressing how supplementation and
maintenance of pools and springs would be managed
in the event that the Solomon Iron Ore Mine is closed
prematurely or placed into care and maintenance.
2.85

Wintawari
Guruma
Aboriginal
Corporation,
Department of
Water

Existing environmental conditions require that all mine
voids (mined below the water table) require backfilling
to prevent the formation of pit lakes following mine
closure. No documentation has been provided to
demonstrate the strategy of back-filling pits with waste
rock (and less than 25% in-pit disposal of tailings) will
allow for sufficient through-flow of groundwater and
subsequent re-instatement and long-term maintenance
of natural groundwater levels at Weelumurra Creek,
Kangeenarina Pools and Satellite Springs postclosure. FMG’s assertions that there would be no
significant mounding upstream of back-filled areas
(especially in areas where tailings are disposed in-pit)
also cannot be assessed.
The Response to Submissions should include further
information detailing the evaluation of (potential)
impacts to groundwater levels, as a result of reduced
groundwater through-flow from the back-filling of pits.
FMG should specifically discuss through-flow to
Weelumurra Creek post closure. Additional information
to support FMG’s assertion that backfill would support
the current rate of through-flow and allow the reinstatement of groundwater levels should also be
provided.

The PER (Section 12.7.8) discusses a number of modelled scenarios for backfill options to
determine the best option for backfill to support through-flow. Fortescue considers that
adequate information is provided in the PER and its appendices (Groundwater Assessment of
In-pit tailings Disposal) to make an assessment of the potential impacts and likely success of
the backfill model selected to restore groundwater flows.

Blasting associated with mining operations is not
considered in the PER in terms of potential impacts on
gorge stability in Karijini National Park. The potential
impacts of ongoing vibration on gorges caused by
blasting is unknown, and given that nearby gorges
such as Hamersley Gorge (approximately 6 kilometres

The proposed disturbance outlined in the PER and its figures is located approximately 5 km
from Hamersley Gorge. A vibration study undertaken for the original PER identified that
vibration levels at the Gorge would be in the order of 5mm/s for a Maximum Blast Size (MIC)
of 26,500 kg (Heggies, 2010). A typical Solomon MIC blast size is approximately 2,400 kg,
which would result in vibration levels of approximately 0.3 mm/s at Hamersley Gorge. It is
highly unlikely that visitors to the park would be able to sense vibrations at this level.

Other Comments
2.86

Department of
Parks and
Wildlife
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south of the proposed mine ‘footprint’), as well as
Weano, Hancock and Dales Gorges are popular visitor
sites, the potential safety risk to visitors is uncertain.
Parks and Wildlife staff that work and reside in Karijini
National Park regularly report vibrations due to
blasting in surrounding mining areas.
Given uncertainties regarding the impacts of vibration
and subsequent safety risk to visitors in the National
Park, it has been previously recommended by Parks
and Wildlife (Solomon Project EPA Assessment No.
1841) that the proponent investigate the potential for
impacts on the geological stability of the Karijini
National Park gorges, to the requirements of Parks
and Wildlife and the Department of Mines and
Petroleum. Should it be determined by the regulatory
authorities that there is a potential safety risk, it is
recommended that a monitoring program be
established by the proponent to monitor the effects of
vibration on the National Park.

To re-iterate, Fortescue has committed to no impacts to Karijini National Park and no
condition is required to identify the values of the park at risk from the Project. Fortescue will
work with the Department of Parks and Wildlife (DPAW) to establish monitoring of potential
impacts from dewatering and will set trigger values to provide early indications of any potential
impacts. The potential for impacts from blasting will also be discussed further with DPAW.
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Flora and Vegetation
3.1

Please clarify whether the flora and vegetation found at the
Zion deposit and in the Queens area are accounted for in the
approved figures, or the proposed figures of the PER (e.g.
Tables 24 and 27).

To clarify, the column headed “Study Area (ha)” in Table 24 is the area of each vegetation community
recorded within Ecologia’s 2014 study area. The area of vegetation community quoted in the column
headed “Approved MS 862” is the area of each vegetation community to be cleared either under the
Original Proposal or disturbed during exploration prior to MS 862.
Fortescue can confirm that the approved disturbance footprint (the orange area within many of the PER
figures) is the same area (6,313 ha) as the Column headed “Approved MS 862’.
The vegetation disturbance quoted in the column headed “This Proposal” includes the estimated new
disturbance planned for Queens and Zion.
Similarly, the disturbance to individual conservation significant flora species quoted in Table 27 includes
both the disturbance quoted in the Original Proposal and the additional disturbance proposed by this
Proposal.

3.2

As noted in the OEPA’s letter to FMG dated 4 December
2015, further targeted surveys for Gompholobium karijini are
expected to be conducted prior to the completion of the
assessment to confirm the assertion that the species would
not be significantly impacted. Modelling of prospective
habitat for the species with no ground-truthing is not sufficient
to demonstrate that the species is more extensive than
currently known.

The use of remote sensing is a useful tool to predict the likelihood of vegetation occurring in areas with
similar ecological and geophysical properties. Where a species shows a high affinity for a particular
habitat, it is reasonable to conclude that areas that exhibit similar parameters within a local area are
likely to host the species.
A targeted survey was undertaken to locate additional records of G. karijini, targeting the areas
identified by the habitat modelling exercise. Figure 15 demonstrates the target habitat identified by the
modelling and those areas visited during the surveys either by vehicle or on foot. Note, many areas in
Karijini National Park could not be accessed due to lack of safe access.
The figure demonstrates that the modelling was very accurate in predicting suitable habitat for G.
karijini. Of the 101 target areas identified as potential habitat, 23 areas were visited during the targeted
survey. G. karijini was located in 17 of those 23 target areas. This is a 74% strike rate and confirms
that habitat modelling can be used to accurately predict the likely presence of species of conservation
significance with a high degree of confidence.

3.3

Tables 23 to 25, describing the current, proposed and
cumulative impact of the proposal to Flora and Vegetation are
confusing due to a lack of clarity regarding the current and
approved proposal. These tables should be reworked to
demonstrate impacts associated with the “originally approved
proposal” as described in figures associated with Ministerial
Statement 862, and the “current operations” as depicted by

Fortescue does not consider it necessary to repeat the Tables referred to in Comment 3.3. To clarify:


The orange areas in Figure 4 (and in other figures in the PER) is the extent of disturbance within
the Development Envelopes pursuant to MS 862, up to June 2016. This area is 6,313 ha in total,
which is the approved extent of MS 862 within the Development Envelopes. Note this also includes
planned disturbance to June 2016.
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the orange area in Figure 4 of the PER, as well as the
proposed impact (additional to the current operations) and
the cumulative impact.



3.4

Table 20 lists the priority species recorded in the
development envelope. The table is difficult to understand,
particularly the differences between populations, records and
locations. FMG should clarify where some or all of the
Florabase records/locations are included in the overall
number of records/locations.

Table 20 has been reproduced at Attachment 2 in response to Comment 2.18. As noted at Item 2.8
and Item 2.18, the numbers in Table 20 of the PER differ from the table reproduced at Attachment 2.
Fortescue has excluded all Naturemap records at Attachment 2 and focuses solely on Florabase
records. It is recognised that there is some overlap between Florabase and Naturemap records and
therefore to eliminate any duplication of records, the Naturemap data has not been included in
Attachment 2.
Fortescue also highlights that in reproducing Table 27 in this document several counting errors were
identified in the numbers of individuals within Fortescue’s database. This has been corrected in the
amended Table 27 (Attachment 3).
Of note is the change to Triodia basitricha (previously Triodia sp. Millstream). Table 27 of the PER
listed the total number of known specimens of this species as 414,070. This is not correct. The total
number of T. basitricha individuals known to Fortescue is approximately 32,965. Fortescue has
determined 414,070 is in fact the number of individuals of Themeda sp. Hamersley Station known to
Fortescue when the PER was drafted and was inserted into the table against T. sp. Millstream in error.
Note, there is no impact to Themeda sp. Hamersley Station from the proposal.
For other species, the miscount is small and makes little difference to the overall impact. For instance,
the cumulative number of individuals of Acacia effusa to be disturbed was reported as 479 individuals in
the PER. This has been revised to 409 in Attachment 3 of this document. Similarly there are 2 less
Indigofera gilesii, 61 less Eremophila magnifica sp.magnifica and 55 more Goodenia nuda individuals.
These are not large discrepancies considering the extent of the population of these species within the
Pilbara IBRA region and in some instances is due to additional data received by Fortescue since the
PER was drafted.

3.5

Table 27 lists the impact on Priority flora species, showing a
possible impact to Acacia effusa of 45% of the known
population. Despite the size of this impact it is not addressed
in the PER’s impact assessment. Table 27 of the PER shows

Table 27 of the PER has been reproduced at Attachment 3. The predicted impact to the species listed
in Table 27 has been considered on a ‘local scale’ as requested by DPaW and subsequently there has
been changes to the predicted quantitative impact to each species. The predicted cumulative impact to
A. effusa on a ‘local scale’ is now considered to be 39% and approximately 15% within the Pilbara IBRA

References in the Tables to “Approved” refers to the extent of flora (individuals) and vegetation (in
ha) disturbed up to June 2016 (within the orange footprint). For instance, in Table 24, total
disturbance to June 2016 equals 6,313 ha across the Mine and Rail Disturbance Envelopes.
Fortescue considers that there is no value in providing the predicted disturbance from the original
proposal. MS 862 authorises the disturbance of up to 4,416 ha within the 31,333 ha Project
Development Envelope 1 (the Mine Envelope). Figure 1 of MS 862 does not identify where the clearing
should occur, but rather refers to ‘Indicative Solomon Mine Areas’ within the Development Envelope,
consistent with EPA Guidance Statements relevant at the time.
Schedule 1 of MS 862 does not prescribe where clearing within the Development Envelopes must
occur. Subsequently, providing predicted disturbance figures from the original PER is of no benefit.
Fortescue recommends using the actual disturbance figures presented in Tables 23-25 of the PER to
undertake an assessment of the actual impact to date, as well as the predicted cumulative impact.
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a cumulative impact on the species as a loss of 479
individuals. Table 4.3 of Ecologia 2014 listed the total
population within the broader Solomon Area as 412
individuals. The discrepancy between these two figures
should be explained. FMG should provide evidence was to
why an impact removing 45% of the known population of the
species would not be considered significant.

region. Local Scale is defined in response to Item 2.18 as Ecologia’s survey area and any records
within Karijini National Park (as depicted in Figure’s 3 and 4).
In addition, 3 populations of A. effusa have been recorded within the ‘local area’ for which individual
counts are not available and a further 7 populations have been recorded in close proximity to the ‘local
area’. Therefore, Fortescue consider that the impact to this species from the Project will not be
significant on a local or regional scale.
Fortescue highlights that the impact at the local and regional scale for Triodia basitricha in Attachment 3
are rough estimates. This is due to :

Eight records from DPAW’s database do not provide abundance estimates; and

The growth habit of the species (hummock grass);
Eight of Fortescue’s 27 records for this species do not provide abundance estimates. These eight
records are all from DPAW’s Threatened and Priority Flora database. Where abundance estimates
have been recorded during surveys undertaken by Fortescue, the species has been estimated at
between 1,000 and 10,000 individuals. Clearly the species is abundant where it occurs and the total
count of 32,695 in Attachment 3 is almost certainly a large underestimation of the total number of
individuals from these 27 locations.
The hummock grass growth habit of Triodia makes accurate counts of any Triodia species impossible.
Most records in Fortescue’s database for T. basitricha are rounded to the nearest 1,000 and in some
instances 10,000. Therefore, the impact to the species at a local level must be considered a rough
estimate only.
Given the lack of accuracy in counting individual specimens and the lack of adequate data on the
abundance of this species where it has been located, Fortescue has suggested two scenarios to
estimate the total number of plants from the remaining 8 locations.
Average value
The average value for the 19 locations where abundance data is known is 1,720 plants. Extrapolating
this figure to the remaining 8 locations would suggest that there may be an additional 14,000 T.
basitricha plants that have not been counted. This gives a regional figure of approximately 46,500
plants.
Maximum value
For some locations within Fortescue’s database, abundance is estimated at approximately 10,000
plants. Extrapolating this figure to the remaining 8 locations would suggest that there may be an
additional 80,000 T. basitricha plants that have not been counted. This gives a regional figure of
approximately 102,500 plants.
Therefore, Fortescue considers that it is reasonable to say that there is likely to be between 50,000 and
100,000 T. basitricha plants at a regional scale. The potential impact to the species at a regional scale
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from the proposal may therefore be somewhere between 52% and 26% of the potential regional
population.
Fortescue cautions that an assessment based on these numbers must be considered a rough estimate.
A more meaningful assessment would be to consider the impact to the species at a population level.
The data available to Fortescue would indicate that there are 9 known populations of this species
(records separated by more than 500m). Of these, 5 populations occur within the Mine Development
Envelope and of these, 4 are likely to be impacted by the proposal. At a population level, the proposal
may result in impacts to approximately 44% of the populations known to Fortescue. Note, this is within
the range of the estimated disturbance to the regional population using the approximate regional
population estimates above.
Fortescue notes that T. basitricha has been recorded over a very wide range from as far south as the
Barlee Range Nature Reserve in the Gascoyne and throughout the Hamersley and Chichester subbioregions, with an extent of occurrence of some 29,749 km2. Fortescue considers that it is likely that
more records of this species are held by other proponents or individual botanists from across the
Gascoyne and Pilbara. The OEPA has noted at item 3.6 below that there are records of other
conservation significant flora species not available to Fortescue.

3.6

Table 27 shows a possible impact of 23% on Eremophila
magnifica subsp. magnifica, however, through working on
other Projects in the Hamersley Ranges, the OEPA is aware
that the total number of individuals presented in the Table
(1,021) is an underestimate of the actual numbers by at least
one order of magnitude. As such, the proposal is likely to
remove less than 2.3% of the total population.

The OEPA’s comment is noted. Fortescue would advocate for all threatened and priority flora data to
be made public for EIA purposes. Note, Fortescue requested rare and priority flora data from DPAW for
several Priority flora species and was advised “Please note that as the Threatened and Priority Flora
Database (TPFL) is primarily for Threatened Flora, not all Priority flora populations have been entered
into the database”. None of the data received from DPaW included a count of individuals at recorded
locations.

3.7

The PER does not address potential impacts on Teucrium
pilbaranum. Forty four percent of the known population is
within the Development Envelope. It appears that some of
the records are in areas that will be subject to groundwater
drawdown and the habitat of the species (“crab hole plain in a
river floodplain, margin of a calcrete table”, p. 109 of the
PER) may be affected by groundwater drawdown. FMG
should provide evidence that this species and its habitat will
not be impacted by groundwater drawdown.

Figure 16 of this document depicts all records of this species from Fortescue’s database and the
vegetation type that they have been recorded from.
T. pilbaranum has been found from the following vegetation types:
AaPsCf: Acacia aneura open shrubland, over Abutilon otocarpum sparse shrubland over Pterocaulon
sphacelatum and Ptilotus obovatus open forbeland over Chrysopogon fallax tussock grassland.
AaVfTH1: Acacia aneura sparse shrubland, over mid Vachellia farnesiana sparse shrubland over
Chrysopogon fallax and Themeda sp. Hamersley Station tussock grassland
ApAaTe: Acacia pruinocarpa and Hakea lorea subsp. lorea tall sparse shrubland over Acacia atkinsiana
mid sparse shrubland over Hibiscus sturtii and Senna glutinosa subsp. glutinosa low sparse shrubland
over Trioda epactia hummock grassland
EvAaCc: Eucalyptus victrix closed woodland Acacia aneura and Acacia citrinoviridis tall sparse
shrubland over Acacia victoriae mid sparse shrubland over *Cenchrus ciliaris tussock grassland
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EvAcEa: Eucaptus victrix mid open woodland, over Acacia citrinoviridis tall sparse shrubland, over
Atalaya hemiglauca and Acacia tetragonophylla mid sparse shrubland, over Eriachne benthamii and
Eulalia aurea open tussock grassland
ExApTw: Eucalyptus xerothermica low open woodland over Acacia pruinocarpa tall sparse shrubland
over Senna artemisioides subsp. oligophylla low sparse shrubland over Trioda wiseana hummock
grassland and Chrysopogon fallax tussock grassland.
HllAvCf: Hakea lorea subs. lorea and Atalya hemiglauca tall sparse shrubland over Acacia victoriae mid
sparse shrubland over Chysopogon fallax and Eulalia aura tussock grassland.
Fortescue does not consider any of the above vegetation types to be representative of GDE vegetation.
For instance AaVfTH1 is representative of the Brockman Iron Cracking Clay PEC, which is certainly not
a GDE. Other communities are more representative of Acacia shrublands. Eucalyptus victrix, as
discussed at length at earlier items above, is a facultative phreatophyte and may utilise groundwater
where it is available. Fortescue therefore consider E. victrix woodlands to be Potential GDE vegetation.
There is no evidence to suggest that the species would suffer losses if there were to be a degradation
of the habitat in which it is located. Fortescue has stated in the PER and elsewhere in this document
that there is unlikely to be any impact to E. victrix woodlands from groundwater abstraction from the
Lower and Southern Borefields. Therefore the risk to T. pilbaranum (which is not dependent on
groundwater) from groundwater abstraction is extremely low.
To clarify, Fortescue’s records indicate that there are 1,643 individuals located within the Lower
Borefield Development Envelope and a further 2,105 individual located outside of the development
envelopes. There are also several populations for which there are no individual counts available. The
species appears to be very numerous where it occurs with many populations estimated at between 100
and 1,000 individuals. The counts above must be considered rough estimates only.
To summarise, T. pilbaranum is not dependent on groundwater and does not require the presence of
GDE vegetation for habitat. Rather, it favours cracking clay soil habitat independent of vegetation type.

3.8

The records of Triodia microstachya in the development
envelope represent a significant range extension (600km)
from its known distribution within the Kimberley Region.
Although Ecologia (2014) states on p.47 that the WA
Herbarium lodgement forms are provided in Appendix G of
that document they were not present. Neither Florabase nor
Naturemap show a record of Triodia microstachya in the
Pilbara, so either no specimen has been lodged at the
herbarium, or a specimen has been lodged but it has not
been identified as this species. FMG should provide
confirmation of the identification of the species by the WA
Herbarium.

Fortescue can confirm that two report forms with specimens for this species were submitted to the
Herbarium by its consultant Ecologia Environment. One specimen was identified as Triodia biflora,
which has been recorded from the Chichester and Hamersley sub-IBRA bioregions. The other
specimen was discarded by the Herbarium.
There are 20 records of this species in Naturemap, mostly from approximately 200 km range between
Solomon and Newman, including records within Karijini National Park. There are also isolated records
from near Mt Goldsworthy and Onslow.
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3.9

The Significant Flora and Vegetation Management Plan
provided in Appendix Four is very generic and contains no
specific information regarding management or monitoring for
significant flora. Instead, it contains instruction that
management and monitoring plans should be prepared for
each significant flora species, i.e. a plan for a plan. FMG
should provide specific management and monitoring actions
for each of the species identified in the PER as conservation
significant, and any vegetation units identified as being of
conservation concern.

Fortescue’s Significant Flora and Vegetation Management Plan (45-PL-EN-0017), has previously been
submitted to the OEPA to meet the conditions of MS 862 and this plan has been endorsed by the
OEPA.
Section 8.10.1 of the PER demonstrates how the Plan is put into action at Solomon. For instance:

The cumulative impact of the approved area and the current
proposal would directly remove 81% of the mapped area of
vegetation unit CddAdTw. Ecologia (2015) modelled areas
outside of the proposal which may support this vegetation
unit, however the validity of the model has not been tested
through ground-truthing. Additional information is required to
support the assertion that this vegetation unit occurs outside
the development envelope.

Fortescue has responded to a similar comment at Comment 2.16. Fortescue considers that the use of
vegetation modelling software is a useful tool for predicting the likelihood of vegetation occurring in
areas with similar ecological and geophysical properties. Note, as discussed at item 3.2, the habitat
modelling undertaken for G. karijini proved to be 74% successful at predicting habitat for the species.
Fortescue contend that the restricted vegetation types described by the Ecologia survey are an artefact
of fine scale vegetation mapping over a relatively small area compared to the vast areas of the Pilbara
that have not been subject to the same intensity of survey. It is not feasible to survey the entire Pilbara
to NVIS Level V and desktop modelling such as MaxEnt has been demonstrated to provide a good
indicator of possible vegetation and habitat extent (see response to Comment 3.2).
Fortescue also notes that the presence or absence of annual species due to seasonal conditions during
a survey period can influence the floristic composition of vegetation units at NVIS level V scale
mapping. This may account for the lack of additional records of CddAdTw within Fortescue’s database.
Fortescue understands that the OEPA are concerned that CddAdTw may be critical habitat for G.
karijini. This is certainly not the case. According to Fortescue’s database, G. karijini has been located

3.10

A survey of the Robe Pisolite vegetation unit and priority species Gompholobium karijini was
undertaken to better define the distribution of the species to improve management of this species.

Targeted flora surveys have been completed prior to ground disturbing activities to avoid and
manage impacts and these surveys have been published on Fortescue’s website.

The Kangeenarina Creek and Zalamea Gorge Vegetation Monitoring Program (SO-PL-EN-0011)
has been developed to monitor impacts to the vegetation within these creeks from mine
dewatering.

The Southern Borefield TEC_PEC Management and Monitoring Plan – Construction (SO-PL-EN0010) and Southern Borefield TEC_PEC Management and Monitoring Plan – Operation (SO-PLEN-0013) were both developed to monitor impacts to the grasslands from the construction and
operation of the Southern Borefield.
All these measures have been adopted as a result of the management actions outlined in the
Significant Flora and Vegetation Management Plan (45-PL-EN-0017). The Plan is not required to
provide the specific management actions for each conservation species but rather is the overarching
management plan to ensure that where Fortescue’s activities may impact on conservation significant
flora and vegetation, there are appropriate management actions developed to ensure impacts are
avoided, minimised and mitigated. Including specific management actions for each species and
vegetation unit into the overarching management plan would result in the plan becoming incredibly
large and unusable. Fortescue believes its existing management plan is working to protect
conservation significant flora and vegetation.
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in 16 vegetation units. These units are all variations of Eucalyptus leucophloia subsp. leucophloia
and/or Corymbia hamersleyana over Acacia and/or Hakea shrublands over Triodia hummock
grasslands.

3.11

3.12

Two vegetation units would have over 1/3 of their mapped
extent removed by the proposal and much of the remaining
areas isolated on ‘islands’ of vegetation surrounding mine pits
and infrastructure (p. 132 of PER). ChAdTw (39% direct
loss) and EllHcTw2 (37% direct loss). Further information is
required to indicate what proportion of these vegetation units
would be restricted to islands within the mine footprint.

Rehabilitation and revegetation post-closure will re-establish ecological linkages between fragmented
areas of vegetation. Fortescue notes that there is no community ChAdTw listed in the PER. Fortescue
assumes the commentator is referring to ChAaTw, for which there is an estimated cumulative loss of
39%.
To respond directly to the comment, of the two communities:

The PER indicates that progressive rehabilitation will reestablish ecological linkages of ‘islands’ of vegetation.
However, this re-connection is not specifically addressed as a
priority in the vegetation management, mine closure or
rehabilitation sections of the PER or in the management
plans. FMG should provide evidence that re-linking this
vegetation into the broader landscape will be feasible, and a
priority for rehabilitation.

Fortescue does not agree that rehabilitation and revegetation is not a priority. It is important to note that
construction of the Solomon Mine commenced in 2011 and the mine has only been fully operational for
a short period. Fortescue has a Mine Closure Plan (MCP) for the Solomon Mine, approved by the
DMP, which is at an appropriate level for the early stages of mining and the expected mine life (35
years from 2016).
The MCP is quite specific in its overarching objective, that is:
To construct a safe, stable, non-polluting landform that is capable of sustaining an agreed post
operational land use.
At this time it is expected that the final end land use will be the establishment of local provenance
vegetation which provides habitat for native fauna and Fortescue is planning for this. The end result is
the re-establishment of ecological linkages between fragmented vegetation. It is important to note that it
is unlikely that the communities removed by mining will be restored as landscapes will have been
altered during mining (e.g. the creation of backfilled pit voids and waste rock dumps). Rather, the
objective of revegetation is the establishment of a functioning ecosystem, with closure criteria aimed at
measuring success. The current MCP looks for opportunities for progressive rehabilitation and
research trials and to that end, the PER notes that some rehabilitation activities have been undertaken
at Solomon in the limited time available, with rehabilitation trails to commence in the near future.

3,650.1 ha of vegetation community ChAaTw will remain after all disturbance has occurred, of
which 229.5 ha could be considered to be in fragmented islands. Note, three of these areas are
make up the majority of this area, comprising 83, 54 and 49 ha. In comparison, the Frederick
deposit is 45 ha.

3,669.6 ha of vegetation community EllHcTw2 will remain after all disturbance has occurred, of
which 189.6 ha could be considered to be in fragmented islands. Similarly, the majority of this is
located in two fragments of 86 and 60 ha.
These fragments of vegetation communities are only a minor percentage of the remaining vegetation for
each community and this, when considering the rehabilitation and revegetation post-closure, the impact
of fragmentation on these two communities will be minimal. Fortescue will investigate opportunities to
progressively rehabilitate to restore ecological linkages within the constraints of future mine planning.
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3.13

There are six vegetation units that would have between 15%
and 37% of their mapped extent directly cleared. Please
provide a discussion on how FMG believes that impacts to
these units could be managed to meet the EPA’s objectives
for Flora and Vegetation.

The EPA’s objective for terrestrial flora and vegetation, as per EAG8 is:
To maintain representation, diversity, variability and ecological function at the species, population and
community level.
EPA Position Statement No. 2 makes it clear that the EPA consider the criteria for protection of
biodiversity from land clearing to be:

a threshold level of 30% of an ecosystem, below which species loss accelerates exponentially.

clearing below a level of 10% is regarded as an endangered ecosystem

clearing that increases the threat level should be avoided

stream reserves should be 200 m wide.
That is, where an ecosystem is cleared to beyond 30% of its extent, there is an exponential loss of
biodiversity which is not considered acceptable.
At a community level, the six vegetation communities identified by the commentator will remain well in
excess of the 30% threshold level and therefore, the clearing would meet the EPA’s objective for flora
and vegetation.
Fortescue will implement its mine closure plan through progressive rehabilitation and at closure. It is
unlikely that the vegetation communities removed during mining will be restored to their pre-mining
floristic structure, however, rehabilitation will aim to restore ecological linkage between areas of
vegetation remaining after mining.

3.14

The figures discussed in the text on p. 118 regarding regional
impacts on the Platform and Newman Land Systems are
inconsistent with the figures in Table 23: Impact Areas by
Land System. This should be acknowledged and the correct
figures provided.

This has been addressed in response to Comment 2.18

Terrestrial Fauna
3.15

Further information is required on the results of monitoring
surveys for conservation significant fauna and species
responses to impacts from existing mining operations. Based
on the information provided in the PER, it is unclear if the
distribution of quolls has changed as a result of disturbance
or if the records reflect the locations of survey suites pre and
post mining. In addition, the PER states that Northern Quoll
‘occupancy has increased along the rail corridor’ but no
records are illustrated within this boundary in Figure 43. The
proponent should clarify the distribution of Northern Quoll and
explain the reasons for any observed change.

Section 10.2.1 of the PER details the quoll records from the Solomon area. Prior to mining at Solomon,
a several Level 2 terrestrial fauna and targeted fauna surveys had been undertaken to determine the
faunal assemblage within the mine area and rail corridor and surrounding areas. The following records
are of Northern Quoll prior to 2012.








1 Quoll observed in Castle Valley in 2008
1 Quoll scat observed in Queens Valley in February 2010
1 Quoll scat observed in Firetail area in April 2010
3 Quoll scats observed in Firetail area in May 2010
1 Quoll scat observed in Firetail area in July 2011
1 male Quoll trapped in Kangeenarina Creek In July 2011 (and recaptured twice more)
1 Quoll scat observed in Sheila Valley Area in August 2011
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1 Quoll trapped on the Hamersley Line in August 2011
This is relatively few records considering the survey effort undertaken for the original proposal and
suggests that quolls were present in the area in low numbers.
Since 2012 when mining and regular monitoring for quoll commenced, many more Northern Quoll have
been recorded, mostly in Kangeenarina Creek or at control sites north of Solomon. Of course, Northern
Quoll have not been recorded from Firetail since mining commenced as this area is now highly
developed, however, the regular presence of Quoll in Kangeenarina Creek suggests that Quolls are
capable of a continued presence in close proximity to active mining areas.
The increased number of records along the Hamersley Line may be the result of increased monitoring
in the area since the rail was constructed. In addition, the presence of the rail may direct Northern
Quolls towards monitoring sites and increase the success rate of monitoring.
Note, Northern Quolls have never been recorded at Zalamea Pools, despite repeated sampling and
monitoring in the area.

3.16

Impacts to Terrestrial Fauna as a result of removal of pools
and alteration of other surface water features are not
discussed in the PER. Please provide a discussion of
potential impacts to conservation significant fauna as a result
of changes to surface water features (for this proposal and
the cumulative project), including the removal of Zalamea
Pools.

The impacts to Northern Quoll from alteration to surface water flows is discussed on page 206 of the
PER. The discussion predicts that the major changes to surface water flows will occur within the highly
developed mining footprint and as a result, quolls are not likely to inhabit these areas. The impact to
the Quoll is therefore from direct clearing of habitat rather than the changes this clearing has made to
surface water drainage.
As discussed in response to Comment 3.15 above, Northern Quoll have never been recorded from
Zalamea Creek. Permanent pools at Kangeenarina and Weelumurra will be maintained and therefore
will continue to be available to Quolls.

Subterranean Fauna
3.17

As noted in the OEPA letter to FMG dated 4 December 2015,
to support comments regarding habitat connectivity,
additional information should be provided for both stygofauna
and troglofauna in the form of distribution maps of
widespread species. The technical reports on the CD do not
include species names. The species distribution should be
mapped in relation to the habitat.

Fortescue acknowledges that Appendix 11 of the PER includes a figure (Figure 3-2) that shows all
locations where stygofauna have previously been recorded, but does not include species labels. The
purpose of this desktop assessment was to:
identify threats to stygofauna from groundwater abstraction from the two borefields
characterise the likely geographic extent of the stygofauna communities occurring, or likely to occur
in the two borefields

assess the risk of loss to subterranean fauna species from the borefields and

determine whether the risk to stygofauna from the proposed expansion of the mine footprint is likely
to be greater than the original proposal.
All other subterranean survey reports include figures showing the location of conservation significant
subterranean species with species labels. The data from all survey reports have been included in
Figure 47 of the PER demonstrating the location of Conservation Significant Stygofauna and Figure 50
demonstrating the location of Conservation Significant Troglofauna; both figures with species labelled in
the map key.
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Fortescue would draw attention to the attached Figure 6 and 7 of this document where the influence on
groundwater levels from groundwater abstraction from the Lower and Southern Borefields after 25
years is demonstrated. The groundwater contours in these figures adequately demonstrates that the
stygofauna habitat of the Lower and Southern Borefields is extensive and that there is no geological
barrier. Essentially, the propagation of the groundwater drawdown across a wide area demonstrates
that habitat in this area is continuous and extends as far east and south as Marandoo, which dewaters
from the same aquifer. The modelled groundwater contours, as well as Figure 51 of the PER which
demonstrates that stygofauna have been located across a wide area in both borefields and the mining
area strongly supports Fortescue’s assertion that impact to stygofauna habitat from the proposal is
limited to the extent of dewatering in the borefields and that stygofauna habitat will remain in the aquifer
during the life of mine as the aquifer will be managed on a sustainable basis. Stygofauna will return to
the dewatered area upon cessation of mining after groundwater levels rebound.
Habitat connectivity for troglofauna within the Mine Development Envelope is addressed at comment
3.19.

3.18

As noted in the OEPA letter dated 4 December 2015, the
technical report for the Queens deposit survey (Subterranean
Ecology 2011) will be required to support the statements
made in the PER that no restricted species were found in this
area.

To clarify, the PER states that whilst some species have only been recorded from pit footprints, it is
unlikely that any subterranean species would be restricted to the Solomon area given the extent of
available and connected subterranean habitat. A copy of the 2011 report has been provided to the
OEPA with this response on the attached CD.

3.19

As noted in the OEPA letter dated 4 December 2015, a
minimum level 1 survey within the Frederick deposit (and any
other unsurveyed areas) will be required to justify comments
regarding the suitability of troglofauna habitat within the
Frederick Deposit and to support habitat connectivity.

A survey has been undertaken over the Frederick deposit. The survey report has been provided to the
OEPA with this response on the attached CD. See response to comment 2.21 for a summary of the
survey results.
Fortescue has updated Figure 50 of the PER to include troglofauna species that to date have only been
located from the Frederick deposit (Figure 17). Fortescue has also updated Figure 52 of the PER
(Figure 18) to include a range of troglofauna species that have been found widely across the Solomon
Project area. Figure 18 of this document shows that Blattidae sp. B04, Linyphiidae sp. B01, Sciaridae
sp. B01 and Pauropodidae sp. B01 have all been found within the Frederick area and more widely
across the Solomon Project area both inside and outside current and proposed pit areas. This, when
considered in combination with the geological mapping of the Solomon area showing continuous habitat
in the CID and overlying alluvial and colluvial geologies demonstrates that habitat for troglofauna is
continuous across the Solomon Project area and that for these reasons it is highly unlikely that the
species that have been located only from within proposed pits are restricted in their extent.
Fortescue has previously stated that it intends to backfill open pits to above water table level to prevent
the establishment of pit lakes. Backfill of open pits will be undertaken progressively during mining
where pits are no longer actively mined and backfilling of open pits has already commenced at Kings.
Fortescue considers that the backfilling of open pits will re-establish connectivity between troglofauna
habitats fragmented by mining. Fortescue recognise that it is likely to take many years for troglofauna
communities to return to backfilled areas.
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Hydrological Processes
3.20

There is an error in Table 52 regarding the proportion of the
Lower Fortescue Catchment that is upstream of the proposed
mining area. There has been an error converting between
square kilometres and the hectares for the “Area of Lower
Fortescue Catchment within Mine Development Envelope
and “Area of Lower Fortescue Catchment located upstream
of the proposed mining areas” figures. The result is an order
of magnitude difference in potential impacts – with potentially
20.5% of the catchment upstream of the proposed mining
areas. This should be clarified to allow an appropriate
assessment of the impacts of the proposal on surface water
flows in to the Lower Fortescue River.

Fortescue acknowledges the miscalculation in Table 52.
The area for the Lower Fortescue Catchment is 18,607 km2 which equates to 1,860,700 ha. The area
of the Lower Fortescue Catchment within the Mine Development Envelopes is 366 km 2, which equates
to 36,600 ha. The area of the Lower Fortescue Catchment located upstream of the proposed mining
areas is 382 km2, which equates to 38,200 ha.
Therefore, 2.05% of the Lower Fortescue Catchment is located upstream of the proposed mining areas
and represents the worst case scenario for reduction in surface water flows to downstream catchment
areas. This is a minor impact.

3.21

Unmanaged impacts to Groundwater are predicted to result
in 12% reduction in baseflow to Hamersley Gorge, and that
management actions, including use of alternate water
sources, are proposed to prevent impacts to Hamersley
Gorge. In the event that management actions are
unsuccessful, mitigation actions include the cessation of
dewatering and reinjection of groundwater are proposed.
Please provide further detailed discussion of management
actions including modelling where appropriate to demonstrate
that management actions would be effective in preventing
groundwater drawdown from approaching Hamersley Gorge
in the first instance.

In line with current practice, Fortescue will apply to the Department of Water for a groundwater licence
to abstract the additional water as part of the Southern Borefield, this licence application will include a
H3 level impact assessment. As part of this assessment any potential impacts to Hamersley Gorge
would be identified, and management strategies would be developed to ensure that Hamersley Gorge is
not impact by this abstraction. Each of these strategies would be modelled to ensure it achieves the
required outcome.
This would then be used to develop a supplementation plan for Hamersley Gorge that would include the
monitoring requirements, trigger locations and values, management actions for the triggers and outline
the reporting requirements for these triggers. There would also be infrastructure designs for any
required supplementation infrastructure and operating guidelines for this infrastructure.
This would then be added to the site wide Groundwater Operating Strategy to manage groundwater
abstraction in the Southern Borefield to protect the environmental values of Hamersley Gorge.
Fortescue will work closely with the DoW and DPaW to develop appropriate management actions,
triggers and reporting requirements for the Southern Borefield to protect Hamersley Gorge.

3.22

As noted in the OPEA letter dated 4 December 2015, and
required by the Environmental Scoping Document (ESD), site
specific surface water management actions are required for
the Solomon Project, including management of impacts to
pools as result of changes to surface water flows. Provision
of a surface water management plan in accordance with
EAG17 (Preparation of Environmental Management Plans) is
recommended, however provision of detailed management,
monitoring and mitigation actions in the Response to

Appendix 16 of the PER is the Solomon Life of Mine Surface Water Strategy (SO-03018-RP-WM-0003).
This strategy provides an assessment of surface hydrology at Solomon based on surface water
modelling, integrated surface water planning and management actions for safety, minimising
environmental impacts, protection of infrastructure and minimising impacts to operations. The strategy
includes the design criteria for surface water management measures based on the surface water
modelling. The strategy would fit the description of a management-based Environmental Management
Plan under EAG17, noting that surface water monitoring is already undertaken at Solomon in
accordance with Fortescue’s Surface Water Management Plan 100-PL-EN-1015 and associated
monitoring guidelines. Fortescue’s Surface Water Management Plan would also meet the requirements
of a management-based environmental management plan.
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Submissions document would be acceptable prior to the
completion of assessment.
3.23

As noted in the OEPA letter of 4 December 2015, clarification
of the assessment criteria used to determine the ecological
value of the pools in the Project area, and an overview of the
findings are required.

Ecological value of the pools discussed in the PER is based on:

3.24

As noted in the OEPA letter dated 4 December 2015,
baseline surveys of Weelumurra Creek should be completed
as soon as practicable. Justification of timing of baseline
surveys maybe required to demonstrate that surveys can be
considered ‘pre-mining’ in light of existing operations.

Fortescue is not certain what the commentator means by ‘baseline surveys’. Level 2 flora and fauna
surveys have been undertaken over the Weelumurra Creek area. Monitoring of pool levels at
Weelumurra Creek to establish baseline conditions is currently being undertaken. Fortescue would
consider ‘pre-mining’ in the context of the Weelumurra Pools to be prior to dewatering of Queens.

3.25

The Weelumurra Creek supplementation plan has not yet
been developed. Further information is required to assess
the impacts of supplementation, including clearing and
disturbance of banks for water supply infrastructure, and
water requirements.

Fortescue refers the commentator to the Solomon Project Kangeenarina Pools Supplementation
Programme (600SO-00018-RP-HY-0003), previously approved by the OEPA, which provides the
supplementation strategy, trigger levels and threshold criteria for maintenance of pool levels at
Kangeenarina Creek. The supplementation plan for Weelumurra Pools is likely to be similar to this
plan, with amendments made to suit the conditions and parameters at Weelumurra.

The permanency, or otherwise, of surface water pools: Fortescue consider that where pools are
permanent, they are likely to provide better quality habitat for a range of terrestrial and aquatic
vertebrate fauna, was well as potential habitat for Short Range Endemic invertebrate or aquatic
invertebrate fauna. Permanent pools are also more likely to be habitat for migratory avian fauna
species.

The level of disturbance, particularly from grazing: Where pools are subject to grazing pressure,
their habitat value is less.

Previous records of conservation significant fauna utilising the pool habitat: Records of
conservation significant fauna that utilise pools such as Northern Quoll, Pilbara Olive Python and
Pilbara Leaf-nosed Bat give an indication of the relative importance of these pools as critical habitat
in the local area.
Noting these parameters, permanent pools such as Kangeenarina, Weelumurra and Hamersley Gorge
were noted as having the highest ecological value, particularly as permanent pool habitat is not
common in the Pilbara. This is supported by fauna monitoring records which demonstrate that these
pools are repeatedly visited by conservation significant fauna. Zalamea Pools were demonstrated to be
semi-permanent and therefore had less ecological value. Semi-permanent and intermittent pools are
more common across the Pilbara and may provide habitat for conservation significant fauna whilst
water persists, however as records at Solomon indicate, when water availability is not reliable, these
areas are less frequented by fauna species and may not provide the conditions to sustain short range
endemic invertebrate fauna.
As noted in response to Comment 2.40, Fortescue does not contend that Zalamea Pools have low
habitat value, but that they have less habitat value than other permanent pools in the local area.
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Rehabilitation and Decommissioning
3.26

As noted in the OEPA letter dated 4 December 2015, further
information demonstrating the potential for the hydraulic
barrier for Weelumurra Creek to be successfully implemented
is required.

This comment has been addressed in response to Comment 2.56.

3.27

Please provide information regarding the potential impacts
associated with interception of the Lignite layer during
construction of the hydraulic barrier, and proposed
management and mitigation actions to ensure groundwater
quality in the Millstream Public Drinking Water source in the
event that the Lignite layer is disturbed.

This comment has been addressed in response to Comments 2.69 and 2.70.

3.28

Please provide provisional completion criteria. There are no
completion criteria provided in the PER. Page 350 states that
"completion criteria are provisional and will become more
defined as the project nears end of mine life". Given
progressive rehabilitation, completion criteria would be
required to set rehabilitation goals much earlier than near end
of mine life in 35 years.

Completion Criteria are provided in Table 6 of Appendix 5 of the PER (Solomon Project Mine Closure
Plan SO-PL-EN-0016). The completion criteria are appropriate for the stage of mining at Solomon, are
in accordance with the commentator’s own Guidance on Mine Closure Planning and have been
approved by the DMP.

3.29

Please provide a discussion of any progressive rehabilitation
proposed, including a demonstration of the proponent's
understanding of progressive rehabilitation and a description
of how it is likely to work at the Solomon mine site. Please
also provide details of how much progressive rehabilitation
(as a percentage of both the cleared area and the available
cleared area) is expected to occur.

Fortescue understands that regulators are keen to see evidence of progressive rehabilitation to reduce
the liability to the state from legacy sites. Pages 362 and 363 describes the rehabilitation undertaken at
Solomon to date discusses the planned progressive rehabilitation including:

The PER refers to three closure domains; waste dumps, mine
voids and tailings storage facilities. Infrastructure should be
added as a domain, especially as the OEPA understands that
progressive rehabilitation has not occurred to date at any of
the listed domains thus far.

As discussed in response to Item 2.29, progressive rehabilitation has commenced at Solomon including
backfilling of mine pit voids and further progressive rehabilitation is planned.
Fortescue assumes that the commentator refers to infrastructure such as processing facilities, camps,
workshops and borefields. It is unlikely that this infrastructure will become redundant in near future and
further consultation with key stakeholders is required prior to the decommissioning of these facilities as

3.30

Rehabilitation and revegetation trials to determine whether engineered designs of closed landforms
meet closure objectives.

Rehabilitation of redundant laydown or other cleared areas in the next 12-18 months.

Backfilling of Kings Pit.
Table 14 of the Solomon Project Mine Closure Plan (SO-PL-EN-0016) identifies areas identified for
Progressive Rehabilitation.
The amount of progressive rehabilitation undertaken will depend on operational requirements as the
mine progresses, but it is clear that even at such an early stage of mining, Fortescue is maintaining a
focus on progressive rehabilitation to minimise environmental impacts from the Solomon Project and to
assist in reducing its closure liability towards the end of mine life.
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Response
they may provide future benefit to third parties. Where infrastructure is no longer required, it is
decommissioned and removed and the site is rehabilitated and monitored in accordance with the mine
closure plan to achieve closure objectives.

3.31

Re-establishing a spinifex understorey in revegetation
appears to have been a significant challenge at other project
sites. This will be an important issue as spinifex is a keystone
species in most of the vegetation in the area. Please discuss
how FMG would specifically address this challenge through
rehabilitation planning as part of the Mine Closure Plan.

It is important to note that Fortescue is not proposing the restoration of the ecological communities
disturbed by mining. Instead, Fortescue is proposing the establishment of a self-sustaining ecosystem
which provides habitat for fauna. The ecological community established on rehabilitated surfaces will
depend on the final landform.
Fortescue understands the challenges of re-establishing spinifex after rehabilitation. Section 8.4.5 of
the Mine Closure Plan discusses how Fortescue will monitor natural re-colonisation from seed stored in
topsoils and where required will employ direct broadcast seeding of provenance species. Noting that
mine closure is still 35 years into the future, Fortescue is confident that a methodology for consistently
re-establishing spinifex will be found in the intervening period.
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Number of Populations of G. karijini
Approved Footprint

Current proposal Footprint

Development Envelope (not
disturbed)

Karijini National Park

Others

10 (comprising 942 individuals)

9 (comprising 2,731 individuals)

9 (comprising 159 individuals)

7 (comprising 5,520 individuals)

60 (comprising 7,453
individuals).

Note: Some populations fall both within and outside Approved and Proposed Disturbance Footprints. The counts in this table are mature individuals
as outlined in Table 3.3 of Ecologia (2016).
Number of Individuals of G. karijini
Approved Footprint

Current Proposal Footprint

Development Envelope (not
disturbed)

Karijini National Park

Others

1,803

3,888

551

4,869

13,439

Individual counts in this table may include seedlings and juveniles. The GIS data supplied by Fortescue’s consultants does not include a description
of numbers of adults/juveniles/seedlings for each point location.
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Attachment 2: Conservation Significant Flora Species
Recorded in the Development
Envelopes (Updated Table 20 of the
PER)
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Species

Cons.
Code

Habitat

Florabase Records
(Ecologia, 2014)

Fortescue Records
Recorded from 7 locations, totalling approximately 42 individual
plants.

Euphorbia australis var. glabra

Gompholobium karijini

P2

P2

Sump, low in landscape, alluvial
cracking clay loamy soil, red clay
loam

Coarse, loose, very pebbly
surface, pebbly red-brown loam.

33 individuals
PIL

94 individuals
PIL

Within Development Envelopes



Mine Development Envelope: 1 location, 10 individuals
Lower Borefield Development Envelope: 1 location, 8
individuals

Recorded from 960 locations, totalling approximately 19,348 mature
individual plants from 95 individual populations. An additional 1,697
juveniles and 3,487 seedlings have also been recorded.
Within Development Envelopes


Mine Development Envelope: 260 locations, 6,343 individuals

Recorded from 22 locations, totalling approximately 3,816 individual
plants.
Teucrium pilbaranum

Acacia daweana

P2

P3

Crab hole plain in a river
floodplain, margin of calcrete
table.

Stony red loam soils. Low rocky
rises, along drainage lines.

88 individuals
PIL

55 individuals
PIL

Within Development Envelopes



Recorded from 1 locations, totalling approximately 1 individual
plants.
Within Development Envelopes


Acacia effusa

P3

Stony red loam. Scree slopes of
low ranges.

645 individuals
PIL

Rail Development Envelope: 1 location, 1 individual
Lower Borefield Development Envelope: 6 locations, 1,238
individuals

Mine Development Envelope: 1 location, 1 individual

Recorded from 90 locations, totalling approximately 2,763 individual
plants.
Within Development Envelopes


Mine Development Envelope: 30 locations, 409 individuals
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Recorded from 58 locations, totalling approximately 2,732 individual
plants.
Aristida jerichoensis var.
subspinulifera

P3

Hardpan plains.

256 individuals
PIL, GAS

Within Development Envelopes




Mine Development Envelope: 1 location, 8 individuals
Rail Development Envelope: 1 location, 1 individual
Lower Borefield Development Envelope: 2 locations, 26
individuals

Recorded from 46 locations, totalling approximately 1,022,557
individual plants.
Astrebla lappacea

P3

Clay, loam.

3,032 individuals
PIL

Within Development Envelopes


Mine Development Envelope: 1 location, approximately 5,000
individuals

Recorded from 52 locations, totalling approximately 1,498 individual
plants
Glycine falcata

Grevillea saxicola

P3

P3

Black clayey sand. Along drainage
depressions in crabhole plains on
river floodplains.

Hill crest of low foothill below main
range. Steep scree slope.

76 individuals
CK, OVP, PIL

215 individuals
PIL

Within Development Envelopes



Recorded from 6 locations, totalling approximately 27 individual
plants.
Within Development Envelopes


Indigofera gilesii

P3

Gorge, gullies. Red brown
skeletal. Continuous ironstone
pebbles, rocky ironstone
hillslopes.

Mine Development Envelope: 7 locations, 279 individuals
Lower Borefield Development Envelope: 3 locations, 42
individuals

Mine Development Envelope: 5 location, 26 individuals

Recorded from 74 locations, totalling approximately 636 individual
plants.
129 individuals
CR, MUR, PIL, TAN

Within Development Envelopes


Mine Development Envelope: 33 locations, 153 individuals
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Recorded from 776 locations, totalling approximately 1,695,312
individual plants.
Themeda sp. Hamersley Station
(M.E. Trudgen 11431)

Triodia sp. Millstream (A.A.
Mitchell PRP207)
renamed
Triodia basitricha

Eremophila magnifica subsp.
magnifica

Goodenia nuda

Ptilotus mollis

P3

Red clay. Clay pan, grass plain.

P3

A recently recognised taxon,
found in IBRA Regions:
Gascoyne, Pilbara and IBRA
Subregions: Ashburton,
Chichester, Fortescue,
Hamersley. Occurs in the western
and central Pilbara region of
Western Australia, and also from
Barlee Range Nature Reserve
south of the Pilbara.

P4

High in landscape, summit of hill,
skeletal red brown soil over
massive ironstone, Brockman Iron
Formation.

P4

P4

Stony red sandy loam. Flats
plains, floodplains, sometimes
semi-saline, clay flats.

Stony hills and screes.

2,003 individuals
PIL

Within Development Envelopes




Mine Development Envelope: 23 locations, 69,308 individuals
Rail Development Envelope: 1 location, 30 individuals
Lower Borefield Development Envelope: 1 locations, 4
individuals

Recorded from 26 locations, totalling approximately 32,802
individual plants.
No data*
PIL, GAS

620 individuals
PIL

Within Development Envelopes


Mine Development Envelope: 7 locations, 27,300 individuals

Recorded from 104 locations, totalling approximately 750 individual
plants.
Within Development Envelopes


Mine Development Envelope: 22 locations, 261 individuals

Recorded from 1,901 locations, totalling approximately 8,003
individual plants (estimated).
347 individuals
PIL, GAS

Within Development Envelopes



1,094 individuals
PIL, LSD

Mine Development Envelope: 46 locations, 66 individuals
Lower Borefield Development Envelope: 1 location, 1 individual

Recorded from 30 locations, totalling approximately 774 individual
plants.
Within Development Envelopes


Mine Development Envelope: 2 locations, 100 individuals
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Rhynchosia bungarensis

P4

Pebbly, shingly coarse sand
amongst boulders. Banks of flow
line in the mouth of a gully in a
valley wall.

239 individuals
PIL, CAR, GAS

Recorded from 200 locations, totalling approximately 1,658
individual plants.
Within Development Envelopes


Mine Development Envelope: 51 locations, 458 individuals

This table shows all records from the WAHERB database at the time of Ecologia’s report in 2014.
New data is added to Fortescue’s database as information becomes available. The Fortescue records in this table represent the latest database
records as at July 2016. The records presented in the PER were current when the PER was written in 2015.
Species in the table above have been updated to reflect current nomenclature.
* Ecologia’s search of the WAHERB database did not return any population data for Triodia sp. Millstream. This species has now been renamed
Triodia basitricha.
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Attachment 3: Impact on Threatened and Priority Flora
Species, Local and Regional Scale
(Updated Table 27 of the PER)

Response to Public Submissions – Solomon Iron Ore Project: Sustaining
Production PER
SO-RP-EN-0122

This page has been left blank intentionally

Page 102 of 150

Response to Public Submissions – Solomon Iron Ore Project: Sustaining Production PER

Page 103 of 150

SO-RP-EN-0122
Rport

Species

Cons
Status

Number of individuals in
IBRA Subregion(s)1

Number of individuals in
Local Area
(Survey & Karijini)

Cumulative Number of
Individuals
(Original Footprint &
This Proposal
Footprint)

Percentage Loss of
Individuals within Local
Area (%)

Percentage Loss of
Individuals within IBRA
Subregions (%)

Aristida
jerichoensis var.
subspinulifera

P1

2,334

898

8

<1 (0.9)

<1 (0.34)

Gompholobium
karijini

P2

24,532

16,330

5,691

35

23

Acacia daweana

P3

24

1

1

100

4

Acacia effusa

P3

2,762

1,050

409

39

15

Indigofera gilesii

P3

637

251

31

12

5

Triodia sp.
Millstream
(A.A.Mitchell
PRP207)
Renamed
Triodia basitricha

P3

-*

29,965*

26,300*

89*

-*

Eremophila
magnifica subsp.
magnifica

P4

750

261

177

68

23

Goodenia nuda

P4

5,634

395

37

9

<1 (0.66)

Rhynchosia
bungarensis

P4

1,658

621

1

<1 (0.2)

<1 (0.06)

Refer to Figure 2 for the area considered to be the Local Area for assessment purposes
* See item 3.5 for discussion on Triodia basitricha.

1

IBRA Subregions include Hamersley, Chichester and Fortescue, Data sourced from Fortescue’s GIS database and NatureMap
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Attachment 4: Cumulative Impacts to Priority Flora

within the Hamersley, Chichester and
Fortescue Sub-regions
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Species

Gompholobium
karijini
Acacia daweana

Cons
Status

Total
Number of
Individuals

No. of
Individuals
in the
Hamersley
Subregion

P2

24,532

24,531

No. of
Individuals
in the
Fortescue
Subregion

1

No. of
Individuals
in the
Chichester
Subregion

No. of
Individuals to
be Cleared by
Fortescue's
Mine & Rail
Footprint in
Fortescue
Subregion

No. of
Individuals to
be Cleared by
Fortescue's
Mine & Rail
Footprint in
Chichester
Subregion

No. of
Individuals to
be Cleared by
Solomon's
Mine & Rail
Footprint in
Hamersley
Subregion

Cumulative No.
of individuals
to be impacted
by all of
Fortescue's
Mine and Rail

Percentage
Loss of
Individuals
within
Subregions (%)

5,692

5,692

23

P3

24

1

1

1

4

Acacia effusa

P3

2,762

2,762

409

409

15

Aristida jerichoensis
var. subspinulifera

P3

2,334

1,729

8

8

<1 (0.3)

Indigofera gilesii

P3

637

636

1

31

31

5

Triodia basitricha*
Eremophila
magnifica subsp.
magnifica
Goodenia nuda

P3

-

-

-

26,300

26,300

-

P4

750

750

177

177

23

P4

5,634

1,510

2,933

1,191

37

2,391

42

P4

1,658

1,655

2

1

1

1

<1 (0.1)

Rhynchosia
bungarensis

* See Item 3.5 for discussion on Triodia basitricha
Source: Fortescue’s GIS database

605

-

2,353

1
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Attachment 5: Bore Locations and Hydrographs at
Zalamea Gorge
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Attachment 6: Technical memorandum, Arsenic, Tin
and Zinc AMD test results
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MEMO
SOLOMON PER – RESPONSE TO THE OEPA COMMENTS
OUR REF
TO
FROM

Mathew Dowling
Chris Oppenheim
Colleen Burgers

DATE

22 July 2016

CC

Chris Counsell

OEPA COMMENT
Item 2.70 of the OEPA Comments states:
“The OEPA notes that DER has ongoing concerns regarding this matter, particularly in relation to
the assumption that harmful mine drainage will only occur in the presence of sulphide materials or
the reaction of sulphide oxidisation, and that acid-base accounting and short-term leaching tests will
adequately characterise the risk of metals and metalloids being leached from mine waste materials.
Please provide further information on the kinetic testing undertaken as described in Appendix 21 of
the PER, with particular regard to As, Sn and Zn (noted in Appendix 21 to be of concern).
Please also discuss whether (and if so, how) metals and metalloids would be managed, and any
monitoring, management and mitigation actions that could be carried out in the event that metals
and metalloids are determined to be of concern as a result of on-going kinetic testing.”
RESPONSE
Response to Part 1 of the comment:
FMG is aware that sulfide oxidation does not constitute the only risk from mine wastes which
is why short-term leaching, whole-rock analysis, x-ray diffraction mineralogy and kinetic
testing, which are the standard, internationally, accepted testing protocol, have been
conducted on large volumes of samples from different rock types.
Response to Part 2 of the comment:
POTENTIAL ARSENIC LEACHING

Appendix 21 Geochemistry Summary Report includes detail from the beginning of the
programme of extensive geochemical test work. Of the 50 samples tested in the 2012 study
referenced, 10 were categorised as Uncertain and 1 was categorised as potentially acid
forming – low capacity. 5 of these samples were chosen to undergo kinetic testing, as
representing the “worst case” scenario. The uncertain sample from Firetail North (FC1089),
which comprised a 2 m composite of Dales Gorge shale material also had an unusually high
amount of arsenic 1,480 – 4,600 mg/kg, by XRF, and 1,100 mg/kg by total digestion and
ICPMS of the composite.
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Table 1:

Memorandum

Description of waste rock kinetic material

Sample name

Stratigraphy

X

Y

Mine area

FC1089 8-10 m

Dales Gorge Shale (BDs)

595 850.42

7 553 524.75

Firetail North

GE2364 0-4 m

Tertiary Detritals (Td)

594 100.71

7 549 693.64

Kings

OS0310 15-17 m Dales Gorge Shale (BDs)

593 300.40

7 553 874.17

Firetail North

OS0910 3-6 m

Dales Gorge Shale (BDs)

593 727.27

7 553 848.20

Firetail North

OS1047 4-6 m

Dales Gorge Shale (BDs)

593 824.70

7 553 874.66

Firetail North

The high arsenic concentration in the sample chosen to undergo kinetic testing was highly
anomalous. Of the arsenic assays that occur above 0.1%, the majority occur in the Firetail
North and South mining areas. Of the total number of arsenic assays (206 972) in ore and
unmineralised material, in these areas, only 0.5% occurs above 1 000 mg/kg (or 0.1%) of
arsenic, and only 51 intervals (0.025%) occur above 0.3% arsenic. The breakdown of
elevated arsenic concentration is shown in Table 2.
Table 2:

Breakdown of arsenic assays occurring above 0.1%
Arsenic %

Number of intervals

Percentage of total

0.1-0.2

880

0.425 %

0.2-0.3

149

0.072 %

0.3-0.4

31

0.015 %

>0.4

20

0.0097 %

Sum

1 080

0.522 %

Total

206 972

100 %

Of this elevated arsenic material (1 080 assays), the majority occurs in the Dales Gorge
member: 59% and the Mount McRae Shale (HR): 14%. The Dales Gorge basal material and
Mount McRae Shale occur at the bottom the mineralised area and will be left in situ. If these
1 080 elevated arsenic intervals are filtered for mineralised material i.e. Fe >50% and basal
material that will not be excavated, then 629 intervals with >0.1% arsenic occur, the majority
of these (57%) are Dales Gorge shale material. These intervals occur in 277 drill holes the
majority of which (46%) are in the Falcon area of Firetail North which is where FC1089 is
located.
From the PER, Section 13.7.2 Figure 80 the proportion of waste from the various stratigraphic
units is given as a breakdown from mining area. Of the approximately 3.2 billion tonnes of
ore and waste material that will be generated from mining activity about 11% will be sourced
from Firetail. Of the waste material sourced from Firetail, 43% is waste from the Dales Gorge
units and 27% of that quantity is shales (BDs) (other waste types include BIF, chert and subgrade ore mineralisation) corresponding to a mass of approximately 18 million tonnes. If 0.5%
of the total waste from Firetail is assumed to contain elevated arsenic that gives a mass of
0.75 million tonnes potentially elevated arsenic material in waste. If it is assumed that only
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Dales Gorge (BD) shale with elevated total arsenic then less than 0.014% of waste has the
capacity to leach dissolved arsenic Table 3.
Table 3:

Amount of elevated arsenic waste
Arsenic %

Mass (t)

% of total waste

Total mined material

3 170 000 000

Total waste material

1 900 000 000

Mined material from Firetail

350 000 000

-

Waste from Firetail

150 000 000

7.9 %

Proportion of Dales Gorge (BD) waste

65 000 000

3.4 %

Proportion of Dales Gorge shale (BDs) waste

18 000 000

0.95 %

Proportion of waste with elevated Arsenic material (0.5%)

750 000

0.039%

Proportion of BDs waste with elevated arsenic

257 000

0.014 %

However total arsenic concentration does not correlate well with available soluble arsenic.
Since 2009 to present 764 static leach tests have been conducted on Solomon waste rock
and tailings material with results for arsenic. Figure 1 shows the soluble concentrations of
arsenic presented against the total whole rock concentrations along with the ANZECC 95%
of species level of protection (SLP) for arsenate (As⁵⁺) (0.013 mg/L), arsenite (As³⁺)
(0.024 mg/L) and the site specific Investigative Trigger Value (ITV) (0.003 mg/L) derived from
the local Solomon groundwater concentrations.

Dissolved Arsenic (mg/L)

Waste rock

0.01

Tailings

As³⁺ SLP

As⁵⁺ SLP

As ITV

*LOR=0.02

0.001

FT1089_08-10

*LOR=0.001
0.0001
0.1

1

10

100

1000

Total arsenic (mg/kg)

n=764

*Concentrations below the Limit Of Reporting are reported as half the limit

Figure 1:

Soluble arsenic (mg/L) as a function of total arsenic concentration (mg/kg)
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Only 8% (n=63) of these static leach tests contain arsenic detectable above the limit of
reporting. 19% of detectable arsenic in leachate comes from Dales Gorge units, while 48%
comes from Tertiary detritals and clays. As a consequence this minor arsenic leaching below
the lowest ANZECC 95% of SLP is not anticipated to negatively impact the environment.
From this static testing it is evident that very little of the assayed total arsenic is available to
leach, and there is no correlation between elevated total arsenic and arsenic leaching. The
kinetic sample FT1089_08-10m is shown on Figure 1 as having the highest total arsenic
concentration measured with leaching data (The maximum concentration in the entire
database for the Solomon mine is 1.62% with only 20 assays occurring above 0.4%).
Table 4 gives the statistics of soluble arsenic in individual stratigraphic units in static leaches
shown on Figure 2, with the minimum, 25th percentile, arithmetic mean, 75th percentile,
maximum, number of analyses greater than the limit of reporting, number of outliers and the
total number of analyses given for each stratigraphic unit.
Table 4:

Soluble arsenic by stratigraphic unit
Min 25th %

Unit
Tertiary alluvium and colluvium (Tertiary
alluvium (Ta/c)
Tertiary Detritals (Tdi/m/s)

Mean

75th %

Max

No. >
No.
LOR Outliers

n

<0.001

<0.001

0.00056

<0.001

0.0020

5

1

89

<0.001

<0.001

0.00051

<0.001

0.0010

9

4

161

Tertiary clays (Te)

<0.001

<0.001

<0.001

<0.001

<0.001

3

3

28

Oakover Formation (TO)

<0.001

<0.001

0.00075

<0.001

0.0040

13

6

56

Hardcap (Hc)
Channel Iron Deposits mineralisation
(CID f/h/m)
Channel Iron Deposits clays (CIDk)

<0.001

<0.001

<0.001

<0.001

<0.001

2

2

25

<0.001

<0.001

0.00055

<0.001

0.0014

6

3

33

<0.001

<0.001

<0.001

<0.001

<0.001

3

3

14

Channel Iron Deposits basal (CIDb)

<0.001

<0.001

0.00051

<0.001

0.00060

3

2

19

Joffre Member ore (BJ f/m/h)

<0.001

<0.001

<0.001

<0.001

<0.001

0

0

4

Joffre Member shales (BJs)

<0.001

<0.001

<0.001

<0.001

<0.001

0

0

9

Joffre Member basal (BJb)

<0.001

<0.001

<0.001

<0.001

<0.001

0

0

26

Whaleback Shales mineralisation (BWm)

<0.001

<0.001

<0.001

<0.001

<0.001

0

0

2

Whaleback Shales shale (BWs)

<0.001

<0.001

<0.001

<0.001

<0.001

2

2

19

Whaleback Shales basal (BWb)

<0.001

<0.001

<0.001

<0.001

<0.001

0

0

18

Dales Gorge mineralisation (BD f/h/m)

<0.001

<0.001

<0.001

<0.001

<0.001

4

4

27

Dales Gorge shale (BDs)

<0.001

<0.001

<0.001

<0.001

<0.001

3

3

55

Dales Gorge basal (BDb)

<0.001

<0.001

0.00053

<0.001

0.0010

5

1

65

Mount McRae Shale (HR /w)

<0.001

<0.001

<0.001

<0.001

<0.001

2

2

16

Tailings

<0.001

<0.001

<0.001

<0.001

<0.001

3

3

87

Waste

<0.001

<0.001

<0.001

<0.001

<0.001

0

0

11

63

39

764

Total

Outlying concentrations have been excluded from, and half the limit of reporting (LOR) has
been used for, the statistical calculations and graphical representation. The majority of units
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have no material above the limit of reporting except individual outliers. The material most
likely to have leachate containing trace concentrations of arsenic is the Oakover Formation
and Tertiary Detritals.
This outcome indicates that the majority of arsenic is structural and that the only material
available to leach is clays with trace amounts of adsorbed arsenic on the negatively charged
surfaces. As the concentrations are very low, below the ANZECC 95% of SLP and the site
specific investigative trigger values (ITV) it is not expected that arsenic in any drainage will
pose a concern to the environment.

Figure 2:

Soluble arsenic (mg/L) by stratigraphy

Figure 3 and Figure 4 give the complete results of the waste rock kinetic testing conducted
in 2013. Other major ions were analysed for but are not shown. Other elements analysed for
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that are not shown; cadmium, chromium, cobalt, mercury, molybdenum, antimony, thorium,
titanium, uranium, and vanadium were either all, or mostly not detected in humidity cell
solutions and are not considered to be of concern. Sample FC1089_08-10m shows soluble
arsenic concentrations increasing from an initial concentration of 2 µg/L to 25 µg/L in week
5, thereafter steadily decreasing to just above the limit of reporting in week 40 (Figure 4), for
a total leached amount of 222 µg/kg over a year of accelerated leaching. It is assumed that
the arsenic in this sample was a result of a trace (below LOR for x-ray diffraction of <0.1%)
occurrence of arsenopyrite (FeAsS), as the arsenic concentrations have a good positive
correlation with iron concentration at 62%.
Unspeciated arsenic concentrations in the waste rock kinetic testing exceed the limit for
arsenate (As⁵⁺) of 0.013 mg/L 8 times, but only exceeds the arsenite (As³⁺) limit of 0.024 mg/L
once with a concentration of 0.025 mg/L. Under oxidising conditions As⁵⁺ is likely to be the
dominant species in solution, occurring either as H₂AsO₄⁻ below pH 6.9 or as HAsO₄²⁻ above
a pH of 6.9 (Plant et al. 2003). Arsenate (As⁵⁺) is less toxic than arsenite (As³⁺) and the toxicity
is reduced by adsorption onto clays. The presence of iron, chromium and barium also reduce
the arsenic toxicity (ANZECC & ARMCANZ 2000b).
While the arsenate ANZECC 95% of SLP limit is exceeded in this kinetic cell, this material is
likely to be a very small portion of the total waste generated, if it is representative of Dales
Gorge (BD) shales. Static leach testing from of other samples of Dales Gorge (BD) material
suggests that leaching is very low, meets ANZECC 95% of SLP and is unlikely to add a
measurable arsenic load to groundwater. Groundwater concentrations have not indicated
that any leaching and groundwater arsenic concentrations remain low Figure 5 and Figure 6.
POTENTIAL TIN AND ZINC LEACHING

At the time of the Kinetic Waste Rock Study study, the site specific Investigative Trigger
Values had not yet been established and all comparison of concentrations was conducted
with reference to the ANZECC 95% of SLP limits. As a result the Low Reliability trigger level
for tin was used to compare leaching concentrations. From the subsequent groundwater
statistical analysis it was found that tin occurs on a regional scale at the 95th percentile
concentration of 0.012 mg/L. The tin concentrations are shown in Figure 4. All five waste rock
samples show tin present in solution, however only the Dales Gorge (BD) shale from the
Falcon area in sample FC1089_08-10m exceeds the site specific investigative trigger value
(ITV) in five solutions. The ANZECC guide (ANZECC & ARMCANZ 2000b) declares that
the limit of 3 µg/L is likely to be overprotective the lower limit of toxicity of the most sensitive
species (3 mg/L) has been reduced by safety factor of 1000. Groundwater concentrations
from active mining areas (in Kings and Kangeenarina catchments) do not indicate any
leaching taking place Figure 5 or any increase in tin concentrations over time Figure 6. Indeed
with the vastly expanded database of tin analyses from when site specific limits were set it is
now apparent that the ITV for tin is too high and can be reduced to below that of the ANZECC
95% of SLP. So while tin is indicated to leach from waste rock under accelerated kinetic
testing, this process in nature is either occurring much more slowly or not at all.
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GE2364 0-4m

OS0310 15-17m

OS0910 3-6m

OS1047 4-6m

FC1089 8-10m

ITV

1

GE2364 0-4m

OS0310 15-17m

OS0910 3-6m

OS1047 4-6m

SLP

ITV

Al (mg/L)

8.0

pH

7.0
6.0

0.1

0.01

0.001
1

10
100

EC
(µS/cm)
EC
(mS/cm)

4.0
100
1000

B (mg/L)

5.0

0.1
1
10

0.01
1

10

Ba (mg/L)

SO₄ (mg/L)

0.11
100

1

0.1

0.01
0.1
0.001

0.01
100

0.01

Cu (mg/L)

Ca (mg/L)

10
1

0.001

0.0001

0.1
0.01
0
Figure 3:
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OS1047 4-6m

ITV

SLP

FC1089 8-10m

1
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0.1

OS0310 15-17m
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Sn (mg/L)

Fe (mg/L)

0.01
0.1

0.01

0.001
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0.001
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0.1

1

Pb (mg/L)
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0.001
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0.001
0.1
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0.01

0.001
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Figure 4:
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Groundwater concentrations over five years of data collection (A3 size)

Figure 6:

Groundwater concentrations over different catchments within and outside the mining area (A3 size). Kangeenarina is downgradient of Firetail mining area and Kings mining area.
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Figure 14:

Updated Figure 81 from PER
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Figure 16:

T. pilbaranum extent
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