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EXECUTIVE SUMMARY

Fortescue Metals Group Limited (Fortescue) is seeking approval to expand mining
operations and rail infrastructure beyond the current footprint at the Solomon Iron Ore Mine
(the Proposal). To support the expansion, Fortescue is also seeking approval for an external
borefield to provide an additional water supply.

Fortescue commenced construction and operations at the Solomon Mine in 2011.
Exploration and orebody definition has continued since commencement and has resulted in
new mining areas and additional associated infrastructure, and now requires an increased
footprint beyond the previously approved footprint. This Proposal provides the area required
to continue mining operations at the Solomon Mine.

This Supporting Document provides information to the Environmental Protection Authority
(EPA) in order to determine the level of assessment. This document provides information
about the existing environment, existing approvals in place, potential impacts arising from
implementation of the Proposal, and proposed management measures to address potential
impacts for each of the EPA’s environmental factors. Numerous specialist studies have been
undertaken to support this and previous government impact assessment submissions, or as
part of ongoing management of the site.

In accordance with the EPA Environmental Assessment Guideline No. 8 for Environmental
Factors and Objectives (EPA 2013a), Fortescue has reviewed the preliminary environmental
factors and identified the following as potentially being key environmental factors:

e hydrological processes

e inland waters environmental quality

o flora and vegetation (Priority Flora and Priority Ecological Community (PEC))

e terrestrial fauna (Northern Quoll, Pilbara Olive Python and Pilbara Leaf-nosed Bat)
e subterranean fauna

e rehabilitation and closure

e Offsets.

Through the preparation of the assessment of environmental factors, the significance of the
implementation of the Proposal on the environmental factors was assessed, in line with the
EPA Environmental Assessment Guideline No. 9 for Application of a Significance Framework
in the environmental impact assessment process (EPA 2013b). Fortescue has concluded
that the potential key environmental factors will not have a significant residual environmental
impact (Table ES).

The information and assessment presented in this supporting document is considered to
have adequately identified and addressed environmental aspects and issues relevant to the
Proposal, and is adequate to enable the EPA to consider the Proposal and determine the



Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document Page iii

SO-RP-EN-0079

level of assessment. The Proposal is unlikely to result in significant impacts to the

environment beyond the Proposal area, and appropriate management practices have been
identified to minimise impacts under existing Management Plans or through implementation
of the Mine Closure Plan.

Table ES - Evaluation of Potential Impact Summary

Aspect/Factor Evaluation of Potential Impact Summary Conclusion
Hydrological - New borefield in Lower Fortescue River Groundwater studies undertaken to
Processes and catchment (Lower Borefield) with abstraction | date indicate the impact on
Inland Water up to 10 GL/a groundwater levels will be localised and
Quality - Additional 5 bores added to Southern there will be no significant impacts on
Borefield with increase abstraction up to regional groundwater and no impacts
14 GL/a on key environmental receptors outside
- Removal of Zalamea groundwater-fed pool of the proposal footprint.
- In pit tailing storage above and below the Rainfall and catchment studies
water table undertaken to date indicate the impact
- Modification of peak water flows via surface on surface water flow will be localised
water control measures (due to small catchment areas) and
- Modification of drainage and surface water there will be no significant impacts on
flows may remain at closure due to changes | downstream environmental receptors.
in elevation. Monitoring has indicated that Zalamea
groundwater-fed pools are unlikely to
be permanent pools and only persist in
periods of high rainfall.
Can be managed under the Rights in
Water and Irrigation Act 1914 (RIWI
Act) (5C and 26D Licence) and Part V
of the EP Act.
Flora and - Disturbance of 12,498 ha within the mine The proposal will result in minor
Vegetation areas and rail corridor clearing of small areas of Priority Flora

- Clearing of Priority Flora

- Minor disturbance (5.3 ha) within the PEC
(Brockman Iron Cracking Clays)

- Increase in disturbance to Robe Pisolite
vegetation units

- Increase in disturbance of locally or
regionally significant vegetation

- Increase in weed risks.

and with the PEC. Other clearing of well
represented vegetation associations will
be undertaken.

Could be assessed and managed
under Part V of the Environmental
Protection Act 1986 (EP Act) Native
Vegetation Clearing Permit.
Rehabilitation of cleared areas will be
managed under the Mine Closure Plan.

Terrestrial Fauna

- Loss of up to 12,498 ha of fauna habitat

- Low potential impact on 11 priority fauna
species

- Potential impact on three species of
conservation significance (Northern Quoll,
Pilbara Olive Python, Pilbara Leaf-nosed
Bat)

The proposal could be considered to
have a minor impact on the habitat of
Matters of National Environmental
Significance (MNES). This could be
managed under existing MNES
management plans.

Subterranean
Fauna

- Removal of additional subterranean
invertebrate habitat through mining and
dewatering activities

The Proposal is considered to have
minimal impact on stygofauna and
troglofauna species persistence,
irrespective of any habitat changes that
may occur, due to likely habitat
connectivity extending beyond the
Proposal area, indicating that species
and communities may be
interconnected and not limited to the
Proposal area.
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Aspect/Factor Evaluation of Potential Impact Summary Conclusion
Closure and - Additional areas of disturbance requiring The Solomon Iron Ore Project has a
rehabilitation rehabilitation at end of mine life comprehensive and current Mine

Closure Plan (MCP) that will be
updated to include the expansion. This
MCP can adequately manage
rehabilitation and closure.

Offsets - Compensation for residual adverse impacts Offsets for this Proposal will be
determined using EPA and Australian
Government guidance.
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1. INTRODUCTION

1.1 Proposal Overview and Location

Fortescue Metals Group Limited (Fortescue) is the proponent for the Solomon Iron Ore Project
(Solomon) located approximately 60 kilometres (km) north of Tom Price in the Pilbara region of
Western Australia (Figure 1).

Solomon currently consists of the Firetail and Kings (including Queens, Zion and Trinity) mining
areas and processing hubs with associated support infrastructure. The Hamersley Rail is
approximately 125 km in length and was constructed as a part of the Original Proposal

(Figure 1). The rail extends from the east of the Firetail deposit, connecting to Fortescue’s
North-South Railway (Stage A).

The Firetail deposit consists mainly of a blend of Bedded Iron Deposits (BID) and Detrital Iron
Deposits (DID) while the Kings deposits comprise mostly Channel Iron Deposits (CID), with
some BID and DID.

The current project also includes a water supply from pit dewatering and a borefield located to
the south of the mine, known as the Southern Borefield.

The estimate of the footprint for the Original Proposal was 6,297 hectares (ha) (4,400 ha for
mining operations and 1,897 ha for rail infrastructure) and was based upon feasibility study
factors, many of which have been refined through the completion of more detailed studies. As
the geological resource drilling, mine planning and construction phases progressed, the
understanding of resource, site conditions and requirements for infrastructure placement have
improved, as well as the identification of additional resource areas, allowing for a more accurate
footprint definition.

The Proposal is for the subsequent revision to the Original Proposal layout, with an overall
increase of 12,498 ha to the footprint required for the Firetail, Kings, Queens, Trinity, Zion
mining areas, and the rail corridor, and the addition of the Castle Valley mining and
infrastructure area and proposed borefields.

1.2 Purpose of Document

This document has been prepared to provide supporting information for the referral of the
Proposal to the Environmental Protection Authority (EPA) under Section 38 (Part IV) of the
Environmental Protection Act 1986 (EP Act). The document is based on project and study
information available at the time of writing.
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1.3 Proponent Details

Fortescue Metals Group Limited Key Contact:

ABN: 57 002 594 872 Sean McGunnigle

Level 2, 87 Adelaide Terrace Level 2, 87 Adelaide Terrace
East Perth East Perth WA 6004
Western Australia 6004 Ph: 08 6218 8415

smcqunnigle@fmgl.com.au

2. PROPOSAL INFORMATION

2.1 Proposal Description

The Proposal is for the revision to the Original Proposal layout, with a mine footprint increase of
11,322 ha to the footprint required to mine and process the Firetail, Kings, Queens, Trinity, Zion
deposits and include the addition of Castle Valley mining and infrastructure areas (Table 1).
The majority of the expanded mining footprint remains within the Project Development Envelope
that was previously assessed and is shown in the current Ministerial Statement 862 (MS 862),
and that the change in footprint generally involves the expansion or widening of previously
approved mining and infrastructure areas (Figure 2).

Mining activities and infrastructure previously approved such as, but not limited to, ore
processing facilities, waste dumps, tailings storage facilities, workshops, water infrastructure,
overland conveyors, crushing facilities, and stockpile areas will continue to be implemented
across the expanded footprint. Additional tailings storage options such as in-pit below water
table storage are also being considered for the expanded footprint.

Fortescue is also proposing to increase the permanent footprint within the Part IV rail corridor.
The Hamersley Rail requires ongoing maintenance to keep the rail functioning at an optimum
level. In order to maintain the rail, Fortescue requires additional borrow pit areas for ongoing
maintenance material. As a part of the expanding mine footprint Fortescue is also proposing
additional mining and rail infrastructure within the Part IV rail corridor near the rail loop. The total
increase in area required within the rail corridor is detailed in Table 1.

To support the proposed mine expansion an external borefield is proposed to be located
northeast of the Solomon mine area within the Lower Fortescue River valley (Lower Borefield).
Fortescue is proposing a series of paired monitoring bores, and abstraction bores, to be
developed within the “Project Development Envelope 3”, shown in Figure 2. The proposed
clearing required is anticipated to be approximately 700 ha within a 33,712 ha development
envelope. It is anticipated that this borefield will include approximately 20 abstraction bores and
will supply approximately 10 Gigalitres per annum (GL/a) of groundwater for the Solomon
Project.


mailto:smcgunnigle@fmgl.com.au

Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document Page 3 of 36
SO-RP-EN-0079

An additional five bores are also proposed within the Southern Borefield. This borefield is
located within the Brockman Iron Cracking Clays Priority Ecological Community (PEC). These
bores will be constructed and operated in accordance with the Southern Borefield TEC/PEC
Management and Monitoring Plan — Operation — Solomon Project (SO-PL-EN-0011), which was
developed and implemented for the previous three bores located in the PEC. The clearing
required for the additional bores is approximately 5.3 ha. This will increase the clearing within
the PEC to a maximum of 10.3 ha and will increase the Southern Borefield supply to
approximately 14 GL/a of groundwater for the Solomon mining operations.

Table 1 Disturbance Footprint

Approved disturbance This Proposal disturbance | Combined disturbance
Component
(ha) (ha) (ha)
Mining areas and 4,400 11,322 15,722
associated infrastructure (including not more than (including not more than
5.3 ha disturbance of the 10.3 ha disturbance of the
Brockman Iron Ore Cracking | Brockman Iron Ore
Clay Communities within a Cracking Clay
132 ha Project Development | Communities within a
Envelope 2) 285 ha Project
Development Envelope 2)
Lower Borefield area - 700 700
Rail corridor and 1,897 total disturbance 476 2373 total disturbance
infrastructure 764 permanent 1240 permanent
disturbance disturbance
1133 rehabilitation 1133 rehabilitation
Total disturbance 6,297 12,498 18,795
2.2 Key Characteristics of the Proposal

The total disturbance estimate is based on information from the completion of a detailed mine
plan that takes into consideration the life of the known resources for Solomon as well as a
reasonable reflection of the potential for additional development based on exploration results.
Table 2 provides a summary of the Proposal.

Table 2 Summary of the Proposal

Proposal title Solomon Iron Ore Project
Proponent name Fortescue Metals Group Limited
Short description This proposal is to expand the mining life and area of the Solomon Iron Ore

Mine and Hamersley railway corridor, located 60 km north of the town of Tom
Price WA, including the construction and maintenance of associated mine
infrastructure (waste dumps, tailings storage facilities, borefields, stockpile
areas and roads etc.) and the addition of a borefield located northeast of
Firetail mining area.

Physical Elements

Progression of resource drilling, detailed design, construction and early mining activities has
increased the data certainty of mine resource and waste volumes and it has become apparent
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that further land will be required for mining and the placement of additional infrastructure
including but not limited to:

e The increased definition or expansion of mining areas in the Firetail, Kings, Queens,
Zion and Trinity areas and the addition of Castle Valley mining area. This includes new
exploration results and further opportunities likely to be exploited in the life of the mine
at Solomon

o Definition of waste rock dumps as a result of detailed scheduling and sequencing
providing visibility of footprints required for storage

e An expansion of the water supply infrastructure

e Expansions to the previously defined mining pit areas as a result of addition resource
drilling

e Expansion to the footprint of disturbance for tailings storage as a result of more
detailed mine planning and tailings volumes

e Inclusion of expanded footprints for key infrastructure to allow for fire breaks and asset
protection/management

¢ Inclusion of expanded footprints for single use roads, separating light vehicle,
automated heavy vehicle and manned heavy vehicle,

e Increased footprint of disturbance to support the operation and maintenance of the ralil
infrastructure

e Topographic and terrain constraints encountered during construction and early mining
activities have required Fortescue to reallocate some of the existing approved clearing
budget

e The pit boundary now encompasses the Zalamea Groundwater fed pool (excluded
from previous impacts by condition 11-1 and 11-2 of MS862 (EPA 2013c).

Table 3 details the Proposal extent and Appendix A includes the shapes files showing the
indicative location of the Proposal extent.
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Table 3 Physical elements

Element Location Propose extent

Mine areas Figure 2 Clearing no more than 11,322 ha (in addition to
Associated infrastructure including 4,400 ha) within a 33,520 ha Project Development
access roads, overland conveyors, Envelope 1

stockpile areas, offices etc.
Processing and crushing facilities
Tailings storage facilities (TSF)
Waste rock landforms (WRL)

Borefields

Borefield Figure 2 Clearing no more than 700 ha within a 33,712 ha
Project Development Envelope 3

Rail Corridor Figure 2 Clearing no more than 2,373 ha within a 29,257 ha

development envelope — (combined) Railway
Corridor and Rail Spur Corridor

Operational Elements

Operational elements of this proposal include Table 4:

e Anincrease to the mine life from 20 years to 35 years (30 years from 2016).
e Additional borefield to supply increased requirements (up to 10 GL/a).

e Additional 5 water bores for the Southern Borefield, increasing the borefield’s
abstraction to 14 GL/a.

Table 4 Operational Elements

Element Location Proposed Extent
Ore processing Tailing storage facility Disposal of 7.7 Mm? per annum
Water supply Lower Borefield Error! Reference Abstraction of:

ource not found. e upto 10 GL/a in Lower Borefield

Additional bores in Southern e increase abstraction in Southern
Borefield Borefield up to 14 GL/a
Pit depths Pits Up to 100 m below ground level (mbgl)

23 Timeframe

The Solomon Mine is an operating mine site and will need access to the increased disturbance
area by 30 June 2016 to maintain tonnage throughput.

The previous expected operating life was 20 years, which has now extended to 35 years due to
the increase in resources discovered.

The Solomon Mine is not a staged proposal and is not a strategic proposal or a derived
proposal.
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Approval History

Solomon was referred to the EPA under Part IV of the Environmental Protection Act 1986 (EP
Act) on 19 July 2010 (the Original Proposal). On 16 August 2010, the EPA set a Public
Environmental Review (PER) level of assessment.

The EPA completed its assessment of the Original Proposal and released its report and
recommendations in March 2011. State Ministerial approval for the Original Proposal was
granted in April 2011, via the release of MS 862 (EPA 2011).

A number of changes to the Original Proposal have subsequently been approved including the

following:

e under s45C of the EP Act - increased the clearing footprint of the railway component

from 1,100 ha to 1,897 ha (13 December 2011)

e under s45C of the EP Act — clearing 5 ha of the PEC ‘Brockman Iron Cracking Clay
Communities’ within a 153 ha Project Development Area 2 (21 November 2013).

The amendments in accordance with s45C of the EP Act and other minor amendments
(Table 5) are captured in Attachment 1 to MS 862.

Table 5 Previously Approved Project Characteristics

Element Previously Approved (including This Proposal

amendments)
Total Up to 4400 ha within the 29818 ha Project Up to 15722 ha within the 33520 ha Project
Disturbance - Development Area 1, including not more than Development Envelope 1, including not more than
Mines 5 ha disturbance of the PEC ‘Brockman Iron 10.3 ha disturbance of the PEC ‘Brockman Iron

Cracking Clay Communities’ within the
153 ha Project Development Area 2.

Cracking Clay Communities’ within the
285 ha Project Development Envelope 2.

Mine pit area

Firetail and Kings — not more than 3630 ha
within the 29818 ha Project Development
Area 1.

Additional pits included in disturbance figures
above.

Total Disturbance -
Lower Borefield

Up to 700 ha of disturbance within 33712 ha
Project Development Envelope 3

Total Not more than 1897 ha total disturbance within Not more than 2373 ha total disturbance within

Disturbance - the 26945 ha (combined) the 29257ha (combined)

Railway Railway Corridor and Rail Spur Corridor. Railway Corridor and Rail Spur Corridor.
Of the total disturbance area for the railway, not Of the total disturbance area for the railway, not
more than 764 ha is to be permanent more than 1240 ha is to be permanent
disturbance and all other disturbed areas disturbance and all other disturbed areas are to be
are to be rehabilitated. rehabilitated.

Dewatering Up to 25 gigalitres per annum As approved

Waste rock ¢ 373 million tonnes disposal to external waste Additional waste volumes to be developed.

disposal dumps, remainder to in-pit backfilling

Final Landform

Backfilling pits

As approved

Tailings storage
facility

Tailings disposal in constructed valley pits located
near the Kings and Firetail processing facilities.

Tailings disposal in constructed valley pits and in
pit storage below the water table

Dewater disposal

* Processing and operational water supply
requirements; and
* Managed aquifer recharge.

As approved

Page 6 of 36
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The Original Proposal was assessed by the Commonwealth Department of Sustainability,
Environment, Water, Population and Communities (SEWPaC) under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act). SEWPaC (now Department of
the Environment (DoE)) determined the Original Proposal (EPBC 2010/5567) to be a Controlled
Action, and that the bilateral agreement between the Commonwealth and Western Australia
would apply to the assessment of the Original Proposal. SEWPaC granted approval for the
Original Proposal in April 2011.

The Project is also subject to regulation by the Department of Environment Regulation (DER)
through Part V of the EP Act, and holds Works Approvals and Licences for the site.

Construction of the mine and associated mine infrastructure has also been the subject of
assessment and approval by way of Mining Proposals as required under section 82A(2) of the
Mining Act 1978 (Mining Act). The Mining Act is administered by the Department of Mines and
Petroleum (DMP).

Additionally, any increases and changes to dewatering volumes or borefield requirements for
the Original Proposal has been addressed through a Section 5C and 26D of the RIWI Act
administered by the Department of Water.

Bilateral Agreement

The Bilateral Agreement between the Commonwealth and the State of Western Australia has
resulted from the Commonwealth’s endorsement of the State’s environmental impact
assessment (EIA) process. This agreement minimises the duplication of EIA processes for
projects that require assessment by both the State and the Commonwealth.

An EPBC referral will be submitted concurrently with this EPA referral to enable the
environmental impacts on Matters of National Significance (MNES) to be assessed under the
bilateral agreement if appropriate.
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3. ASSESSMENT PROCESS

3.1 WA State Environmental Assessment

The referral and environmental impact assessment (EIA) of a project that is likely to have a
significant effect on the environment is regulated under Part IV of the EP Act.

The EPA published the Environmental Impact Assessment (Part IV Divisions 1 and 2)
Administrative Procedures 2012 to establish the principles and practices of EIA, specifically:

1) the referral of a significant proposal or strategic proposal

2) the setting of the level of assessment of a significant proposal or strategic proposal
3) environmental review and consultation

4) EIA of a significant proposal or strategic proposal.

In addition to these administrative procedures, the EPA produces Environmental Assessment
Guidelines (EAGS), Post Assessment Guidelines and Environmental Protection Bulletins, to
provide more detailed and specific guidance.

The EPA released two EAGs in June 2013, relating to the application of EIA Administrative
Procedures:

e EAG No. 8 Environmental Factors and Objectives

e EAG No. 9 Application of a Significance Framework in the environmental impact
assessment process.

3.2 Identification of Relevant Factors and Objectives - EAG 8

Environmental Assessment Guideline 8 describes an environmental factor as the part of the
environment that may be impacted upon by an aspect of the Project. There are 14
environmental factors that have been selected to be relevant and practical to the EIA process.
In addition, there are two integrating factors — rehabilitation and closure and offsets, which are
important considerations in determining the environmental acceptability of proposals.

Based on the scale and nature of the Proposal, Table 6 identifies the key environmental factors
which may be relevant to the Proposal.
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Table 6 Environmental Factors and Objectives — EPA EAG 8

Page 9 of 36

Factor Objective Relevance to Proposal
Sea
Benthic To maintain the structure, function, diversity, distribution and Not relevant — No
Communities viability of benthic communities and habitats at local and regional proximity to marine or
and Habitat scales. coastal environments.
Coastal To maintain the morphology of the subtidal, intertidal and
Processes supratidal zones and the local geophysical processes that shape

them.
Marine To maintain the quality of water, sediment and biota so that the
Environmental | environmental values, both ecological and social, are protected.
Quality

Marine Fauna

To maintain the diversity, geographic distribution and viability of
fauna at the species and population levels.

Land

Flora and To maintain representation, diversity, viability and ecological Relevant — Section 4.3

Vegetation function at the species, population and community level.

Landforms To maintain the variety, integrity, ecological functions and Relevant — Section 4.2
environmental values of landforms and soils.

Subterranean | To maintain representation, diversity, viability and ecological Relevant — Section 4.5

Fauna function at the species, population and assemblage level.

Terrestrial To maintain the quality of land and soils so that the environment Minor Relevance —

Environmental | values, both ecological and social, are protected. Proposal will not result in

Quality any significant impact

Terrestrial To maintain representation, diversity, viability and ecological Relevant — 4.4

Fauna function at the species, population and assemblage level.

Water

Hydrological To maintain the hydrological regimes of groundwater and surface Relevant — Section 4.2

Processes water so that existing and potential uses, including ecosystem

maintenance, are protected.

Inland Waters
Environmental

To maintain the quality of groundwater and surface water,
sediment and biota so that the environmental values, both

Relevant — Section 4.2

Quality ecological and social, are protected.
Air
Air Quality To maintain air quality for the protection of the environment and Minor relevance —
human health and amenity. Proposal will not result in
any significant air or dust
emissions.
People
Amenity To ensure that impacts to amenity are reduced as low as Minor relevance —
reasonably practicable. Proposal will not result in
any significant impacts or
Heritage To ensure that historical and cultural associations are not managed under other

adversely affected.

Human Health

To ensure that human health is not adversely affected.

relevant legislation

Integrating Factors

Offsets

To counterbalance any significant residual environmental impacts
or uncertainty through the application of offsets.

Relevant — Significant
residual impact Section
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Factor Objective Relevance to Proposal
4.7.
Rehabilitation | To ensure that premises are closed, decommissioned and Relevant — Proposal has
and Closure rehabilitated in an ecologically sustainable manner, consistent with | closure plan for pre-
agreed outcomes and land uses, and without unacceptable liability | approved project. Needs to
to the State. be extended to include
expansion — Section 4.6

3.3 Significance Framework — EAG 9

In EAG 9, the OEPA detail that it only intends to assess projects with impacts on key
environmental factors. Key environmental factors are those where the EPA’s objectives may be
met, but there is a lack of confidence, data or conditions related to implementation. If there is
early confidence that none of the factors are key factors or that another regulatory process can
ensure that the EPA objective can be met then that factor will receive no further consideration
by the EPA. The proponent is only required to carry out further necessary studies for the
preliminary key environmental factors. Refer to Section 5.

3.4 EPBC Act MNES Significant Impact Guidelines

The DoE published the MNES Significant Impact Guidelines 1.1 in 2013.

The purpose of the Significant Impact Guidelines 1.1 is to assist proponents to determine
whether their project (referred to as the action) has a significant impact on MNES. This will
enable the proponent to decide whether to refer the project to DoE for a decision on whether the
project is a ‘controlled action’ and requires approval by the Australian Government Environment
Minister under the EPBC Act. The Significant Impact Guidelines 1.1 outline detailed criteria for
which to assess the action against to determine whether or not referral may be required.

A ‘significant impact’ is defined as:

an impact which is important, notable, or of consequence, having regard to its context or
intensity. Whether or not an action is likely to have a significant impact depends upon the
sensitivity, value, and quality of the environment which is impacted, and upon the intensity,
duration, magnitude and geographic extent of the impacts.

In determining whether the project will have a significant impact on MNES, all adverse impacts
are expected to be considered including both indirect and offsite impacts.

3.5 Stakeholder Consultation

Fortescue has undertaken ongoing stakeholder consultation for the planning, construction and
implementation of the Original Proposal, including discussions with the following Western
Australian regulatory groups:

e Office of the Environmental Protection Authority (OEPA)
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o Department of Environment Regulation (DER, formerly Department of Environment
Conservation [DEC])

e Department of Parks and Wildlife (DPaW)
¢ Department of Mines and Petroleum (DMP)

e Department of Water (DoW).

In relation to this Proposal, Fortescue has spoken directly with the OEPA about its intentions to
refer. Feedback provided by OEPA has been considered and, where appropriate, has informed
the actions and designs of Fortescue’s referral.

The Australian DoE was also consulted for the Original Project and this Proposal. Consultation
with the key regulatory agencies will be conducted during the EP Act referral and assessment
processes.

Community consultation associated with the Solomon Project has commenced and to date has
included the following pastoral lease holders, Native Title Parties and local communities:

e Local authorities (Town of Port Hedland, Shire of Ashburton, Shire of East Pilbara)
e Pilbara Development Commission

e Martu Idja Banyjima (MIB) People Native Title Claimants

e Kariyarra Native Title Claimants

e Eastern Guruma Native Title Claimants

o Palyku Native Title Claimants

¢ Yindjibarni Native Title Claimants

e Pastoralists (Mulga Downs, Hooley, Hamersley and Mt. Florance stations)

o  Community (Paraburdoo, Karratha, Tom Price and South Hedland).



Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document Page 12 of 36
SO-RP-EN-0079

4. PRELIMINARY ASSESSMENT OF FACTORS

4.1 Summary of Environmental Aspects and Impacts

Table 7 summarises the potential environmental aspects and impacts of the Proposal. Those
aspects that may be significantly impacted are addressed in more detail below.

Table 7 Summary of Environmental Aspects and Impacts

Aspect/Factor Evaluation of Potential Impacts
Hydrological - New borefield in Lower Fortescue catchment with abstraction up to 10 GL/a
rrlocfis\?\/est and - Removal of Zalamea groundwater fed pool
nland Water » i ) . .

; - Additional 5 bores added to Southern Borefield - increasing total abstraction up to
Quality 14 GL/a

- In-pit tailing storage and in-pit below the water table
- Modification of peak water flows via surface water control measures

- Modification of drainage and surface water flows may remain at closure due to
changes in elevation.

Flora and - Disturbance of an additional 12,498 ha within the mine areas, proposed borefields
Vegetation and rail corridor

- Clearing of Priority Flora

- Minor disturbance of PEC (Brockman Iron Cracking Clays) (5.3 ha)
- Increase in disturbance to Robe Pisolite vegetation units

- Increase in disturbance of locally or regionally significant vegetation
- Increase in weed risks

Terrestrial Fauna - Loss of up to 12,498 ha of fauna habitat
- Low potential impact of 11 species of conservation significance

- Potential impact on three species of conservation significance (Northern Quoll,
Pilbara Olive Python, Pilbara Leaf-nosed Bat)

Subterranean - Removal of additional subterranean invertebrate habitat through mining and
Fauna dewatering activities

Terrestrial - Mine wastes and low grade ore have been classified as non-acid forming therefore
Environmental potential for Acid Mine Drainage is low

Quality

Closure and - Additional areas of disturbance requiring rehabilitation at end of mine life

rehabilitation

Offsets - Compensation for residual adverse impacts
4.2 Hydrological Processes and Inland Water Quality
EPA Objective:

To maintain the hydrological regimes of groundwater and surface water so that existing and
potential uses, including ecosystem maintenance, are protected.



Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document Page 13 of 36
SO-RP-EN-0079

4.2.1 Studies Completed

Previous studies undertaken as part of the Solomon Project include:

¢ Hydrogeological Assessment of the Solomon Project (MWH 2010a)
e Solomon Project Groundwater Modelling (NTEC Dec 2010)

e Peer Review and Model Appraisal — Hydrogeological Assessment of Solomon Project
(Hydroconcept Dec 2010)

e Bore Completion Report — Solomon Construction Water Supply (MWH, June 2011)

e Results of the Baseline Riparian Vegetation Survey of a Portion of the Kangeenarina —
Solomon Project Area (Coffey, Oct 2011d)

¢ Aguatic Assessment of Kangeenarina Creek, Solomon Project (Coffey 2011e)
e Solomon Project Groundwater Modelling Phase 2 - Draft (NTEC 2011)

e Kangeenarina Creek Pools Hydrological and Hydrogeological Assessment (URS
2012a)

e Solomon Project Kangeenarina Pools Supplementation Programme - Construction and
- Early Mining Phases - 2012 to 2013 (URS, 2012b)

e Solomon H3 Hydrological Assessment and Groundwater Operating Strategy (Golder
2012a and Golder 2012b)

e Solomon Project Kangeenarina Creek Geomorphology Study (Lesleighter 2012)

e Updating and Re-calibrating Solomon Groundwater Model (Fortescue 2013a).

4.2.2 Hydrology

Stream flows in the Pilbara region are a direct response to rainfall and are highly seasonal and
variable. Most runoff occurs during the period from January to March with typically less runoff
during December to April. Episodic flow patterns leave rivers and creeks dry for most of the year
with occasional persistent pools where springs occur along watercourses. After heavy rains,
rivers often flood over the low sloping topography of the floodplain causing water to move as
sheet flow rather than in channelised flows.

The Solomon area is characterised by a landscape of steep hills and ridges, incised drainage
channels and downstream alluvial fans that form part of the Fortescue River catchment. The
mine areas are typically within open valleys approximately 0.5 km to 2 km wide. Major drainage
associated with the Proposal includes the Ashburton River to the south, the Fortescue River to
the north and Robe River to the west.
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The Solomon Project area contributes to the upper watershed formed by the Lower Fortescue
River Catchment and is located at the headwaters of the Millstream Catchment. The Project is
primarily associated with three separate surface water drainage systems (Figure 3):

e Zalamea (Zion, South East Flow) — this drainage line flows from the middle and eastern
part of the Kings deposit back to the east then through the ranges to the north before
discharging into the Fortescue Valley.

¢ Kangeenarina (Kings, Central Flow) — this drainage line flows from the central portion
of the Kings deposit to the west and also from the eastern part of the Queens deposit
draining to the east joining in a confluence to flow to the north through Kangeenarina
Gorge and discharging into the Fortescue Valley.

¢ Queens Flow System (West Flow) — this drainage line flows from a portion of the
Queens deposit to the west to join Weelumurra Creek near Rio Tinto’s Hamersley rail
line before flowing to the north to discharge into the Fortescue Valley.

Table 8 details the area of the three surface water catchments in the Solomon Mine area.

Table 8: Solomon Surface Water Catchment Areas

Catchment Area
Fortescue River Catchment 1,859,803 ha
Kangeenarina Creek

Total catchment area (upstream of Alluvial Fan) 36,680 ha
Intersect with Solomon Project Area 25,570 ha
Solomon Project Area as a Percentage of Receiving Catchment Area (Lower 137 %
Fortescue River)

Weelumurra Creek

Total catchment area 229,500 ha
Intersect with Solomon Project Area 7,490 ha
Solomon Project Area as a Percentage of Receiving Catchment Area (Lower 0.4 %
Fortescue River)

Zalamea Creek

Total catchment area 8,330 ha
Intersect with Solomon Project Area 8,330 ha
Solomon Prqject Area as a Percentage of Receiving Catchment Area (Lower 0.45 %
Fortescue River)

The main local surface water drainage systems include the Kangeenarina Creek and
Weelumurra Creek, both of which predominantly shed surface water from south to north
towards the Lower Fortescue River. A number of permanent groundwater fed pools occur within
these creeks.

The western portion of the Project area is situated within the Millstream Water Reserve, which is
a Priority 2 Public Drinking Water Source Area. According to the DoW’s Water Quality
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Protection Note on Land Use Compatibility in Public Drinking Water Source Areas, mining is
compatible (with conditions) in P2 areas (Department of Environment 2004). Tailings storage
facilities are acceptable with DoW approval (DoW 2010). Fortescue are proposing to construct a
tailing storage facility within the Millstream Water Reserve and are currently consulting with
DoW regarding this activity.

4.2.3 Hydrogeology

There are numerous geological units within the vicinity of the Solomon Project varying from
Archaean to Tertiary in age, however groundwater occurrence in the region is typically
associated with palaeovalley units such as:

e Channel iron deposit (main aquifer)

¢ Unconsolidated sediments comprised of alluvial, colluvial and detrital deposits associated
with valley fill.

e Calcrete deposits originating from carbonate precipitation at palaeo water tables. The
existence and thickness of the calcrete deposits is variable within the project area.

e The Paraburdoo Member of the Wittenoom Formation or Wittenoom Dolomite underlying the
valley fill deposits.

A shallow aquifer is associated with an alluvial/colluvial sequence of valley fills. The alluvial
deposits consist of clays, silts, sands, and gravels, whereas the colluvial deposits are comprised
of cobble-sized detritals within a clay matrix. Both alluvial and colluvial deposits are variable in
their occurrence both vertically and horizontally. The valley fill sediments form the major
unconfined or water table aquifers, although the aquifer may be locally confined or semi-
confined by sediments of low permeability.

The water table is interpreted to reflect topography with peak elevations generally associated
with topographical highs. Groundwater is generally 5 to 30 mbgl and quality is generally fresh to
marginal (i.e. 200 to 3,000 mg/L TDS). Bore yields are variable ranging from 50 to 2,500 kL/day,
reflecting the interfingering relationship between the alluvium and colluvium (Johnson and
Wright 2001).

Calcrete is a chemical deposit that tends to replace the original sediments at and below the
water table. The water productivity of the sediments within the calcrete profile can be an order
of magnitude higher than the underlying interbedded sand and clay sediments. Groundwater
tends to be fresh to brackish and a bore can yield in excess of 1,500 kL/day.

The Wittenoom Dolomite commonly underlies the main valleys in the Hamersley Range. The
dolomitic aquifers in the Wittenoom Formation are considered the primary aquifer in the area,
especially where it has been previously exposed and subjected to Karst development resulting
in the formation of cavernous areas. The Wittenoom Dolomite is highly transmissive and high
yielding particularly in karstic areas where bore yields can reach up to 1,600 kL/day.
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The Firetail BID and DID are located in the elevated area associated with the outcropping
Brockman Iron Formation to the north of the Kings mining area. The BID mineralisation is
located above the water table.

The Kings CID is located in an incised valley and is part of a regional aquifer system containing
fresh quality groundwater (<500 milligrams per litre (mg/L) total dissolved solids (TDS)). Using
estimated porosity values, the calculated groundwater storage at Kings has been estimated to
be approximately 115 GL, representing a storage rate of 3.3 GL/km over the 35 km length of the
Kings CID.

4.2.4 Nature and Extent of Impact

Hydrology

As the Proposal represents only a small fraction of the Fortescue River valley catchment area,
Fortescue considers that impacts related to surface water can still be managed to meet the
EPA’s objectives for this factor. In particular, this Proposal does not include mining or
infrastructure that extends into new catchment areas. The increase in disturbance within the
Kangeenarina catchment area is the highest of the three catchments, but will still be less than
2% of the total area. In the remaining catchments the disturbance equates to less than 2.5% of
the total catchment area. This Proposal is therefore not expected to have a detrimental effect on
surface water catchments or on surface water flow volumes in the area. Changes to surface
water flows may remain at closure due to changes in elevation. Fortescue intends to divert
surface water flows around pits to maintain surface water flows as much as possible.

Hydrogeology

Fortescue will continue to provide a supplementary water supply to the Northern Kangeenarina
Pools in accordance with approved plans. The Zalamea Groundwater-fed Pools, however now
falls within the Zion mine footprint and are likely to be mined as a part of the expansion.
Monitoring has shown evidence that the Zalamea pools may not be permanent pools and are
only sustained in periods of high rainfall.

Dewatering across the mine area is not expected to significantly change from the original
proposal and dewatering will be undertaken in accordance with the approved 25 GL/a required
for the Kings mining areas (Queens, Trinity, Zion and Castle Valley).

In addition to the 25 GL/a provided by dewatering, Fortescue requires an average of 35 GL/a to
meet peak water demands. The southern and lower borefield’s are proposed to meet the
additional operating water requirements.

Fortescue has an approved borefield located south of the airport (Southern Borefield) to sustain
the long-term groundwater supply required for the Project. Fortescue is proposing to install five
additional water bores in the Southern Borefield within the Brockman Iron Cracking Clays PEC.
It is estimated that this will increase the groundwater abstraction from the Southern Borefield up
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to 14 GL/a. These bores will be constructed and operated in accordance Southern Borefield
TEC/PEC Management and Monitoring Plan — Operation — Solomon Project (SO-PL-EN-0011)
developed and implemented for the previous three bores in the PEC. Investigations regarding
yield are currently underway; however the aquifer is expected to have a sustainable yield of
more than 14 GL/a.

A production borefield is planned for an area within the Lower Fortescue River valley and will
consist of approximately 20 abstraction bores with abstraction up to 10 GL/a. The borefield is
situated entirely within the Mt. Florance pastoral lease area. Mt. Florance abstracts groundwater
from several shallow bores within the pastoral lease for their water supply. Studies are
underway to refine the hydrogeological conceptual model of the area to allow for detailed impact
assessments to be undertaken. Final abstraction and borefield layout will be determined by the
results of stakeholder engagement with the Mt. Florance pastoralists and the impact
assessment.

The aquifer targeted for the Lower Borefield is not currently allocated for any other uses and is
not within a Public Drinking Water Source Area. Fortescue is in continued consultation with the
DoW regarding its plans for the borefield, and will be seeking appropriate approvals from DoW
prior to abstraction.

Fortescue expects that the use of the borefield can be appropriately managed under the RIWI
Act.

4.3 Flora and Vegetation

The native flora of Western Australia is protected under the provisions of the Wildlife
Conservation Act 1950 (WC Act), making it an offence to remove or harm any native flora
species without approval. If a project is not assessed under Part IV of the EP Act then clearing
of native vegetation is controlled under Part VV and the Environmental Protection (Clearing of
Native Vegetation) Regulations 2004. Where there is a significant impact on threatened flora,
threatened ecological communities or large areas of clearing are required, approval under the
EP Act and/or EPBC Act may be required.

EPA Obijective:

To maintain representation, diversity, viability and ecological function at the species, population
and community level.

4.3.1 Surveys completed

Recent flora and vegetation surveys undertaken for this proposal include:

e Solomon Project: Kings Flora and Vegetation Assessment (ENV 2010).
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Flora and Vegetation Assessment, Solomon Project and Investigator (Coffey

Environments 2010a)
Level Two Flora and Vegetation Assessment, Firetail Mining Area (Ecoscape 2010a)

Solomon Project — Airstrip and Rail Re-Alignment Flora, Vegetation and Fauna

Assessment, (Ecoscape 2010b)

Robe Pisolite Assessment and Targeted Gompholobium Karijini (P2) Survey, Solomon
Mine Project (Coffey Environments 2011)

Results of the Baseline Riparian Vegetation Survey of a Portion of the Kangeenarina —
Solomon Project Area,( Coffey Environments, 2011d)

Solomon - Level 2 Flora and Vegetation Summary Report (Ecologia Environment

Page 18 of 36

[Ecologia] 2014b, Appendix B ).

The Project area lies within the Fortescue Botanical District of the Eremaean Botanical Province
as defined by Beard (1975). The vegetation of this province is typically open, and frequently

dominated by Spinifex, Acacia’s and occasional Eucalypts. The Proposal includes portions of 11
of Beard’s mapping units, which are described in Table 9.

The vegetation to be disturbed for the Proposal does not represent areas of remnant vegetation

which are significantly depleted from their Pre-European extent.

Table 9 Pre-European Extent of Vegetation Associations (Beard 1979)

Vegetation association

Pre-European
extent (ha)

Current
Statewide

remaining extent

(ha)

Current

Statewide
remaining
extent (%)

Current
Pilbara IBRA
remaining (%)

565

Eucalyptus open woodland/ Triodia open
hummock grassland. Hummock
Grasslands, low tree steppe, bloodwood
over soft Spinifex

143,438.92

143,438.92

100.00

100.00

82

Eucalyptus isolated trees/ Triodia open
hummock grassland. Hummock
Grasslands, low tree steppe, snappy
gum over Triodia wiseana

2,565,901.28

2,565,901.28

100.00

100.00

18
Acacia open shrubland. Low woodland,
mulga (Acacia aneura)

19,892,304.84

19,890,275.39

99.99

100.00

175

Aristida tussock grassland. Short bunch
grassland — savanna/grassplain
(Pilbara)

526,206.13

524,861.08

99.74

99.99

111

Eucalyptus sparse mallee
shrubland/Triodia open hummock
grassland. Hummock grasslands, shrub
steppe, Eucalyptus gamophylla over

762,963.54

762,963.54

100.00

100.00
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Current Current

Pre-European Statewide Statewide
extent (ha) remaining extent | remaining
(ha) extent (%)

Current
Pilbara IBRA
remaining (%)

Vegetation association

hard Spinifex

29

Acacia isolated clumps. Sparse low
woodland, mulga, discontinuous in
scattered groups

7,903,991.46 7,903,991.46 100.00 100.00

173

Acacia sparse shrubland/Triodia open
hummock grassland. Hummock
grasslands, shrub steppe, kanji over
soft Spinifex and Triodia wiseana on
basalt

1,421,375.74 1,421,375.74 100.00 100.00

93

Triodia open hummock grassland.
Hummock grasslands, shrub steppe,
kanji over soft Spinifex

3,044,308.21 3,044,249.00 100.00 100.00

619

Eucalyptus woodland. Medium
woodland, river gum (Eucalyptus
camaldulensis)

119,158.56 119,088.71 99.94 100.00

151

Eucalyptus open woodland/ Triodia open
hummock grassland. Sedgeland, 154,352.88 154,273.35 99.95 100.00
sedges with open low trees, coolibah
over various sedges

562

Acacia woodland. Mosaic. Low
woodland, mulga in valleys/Hummock 103,606.82 103,606.82 100.00 100.00
grasslands, open low tree steppe,
shappy gum over Triodia wiseana

The Project area lies predominantly within the Hamersley subregion, which is described as
Mulga low woodland over bunch grasses in valley floors and Eucalyptus leucopholia over
Triodia on the ranges (Ecologia 2010a).

The vegetation within the Solomon Mine footprint has been mapped by Beard (1975) and the
majority is described as Vegetation Associations 82.3:

e FEucalyptus open woodland / Senna mixed sparse shrubland / Triodia open hummock
grassland.

4.3.2 Threatened and Priority Species and Communities

One Threatened Ecological Community (TEC) Themeda Grasslands on Cracking Clays, and
one Priority Ecological Community (PEC) Brockman Iron Cracking Clay, were identified within
the southern portion of the Project Area.

The PEC and TEC extend on an east-west alignment to the south of the airport, along the base
of a broad valley within the Hamersley Range. The TEC is listed by the DEC as vulnerable, but
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is not listed under the EPBC Act. The majority of the TEC occurs within Hamersley Station, and
is grazed by livestock. The vegetation condition of the area of the TEC assessed by Ecoscape
(2010a) ranged from degraded to very good, with only two releves assessed as very good.

One area of groundwater dependent vegetation was identified within the Zalamea Gorge within
the Zion area of the Proposal.

No Threatened Flora has been recorded within the Study Area.

The following Priority Flora species were identified within the proposed development envelopes
(Figure 4) during surveys undertaken prior and subsequent to the assessment of the Original
Proposal:

e Aristida jerichoensis var. subspinulifera (Priority 1)
e  Paspalidium retiglume (Priority 2)

e Gompholobium Karijini (Priority 2)

e Eremophila magnifica subsp. Magnifica (Priority 3)
o Acacia effuse (Priority 3)

e Bulbostylis burbidgeae (Priority 4)

e Goodenia nuda (Priority 4)

e  Ptilotus mollis (Priority 4)

e  Rhynchosia bungarensis (Priority 4)

4.3.3 Nature and extent of impact

Aspects of the proposal that may affect flora and vegetation include:

e Clearing of vegetation for pit expansions, infrastructure, waste rock dumps, water
supply infrastructure, tailings dam, roads and access tracks, firebreaks, rail operations
and maintenance

e Groundwater drawdown for dewatering for pits and for water supply may affect
groundwater dependent vegetation

e Alterations and disruptions to surface water flows mays affect vegetation associations
dependent on surface water

e Ignition sources such as machinery and generators may increase fire risk

e Vehicle movements, mining and waste rock dumps may generate dust which may
smother native vegetation

¢ Increased vehicle and material movements may increase the spread of weeds.

Priority species have been mapped within and outside the disturbance footprint (Figure 4).
Approximately 5.3 ha of the borefield and connecting tracks are located within the PEC. This will
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increase the disturbance within the PEC to 10.3 ha. It is unlikely that their disturbance
(Table 10) will alter the conservation status of these species or communities.

Table 10 Impacts on Environmental Values

PEC - Brockman Five bores and 5.3 ha of disturbance of 0.04%

Iron Cracking Clay connecting roads 12,413 ha PEC

Gompholobium karijini (P2) Removal of up to 1,027 Well represented in the Not significant
individuals region

Goodenia nuda (P4). Removal of up to 47 Well represented in the Not significant
individuals region

A level 2 flora and vegetation survey is currently underway which will provide a summary of any
areas not previously surveyed and a comprehensive review and compilation of previous surveys
undertaken for the Solomon Project.

Groundwater drawdown will occur around the pits and the borefields. The vegetation in these
areas is not groundwater dependent (Ecoscape 2010a). Changes to surface water flow regimes
will occur as a result of placement of infrastructure, but this will be managed to maintain
ecological flows wherever possible to maintain riparian vegetation.

The management of fire, dust and weeds is included in the mine operations Environmental
Management plans.

Vegetation Condition

Vegetation condition within the areas is generally considered to be in good to very good
condition. However some localised areas, particularly along creeklines and adjacent to cleared
areas, have been significantly degraded by weed invasion (Buffel Grass *Cenchrus ciliaris) and
grazing and are considered to be in poor to degraded condition (Coffey 2010a). Some areas of
Mulga in the rail corridor have been subjected to grazing and consequently these areas were
found to be in poor to very poor condition. The low stony hills in the rail corridor were
considered to be in good to very good condition.

Given the large area of disturbance included in the Proposal, there is an increase in the area
that may be affected by the spread or introduction of weeds. The spread of weeds is a potential
detrimental environmental effect identified by the EPA in their assessment of the Original
Proposal. However a large component of weed (particularly C. ciliaris) invasion has been as a
result of pastoralism and grazing, rather than mining.

Fortescue has developed and implemented appropriate weed management measures (as
identified in the Weed Management Plan (45-PL-EN-0013)) to manage this issue and these will
continue to be implemented.
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4.4 Terrestrial Fauna

All fauna species in Western Australia are protected under the WC Act, making it an offence to
remove or harm native fauna species without approval. If a project has the potential to disturb
habitat or threaten a population of native fauna, this disturbance may require assessment under
the EP Act. Where EPBC Act listed threatened species are present within the proposed
disturbance area, referral under the EPBC Act is likely to be required.

The EPA objective for fauna is:

To maintain representation, diversity, viability and ecological function at the species, population
and assemblage level.

44.1 Surveys completed

Recent fauna surveys and investigations within the Solomon Project Area have been assessed
within the following reports:

e Level 2 Terrestrial Vertebrate Fauna Assessment for the Solomon Project (Coffey
Environments 2008)

e Solomon Project — Firetail, Short-Range Endemic Invertebrate and Habitat Assessment
(Ecologia 2010a)

e Short Range Endemic Invertebrate Survey of Solomon Project: Kings Area and
Reference Sites (Phoenix Environmental Sciences 2010).

o Solomon Project — Airstrip Fauna Assessment, (Ecoscape 2010c)

e Vertebrate Fauna and Fauna Habitat Assessment for the Firetail Project (Ecoscape
2010d)

e Level 1 Vertebrate Fauna Assessment — Solomon Rail Project (Coffey Environments
2010b)

¢ Solomon Project: Kings Area Vertebrate Fauna Assessment (Valley of the Kings,
Valley of the Queens, Trinity and Zion) (Ecologia 2010b)

e Targeted Surveys — Northern Quolls, Mulgara and Pilbara Olive Pythons, Solomon Rail
Project (Coffey Environments 2011a)

o Targeted Surveys — Northern Quolls and Pilbara Leaf-Nosed Bats (Coffey 2011b)

e Solomon Mine Annual Conservation Significant Fauna Monitoring Report 2012
(Ecologia 2013)

e Solomon Iron Ore Project - Rail Conservation Significant Fauna Monitoring 2012,
Ecologia Environment (2013a)

e Solomon - Vertebrate and SRE Fauna Survey (Ecologia 2014a)

e Solomon - Vertebrate Fauna and SRE Invertebrate Fauna Survey Summary Report
(Ecologia 2014b, Appendix C)

e Solomon Mine Annual Conservation Significant Fauna Monitoring Report (Ecologia
2014c)
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4.4.2 Threatened and Priority Species

There is a potential for fourteen species of conservation significance to occur within the Project
area.

Two threatened conservation significant vertebrate fauna species have been observed or
recorded from secondary evidence within the Project Development Envelopes and identified as
occurring within or periodically using the Proposal area (Ecologia 2010a):

¢ Pilbara Olive Python (Liasis olivaceus barroni) — EPBC Act (Vulnerable); Wildlife

Conservation Act (Schedule 1)

o Northern Quoll (Dasyurus hallucatus) — EPBC Act (Endangered); Wildlife Conservation
Act (Schedule 1)

The following Priority Species of fauna were observed or recorded from secondary evidence
within the Project Development Envelopes (Figure 5):

e Australian Bustard (Ardeotis australis) — Priority 4

e Barking Gecko (Underwoodisaurus seorsus) Priority 1

¢ Blind Snake (Ramphotyphlops ganei) — Priority 1

e Brush-tailed Mulgara (Dasycercus blythi) - Priority 4

e  Bush Stone-curlew (Burhinus grallarius) - Priority 4

e Fork-tailed Swift (Apus pacificus) — EPBC Act (Migratory).

e Ghost Bat (Macroderma gigas) — Priority 4

o Rainbow Bee-eater (Merops ornatus) — EPBC Act (Migratory)
e Peregrine Falcon — (Falco peregrinus) - Schedule 4

o Western Pebble-mound Mouse (Pseudomys chapmani) — Priority 4

One foraging Pilbara Leaf-nosed Bat was recorded during the 2013 monitoring programme
(Ecologia 2014a) from one site located in the Queens mining area and from one control site
approximately 10 km south-west of the proposed disturbance area. A foraging call was also
recorded from this control site during the 2012 monitoring programme. All of the recorded calls
are in proximity (within 5 km) to the Weelumurra Creek which is located to the west of the
Solomon Mine. No day or maternal roost cave has been recorded from the site and therefore
there are no Pilbara Leaf-nosed Bats inhabiting the proposal area.

Based on a broad landform assessment and subsequent habitat characterisation of the
Proposal area, it was estimated that approximately 40,731 ha of suitable habitat (2,574 ha of
potential denning habitat and 38, 157 ha of suitable foraging habitat) for the Northern Quoll was
present within areas surveyed. Additionally, twenty one Northern Quolls have been identified
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during the twelve surveys undertaken over the past five years (eight within or near the mine
footprint, and thirteen within or near the rail corridor).

Short-range endemic fauna (SRE) studies have identified five potential SREs in habitats that
were characteristic of the surrounding area so populations would not be significantly impacted
by the project.

A Level 2 terrestrial vertebrate fauna and SRE survey is currently underway which will provide a
summary of any areas not previously surveyed and a comprehensive review and compilation of
previous surveys undertaken for the Solomon Project.

4.4.3 Nature and Extent of Impact

The Proposal lies adjacent to areas previously assessed and approved for mining operations
and rail infrastructure. The Proposal involves an increase in the current approved area of
disturbance within the project disturbance envelopes (shown in Figure 2) from 6,297 ha to
18,795 ha. This area contains fauna habitat, including some habitat that may be utilised by
conservation significant fauna. This clearing may result in mortalities of some conservation
significant fauna species, and decrease in a faunal assemblage or habitat fragmentation.

Since assessment of the Original Proposal, Fortescue has conducted more detailed habitat
mapping for the Northern Quoll (Fortescue 2014a). This has facilitated refinement of the broad
landform based habitat categories and ultimately enabled Fortescue to reduce the level of
conservatism previously applied to impact assessment for the Northern Quoll.

Based on refined habitat mapping, approximately 40,731 ha of potentially suitable Northern
Quoll habitat (approximately 2,574 ha of potential denning habitat and approximately 38, 157 ha
of suitable foraging habitat) has been identified. This Proposal is likely to result in disturbing
approximately 92 ha of potential denning habitat and approximately 2,652 ha of suitable
foraging habitat. This is in addition to the Original Proposal approved impact, which has been
redefined in recent mapping as approximately 34 ha of potential denning habitat and
approximately 3,283 ha of suitable foraging habitat. The proposed disturbance of the Proposal
is approximately 12 % of the total mapped Northern Quoll habitat (approximately 3.6 % of
potential denning habitat and approximately 7 % of suitable foraging habitat).

Records from the Proposal area, together with a previous record of a Pilbara Olive Python in a
similar location in the Kings mining area, suggests that a local population may be supported by
the waterholes in the area. The habitats in the Proposal area are similar to habitats at control
sites and comprise major creeklines with surface water. Approximately 8,107 ha of potentially
suitable foraging habitat for the Olive Python (Pilbara subspecies) has been mapped by
Fortescue in the Solomon region. The Proposal is likely to result in the removal of approximately
4.5% of potentially suitable foraging habitat for the Olive Python (Pilbara subspecies).

Observations of the SRE habitat surrounding the Project area and review of aerial imaging
suggest that habitats are not unique to the area and that the series of gullies and drainage
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channels from deep gorges are characteristic of the whole Hamersley Range. Therefore SRE
habitats are unlikely to be restricted to the Project area.

Fortescue has prepared a Conservation Significant Fauna Management Plan (45-PL-EN-0027)
(Fortescue 2013) that addresses potential environmental impacts associated with the Proposal.
A series of management objectives with respect to mitigating potential environmental impacts
on fauna has been developed.

4.5 Subterranean Fauna

EPA Obijective:

To maintain representation, diversity, viability and ecological function at the species, population
and assemblage level.

45.1 Surveys completed

Subterranean fauna within the Solomon Project Area have been assessed within reports listed
below:

e Solomon Project: Kings Deposits Subterranean Fauna Survey and Assessment
(Subterranean Ecology Pty Ltd 2011)

e Troglofauna Assessment for the Solomon Project: Firetail Deposits (Bennelongia Pty
Ltd 2010)

e Solomon Iron Ore Project: 30 Month Troglofauna Report at Kings Mine (Bennelongia
Pty Ltd 2013)

e Solomon Life of Mine: Troglofauna Assessment (Bennelongia Pty Ltd 2014,
Appendix D)

e Stygofauna Assessment for the Solomon Project (in prep) (Bennelongia Pty Ltd 2014).

4.5.2 Threatened and Priority Species

The Firetail deposit is above the water table and was identified to host high troglofauna
diversity, with 45 species recorded. Of these, only four are not known from outside the pit area.

The subterranean fauna community within the Kings Mine area is considered to have high
diversity and abundance. At the time of assessment, five of the 17 stygofauna recorded had the
potential to be restricted to the CID deposit, while 22 of the 27 troglofauna species recorded in
the Study Area had the potential to be restricted to the area. The Zion deposits within the Kings
mine area were identified as containing a good representation of the subterranean fauna
identified in the area.
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The Regional Survey sampled seven reference areas situated in similar geological and/or
hydrological settings within 25 km of the Kings and Firetail deposits, including Castle Camp, Mt
Florance, Sheila Valley East and West, Serenity, Kangeenarina Creek, and Weelumurra Creek.

Twenty-two (22) species of stygofauna and 14 species of troglofauna were collected, of which
nine stygofauna and five troglofauna species had been recorded during the 2010 Baseline
Survey of Kings. The Regional Survey did not detect any of the troglofauna species recorded
during the 2010 Baseline Survey of Firetail (Subterranean Ecology 2011).

In a more recent study (Bennelongia 2013), 81 troglofauna species were collected from the
Kings Mine including Zion deposit. Eleven (13%) of them are known only from the mine pits or
proposed mine pits, which is typically of the ratio of ‘restricted’ troglofauna species at approved
mine pits and represents a substantial drop in the ratio of restricted species at the time of the
Public Environmental Review (68%). The monitoring program has, therefore, both improved
knowledge of troglofauna populations in the region and demonstrated that wider habitat
connectivity exists.

4.5.3 Nature and Extent of Impact

The proposed extension of the Firetail deposit is not expected to impact stygofauna as the
deposit is located above the groundwater table and therefore no dewatering is required,

The remaining mining areas in the Proposal such as Kings, Trinity, Queens, Zion and Castle
valley have the potential to directly impact stygofauna in areas that require dewatering. The
drawdown effects of dewatering within the Proposal area will be largely restricted to the
immediate mining footprint. All of the species recorded within the area of predicted drawdown
associated with the Proposal are also known, or considered highly likely, to occur in locations
not impacted by mining and associated activities. Additionally, habitat characterisation and
regional stygofauna sampling suggest that the stygofauna habitat in the Proposal area is
connected with stygofauna habitat in the surrounding area.

No stygofauna information is available for the Lower Borefield. In order to address this, a
stygofauna trapping program is underway.

Results of sampling in the proposal area have identified that the proposed mining areas contain
populations of troglofauna that will be impacted by habitat removal from mining, but has
demonstrated that wider habitat connectivity indicates that these species are not restricted to
the areas to be mined.



Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document Page 27 of 36
SO-RP-EN-0079

4.6 Rehabilitation and Closure

EPA Objective:

To ensure that premises are closed, decommissioned and rehabilitated in an ecologically
sustainable manner, consistent with agreed outcomes and land uses, and without acceptable
liability to the State.

Following closure of the Solomon Project, it is likely the Solomon mining areas will revert to the
original land use as Unallocated Crown Land (UCL).

The Original Proposal had approval to disturb approximately 4,400 ha for mining activities and
the permanent alteration of some landscapes in the area. Fortescue takes an integrated
approach to mine planning to achieve effective and best management practices for progressive
mine rehabilitation, decommissioning and closure and to ensure that the areas of mine
disturbance are left in a stable, non-polluting and ecologically sustainable form.

In accordance with Condition 14-1 of MS 862, Fortescue has submitted ongoing Mine Closure
Plans (MCPs) for the Solomon Project, with the latest being in October 2013 (Fortescue 2013a).

Previous versions of the MCP have addressed the actions to be undertaken in the event of
unplanned closure prior to completion of the Project. The latest version of the MCP contains
mine pits for Kings and Firetail, but does not include mining at Queens.

This Proposal includes new pits, WRLs, TSFs and other storage dumps, access roads, borefield
and associated mining infrastructure. Potential issues during closure include reinstating surface
water flows and groundwater systems where possible, maintaining groundwater-fed pools that
have not been removed by mining and landforms rehabilitation. Changes to surface water flows
may remain at closure due to changes in elevation.

Fortescue considers that closure of the features included in this Proposal can be managed
under the MCP, and other than the possibility of changes to surface flows at closure, this
proposal does not result in additional complexities in terms of closure that were not already
considered to be part of the Original Proposal.

4.7 Offsets

EPA Objective:

To counterbalance any significant environmental impacts or uncertainty through the application
of offsets.

Fortescue has prepared a Fauna Management Plan to address Conditions 12.1 and 12.2 of
MS862 and Condition 3 of EPBC Act approval 2010/5567, which has been approved by the
EPA and SEWPaC (now DoE). Section 4 of the EPBC Act approval states that Fortescue must
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not commence operation until the Minister has approved the Threatened Fauna Offset Plan.
This plan was approved prior to commencing ore processing activities.

Offsets for this Proposal will be determined using EPA guidance including:

e Environmental Protection Bulletin No. 1: Environmental Offsets — Biodiversity (EPA,
2010)

e Position Statement No. 9: Environmental Offsets (EPA, 2006)
e Guidance Statement No. 19: Environmental Offsets - Biodiversity (EPA, 2008).
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5. APPLICATION OF SIGNIFICANCE FRAMEWORK - EAG 9

The EPA uses a ‘Significance Framework’ to determine the likely significance of a proposal and
to make decisions throughout the EIA process — from its decision on whether or not to assess a
proposal, through to its recommendations to the Minister for Environment on whether or not a
proposal should be implemented, and the recommended implementation conditions.

Where EPA objectives for a factor can be met, then the proposal is considered unlikely to have
a significant impact on the environment. Where a proposal may or may not meet one or more of
the EPA objectives, then the proposal is likely to have a significant impact on the environment.

As outlined in Section 3.2, the preliminary key environmental factors identified as likely to be
impacted by the Proposal are as follows:

o Flora and Vegetation

e Terrestrial Fauna

e Subterranean Fauna

e Hydrological Processes

¢ Inland Waters Environmental Quality
e Rehabilitation and Closure

o Offsets.

For referred proposals, the OEPA conducts a significance assessment in line with the
Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures 2012
to determine whether the potential impacts on environmental factors will require formal
assessment under the EP Act. The criteria considered in this significance assessment were
applied to the Project to determine the need for a referral to the OEPA (Table 11).

Table 11 Assessment of the Significance of the Project against the OEPA significance criteria
Values, sensitivity and quality of the - Vegetation is well represented outside of the Project area
environment which is likely to be - Maximum impact to Beard vegetation associations is only 0.1 % of
impacted remaining extent

- All Beard vegetation associations have >99.7 % of their pre-
European extent remaining

- Locally and regionally significant vegetation expected to be similar to
other restricted vegetation in the region

- Priority Flora are well represented outside of the Project area

- Fauna habitats are well represented outside the Project area

- Species are generally highly mobile

- Subterranean fauna habitat expected to be connected to similar
habitat outside of the Project area.

Extent (intensity, duration, magnitude The Project requires disturbance of 12,498 ha. This includes the following
and geographic footprint) of the likely direct impacts on matters of conservation significance:
impacts

- Clearing of Priority Flora
- Removal of 92 ha of potential denning habitat and approximately
2,652 ha of suitable foraging habitat for Northern Quoll
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- Clearing will disturb approximately 0.04 % of PEC and activities will
not have indirect impacts

- Additional disturbance of 1.63 ha of Robe Pisolite vegetation units

- Increase in disturbance to Robe Pisolite vegetation units

- Groundwater abstraction of up to 10 GL/a, from a borefield in Lower
Fortescue catchment.

Consequence of the likely impacts (or
change)

Disturbance is not likely to result in any reduction in the local and regional
availability of habitat and extent of significance species and vegetation.

Resilience of the environment to cope
with the impacts or change

The Proposal area already contains a large working mine with several pits
and associated infrastructure. The area is subject to climate and weather
extremes and vegetation, flora and fauna are generally well adapted to
these environmental extremes.

Cumulative impact with other projects

There is a number of operating Iron Ore mines in the Pilbara to the south
of the Fortescue River. The Solomon Mine is located to the west of the
majority of these and is the furthest from the Fortescue Marsh and to the
north of Karijini National Park. Given its distance from other mines in the
region there are not expected to be any cumulative impacts on the
environment.

Level of confidence in the prediction of
impacts and the success of proposed
mitigation

Substantial investigations, studies, modelling and planning have been
undertaken by Fortescue to ensure that the required footprint of the
Proposal is minimised in areas of conservation significance. Fortescue has
experience in iron ore mining in the region and has well established
practices around environmental management and mitigation.

Objects of the Act, policies, guidelines,
procedures and standards against
which a proposal can be assessed

All relevant policies, guidelines, procedures and standards have been
considered in the assessment of the environmental value of the area.

Presence of strategic planning policy
framework

Not Relevant. The Project is not a Strategic Proposal.

Presence of other statutory decision-
making processes which regulate the
mitigation of the potential effects on the
environment to meet the EPA’s
objectives and principles for EIA

Aspects of the Project able to be appropriately assessed and managed
through the following regulatory mechanisms:

- Impacts due to Prescribed premises — Part V of the EP Act

- Consent for the Impact of Heritage Sites — Section 18 of the AH Act
- Impacts of groundwater extraction — RIWI Act

- Air Quality — Part V of the EP Act

- Human Health — Health Act 1911

- Rehabilitation and Closure — Mining Act

Public concern about the likely effect of
the proposal, if implemented, on the
environment.

Community Stakeholder and Agency consultation was undertaken for the
Original Proposal. Community interest was not high regarding the Original
Proposal.
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6.1 Environmental Management System

Fortescue operates under an Environmental Management System (EMS) which contains
numerous environmental management plans (EMPs) for the management of environmental
impacts for each aspect of its operations. Unless otherwise stated, EMPs are reviewed every
five years, or as required for environmental approval condition compliance.

Environmental management plans that Fortescue will use to manage this proposal are listed in

Table 12:

Table 12 Environmental Management Plans

Environmental Management Plan

Document Number

Borrow Pit Management Plan

45-PL-EN-0018

Chemical and Hydrocarbon Management Plan

45-PL-EN-0011

Conservation Significant Fauna Management Plan

100-PL-EN-0022 (under assessment by the EPA
and DoE)

Cultural Heritage Management Plan

45-PL-HE-0002

Exploration Environmental Management Plan

E-PL-EN-0002

Fauna Management Plan

45-PL-EN-0027

Bushfire Management Plan

100-PL-EM-0009

GHG Emissions and Energy Reporting Management Plan

100-PR-GH-0001

Groundwater Management Plan

100-PL-EN-0029

Mine and Rail Dust Management Plan

45-PL-EN-0030

Mine and Rail Noise Management Plan

100-PL-EN-0028

Solomon Rail Project Mulga Management Plan

SO-PL-EN-0001

Rehabilitation and Revegetation Management Plan

100-PL-EN-0023 (under assessment by the EPA)

Significant Flora and Vegetation Management Plan

45-PL-EN-0017

Subterranean Fauna Survey Plan

45-PL-EN-0010

Surface Water Management Plan

100-SW-EN-0020, 45-PL-EN-0024 (under
assessment by the EPA)

TEC/PEC Management and Monitoring Plan

SO-PL-EN-0011

Waste Management Plan

45-PL-EN-0014

Weed Management Plan

45-PL-EN-0013
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Principles of Environmental Protection

Table 13 describes how the Principles of Environmental Protection have been addressed in this

Proposal.

Table 13

Principles of Environmental Protection

Principle

Consideration given in this Proposal

1. Precautionary principle

Where there are threats of serious or irreversible
damage, lack of full scientific certainty should not be
used as a reason for postponing measures to prevent
environmental degradation.

In the application of the precautionary principle,
decisions should be guided by:

Careful evaluation to avoid, where practicable, serious or
irreversible damage to the environment.

An assessment of the risk-weighted consequences of
various options.

Fortescue has conducted scientific studies to understand
the project area and the potential risks to the
environment

The proposal has sought to avoid, minimise and mitigate
environmental impacts

Fortescue acknowledges the sensitivity of the Fortescue
Valley and is proposing to monitor impacts to avoid and
minimise environmental degradation

2. Intergenerational equity

The present generation should ensure that the health,
diversity and productivity of the environment is
maintained or enhanced for the benefit of future
generations.

The Fortescue proposal meets the principle of
intergenerational equity by ensuring the health of the
environmental values, maintaining ecological functions
for future generations, whilst minimising any impacts to
the environment

3. Conservation of biological diversity and ecological
integrity.

Conservation of biological diversity and ecological
integrity should be a fundamental consideration.

The conservation of biological diversity and ecological
integrity was a fundamental consideration in the
assessment of this proposal. Clearing has been avoided
or minimised wherever possible and infrastructure sited
away from ecologically significant areas.

4. Improved valuation, pricing and incentive

mechanisms

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

The polluter pays principle — those who generate
pollution and waste should bear the cost of containment,
avoidance or abatement.

The users of goods and services should pay prices
based on the full life cycle costs of providing goods and
services, including the use of natural resources and
assets and the ultimate disposal of any wastes.
Environmental goals, having been established, should be
pursued in the most cost-effective way, by establishing
incentives structures, including market mechanisms,
which enable those best placed to maximise benefits
and/or minimise costs to develop their own solutions and
responses to environmental problems.

Environmental factors were considered when evaluating
siting of facilities such as the tailings storage facility,
waste dump landforms and topsoil storage.
Management has been set in place for construction and
operations to minimise environmental impacts.

Mine planning will take into account progressive
rehabilitation and minimisation of release of dust, noise
and contamination into the environment.

5. Waste minimisation

All reasonable and practicable measures should be
taken to minimise the generation of waste and its
discharge into the environment.

Waste management is addressed in construction and
operations management.
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Figure 1

Solomon Mine - Regional Location
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Figure 2

Solomon Mine — Indicative Layout of the Proposal Area



Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document
SO-RP-EN-0079

This page has been left blank intentionally



580,000 590,000 600,000 610,000 620,000 630,000

LOCATION MAP

North Star

MAIN
MAP
EXTENT

7,560,000
7,560,000

> WESTERN
AUSTRALIA

: FIRETAIL‘ NORTH

“\\‘m

-

7,550,000
7,556,000

MAIN MAP EXTENT

(=3
oS
=
=)
<
5L
~

7,540,000

®
Zalamea Poqgls

10 15 20
L — —

Kilometres .. Kilometres I

580,000 590,000 600,000 610,000 620,000 630,000

LEGEND Requested By: Amy Barker Date: 7/07/2014
— Roads ' i Project Development Envelope 1 Df;‘{V" By: SgCha gie'den Size: ASL SOLOMON MINE
—— 3rd Party Rail .. _'Proposed Project Development Envelope 2 Extension Project Development Envelope 2 Revised By: ugeorge c f.(';evt'.s'l(.) nif LAYOUT OF TH_E P_ROPOSAL AREA
— Major Drainage E:} Proposed Project Development Envelope 3 E:} Rail and Rail Spur Corridor Scale: 1:170,000 onicentalty: (Indlcatlve)
D Zalamea Pools Indicative Mine and Rail Footprint Coordinate System: GDA 1994 MGA Zone 50
Current and Approved Disturbance to June 2016 Data Source(s): Document Name: SO_MP_EN_0294.002r6

+—; . TOpOgrathv Geoscience Australia, 2013. Pastoral Lease BoundarYr Landgater 2014. FMG accepts no liability and gives no representation or warranty, express or implied, as to the
r_‘ Pastoral Leases (Excludlng Easements) Imagery, FMG and Landgate, 2014. All other data, FMG, 2014. informationpprovided inlglludinggits accuracye, completeness, mercf%magility orfitnegs for purpose.

7,530,000
7,530,000




Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document
SO-RP-EN-0079

Figure 3

Surface Water - Catchments
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Figure 4

Solomon Mine - Threatened and Priority Ecological
Communities and Priority Flora in the Vicinity of the
Proposal Area
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Figure 5

Solomon Mine - Conservation Significant Fauna Species
in the Vicinity of the Proposal Area
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GIS Data
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Appendix B

Solomon - Vertebrate Fauna and SRE Invertebrate Fauna
Survey Summary



Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document
SO-RP-EN-0079

This page has been left blank intentionally



Solomon Iron Ore Project Expansion - EPA Referral-Supporting Document
SO-RP-EN-0079

Appendix C

Solomon — Flora and Vegetation Survey Summary Report
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Appendix D

Solomon Life of Mine: Troglofauna Assessment
(Bennelongia Pty Ltd 2014)
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