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Redbank Copper Ltd

Expansion of Copper Operations
Environmental Impact Statement
PUBLIC COMMENT

Redbank Mines Ltd. proposes to expand the existing operations at Redbank Mine located on
Wollogorang Station in the N.T. adjacent to the Qld Border.

In accordance with the provisions of the N.T. Environmental Assessment Act and the
Commonwealth Environmental Protection and Biodiversity Conservation Act, an Environmental
Impact Statement (EIS) which describes the project and the potential environmental impacts has
been prepared by Redbank Mines Ltd. The proponent has been directed to advertise the proposal
and make the EIS available for public comment. The public comment period is from 31st October
until cob 27" November 2009.

To ensure optimal opportunity for public and Government scrutiny of the submitted draft EIS
document, EIS submission will not be accepted between December and January in any year, when
key staff absences are prevalent. If EIS public exhibition overlaps any December — January period,
the document will be required to be exhibited for a longer period to enable maximum opportunity
for comment.

The draft EIS will be advertised for review and comment in the N.T. News and The Australian
newspapers.

The EIS will be made available for public review at:

. Environment, Heritage and the Arts Division (Dept. Natural Resources, Environment, The
Arts and Sport), 2nd Floor, Darwin Plaza, 41 Smith Street Mall, Darwin;

o Minerals and Energy Information Centre, Department of Regional Development, Primary
Industry, Fisheries and Resources, 3 Floor, Paspalis Centrepoint, 48 Smith Street Mall,
Darwin;

o The Northern Land Council Offices in Darwin and Borroloola;
o Northern Territory Library (NTL), Parliament House, Darwin;
. Casuarina Public Library;

o Palmerston City Library, Goyder Square, Palmerston

o Darwin City Council Library;

) The Environment Centre N.T., Unit 3, 98 Woods St, Darwin;
. Borroloola Community Council Library, Borroloola, N.T.;

. Australian Government Department of Environment, Water, Heritage and the Arts Library,
John Gorton Building, Parkes, Canberra.

The Project Officer is:

Ms Sally-Anne Strohmayr

EHA Division of NRETAS

Ph: (08) 8924 4002

Fax: (08) 8924 4053

Email: sally.strohmayr@nt.gov.au.
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Ten bound copies of the draft EIS will be submitted to the Environment, Heritage and the Arts
(EHA) Division of NRETAS, for distribution to N.T. Government advisory bodies and for public
requests. Additional bound copies are available from:

EcOz Environmental Services
GPO Box 381 Darwin N.T. 0801
Phone (08) 8981 1100

Fax: (08) 8981 1102

Email: ecoz@ecoz.com.au

Hardcopies are available at $150.00 each plus postage. CD copies are available free of charge.

The EIS should be provided on CD/DVD in ADOBE pdf format for placement on the NRETAS
internet site (Chapters and Appendices separate). This should be done at least 4 days before
newspaper publication. Additionally, two Microsoft Word copies should be provided to facilitate
production of the Assessment Report and Recommendations. The proponent should consider the
format and style of the document appropriate for publication on the Internet (to aid downloading,
documents should no greater than 2MB in size). The capacity of the website to store data and
display the material may have some bearing on how the document is constructed.
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1 EXECUTIVE SUMMARY

1.1 Introduction

Redbank Copper Limited (Redbank) currently operates the Redbank Copper Project located in the
Northern Territory close to the Queensland border and approximately 70 km inland from the Gulf of
Carpentaria.

The Redbank copper deposits were discovered in the early 20" century and have since been worked
intermittently. Mining within the project area has almost exclusively targeted shallow oxide deposits,
which have proven to be quite rich in particular areas. The most recent processing activities involved
treatment of oxide ores to produce low value copper cement. The oxide ores remained from a brief
mining and processing campaign in the 1990’s that ended when the price of copper declined. Most of
the previous mining activities in the project area have been conducted at Sandy Flat mine and
processing area. Figure 1.1-1 below shows much of the site infrastructure currently adjacent the
existing pit at Sandy Flat.

Figure 1.1-1: Sandy Flat Mine and Processing Area (July 2009)

Redbank have acquired Exploration Retention Lease 94 (ERL94), or the ‘project area’, which
incorporates areas of previous mining activity and the area in which Redbank propose to conduct
further mining activities.

Redbank Copper — EIS, 2009 EcOz Environmental Services 14





This Draft Environmental Impact Statement (EIS) has been developed to explore the potential
environmental impacts (both positive and negative) that may result from Redbank actively managing

and expanding upon the existing mine site. The primary areas of action Redbank associates with the
proposed works include:

«  Characterization, mitigation, and management of existing legacy environmental issues;

e Characterization, prevention and management of Acid Rock Drainage (ARD) from the
proposed new pits, waste rock, ore stockpiles, product, and process tailings;

* Design and management of the Tailings Storage Facility (TSF) with respect to preventing
seepage issues and meeting closure requirements;

e Waste and hazardous materials management;

» Management of surface water by minimising risk of uncontrolled contaminated discharge to
the off-site environment;

¢ Protection of endangered species;
» Protection and management of valuable heritage sites; and
* Rehabilitation and appropriate mine closure.

1.2 General Information

1.2.1 Site History

The early history of the Redbank Copper field is largely the history of William (Bill) Masterton, who
was responsible for the discovery of Redbank and Azurite prospects within the current ERL94 in 1916.
Over the subsequent 45 years, Masterton sank shafts at both of these prospects. The ore was hand-
sorted and the resultant ore parcels were taken by packhorse to the coast, where the ore was shipped to
Chillagoe via Cairns and Port Kembla for treatment. Masterton mined an estimated 800 tonnes of
copper oxide ore grading between 25% and 40% Cu, before he died at the Redbank mine site in June
1961 aged 91 years. The cave in which he lived is now a recognised heritage site.

Many companies prospected in the area subsequently but it was not until Granville Development, a
Sydney construction company, introduced Placer Prospecting Pty Ltd to the area in 1967 that
geophysics was applied to the search for greater reserves. Whilst Placer was ultimately unsuccessful in
correctly interpreting their EM Profiling over sandy country east of Prince, their data were
reinterpreted by Harbourside Oil NL. Confirmatory drilling in 1970 encountered high grade copper
sulphide ore beneath the equally high grade oxide cap at what became the aptly named Sandy Flat
prospect. Harbourside Oil introduced Newmont Pty Ltd affiliate Newaim to the project, so creating the
Westmoreland-Harbourside-Newaim joint venture. Exhaustive drilling and geophysical and geological
mapping were undertaken during 1971. During this time 3900 metres of diamond drilling was
completed at Sandy Flat and 6340 metres of combined diamond/percussion drilling at Bluff. The joint
venture was dissolved at the close of 1971, however their intensive exploration programme resulted in
a target concept of mineralized, narrow diameter “breccia pipes” and the discovery of twelve of these
pipes, only two of which had been exhaustively tested.

The Triako-Buka-Amdex stable of companies obtained the tenement group work from Harbourside,
and were responsible for undertaking hydro-metallurgical test work at Sandy Flat in 1981. In 1983, an
allied group of companies, Sanidine-Restech-Hunter Resources-Vanoxi took control of a much
reduced area, which they protected by establishing ERL94 and maintaining the Mining Leases
(MLNSs). Work at Sandy Flat comprised 12 RC percussion holes.
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Redbank Copper Pty Ltd (RCPL) purchased the tenement group from Sanidine-Vanoxi in December
1989. The final title was obtained in March 1990, from which time RCPL undertook two diamond core

programmes. Public Environment Report (PER) documentation was written in 1991 and outlined
impacts and management strategies for subsequent works.

Between 1994 and 1996, a 250,000 tpa capacity processing plant was erected at Redbank. The plant
was built to process ore from the Sandy Flat open pit and to produce a copper concentrate by
conventional flotation methods. It operated for about 2 years and closed when the price of copper fell
and the off-take customer, Mt Isa Mines, refused to purchase the concentrate.

For most of its operational time, the plant was treating ore from the upper oxide and transition zone
(between oxide and sulphide) material that proved difficult to treat. This material was acid generating
when processed and caused problems, particularly in the milling circuit. It appears that only in the last
treatment campaign prior to its closure did the plant operate on reasonable sulphide ore.

An estimated 54,000 tonnes of partially treated, and often potentially acid forming material remained
on site at various locations, including crusher oversize, vat residues, and unbunded waste rock piles.

1.2.2 Most Recent and Current Operations

Redbank Mines Ltd, an Australian Stock Exchange listed public company, took over as owner and
operator of the Redbank Copper Operations in early 2006 (Redbank Mines Ltd 2006). At this time, the
operation consisted of a heap and vat leach extraction process. The leach operations involved placing
crushed oxide ore in lined vats and heap leach pads. The ore was then irrigated with a recycled acidic
solution of pH 2-3 to leach the copper. Following processing to extract ‘copper cement’, spent ore was
sent to the tailings dam that was originally developed to receive tailings from the mid 1990’s operation
of the flotation plant.

Redbank Mines Ltd attracted a major new investor at the end of 2008 and new management was
installed at this time. The site was then placed into ‘care and maintenance’.

From the start of 2009 the company focussed all of its attention on this project and during the 3"
quarter 2009 accordingly renamed itself Redbank Copper Ltd.

1.2.3 The No Development Alternative

The nature of the site, the known deposits, and in particular, the environmental legacy associated with
the site, has thus-far discouraged development interests from mining companies. Redbank Copper is
of the required type and size to find future development of the site attractive, however the type and size
of this company also limits its ability to invest in significant environmental repair prior to the project
returning an income. As a result of this constraint, the risk treatment and management strategies
proposed in this Draft Environmental Impact Statement (EIS) have been developed as a starting point
only. Redbank aims to improve and refine these management strategies progressively through
investigation, monitoring, and research. Legacy environmental issues have been impacting the project
area environment and downstream waterways for over a decade. Redbank’s involvement and
subsequent environmental management will reduce the level of environmental risk and impact.

The only other reasonable alternative for the NT Government, with whom the responsibility of the
legacy issues would remain if Redbank Copper had not taken on the site, is a ‘no development option’.
This alternative, whilst negating the risk of further environmental impact from mining activities, would
mean that minimal funds would be available to mitigate the legacy issues that continue to degrade the
recognised environmental values of downstream Settlement Creek.
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1.3 Proposed Development

In 2009, under new funding and management, Redbank Copper Ltd have:

e Maintained the site under ‘care and maintenance’ and embarked on a program to improve
environmental compliance, in particular to remedy ongoing discharge of contaminated water
from legacy issues remaining on the site;

e Reviewed the project to determine the future direction of its development; and

e Embarked on a well funded exploration program to discover further resources within the
project area and to determine the extent and quality of known resources.

The project review has identified that the preferred project development option is to:

1. Commence mining and processing of oxide ores through existing vats and a new tank
leach Solvent Extract Electro Winning (SX-EW) plant from Year 1;

2. Refurbish the existing sulphide floatation plant and begin mining sulphide ores from
Year 3; and

3. Not establish heap leach facilities.

Redbank’s proposed mining activities involve expanding on current infrastructure, mining the known
deposits at areas within the project area known as Bluff, Azurite and Redbank, and eventually Sandy
Flat. Mining these deposits will require development of new open pits, waste rock dumps associated
with each pit, and creation of a new Tailings Storage Facility (TSF). The expansion of the processing
activities at Redbank, and study and mitigation of the legacy issues will be supported by the mining of
the oxide and sulphide copper resources at these deposits. The ore will be transported to the existing
plant site along a proposed 4km haulage road developed from an existing access road.

Surface water run-off, along with decant water from the tailings dam, will be harvested for processing
water. Groundwater will be required to makeup processing requirements in the dry season when other
sources are insufficient. Potable water will continue to be sourced from the existing groundwater
supply bore at the camp, some distance from the processing plant.

The current camp will be upgraded initially to cater for 40 persons, and subsequently expanded as
required. Temporary camp facilities for the construction phase will be provided as required. The
existing airstrip will be upgraded to all weather day rating. The upgrade will allow for aircraft of a
size suitable for Fly in Fly out service from Darwin. Staff and contractors will also be sourced from
Borroloola.

Operations will be year round, with at least processing continuing throughout the wet season.
Adequate stockpiles of consumables will need to be established at site in the latter months of the dry
season. Concentrate and cathode products will be stored at site during the wet season until road
conditions permit their freighting to Darwin.

All freight will be transported by existing roads using road trains. Darwin is the preferred source of
supplies, however local suppliers will be utilised where possible, and interstate suppliers where
required. Allowance is made for minor initial upgrading and annual maintenance of the unsealed road
from the mine to Borroloola. Options for construction of a port at a suitable location nearby in the
Gulf of Carpentaria are to be considered in later studies. This port option may permit year round
access to the site thus alleviating transport interruptions during the wet season as well as reducing the
amount of consumables required to be stored on site. The general layout of the project area is shown in
Figure 1.3-1
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Figure 1.3-1: Redbank Project General Layout (mine study)

Redbank Copper — EIS, 2009 EcOz Environmental Services 18





24
1.4 Alternatives

As the Redbank site is previously disturbed, infrastructure exists on site and the location of the
mineral deposits are fixed, the alternatives that were considered focussed on obtaining the best
economic, environmental and sustainable development options for the project.

The no development option was investigated prior to the current activities and has been considered
during the project study phase and is currently very low on the options list.

Timing of the mining and the re development and location of the processing facilities were
explored, as were transport and supply options.

The most significant work to date has focussed on management of the existing environmental
legacy issues on site.

1.5 Risk Assessment

All developments present some level of risk and mining operations generally offer a variety of
risks to both the environment and people.

A preliminary risk assessment, focussing on environmental risks, has been completed in
accordance with the existing Australian Standard AS/NZS 4360: 2004 Risk Management.

Risks on site, risks associated with the activities on site and risks associated with the transport of
products to and from the site have been the focus of the assessment.

A combination of physical and procedural measures will be applied to the project and its activities
to either eliminate threats or to reduce and manage them in order to ensure that appropriate safety
standards are maintained.

Ongoing risk assessments may be carried out during the project, as new issues, information or
proposals may arise.

1.6 Assessment of the Environmental Implications of the Action
1.6.1 Existing Impacts

The existing and previous operations at the Sandy Flat area have impacted on Harahan’s Creek and
the downstream drainage system, which includes Settlement Creek, renowned for its
environmental values. Other identified potential environmental impacts have been limited to the
immediate disturbance areas at the plant site, roads, camp and immediate environs.

The Sandy Flat Pit, with its highly contaminated water will be dewatered as an adjunct to the
expanded project, and the contained water treated to an acceptable release standard according to a
waste discharge licence. This will also drain the contaminated unconfined aquifer beneath the
plant. Dewatering the pit will allow access to the fresh sulphidic ore resources at the bottom of the
pit.

The major sources of existing contamination at Sandy Flat; the previous ore and waste stockpiles,
and the existing TSF, have been isolated and will initially not be utilised during site expansions.
This will allow for the source material to be investigated and either treated via the process plant or
other mitigation activities initiated. The management and treatment of this material is expected to
result in a dramatic reduction in the contamination potential resulting from the previous operations
on the site.

1.6.2 Additional Potential Impacts

Aside from the positive impacts Redbank Copper’s presence on the site will achieve through
remediating long-term legacy issues, the proposed expansions pose additional risks of
environmental impact.
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Proposed mine activities are planned at the Bluff, Azurite and Redbank deposits. Azurite and
Redbank are located in the Redbank Creek drainage system, where water quality monitoring to
date has not identified any discernable environmental impact from historical activities, probably
due to the fact that mining activities were restricted to the oxide zone. Bluff remains undisturbed
apart from exploration drilling activities and baseline studies.. The development of pits and waste
rock dumps in these areas will impact on the area.

Impacts on endangered species are expected to be minimal and manageable. The improved
environmental conditions that will result from the managed and remediated environmental legacy
will positively impact flora and fauna in general.

There are potentially positive and negative social impacts off site, mostly involving the presence of
a mine site and camp employing people in a remote location, and the transport of goods to and
from the mine.

Noise is not considered to be an issue for this proposal other than as an OH&S issue for
employees. Noise may result in certain wildlife species avoiding the area.

Identifying and planning for closure may identify additional impacts resulting from the storage of
tailings and waste rock on site as well as from the remaining open pits.

The non Indigenous historical values of Masterton’s cave will be managed by the sites operators
and provided greater protection. This could be offset by the potential increased level of visitation
as the site becomes more widely known.

The nature of a mining development will result in increased levels of greenhouse gas outputs and
possibly create greater opportunities for mosquito breeding.

1.6.3 Management Strategies

Redbank has valued the input of the NT Government Department of Regional Development,
Primary Industries, Fisheries and Resources (DRDPIFR) towards the reinvigoration of this project,
and is committed to a transparent and cooperative relationship with DRDPIFR and the NT
Environment, Heritage and the Arts (EHA) division of the Department of Natural Resources,
Environment, The Arts and Sport (NRETAS). Redbank will work with both government
departments to understand and remediate the environmental legacy issues of the site.

Through the Water Management Plan (WMP) and Waste Discharge Licence application for this
project, Redbank has made solid commitments to ongoing improvements with respect to the
environmental condition of the site. These commitments will be documented and managed through
this Environmental Assessment process and the annual Mining Management Plan, Environmental
Management Plan, and WMP reviews.

During proposed mining operations, continued dewatering will be necessary at the existing and
new pits. Until ground water tests have been conducted, the amount of water that will have to be
discharged is unknown. Initial geological investigations have demonstrated that there are no
palaeochannels, and no evidence of major unconfined aquifers associated with the proposed new
pits.

Both Azurite and Redbank are situated at the upslope limit of the alluvial deposits of the Redbank
Creek drainage system, and have limited hillside catchment areas further upslope. Dewatering will
be conducted via dewatering bores adjacent to the pits and by pit sumps. Water will be either used
in the processing plant, or sent to settlement ponds (to ensure there are low levels of suspended
sediments) and tested before being discharged into Redbank Creek. Ground water in the vicinity of
the deposits has a neutral pH and metal dissolution into the discharge water is not expected to be a
problem. Testing and monitoring will be performed and reported accordingly. Ponded water in the
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shallow open pit that currently exists at the Redbank deposit, although it is in contact with high
grade oxide copper ore, currently has a neutral pH and copper levels below 1ppm.

Waste rock mined from the open pits will initially be oxidized, and good grade control practice
will ensure there is no misplacement of ore material. Topography at all sites provides the
opportunity to locate the waste rock dumps where run off from up slope is minimal. The nature of
the breccia pipe deposits provides clear delineation between the benign material and the grade and
sub grade material that, in the sulphidic zone, may be acid producing.

Rehabilitation of the waste rock with soil cover and designed drainage will ensure that minimal
water flows through the material.

In an attempt to bring the site as close to environmental compliance as possible, lessons learnt from
the study of the existing situation will be fully utilised in all stages of design and planning of future
activities so as to prevent repeating the environmental problems that have been inherited.

Consequently, the impact of the proposed pits at Bluff, Azurite and Redbank is expected to be
limited to local physical impacts, which can be minimised through sound mine development and
waste rock management planning, and further ameliorated through sound and well planned
rehabilitation and closure measures.

Ongoing flora and fauns studies, especially targeted at endangered species, will take place during
the life of the mine. Close consultation with the Heritage Branch of NRETAS will take place
regarding the best way of managing the Masterton’s Cave heritage site.

Local employment programs, a comprehensive native title agreement and a traffic management
plan are aimed at providing as many positive outcomes to regional stakeholders as possible and to
reduce the potential for negative impacts.

Residual risk of environmental impact remains, however a comprehensive and frequent water
monitoring regime will enable early detection and mitigation of unforeseen negative impacts.

1.6.4 Cumulative Impacts of the Proposed Development

The Redbank site is remote with little or no other activities occurring within the direct vicinity of
the mine other than an extensive grazing industry and some traditional Indigenous activities. There
are currently no new mines proposed for the region. Application of the management measures
proposed in this EIS is expected to limit the environmental impact of the proposed expansions to
the immediate physical environment. Therefore, other activities in the area will not experience any
cumulative impact.

The most significant cumulative impact of the proposal on external stakeholders will be with
respect to existing roads that will be utilised to transport equipment and consumables into the site
and transport products from the site.

As described elsewhere in this EIS, the ultimate goal of the short term works at Redbank mine is to
improve and remediate the legacy environmental conditions inherited by Redbank Copper Ltd that
extend well beyond the project area. As a result, the initial regional impacts are intended to be of a
positive nature.

1.7 Project Environmental Management

A Draft EMP incorporating the findings of this EIS has been prepared and will be finalized prior to
construction commencing. This EMP, along with the Mining Management Plan (MMP) will be the
principal guiding document in relation to environmental management for the Project.
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1.8 Consultations

Redbank has taken a strategic approach to community consultation which is seen as an essential
element of the Project and of the EIS process. Consultation with landowners and the NLC has been
carried out on site and other important stakeholders have been consulted and regularly updated on
project plans and developments.

The key issues for most stakeholders have been:

o Remediation of environmental legacy issues, with emphasis on the water quality in
Hanrahan’s Creek and further downstream;

) Local employment opportunities and economic advantages;

o Access to site, and some traditional owners who have a strong association with the area
taking up residence on site;

o Potential impacts on species of conservation significance; and
o Improved environmental management of future activities.

Redbank Copper has taken on a site with significant environmental legacy issues. These issues
have mostly resulted from the lack of proper clean up of the site after the 1996 operations failed.
The isolation of the site and the prospect of further mining in the future may both have contributed
to the failure to properly secure and prevent the ongoing contamination from previous mining
activities.

Redbank have expended significant resources to properly investigate the site, the prospective
mining potential the associated remediation requirements. Redbank have also been expending
significant resources in the treatment of the contaminated waters so as to prevent future off site
contamination.

The demonstrated commitment to reducing the contaminated from past mining and the willingness
to engage with all stakeholders; especially the Indigenous stakeholders; have Redbank well placed
in gaining a social licence to operate this mine.

1.9 Conclusions

Thorough investigations of the proposed activities have been undertaken and will continue to be
undertaken by experts qualified to assess the impacts on the environment, and associated impacts
from the Project.

Activities will, wherever possible, avoid or minimise impacts on areas of significant ecological and
cultural significance.

Remediation of the environmental legacy issues and the prevention of their reoccurrence will
provide a major focus for ongoing research and development.

Potential impacts associated with the construction and operation of the Project will be further
minimised through the application of environmental management techniques applied through the
EMP and MMP.

The medium term impacts on the environment following mining activities are expected to be lower
than those at present, as the impacted areas will gradually return to a natural condition and
potential contamination issues will be remediated to prevent future problems.

Commitments to management of all aspects of the Project have been documented throughout the
EIS and are summarised in Table 1.9-1.
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Table 1.9-1: Redbank Copper Ltd Commitment Table

Subject Description Commitment/Safeguard ?ﬁcélfsn
Continual A continual improvement approach will be taken for risk management, and annual updates to the Mining
Improvement Management Plan (MMP), Water Management Plan (WMP) and the Waste Discharge Licence (WDL) will reflect 512
Safety and Risk P the latest developments in research and monitoring.
Management . . o - . . . .
Potential Acid Research and monitoring into the potential impacts of Potential Acid Forming (PAF) material at Redbank has
. - - . . . 514
Forming material begun and will be ongoing throughout the life of the project.
Appropriate skills-transfer and employment opportunities will be provided throughout the region through the
Employment - . o . . 3.1.1,
. L encouragement of local business enterprises, giving preference to a local supply chain, and requiring contractors
Economic Opportunities . 653
o to provide the same.
Contribution :
Local sourcing of Goods and services will be sourced from the Northern Territory where possible. 314,
goods and services 6.5.3
_ Minimal impact Any diamond drilling WI|| use portable aboveground tanks for water circulation, alleviating the requirement for 315
Exploration sumps to be excavated in ground.
Drilling
RC Bags RC bags will be removed from the drill site by the end of the current field season. 3.15
Investigations will continue at least through the first 2 years of operation to enable understanding and effective 6.1.5,
management of the contamination associated with environmental legacy issues. 6.5.2
o Shallow electromagnetic geophysical exploration will be used to ‘trace’ contaminant migration zones and provide 6.3
Remediation of suitable drilling targets for a detailed aquifer assessment. '
Pre-existing Investigation
Environment The contaminated water, ore piles and waste rock at the Sandy Flat site will be investigated so as to determine 6.15
whether they should be treated, processed, moved to contained areas, moved to the TSF, or remediated. -
Flow and mass transport modelling of the SFP and Hanrahan’s Creek impacted zone will be conducted. 6.3
Surface water New surface water management infrastructure in the form of surface water flow management devices and 6.15
management retention ponds will be installed. -
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Subject Description Commitment/Safeguard Siﬁcél IoSn
Remediation of All potentially contaminated surface water will be collected and directed to a suitable storage facility or the pitor |,
Pre-existing TSF where it can be stored for treatment or utilisation. -
Environment
(continued)
The water from Sandy Flat Pit will be treated with limestone and lime so as to increase its pH close to neutral and
. e ; . L ; 6.1.5,
Pit water treatment | precipitate the dissolved metals (especially copper and aluminium) so that water can be released according to the
. : . . . 6.7.1
water quality standards agreed to in the current Waste Discharge Licence conditions.
Ground water study A detailed stqdy into the ground water §ystems and resources, including gro_und water monitoring of existing and 6.15
new bores, will be conducted to determine the nature and extent of local aquifers.
Redbank will undertake further drilling including shallow (less than 10m) and deep (up to 50m and cutting off the 6.3
shallow weathered/fractured strata) bores in the area between SFP and Hanrahan’s Creek. '
Ground water study
Surface water . I e .
monitoring A comprehensive surface water monitoring program as identified in the WMP will be conducted at frequent
intervals to allow the current extent of contamination to be determined, and allow early detection of 6.1.5
improvements to quality within the downstream watercourses.
- Lessons learnt from studying the existing environmental legacy issues will be fully utilised in all stages of design
Adaptive . L2 - X . :
and planning of future activities so as to establish thresholds of impact and prevent repeating the environmental 6.1.5
management . N
mistakes that have been inherited.
Research and Redbank will foster improved fire management and active weed control as well as support research endeavours in 6.8.3
management the region, especially into endangered species. o
Redbank are committed to supporting Government surveys in the Redbank region targeting species of 6.2.3
b o of Research and conservation significance, especially in regards to the Carpentarian Rock-rat. -
rotection o management
Flora and Protection of valuable
Fauna habitat areas Redbank will avoid impacting sandstone monsoon habitat areas and will actively manage weeds and fire that may 6.23

degrade the quality of the habitat.
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Subject Description Commitment/Safeguard Siﬁcélfsn
] Proposed expansion areas will be selected to avoid Eucalyptus leucophloia (Snappy Gum) woodland habitat 6.23
Protection of valuable | \here practicable. e
habitat areas.
Vegetation clearing . . . . .
Vegetation clearing will be kept to the minimum necessary to accommodate proposed expansions 6.2.8
Artificial lighting C_:amp I!ghtlng will be_ maintained at low levels, and installed in directional arrangements designed to minimise 6.2.3
light spill on surrounding areas.
Vegetation corridors | Redbank commits to retaining native vegetation corridors between Monsoon Forest patches along the escarpment. 6.2.4
Fire management Fire management procedures will be employed to decrease the risk of high intensity, late dry season wildfires. 6.2.4
Exclusion of fauna | Redbank will erect fences or similar structures to exclude cattle and horses, along with other vertebrate fauna 6.23
species species, from hazardous areas such as the tailings storage facility. =
Protection of
Flora and . : Redbank will avoid creating artificial habitats that may provide potential Cane Toad breeding grounds, and are
Fauna Invasive species - . . . SO 6.2.3
. committed to support any invasive species programs operating in the area.
(continued)
Redbank will actively manage weeds in areas of monsoon vine-forest habitat within the project area. 6.2.3
. . Redbank will build a wash down area so that all vehicles and equipment arriving and leaving the site can be
Invasive species - . . 6.2.3
inspected and if necessary washed to reduce the risk of weed spread.
Ground and surface
water monitoring | Reghank are committed to continuing their comprehensive groundwater and surface water monitoring regime at 655
quarterly intervals for the first year post mine closure, and bi-annually for the following two years. Any issues 6. 3' 3’
that may be identified during this monitoring period will be addressed immediately. ~
Protection of Ground and_sur_face Standing water levels will be closely monitored at the camp water bore and stream flow of Muinyin Spring
Water water monitoring L , s 6.2.3
Resources (within Masterton’s Gully) and measured as part of monthly monitoring.
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Redbank commit to bore and aquifer testing by means of pumping tests to obtain the hydraulic parameters of the 6.3
aquifer required for aquifer and contaminant assessments by means of modelling. '
Geochemical characterization of the ground water regime will be investigated with regard to heavy metals. 6.3
Redbank will continue with current sampling at all sites in accordance with the WMP and WDL. 6.3
Erosion and sediment control measures will be put in place to control surface water runoff and minimise erosion 633
and deposition of sediment and silt in water courses. e
Creek crossings will be designed and constructed to minimise impacts to banks and creek beds. 6.3.3
The undertaking of site specific Erosion and Sediment Control Plans (ESCPs) will occur prior to mining 6.6.3
development on the ERL. An ESCP will be provided prior to the construction of haul roads, topsoil stockpiles 6' 5'4’

Influence of the mine and WRD’s, and each ESCP will be in accordance with Northern Territory Government requirements. "
on receiving o . . . L
waterways Monitoring of downstream areas will be conducted on an ongoing basis such that any erosion issues can be
quickly diagnosed and rectified in accordance with the Northern Territory Erosion and Sediment Control 6.6.3
Guidelines.
p . Redbank commit to a net positive effect on the water quality and stream health in Hanrahan’s Creek and
rotection of q . . 6.3.2
Water ownstream tributaries of Settlement Creek.
Resources . ) ] ] o ]
(continued) Contaminated water | Redbank will undertake water treatment processes with contaminated water currently occurring in Sandy Flat Pit. 6.2.6
treatment Treatment will involve raising pH and reducing copper and aluminium concentrations -
Wind and All infrastructure, and where possible, all pits, WRDs, and TSFs will be designed to withstand seismic activity 6.7.1,
earthquakes and according to wind loading requirements. 6.6.3
Prevention of
Contaminated Contaminated water | All potentially contaminated waters will be contained in ponds on site so that they can be tested prior to release. 6.1.5

Discharge
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Reassessment of As improvements in stream health are made, the quality of release waters be reassessed, such that released water 6.15
release requirements | is of equal or superior quality to that within the discharge waterway. -
Diversion banks, contour banks, and drains will be designed and located around all impacted areas to ensure that
Surface water runoff | clean surface water runoff is directed away from potentially contaminating substances, and potentially 6.7.1
contaminated water is retained and pumped to holding ponds for testing and treatment prior to discharge.
The ROM pad, that will hold mined ore close to the crusher, will be a bunded zone which is engineered to contain
ROM pad 6.7.1
stormwater run-off.
Stakeholders will continue to be engaged such that project related information can be shared in a transparent
Stakeholder manner both ways, Redbank can receive feedback on a range of concerns, employment outcomes can be 6.5.3
engagement achieved, contributions can be made to the regional knowledge base, and natural resource management initiatives e
can be contributed to where practicable.
Social Impact Ongoing consultations with land owners and native title holders will occur regarding retention, removal, or
P relocation of infrastructure. Infrastructure that is not to retained by land owners and native title holders will be 6.5.8
Management ; : R
removed and the site subject to rehabilitation.
Stakeholder
engagement ) Relevant stakeholder input or concerns will be addressed within the annually updated Environmental 6.8.3
Payment of royalties | Management Plan (EMP). o
For any negotiated benefits or royalties associated with the proposed expansions, Redbank will engage with a 6.5.3
representative organisation with the capacity to manage this role with sound governance procedures. ~
Employment and A partnership will be forged with the Northern Land Council’s Employment and Training branch to tap into a 6.5.3
training register of trained locals as well as host onsite training in relevant activities such as mining vehicle operation. ~
Social  Impact |  |ndigenous randers If there is sufficient interest to develop a skills base, Redbank will engage the services of local Indigenous rangers 6.5.3
Management g g to assist with environmental management and rehabilitation activities. -
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(continued) . . L. . . .
Potential substance abuse by staff will be minimised through not allowing alcohol to be brought on site, allowing
Health management | only moderate alcohol consumption on site within a wet mess only, and establishing a rigorous drug and alcohol 6.5.3
screening procedure.
All employees will comply with a health surveillance program to ensure adequate fitness and medical condition
- . . : 6.5.3
as well as to monitor effects of any potential hazards from the operation of the mine.
Health management
Counter Disaster Plan | A Counter Disaster Plan, including available evacuation facilities, will be developed to guide preparation for and
response to emergencies during the life of the mine. Redbank will also seek to be included in the Borroloola 6.5.3
Counter Disaster Plan to ensure any evacuation needs from Redbank can be accommodated.
Communications VOIP telephony and wireless internet communications will be provided for staff for general and emergency use. 6.5.3
Cyclones Plant and associated infrastructure constructed according to AS1170.2 for wind loads. 5
Safequards for road Staff will be rostered so that there will always be two staff trained in remote first aid delivery on site at all times,
9 closure and appropriate medical, first aid supplies, and food will be maintained on site for the times of wet season road 6.5.3
cuts.
o Redbank’s airstrip will be upgraded in line with CASA standards for daytime charter operation, thus providing
Airstrip upgrade . . . . X . . . 6.5.3
access by light aircraft including emergency aero-medical services during daylight hours.
WRDs will be positioned based on ground and surface water movements and waste rock characteristics and
volumes. The initial slope requirements will be determined by a number of factors including the safe working
Waste Rock Dumps . - - : . L
angles of machinery and the erosion properties of topsoil used in rehabilitation of the landform. Areas of waste 6.6.3
(WRDs) - S . . -
rock that require topsoil will be constructed with surfaces less than 20 degrees with a convex crown sloping into a
concave lower slope to reduce the velocity of runoff as the catchment of the slope increases.
Landform and Waste(\sevc})?cgst))umps The height of each WRD will be determined by local topography, to a maximum height of 20 metres. 6.7.1
Erosion .
Control Landfo'\r/lrg dEe\IISOIUt'()n Areas of waste rock that may require topsoil will be constructed with profiles less than 20 degrees with a convex 6.5.4

crown sloping into a concave lower slope to reduce the velocity of runoff as the catchment size increases
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A landform evolution model will be developed for each of the waste rock dumps to minimise the erosion
potential of these landforms. Parameters will include; sub-surface acid forming material, landform, surface
S . X . . . . . o 6.6.3
characteristics, wind, rainfall, rate of sediment transportation, distance and location of sediment deposition,
surface and underground drainage patterns, revegetation success, and percent vegetation cover.
In cases where area is restricted, benches will be positioned in the landform to control erosion. Minor sections of
Benches and batters . . . . 6.6.3
steeper slope will be protected from erosion with rock batters constructed of inert rock.
. . Erosion and sediment monitoring will be conducted over established roads in the project area in line with the
Roadside erosion . - 6.9.3
Erosion and Sediment Control Plan.
The minimum grade for drains along roadsides will be 0.5% to reduce velocity and potential for erosion. Native 6.6.3
vegetation will be encouraged in drainage lines to promote stability and entrapment of sediment. e
Roadside erosion . . . . . . . .
Sediment dams Impacted drainage lines will be diverted into a sediment dam to trap any transported sediments before releasing
water from the landform into an existing suitable watercourse. Sediment dams will be designed to accommaodate 6.6.3,
the large rainfall events that are common in the region and monitored and maintained to ensure they remain 6.5.4
effective.
Rock dissipaters will be constructed to reduce the flow velocity at sediment dam discharge points. 6.6.3
Sediment dams _ _ _ _ _
Design of open pits | Proposed new open pits will be surveyed and shaped by a mining engineer to ensure a safe stable profile suited to
local rock characteristics. Earth diversion banks, and safety bund walls will be constructed to divert water away 6.6.3
from the pit and into existing drainage lines.
Haul roads within ERL94 will be constructed across slope so as to reduce the erosion potential along the
Landform and Haul road alignment. Roadside windrows will be removed to maintain natural rainfall runoff direction across the road | -
(E:rostlor: construction surface, minimising the concentration of flows. Topsoil removed from the alignment will be stockpiled for future -
ontro

(continued)

placement at onsite WRD'’s.
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Design of the Haul Road will accommaodate frequent and controlled collection and discharge of runoff from the 6.6.3
road in order to prevent soil erosion and trap sediment before it is dissipated into natural drainage areas. e
Haul road ) o )
construction The haul road has been located so as to avoid steep topography, watercourses, historical sites and areas of 37
Creek crossings cultural, environmental or biodiversity significance. '
Haul roads are to intersect with creek and drainage lines at a 90 degree angle to minimise erosion potential at the 6.6.3
crossing. e
- The new TSF will utilised a disturbed area. Any new disturbance will avoid primary fauna habitat and major
Tailings Storage : ; i L S
- drainage lines, and within the same surface and groundwater catchment as the existing facilities. The new TSF 3.10
Facility (TSF) . . .
will be designed to avoid overflow.
The new TSF will be built from non acid forming waste materials sourced from local borrow materials within the 311
Waste and tailings dam area and supplemented by waste rock from open pit overburden removal. '
Hazardous - 3 . - - - - :
Materials The new TSF will be designed according to advice from the sites specialist TFS engineer and metallurgist, who
Management will investigate optimal structural integrity of the wall and the requirement for lining prior to construction and 6.6.3
development. Oxide tails materials from the first 2 years of processing may form a gypsum rich lower layer that e
Tailings Storage seals the dam and provides neutralising capacity.
Facility (TSF)
Tailings storage TSF designs will be undertaken to best practice and will be based on the “Guidelines on Tailings Dam Design, 3.10
Construction and Operation™ of October 1999, by the Australian Committee on Large Dams. '
The coarse tailings will be relatively dry and will be stored in stable stacks with slopes of 1:3, they will be
Waste and : : : ; 3.10
progressively reclaimed by placing waste and topsoil to seal and cover.
Hazardous
Materials
Management Tailings storage The finer sandy tailings will be pumped as slurry and will be stored with their surface at a very low angle that will
(continued) 9 g be effectively horizontal. All tailings storages will be surrounded by low bunded walls that will collect runoff to 3.10

Acid consuming rock

be returned to the process water stream.
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Acid consuming dolomitic rock material and imported lime will be used to manage PAF subgrade material 310
extracted from the sulphidic zone. '
The ongoing monitoring of waste rock prior to removal will detect any material with the potential to form acid

Waste rock . .o L . - .
o leachates. This material will be stored in either capped waste rock dumps, processed or potentially backfilled into
monitoring and " . . . . - . . . . . 6.6.3
storage sterilised extraction pits partially filled with water. The primary aim is to reduce PAF material from interacting
g with air or moisture.
Capped waste rock dumps will involve a layer of neutralising dolomitic rock on the PAF waste rock, overtopped
Rehabilitation of by a layer of suitable onsite material compacted to create an impermeable layer. A layer of suitable overburden 6.5.6.6.3
waste rock dumps and top soil will then be placed above the capping to enable the establishment of cover vegetation to assist inthe | ~" 7"
rehabilitation of the site.
Ore stockpile Impermeable storage areas will be created to store sulphide ore stock piles for processing, such that acid runoff 6.6.3
management can be contained and subsequently utilised in processing or treated for release. e
Waste management A tip will be constructed on site in accordance with the NT Guidelines for the Siting, Design and Management of 671
g Solid Waste Disposal Sites for disposal and burning of most putrescible wastes. o
Any material deemed unsuitable for the local land fill will be stored and managed on site and disposed of by 671
licenced contractors when appropriate. o
The rubbish tip associated with the camp will be progressively managed to ensure it meets all legislative
requirements and guidelines, and will be fully rehabilitated at the completion of mining and processing 6.7.1
operations.
ma‘;tﬁ daonds Waste management
M;teria:Js Sewage Redbank's waste management strategy of “Avoid, Reduce, Reuse, Recycle”, will include appropriate storage and
Management disposal, segregation and recycling of wastes (depending upon the availability and capacity of local facilities), 6.7.1
g and maintaining all work areas in a neat and orderly manner.
(continued)
The putrescibles tip associated with the camp will be progressively managed to ensure it meets all legislative
requirements and guidelines, and will be fully rehabilitated at the completion of mining and processing 6.5.8

operations.
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All site and camp sewage will be managed on site via septic systems in accordance with relevant health 6.7.1
requirements, and will be regularly monitored. o
Process wastes will be sent to the TSF or recycled through the process circuit. Flocculants will be added to
Process wastes . . - 6.7.1
tailings where necessary so as to bind the tailings.
All hazardous materials and dangerous goods will be purchased, transported, stored and used in accordance with
Hazardous materials the relevant Australian Standards, NOHSC guidelines, Work Health (Occupational Health and Safety) 671
Regulations, Dangerous Goods Regulations and Northern Territory guidelines. Specific training for hazardous o
goods handling will be provided where necessary.
Transport of Transportation of dangerous goods to and from the mine site will be performed by a licensed contractor and will 671
dangerous goods be conducted under the relevant legislative requirements. o
Hydrocarbons will be stored in appropriately bunded areas according to Australian standards AS/NZS 1940:1993
and AS/NZS 4452:1997. Bunding will be regularly inspected for damage and repaired as soon as is practicable if
Fuel storage . . X . : o " 6.7.1
any damage is detected. Appropriate licences for storage will be obtained. New storage facilities for aviation
fuels in line with the airstrip upgrades will be installed to comply with all relevant regulations and legislation.
Fuel storage areas will be monitored to ensure hydrocarbons are appropriately contained. Appropriate
management will be initiated immediately if contamination is identified, and the contaminated area will be 6.5.8
Fuel storage rehabilitated concurrent with operations.
MSDS and Spill Kits
Spill clean-up kits and Material Safety Data Sheets will be provided on site and accessible to all staff. 6.7.1
Waste and A fire suppression system will be installed throughout the site, the site will be manned 24 hours, 7 days a week,
Hazard_ous Emergency regular site inspections will occur, there will be a no smoking and no alcohol policy across the entire work site, 671
Materials minimisation and emergency response procedures will be developed to deal with spills of all hydrocarbons, chemicals and other o
'\Zlanfigemzr)]t hazardous substances at various volumes. Smoking will be restricted to the camp and designated smoking areas.
continue
Blast explosives Only qualified shotfirers shall be used for blasting and all blasting activities will fully comply with the Dangerous 6.7.1

Goods Act, Dangerous Goods Regulations and Australian Standard AS2187.2 - 2006.
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. Restricted access areas will be developed to protect historical and cultural sites, and to ensure staff and contractor
Restricted areas 6.8.3
safety.
Whilst on site, workers and visitors will be restricted from accessing culturally sensitive areas. Any inappropriate
. - . . oY 6.5.3
. behaviour will be responded to promptly, and the induction revised if necessary.
Restricted areas
Heritage sites . . . . . .

) Extensive consultations with stakeholders have commenced, and will continue to be undertaken with respect to 6.8.3
Protection of possible relocation of Masterton's Grave. s
Historic and

Cultural - , ., . . .
: Access to William Masterton’s cave and Masterton Charlie’s grave, both in close proximity to the mining camp,
Environment . . . - . - 6.8.3
Heritage sites will be restricted, and these sites will be fenced.
Archaeo-
logical sites A permit to disturb will be sought to move an identified archaeological scatter, this site will be appropriately 6.8.3
recorded by an archaeologist prior to any disturbance. -
Should archaeological material be uncovered during mining activities, work will cease, and the relevant
) Archaeo- authorities will be informed and consulted in accordance with the Northern Territory Heritage and Conservation 6.8.3
Protection of loaical si Act and the Sacred Sites Act.
Historic and ogical sites
Cultural Road design and - - ] - - ] - .
; maintenance Road alignment will ensure perpendicular intersection with creek lines, and will incorporate open floodways
Environment using minimal disturbance techniques, which will retain as much of the native vegetation and natural stabilising |  6.9.3
(continued) properties as possible.
The Haul Road and access road will be unsealed, thus to minimise the impact on cross flow of surface drainage,
these roads will be formed with cross fall with a slope of 4-6% from the road centre. The roads will be 6.9.3
maintained through regular grading and all windrows will be removed.
Road design and Use of heavy vehicles will be minimised during the wet season, and the condition of road surfaces, tracks and
mamtenance associated drainage will be monitored at least three times a year; leading up to, during, and coming out of the wet 6.9.3
Traffic Management | season. Further road formation will be undertaken if the roads begin to degrade.
Plan
The safety of the Redbank Wollogorang intersection and all roads and traffic within the mine site will be
managed through a Traffic Management Plan which will include; separation of light and heavy haul vehicles, 6.9.3

Traffic and

traffic speed limited to 60km/hr and 20km/hr in camp, haul vehicle right of way, and other restrictions.
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Transport Signage will be placed on the access road regarding appropriate access and use of the road to access Masterton’s
Management Signage cave, at the Haul Road intersection forbidding public access (approvals will be sought from the NT Road 6.9.3
gnag Network Division), and 'slow oversize trucks crossing ahead' signs will be placed east and west of the e
intersections.
Constructed roads and vehicular traffic will be restricted to the proposed Haul Road and the nearby general
Road use . - . . . . - . 6.2.8
vehicle access road. Speed signs and other appropriate warnings will be erected in prominent locations.
. L Should any blasting activity be required in the vicinity of Wollogorang Road, Redbank will implement temporary
Blasting activities ; - - . . . . . .
road closure, seek appropriate approvals, and provide appropriate warnings, in addition to implementing a tight 6.9.3
near roads LI .
safety protocol to minimise disturbance to Wollogorang Road traffic.
Traffic and Rehabilitation of Access roads to historical and cultural sites within the project area (e.g the road to the ceremonial site, and the
Transoort most broiect roads road to Masterton's Cave) will be maintained for public access, however all formed roads (aside from the access 6.9.3
P proj road) will be rehabilitated.
Management
(continued) ) ) ) )
. A dust collector will reduce airborne dust generation around the primary crusher and the belt feeder. Dust
Dust suppression . - ) . 391
suppression sprays will be mounted at appropriate transfer points.
Dust suppression will be delivered via water trucks that will also provide emergency fire fighting capacity. In
areas where high levels of dust are identified, dust suppression devices such as water cannons and fans may be | 6.10.3
utilised on a more permanent basis, allowing water trucks to be utilised in a more effective and mobile manner.
Air Ouality and All formed roads will be watered twice daily during dry weather conditions to minimise dust issues and maximise
QNoisey Dust suppression visibility. Water trucks will use either water that has been treated to a standard suitable for release or water 6.9.3
Noise pollution extracted from process or dewatering bores.
Management
Heavily utilised roads will be maintained such that dust does not become an issue. 6.10.3
Due to the remote location of the project area, noise mitigation activities will focus on the occupational health and
safety of employees. Industry best practice techniques and adherence to the relevant Australian Standards will be | 6.10.3

used when performing activities likely to create excessive noise (e.g. blasting).
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The transport vehicles utilised on public roads will comply with standard registration requirements, such as noise 6.10.3
) . standards. —
Noise pollution
Speed limits Reduced speed limits near communities that may be impacted by increased traffic noise and air pollution will be 6.10.3
investigated should public complaints arise. -
Vehicle emissions Approprlate vehicles will be use(_j in order to minimise the quantity of greenhouse gases being produced by 6.10.4
vehicular movement around the mine.
Greenhouse gas emissions will be minimised by utilising all available space and or weight capacity on trucks
driving to, from and around the mine site as is practicable, thus minimising the overall number of vehicles | 6.10.4
Vehicle emissions | required.
G h FIFO efficiency . . o .
reennouse Fly in/fly out (FIFO) rosters will be planned so as to maximise the use of each plane taking personnel to and from
Gas Emissions the site. 6.10.4
Rehabilitation of cleared land will involve the re establishment of cleared areas to return the sites back to as close
Greenhouse Carbon sinks to their original vegetation as is practicable. Over time this should return carbon sinks to close to their original | 6.10.3
Gas Emissions size negating the initial effects of cleared land.
(continued)
\Water storage On site effluent will be appropriately stored and disposed such that mosquito breeding sites are not created. 6.12,
9 Septic systems will be well sealed and tanks and infiltration trenches will be maintained. 522
Should uncontaminated water require storage (such as the process area retention dam), the pond will be designed 6.12
to be deep (2m), with steep sides (1:2 slope) and / or a concrete or HDPE liner, such that it provides minimal 5'2 2
potential for mosquito breeding. e
" Water storage
Biting Insects
Dry season water L . .
Management discharge Artificial items that have been sourced from North Queensland and are capable of ponding rainwater have the
potential to introduce the dengue mosquito. This species has drought resistant eggs, thus these items will be 6.12,
treated with a 10% chlorine solution or an appropriate residual insecticide (lambdacyhalothrin or alpha- 524

cypermethrin).
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Water storage features such as the process area retention dam will be inspected annually for indicators of
. . . . . . . . 6.12,
potential mosquito breeding, which would be semi-aquatic vegetation and shallow isolated pools as water levels 599
recede. Any potential problems will be mitigated by removing semi-aquatic vegetation and removing silt. -
Treated pit water will be discharged to Hanrahan's Creek only for the first year of operation. Following the first
year, prolonged dry season discharge will be avoided (dry season discharge can create mosquito breeding 6.12,
grounds) by dispersal by sprinkler irrigation, or by sending treated water to deep, steep-sided ponds from which 523
water will only be discharged during the wet season.
Waste rock dump Waste rock stockpile design, especially those at Bluff, will involve diversion drains to divert surface flows around 6.12,
design the stockpile to prevent the upstream impoundment of water. 525
. The Haul and access roads will have culverts or floodways installed at a level that prevents the upstream 6.12,
Road design . . !
impoundment of water for periods greater than 5 consecutive days. 5.2.6
All sleeping quarters and mess areas in the camp will be appropriately screened, and the screens will be inspected 6.12
Camp lighting annually to ensure they are not damaged. Yellow lights will be used outside of the construction camp, and light 5'2 7
proof curtains will be used to minimise insects being attracted to camp. -
Periodic inspections of artificial receptacles will be conducted during the wet season at the mine sites and mine
. . . . - . 6.12,
Inspections camp. Any receptacle found ponding water will be either be disposed of, stored under cover, have drainage holes 594
drilled or treated with an appropriate insecticide on an appropriate schedule. -
Annual inspections will be conducted of water impoundments for mosquito habitat indicators, septic systems to 6.12,
. ensure they are sealed and functioning correctly, and camp insect screens. 5.3.2
Inspections
Predatory fish stocks Where water quality permits, all areas of artificial water ponding will be stocked with predatory native fish 6.12,
Biting Insects species from Hanrahans Creek or Redbank Creek. 5.3.2
Management
(continued) o Revegetation trials will commence immediately that an area of Waste Rock Dump (WRD) has reached its
Revegetation trials - . . 6.6.3
designated height and capacity.
Decc;\ml:r:sasmnl Revegetation trials | Revegetation procedures will endeavour to re-establish a vegetation community of similar composition to that 656
gand PAF material originally removed from the site. e
Rehabilitation
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Requirements . . i .
Seed for revegetation species will be collected from vegetated areas of similar landform that are as close as 6.5.6
possible to the revegetation site, in the year preceding revegetation. e
Assessment of Potentially Acid Forming (PAF) material, along with the development of a capping and
encapsulation design to minimise acid rock drainage will be informed through trialing a range of potential designs | 3.6, 6.7.1
that could meet the long-term closure objectives.
Approaching closure, if the costs of encapsulating the PAF material are high, PAF material may be processed 6.7.1
through the plant such that it does not remain on site as a AMD risk. o
PF’)AF matgrlal Constructed landforms will be revegetated progressively throughout the life of the mining operation and through
;Ogrﬁisiye to completion of the project. The topsoil required to revegetate the site will be removed from disturbed areas at a 6.6.3
rehabifitation depth of around 300mm using a double stripping method which stores the top 50mm separately. This method of 6. 5‘ 6’
topsoil management is utilised to concentrate the soil seed bank layer for later use in rehabilitation of the mine e
site. Topsoil will preferably be stripped when the ground is still slightly moist so soil structure is maintained.
Dewatering Redbank will develop dewatering scenarios to contain contaminant flows and future mining options. 6.3
If weeds are identified in an area to be cleared, topsoil from these areas will be buried immediately in subsoil 6.6.3,
Weed management ; e
layers of the developing landform to prevent germination of the seeds. 6.5.6
Topsoil stockpiles will be constructed no more than 2m in height to maintain seed viability and soil health.
. . . . . - . . S . 6.6.3,
Topsoil stockpiles Locally common native grass seed will be scattered in the stockpiles to provide cover vegetation, maintain soil 6.56
organisms and greatly reduce the erosion potential of the site. -
Topsoil stockpiles will be respread on areas for rehabilitation as soon as possible, with a maximum storage time
L . X - 6.6.3,
of one year. Topsoil will be spread around October, just prior to the wet season so vegetation cover can be 6.56
Decommissioni Topsoil stockpiles established in early rains before the onset of the monsoon later in the season. ~
ng and Ripping ] ] T _ ] T -
Rehabilitation Respread topsoil and subsoil material will be ripped to a depth of 1m in a cross contour direction providing a less 6.6.3
Requirements compacted soil environment for vegetation establishment. -
(continued)
Fire Fire will be excluded from revegetation areas for a period of 10 years to enable seed bank generation in the 6.5.6
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TSF Rehabilitation

Rehabilitation of the tailings dam will involve encapsulating tailings with a dry cover constructed with a layer of
neutralising dolomitic rock mixed with available clay soils and compacted to create an impermeable layer above
the tailings material. A layer of suitable overburden and top soil will then be placed above the capping to enable
the establishment of cover vegetation to assist in the rehabilitation of the site.

6.6.3

Ongoing mosquito
control

Upon mine closure, all disturbed areas will be rehabilitated to be free draining where practical, and septic tanks
and other artificial receptacles will be either removed or buried. Facilities such as open pit voids and water dams
will be left as water holding pits only if they are constructed with steep sides (at least 1:2 slope) and are deep (2m
or greater), and are stocked with fish during the rehabilitation process.

6.12,5.4

Training

A formal training needs analysis will be conducted annually for all employees and contractors to ensure training
opportunities are targeted to specific needs and expansion is made into new areas of expertise.

6.5.3

Staff and
Contractor
Skills Base

Training
Continuing
Consultations

Relevant personnel will be trained in the storage, transport and handling requirements of all chemicals and
hazardous materials on-site.

6.7.1

A variety of consultation practices has been and will continue to be implemented as appropriate during Project
development and these include:
» One-on-one meetings with major government departments, Members of Parliament and key representative
bodies.

. Individual consultations and negotiations with the surrounding land owner;
« Site visit and meetings with DRDPIFR and Department of Natural Resources, Environment and the Arts
(NRETAS), (Division Environment, Heritage and the Arts (EHA) staff;
» Meetings and telephone consultations with other relevant Government Departments, Local Government Bodies
and Community Organisations.
e Letters of information to  surrounding  landowners and  regional  Council; and
 Group consultations with the Northern Land Council (NLC) and identified Traditional Owners and Native Title
Claimants.

8.2

Consultations

Indigenous
Consultations

Redbank will work with the NLC to ensure:
» A focused approach to compensation and benefits which actively seeks to maximise long term benefits to
Traditional Owners (including consideration of employment initiatives and training opportunities);
. Inclusion of social and environmental considerations;
e Provision of funding to NLC to enable on the ground consultations; and
* A transparent approach whereby senior Traditional Owners and NLC representatives will be permitted to
inspect the project footprint.

8.3
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Subject Description Commitment/Safeguard Siﬁcgfg
Biological The biological monitoring program will be expanded over time to ensure that an adequate baseline of information
9 . - X . . . 7.1.2
Monitoring exists and that future developments are not detrimentally impacting the regional environment.
EMP The draft EMP will be updated each year, and submitted to Northern Territory Government authorities as part of
Redbank’s annual MMP, as required under the Mining Management Act.
The environmental legacy will be improved and it will be ensured that there are minimal further environmental
General Management | . . . T 7.1.3
. impacts resulting from expansion activities.
Environmental
Management ] ] ] ] ] ] o
Redbank is committed to; weeds management, fire management, erosion management, and biological monitoring 719
and management. -
General Management
Audits Annual environmental audits of Redbank’s environmental performance against the current WMP and WDL,
commitments stated in this EIS, and all relevant and current legislative requirements will be conducted. A final 6.5.9
external audit will be conducted post closure to ensure that closure criteria have been met.
Section
2.4.2.3,
Environmental WDL. WMP and Redbank's Waste Discharge Licence (WDL) and Water Management Plan (WMP) will guide all relevant | WDL:
Management i activities in the project area, and will be updated annually with the Mining Management Plan (MMP) to reflect | Appendix
. MMP - o )
(continued) the latest requirements and monitoring results. C, WMP:
Appendix
B
Legislation and Timing All applicable legislation will be followed and all applicable licences and permits will be obtained before the 249

Permits

relevant aspects of the project commence.
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2 GENERAL INFORMATION

2.1 Proponent Details

Redbank Copper Ltd

ABN 66 059 326 519

Level 1, 143 Hay St Subiaco WA

PO Box 870 West Perth WA 6872
Phone: (08) 6389 6400

Fax: (08) 6389 6410

Email: admin@redbankcopper.com.au

2.2 Project Location
2.2.1 Project Location,; Regional Context

The Redbank Copper project is located in the Northern Territory (N.T.), 30 km west of the
Queensland (QLD) border and approximately 70 km south of the coast of the Gulf of Carpentaria
(Figure 2.2-1). The project is located on the Savannah Way, an unsealed road, formerly part of
National Highway 1 route that connects Borroloola in the N.T. and Burketown and Mt Isa in QLD.
The site is inaccessible by road throughout the wet season, during which time the 800 m airstrip
provides the only access to site.

The Redbank copper deposits are within the metalliferous province of the Macarthur Basin/Mt Isa
Inlier, which contains a number of world class base metal deposits. The approximate co-ordinates
for Redbank’s lease, Exploration Retention Lease (ERL94) (where the mining activities are
proposed) are 17°10°52.70”S and 137°45°26.27"E.
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Figure 2.2-1: Location of Redbank within the N.T. of Australia
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Darwin, the capital city of the N.T., lies 900 km North West of the mine site (1,300 km by road)
with a population in the greater Darwin region of 120,000. At this stage, the Port of Darwin is the
preferred location for the export of copper cathode and concentrate produced at the Redbank mine.

Borroloola is 200 km North West of the mine site (250 km by road). Borroloola has a population of
approximately 900 (2006 Australian Census) and is home to four main Indigenous groups; the
Yanuwa, Garawa, Mara and Gurdanji People (Mabunji Aboriginal Resource Centre website).

Robinson River is a small community located between Borroloola and Redbank. With a population
of 147 (N.T. Government teaching website), the community was originally part of the Robinson
River Station, but has since been returned to the traditional owners. The community maintains a
store, health clinic, women’s centre, and a school. Robinson River community also holds
aspirations of developing an indigenous ranger program.

Mount Isa, in Queensland, to the South East of Redbank was founded after a rich mineral source
(Copper (Cu), Silver (Ag), Lead (Pb) and Zinc (Zn)) was discovered in the region in 1923. In the
following years, Mt Isa has become the major hub of the West QLD region, with a total population
of 23,500.

Doomadgee is between Mt Isa and Redbank and is approximately 140 km South East of Redbank
(160 km by road). Situated on the Nicholson River, Doomadgee has a population of approximately
1,150 and is a relatively self reliant community with most of the necessary community services and
facilities (Australian Government Shared Responsibility agreement).

Burketown, in North West QLD, is 200 km to the East of Redbank and has a population of 178
(2006 Australian Census).

For a map of Redbank’s location, please refer to Figure 2.2-1.
2.2.2 Profect Location,; Local Context

The Redbank mining leases are on the Wollogorang Pastoral Lease. The Wollogorang Homestead
is located approximately 22 km east of the Redbank. This is the closest inhabited area to Redbank.
This pastoral lease covers 5769 km? is 45 km wide and extends 140 km inland from the coast
parallel to the QLD / N.T. border. According to Department of Natural Resources, Environment
and the Arts (NRETAS) Maps, there are two major land uses in the region of the project area:
pastoral use and Indigenous land use. Wollogorang station, and a large proportion of surrounding
land is used for “production from relatively natural environments™, i.e. the grazing of natural
vegetation by cattle. The other major identified land use in the region is traditional indigenous
uses. There may be a mixture of these two major land uses on all land tenures in the region

On the N.T. side, these include; Calvert Hills, Pungalina and Seven Emu Stations, and the Waanyi
Garawa Indigenous lands (for a map of land tenures, see Figure 2.2-2).

Pungalina Station has recently been purchased by the Australian Wildlife Conservancy (AWC) and
is therefore now managed for conservation. AWC also have an agreement with the Indigenous
owners of Seven Emu Station whereby they manage a part of that station for conservation also.

On the QLD side of the border, there are a number of other pastoral leases. The major pastoral
lease on the QLD side is the Westmoreland Station. This station is bordered by the QLD/N.T.
border to the West and the coast to the North. There is a proposed National Park identified on the
Northern coastal part of this station. (DEWHA Website).
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Figure 2.2-2: Land Tenure within the Gulf Region of the N.T.
(Source: N.T. Pastoral Map, 2004. Department of Planning and Infrastructure (DPI), N.T. Government)

2.2.3 Profect Location,; Catchments and Watercourses

Redbank lies within the Settlement Creek catchment. (Refer to Chapter 6.3: Protection of Water
Resources) This catchment spans across the N.T. and QLD border and covers an area of more
than 15,000 km?. Redbank mine is located in the upper Western portion of this catchment. The
majority of the catchment lies within QLD and is made up of many unconnected coastal drainages.
There are two main tributaries within the Redbank ERL; Hanrahan’s Creek and Redbank Creek.

Hanrahan’s Creek flows South West into Echo Creek approximately 1.5 km downstream of the
Sandy Flat Pit. This then joins with 12 Mile Creek which in turn meets Settlement Creek and
ultimately flows into the Gulf of Carpentaria approximately 120 km downstream from the Mine
site. Redbank Creek flows in a North Easterly direction before reaching Settlement Creek
approximately 30 km from the coast. Also within the ERL is 7 Mile Creek, another tributary of
Settlement Creek. 7 Mile Creek starts in the South Eastern corner of the ERL and the creek flows
in a South Easterly direction without being influenced by mining activities. Further details of the
catchments and watercourses can be found at Chapter 6.3.

2.3 Tenements

The project area encompasses a group of 7 mining leases (Mineral Lease Northern (MLN) 631,
632, 633, 634, 635, 636 and 1108) within ERL94 which is under application to be converted to a
mining lease. See Figure 2.3-1 for mining lease locations.

Redbank Copper also holds the Exploration Leases or applications for leases, on which a variety of
exploration activities are planned or taking place.

This Environmental Impact Statement (EIS) is concerned solely with proposed mine expansions
and activities within ERL94. No activities on these other tenements held by Redbank Copper are
included in this EIS (refer to Chapter 3.15).
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Figure 2.3-1: ERL94 Project Area and Mining Leases
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2.4 Environmental Approval Process
24.1 Expansion of Redbank Oxide Copper Operations, N.T

Northern Territory

The N.T. environmental assessment process is based on the Environmental Assessment Act 1982
(hereafter referred to as the ‘EA Act’). Under this Act, a proposal is referred to the Minister for the
Environment, Heritage and the Arts who, based on the information provided, determines the level
of assessment to be applied. The division of the Environment, Heritage and the Arts (EHA) of
NRETAS, on behalf of The Environment Protection Agency (EPA), then prepares Draft Guidelines
in consultation with relevant advisory bodies. The Draft Guidelines are made available for public
comment over a 14 day period. At the end of this period, the EHA has 14 days to finalize
Guidelines for Ministerial approval. When approved, the Guidelines are forwarded to the
proponent. The proponent is then required to prepare documentation which, after being submitted
to the Minister, is subject to review and comment by government agencies and the general public.
Any comments received are forwarded to the proponent (in this case, EcOz Environmental
Services (EcOz), who is contracted by Redbank Copper Ltd.), who addresses the issues in a
Supplementary Report. Government agencies review the Supplement and if necessary, the Minister
can request further information from the proponent.

The EHA has 28 days to prepare an Environment Assessment Report and Recommendations, based
on the documentation provided. Following the Minister’s decision, the assessment report and
recommendations are forwarded to the responsible Minister(s) for inclusion in permit or license
conditions and other regulatory requirements.

The level of assessment for this project has been set at an EIS. Major issues of concern
contributing to this decision include:

o Legacy environmental issues;

Protection of flora and fauna;
. Site water management; and

Waste rock and spent heap leach material management.

Guidelines were developed by EHA and released in October 2008 and were used as a basis to
prepare this Draft EIS for the proposed action, in accordance with Clause 8 of the N.T.
Environmental Assessment Administrative Procedures (1984) of the EA Act of the N.T., and to
meet the requirements of the Australian Government.

EIS variation to include the mining and processing of Sulphidic Ores

In late July 2009, a clause 14A variation letter was submitted to the EHA division. The letter can
be found at Appendix A2, and the resultant variation guidelines, issued in September 2009, can be
found at Appendix A.

These guidelines have replaced the October 2008 Guidelines and have formed the basis for
preparation of this Draft EIS document.

Australian Government

The proposal was referred by Redbank under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) on 5 June 2008. A delegate for the Commonwealth Minister
for the Environment, Heritage and the Arts determined on 8 July 2008 that assessment is required
under the EPBC Act as the proposed action has the potential to have a significant impact on listed
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threatened species and communities (section 18 and 18A) that are protected under part 3 of the
EPBC Act. It has been assigned project No EPBC 2008/4260.

Bilateral Agreement

In 2002, the N.T. Government signed a Bilateral Agreement with the Australian Government under
Section 45 of the EPBC Act that accredits the N.T.’s assessment process. This enables the
Australian Government to rely on the N.T. Environment Impact Assessment (EIA) process, as per
the N.T. Environment Assessment Act, and provides for a single assessment process to satisfy both
the N.T. and Australian Government requirements.

Environmental Impact Statement

This Draft EIS presents the findings and conclusions of the EIA undertaken for the proposed
Project.

The objective of the EIA process is to ensure that any potential environmental and social impacts
associated with the Project, during construction, operation and decommissioning, are identified and
appropriately assessed in order for relevant mitigation measures to be put in place.

This Draft EIS has been prepared in accordance with Clause 8 of the Environmental Assessment
Administrative Procedures of the Environmental Assessment Act 1982 of the N.T. The structure of
the document is based on the Guidelines issued in response to the Notice of Intent (NOI) submitted
by Redbank in April 2008, the EPBC Act referral, submitted by Redbank early June 2008 and the
clause 14A variation letter submitted during July 20009.

The key objectives of this Draft EIS are to provide:

. A source of information from which stakeholders may gain an understanding of the
proposal, the need for the proposal, the economic, environmental and other benefits that
might arise from the proposal, the alternatives to the proposal, the environment that it would
affect, the impacts that may occur, the significance of these potential impacts and the
measures proposed to minimise these impacts;

o A Dbasis for public consultation and informed comment on the proposal;

o A framework against which regulatory authorities can consider the environmental aspects of
the proposal, set conditions for approval to ensure environmentally sound development, and
recommend an environmental management and monitoring program; and

. A cornerstone document to aid in the development of the Project’s ongoing Environmental
Management System.

24.2 Regulatory Framework

Northern Territory Primary Legislation

The major N.T. statutory requirements applicable to Redbank are:

o Bushfires Act 1980: This Act provides for protection from bushfires outside urban areas.
) Control of Roads Act 2001: Deals with the management and maintenance of roads.

o Dangerous Goods Act 1998: Provides for the safe storage, handling and transport of certain
dangerous goods, of which petroleum gas is classified as a dangerous good.

o Environmental Assessment Act 1982: Provides for the assessment of the environmental
impacts of development proposals and for the protection of the environment. The object of
the Act is to ensure that each matter affecting the environment is fully examined and taken
into account in relation to the formulation of proposals and the carrying out of works and
other projects.
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Food Act 2005: All food preparation at construction camps will be required to conform to
this Act, and other food safety standards.

Motor Vehicles Act (MVA) 1959 and Motor Vehicles (Standards) Regulations: This Act and
regulations provide the legislative requirements relating to vehicle standards and
dimensional and loading limits.

N.T. Aboriginal Sacred Sites Act 1989: Provides protection to Aboriginal Sacred Sites and
Objects. This Act requires development proponents to comply with a process for consulting
with site custodians and an Authority Certificate needs to be obtained from the Aboriginal
Areas Protection Authority prior to development.

N.T. Heritage Conservation Act 1991: The Act provides a system for the identification,
assessment, recording, conservation and protection of places and objects of prehistoric,
protohistoric, historic, social, aesthetic or scientific value. The Heritage Conservation
Branch maintains an Archaeological Sites Register and Heritage Register, which lists sites of
Heritage value prescribed under the Heritage Conservation Act.

Ozone Protection Act 1996: The purpose of this Act is to make provision for a system of
controls on substances which, when released into or dispersed in the atmosphere, act as
atmospheric pollutants that contribute to depletion of ozone in the stratospheric ozone layer.

Pastoral Lands Act 1992: This Act makes provision for the conversion and granting of title
to pastoral land and the administration, management and conservation of pastoral land, and
for related purposes.

Planning Amendment Act 2005: This Act provides for appropriate and orderly planning and
control of the use and development of land. It establishes the N.T. Planning Scheme and
provides for a development approval process. It also provides for interim development
control and an appeals regime and enforcement. This Act establishes the Development
Consent Authority. Public Health Act 1997: This Act (and associated regulations) applies to
the health of the public. Particular regulations prescribe to matters which include prevention
of disease, maintenance of health, sanitation, the designation of diseases and measures for
the control of diseases.

Soil Conservation and Land Utilization Act 1980: Makes provision for the prevention of soil
erosion, and for the conservation and reclamation of soil.

Territory Parks and Wildlife Conservation Act 2000 (TPWC Act): Applies statutory
obligations in relation to the protection of flora and fauna. This Act allows the listing of
threatened species with special conservation status, and requires a permit to be obtained
prior to interference with these species.

Traffic Act 1987: Provides regulations for drivers, vehicles and pedestrians on public streets
and in public places.

Waste Management and Pollution Control Act 1998: Provides for the protection of the
environment through encouragement of effective waste management and pollution
prevention measures. This Act does not apply to wastes that are confined to the site on which
they are generated, but requires licensing and registration for wastes that are discharged
offsite.

Water Supply and Sewerage Services Act 2000: Provides for the protection of the N.T.’s
water supply system or any water source from which water is drawn for human
consumption. Any abstraction or diversion of water from the Territory’s supply system must
not be undertaken unless authorized by the appropriate authorities. Penalties are in place for
pollution of any water supply or source.

Weeds Management Act 2001: This Act has been developed to protect the Territory's
economy, community, industry and environment from the adverse impact of weeds. Under
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Section 32 of the Act, a person must not move or drive an animal or vehicle that contains a
declared weed on a public road or from the person’s land to another person’s land unless the

animal or vehicle has been cleaned in accordance with a declared weed management plan or
in compliance with the direction of a gazetted Weed Management Officer.

Work Health Act and Regulations 2004: An Act to promote occupational health and safety in
the Territory to prevent workplace injuries and diseases, to protect the health and safety of
the public in relation to work activities, to promote the reinstatement and maximum recovery
from incapacity of injured workers, to provide financial compensation to workers
incapacitated from workplace injuries or diseases and to the dependants of workers who die
as the results of such injuries or diseases, to establish certain bodies and a fund for the
proper administration of the Act, and for related purposes.

Australian Government Primary Legislation

Major Australian legislation applicable to the Redbank proposed project includes:

Aboriginal and Torres Strait Islander Heritage Protection Act 1984: This Act is available to
Indigenous people as a mechanism to protect sites of heritage significance in addition to
State or Territory heritage legislation. It has not been triggered by the project but is able to
be used by Indigenous people should they so decide.

Environment and Heritage Amendment Act No. 1 2003, No 88 2003 (repealed the Australian
Heritage Commission Act): Schedule 1 and 3 incorporate new heritage protection into the
EPBC Act 1999 that provide for:

o Inclusion of ‘national heritage places’ as a new matter of national environmental
significance;

o Establishment of a National heritage list;
0 Establishment of a Commonwealth heritage list; and

o Nomination, listing, management and protection arrangements for places on the two new
lists.

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act): Requires that
any proposal creating a significant impact upon an area with environmental significance
under Commonwealth authority be referred to the Commonwealth for approvals in addition
to approvals required at a State level.

Native Title Act 1993: Allows for the recognition of native title through a claims and
mediation process and also sets up regimes for obtaining interests in land or waters where
native title may exist. The Proponent will seek to enter into an Indigenous Land Use
Agreement, pursuant to this Act, with the relevant native title group, if any, in relation to the
land associated with the Project.

Water Act 1992: Provides for the protection of waterways, groundwater and tidal water from
pollution. This Act also controls the drilling and abstraction of water from bores, and the
construction of dams or water storage facilities.

Other Approvals

Archaeological Sites: Permits will be required under the N.T. Heritage Conservation Act
1991 to destroy or damage archaeological sites and scatters identified from field surveys.

Blasting: A permit under the Dangerous Goods Act will be required.

Extractive Permits The development of any borrow pit sites outside of approved mining
areas would need to be permitted according to Department of Regional Development,
Primary Industry, fisheries and Resources (DRDPIFR) guidelines. These guidelines state
that:
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0 Quarries which are licensed and permitted under the Mining Act 2005 in the general area

can be used if Redbank has an agreement with the relevant lessee or permittee, or the
lessee may choose to supply materials to the Project;

0 Quarries which are not licensed will need either an Extractive Mineral Licence (EML) or
Extractive Mineral Permit under the Mining Act 2005;

0 An Extractive Mineral Permit is required for 'scrapes' generally less than 2 m deep, and
which do not materially alter the landform. Extraction of larger volumes of material
(quarrying) will require an EML,;

0 The maximum extent of an EML or Extractive Mineral Permit area is 100 ha, thus the
Project needs to be specific about the proposed locations of extraction because the Act
does not allow general area permits or leases.

. Water Bores: Bores with flow rates less than 15 L/s do not require extraction licences;
15 L/s and above would require a water extraction licence. No bores have been identified as
having a flow rate in excess of 15 L/s.

o Water Extraction Licences: A licence under the Water Act 2004 to take water from surface
waters will be required if the Project activities warrant. An application to the Controller of
Water Resources will be required in order to obtain this licence.

o Water Management Plan: A Water Management Plan (WMP, refer to Appendix B) has
been developed to guide management activities as a supplement the Mining Management
Plan, it may be updated annually.

) Waste Discharge Licence: Management of contaminated water discharge from the site is
subject to a Waste Discharge Licence (WDL) authorised under section 74 of the N.T. Water
Act (refer to Appendix C).

o Sewage Treatment: The wastewater treatment system for the camp will be subject to
requirements under the N.T. Public Health Act 2005 and Regulations.

o Transport and Traffic: All signage for traffic management will be in accordance with the
requirements of the Traffic Act under a permit issued by Department of Planning and
Infrastructure (DPI) (refer to Chapter 6.9: Traffic and Transport for details). No oversize
loads are anticipated, but should need arise, they will be permitted in accordance with the
N.T. Motor Vehicles Act and Regulations and in consultation with the N.T. Government
DPI.

o Wildlife Permit: A Permit to Take or Interfere with Protected Wildlife under the Territory
Parks and Wildlife Conservation Act 1995 is required prior to any fauna survey (for further
detail refer to Flora and Fauna Report at Appendix E).

2.4.3 E1S Structure

This Draft EIS has generally been set out in accordance with the structure of the Guidelines issued
by the N.T. Government for the Project.

CONTENTS
VOLUME 1: ENVIRONMENTAL IMPACT STATEMENT

Chapter 1: Executive Summary — provides a brief outline of the existing environment,
proposed activities, and a summary of each section of the EIS.

Chapter 2: General Information on; the location, tenements, the proponent, environmental
approvals process, and regulatory framework of the Project, along with an outline
of the EIS structure.

Chapter 3: The Proposed Development — provides a description of the proposal.
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Chapter 4:

Chapter 5:
Chapter 6:

Chapter 7:

Chapter 8:

Chapter 9:
Chapter 10:

Alternatives — discusses the alternative proposals considered for the Project
including the ‘do nothing’ option.

Risk Assessment — provides details of the preliminary risk assessment studies.

Assessment of the Environmental Implications of the Action — describes the
existing biophysical, cultural, historical, and social environment in the vicinity of
the Project, the potential impacts to that environment that may arise as a result of
the Project, and the proposed mitigation measures to safeguard that environment.

Project Environmental Management — outlines the Projects Environmental
Management System, Project environmental commitments and management plans.
A copy of the draft Environmental Management Plan is provided as an Appendix.

Public Involvement and Consultation — sets out Redbank’s approach to
consultation and the steps taken to date.

Glossary — a glossary of the terms and abbreviations used throughout this EIS.

Bibliography — a summary of the reference material used to compile this EIS.

VOLUME 2: APPENDICES OF EIS

Appendix A:
Appendix A2:
Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:
Appendix G:
Appendix H:
Appendix I:
Appendix J:
Appendix K:

Guidelines for the Environmental Impact Statement (EIS)
Clause 14A Letter of Variation

Water Management Plan

Waste Discharge Licence

OH&S Policy and Environmental Policy

Flora and Fauna Studies and Ecological Field Survey Results
Draft Traffic Management Plan

Report on Archaeology and Historic Heritage

AAPA Authority Certificate

Draft Environmental Management Plans (EMP’s)
Mosquito Assessment Report

List of persons involved in the production of this report
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3 PROPOSED DEVELOPMENT

3.1 Project Objectives and Benefits

Project objectives and benefits can be summarised to:

1. make a profit for shareholders;

2. benefit the Indigenous people with traditional ties to the area;

3. manage and remediate legacy environmental issues; and

4. benefit the economy of the Region and the Northern Territory (N.T.).

3.11 Economic

In this remote area, where extensive grazing is the major land use, a mining operation can provide
a significant mainstream economic activity with high levels of employment, and have a critical role
and contribution to make to regional economic development. Mining operations can provide clear
training and employment opportunities across a range of professions, skills and services.

Redbank will investigate opportunities to extend their commitment to local economic development
and capacity building. This will involve means such as requiring that contractors also target their
training and employment opportunities to the local community, and by giving preference to a local
supply chain. Redbank are also seeking to provide appropriate skills-transfer and employment
opportunities throughout the region through the encouragement of local business enterprises.

Redbank Mine has existed for almost 90 years. The current proposal is a significant up scaling of
activity above and beyond previous mining efforts. Past benefits to the local and regional economy
is unquantifiable, however the majority of the supplies associated with the mining activities during
the 1990’s were sourced from Mt Isa.

Redbank Copper has a policy to source goods and services from the N.T. wherever possible.
Borroloola has been the source of the trades’ people who have undertaken the recent camp
maintenance and upgrades. Katherine has been the source of further skills and products
unavailable in Borroloola. Mine operation and other support staff will also be sought from
Borroloola, and potentially the Robinson River community during 2010 when mining and plant
upgrades are due to begin.

Darwin will be the base for the majority of the Fly In Fly Out (FIFO) staff. This is where the
majority of goods and products will be sourced from. All copper outputs from the mine will be
transported to Darwin where it will be stored until export.

Although this policy is aimed at maximising social and economic benefits to the N.T., it is not
always practical or possible. For example, the mine has a significant requirement for various lime
products and the local supplier, Mataranka Lime, is unable to supply the needs of Redbank so bulk
lime products must be sourced from elsewhere. This type of situation is disappointing to the
company as it generally results in an extra cost compared to locally supplied goods, but is accepted
as part of doing business in this remote part of the country. It is expected that this situation will
slowly improve as more mines develop within the N.T. and actively source goods and services
locally. This has proven to be the case in recent years with the establishment of a major acid
supply facility in Darwin, an upgrade of the remote fuel supply capacities along with the
establishment of several mine contracting, construction and support suppliers. Redbank’s policy of
actively trading locally will assist in the general development of industry and related activities in
the N.T.
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3.1.2 Environmental

Although the project area has operated for almost 90 years now, only the large scale activities that
took place during the 1990’s have resulted in significant ongoing environmental issues. Redbank
Copper has been very active in monitoring, researching, understanding and importantly
remediating this environmental legacy. This will continue for the life of the project as cleanup of
the major sources of existing contamination will take several years. The current activities are also
aimed at ensuring that lessons from past mistakes are learned so that future operations do not
produce further off site environmental impacts.

Further environmental objectives of Redbank Copper’s activities at Redbank involve the protection
and management of threatened species. Baseline flora and fauna studies have been performed at
the site and in general the location of impacts will avoid threatened species habitats. Redbank
Copper have committed to the ongoing monitoring of threatened species and will investigate
options to assist in the overall conservation effort towards protection of the Carpentarian Rock-rat
Zyzomys pallatalis.

The new activities and disturbances proposed in this EIS include:

. the mining of 3 new pits (Redbank, Azurite and Bluff);

o further mining of an existing pit (Sandy Flat);

o waste rock dumps associated with each of the pits;

o a haul road of approximately 4 km in total length to transport the ore to the processing plant;
o upgrades of the processing plant and associated facilities at the Sandy Flat site;

. a new Tailings Storage Facility (TSF) associated with the processing plant; and

o retention ponds to assist in the management and treatment of water on site.

Full details of these can be found in this chapter.

Environmental assessments of the new proposal have taken place and are part of an ongoing
assessment process. Baseline flora and fauna studies were performed during 2009 and are detailed
in Chapter 6.2. Archaeological studies were also undertaken during 2009 and are reported on in
Chapter 6.8.

The focus of environmental studies and management has been on water management. Preventing
off site impacts to watercourses is the highest environmental priority of Redbank Copper.
Monitoring and investigations have resulted in the acceptance of a Water Management Plan
(WMP) by Department of Regional Development, Primary Industry, Fisheries and Resources
(DRDPIFR) under the Mining Management Act. The WMP details ongoing water monitoring and
management activities and commits to ongoing work and improvements. A Waste Discharge
Licence (WDL) is also in place that allows for the release of treated contaminated water from the
site. The WDL provides acceptable limits for release and a detailed monitoring and reporting
schedule that informs yearly renewals of the conditions and the application.

The greatest challenges involved with managing the environmental impacts of the site are
managing both the existing legacy issues, and future potential issues associated with the
disturbance of potentially acid producing sulphidic materials. These issues have been documented
in the Draft EIS Guidelines as:
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) The increased risks associated with mining and processing sulfidic ores;
o Management of acid and metalliferous drainage into the environment;
o Increased risks and management issues for site water management;
) Management of larger quantities of waste rock material;
) Management of process tailings; and

o Challenges to ensuring long-term stability and sustainability of the site after
decommissioning.

The plan for upgrades to the processing site involves the avoidance of areas known to be the major
source of existing contamination. Management and treatment of the contaminants that seep from
this area will continue until further research defines a strategy that will result in the reduction of
contamination from this area. Longer term strategies for these potentially contaminated materials
in the site’s existing Waste Rock Dump (WRD), ore stockpile area, heap leach pads and TSF may
involve treatment through the processing plant and relocation to a better managed area or in situ
treatment and neutralisation.

The plans for upgrades to this site and activities will be based on current best practice. The current
environmental management practices and associated constructions or structures on site are almost 2
decades old and no longer acceptable. Facilities such as bunds and storage facilities for
hydrocarbons, acid and other hazardous substances will be renovated and upgraded to current
standards where required. The mining plan for the new project no longer involves the heap
leaching of materials, although some vat leaching will remain for the treatment of the oxidised
ores. This will reduce the footprint of the proposed activities and in particular allow for the
isolation of the old areas that are the current source of contamination. A new TSF is planned based
on modern practices, allowing for the use of the existing TSF as part of the Acid Rock Drainage
(ARD) water treatment system, its management and eventually its remediation.

Undertaking activities at Redbank will result in significant improvements to the existing
environmental conditions, especially impacts to the offsite environment and downstream receiving
water courses. Improvements will not only be enforced by the regulatory regime, but will be made
possible due to the fact that the site will be generating an income. The skills and equipment will be
more readily available on site to embark on the improvements and most importantly the Company
will be in a solid position to fulfil its social and environmental commitment to remediating the
inherited legacy.

Ongoing environmental management practices and the decommissioning and rehabilitation plan
are detailed in Chapter 6.4.

3.2 Timeframes and Schedules

Until recently the project area processed previously mined ore to produce a relatively low value
copper cement product (containing approximately 70% copper) which was transported off site and
sold. That material required further processing to generate high purity/high value copper. In late
2008 the project was placed on care and maintenance in order to direct attention to exploration to
delineate new resources of copper oxide and sulphide ores. In addition, works have been
undertaken to improve the environmental performance by reducing discharges from the site.

The exploration that has been carried out during the 2009 dry season has proved fruitful with the
discovery of new mineralisation. A Mine Study was completed during 2009 which established that
mining and processing operations could be viable. The mine study is based on commencing mining
and processing of oxide (near surface) ore from open pits which will require a new form of
processing to produce high value copper in metal form that will be 99.99% pure. That plant will be
built adjacent to the existing processing plant, some of which will be used for processing the
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oxides, the remainder will later be refurbished to process sulphide ores to produce copper
concentrates.

A timetable for project development has been prepared:

o Data gathering (including drilling) during the 2009 dry season.

J Update resources based on 2009 drilling.

) Metallurgical testing and oxide process plant design finalisation in late 2009.

o Completion of an implementation plan by December 2009, giving improved confidence in
the project, to facilitate design of new components for the oxide plant and on site plant
refurbishment to commence immediately once the 2009/2010 wet season ends.

o Obtain environmental approvals by early 2010 and Mining Management Plan by the start of
the dry season 2010.

) Open pit mining to commence early in the 2010 dry season.
) Installation of the oxide processing plant after the start of the 2010 dry season.

o Commencement of production from the oxide processing plant by the second half of the
2010 dry season.

o Refurbishment and commissioning of the sulphide plant is presently scheduled for the
2012/2013 dry season. Pending the success of exploration that plant will then be expanded.

These details are further explained in Table 3.2-1 over the page.

The oxide plant construction will commence as soon as the 2009/2010 wet season is over and road
access can be re-established. The construction period will be 13 weeks onsite having been
preceded by several months of offsite procurement and pre-fabrication which will be trucked to
site. Off site oxide process plant design, procurement and fabrication is scheduled to start in late
2009 to ensure that all equipment is ready to be brought to site as soon as access is available.

Conceptual decommissioning and rehabilitation plans have been developed and are identified in
Chapter 6.4. A detailed mine closure plan will be an evolving process and will identify
progressive rehabilitation and rehabilitation trials starting in 2010.
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Table 3.2-1: Anticipated timetable for the construction, operation, decommissioning and rehabilitation of actions as components of the proposed operation.

Elo === o= EE]E FEEEEEEEEEE ] E EEEE EEEEEEEEEEE]
Care and Maintenance ........

1t 2nd

Exploration Drilling

Update of known resources ..l...
Metallurgical Testing .....

Process Plant Design Finalisation

Completion of Implementation Plan .

Environmental Approvals .
Mining Management Plan

Commence Open Cut Mining

Detailed WRD sites and plans

Install Oxide Processing Plant

Commence Oxide Production

Refurbishment of Sulphide Plant
Ongoing mining of oxides

Ongoing processing of oxides

Ongoing mining of sulphides

?

Ongoing processing of sulphides

Ongoing rehabilitation

Decommissioning

Closure
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3.3 Project Components and Supporting Infrastructure

The proposed mining and associated activities are to take place on granted Mining Leases (see
Figure 3.4-1) The granted mining leases exist within Exploration Retention Lease number 94
(ERL94). Redbank are in the process of applying for the entire ERL94 to be converted to a mining
lease.

The area is subject to a Native Title claim (NTD 6019/00DC00/16 Wollogorang). Redbank is
currently liaising with Traditional Owners (TO) as if this claim will be granted. Native Title
negotiations are underway and consultations have been productive with open discussions and
general agreement between the parties.

3.4 Project Infrastructure
34.1 Site Layout

The site layout will include the following key elements:

o The processing plant will be located at the existing Sandy Flat site with minimal increase in
disturbed area;

) A new Tailing Storage Facility (TSF) will be constructed to the East of the existing
facilities;

o The existing Redbank Pit will be expanded and mined for oxides and then sulphides;

o The new Azurite and Bluff Pits will be mined for oxides and then sulphides;

o The Sandy Flat Pit will be dewatered and mined for sulphide mineralisation starting in the
third year of operation;

) Additional open pits will be mined at other deposits including Roman Nose, Camp Valley
and Punchbowl along with the likelihood of additional minerals deposits that are likely to be
discovered;

o Waste dumps will be located adjacent to each respective open pit;
o The camp will be located in its current position and expanded;

) The airstrip will be upgraded; and

o Haul and other roads will be installed or upgraded as required.

Refer to Figure 3.4-1 for the proposed site layout for the ERL94 project.
3.4.2 Utilities — power, water, fuel

A bore field will be established for raw water supply. Dewatering bores will also be installed
where required.

Electric power will be provided from the current power station for part of the plant. New
electricity generation facilities, based on portable diesel or gas fired units, will be progressively
installed in the plant area under an “across the fence purchase” basis from an electric power supply
contractor.

343 Water Management

Water management will be an important activity. The strategy will be to prevent uncontaminated
(clean) water from entering contaminated and disturbed areas. This clean water will be freely
discharged to the environment through the existing channels. Water within active operating areas
will need to be managed and treated (if necessary) prior to discharge.
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3.4.4 Buildings and Facilities

New offices, workshops and stores will be constructed at the Sandy Flat mine site and will be of an
adequate standard and cyclone proof.

Explosives magazines, fuel storage and acid and reagent storages will be constructed.
3.4.5 Transport

Transport will be by existing roads. Some minor upgrading in the mine area will be carried out at
road crossings and intersections with the public road (Savannah Way). Long term access by sea
transport to the Gulf may be possible and will be examined in future studies.

A minor deviation of a short section of the Savannah Way road will be undertaken to allow for
open pit mining of the Sandy Flat pit. A traffic management system will be installed for heavy
earthmoving vehicles crossing the Savannah Way using the new mine haul road.

3.4.6 Communications

Existing communications will be utilised with minor upgrades.

3.4.7 Temporary Facilities

Temporary facilities will be required for the process plant construction and refurbishment.
3.4.8 Camp and Accommodation

The camp has been and will continue to be upgraded and increased in capacity as required. The
kitchen and general mess area is intended to be upgraded to a standard suitable for it to be used as a
cyclone shelter.
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Figure 3.4-1: Proposed Site Layout of the Redbank Project (ERL94)
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3.5 Open Cut Pits

Intermine Engineering Consultants (Intermine) has completed mine optimisations to determine the
potential mineable resource for the Redbank Project. These consisted of the known Azurite,
Redbank, Bluff and Sandy Flat copper resources for which Joint Ore Resource Committee (JORC)
conforming resources have been estimated. The resources used contained both indicated and
inferred material. Additional deposits will be mined as they are delineated and added to the
resource inventory.

Almost all of the oxide resource will be mined in each pit (at very low strip ratios). The oxide
material obviously lies above the sulphide resource so it will need to be removed anyway.

The tonnages and grades generated by these optimisations have been used in the mining plan to
generate tonnes, grade and average strip ratios for material that has been included in the plan but
not yet discovered.

The existing Sandy Flat open pit was mined in the 1990’s to an approximate depth of 50 m and
presently contains about 600 ML of water from surface run-off and sub-surface recharge. The pit
is approximately90m in diameter. At its closest position it is located about 200m from the
Savannah Way. The pit slopes are stable. This pit will be dewatered during the sulphide mining
stage proposed to start approximately 2 to 3 years from the commencement of the project. The
dewatering effluent will be either be used in the processing plant, treated and used in the
processing plant or treated and released into the environment in accordance with the Waste
Discharge Licence Conditions.

Minor historic shallow mining has been carried out at the Redbank open pit. No other mining has
been carried out on any of the deposits.

3.6 Waste Rock Dumps

Waste Rock Dumps (WRD) will be progressively designed, managed, monitored and rehabilitated
S0 as to reduce their impact on the environment during and following operations. Dumps will be
planned so that erosion and sedimentation issues are minimised until revegetation can occur.
Revegetation trials will commence immediately once the WRD has reached its designed height and
capacity.

A stockpile area has been identified adjacent to each new pit area with an expected size based on
the extraction of known resources from the pit. (See Figure 3.4-1).

Heights will be determined by local topography. Existing and created watersheds will be managed
with low slope berms and gentle slopes of approximately 20 degrees will direct storm water into
constructed sediment management ponds. Erosion and sediment control devices will be installed
where required until a stable and vegetated landform exists.

In dumps that contain only benign waste material (non acid producing) the surface will be shaped
to avoid wind tunnelling, erosion and to promote the absorption of water. Deep ripping will also
occur in these areas.

Topography and local drainages have provided the major limitations to location and design of
WRD’s.

Sub grade material is likely to be potentially acid forming (PAF). Assessment of this along with
the development of a capping and encapsulation design for a sub grade material waste rock dump
to minimise oxidation and generation of acid rock drainage will be required. This will involve the
testing of the ARD potential of all waste material prior to mining and the development and trialing
of a range of potential designs that could meet the long-term closure objectives. The monitoring of
the trials will assist with final designs and more robust closure criteria.
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Design and development of the waste rock dumps will make allowances for the potential
encapsulation of PAF material within not acid forming (NAF) material. A significant amount of
acid consuming waste rock will exist as a result of the oxide mining activities prior to encountering
the PAF material within the sulphidic zone. In addition to the natural neutralising capacity of the
host rocks, sub grade PAF material may be suitable for later processing may be stored and
managed close to the pit within temporary lime lined bunds and similarly material that in
determined to be immediately encapsulated may be placed within a rock dump on a pre-prepared
lime base.

3.7 Haul Roads

Haul roads have been designed to cater for 80 t haul trucks and associated machinery. The location
of the haul roads has been determined so as to avoid steep topography, watercourses, historical
sites and areas of cultural, environmental or biodiversity significance. The traffic management
implications of the haul road crossing the Savannah Way are discussed in Chapter 6.9.

3.8 Processing
3.8.1 Engineering Design Philosophy

The Redbank process plant will consist of both oxide and a sulphide processing circuits located at
the Sandy Flat mine and processing area (Figure 3.8-1).

Figure 3.8-1: Sandy Flat Mine and Processing Area (Aerial Photo, July 2009)
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3.8.2 Processes

The oxide route will include a split acid leach and Solvent Extraction/Electrowinning (SX/EW)
plant with associated services and ancillaries. The plant has been designed to take Run of Mine
(ROM) ore to produce copper cathodes and a neutralised barren tail. The process will include:

o Crushing;

° Classification;

) Agitated acid leaching of crushed fines;

o Vat leaching of coarse crushed product in re-usable vats;
o Solid - liquid separation by settlement and decantation;
o Solvent extraction;

. Electrowinning;

. Product handling;

o Residue neutralisation;

. Tailings disposal;

. Reagents; and

o Services and ancillaries.

The sulphide route will include a flotation concentrator with associated services and ancillaries.
The plant has been designed to take ROM ore to produce copper concentrates and a barren tail.
The process will include:

o Crushing;

o Semi-autogenous grinding (SAG) milling;
. Flotation;

o Concentrate and tailings thickening;

o Concentrate filtration;

) Product handling;

. Reagents; and

o Services and ancillaries.

Figure 3.8-2 is a map of the proposed processing circuits at Redbank Mine
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3.8.3

Process Design

Initial production will be based on proven ore reserves. Further optimisation is required as
additional mineralisation is established. Ongoing work is required to optimise mine and processing
production rates.

Proposed production rates are identified in Table 3.8-1.

Table 3.8-1: Proposed Production Rates

PARAMETER UNITS OXIDE ORE SULPHIDE ORE
Annual Capacity tpa 150 000 300 000 500 000
Average Grade % Cu 1.7 2.0 2.0

%S 2.5 2.5
Total Cu Recovery % 80 92 92
Annual Copper Production | tonnes 2100 5520 9200

3.8.4 Crushing

The existing crushing circuit is adequate for both ore streams and will be refurbished. For oxide
ore, the existing secondary crushing and screening circuit will be used to produce a less than
10 mm product. For sulphide ore, the SAG mill feed will be primary crushed ore. It will be
possible to crush sulphide at a slower rate than maximum if this suits downstream operations.

Crushing parameters are identified in Table 3.8-2.

Table 3.8-2: Crushing Parameters

PARAMETERS UNITS OXIDE SULPHIDE
150,000 tpa 300,00 tpa
Operating Schedule Days/week 7 6
Shifts/day 1 1
Hours/shift 9 12
Crusher Throughput tph 62 100
3.85 Oxide Classification

Oxide Classification parameters are identified in Table 3.8-5. A split at 0.25 mm is assumed to
remove fines from vat leach feed.

Table 3.8-3: Oxide Classification Parameters

PARAMETERS UNITS VALUE
Vat Leach -10+0.25 mm 66.7%
Agitation Leach -0.25 mm 33.3%
Crushing rate tph 62
Feed to Repulper tph 62
Repulper split to oversize tph 21
Repulper split to undersize tph 41
Run time hr/day 9
3.8.6 Oxide Leaching

Agitation Leaching

There is no significant test work basis for the proposed process. From mineralogical indications, a
dilute sulphuric acid medium should be sufficient to dissolve malachite. The leach behaviour of
pseudo-malachite is not known but is assumed to be soluble. The bottle roll behaviour indicates
that a residence time in the order of two hours should be sufficient for agitation leaching at a pulp
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density of around 40% solids by weight. An extraction of 80% is assumed
leaching parameters are identified in Table 3.8-4.

Table 3.8-4: Agitation Leaching Parameters

Vat Leaching

2

. Proposed agitation

PARAMETER UNIT AMOUNT
Grind Size 80% pass (micron) -150
Specific Gravity - 2.5
Pulp Density wt % solids 40
Temperature degree C Ambient
Acid Addition kalt 61.5
Residence Time hour 2
Loss of Mass % wit 5

Three vats are at present on site. The existing vats will be refurbished and tested to ensure they are
impermeable. Criteria have been based on a similar pattern. Vat leaching parameters are identified

in Table 3.8-5.

Table 3.8-5: Vat Leaching Parameters
PARAMETER UNIT AMOUNT

Vat feed rate tpd 185
Vat Capacity t 5000
No Vat refills vats/yr 10
SG (assumed) 25
Loose density t/m® 1.5
Req volume m? 3333
Height of vat m 5.5
Area usable/vat m? 625
Length of walls m 25x 25
Vat fill time days 27
Overall cycle time days 41

3.8.7

Solvent Extraction — ElectroWinning (SX-EW)

An agitated leach study has been performed to determine the most effective metallurgical process.
Further test work will be done to define the exact process.

3.8.8

Autogenous/Semi-autogenous grinding (AG/SAG milling) is envisaged.

Sulphide Grinding

For this study, the

presence of suitable media is assumed to be in the ore. For prolonged sulphide milling, it may be
necessary to add grinding balls to the mill (SAG milling). For design purposes, the parameters

outlined in Table 3.8-6 have been adopted.
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Table 3.8-6: Grinding Parameters

PARAMETER UNIT SULPHIDE
ORE
Feed Size F80, micron 110
Product Size P80, micron 75
Bond Rod Mill WI RWI 16.9
Bond Ball Mill WI BWI 14.3
Abrasion Index 0.165
Specific Energy kWh/t 19.3

R

3.8.9 Sulphide Floatation

A simple bulk sulphide flotation regime has been assumed for ore from all sulphide sources, even
though behaviour has been shown to be different for material from different ore bodies. Proposed
floatation parameters are identified in Table 3.8-7.

Table 3.8-7: Flotation Parameters

PARAMETER UNITS AMOUNT
Head Grade Cu% 2.0
Concentrate Grade Cu% 27.5

S% 30
Recovery % 92
Annual Production
300,000 tpa tpa 20,000
500,000 tpa tpa 33,500

3.9 Process Description
3.9.1 Crushing and Stockpiling

Ore will be trucked from the pits to appropriate areas of the existing ROM pad where it will be
accessed by front end loader. The existing primary crusher (Figure 3.9-1) and crushed ore radial
stacker conveyor will be refurbished for oxide processing and will ultimately be relocated to the
East of the sulphide processing plant for crushing both ore streams. Refurbishment of the crusher is
required, together with safety installations on the conveyors. The existing impact crusher and
associated screen will be bypassed when sulphide crushing occurs; necessitating re-arrangement of
the stacker feed system.

Crushing of oxide and sulphide ores will be undertaken in campaigns. Initially, only oxide ore will
be treated. In oxide mode, jaw crusher product will be conveyed to an existing vibrating screen
operating in closed circuit with an impact crusher. Screen undersize is conveyed to a radial stacker
conveyor. The stacker is moved to a position where it feeds the inlet chute to a drum
scrubber/repulper. The stacker conveyor can also be rotated to feed emergency stockpiles. These
will allow crusher maintenance to be scheduled without interruption to process operations.
Material can be reclaimed from the stockpiles by front-end loader and re-introduced into the
system via a reclaim feed chute to the slewing conveyor. Two emergency stockpiles will be
established; oxide and sulphide.

In sulphide mode, the secondary crushing and screening facility will be bypassed. Primary crushed
ore will feed a small surge bin, thereby minimising feed fluctuations to the downstream milling
circuit.

A dust collector will reduce airborne dust generation around the primary crusher and the belt
feeder. Dust suppression sprays will be mounted at appropriate transfer points.
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Figure 3.9-1: Existing Crushing Plant
3.9.2  Sulphide Grinding and Classification

The sulphide grinding circuit will consist of a single stage AG/SAG mill operating in closed circuit
with hydrocyclones. The mill product will discharge into a slurry hopper and be pumped to
cyclones for classification. The cyclone cluster will comprise six hydrocyclones, three to four
operating and the remainder on standby. Cyclone overflow will gravitate to a trash screen for grit
and wood pulp removal. Underflow will gravitate to the mill feed. Trash screen oversize will fall
to a trash bay to be removed via front-end loader (FEL). Screen undersize will gravitate to the
flotation circuit. A davit hoist will be provided for maintenance of the cyclones while maintenance
lifts around the mill will be done by the mobile site crane.

The mill floor slab will be sloped towards a collection sump at the rear of the mill. A vertical
spindle pump will return spillage to the mill discharge hopper.

Grinding media for use in sustained sulphide milling will be stored in drums on the periphery of
the mill area. Grinding media will be reclaimed from the drums by FEL and charged via the surge
bin.

Redbank Copper — EIS, 2009 EcOz Environmental Services 68





N

3.9.3 Sulphide Floatation Circuit
The existing sulphide flotation plant (Figure 3.9-2) will be refurbished.

Figure 3.9-2: Existing sulphide Flotation Plant

Undersize material from the trash screen will discharge into the rougher conditioning tank. The
agitated tank allows for flotation reagents to be added and to mix with the slurry. Conditioned
slurry will flow to the head of the rougher/scavenger circuit for recovery of copper sulphide
minerals. Flotation will take place in forced aspiration cells to maximise control. The tail from the
rougher will gravitate to the scavenger bank where additional flotation of minerals will take place.
Tailings from the scavenger bank will be thickened and then pumped to the TSF. Process water
will be recycled.

Concentrate from the rougher and scavenger cells, containing copper minerals, will be pumped to a
cleaner circuit for further upgrading. The tail from the cleaner circuit may be recycled back to the
scavenger bank. The concentrate from the cleaner circuit forms the final concentrate and this is
pumped to the concentrate thickener.

Flocculent will be mixed with the slurry before being fed to the thickener. The underflow will be
pumped to an agitated concentrate storage tank. Overflow will flow to the sulphide process water
dam for recycling to the process plant.

Reagent handling practices are detailed in Chapter 6.7.
3.94 Sulphide Product Handling

Thickened concentrate slurry will be pumped from the concentrate storage tank to a belt filter for
dewatering. The filter will discharge a cake, containing around 12% moisture by weight, onto a
product conveyor. Filtrate solution will be pumped back to the concentrate thickener.

Filter cake will be conveyed into a concentrate shed that can hold four months production. The
option of using bulk bags for storage and transport remains to be evaluated. Load out will be into
shipping containers or into covered trucks by FEL.
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3.95 Oxide Leach Circuits

A split leach will be operated to treat oxide ores. After crushing to <10 mm, the ore will be pulped
and screened in a drum scrubber. Oversize will be loaded by FEL into trucks for transport to the
vats, whilst undersize will be pumped to agitated tanks.

Each vat will comprise earth fill walls and a suitably sloped floor lined with a durable plastic liner.
Plastic solution piping will be installed across the base with slotted openings covered by geotextile.
River sand will be laid over the solution pipes to a depth of 500 mm to provide a surface for trucks
and an FEL to work on. During loading and unloading of the vat, an opening will be present in one
wall to allow access. Before leaching, the opening will be sealed with liner and backed by fill. The
main solution pipe will be located in a caisson with the pumps located on the vat wall.

Test work is expected to confirm the leaching schedule with valving arranged to handle Pregnant
Liquor Solution (PLS), Intermediate Liquor Solution (ILS) and Raw Water at various times during
the cycle.

Liquor from the ILS storage pond will be pumped into the vat to flood it. Required make-up acid
will be injected into the ILS during flooding and the flooded vat will stand for 24 hours to allow
permeation of liquor into the solids. The leach liquor will then be circulated for a day before being
drained and pumped to the PLS pond. The vat will then be flooded with raw water and a similar
cycle ensues with the leach liquor pumped to the ILS pond. Finally the leached residue is washed
with raw water. Depending on the water balance, this solution can be neutralised in a similar
manner to ARD and discarded, or re-used.

On completion, the vat wall will be removed to allow excavator and truck access. Washed solids
will be trucked to a leach residue disposal area within the TSF. Any repairs required to the piping
system will be made and the tramming surface restored prior to commencement of reloading.

Drum scrubber fines will be pumped to one of three agitated leach tanks. Each tank will hold one
day’s product from the classification circuit. The leach slurry will be mixed with raffinate from the
SX circuit and concentrated sulphuric acid and leached for two hours. Acid soluble copper will
enter the aqueous phase during leaching.

Separation of liquor from solids will be achieved by stopping the agitator and allowing the solids to
settle. Pregnant Leach Solution will then be drained off to the pregnant leach solution pond. Ina
similar manner to the vat cycle, a sequence of washing and draining will be used to separate the
solids and copper bearing liquor. Finally, lime slurry will be added to the tank to neutralise any
remaining acidity and the residue pumped to the TSF for disposal and reclamation of clean water.

Pregnant leach solution will be clarified through a Pinned Bed Clarifier to remove any solids that
could contribute to crud formation during solvent extraction. The clarified solution will then be
stored in a pregnant leach solution pond, which will provide surge capacity between the acid
leaching and copper recovery portions of the plant.

Reagent handling practices are detailed in Chapter 6.7.
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3.9.6 Copper Recovery by Solvent Extraction

Pregnant leach solution will be pumped from the PLS pond to the extraction mixers and settler of
the solvent extraction plant (Figure 3.9-3). Here the aqueous PLS will be brought into contact with
an immiscible organic phase containing an extractant in a high flash-point diluent such as
kerosene. Copper is selectively adsorbed onto the organic extractant, which transfers copper from
the aqueous phase into the organic phase.

Figure 3.9-3: Solvent Extraction Plant (Source Calder Projects)

The loaded organic phase will then be washed with raw water in a second mixer and settler.
Following this wash step loaded organic will be contacted with a highly acidic aqueous stream of
spent electrolyte from the electrowinning plant. This process will strip the copper from the organic
phase and returns it to the aqueous phase. This solution-rich electrolyte will become the
electrowinning feed.

The barren raffinate, formed when the copper was removed from the PLS, will be returned to the
scrubbing and leach circuits. The organic stream will continue in a closed loop through the solvent
extraction circuit. An interfacial build-up of sticky solids, termed crud, usually occurs and it is
necessary to remove it in the crud circuit.

Reagent handling practices are detailed in Chapter 6.7.
3.9.7 Electrowinning

The rich electrolyte will pass through dual media filters to remove any residual organic phase
before entering the tank house.

In the electrowinning circuit (Figure 3.9-4) a current will be passed from an inert lead anode
through the copper-rich electrolyte such that the copper will be electroplated and deposited onto
stainless steel cathodes. In this step, sulphuric acid will form in the electrolyte. It is passed
through the organic phase of the SX plant to the leach raffinate and hence will be recycled to the
leaching circuit.

The copper cathodes will be harvested on a regular basis by a semi-automated stripping machine.
Harvested cathodes will be cleaned, bundled and stored on sleepers ready for dispatch.
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Figure 3.9-4: Electrowinning Plant (Source Calder Projects)

3.10 Tailings Storage Facility (TSF)

To ensure proper management and remediation of the existing environmental legacy issues it has
been determined that the construction of a new TSF will be necessary. The options for its location
are limited from a geographical perspective and there is little variety in the surrounding geology
and soils to offer alternative locations.

The new TSF has therefore been proposed to lie immediately East of the existing processing plant,
adjacent to the existing TSF, within a partially disturbed area and within the same surface and
groundwater catchment as the existing facilities.

The objective of design is to avoid any potential contamination or other environmental issues so as
to avoid the need for ongoing environmental management.

A regular sampling plan of TSF materials and potential impacts on ground and surface water will
form part of the overall monitoring plan (WMP) and will assist in the development of management
strategies for the TSF and materials both during and following operations. If seepage from the TSF
is determined to be of a quality unsuitable for entry into the environment then strategies that may
include the diversion of these seepage waters into the decommissioned Sandy Flat Pit will be
investigated.

Tailings Types and Production Rates

The Redbank Mine will process copper oxide and sulphide ores to recover marketable copper
metal product. The remaining residues, termed tailings, from the processing plant which will
contain very little residual copper and will be in two main forms; a coarse material made up of a
range of particle sizes up to 10 mm (gravel) and a significantly finer material with maximum
particle size of 300 um in the form of sand.

The two types of tailings materials will be distinguished by the way in which they will be
transported and stored. The coarse tailings will be relatively dry and will be transported by FEL
and truck and can be placed in stable heaps with slopes of 1:3. The finer sandy tailings will be
pumped as slurry and will be stored with their surface at a very low angle that will be effectively
horizontal.
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Test work is currently being carried out to provide greater detail for the processing flow sheets and
processing design. Preliminary estimates for the tailings materials are discussed below.

The types of storage methods will be different for each type of material.

Processing of oxide ores will result in a large proportion of coarser tailings material whilst tailings
from the sulphide ores will be entirely made up of finer sands. The mine production and tailings
production plan is set out on the following page.

A staged approach to TSF construction and operation will be adopted to suit the production rates,
proportions of tailings material types and the availability of construction materials. (Table 3.10-1)

Years1 &2

In Years 1 & 2 production will be only from oxide ore treatment and the estimated split between
coarse and fine tailings is expected to be 70/30%. There may turn out to be a higher proportion of
coarser material. Dry tailings production will be 87,000 m*® per annum and only 38,000 m* per
annum of wet tailings will be produced.

Years3 &4

In Year 3, the first year of sulphide production, waste material from the Sandy Flat open pit will be
available for TSF wall construction. Dry tailings will continue to be 87,000 m® and wet tailings
will significantly increase to be 250,000 m® per annum.

Years 5 Onwards

Dry tailings production will continue at 87,000 m* per annum and wet tailings will be produced at
the rate of 400,000 m® per annum.
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Table 3.10-1: Redbank Tailings Production

24

PROCESSING UNITS YEAR1 | YEAR2 | YEAR3 | YEAR4 | YEAR5 | YEAR6 | YEAR7 | YEARS8 | YEAR9 | YEAR10 | TOTAL
OXIDE ORE Total Tonnes 150000 150000 150000 150000 150000 150000 150000 150000 150000 150000 1500000
OXIDE ORE Vat Leach 70% | Tonnes 105000 105000 105000 105000 105000 105000 105000 105000 105000 105000 1050000
OXIDE ORE Agitated Leach 30% | Tonnes 45000 45000 45000 45000 45000 45000 45000 45000 45000 45000 450000
SULPHIDE ORE Tonnes 300000 300000 500000 500000 500000 500000 500000 500000 3600000
TOTAL Tonnes 150000 150000 450000 450000 650000 650000 650000 650000 650000 650000 5100000
PRODUCTION
SULPHIDE CONCENTRATE Tonnes 20000 20000 30000 30000 30000 30000 30000 30000 220000
TAILINGS
OXIDE Vat Leach Tonnes 105000 105000 105000 105000 105000 105000 105000 105000 105000 105000 1050000
Density (tm°) 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Volume (m°) 87500 87500 87500 87500 87500 87500 87500 87500 87500 87500 875000
Cumulative
Volume (m% 87500 175000 262500 350000 437500 525000 612500 700000 787500 875000
OXIDE Agitated Leach Tonnes 45000 45000 45000 45000 45000 45000 45000 45000 45000 45000 450000
Density (t/m°) 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Volume (m®) 37500 37500 37500 37500 37500 37500 37500 37500 37500 37500 375000
Cumulative
Volume (m%) 37500 75000 112500 150000 187500 225000 262500 300000 337500 375000
SULPHIDE Tonnes 0 0 280000 280000 470000 470000 470000 470000 470000 470000 3380000
Density (tm°) 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
Volume (m°) 0 0 215385 215385 361538 361538 361538 361538 361538 361538 2600000
Cumulative
Volume (m®) 0 0 215385 430769 792308 1153846 1515385 1876923 2238462 2600000
TOTAL Volume (m®) 125000 125000 340385 340385 486538 486538 486538 486538 486538 486538 3850000
Cumulative
Volume (m%) 125000 250000 590385 930769 1417308 1903846 2390385 2876923 3363462 3850000
Note: tailings densities and leach split not yet determined.
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Location of Tailings Storage Facility

Proposed Main TSF

The location of the main TSF has been proposed as immediately to the East of the Sandy Flat
Processing area. This location has been selected for investigation for the following reason:

o Offers a gently sloping large area of up to 50 ha.
) Not impacted by key surface drainage.

) Immediately adjacent to the Sandy Flat processing area making tailings transport (pumping
or truck) and return water distances short.

o Rock from the nearby Sandy Flat open pit waste stripping will be available in Year 3 for
TSF wall construction.

o The ROM pad, North haulage road (from Redbank/Azurite/Bluff etc) and South haulage
road (from Sandy Flat) can all form part of the Western embankment wall of the TSF.

o The area is partially disturbed from previous mining activities.

) The area does not occupy a valley that would require major drainage diversions and it does
not impact on the main escarpments which are likely to be environmentally sensitive due to
endangered fauna.

Existing TSF

A second area for consideration is the existing Sandy Flat TSF that has a surface area of about
4.5 ha. An increase in footprint is not possible due to existing surface drainage and the proximity
of waste dumps. Assuming additional wet tailings to a depth of 1 m could be placed onto the
existing tailings then the available storage capacity would be about 45,000 m®. Dry tailings
stacked onto this location could be placed higher (up to 30 m) and sloped to a 3:1 batter giving
about 300,000 m® storage capacity.

Investigations
Neither area has yet been fully investigated for TSF suitability taking into account slope,
subsurface ground conditions, subsurface drainage and construction methods/materials.

Three initial bore holes were drilled in the area during 2009 to ensure that there is not an ore body
below the proposed mining area, to begin investigations the geotechnical and geochemical qualities
of the base material, and to take baseline groundwater quality samples.

The existing TSF also needs to be sampled and assayed for the possibility of remaining copper that
could be extracted from the leach process, and for other potential contaminants that may be adding
to the sites existing environmental contamination issues.

Other locations may need to be identified and assessed if the proposed TSF area is unsuitable.

Proposed Tailings Disposal Strategy
The proposed tailings disposal strategy is to be staged as follows:

Dry tailings will originate from the Vat Leach at about 87,000 m*® for the life of the project. Wet
tailings will start at 38,000 m® in Years 1 and 2 (from the agitated leach) growing to about
400,000 m® in Year 5 onwards (from the agitated leach and sulphide flotation). The different types
of tailings can be handled and stored in different ways:

) The dry tailings can be trucked and stacked with steep slopes up to 3:1. They can be
progressively reclaimed by placing waste and topsoil to seal and cover. If they have ARD
potential (unlikely as they are from the oxide stream) this sealing will be the same as for
other ARD materials at the site. In the interim, whilst the stacks are being formed, water
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management will be required for rainwater only. This will both run off the stack and
percolate through it. Low bunded walls around the stack will collect runoff that can be

returned to the process water stream. The potential for percolation into the ground beneath
the stack, and possibly into the groundwater, will be investigated.

o Wet tailings will need to be contained in a conventional tailings dam. Tailings properties
and water quality will be examined.

Proposed Strateqy Years1,2 & 3

The existing TSF will either be used for dry tailings stacking or a new area will be created in the
upper (Southern) portion of the proposed new TSF for dry stacking with appropriate water
management. A dry stack site will be needed immediately, or deferred until Year 5 onwards if the
existing TSF can be used. It would be constructed extending east from the processing area as a
finger stack with progressive rehabilitation to seal the stack so as to adequately manage water.

Storage for wet tailings would need to accommodate about 300,000 m® for the first three years.
This could be accommodated in a starter TSF with a footprint of about 6 ha (250 m by 250 m)
assuming a storage height of 5m. It is expected an excavation of 2 m deep in the basin of the
starter TSF will yield enough suitable material (estimated 50% yield) for wall construction.

Years 4 onwards

Extend the wet tailings TSF and progressively extend and rehabilitate the dry tailings stacks.

Site Investigations

Site investigations are currently underway which will provide important data in the following
areas:

Groundwater
o The current groundwater modelling will aid in understanding the behaviour of possible
leakage from the existing TSF and associated waste dumps.

o The modelling, supplemented by information from three deep investigation holes (also
monitoring bores) drilled in the proposed new TSF area will give an understanding of the
groundwater regime beneath the new TSF.

Geotechnical
o General mapping of the TSF area will be done by Redbank’s geologists.

o The investigation holes have been geologically logged and will provide the lithology
immediately beneath the TSF.

o Test pits will be excavated by backhoe in the TSF area. These will be geotechnically
logged.

) Material samples for geotechnical studies will be selected from the upper 2 to 3 metres of
the ground beneath the TSF by test pitting. Deeper samples may need to be core drilled.

Existing TSF
o The available storage volume for either coarse or fine tailings will be calculated.
) The tailings will be sampled to assess moisture content as well as assays for copper and

other compounds to determine the contamination potential of the existing materials and
therefore potential use and or management strategies.
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) Tailings samples will be used to assess tailings size distribution which will be useful for

placement characteristics and also for additional metallurgical information on historic grind
size.

o In-situ density tests will be carried out to assist in estimating the density and settling
properties of tailings.

It is possible that some of the tailings may contain sufficient recoverable copper to be reprocessed,
probably via the oxide plant. This will be assayed by sampling and assaying.

Tailings materials

) Tailings material (oxide ore vat and agitated leach and sulphide ore flotation) properties,
chemistry and tailings water chemistry will all be available from the current metallurgy test
programs.

) ARD potential of vat leach tailings can be quantified by test work.

TSF Detailed Investigations and Design

Once the data is available from these investigations, detailed site investigations will be undertaken
by an experienced TSF design engineer.

DESIGN
The detailed site investigations and designs of all staged TSF at Redbank will be carried out by a
suitably qualified engineer.

The designs will be undertaken to best practice and will be based on the “Guidelines on Tailings
Dam Design, Construction and Operation, October 1999, Australian Committee on Large Dams.
The primary objectives of the designs will be:

. The safe containment of tailings,

. The management of decant and rainfall run off,

o The minimization or control of seepage under the embankment and through the base of the
TSF to the groundwater system,

o A cost effective storage system,
) A planned system for effective closure.

3.11 Site Preparation

Baseline and research activities performed as part of the mine expansion proposal are detailed
throughout this Draft Environmental Impact Statement (EIS) and include:

High resolution Aerial photography and Digital Terrain Mapping (DTM) to 1 m contours;
Surface water catchment mapping — local, sub-local and regional scales;

Surface water quality studies;

Macroinvertebrate sampling;

Environmental Monitoring Bore (EMB) Installation;

Basic Hydrogeological assessment and groundwater quality studies;

Standard Fauna surveys;

Targeted Carpentarian Rock-rat Zyzomys palatalis surveys;

Detailed Vegetation survey and mapping for ERL94;

Archaeological surveys; and
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11. Sacred Sites clearance through an Aboriginal Areas Protection Authority (AAPA)
Certificate.

Construction in the existing Sandy Flat processing area will be carried out in stages over several
years. This will begin with a new oxide processing plant followed by refurbishment of the existing
sulphide processing plant and its subsequent expansion.

o The oxide processing plant (SX-EW) will be built partially within the existing developed
plant area and partially within a new cleared area to the East (total footprint approximately
100 m by 100 m). Most of the new plant will be fabricated off site and erected in a 13 week
program on site.

. The existing crushing plant will be refurbished and a trommel will be positioned nearby. No
new bulk earthworks are required.

) Vat leach ponds (3 to 4) will be built from HDPE lined excavations into the existing ROM
area that is comprised of waste rock from past mining. At least 2 vats already exist and will
be refurbished with the new vats added nearby.

o Leach tanks and solid liquid separation systems will be located within the existing
processing plant area and close to the crusher.

o All construction will be by conventional methods using concrete for foundations. Structures
will be mostly pre-fabricated steel assembled on site. Specific units of proprietary
processing equipment will be installed within the steel structures. All work will be carried
out to relevant Australian Standards and legislation.

. Most of the new plant will be procured and fabricated within Australia, either in Darwin or
in East coast centres. Some plant items will be imported from overseas specialist
manufacturers.

o A new tailings dam will be located to the East of the existing Sandy Flat processing and the
construction strategy will be developed once the geotechnical investigation results have been
supplied. It is expected that waste rock from open pit overburden removal will be utilised for
construction. The tailings dam will be built in stages to match the project’s development.

) Open pit mining will be by conventional open pit methods using drill and blast and hydraulic
excavators loading to haul trucks. Waste rock from the open pits will be placed adjacent to
each respective open pit.

. Temporary haul roads will be formed form local non acid forming materials to transport ore
to the processing plant.

Construction will commence as soon as the 2009/2010 wet season has finished and road access to
the site is available. Pre-strip open pit mining will start immediately followed by ore production.
Mining will then be continuous for the life of the project. The processing plant will be built at the
same time over an estimated 13 week construction period. In later years the existing processing
plant will be refurbished and extended.

The new processing plant areas will be cleared of vegetation and topsoil will be removed and
stored for use in future rehabilitation.

Geotechnical investigations will be carried out where new structures are to be erected to determine
foundation conditions and also to establish rock properties for use as construction materials.

Up to 500 m®of locally sourced gravel has been stockpiled at site and along with new material
sourced from existing gravel pits within the tailings dam area will be used for sheeting hardstand
areas and roads. All general borrow materials will be produced by rip and dig methods. Waste
rock from open pits will be blasted as part of the normal mining process.

Redbank Copper — EIS, 2009 EcOz Environmental Services 78





It is estimated that local gravel for hardstand and roads will amount to about 2,000 Bank Cubic
Metres (BCM). Other borrow materials are likely to come from within the tailings dam and have
not yet been quantified. Aggregates and sand for use in concrete will be sourced from established

commercial suppliers in locations such as Borroloola. These quantities will be relatively low
amounting to about 500 m® over the first 4 years of the project.

3.12 Mine Details
3.12.1  Geology and Resources

The copper mineralisation at Redbank is mainly hosted by a number of volcanic breccia pipes
thought to be derived from a magmatic source at depth. Drilling has shown that the mineralised
pipes extend vertically through the entire 200 m to 300 m thick Gold Creek Volcanics unit and
range in diameter from 30 m to 130 m. The copper grade of the mineralisation varies but typically
exhibits remarkable vertical continuity. Oxide mineralisation typically extends from 35 m to 50 m
below the ground surface with a transition zone trending into sulphide mineralisation.

In 2008 the total resources (Table 3.12-1) were estimated by SRK Consultants as 5,208,000t at a
grade of 1.4% copper containing 75,000 t of copper metal. The oxide resources are mainly in the
Indicated category (89%) whilst the sulphide resources are mainly in the Inferred category (73%).
These are the result of concentrated shallow drilling and will be remedied by the current 2009
delineation drilling program.

Table 3.12-1: Redbank Copper Resources (2008)

TONNES | GRADE | CONTAINED | NUMBER
COPPER OF PIPES
% Cu Tonnes
OXIDE RESOURCES
Indicated 775,000 1.6 12,500
Inferred 137,000 1.2 1,500
Total 912,000 1.5 14,000 4
SULPHIDE
RESOURCES 943,000 1.7 16,500
Indicated | 3,353,000 1.3 44,500
Inferred | 4,296,000 1.4 61,000 5
Total
TOTAL RESOURCES
Indicated + Inferred | 5,208,000 1.4 75,000
Resources have been estimated to 2004 JORC Code standards (Redbank 2008 Annual
Report)

The exploration potential at Redbank is good and is based on expanding known resources and
drilling into geochemically and geophysically identified targets. From exploration to date on
Redbank’s core tenement, ERL94, the most advanced targets lie within the Redbank-Bluff corridor
(refer to Chapter 6.6 for further information on Geology). The 2009 program is designed to
review all available data from first principles. This will quickly and effectively rank targets within
and outside this corridor and to allow the efficient drill targeting of relatively small footprint
sulphide zones to open pit minable depths. The discovery of at least 2 to 3 new pipes is considered
possible.

Open pits will initially be mined to depths of 35 m to 50 m to extract oxide ore. Deeper mining
will subsequently be carried out where sulphide ore continues at depth. Ultimate mining depths
will depend upon ore body geometry and grade along with prevailing metal prices and exchange
rates. The latter two are likely to vary throughout the life of the project and open pit depths will
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vary accordingly. It is likely that maximum open pit depths will be approximately 150 m to 175 m
below surface.

Typical mineralized pipes can be from 50 m to 100 m in diameter and are roughly circular in plan.

Detailed geotechnical investigations are yet to be carried out for mining but indications are that
stable open pit slopes will be possible with overall slope angles of about 45 to 50 degrees, allowing
for haul roads.

SRK Consultants have carried out a preliminary geotechnical assessment for open pit mining of the
oxide mineralization at the Redbank, Azurite and Bluff deposits. The recommended design
parameters for the major pit wall elements are provided in the following table.

Table 3.12-2: Oxide Mineralisation slope Geometry

Slope Geometry
Overall Number Inter Bench
Deposit Slope Zone Depth Stack
Angle (°) (m) of Rampo Angle
Benches | Angle (¥) ©)
Only 1
iii?ﬁzk & 48.0 Upp'er 0-6 1 40 bench
Main 6 —36 3 46 53
Bluff 46.5 Upper 0-15 2 39 47
' Main 15-35 2 43 53

There has been no analysis carried out or geotechnical design of the pit slopes below the oxidised
zone. It has been assumed that there will be some improvement in ground conditions below 40 m
depth in the fresh zone allowing for steeper slopes. Pit depths may be as great as 150 m with
multiple haul road passes, given the relatively small plan area of the pipes.

As a result of the parameters listed in Table 3.12-2, the typical footprint at ground level for the
open pits will vary between 120 m and 450 m diameter and be roughly circular in shape.

Geotechnical parameters will determine the stable open pit excavated geometry but it is likely that
benches will be 10 to 15 vertical meter intervals and berm widths will be 5 m to 8 m. Haul roads
will be located within the pit at approximately 1:7 to 1:12 gradients and be about 12 m to 15m
wide. These parameters are typical of shallow to moderate depth open pits mined in relatively
stable conditions.

The major risks to open pit mining operations will be maintaining stable pit walls and managing
groundwater ingress. Pit wall stability will be managed by an ongoing geotechnical program that
will commence with investigations and design prior to mining and ongoing monitoring throughout
the life of each pit. The expected life of each pit at Redbank will be between 6 months to 2 years,
depending on the quantity of ore within each pit.

Ingress of ground water will need to be controlled to assist mining and also to aid in maintaining
stable slopes. Investigations prior to mining and possible dewatering prior to and/or during mining
may be required and will follow standard procedures widely used in open pit mining.

Once mining has commenced, waste material will be placed as a rock bund outside the open pit
crest to create a low wall. This will remain in place permanently to prevent vehicles from
accidentally entering the open pit. Such bunds are in place at the existing Sandy Flat open pit and
will be replaced as that pit is deepened in the future.
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There have to date been no investigations into the suitability of pit material for digging and road

construction. It is expected that blasting will be required from the surface and that the waste rock
from each pit will provide highly trafficable road conditions.

Open pit mining will require drill and blast techniques to break the rock before it is loaded out
using excavators and trucks. Waste rock will be sent to the waste dump stockpiles, and ore will be
transported to the processing plant for extraction of the copper.

Drilling will be done with conventional track mounted open pit drilling rigs and hole size will be
between 65 and 165 mm in diameter, depending upon blast design. Explosives used will be either
ammonium nitrate fuel oil (ANFO) or emulsion explosives. The former will be used where dry
ground conditions exist and the latter will be use where groundwater is present.

Blasts will be remotely initiated after the immediate blasting area and its surrounds are cleared of
all personnel, who will be removed to a safe distance. Blasting will occur up to 3 to 4 times per
week and will generally be performed at a time when operations can be conveniently suspended,
such as meal breaks or shift changes. Mining operations, including blasting, will only be
conducted in daylight hours. 2 to 3 open pits may be operating at any given time. The maximum
frequency of blasting will be once per day. Safe operating procedures based on industry best
practices will be developed to ensure that all areas affected by blasting are evacuated and re-entry
restricted until blasting has been completed and the site declared safe. Exclusion zones around
blasting will be established to protect persons and key equipment against the possibility of fly rock.
Typically, such zones will extend about 750 m from the blast. As each pit increases in depth the
impact of fly rock from blasting will be reduced.

All blasts will be carefully designed to ensure that the amount of explosive used is carefully
distributed across each detonator delay period to minimise blast vibration. Parts of the processing
plant will be in relatively close proximity to the Sandy Flat open pit and may be sensitive to blast
vibration.

Blasting protocols will be documented, warning signs erected, and guards posted for all blasts.

Copper mineral deposits are confined to geological pipe structures. This allows for grade control
and management of waste material from outside of the pipes, which is not expected to be acid
forming, and sub grade material from within the pipes that has acid producing potential.

Detailed acid producing potential studies will be performed during 2010. Studies into the oxide
mining activities to date have shown that oxidised wastes consist mostly of dolomitic rock, which
are in fact acid consuming.

This material will be used to assist with the ongoing management of the potentially acid forming
sub grade material from the sulphidic zone.

3.12.2  Mineralisation Occurrence and Mineralogy

There are at least 5 ore bodies which are of similar geological setting. Little is known of their
detailed ore characteristics, however most are expected to be of similar character. In vertical (top
down) sequence they are:

o Depleted oxide ore in a weathered host rock within the top 10 mto 15 m.
) Main oxide zone from 15 m to 30 m in weathered host rock.

) Limited supergene transition zone at the base of oxidation.

o Primary sulphide underlying fresh mineralisation.
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Figure 3.12-1: Typical Redbank Copper Breccia Pipe

The breccia pipes in Figure 3.12-1 show a high grade copper core surrounded by a lower grade
outer envelope. Redbank and Azurite deposits are thought to be derived from vein systems rather
than pipes; however, their characteristics are not expected to differ markedly in terms of
metallurgical response. Some metallurgical work was carried out on samples from Bluff and
Punchbowl pipes in October 2007.

A series of ICP analyses on oxide materials has shown silver and molybdenum levels to be
extremely low but phosphorous, manganese and titanium appear to be present in significant
quantities. Little data related to sulphides have been found concerning elements other than copper
and acid soluble copper. A major effort is required to chemically characterise the various ore

types.

The breccia pipes comprise various proportions of microbreccia, dolomite, quartz, chlorite,
celadonite, hematite, potassium feldspar and apatite, with minor barite, rutile and galena.
Significant amounts of carbon are present as pyrobitumen. The particles range from discrete
millimetre-sized masses to finer associates with various silicates and sometimes closely associated
with copper sulphides in microsyenites.

Undesirable gangue constituents present include dolomite, manganese and goethite. The former is
a significant acid consumer, whilst in the oxide zone the latter can be solubilised and are
deleterious in SX/EW operations.

In oxide ores, copper (Cu) is represented by malachite and pseudomalachite. The latter is a
phosphate (P) variation of malachite (60.6% Cu and 11.8% P). Titanium minerals are present in
the heavy minerals separated from an oxide sample from Punchbowl, as were distinct particles of
gold.
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In supergene ores, at Bluff, secondary chalcocite is present as 100 um — 200 um masses in several
microsyenites. One example showed oxidation marginally to malachite. Another example was
associated with digenite, goethite and carbon. Other digenite examples occur with concentrations
of leucoxene fines, and once replacing pyrite. Digenite is rarely discrete, and is more common
locked or present as fines in silicate gangue. There were several examples of fine digenite veining
marcasite preferentially to closely locked pyrites. Covellite was also present.

For sulphide ores, at Punchbowl, chalcopyrite occurs very predominantly as discrete angular
grains. Grainsize depends on location within the system. Discrete or composite pyrite is rare.
Trace quantities of discrete arsenopyrite may also be present. Pyrite is more prevalent at Bluff. If
the carbon can be controlled, clean chalcopyrite concentrate should be produced.

The definition of Redbank’s oxide resources has been based on a visual characterisation of
geological oxidation compared to fresh sulphide mineralisation. A transition zone from oxide to
sulphide has been noted at the base of the oxide zone.

A better characterisation is required for processing copper oxide ores as not all of the oxide
mineralisation is necessarily acid soluble to the levels required for viable commercial copper
extraction.

Samples were analysed for total copper during the 2008 drilling program using standard
procedures. Some samples were also analysed for acid soluble copper using a simple technique of
laboratory acid digestion in a 5% sulphuric acid solution and the result reported as “acid soluble
copper”. This analysis has provided a preliminary indication of potential acid solubility for leach
processing operations.

In June 2009, SRK Consultants was asked to review the 2008 drill and assay data to provide a sub-
grouping of the oxide resource into:

) Acid leachable oxide, and
o Intermediate oxide/ low acid leachable (also containing transitional material).

For these sub-groupings leachable oxide overlies intermediate oxide/low leachable oxide which in
turn overlies the sulphide mineralisation. The transition zone lies at the base of the intermediate
oxide.

Further mineralogical examination and other test work will be required so as to provide an
improved characterisation and understanding of the spatial distribution of these oxide
mineralisation sub-groupings, in particular the role of the transition mineralisation.
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There are four sub-categories of mineralisation that may require different treatment methods to

recover copper:

o Acid leachable oxide mineralisation — able to produce copper by acid leaching, however the
leach recovery will vary. This is most likely the type of material Redbank has treated in the
past to produce a copper cement material. Production of copper cathodes via an acid leach
and SX-EW process is likely to be possible from this material.

o Non acid leachable oxide mineralisation — this material has low leach recovery and may
not be amenable to processing through a conventional flotation plant.

o Transitional mineralisation — this material may contain some high grade direct shipping
ore. lIts distribution within the ore bodies is not yet clear and may be variable. Tonnage is
unknown and is presently included within the intermediate oxide mineralisation category.

o Sulphide mineralisation — this mineralisation forms the bulk of the resources. Sulphide
mineralisation makes up 82% of the resource tonnage and 81% of the contained copper.
Based on anecdotal reports, and limited test work, it is expected that this material will be
readily floated to a good quality copper concentrate. This will be confirmed by test work.

3.13 Further Metallurgical Test Work

More detailed metallurgical investigations and test work will be undertaken on samples of core
collected during the 2009 drilling program. This includes:

) Full head assay;

) Mineralogy;

. Comminution testing;

o Grind optimisation;

o Laboratory scale flotation test work including flotation time, pulp density, pH and reagent
regime optimisation;

) Concentrate and tailings thickening test work;

. Concentrate filtration test work;

o Oxide leaching test work;

o Laboratory and locked cycle SX/EW test work;

) Repeatability testing; and

) Variability testing.

3.14 Mining

Mining will initially involve conventional open pit means. Preliminary optimisations for open pits
using the current resource models and estimates of operating costs have been carried out to provide
the basis for a mining plan. The open pits would extend to about 120 m in depth. Underground
mining has not been considered as part of this study; however, once updated resources estimates
are obtained following the current (2009) dry season drilling program, the open pits will be re-
optimised and the potential for underground mining will be assessed. Mine production will be by
contractor with a small owner’s team providing technical and contract supervision. Mine
production rates from current resources are estimated in Table 3.14-1.
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Table 3.14-1: Mine Production from Current Resources

GRADE | CONTAINED | WASTE STRIP

TONNES % Cu Cu (tonnes) (tonnes) RATIO

Oxide 551,000 1.76 9,700 516,000 0.93:1
Sulphide 1,089,000 1.88 20,540 10,689,000 9.8:1

3.15 Exploration and Future Development

In relation to the current development proposal, the company has open-pittable resources at Bluff,
Sandy Flat, Redbank and Azurite. Beyond this Redbank has now confirmed copper mineralisation
at Quartzite, Roman Nose, Camp Valley, Punchbowl and San Manuel prospects within ERL94
during the course of its 2009 exploration program.

The 2009 exploration programme was designed to focus on delivering an increase in sulphide
resources that could be mined by open pit methods. This meant the targeting of potential
mineralisation at depths up to 150m below the ground surface.

The company embarked upon a period of geological review and compilation of available datasets
and field mapping in April 2009. This was followed by Geophysical ground surveys in May and
June of that year, including a full coverage of the lease by gravity survey on a minimum 200 m x
200 m basis, with infill to 100 m x 200 m a detailed TEM ground survey of the Redbank to Bluff
area, and a partial close spaced ground magnetic and radiometrics survey on the same area.
Results from these surveys allowed Redbank to focus on and rank various advanced targets, with
known deposits typically returning gravity lows coupled with TEM highs, and typically being on
the flank of or adjacent to defined magnetic high units.

Drilling commenced in July 2009 and 1000 m of PQ diamond core was drilled at Bluff and Sandy
Flat for geotechnical, metallurgical and resource evaluation requirements. Approximately 8000 m
of RC drilling including around 2000 m of environmental monitoring bore drilling and sterilisation
drilling was also conducted.

Significant high grade (>4% Cu) intercepts were found while drilling at Bluff, Sandy Flat and into
the previously poorly-defined primary zone at Punchbowl and successful drilling delivered
intercepts at depth at Quartzite, Roman Nose and Camp Valley, and intersected shallow low grade
copper mineralisation at San Manuel. Redbank will complete the current drill programme in
October 2009, and intend to announce a new JORC compliant resource for the project by the end
of November 2009.

Of the prospects confined to the current ERL, the possibilities for future development are seen as
follows:

o Sandy Flat — possible underground expansion from 150 m depth onwards;
o Bluff — underground expansion from 150 m depth onwards;

o Redbank — possible pit depth extension;

o Azurite — possible pit depth extension;

o Roman Nose - possible pit development to 150 m with a potential for underground
expansion below;

. Punchbowl — possible pit development to 150 m with a potential for underground expansion
below;

o Camp Valley — possible pit development to 100 m with a potential for underground
expansion below;
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) Quartzite — possible underground development from 150 m and deeper; and
o San Manuel — possible shallow open pit to 30 m depth.

Other advanced oxide targets exist within the ERL, along with defined soil anomalies to be
targeted with further work in the 2010 exploration program. The most advanced of these are at the
Prince and Charlie deposits, where open pits to a nominal depth of 50m could be developed on any
oxide resources defined from drilling in the 2010 program.

It should be pointed out that any future development of these areas would not occur prior to 2011,
with the exception of possible cutbacks on the Redbank and Azurite planned open pits, which
could commence in late 2010.

The potential exists for a large lower grade volume of disseminated copper mineralisation at depths
greater than 200 m, centred on the Camp Valley/Roman Nose area and at depth along the San
Manuel-Bluff trend. The discovery of a volume would likely take several years to fund and fully
define, and possibly longer to develop.

In relation to the potential for additional mining developments in the area outside of the current
focus of activity on ERL94 (refer to Figure 3.15-1), it should be noted that Redbank is actively
exploring granted tenements and awaiting grant on several applications for which it is the sole
applicant. The total area of these tenements is in excess of 3,700 km®. However, most of the
tenements are in their first year of grant, and exploration activities are largely limited to desktop
investigations at this stage. Field reconnaissance will begin in earnest in 2010 with soil and gravity
surveys being undertaken, along with possible infill of aeromagnetic surveys. Initial drilling of
preliminary targets may commence late in the 2010 field season.
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Figure 3.15-1: Redbank Tenement Holdings

Impacts of the exploration activities in and outside the ERL are limited to site and drill access and
track construction. Tracks will be constructed with the station owner’s machinery under his
direction (where practicable), and rehabilitated as required at the cessation of exploration in that
area.

Ground fieldwork will involve using quad bikes on available access tracks, and then either by foot
or quad bike where conditions permit. Redbank intends to conduct helicopter supported gravity
surveys on areas of interest during 2010/2011. These will be followed up with ground geophysical
surveys, soil geochemistry and mapping ahead of drill target generation. Diamond drilling will use
portable aboveground tanks for water circulation, alleviating the requirement for in ground sumps
to be excavated. Reverse Circulation bags will be removed from the drill site by the end of the field
season.

Mitigation measures to prevent environmental issues resulting from exploration are detailed in the
Mining Management Plan.

Redbank Copper — EIS, 2009 EcOz Environmental Services 87










2

4 ALTERNATIVES

4.1 Introduction

Redbank Mine has operated in some form or another for almost 90 years. Therefore the general
location of the mine site is based on previous activities as well as the locations of the deposits.

Redbank Copper Ltd has accepted the responsibility of the environmental legacy of previous
mining activities associated with the Sandy Flat pit on the Redbank Mine site. This environmental
legacy is causing significant off site issues and the Company have begun addressing these issues
whilst developing the best development option for the mine.

When the site was abandoned in 1996, the remediation strategy was based on the prospect of future
mining of the site, merely resulting in the installation of stormwater containment devices to contain
the potential contamination sources on site. This strategy assisted in the proliferation of the
contamination issues on and off site. Very small scale activities on site since have resulted in a
minor clean up of ore stockpiles but few other productive activities to address the contamination
issues.

The nature of the site, the known deposits, and in particular the environmental legacy issues
associated with the site, has thus-far discouraged development interests from potential mining
companies. Redbank Copper are of the required type and size to find future development of the
site attractive, however their type and size also limits their ability to completely repair the
environmental legacy prior to the project returning an income. As a result of this constraint, the
risk treatment and management options proposed in this EIS have been developed with the aim of
gradual improvement over time. The legacy environmental issues have been impacting the offsite
environment for over a decade, and it could be assumed that Redbank’s current and subsequent
environmental management will lower the level of environmental risk from the current levels.

4.2 No Development Option

The nature of the site, the known deposits, and in particular, the legacy environmental issues
associated with the site, has thus-far discouraged development interests from mining companies.
Redbank Copper is of the required type and size to find future development of the site attractive,
however the type and size of this company also limits its ability to invest in significant
environmental repair prior to the project returning an income. As a result of this constraint, the
risk treatment and management strategies proposed in this Draft Environmental Impact Statement
(EIS) have been developed as a starting point only. Redbank aims to improve and refine these
management strategies progressively through investigation, monitoring, and research. Legacy
environmental issues have been impacting the project area environment and downstream
waterways for over a decade, and it could be assumed that Redbank’s involvement and subsequent
environmental management will reduce the level of environmental risk and impact.

If Redbank do not proceed with this proposal, the NT Government will re-inherit the site along
with its environmental legacy. This situation is unacceptable as the remediation of the
environmental legacy will require significant input of taxpayer funds due to the inadequate
rehabilitation bond remaining from the original developers of the Sandy Flat pit. This has not been
regarded as an option by Redbank Copper as they have invested heavily in the site and made
significant enough discoveries to fund further exploration and remediation works.

Major stakeholders in the region, especially the Traditional Owners have declared that they will no
longer accept the inactivity associated with the impacts on downstream environments and will
compel the Government to act. As stated above finding another suitable company to take on the
site and make the investment required to bring the site into environmental compliance is unlikely
to happen within a timeframe suitable to stakeholders.
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The potential for the no development option to be reconsidered remains but would be based on
unlikely events such as another severe global economic crisis or failure to gain approvals.

4.3 Alternative Locations for Supporting Infrastructure

Supporting infrastructure such as the accommodation camp and the airstrip are requiring upgrades
and expansions. These upgrades and expansions will take place on and immediately adjacent to
the existing facilities. Environmental and archaeological investigations and recommendations and
the previous but still valid AAPA certificate assisted in the locating of expansions.

43.1 Processing Plant

Areas within and surrounding the existing disturbed site are planned to be utilised for all relevant
supporting infrastructure associated with the mineral processing plant. Some minor disturbances
of uncleared land will take place as the site is redesigned for economic and environmental
efficiency. A new processing circuit for the agitated leach tank processing of oxides will also be
installed on the site, replacing the originally proposed heap leach plans.

4.4 Alternative Sources of Raw Materials for the Project

Raw materials can be separated into those supplied on site — i.e. ore, water and earthen materials
for construction and processing, and those purchased and brought to site.

Earthen and gravel material will be utilised to construct and maintain the site, roads and airstrip.
They will be accessed from benign waste material from the mining activities where suitable or
otherwise from approved gravel pits on site if specific material is required. Environmental and
cultural clearances will be sought before any new ground disturbing activities take place.

Water requirements for the site are detailed in chapter 6.3 and there are few if any viable options
beyond the existing plans. Redbank propose to continue to access water for their camp from the
bore that is currently utilised. Another currently unutilised bore exists within the camp area and
can be utilised if problems developed with the current bore.

Water for processing will be accessed from the existing contaminated water body in the Sandy Flat
pit, from process and dewatering bores, from captured surface water and from waters reclaimed
from the tailings. Reclaimed or contaminated water will always be the preferred source of water
except in situations where clean water is required.

The proposed start of oxide processing during 2010 will preferentially source the acidic waters
from the Sandy Flat pit and dramatically assist in reducing its impact on the environment.

Redbank Copper have a local and NT sourcing policy and have put this policy in place during site
investigations and camp and site maintenance during 2009.

2009 has also seen considerable action taken towards the research into and remediation of the
environmental legacy issues. The major expenditure to date has been the purchase of many
hundreds of tonnes of limestone and hydrated lime to treat the Sandy Flat pit water so as to reduce
its level prior to this coming wet season to help alleviate the environmental issues downstream.
Unfortunately Mataranka Lime have no spare supply capacity and these products had to be sourced
from Qld.

Fuel and acid will be the major products required during mining and processing and fuel purchase
and supply arrangements have been made with a Darwin Company. Acid supply negotiations are
ongoing but it appears that the NT based suppliers are already at full capacity.

Fresh goods and supplies for the camp will be offered on a competitive basis to the supplier who
can provide the most efficient and effective service.
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4.5 Alternative Transport Corridors

Transport corridors, alternative options and issues are thoroughly detailed in Chapter 6.9, and in
the Traffic Management Plan (Appendix F) and will not be repeated here.

4.6 Alternative Extraction and Processing Technologies

During 2009 Redbank Copper developed a Mine Study document (available on the Redbank
Copper website) which details the preferred option for progressing this project. The study detailed
investigations into the existing facilities on site, their processing ability and capacity.

There will be 2 streams of ore produced by the mining at Redbank, being oxide and sulphide based
mineralisation. Each of these streams will require a separate process plant. Due to over 80% of
the total known resources being sulphides, it has been determined that a small capacity oxide
processing plant will be constructed on site and the existing plant expanded and refurbished to treat
the sulphidic ores. This option also assists the economic viability of the project as the initial
capital outlay is significantly lower. Due to the high level of expenditure on maintaining existing
facilities, cleaning up the site and beginning the remediation of existing environmental issues, the
installation of an oxide processing plant will also allow for mining to begin and resultant cash flow
as early as 2010. The fact that oxide ore lays above the sulphide ore within each deposit, except
Sandy Flat which has already been mined for oxides and is currently full of contaminated water,
influenced this decision.

Geologists, Mining and Geotechnical Engineers have also investigated the site deposits and
geology and determined standard drill and blast open cut mining to a depth of 150 metres will be
the most suitable mining option. At this stage the nature of the geology and mineralisation appear
to favour underground mining rather than larger open cut pits if deeper ore is to be accessed. Very
narrow deposits such as Punchbowl, which is not being sought to be mined as part of this approvals
process may be more suited to only underground mining due to the high levels of waste compared
to ore that an open cut would produce.

Redbank Copper and its staff are innovative in thought, planning and design whilst remaining
conservative with technology and activities with which they have a significant track record of
success.

4.7 Alternative Environmental Management Techniques

Considerable investigations into the management of the contaminated waters in the Sandy Flat pit
have taken place and research into the problem, the impact and the causes continues. The current
activities involve treating the waters with lime and placing the lime rich solution onto the existing
tailings storage facility (TSF) for settlement, testing and release. Several options for the treatment
were investigated including the use of caustic soda as a neutralising agent. Lime use will provide
the added potential benefit of assisting with sealing any leaks in the TSF as well as simply placing
a neutralising agent into one of the sources of contamination.

The evolving mine decommissioning and closure plan will research and possibly trial several
different waste storage techniques, surface stabilisation and erosion prevention strategies,
revegetation methods and other issues that will benefit final closure and relinquishment.

If sterilization of a pit is possible, there will be an opportunity to place sub grade PAF material in
the base of a pit where it will be submerged under metres of water to stop oxidation reactions. This
may be a superior outcome compared with construction of an engineered soil cover that may fail in
the future (DITR, 2006). The short-term, higher cost management may be more cost-effective in
the long term and help facilitate relinquishment.
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Environmental management techniques are addressed in detail in Chapter 6 and their
implementation is documented in the Draft EMP provided in Appendix 1.

4.8 Alternative Decommissioning Options

Conceptual plans for the decommissioning of the site are detailed in Chapter 6.4 Decommissioning
and Rehabilitation. Redbank is located in a highly prospective region and there may be
opportunities to utilize the facilities or move the plant to a site nearby. All such alternatives will be
explored throughout the life of the project.

Redbank Copper — EIS, 2009 EcOz Environmental Services 91










2

5 PRELIMINARY RISK ASSESSMENT

5.1 Risk Assessment Scope

This risk assessment chapter aims to identify the potential risks associated with the proposed
Redbank upgrades to the previously disturbed site known as Exploration Retention Licence (ERL)
94, on Wollogorang Station, Northern Territory (N.T.). The existing risks as a result of the legacy
issues are also assessed. The study relied on project information provided by the proponent as well
as expert advice from sub-consultants to the project. This risk assessment was based on the
proposed expansion works at the time of writing (Redbank Mine Study Report), and any future
variations of a substantive nature may influence the findings of this risk assessment, and thus may
require revision of this document.

The study is primarily an environmental risk assessment; however, it does also address risks and
hazards to humans and facilities. The terms of reference are as defined in the guidelines to the
Environmental Impact Statement (EIS) (refer to Appendix A)

The risk assessment to date has generally been qualitative. Redbank understand the need, and are
committed to increasing the level of research and information gathering concurrently with
progression of the project in order to provide relevant data for eventual semi-quantitative analysis.

The nature of the site, the known deposits, and in particular the legacy environmental issues
associated with the site, has thus-far discouraged development interests from potential mining
companies. Redbank Copper are of the required type and size to find future development of the
site attractive, however their type and size also limits their ability to invest in significant
environmental repair prior to the project returning an income. As a result of this constraint, the
risk treatment and management options proposed in this initial risk assessment have been
developed with the aim of gradual improvement over time. The legacy environmental issues have
been impacting the offsite environment for over a decade, and it could be assumed that Redbank’s
involvement and subsequent environmental management will lower the level of environmental risk
from current.

The company has plans in place (refer to the Water Management Plan (WMP) Appendix B, Waste
Discharge Licence (WDL) Monitoring Plan Appendix C, and Environmental Management Plan
(EMP) Appendix 1) that will not only minimize the environmental impacts from proposed
expansions, but improve the current environmental conditions that are the result of legacy issues.
It must be understood that improvements in the ecological condition of the most severely impacted
off site environment will be gradual. The long term aim is to thoroughly investigate and
understand the legacy issues so as to be able to undertake actions that will prevent the ongoing
impacts from both the legacy issues and the proposed activities.

Legacy environmental issues have to date provided a solid knowledge base for planning and
development of the proposed activities as they dramatically indicate the impacts of poorly
developed and managed sites.

There is a level of residual risk associated with this development, yet the Department of Regional
Development, Primary Industries, Fisheries and Resources (DRDPIFR), Wollogorang Station, and
the Indigenous stakeholders are generally supportive of Redbank Copper developing this project on
the basis that the environmental legacy issues are repaired. The practicality of this is that it
improvements must occur incrementally during the life of the project and that new developments
will not repeat the mistakes of the past. The current environmental situation is unacceptable but
attempts to repair the situation will require the support of a profitable and operating mine.
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5.2 Risk Assessment Objectives

Solid environmental risk assessment provides a project management team with an analysis of
issues, prioritization of issues, and the ability to make informed decisions. (AS/NZS 4360:2004)

Continual awareness of risk management “enhances and encourages the identification of greater
opportunities for continuous improvement through innovation” (AS/NZS 4360:2004). Specific
benefits of risk assessment to this project include;

1. comprehensive understanding of potential impacts upon the environment
fewer surprises;
the ability to take advantage of opportunities based on project confidence;

improved decision making, planning, performance and effectiveness, via improved
information;

M w N

improved efficiency;

improved stakeholder relationships and general reputation;
improved due diligence, accountability and governance and
the potential improved wellbeing of employees and the public.

o N o O

The success of risk management and or treatment of risks will be measured and identified through
the Mining Management Plan (MMP) process so as to ensure that risk management remains a solid
and valuable tool for the project managers and regulators.

5.2.1 Risk Assessment Methods

The methods used for this Environmental Risk Assessment follow those described in the
Australian Standard AS/NZS 4360: 2004 Risk Management. Evaluation of potential impacts has
been guided by the US Environmental Protection Agency guidelines for ecological risk assessment
(e.g. US EPA 1998) and background information detailed in this draft EIS.

Environmental risk assessment and management provides a formal set of processes that help when
making decisions affecting the environment, project design, and project development. Risk
assessment also assists decision-makers to deal with uncertainty. The risk assessment process is
designed to minimise uncertainty associated with potential and actual risks and hazards.

This Risk Assessment aims to assess the risks and identify management practices to mitigate

potential impacts resulting from the project. The objectives for the risk assessment were

specifically:

o To identify the hazards and resultant risks to the environment from the project as a whole,
and threats from environmental aspects to the project;

o To rank and prioritise risks through a risk assessment process; and

o To evaluate the risks and identify management measures to mitigate the risks.

This involves the value judgment determination of key assumptions based on existing knowledge
as well as determining a level of tolerable risk. The determined tolerable risk levels varied
according to whether the risk was based on legacy issues, or whether the risk was based on newly
proposed activities (which should prove to involve a low level of risk). The tolerable risk approach
utilizes the As Low As Reasonably Practicable (ALARP) concept and helps identify and rank risks
and potential risks according to the ability of the project to manage the risk. This method identifies
risks that are either —

Intolerable - risk cannot be justified or managed,

Tolerable - risk can be managed, or
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Acceptable - risk is minimal and requires little if any intervention or management.

Aspects and activities are evaluated against AS4360 by allocating a qualitative measure of likely
consequence (Table 5.2-1) and likelihood (Table 5.2-2). From these a risk ranking has been
developed for each aspect. Risks with rankings in the extreme and high categories are considered
to be significant and will be addressed in particular, and those in the low and moderate categories
addressed by accepted practices for each of the activities.

Table 5.2-1: Criteria and consequence of the activity occurring

Consequence

No measurable impact on the environment.
1 Insignificant | No injuries.

Low-nil financial loss.

Minor, temporary environmental impact.
No publicity likely and no stakeholder concerns.

2 Minor L .
© First aid treatment required.
Medium-low financial loss.
Substantial temporary or permanent minor, localised environmental
damage.
3 Moderate Stakeholder enquires (this may include government, unions or public).

Medical attention required.
High-medium financial loss.

Substantial or permanent environmental damage.
Prosecution possible.

4 Major Loss of company credibility and high stakeholder interest.
Permanent injuries.

High financial loss.

Widespread severe and permanent Environmental damage.
Major stakeholder and media interest.

5 Catastrophic | Prosecution likely.

Permanent injury or death.

Extreme financial loss.
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Table 5.2-2: Qualitative measures of likelihood

A Rare: Practically impossible, will only occur in exceptional circumstances.
Has never occurred in the industry.

B Unlikely: _Could occur a_lt some time but highly unlikely. Has occurred in the
industry previously.

c | Moderate: Mlght occur at some time. Has occurred in associated companies
previously.

D Likely: Known to occur or will probably occur in most circumstances. Has
occurred several times/year in associated companies.

E Almost | Common or repeating occurrence. Is expected to occur several times/year
Certain: | in any associated business.

The likelihood of an event occurring provides a measure of the known or anticipated frequency of
occurrences. Combining likelihood with consequence provides guidance on risk levels of each
aspect and enables ranking of priorities. The risk levels used in this risk assessment are given
below in Table 5.2-3.

Table 5.2-3: Risk rankings used by combining consequence with likelihood levels for each
aspect identified.

Where;

Red = extreme risk intolerable

Purple = high risk intolerable or tolerable
Yellow = medium risk tolerable or acceptable
Green = low risk acceptable

5.2.2 Assessment of risks

A risk assessment, as presented below, was conducted using the above criteria for likelihood and
consequence. The majority of risks identified through this assessment process closely align with
the primary environmental issues associated with the proposal determined by the proponent and
identified in Chapter 2.
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The primary identified risks are:
o Existing legacy environmental issues.
) Acid Rock Drainage (ARD) from the new pits, waste rock material and tailings.

) Seepage from the Tailings Storage Facility (TSF), and remaining impact of the TSF after
closure.

o Hazardous materials and waste produced and stored on site.
o Uncontrolled discharge of contaminated water to off site.

o Impacts upon endangered species.

) Impacts upon heritage sites.

o Remaining impact of the mine after closure.

Additional secondary risks have been identified in this assessment, including risks to humans and
facilities, such as impacts on humans as a result of vehicle accidents and contact with hazardous
and/or flammable substances.

All of the risks identified and evaluated in the Risk Assessment presented below were determined
to range between low and high (but not intolerable) risk. The likelihood of each risk was
determined with consideration of Redbank’s proposed mitigation strategies, management actions,
controls and procedures including but not limited to:

o The environmental legacies will be addressed through dewatering Sandy Flat Pit, managing
existing waste rock dumps and old ore stockpiles, and isolating the existing tailings storage
facility;

) Any water discharge to off site will be first treated and monitored to ensure it meets the
requirements of the WDL,;

. The site will be manned 24 hours, 7 days a week;
o Regular site inspections will occur;
) There will be a no smoking and no alcohol policy across the entire work site;

) Emergency response procedures will be developed to deal with spills any chemical kept on
site, and accommodating various volumes of spill;

o Personnel training, awareness and regular tool box meetings;
) Awareness, encapsulation and monitoring of Potentially Acid Forming (PAF) wastes;
o Regular monitoring of surface and ground water quality;

) Monitoring of erosion and sedimentation during operations and during decommissioning and
closure;

. Heritage values and sacred sites awareness;

o Physical protection measures installed to prevent impacts to important wildlife habitat,
heritage and indigenous sacred sites;

o All tanks and bunds will be designed and constructed according to the relevant Australian
Standards and regulations;

) All infrastructure will be designed and constructed according to wind loading and
earthquake loading requirements;

o A fire suppression system will be installed throughout the site;

o There will be little to no requirement for personnel to come into contact with chemicals
being used in the process as the system will be fully automated;
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) All relevant personnel will be trained in the storage, transport and handling requirements of
all chemicals on-site;

The level of involvement various stakeholders had in this risk assessment process is detailed in
Chapter 8.

Redbank has an approved N.T. Worksafe Risk Management Plan that focuses on personnel and
people safety and hazards issues. It contains emergency plans and response procedures which will
also be included in the final EMP.

Remaining, and newly identified uncertainties about certain aspects of risk will be thoroughly
researched and detailed throughout the ongoing reporting and approvals process. For example, a
groundwater management plan is currently being developed which proposes the installation of
environmental monitoring bores. Installing these bores will provide:

o Logs to augment current geological data on the area;

) Information on groundwater levels to guide future extraction rates and groundwater flow
modelling; and of course

. Enable regular monitoring of groundwater quality in key locations for timely identification
of potential contaminants.

Redbank have adopted a continual improvement approach to risk, and will report back on the latest
developments in research and monitoring for high ranked risk through the annual MMP, WMP and
the WDL.

This risk assessment has prioritised the areas of risk and their level of importance and has guided
the development of this EIS and the ongoing EMP’s.

Three environmental legacy issue risks were identified in the high-risk category, with another
seven (four related to transport) acknowledged as posing medium-risk to the environment, humans
and or facilities. These are discussed below.

Surface water (high), Ground water (high)

The offsite surface waters of the immediate region are currently impacted by highly acidic and
heavy metal laden waters originating from previous mining operations at Sandy Flat. These issues
are causing substantial temporary localised environmental damage and are of concern to
stakeholders. Contaminated groundwater also expresses into the surface waters of the region.

This is the highest environmental priority for Redbank Copper and as a result, significant effort and

resources are being invested into the:

1.  WMP, which details mitigation measures to prevent contaminated flows into the
environment.

2. Site management and mining plan to prevent stormwater entering the pit and becoming
contaminated.

3. Research into Acid Rock Drainage (ARD) treatment and refining WDL requirements.

Treatment and research into ARD, surface and groundwater issues is ongoing and the results of the
2009 / 2010 wet season water quality monitoring will be a major consideration when reviewing
the management plans in the following years.

The fact that water issues are current (therefore likelihood is ‘certain’) has resulted in their
classification as high risk.
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Transport (medium)

The transport risks identified relate to:

. Aircraft travel for personnel,

o The transport of hazardous and dangerous goods;

o General traffic accidents either on or off site; and

) Traffic issues associated with the Haul Road crossing a public road — The Savannah Way.

Aircraft and general road traffic will be regulated by the licensing regulations associated with their
industry and specific incidents will be covered in Redbank’s Emergency Plans and Response
Procedures.

The transport of hazardous and dangerous goods will also be required to comply with specific
regulations, legislation and standards and site specific potential incidents will be detailed in
Redbank’s Emergency Plans and Response Procedures.

Where the Haul Road crosses the Savannah Way, site specific signage and traffic control devices
will be required. Advice on this matter has been sought from the N.T. DPI Roads Division.

The potential impact of a traffic accident has resulted in their classification as medium risk.

Generation of ARD in Waste Dumps (medium)

The combined nature of the copper bearing intrusions and their host rock at Redbank is reportedly
unlikely to result in significant ARD issues from waste rock. Substantive testing on this has not
yet been conducted, although it is confirmed that the host rock has a high dolomite content (and
acid reducing potential). Research and monitoring into the potential impacts of Potential Acid
Forming (PAF) material at Redbank has begun and will be ongoing throughout the life of the
project. Detailed testing of each area proposed for mining will take place prior to development.
Management actions aimed at encapsulating the PAF materials will then be developed to
accommodate the site specific issues. The need to manage PAF materials spans timeframes
beyond that of the proposed mining activities, therefore the risk has been identified as medium.

Post Mining Landform — Rehabilitation and Closure (medium)

Poorly designed mine decommissioning and rehabilitation activities can result in erosion and
sedimentation, and can potentially uncover encapsulated PAF material. Initial waste rock dump
designs are underway and they will be reviewed and revised according to ongoing monitoring of
the success of progressive rehabilitation. Redbank are committed to ensuring waste rock dumps
are rehabilitated to a stable state, and perform according to design.

Erosion issues have the potential to uncover PAF materials over timeframes beyond that of the
mining activities, therefore the risk has been identified as medium.
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Bushfire (medium)

Bushfire can impact people, the environment, and mine infrastructure. Fire breaks have been
installed where appropriate and will be installed and maintained at all future development sites.
Activities at Redbank will be monitored to reduce the risk of starting wildfires. Bushfire
management plans will be upgraded and will involve consultation with the pastoral lease holder
and the traditional land managers. There will be a ‘no open fire’ policy and a ‘no smoking’ policy
on the Redbank mine site.

Bushfire in the Tropical Savannahs (the region in which Redbank mine is situated) is relatively
common, resulting in wildfire risk being determined as medium.
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Risk Assessment
. Severity of Impact
Issues Aspect Impact AES Mitigation Me;);ures apnd Controls
Consequence | Likelihood Risk
Score
Environmental Legacy Issues
Substantial temporary localised environmental damage.
Acidic water entering | Detrimental impacts *  Stakeholder enquires. S )
Existing site the environment on the downstream . e  Water management plan_ and m|t|gat|_on measures in
issues — surface | Heavy metal laden water quality and 3 D _ plage to prevent contaminated flows into the
water water entering the ecology (high) environment.
environment Environmental risk e  Site management and mining plan to prevent
stormwater entering the pit and becoming
contaminated.
Substantial temporary localised environmental damage.
Detrimental impacts e  Stakeholder enquires.
Existing site on the downstream e Water management plan_ and mitigati_on measures in
iSSUES — Existing sources of water quality and plage to prevent contaminated flows into the
contamination | ARD ecology 3 B environment.
sources Environmental risk e Site management and mining plan to prevent stormwater
Ongoing concern entering the pit and becoming contaminated.
e Process and manage existing sources of ARD, ongoing
management.
Acidic water entering Substantial temporary localised environmental damage.
the groundwater Detrimental  impacts e  Stakeholder enquires.
Existing  site | Heavy metal laden | On the downstrea_lm 17 e Water management plan and mitigation measures in
issues — | water entering the | surface water quality 3 D ) place to prevent contaminated water entering the
Groundwater groundwater and ecology (high) environment through seepage or palaesochannel.
Contaminated Environmental risk e Site management and mining plan to prevent stormwater
groundwater entering the pit and becoming contaminated.
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Severity of Impact

Issues Aspect Impact Risk L
P P Mitigation Measures and Controls
- Risk
Consequence | Likelihood 1S
Score
impacting surface ¢ Significant ongoing research into groundwater flows.
water.
Construction and operation of plant, equipment and consumables
Potential  injury or Potentially causing death to those involved.
) . death  of  persons .
Transport Traffic accident on involved 3 c e Traffic management procedures and rules developed
P mine site . ' for site specific conditions.
Risk to Humans and/or o o
facilities e  Personnel training and awareness to avoid situation.
Potential localised soil Tanks will be constructed according to current best
contamination. practice and standards.
Bulk storage of Eail ; . Environmental risk e Tanks will be bunded according to AS1940: 1993.
ailure of tanks or i . . .
Hydrocarbons, associated E;f;nt'al healTaZ;ré(: 3 B e  Storage facilities and equipment to be inspected daily.
Acid _ and infrastructure. assocyiated with e All personnel will be trained in the appropriate handling
Chemicals spillage of the various chemicals to be stored on site.
Risk to Humans and/or o Emergency spill response procedures will be developed
facilities for all substances.
Impact on groundwater and downstream environment.
Potentially o Development of a new TSF in line with proven best
TSE failure o severe contaminated material practice.
TSF Failure leakage entering the surface or 3 B e  TSF structural inspections.
groundwater systems. e Development of TSF management and operating
Environmental risk procedures.
e Development of contingency plans.
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Severity of Impact

Issues Aspect Impact Risk Mitigation Measures and Controls
Consequence | Likelihood SFZIoSl(e
Air pollution
Localised soil Potentially causing death to those involved.
Potential hydrocarbon | contamination o  Emergency procedures to be developed.
Explosion or or chemical fire. Environmental risk . .
Fire at Plant Damage to plant, Potential injury or 3 B . Flameproof_and fpark proof eqmpm.ent WI|! be used.
site tanks and risks to death of persons near e The entire site will adopt a no smoking policy.
personnel safety. or fighting fire. o Fire detection and suppression systems to be installed
Risk to Humans and/or throughout plant and infrastructure.
facilities
Minor temporary localised environmental damage.
Localised soil e Plant will be refurbished and constructed according to
Potential hydrocarbon | contamination current best practice and standards.
General Plant | or chemical spill. Environmental risk e  Tanks will be bunded according to AS1940: 1993.
Equipment Damage to plant, Potential injury to 2 B e  Storage facilities and equipment to be inspected daily.
Failure tanks and risks to persons near incident. e All personnel will be trained in the appropriate handling
personnel safety. Risk to Humans and/or of the various chemicals to be stored on site.
facilities e Emergency spill response procedures will be developed
for all substances.
Mining Activities
Disruption to mining
Failure due to Potential injury or . . .
geotechnical death Nil or low environmental impact
pit wall failure :gr;?zbsly(t;)t:’a:u&]:;[ing Equipment damage 3 B . zl)lnnc;ait?grs;lsgn according to relevant standards and local
mistakes, or seismic Mlne plan alterations e Ongoing geotechnical awareness.
activity Risk to Humans and/or
facilities
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Severity of Impact

Issues Aspect Impact Risk L
P P Mitigation Measures and Controls
- Risk
Consequence | Likelihood
Score
Disruption to mining
Monsoonal trough Equipment damage
. . br-lngs extreme Mine plan alterations Drainage diverted from entering pit
Pit Flooding rainfall event. Potentially 2 B Maint  dewater
Groundwater in fills contaminated water to . aintenance of dewatering pumps
pit remove
Environmental risk
ARD from waste
dumps
Generation of ] Detrimental impacts Localised and potential off site environmental damage.
. PAF material brought .
ARD in waste to the surface on the downstream 3 C e  Awareness of and encapsulation of PAF
dumps water quality and e Monitoring.
ecology
Environmental risk
Er((j)_smn ?ntd Localised environmental damage.
ini sedimentation .
Post Mining Constructed _ o e Awareness of and encapsulation of PAF
Landform - . Potential mobilisation i ) . i
Rehab and landforms in a of contaminants 3 C e Experimental design over the operational life of the
monsoonal climate. i
Closure (PAF). mlne-. )
Environmental risk *  Monitoring.
Commitment to baseline and ongoing surveys.
ini iviti . staff awareness via inductions and toolbox meetings
Risks to M.m'.ng aCt.'V't'eS Localised threats to ¢ _ ) ) g
Endangered within habitat of species survival 3 B e preferred habitat avoidance measures in place
Species known endangered Environmental risk o 1species - Carpentaria Rock Rat very localised and
Species exists in areas not to be impacted. Ongoing monitoring
and management committed to.
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Severity of Impact

Issues Aspect Impact Risk L
P P Mitigation Measures and Controls
- Risk
Consequence | Likelihood
Score
Removal of all
vegetation and habitat.
Potential animal injury Preferred habitat avoidance measures in place
or death. . . .
; o clearing only in permitted areas
Clearing of Expa}n.smn wor.ks Potential impact to . .
Native requiring clearing unknown heritage site. | 3 c o fauna avoidance measures in place
. near habitat of known . . ' e Heritage values awareness
vegetation ndanaered specie Environmental risk o . .
endangered Species Safety risk associated e staff awareness via inductions and toolbox meetings
with falling trees ¢ physical protection measures planned
Risk to Humans and/or
facilities
Staff awareness of heritage values raised through
- . Impact on or loss of inductions and toolbox meetings
_ Mining activity inthe | \,a1yaple heritage Archasological S ducted and si 4 and
Protectionand | vicinity of important | | -rial * rchaeological Survey conducted and sites mapped an
management of | Heritage sites related Environmental risk 2 B documented
Heritage sites to the Masterton Risk to H d e Proponent listed as caretaker of Masterton’s sites
; isk to Humans and/or . . .
period at Redbank facilities o staff awareness via inductions and toolbox meetings
e physical protection measures planned
Impact on or loss of
] o L valuable cultural
Protection a:df N_I"_"w a(1::t!VIty '? tk;e heritage material or AAPA Certificate in place
vicinity of importan ; . . .
T:]Z?agsgzgn 0 Indi ;)r:ous ngita o sites. 2 B o staff awareness via inductions and toolbox meetings
J : ) : Environmental risk e physical protection measures planned
Heritage sites | sites ) physical p p
Risk to Humans and/or
facilities
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Severity of Impact

Issues Aspect Impact Risk L
P P Mitigation Measures and Controls
- Risk
Consequence | Likelihood
Score
Localised threats to
Drawing groundwater | species survival — Unlikely connection between known GDE’s and impacted
near groundwater especially on aquifers
Groundwater g p y 2 B . . .
dependant ecosystems | groundwater e Commitment to baseline and ongoing surveys
(GDE) dependent species. e Commitment to ongoing research into impacts
Environmental risk
Risks and Hazards to Humans and Facilities
Impact on or loss of Potential impact on wildlife
infrastructure or e potential impact on facilities
Bushfire encroaching | €quipment o  possibility of death or injury
. on mining activities, Potential injury or e Emergency procedures to be developed.
Bushfire lant . death of 2 D
process plant or mine ea- 0- per§0ns near . Firebreaks will be installed
camp or fighting fire. . . . . . .
ick to H d/ e Fire management will be implemented in conjunction
R'S_I_ f) umans ana/or with Wollogorang Stn and potentially Indigenous
facilities Rangers.
Potential injury or )
death of persons Death or Injury
involved. e Temporary environmental impact as products can be
Risk to Humans and/or contained or site remediated.
Traffic accident. facilities e Transport operations to be carried out by experienced
i i i i ersonnel only.
Transport Rogd Train (.:arrymg Eotentlal detrimental 3 C p y -
Acid, Chemicals or impacts on the local e Emergency response plans will be developed for each
Hydrocarbons to site | environment or product in transport.
downstream water e Project vehicles will be in radio and satellite
quality and ecology if communication, work to schedules and work according
near watercourse. to Traffic Management Plans.
Environmental risk
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Severity of Impact

Issues Aspect Impact Risk L
P P Mitigation Measures and Controls
- Risk
Consequence | Likelihood 1S
Score
Traffic accident Potential injury or Potentially causing death to those involved.
where Haul Road death of persons e  Poor stakeholder perception.
Transport crosses the public involved. 4 B e  Traffic management procedures installed according to
road — the Savannah Risk to Humans and/or expert advice and regulations.
Way facilities e Personnel training and awareness to avoid situation.
Injury or- death of Potentially causing injury or death to those involved.
persons involved. Aircraft i1 b ired t t di
. o ircraft company will be required to operate according
. Risk to Humans and/or .
Transport Aircraft crash facilities 4 B to latest standards and best practice
Poor stakeholder e On gIrOlIan faC|I|tt|gs will be well maintained and
perception, regularly inspected.
Poor health
. Poor health and e Poor morale
Drinking water resultant issues Careful planning of sewage systems in accordance with
. . o u i W i wi
Site Personnel | quality ) 2 B planning ge sy
. . Risk to Humans and/or relevant guidelines
Physical amenity -
facilities e Camp upgrades completed and further planned
e Water monitoring program in place.
External risks
Damage to plant
infrastructure Potential localised soil Plant and associated infrastructure constructed to account
resulting in and water for wind loadings according to AS1170.2 for wind loads.
Cyclone . B 3 B
leaks/spills of contamination. e Emergency response procedures to be developed for the
chemical and Personnel safety. site to include cyclone response.
hydrocarbons.
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Consequence | Likelihood Risk
Score
pamage to plant Potential Localised Plant and associated infrastructure will be designed and
infrastructure soil and water constructed to account for earthquake loads (AS1170.4).
Earthquake resultlng n contamination with 2 A : e All tanks will be bunded according to AS1940:1993.
leaks/spills of various chemicals. (low)
chemical and e Emergency response procedures to be developed for the
hydrocarbons. Personnel safety. site.
Damage to plant
infrastructure Plant will be manned 24 hrs/day, every day.
. resultlng n Person_nel safej[y. ) e Remote site with Mine Camp nearby.
Deliberate leaks/spills of Potential localised soil | 4 A 6 o ) )
damage chemical and and water (low) e Hourly, routine site inspections will be conducted.
hydrocarbons. contamination e Visitor entry to be strictly controlled and visitors to be
Threat to personnel accompanied at all times whilst on site.
safety.
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6 ASSESSMENT OF THE ENVIRONMENTAL IMPLICATIONS OF
THE ACTION

6.1 Pre-existing Environment

Chapter 6 of this Draft EIS presents sections that provide detailed descriptions of the existing
biophysical, historical, cultural and social environment within the region of the proposed
development. Chapter 6 includes descriptions and details of the environments within the project
area that may be impacted by the proposed activities (Baseline), potential environmental impacts
from Redbank’s proposed developments (Impacts), and details of Redbank’s proposed
management and remediation measures (Management). In the following chapters, particular focus
has been placed on the environmental legacy issues which have a current and existing and
significant impact on the project area.

All traffic requirements during construction and operations will be carefully managed under the
Traffic Management Plan (refer to Chapter 6.9 and the Draft Traffic Management Plan (TMP) in
Appendix F).

On the scale of emissions from the Northern Territory (N.T.), Greenhouse Gas Emissions from this
Project are discussed in Chapter 6.10.

As part of the baseline data collection process, environmental studies and surveys were undertaken
to provide detailed and up-to-date information, and to provide a benchmark for a number of
environmental aspects. Biophysical studies and surveys undertaken for the proposed action
include:

o Desktop assessment of geology;

o Desktop assessment of soils and land systems;

o Desktop assessment of hydrology and water quality;

o Desktop assessment of existing flora datasets;

o Desktop assessment of existing fauna datasets;

o Desktop assessment of biting insects;

) Desktop assessment of air quality and noise;

. Desktop assessment of existing aquatic ecology information;

) Desktop assessment of existing archaeological datasets;

o Archaeological survey of proposed expansion areas;

o Terrestrial fauna surveys of the proposed expansion areas;

) Terrestrial vegetation and flora surveys of the proposed expansion areas;
. Macroinvertebrate sampling;

o Groundwater Environmental Monitoring bore installation and investigations; and
o Surface water sampling and hydrological investigations.

The complete findings of the field surveys can be found within the appendices in Volume 2 of this
EIS.

This section of Chapter 6 has been structured so as to provide the reader with a clear
understanding of the impacts on the natural environment in the project area as it has been
influenced by past mining activities and how new activities may influence it. The nature of the
pre-existing environmental condition needs to be described in detail, such that Redbank Copper’s
environmental performance is not marred by the environmental performance of previous mining
operations, or the lack of management between various mining operators.
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Redbank’s commitments with regard to managing and rehabilitating the effects of the pre-existing
liabilities within the project area have been outlined in various sections of this document:

o Chapter 3.3: Project Components and Supporting Infrastructure;
o Chapter 6.2: Protection of Flora and Fauna;

o Chapter 6.3: Protection of Water Resources;

. Chapter 6.4: Decommissioning and Rehabilitation; and

o Chapter 6.7: Waste Management and Hazardous Materials.

A detailed description of the environmental condition of the site, based on existing water
monitoring data, modelling and reporting, is outlined in Chapter 6.3, as is a description of water
monitoring and discharge requirements following decommissioning.

Refer to Chapter 6.3 for the N.T. and Queensland (QLD) declarations on Settlement Creek.

Refer to Chapter 6.3 and Chapter 6.7 for detail on how surface-water runoff from the Sandy Flat
Pit area will be managed to ensure it does not further degrade water quality within the downstream
drainage system

Refer to Chapter 6.6 for detail on the proposed mine structures, water storage capacities, water
quality protection measures and sediment control devices that Redbank will put in place
throughout the life of the mine.

Refer to Chapter 6.4 for detail on how the proposed operations will contribute to the future
management of the site in a rehabilitation and closure context.

A detailed risk assessment that identifies current environmental risk attributed to legacy issues, and
categorises environmental risk associated with Redbank’s proposed activities is provided in
Chapter 5.

6.1.1 History behind the Site’s Pre-existing Environmental Condition

A history of the previous mining related activities is explained in detail within this Environmental
Impact Statement (EIS) in Chapter 6.8. In summary; Redbank Copper Pty Ltd purchased the
tenement group which became Exploration Retention Lease (ERL) 94 in December 1989. In the
period between 1994 and 1996, a copper processing plant was erected at Sandy Flat, and the
existing tailings dam was established. The plant operated for about two years, treating ore from the
upper oxide and transition zone mined at Sandy Flat Pit. It appears that only in 1996, prior to mine
abandonment was sulphide ore mined and processed.

Redbank Mines Ltd, an Australian Stock Exchange listed public company, took over as owner and
operator of the Redbank Copper Operations in early 2006 (Redbank Mines Ltd, 2006). Redbank’s
leach operations involved placing crushed oxide ore in lined vats and heap leach pads. An
estimated 54,000 t of partially treated material, remains on site (from these works, and mid 1990’s
works) at various locations, including crusher oversize, vat residues and in heaps.

Redbank Mines Ltd attracted a major new investor at the end of 2008 and new management was
installed at this time. The site was then placed into care and maintenance (C&M) with the
intentions of:

o Improving the environmental compliance of the site;

o Completing a scoping study for the most effective development of the project; and

o Developing an EIS in order to gain approvals to proceed with the selected option.

During the 3 quarter 2009, the company focussed all of its attention on this project and

accordingly renamed itself Redbank Copper Ltd. It is Redbank Copper Ltd, hereafter referred to as
‘Redbank’ that has driven the development of this EIS document.
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6.1.2 Description of the Site’s Pre-existing Environmental Condition

There are two aspects of the site’s pre-existing environmental condition; the natural environment
that will be impacted by the proposed activities, and the existing condition of environmental legacy
associated with past mining activities.

The main recognised legacy issues contributing contaminated discharge to the natural environment
is the Sandy Flat Pit and the site adjacent to the former processing plant consisting of the Run of
Mine (RoM) pad, where ore was stored, the Waste Rock Dumps (WRD), the former vat and heap
leach facilities and the existing Tailings Storage Facility (TSF).

Sandy Flat Pit is an area in the centre West of ERL94, where the majority of past mining activities
were focussed. Water with high metal content and low pH in the existing Sandy Flat Pit continues
to impact on the surrounding environment via direct overflows and via groundwater that travels
through a palaeochannel and unconfined aquifer to express contaminated water into Hanrahan’s
Creek.

The current situation at Redbank is that the Sandy Flat Pit is the storage facility for all of the
stormwater that falls on the site. This pit water contains high levels of copper, levels of other
heavy metals and has a very low pH. The pH and metal content of this water is as a result of water
seepage issues associated with the previous operation’s WRD and ore storage areas positioned
upstream of the Sandy Flat Pit. The TSF may also leak waters through this path. When the
operators of the Sandy Flat pit left site in 1996 the management system put in place by the
company and the Government was to install a water management system that captured all of the
stormwater that landed on the contaminated areas of the site and direct that water to the Sandy Flat
pit. This has included the installation of a trench along the Southern side of the contaminated area
that collects shallow groundwater flows.

Due to the tropical monsoonal climatic conditions experienced at Redbank, large quantities of
rainwater falls between the months of November and April. In the past, the influx of rainwater has
resulted in the pit water breaching storage capacity, and the contaminated water within has
negatively impacted local environments downstream from the mine site. Pit water has been
expressing through the shallow aquifer into Hanrahan’s Creek, providing a permanent
contaminated water body at that location. It also appears that the wet season flows highly dilute
the impacts of the contaminated waters but as these flows subside, the fully charged pit and aquifer
then provide Hanrahan’s Creek with the major source of its flow, resulting in a seriously
contaminated body of water remaining in the creek. This final source of flow then provides the
major source of water which remains in any semi-permanent and permanent waterholes for many
kilometres down the creek systems.

This is a legacy issue that has been inherited from past mining operators and practices. Water
quality monitoring indicates that the off-site stream conditions are much worse than predicted pre-
mining conditions and well outside the acceptable limits identified in the ANZECC Water Quality
Guidelines for Aquatic Ecosystems. Detailed description of the current status of surface water on
the site due to legacy issues is available in Chapter 6.3.

6.1.3 Management of the Legacy Environmental Issues to Date

To date, Redbank and subsequently Redbank Copper, has not had the capacity to comprehensively
manage the existing environmental liability on the site because they have not had the
environmental approvals or the necessary funds or investors to generate an income from the project
area.

Water management strategies to date have largely consisted of diverting all water that lands on site
to the Sandy Flat Pit. This has resulted in the conditions we see on site today. Subsequently, a
number of water treatment strategies have focused on the reduction of water in the Sandy Flat Pit
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as a means to manage wet season rain events. Thus far, efforts to do this have not been largely
successful, however, Redbank hope to rectify this over the coming months. Currently, management
strategies during the dry season focus on evaporation of pit water by irrigating it around the pit.
This allows for the reduction of pit water during times of little or no rain. The wet season
management strategy to date is to funnel all surface water landing on site to the pit where it has
accumulated over time. This has proven to be sufficient in a surface water flow sense during below
average rainfall years, however in years of greater than average rainfall, breaches of the pit or
associated infrastructure have resulted in contamination of creeks downstream of the mine site. In
addition to this, the current levels of water in the Sandy Flat Pit are above the known shallow
aquifer, which facilitates the flow of this water and its expression into Hanrahan’s Creek. This
results in degradation of biota and habitat in downstream water courses.

Some groundwater and surface water quality monitoring has been conducted in the past, however
the monitoring programs have been somewhat ad-hoc and the number of sample sites has not been
particularly comprehensive. Some surface water and groundwater quality data for the period
between 2002 and 2007 has been collected and analysed by scientists of the N.T. Government
(Department of Primary Industries, Fisheries and Mines 2008). Around 17 monitoring bores, were
monitored in this period, some of which are no longer functional, and the majority of which tap
into what appears to be one aquifer at Sandy Flat. Some monitoring bores were also located at the
shallow Redbank Pit, however data from these bores are not available and only one has been
located and sampled this year. Macroinvertebrate sampling was undertaken for the first time at the
project area in 2008 from a comprehensive selection of sites, including reference sites (Humphrey
et al. 2008). Redbank intends to continue this macroinvertebrate monitoring program and further
reference sites were sampled in early 2009.

6.1.4 Proposed activities within the Pre-Existing Environment

Within the project area, many of the decisions regarding site activities have been determined by
previous operators. This current proposal intends to utilise the existing disturbed sites and as much
of the existing infrastructure as possible. Site selection for new pits has been determined by the
location of the mineralisation, however associated activities sites have been selected to avoid
sensitive areas that may be have a higher risk of impact due to particular landform features, soils,
water quality and quantity, flora and fauna, they contain. Through utilising the currently disturbed
areas within the project area, 65 ha of cleared land, Redbank propose to clear a further 108 ha in
order to accommodate their proposed expansions. Further detail on proposed vegetation clearing
can be found in Chapter 6.2.

The infrastructure at the Sandy Flat processing plant will also increase in size to allow for a new
waste rock dump associated with the mining of the Sandy Flat pit and a new tailings storage
facility to manage tailings from the processing plant which will process ore from all pits.

Future proposed mining activity will incorporate new pits. One of these areas (Redbank/Azurite) is
the site of historical mining activity and much of the area has previously been disturbed and
degraded. The Bluff deposit has experienced extensive exploration drilling works and is also
relatively disturbed in comparison to the surrounding bush. Waste rock dumps will be formed
adjacent to each new pit and be designed to have minimal impact on the landscape and visual
amenity.

The new pits, Sandy Flat Pit, and surrounding terrain will be designed such that they are not a
collecting point for stormwater. At closure, the acid producing potential of remaining sulphides
will be minimised via the timely filling of the pit to groundwater level so as to create anaerobic
conditions that do not allow for the oxidisation of the sulphides.

On completion of the mining at the proposed future pits, rehabilitation practices will ensure the
mistakes made at the Sandy Flat site are not repeated. In addition, progressive rehabilitation
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programs within the ERL will be implemented during operations. As disturbed areas are no longer
required for mining operations, rehabilitation will be commenced in that area, for example, tracks
and drill pads from exploration drilling will be rehabilitated as close as possible to the original
condition. For further detail on Redbank’s proposed rehabilitation measures, refer to Chapter 6.4.

All water that comes in contact with potentially contaminating material in the project area will be
tested and analysed against relevant guideline levels stated in the current Waste Discharge License
(WDL). If the water does not contain contaminants at levels of concern (quality meets stringent
guidelines), then it will be discharged to Hanrahan’s Creek. If the water is deemed contaminated,
it will be treated until all parameters are within guideline levels, and then released.

Redbank’s proposed mining activities do pose risk of similar environmental problems as those
legacy issues currently existing on the site, however, managed appropriately, environmental
impacts should be largely avoided.

6.1.5 Proposed Management of the Pre-Existing Environment

Redbank are committed to understanding and managing the existing sources of contamination and
investigations are underway and will continue at least through the first 2 years of operation. The
aim is to remove or reduce the potential for ongoing contamination from the legacy issues. This
commitment from Redbank, along with an updated security deposit and evolving closure plans,
will assist in the long term management of the site. The key element is project design such that
stormwater management requirements are much reduced, thus risk of contaminated water
interacting with non-contaminated water is minimised.

The contaminated water, ore piles and waste rock at the Sandy Flat site will be investigated so as to
determine whether they should be treated, processed, moved to contained areas, moved to the TSF,
or remediated.

Redbank plans to install new surface water management infrastructure in the form of surface water
flow management devices and retention ponds. This will allow for the separation of waters of
varying quality and the appropriate use, storage or disposal of the water according to the site’s
water requirements such as processing, dust suppression, rehabilitation etc.

As depicted in Chapter 6.3, the Northern and Southern high flow water trenches are designed to
collect any uncontaminated surface water that lands in and around the mine site and funnel them
off site via Hanrahan’s Creek. The Northern and Southern low flow trenches collect potentially
contaminated water which flows to the pit where it is stored until it can be treated or utilised. The
Sandy Flat pit is currently full of copper laden acidic water that will require treatment before being
released. The clean water overpass allows the passage of clean uncontaminated water off site
without requiring treatment first. The Surface flow control bunds assist with directing surface
waters to the clean water overpass. Clean and treated water is discharged into the receiving waters
in Hanrahan’s Creek. This is a small ephemeral creek, starting and finishing within the ERL and
running just to the West of the existing Sandy Flat mine site and flows into Echo Creek.

In terms of risk management, the shallow aquifer that passes through the Sandy Flat Pit poses the
greatest risk to ground water in the Redbank ERL. Redbank Copper is in the process of partially
dewatering the Sandy Flat Pit so as to allow for the expected ingress of stormwater from this wet
season. The aim is to reduce the level of the pit to a point that will contain all inflows and not
allow the pit water to overflow into the surface waters or interact with the shallow aquifer that
feeds Hanrahan’s Creek. It is expected that the pit’s catchment will direct 185 ML of stormwater
into the pit during a year of average rainfall. This anticipated volume will require the pit to be
dewatered to approximately 6 m below its mid dry season level prior to the wet season such that pit
water will not interact with groundwater in the palaeochannel. Until the lower limit of the
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palaeochannel (or shallow aquifer) can be determined, the current conservative plan is to reduce
the level by 10 m so as to allow for contingency.

In order to dewater the pit, a program of treating the contaminated water with limestone and lime
S0 as to increase its pH to close to neutral and precipitate the dissolved metals (especially copper
and aluminium) such that the water quality meets particular guideline levels agreed to in the
current WDL conditions (refer to Appendix C).

This treatment process will utilise existing ponds on site, and all waters will be contained so that
they can be tested prior to release. The treatment process will precipitate the metal content out of
the water which will settle in the bottom of the ponds for potential future extraction. During 2010,
the anticipated Oxide processing circuit will also utilise large volumes of the legacy acidic water,
thus further reducing the pit water levels and removing the potential for interaction between the pit
water and the surrounding surface waters from 2010 onwards.

The aquifers are largely unknown, which means that the affects of groundwater contamination and
the extent of its dispersal beyond the direct vicinity of the Mine may be largely underestimated. A
detailed study into the groundwater systems and resources is a requirement of the Water
Management Plan (WMP) and WDL, and this study is currently underway. Eight new
Environmental Monitoring Bores (EMBs) have been installed during 2009, and a thorough
monitoring program developed to assist in the research into the aquifer and its connectivity to the
pit and surrounding surface and ground water.

In addition to the proposed groundwater monitoring program, a comprehensive surface water
quality monitoring program has been outlined in the WMP (refer to Appendix B). This surface
water monitoring program will allow the current extent of contamination to be determined, and
allow early detection of improvements to quality within the downstream watercourses. As
improvements in the stream health are made, so too will to the quality of release waters be
reassessed, such that released water is of equal or superior quality to the quality of water within the
discharge waterway. Stream health is expected to be a slow ongoing process but it is hoped that
Redbank’s management of the legacy issues may result in positive impacts to downstream systems
such as 12 Mile Creek and Settlement Creek as soon as 2010.

The most important failure of the Preliminary Environmental Report for the Sandy Flat Copper
Mine operations (written in 1992) for the 1994 to 1996 mining operations, was the lack of
prescribed ground and surface water monitoring regimes. Redbank and EcOz Environmental
Services (EcOz) recognise the risk that circumstances or events associated with mining activities,
unforeseen at the time of environmental impact assessment, can negatively impact upon the natural
environment no matter how thoroughly designed the infrastructure and management measures. In
order to minimise this residual risk, Redbank have proposed an extensive water quality monitoring
regime that will allow early detection of any negative impacts, thus remediating actions can be
progressed almost immediately.

6.1.6 Overall Anticipated Impact from Proposed Activities

Although legacy issues associated with the site are expected to be managed under the Mining
Management Act requirements, the reality is that neither the N.T. Government, nor subsequent
lease holders had sufficient funds to comprehensively address the legacy issues at the project area.
Subject to environmental approvals, Redbank Copper’s presence on the site will have a
substantially positive impact upon the existing environment within one year, compared to the
negative impact ‘lack of management’ has had on this site since 1996. This positive influence will
increase once the site is returned to a productive and profitable operation with skills, funds and
resources to undertake serious investigations and remedial actions on the site.
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The project has a current approval to operate under the Mining Management Act, and as such, the
operators are required to submit an annual Mining Management Plan (MMP) and an annual WMP.
These documents, along with the requirement for a WDL in accordance with Section 74 of the
Water Act detail how the proposed actions and actual operations on site will positively influence
the site’s pre-existing environmental legacy conditions, especially the reduction in the impact off
site and downstream of the mine. The WMP and WDL are attached in Appendix B and Appendix
C respectively. In the attempt to bring the site as close to environmental compliance as possible,
lessons learnt from studying the existing situation will be fully utilised in all stages of design and
planning of future activities so as to prevent repeating the environmental mistakes that have been
inherited.

Residual risk of environmental impact remains, however a comprehensive and frequent water
monitoring regime will enable early detection and mitigation of unforeseen negative impacts. The
reinvigoration of this project and the resultant on site activity allows for improved and continued
monitoring of the environmental legacy issues as well as the implementation of management plans
to assist in the remediation of these issues.
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6.2 Protection of Flora and Fauna

6.2.1 Context

Redbank Copper Limited (Redbank) propose to expand an existing copper mine in an area known
to contain a diverse and valuable array of flora and fauna species. This chapter identifies and
proposes mitigation measures for all potential impacts that may be imposed on flora and fauna as a
consequence of the proposed mine expansion. Information presented in this chapter has been
drawn from a detailed Terrestrial Flora and Fauna Survey Report that was undertaken to gather
baseline ecological data for the EIS (Appendix E).

The federal Department of Environment, Water, Heritage and the Arts (DEWHA) has identified
that the proposed mine expansion is likely to have significant impacts upon:

. Listed and threatened species and communities protected under the EPBC Act 1999;
o Outstanding conservation values of the immediate and greater region; and

o Flora and fauna associated with freshwater creeks within and downstream of the proposed
mining area.

Contamination of surface creeks currently persists at the site due to poor management and
rehabilitation of previous mining operations within ERL94 (an environmental legacy issue adopted
by Redbank). Monitoring of surface water quality has revealed that contamination reaches as least
as far as the junction of Settlement Creek and Savannah Way. The contamination is associated
with the current Sandy Flat Mine Tailings Storage Facility, which seeps into groundwater linked to
Hanrahans Creek (500 m west). The main contaminants of concern are copper, aluminium, and low
pH, all of which all have detrimental effects on the ecology of waterways and associated
ecosystems. Redbank are in early stages of developing methods to rectify the contamination issue
by repairing and decommissioning the faulty tailings facility, followed by an appropriate water
treatment and release program. Treated water will be released into Hanrahan’s Creek and
subsequent waterways. This process will eventually flush contaminated water from the system and
the affected areas will begin to recover from several unaffected upstream refuges.

Threatened species, such as the Carpentarian Rock-rat Zyzomys pallatalis, are known to occur
within the lease and Redbank has designed the mine layout to prevent major impact on these
species. Redbank will support government or other funded surveys and research within the wider
region for species of conservation significance. Redbank will also endeavour to manage weeds and
bushfires within and adjacent to the project area. However, Redbank propose to concentrate
resources on water quality management to significantly reduce contamination of surface and
groundwater in the area.

6.2.2 EXxisting Environment and Matters of Conservation Significance

Baseline Flora and Fauna Data Collection

The studies conducted to collect baseline data on the flora, fauna, and habitat types within the
project area comprised of four key phases:

) Desktop review of flora and fauna to identify species with the potential to occur within,
adjacent to, and downstream of the project area;

) Field surveys to identify the presence of flora species, vegetation communities, introduced
and weed species, and threatened fauna habitat;

o Targeted fauna survey which focused on proposed mining development areas, threatened
species habitat (mainly Carpentarian Rock-rat and Gouldian Finch) and the currently
contaminated riparian area of Hanrahan’s Creek; and
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) Detailed discussion and information on threatened species identified during the survey, and
also any other threatened species that could occupy habitat within the project area.

Desktop Review of Flora and Fauna of the Region

Desktop research involved extracting and interpreting data from the ERIN and EPBC online
databases, the NT Flora and Fauna Atlas database, the online InfoNet database, and relevant
published literature and reference books. A detailed desktop review and methods is provided
within the Terrestrial Flora and Fauna Survey Report (Appendix E). Data from the survey report
has been summarised below.

Redbank mine is located on Wollogorang Pastoral Lease, which has been identified as supporting
‘outstanding’ conservation values, due to the presence of several threatened species and unique
vegetation communities (NRETAS Wollogorang 2009). In recognition of the conservation value of
endemic plants and animals on this station, Wollogorang Station has been ranked as a priority for
inclusion in the NT reserve system (NT Government database on Sites Of Conservation
Significance).

The conservation significance of flora, fauna and habitats recorded during the baseline field survey
(May 2009) and through desktop studies within and surrounding the project area were assessed
with reference to:

o Species classified as threatened nationally according to the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act);

o Species classified as migratory in accordance with the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act);

o Species classified as threatened in the Northern Territory in accordance with the Territory
Parks and Wildlife Conservation Act 2000 (TPWC Act).

Two ‘Matters of National Environmental Significance” were triggered for the area following a 30
km radius EPBC Act database searches, these were ‘Threatened’ (eight species) and ‘Migratory’
(thirteen species) categories. The NT Fauna and Flora Atlas records indicate that a further two
species classified as threatened in the Northern Territory (TPWC Act) could also potentially occur
within the project area. Table 6.2-1 lists all threatened species (and near threatened species) with
potential to occur within the project area, and includes information on preferred habitat, likelihood
of occurrence and whether the species has been recorded within 20 km of the project area.

Terrestrial Flora and Fauna Survey, May 2009

In order to address the EIS fauna survey requirements to a level reflective of current best practice,
EcOz, on behalf of Redbank, negotiated with Drs Alaric Fisher and John Woinarski of the Parks
and Wildlife Service NT (PWSNT) to determine the most appropriate fauna survey methodology
for the Project. It was agreed that the following activities would provide an appropriate level of
fauna baseline data for the project:

o Select fauna survey sites in locations where mining development and other disturbances are
planned, especially in areas where threatened species may occur;

o Conduct a targeted fauna survey within the monsoon forest where Endangered Carpentarian
Rock-rats have been previously identified within ERL94 (survey protocol was based on the
Standard Operating Procedure used in the Carpentarian Rock-rat Monitoring Program
developed and undertaken by NRETAS);

. In the dry season, undertake specific Gouldian Finch (Endangered species) surveys during
early mornings and late evenings within Snappy Gum woodland areas of the project area;
and
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) Undertake fauna surveys of known contaminated and non-contaminated (confirmed through
preliminary surface water quality survey results) riparian areas along Hanrahan’s Creek in

order to gain insight into the impact of contamination on terrestrial and semi-aquatic fauna
and flora.

The terrestrial flora and fauna survey was designed to provide Redbank and stakeholders with
valuable baseline data for ERL94. Although there are some limitations to the surveys, this study
facilitates improved understanding of the conservation value and requirements of species present
within the area. This data has contributed to an improved understanding of the potential positive
and negative impacts of proposed mining operations on terrestrial flora and fauna of the region,
and has assisted in the development of a prioritised management approach to the conservation of
target species and habitats areas.

The field survey was undertaken between the 12" and 19™ of May 2009 by two ecologists (EcOz)
and two Indigenous Traditional Owners who reside in Borroloola. Fauna was surveyed at several
key locations within ERL94 focusing on the proposed development areas and the Carpentarian
Rock-rat habitat (refer to monsoon forest in Figure 6.2-3). Four survey areas were selected, these
include:

e BIuff (proposed mining area);

e Redbank and Azurite (proposed mining area);

¢ Masterton’s Gully (monsoon forest patch, potential for Carpentarian Rock-rat habitat); and
e Hanrahan’s Creek (study of impacted and non-impacted riparian zones).

Mastertons Gully (a monsoon forest) had the highest diversity of native species, including two
individuals of the Endangered Carpentarian Rock-rat. Several Near Threatened fauna species were
also identified at this location, confirming the high conservation value of this site which is also
likely to be reflected in other similar monsoon patches in the area. Survey sites established within
the proposed mining areas (Bluff, Redbank and Azurite) produced similar results in terms of
diversity of native species and did not record any threatened species that would be significantly
impacted on by mining development (refer to Figure 6.2-1).

Riparian survey sites established along Hanrahan’s Creek have highlighted a distinct lack of
aquatic taxa in contaminated areas in comparison to non-contaminated areas upstream. Therefore,
the non-contaminated upstream areas will aid in the recruitment of species to the contaminated
downstream zones when issues at within Sandy Flat Mine are resolved.
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Figure 6.2-1: Native Species Diversity within each survey area, May 2009

Threatened Species (EPBC and TPWC Acts)

Two nationally threatened species were identified within the project area during the survey,
including the Carpentarian Rock Rat Zyzomys palatalis and the Gouldian Finch Erythrura
gouldiae. Carpentarian Rock-rats have been previously recorded in the area (within the same
monsoon patch and also 5 km southwest in Banyan Gorge). These are first records of Gouldian
Finch within 20 km of ERL94. Sections 6.2.4 and 6.2.5 provide background information, key
threats and proposed management options for these species in the Carpentarian Rock-rat and
Gouldian Finch, respectively.

Several other threatened species have been previously recorded in the area (Table 6.2-1).
Locations of all threatened and near threatened species that have been recorded within 20 km of the
project area are provided in Figure 6.2-2. Further detail on this can be sought in the flora and fauna
survey report (Appendix E). Table 6.2-1outlines all the EPBC and TPWC listed threatened species
that have been positively identified or could occur within the project area.

Survey results did not reveal any threatened flora species within the project area.

Near Threatened Species (TPWC Act)

Five Near Threatened species were identified during the field survey in May 2009 (Table 6.2-1).
Three additional Near Threatened fauna species have previously been recorded in the local area but
were not identified during the field survey. These include:

e Chameleon Dragon Chelosania brunnea;
¢ Northern Nailtail Wallaby Onychogalea unguifera; and

e Northern Leaf-nosed Bat Hipposideros stenotis.
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Table 6.2-1: Threatened and Near Threatened species that could occur within the Project Area (ERL94)
CR - Critically Endangered; EN — Endangered; VUL — Vulnerable; NT — Near Threatened; DD — Data Deficient; LC — Least Concern; MIG - Migratory

Record in Area: P — Past Surveys or Flora Fauna Atlas (within 20 km); R — Recent May 2009 Fauna Survey

Aust / N.T. - _ . Record
Scicéfl?;f?;olil]aies Status Preferred Habitat and Known Distribution HLClliel i) Occu;r\izge T e Prefie! in Area
EPBC | TPWC
Birds
Red Goshawk VUL VUL Coastal, sub-coastal forests, tropical Moderate. May well inhabit the region.
Erythrotriorchis radiatus woodlands. Sparsely distributed across a range of habitats.
Gouldian Finch Open tropical woodland that has a grassy High. The Prolgct Area contains S_nappy C_;um
. EN EN s woodland, considered as good nesting habitat for | P, R
Erythrura gouldiae understorey, often in hilly areas. - .
this species.
Carpentarian Grasswren Not EN E':UT dn;?sczn%risjtisrsnisnazdsstt;[r]; f)f‘atrr?es,Gul f of Possible. The project area contains preferred P (35km
Amytornis dorotheae Listed . PN sy habitat to the west and north of the lease. south)
Carpentaria.
Australian Painted Snipe Shallow inland freshwater or brackish, Not Likely. Preferred habitat is not found
. VUL VUL - .
Rostratula australis permanent or temporary wetlands within the Project Area.
Emu Not Widespread across mainland Australia. Moderate. May well inhabit the region due to
. . . VUL Inhabits most of NT but generally scarce in availability of habitat and their ability to travel P
Dromaius novaehollandiae Listed :
most Top End woodlands. large distances.
Australian Bustard Not Open country, -preferrmg grasslands and low Mijerf'a'Fe. May w.eII inhabit Fhe rgglon due to
. . . VUL shrublands. Widespread though generally availability of habitat and their ability to travel P,R
Ardeotis australis Listed . .
scarce in the NT. large distances.
Purple Crowned Fairy-wren Not Thick vegetation associated with riparian Likely. Preferred habitat exists within the
- . . NT . - P,R
Malurus coronatus macgillivrayi Listed habitat. project area.
Derby Whlte-browgq Robin Rainforest, vine forest, riparian vegetation, High. Habitat and distribution of this species
Poecilodryas superciliosa MIG NT L . P,R
. . coastal scrub and nearby Eucalypt woodland. | falls within the project area.
cerviniventris
Bush Stone-curlew . . T . .
Burhinus grallarius N.Ot NT Grassy woodlands with fallen timber. High. Hapltat and (:JIStI’IbutIOﬂ of this species P,R
Listed falls within the project area.
Mammals
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Aust /N.T. Lo _ . Record
Sci(;ﬁ?fri:\:olillaf‘nes Status Preferred Habitat and Known Distribution Likelihood of Occuge;g;e T D P in Area
EPBC | TPWC
Carpentarian Rock-rat Rugged sandstone gorges with dry monsoon High. This species has been previously
. EN CR o . P,R
Zyzomys palatalis forest and woodland recorded within the project area.
. . Current evidence shows that they occurin |, i o1 Although potential habitat for this
Carpentarian Antechinus habitat that is associated with high coverage’s . . o .
. . VUL END . . species exists within the project area, known
Pseudantechinus mimulus of rocks, boulders and crevices. Highly . .
. S populations are nowhere near the site.
restricted distribution.
Uncertain. Preferred habitat occurs in the
Northern Quoll Rocky escarpment, open forest and open western portion of the project area, however
EN EN .
Dasyurus hallucatus woodland. presence of Cane Toads in these areas reduces
likelihood that Quoll populations have survived.
Hot and humid roosting sites required during Likely. Although there are no known roosting
Orange Leaf-nosed Bat Not NT the dry season, otherwise non-specific habitat | sites within the project area, the bats are wide PR
Rhinonicteris aurantia Listed requirements. Distributed across the Top End ranging and the project area is within their ’
of Australia. known distribution.
Require rocky crevices/caves/mine shafts for I__|kely._ A_Ithough there are no known roost_mg
Ghost Bat Not . L - sites within the project area, the bats are wide
. . NT suitable roosting sites, distributed across . . S . P,R
Macroderma gigas Listed . . ranging and the project area is within their
tropical northern Australia. S
known distribution.
Reptiles
Gulf Snapping Turtle Restrlcted_ to Rlver_s dram_lng into the Gulf of Low. Could possibly inhabit permanent water
EN LC Carpentaria (QId), including the Calvert to the . L
Elseya lavarackorum . L bodies within Redbank Creek.
Nicholson River in the NT.
Sharks
Not likely. There are no large freshwater rivers
. Muddy bottoms of freshwater rivers and within the project area, nor is it within the
Freshwater Sawfish X . . . .
N VUL VUL estuaries. Moves into marine waters after catchment of a particularly large river. Closest
Pristis microdon . . .
around 4 years. known locations of populations are in the
McArthur and Robinson Rivers
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Data Deficient Species (TPWC Act)

Eight species listed as Data Deficient (insufficient available information to determine conservation
status) under the TPWC Act 2000 were recorded during the May 2009 fauna survey (refer to Table
6.2-2). Six additional Data Deficient fauna species have previously been recorded within the area,
however these were not detected during the May 2009 survey. These include: Collared Whipsnake
Demansia torquate, Black Bittern Ixobrychus flavicollis, Northern Dwarf Tree-frog Litoria
bicolour, Common Blue-tongue Lizard Tiliqua scincoides and Mitchell’s Water Monitor Varanus
mitchelli.

The survey recorded 31 fauna species and 33 flora species that are new records for the NT Flora
and Fauna Atlas database within 20 km of the project area. Refer to survey report (Appendix E)
for species lists.

Relevant data on all species records from the survey have been forwarded to the Parks and Wildlife
Service of the NT for entry into the NT Flora and Fauna Atlas, thus increasing available data to the
scientific community. Further information gained on threatened, near threatened and Data
Deficient species through future surveys or reliable opportunistic identifications will also be
forwarded to the NT Government Department of NRETAS (Parks and Wildlife Division).

Table 6.2-2: Data Deficient Species (TPWC Act) recorded during recent surveys

Common Name Scientific Name Redb&nal;(?: rvey N;;)/T\(tr:]as
Giant Frog Litoria (Cyclorana) australis v v
Ornate Burrowing Frog Limnodynastes ornatus 4 v
Black Whip Snake Demansia vestigiata v v
Green Tree Snake Dendrelaphis punctulata 4 v
Children’s Python Antaresia childreni v
Spotted Tree Monitor Varanus scalaris v
Blue-winged Kookaburra Dacelo leachii 4 v
Sandstone Antechinus Pseudantechinus bilarni v v

Migratory Species (EPBC Act)

Migratory species identified through EPBC database searches are provided in Table 6.2-3, of
which four have been identified within 20 km of the project area. Wetlands or marine areas do not
exist within, or in the immediate vicinity of the project area, and therefore proposed expansions are
not likely to impact on the migration of listed Migratory species by disturbing stop-over habitat.
The only known wetlands in proximity to the project area are the Wentworth Aggregation of
Wetlands in Queensland (QLD116 under the Directory of Important Wetlands in Australia). These
wetlands are currently listed in the Register of National Estate (ERIN website). The wetlands begin
approximately 27 km east of the project area at the junction of Settlement and Branch creeks and
extend 50 km north to the Gulf of Carpentaria (refer to Figure 6.3-1 for approximate location of
these wetlands).
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Table 6.2-3: EPBC listed Migratory Species that may occur within the Project Area
Record in Area: P — Past Surveys or Flora Fauna Atlas (within 20 km); R — Recent May 2009 Fauna Survey
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Charadrius veredus

and the margins of coastal marshes.

occur within or adjacent to the project area.

Common Name & Scientific Name Preferred Habitat Likelihood of Occurrence Re;org(; "
Migratory Terrestrial Bird Species
. . . High. The project area contains Snappy Gum
Gouldian Finch Open tropical woodland that has a grassy understorey, . . .
. s woodland, considered as good nesting habitat for P,R
Erythrura gouldiae often in hilly areas. . .
this species.
Moderate. Permanent freshwater rivers are located
. . in the wider area, and the large home range of the
White-bellied Sea-eagle . L L .
. Coasts, islands, estuaries, rivers and lakes. Sea-eagle may mean that it will fly over the project
Haliaeetus leucogaster . f
area. It is unlikely, however, to depend on the
project area for survival.
Barn Swallow . . Unlikely. Known distribution of this species is
. . Open country, agricultural lands most likely near water . .
Hirundo rustica distant from the project area.
Rainbow Bee-eater Open woodlands with sandy soil, sand ridges, H.|gr.1. Habltat.and dlstrlbgtlon of this species falls
. . within the project area. Likely to be more common | P, R
Merops ornatus riverbanks, beaches, mangroves and rainforests .
during wet season.
Derby White-browed Robin Rainforest, vine forest, riparian vegetation, coastal High. Habitat and distribution of this species falls PR
Poecilodryas superciliosa cerviniventris scrub and nearby Eucalypt woodland. within the project area. '
Rufous Fantail Undergrowth in rainforest, wet eucalypt forest, High. Habitat and distribution of this species falls
Rhipidura rufifrons monsoon forest, coastal scrubs and watercourse. within the project area.
Migratory Wetland Bird Species
Great Egret Estuaries, tidal mudflats, shallows of rivers, fresh water | Low. Habitat does not occur within or adjacent to
Ardea alba wetlands, irrigation areas and large dams. the project area.
Cattle Egret Wetlands, tidal mudflats, drains, stock paddocks and Low. Habitat does not occur within or adjacent to
Ardea ibis croplands. the project area.
Oriental Plover Open plains, bare rolling country often far from water, Low. Summer migrant. Preferred habitat does not
muddy or sandy areas near swamps or tidal mudflats P

Oriental Pratincole
Glareola maldivarum

Plains, edges of open wetlands, tidal mudflats and
beaches.

Low. Summer migrant. Preferred habitat does not
occur within or adjacent to the project area.

Australian Painted Snipe

Vegetated margins of wetlands and ponds, marshy

Not Likely. Partly migratory. This habitat is not
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Common Name & Scientific Name

Preferred Habitat

Likelihood of Occurrence

Record in
Area

Rostratula australis

areas, tea-tree scrub open woodland.

found within the Redbank ERL.

Migratory Bird Marine

Fork-tailed Swift
Apus pacificus

Over open country from coasts to semi-deserts.

Moderate. Summer migrant. Habitat occurs within
or adjacent to the project area.

Great Egret

Estuaries, tidal mudflats, shallows of rivers, fresh water

Low. This habitat is not found within the Redbank

Ardea alba wetlands, irrigation areas and large dams. ERL.
Cattle Egret Wetlands, tidal mudflats, drains, stock paddocks and Low. This habitat is not found within the Redbank
Ardea ibis croplands. ERL.

Migratory Marine Reptile Species

Estuarine Crocodile
Crocodylus porosus

Coastal rivers and swamps, extending inland along
major drainage systems; open sea.

Moderate to High. Although creeks within the
project area are a long way from coastal river
systems, Estuarine Crocodiles have been reported at
increasingly large distances upstream from the
coast.
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Vegetation and Habitat Types

Broad-scale vegetation descriptions of the Northern Territory presented in the Vegetation of
Australian Tropical Savannas Map (EPA QId 2001) indicates that two main vegetation groups
occur within the project area. These include:

) Woodland: Dominated by Eucalyptus tectifica (Darwin Box) and Corymbia terminalis
(Desert Bloodwood), with a sparse shrub layer and Heteropogon contortus (Black Spear
Grass), Chrysopogon spp. (Ribbon Grass) and Sehima nervosum (White Grass) tussock
grasses. This vegetation type occurs on near level or undulating plains, including remnants
of slightly dissected surfaces. Soils are usually sands, earths or texture contrasts and often
overlie lateritic profiles.

o Open Woodland: Dominated by Corymbia dichromophloia (Variable-barked Bloodwood)
and Eucalyptus miniata (Darwin Woollybutt) +/- E. tetrodonta (Darwin Stringybark), with
Triodia bitextura (Curly Spinifex) and Sorghum spp. (Sorghum) grasses. This vegetation
type occurs on siliceous sandstones and conglomerates forming ranges, plateaus and scarps
with shallow soils of low fertility. Freshwater springs may be present in dissected gorges.

Ground-truthing during the May 2009 vegetation survey further classified the above vegetation
groups into five specific vegetation types (Table 6.2-4).

Snappy Gum Low Open Woodland - Gouldian Finch Breeding Habitat

Field surveys identified approximately 445 hectares of Snappy Gum Eucalyptus leucophloia subsp.
euroa low open woodland within ERL94, which equates to about 22% of the project area (refer to
Figure 6.2-3). This vegetation type is relatively common in the region with more significant areas
being located to the north of the project area. Snappy Gum woodlands that are close to permanent
water supply (i.e. Redbank and Settlement Creeks) are an important breeding habitat for the
Endangered Gouldian Finch Erythrura gouldiae (Palmer & Woinarski 2006). They provide good
quality hollows for nesting and shelter during the dry season for Gouldian Finch, and also several
other finch species. Section 6.2.5 provides more detail on the importance of Snappy Gum
woodlands in relation to the conservation of the Endangered Gouldian Finch.
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Table 6.2-4: Recognised Vegetation Types and Approximate Proportions of within ERL94
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Monsoon Forest

Closed Forest (Vegetation Type 1)
Mixed species closed forest, monsoon thicket. Restricted to sandstone gorges and
gullies.

Eucalyptus with Tussock Grass Understorey

Woodland (Vegetation Type 16)
Eucalyptus tectifica and Corymbia terminalis woodland; Sehima nervosum,
Chrysopogon fallax understorey. Occurs on near level or undulating plains.

Low Woodland (Vegetation Type 23)
Eucalyptus pruinosa low woodland. Eulalia aurea, Sehima nervosum understorey.
Occurs on near level or undulating plains.

Eucalyptus with Hummock Grass Understorey

Low Open Woodland (Vegetation Type 31)
Corymbia dichromophloia and Eucalyptus tetrodonta low open woodland with
Triodia bitextura understorey. Occurs on siliceous sandstones and conglomerates
forming ranges, plateaus and scarps.

Low Open Woodland (Vegetation Type 35)
Eucalyptus leucophloia (Snappy Gum) low open woodland with Triodia bitextura
understorey. Occurs on siliceous sandstones and conglomerates forming ranges,
plateaus and scarps.

Colours are linked to Vegetation Map (Figure 6.2-3). Reference to vegetation type numbers are linked to NT Vegetation Maps complied by Wilson et al. (1991).

Approximately 4% of ERL94 has been pre-disturbed as result of previous mining activities, mainly associated with Sandy Flat Mine.
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Figure 6.2-3: Map of Vegetation Types, currently disturbed areas and proposed expansion zones within the project area.
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Monsoon Forests — Regionally Significant Vegetation Community

Monsoon forest and riparian vegetation is renowned for supporting high biodiversity values.
Monsoon forests are regionally significant as they contain a restricted and diverse range of flora
species, and are only present in small, discrete, isolated areas (Brock 1993; NRETAS Wollogorang
2009). Monsoon species are drought tolerant as they are often associated with springs, creeks and
other year-round sources of water. The major threat to monsoon forest patches is frequent, hot fires
(Brock 1993).

Small isolated patches of dry and spring fed monsoon forests were identified within minor gorges
and gullies found on the siliceous sandstone escarpments to the north and west of the project area.
These areas comprised of ‘Closed Forests’ with mixed monsoon forest species, and covered
approximately 0.5% of the project area (refer to Table 6.2-4 and Figure 6.2-3). The Monsoon
Forest associated with Masterton’s Gully contains one of the largest and most established patches
within the project area and immediate surrounds. The rocky gully and highly vegetated gully is fed
by the perennial Muinyin Spring which provides permanent water to the gully habitat. Threatened
and Near Threatened fauna species were identified within this area during the field survey (Figure
6.2-4). No threatened flora species were identified.

. Carpentarian Rock-rat
I
| Orange Leaf-nose Bat

! Purple-crown Fairy Wren

! White-browed Robin

A 0 25 50 . > VA
Figure 6.2-4: Threatened and Near Threatened species identified within and adjacent to
Masterton’s Gully.

Fifty-flora species were identified within the gully site during the survey. Onsite vegetation is
recognised as a Tall Closed Forest within the gully. The vegetation community is dominated by
Syzygium angophoroides with a sparse understorey dominated by Galactia tenniflora herbs,
Lindsaea ensifolia ferns and Cymbopogon procerus grass tussocks. Eucalypt and Corymbia
woodlands surround the monsoon forest patch. The Class B weed Hyptis suaveolens was prolific at
the gully mouth, and a number of large Mango trees Mangifera indica on the edge of the forest. A
small infestation of introduced Wild Passionfruit Passiflora foetida was also located. The Mango
trees were planted by William Masterton around the 1950s as part of his garden outside the cave
dwelling. These trees are one of the historic components associated with Masterton that will be
preserved within the lease.
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Downstream Riparian Flora and Fauna

Surface water runoff from the project area is fed through a series of ephemeral tributaries and
creeks to Settlement Creek (to the south) and Redbank Creek (to the north). These drainages both
flow through the Wollogorang cattle station, across the Queensland border into the Gulf of
Carpentaria.

The Northern Territory section of Settlement Creek catchment has declared beneficial uses based
on its Environmental, Riparian and Cultural values. These declared beneficial uses (water values)
stem from a Government initiative that facilitates a community based approach to sustainable
water use. This process incorporates contributions from the local community on how Settlement
Creek is to be used by identifying the environmental, riparian and cultural values they place on that
water body.

The Queensland section of Settlement Creek is listed under the Queensland Government’s Wild
Rivers Act. A Wild River is recognised under the Act as being a healthy river free of major dams
and weirs and free of the typical pollution from large-scale irrigation operations
(http://wildrivers.org.au/info). In the dry season, Settlement Creek supports permanent waterholes
which form critical refuges for fauna. In the wet season, it feeds immense wetlands, including the
internationally important Wentworth Aggregation of wetlands.

The Wentworth Aggregation — QLD116, is listed by DEWHA in the Directory of Important
Wetlands in Australia. It is one of the best examples of wetlands characteristic of alluvial and
estuarine systems, and provides seasonally rich waterfowl and wader habitat. Although the whole
Wentworth Aggregation does not benefit from legislative protection, a portion of the area is
reserved as a Fish Habitat Area, and the Queensland State Coastal Management Plan provides
policy that prevents, minimises or mitigates impacts on coastal wetlands.

In order to assess the potential downstream impacts of the Mine, an EPBC database search was
extended to cover Settlement Creek all the way from the mine site to the Queensland coast. This
extended search identified over eighty migratory species that could potentially inhabit the
Wentworth Aggregation of Wetlands. The Queensland EPA Wildlife Online database was also
searched for the extent of Settlement Creek from the Qld border to the coast. This data can be
found in the Fauna Inventory within the survey report (Appendix E). Riparian or wetland
dependent fauna species of Queensland conservation significance (Nature Conservation Act 1992)
listed within the search results include:

o Black-necked Stork Ephippiorhynchus asiaticus (Rare in Qld); and
. Eastern Curlew Numenius madagascariensis (Rare in QId).

Aquatic species, such as the Freshwater Sawfish Pristis microdon and Gulf Snapping Turtle Elseya
lavarackorum are discussed in more detail at the end of this chapter. Potential downstream riparian
species such as the Black-necked Stork Ephippiorhynchus asiaticus, Eastern Curlew Numenius
madagascariensis, Australian Painted Snipe Rostratula benghalensis, and other listed potential
Migratory Wetland and Marine Species (EPBC Act) are not discussed because the potential
impacts and management requirements for these riparian species will reflect those for downstream
aquatic species (see Section 6.2.6).

Existing Weed Species and Pest Animal Species

Weed Species

The majority of the project area was free of introduced flora species, with the majority of species
being relatively benign environmental weeds that only established in disturbed areas. Seven
introduced flora species were identified during the survey, with two of these being declared weeds
under the NT Weeds Management Act (Table 6.2-5). Review of the NT Flora Atlas database
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identified that a further three declared weeds (Acanthospermum hispidum, Alternanthera pungens
and Sida cordifolia) and another 13 introduced flora species within 20 km of the project area.

Several of the larger river system between Borroloola and Redbank also contain relatively large
infestations of Noogoora Burr Xanthium strumarium.

Table 6.2-5: Introduced flora species identified during the May 2009 field survey

Common Name Scientific Name Status

Hyptis Hyptis suaveolens Class B

Spiny Head Side Sida acuta Class B

Mango Mangifera indica Introduced
Wild Passion Fruit Passiflora foetida Introduced
African Mahogany Khaya senegalensis Introduced
White Cedar Melia azedarach Introduced
Stylo Stylosanthes spp. Introduced

Hyptis Hyptis suaveolens is declared a class B/C weed (growth and spread to be controlled and not
to be introduced to the Northern Territory) under the NTWM Act 2001. This species was
discovered in relatively high abundances within the entrance of Mastertons Gully (monsoon
forest). This weed has been given a high priority by Smith (2002) because of the severe threat it
presents toward natural ecosystems. It is a perennial herb growing to 2.5 m in height with seed
being dispersed along waterways and through attachment to animals, humans and mud adhering to
vehicles and machinery (Smith 2003).

Spiny Head Sida Sida acuta is also declared a class B/C weed under the NTWM Act 2001. This
species was discovered within the Redbank/Azurite area in low abundance. This species grows in
disturbed areas particularly over grazed pastures and over used areas. It is a prolific seeder and is
easily dispersed by adhering to clothes, animal fur and vehicles. Often found in human inhabited
areas. Large infestations of Spiny Head Sida can compete and impact on more desirable native
species. (Smith 2002)

Pest Animal Species

During site visits and surveys throughout 2009, the following introduced fauna species have been
recorded within the Redbank project area:

. Cane Toad Rhinella marina;

. Cattle Bos indicus or Bos taurus;
. Horse Equus caballus;

o Feral Pig Sus scrofa; and

. Buffalo Bubalis bubalis.

During 2009, Cane Toads were observed throughout the project area, however higher numbers
were typically encountered in areas of permanent water (i.e. Masterson’s Gully, Hanrahan’s Creek
and other incidental observations at Redbank Creek). Cane Toads are currently nominated for
listing as a ‘key threatening process’ under the EPBC Act as they have the ability to outcompete,
prey upon, and poison many native Australian fauna species. Their current distribution covers most
of Queensland, northern New South Wales and tropical Northern Territory (van Dam et al. 2002).
Currently, no wide scale control method is available in Australia. The Cane Toad is likely to have
occurred in the project area since mid to late 1980s.

Cattle (tagged and untagged) associated with Wollogorang Station were commonly observed
within the project area during 2009 surveys, especially in areas of permanent water (which at the
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time of survey included Redbank pit, Hanrahan’s Creek and Redbank Creek). Several lone bulls
were observed grazing in the area. The extensive eucalypt forests both within and surrounding the
project area are broadly affected by feral animals and livestock. The condition of riparian zones
and swamps is generally declining because of damage associated with proliferation of livestock,
feral pigs and buffalo (Woinarski 2006).

Feral pigs were not directly observed at the site during Redbank Fauna Surveys conducted in May
2009, however a number of tracks and some bones were found that indicated the presence of the
species. Feral cats Felis catus are known to occur in the area however none were observed during
the 2009 Redbank Fauna Survey.

6.2.3 Potential Impacts and Management of Flora and Fauna

The significance of each impact has been analysed in line with EPBC Act Policy Statement 1.1 —
Significant Impact Guidelines (Matters of National Environmental Significance). Without
appropriate management, the proposed mine expansion may have a significant impact on
endangered or vulnerable species through:

. Reducing the area of occupancy of the species;

. Adversely affecting habitat critical to the survival of a species;

. Modifying, destroying, removing, decreasing the availability or quality of habitat to the
extent that the species is likely to decline;

. Resulting in invasive species that are harmful to an endangered or vulnerable species
becoming established in the endangered or critically endangered species’ habitat;

. Introducing disease that may cause the species to decline; or

. Interfering with the recovery of the species.

For each of the impacts identified in this section, associated risks have been described and rated
based on the likelihood and magnitude of their consequence (refer to Chapter 5). The proposed
mining expansion areas (thus subject to direct environmental impact) are included within the
vegetation map in Figure 6.2-3.

The main management areas for flora and fauna proposed by Redbank are as follows:

) Managing the environmental legacy issue at Sandy Flat Mine;

o Protection of Threatened species;

o Significant habitat protection (i.e. monsoon forest and Snappy Gum woodland);

) Reduction of impact from noise, lighting and vibrations;

o Reduce habitat fragmentation and impact on wildlife connection corridors;

o Further planned ecological studies and opportunistic surveys during water monitoring; and
o Determining important of Indigenous flora and fauna.

Implementation of water monitoring programs (refer to Appendix B for Water Management Plan)
and other prescribed land management activities are designed to identify emerging impacts on
critical or important flora, fauna and habitat (refer to draft EMP Appendix ). Mine operations will
cease should significant impacts be detected:

o Through an unforeseen event;
) Via an avenue overlooked during the development of the EMP; or
) Through failure of one or more proposed management measures.
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Redbank aim to minimise environmental impact during and post expansion works. Redbank will
also remediate the environmental contamination legacy from the previous mining ventures at
Sandy Flat Mine, that has resulted in a significant impact on riparian and in-stream biota since the
1990’s (due to water being acidic and containing high levels of Aluminium and Copper
compounds).

Managing the Environmental Contamination Legacy

Redbank have established a comprehensive water quality monitoring program that includes
monthly ground and surface water sampling along with annual in-stream macroinvertebrate
studies. Monitoring sites have been selected within Hanrahan’s Creek (the receiving watercourse),
downstream watercourses (to determine the extent and severity of contamination) and the Sandy
Flat mine area (the source of the contamination). Several locations to the north of the lease (along
Redbank Creek) are also included in the monitoring program in order to collected baseline results
prior to developing several copper resources in the Redbank Creek surface water catchment. A
water treatment process is being developed in order to enable release of better quality water into
the environment. Improving the water quality of natural waterways affected by previous
operations at the site will have positive impacts on dependant ecosystems both within and
downstream of the project area. Refer to the Water Management Plan (Appendix B) for more
detail on the environmental legacy issue and how Redbank propose to manage and monitor the
situation.

Two ecological survey sites were established within contaminated and uncontaminated (upstream)
areas along Hanrahan’s Creek during the May 2009 field survey. Results from this study offered an
insight into the capacity for species to utilise this degraded habitat, and also discovered a healthy
refuge of aquatic and semi-aquatic biota upstream of the contaminated area. There appeared to be a
distinct difference in fauna assemblages, the most notable difference being the absence of native
frog species within the contaminated site. This result indicates that surface water quality in the
project area is likely to have significant long-term impacts on resident flora and fauna species if
contamination sources (i.e. Tailings Storage Facilities) are not managed appropriately.
Additionally, contamination will continue to seep into natural water ways if this site remains
undeveloped.

Protection of Threatened Species and Significant Vegetation Communities

Threatened and Near Threatened species were confirmed during May 2009 surveys, along with
vegetation communities that hold regional significance. Background and proposed management
techniques of these species are discussed in Sections 6.2.4 t0 6.2.8.

All inductees to the Redbank site will be briefed on threatened and near threatened species likely to
be encountered within the project area and surrounds. All critical habitat within the mine footprint
area that are to be protected from disturbance will be clearly highlighted during the induction.

The sandstone monsoon forest habitat that supports preferred habitat for the Endangered
Carpentarian Rock Rat is outside the proposed mine impact area. Redbank will avoid impacting on
Monsoon Forest and aims to actively manage weeds and fire that may degrade the quality of the
habitat (refer to Table 6.2-6).

Redbank, through EcOz, have a working relationship with the Biodiversity Unit of the NT
Department of NRETAS. As such, Redbank are committed to supporting Government surveys in
the local area to target threatened species. Support will be in the form of:

o Permitted, safe access to necessary areas of the project area; and
o Research and survey logistics.
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In return, Redbank request access to survey results and management recommendations from the

resulting reports. Redbank intend to communicate their involvement in the surveys, and the survey
results, to demonstrate their commitment to responsible environmental management.

Support of research surveys and resultant recommendations/findings will also aid in enhancing
rehabilitation techniques.

A Flora and Fauna Management Plan is contained within the draft EMP (refer to Appendix I).
This Plan has been developed to ensure the protection of identified vulnerable or endangered fauna
and/or their preferred habitat.

Mitigating impact of Noise, Vibrations and Lighting

Noise and vibrations from mine activities (such as blasting, excavation and heavy vehicle traffic)
have the potential to impact on local fauna. These sources of impact will be highest at the
proposed mining areas and Sandy Flat processing plant (through blasting, heavy vehicles,
excavation etc). These areas are mostly already disturbed though past exploration and mining, and
are not located within or adjacent to threatened species dependant habitat or in significant refuge
zones. This reduces the chance for significant impact in local fauna. Refer to Chapter 6.10 for
specific management objectives to mitigate noise and vibrations during the operations.

The proposed Redbank Mine operation involves both mining and processing on site. Mining is
likely to be conducted during daylight hours only however processing is expected to continue 24
hours a day. The effect of artificial lighting is not expected to have a significant impact on local
fauna assemblages because the proposed expansion areas already constitute an altered habitat state
when compared to that of the surrounding environment.

The camp will be operational 24 hours per day, 7 days per week. However, camp lighting will be
maintained at low levels, and erected in directional arrangements designed to minimise light spill
on surrounding areas. It is therefore likely that the impact of lighting on local fauna will be
negligible.
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Table 6.2-6: Potential Impacts and Management Options for Species of Conservation Significance
CR - Critically Endangered; EN — Endangered; VUL — Vulnerable; NT — Near Threatened; DD — Data Deficient; LC — Least Concern; MIG - Migratory

Common & Aust / N.T. Status | Potential Positive and Negative Impacts from Management Actions that aim to minimise the potential impacts
Scientific Names EPBC | TPWC the Proposed Mine g P P
Snappy Gum Woodland
e Minimise clearing of Snappy Gum woodland (preferred habitat);
o Maximise progressive rehabilitation of the project area;
Gouldian Finch eLoss of preferred habitat; and e Where applicable, ensure that Snappy Gums and preferred food grass
. EN EN ' i i ioriti i i
Erythrura gouldiae e Increased disturbance through traffic and noise. species fqr the Finch are prioritised when selecting species for
revegetation; and
o Restrict the majority of traffic to the proposed haul road and vehicle
access road.
Monsoon Forest Habitat
Carpentarian Rock-rat
. EN CR
Zyzomys palatalis
Carpentarla_n Antt_achlnus VUL EN
Pseudantechinus mimulus
¢ Avoid clearing near known Rock-rat habitat, and retain native
Northern Quoll eLoss of critical habitat; vegetation corridors between rocky monsoon forests;
Dasyurus hallucatus EN EN eBushfire frequency and intensity; » Bushfire Management with objectives to reduce frequency of late dry
Ghost Bat Not e Cattle impacting on habitat (cattle are the bushfires;
. - NT responsibility of Wollogorang Station); and e Provide alternative pumped water sources and fence off areas of
Macroderma gigas Listed i o inarian habitat wh to deter cattle: and
_ _ eIntroduction of new weeds and spread of existing | FParian habitat where necessary (o deter cattle; an
Derby White-browed Robin MIG NT weeds. « Actively manage Rock-rat habitat patches within the project area for
Poecilodryas superciliosa cerviniventris weeds.
Orange Leaf-nosed Bat
Rhinonicteris aurantia N
ot
Listed NT
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Common & Aust/N.T. Status | Potential Positive and Negative Impacts from Management Actions that aim to minimise the potential impacts
Scientific Names EPBC | TPWC the Proposed Mine g P P
Aquatic or Riparian Habitat
Freshwater Sawfish ¢ Treatment of contaminated water to produce neutral (pH 7) and low
. VUL VUL C ditions-
Pristis microdon « Acid Mine Drainage; opper conditions;
] ' L . o Test water for pH and Copper concentrations before it is released into
'Lo‘t’v pH and high copper/aluminium content in Hanrahans Creek to ensure that waters meet relevant guidelines on
. waterways; .
Gulf Snapping Turtle EN LC y o water quality;
Elseya lavarackorum *Seepage from the Sandy Flat Mine Tailings o Regularly conducting ground water and surface water monitoring to
Storage Facility; and identify potential sources of contamination;
«Cattle ny;pla};:tm? \(/)\;l t|1|ab|tat (catSttIet.are)the o Annual macroinvertebrate monitoring in nearby streams; and
: : : responsibility of Wollogorang Station).
Australian Painted Snipe VUL VUL P y gorang e Provide alternative water sources and fence off areas of critical
Rostratula australis riparian habitat to exclude cattle.
Sandstone Escarpment
eLoss of preferred habitat: and ¢ Avoid clearing near known Carpentarian Grasswren habitat
Carpentarian Grasswren Not EN p- i ' ) ) (sandstone escarpment with mature Spinifex grasses); and
Amytornis dorotheae Listed o/ibr;ltteenrse: IZtr: (;eglkr::] erf]sand potential for increased eFire management (protection measures) in the Grasswren’s preferred
Y ' habitat in the west and north of the project area.
Generalist Species
Emu
. _ Not 1 vy
Dromaius novaehollandiae Listed
Australian Bustard Not _ _ ¢ Minimise vegetation clearing;
Ardeotis australis Lised | VUL | eVegetation Clearing; « Maximise progressive rehabilitation of the project area;
Red Goshawk e Altered Fire Regimes; and e Restrict the majority of traffic to the proposed haul road; and
Erythrotriorchis radiatus VUL VUL | elIncreased disturbance through traffic and noise. | e Bushfire Management with objectives to reduce frequency of late dry
bushfires.
Bush Stone-curlew Not
. . . NT
Burhinus grallarius Listed
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Reduce Fragmentation of Habitat and Impacts on Habitat Corridors

Clearing any vegetation or habitat type is likely to have the following impacts on the species
inhabiting that particular habitat type (in line with impacts outlined in EPBC Act Policy Statement
1.1):

. Reducing the area of occupancy of the species;

o Adversely affecting habitat that may be critical to the survival of a species; and

. Modifying, destroying, removing, and decreasing the availability or quality of habitat to the
extent that the species is likely to decline.

In addition to habitat loss, clearing can impact on the quality of habitat in areas adjacent to
clearing. This is referred to as the ‘edge effect’ (Ford et al. 2001; Hobbs 2001). Edge effects can
potentially impact on animal movement, depending on their behaviour and mobility (Goosem et al.
2001). Native species that are habitat specialists or that move amongst several habitat types, such
as between patches of monsoon forests, are particularly at risk (Ford et al. 2001). Edge effects are
most pronounced where there is a significant change in vegetation structure, such as when open
woodland gives way to open pits that are devoid of vegetation.

Some more reclusive fauna species will be impacted by the presence of personnel in the area
(especially in the vicinity of the camp), which may restrict their home range, or cause them to
move to a different area. The proposed Haul Road will be a linear feature that may fragment
habitat for some species that will not range across the Haul Road due to lack of cover. For this
reason, Redbank have limited proposed roads within the project area to two; one for haul trucks,
and one for general vehicles transiting between the camp and Sandy Flat mine.

The former Australian Heritage Commission defined wilderness areas as “large areas in which
ecological processes continue with minimal change caused by modern development” (DEWHA
2009). Fortunately, the final footprint from the proposed Redbank mine expansions is small
relative to the surrounding wilderness area, inventoried in the early 1990’s according to a number
of nationally adopted criteria (DEWHA 2009). As such, it is unlikely that the proposed mine
expansion will have a significant effect on the integrity of wilderness values of the region.

Redbank will keep vegetation clearing to an absolute minimum area during development of the
proposed expansions. Approximately 16% of propose expansion areas are already largely disturbed
from previous mining and exploration works. Therefore, it is not anticipated that expansion works
will significantly increase edge effects for flora and fauna in the area. A slight reduction in
available habitat for some species is likely to result (approximately 100 hectares of native
vegetation is proposed to be cleared) (refer to Figure 6.2-5). This amount is insignificant at the
bioregional scale.

Redbank and EcOz have worked towards ensuring that necessary clearing avoids preferred habitat
of threatened species, such as the Snappy Gum vegetation community which is preferred habitat
for the Endangered Gouldian Finch. The regionally significant monsoon forest patches to the north
and west of the project area is not within or close to vegetation clearing or mine development.

The proposed final project footprint has been designed to minimise impact on vegetation types that
support or are important to threatened species. The majority of vegetation proposed to be cleared
consists of commonly occurring open woodland vegetation types. These include:

o Corymbia dichromophloia open woodland (74.5 ha or 6.3% of this vegetation type);
o Eucalyptus tectifica open woodland (21.5 ha or 8.6% of this vegetation type); and

o Eucalyptus pruinosa open woodland (2.5 ha or 4.2% of this vegetation type).
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The propose clearing and vegetation the above types should not impact on threatened species in the
area. As discussed above, Eucalyptus leucophloia (Snappy Gum) woodland provides important
habitat to the Endangered Gouldian Finch, thus proposed expansion areas will avoid this habitat
type where practicable. As a result, under 3 hectares of Snappy Gum is designated for clearing by
Redbank during this operation, an area which constitutes only 0.6% of available Snappy Gum
woodland within ERL94 (refer to Figure 6.2-5). No vegetation clearing will occur within or in the
vicinity of any monsoon forest habitat.

A Vegetation Clearing Plan has been included in the Project’s draft EMP (refer to Appendix ).
This Plan was developed in accordance with the NT Land Clearing Guidelines and outlines
procedures which minimise the overall destructive effects of clearing and enhance the capacity for
rapid and successful site rehabilitation. For example, the short-term stockpiling of cleared
vegetation for use on previously disturbed areas. For further details on the staged Rehabilitation
Plan, refer to Section 6.4.

O Pre-disturbed Areas
19 ha, 16%
3 ha, 2%

2.5ha, 2% [ Eucalyptus leucophloia (Snappy Gum)
O Eucalyptus pruinosa (Silver Box)

O Corymbia dichromophloia (Small-fruit Bloodwood)
74.5 ha, 61%

[ Eucalyptus tectifica (Darwin Box)

Figure 6.2-5: Area and proportion of vegetation types proposed for clearance

Further Planned Ecological Field Studies

The ecology of the region is relatively under-represented in the scientific literature, largely because
of the remoteness and lack of historical development in the region. In an attempt to address this
current lack of scientific knowledge, and to monitor the effects of the project on the surrounding
environment, Redbank will engage in (either actively or by providing support for) further
ecological research in the region.

Redbank, through EcOz, have a working relationship with the Biodiversity Unit of the NT
Department of NRETAS. As such, Redbank are committed to supporting Government surveys in
the Redbank region targeting species of conservation significance, especially in regards to the
Carpentarian Rock-rat. Support will be provided in the form of:

) Permitted, safe access to necessary areas of the project area;

) Performing targeted surveys to assist in the knowledge base and therefore ability to
successfully manage the species; and

o Anything else deemed necessary by NRETAS and Redbank.

In return, Redbank request access to survey results and management recommendations from the
resulting reports. Redbank intend to communicate their involvement in the surveys, and the survey
results, to the wider community to demonstrate their commitment to responsible environmental
management.
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Riparian Flora and Fauna

Contaminant outputs from the mine, and necessary reagents for processing have the potential to
escape the mine footprint and impact on the water quality of creeks, streams and rivers (habitat for
aquatic fauna and drinking water for terrestrial species) both in the immediate area and
downstream. Specifically, contaminated surface and groundwater from the current Sandy Flat
Mine may enter Hanrahan’s Creek and flow downstream to waterways that feed Settlement Creek.
Settlement Creek, given its conservation value, is a priority in terms of management, thus Redbank
are committed to mitigating the environmental legacies left behind from previous mining activities
(see Positive Impacts section above). However, the reason and source of contamination in this
creek must be managed and mitigated in order for the downstream Settlement Creek to recover.

Macroinvertebrate sampling will be performed annually to assist in analysing the health of creek
and river systems in the area. Baseline data has been collected by ERISS and EcOz in March 2008
and March 2009, and further surveys are planned for areas that may be affected by future mining
areas within ERL94 (Redbank, Azurite and Bluff). A decline in macroinvertebrate diversity and
abundance may indicate a negative impact on river health and through continued monitoring,
differences can be observed quickly and management plans adapted and implemented in a timely
manner (refer to Water Management Plan in Appendix B for further information on
macroinvertebrate sampling).

Management measures to deal with biting insects and minimising mosquito breeding habitat are
discussed in Section 6.13 and are contained within the Biting Insects Management Plan in the draft
EMP (refer to Appendix I).

A potable water bore exists approximately 100 m west of the camp area. Current extraction rates
will rise significantly to accommodate the increase in camp capacity once mining operations
commence. Water consumption for the camp has been estimated at 280 litres per person per day.
This equates to approximately 1680 L per day, or 50 KL per month when the camp is operating at
full capacity.

Another bore exists within the Sandy Flat area and may be used as a water source during copper
oxide and sulphide processing. Groundwater from the Sandy Flat bore will supplement stormwater
collected from runoff during the wet season and recirculated as process water. A preliminary water
balance (input and consumption) can be found in Section 6.3 (table 6.3.7).

Dillon et al. (2009) have ranked the following groundwater dependent ecosystem receptors from
most sensitive to least sensitive to changes in groundwater level, including:

Most Sensitive Aquatic fauna
. Algae
7 Wetland vegetation
7 Riparian vegetation
L Terrestrial vegetation
Larger stygofauna
Least Sensitive Smaller stygofauna

Impacts of groundwater draw down can include (Dillon et al. 2009):

) Formation of acid-sulphate soils in depositional environments (hence consequences to water
quality and aquatic and soil life); and

o Increased stress on plants due to the groundwater table dropping faster than the plant can
extend its roots.

Rapid changes in the watertable that exceed the rate at which groundwater dependent flora and
fauna can adapt results in impacts on ecosystem health (Dillon et al. 2009).
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The rate at which the Sandy Flat watertable will drop due to water extraction for copper processing
is dependent on the size and replenishment rates of the existing aquifer, which is currently

unknown. Similarly, the size of the aquifer established for potable water at the mine camp is also
unknown.

Determining Indigenous importance of flora and fauna

As detailed in the Historic and Cultural Environment Chapter in Section 6.8, traditional owners
place a high degree of cultural significance on many natural attributes such as species, landforms,
rivers and water holes. Cultural values are inclusive of the use of species and habitat for hunting
and gathering, as well as a complex relationship for upholding traditional beliefs, kinship, law and
ceremony.

There are few Aboriginal people living permanently in the area of Redbank (ANU, 2009), as most
now live in various towns in the wider region. Therefore, current use of species for hunting and
gathering is almost non-existent within ERL94. However, there is a potential that some resident
species are still important to the local Indigenous community for reasons associated with culture
and past land use. Consultations were undertaken with prospective native title holders and the
Waanyi Garawa rangers in order to assess cultural values and concerns (see Chapter 8).

Traditional hunting species, such as Emus and Australian Bustards (Bush Turkeys), are known to
occur in the region. However, there is evidence that a substantial decline in populations of these
species has occurred within the Northern Territory, and local anecdotal evidence from traditional
Garawa people also reports a recent decline in Emu numbers. The proposed mine expansions will
aim to reduce impact on these species, especially in terms of bushfire control which is a key
threatening process for these species.

More information on local significance of flora and fauna will be sought and complied during the
early stages of the proposed mining expansions.

Collaboration with Wollogorang Station and Indigenous Ranger Group

Collaborative projects will be sought with adjacent land managers, particularly Wollogorang
Pastoral Lease (the current land owner of the project area), traditional owners, and the local
Waanyi Garawa Rangers. Collaborative projects will enable monitoring on a whole of catchment
scale, and management of direct and in-direct impacts, both short term and long term.
Collaboration will be sought in relation to:

. Water monitoring on a wider catchment scale;

o Bushfire management of the greater region to reduce the frequency of high intensity fires;
o Facilitating flora, fauna and vegetation surveys;

. Managing cattle impacts on riparian zones, and impacts of mining on cattle;

o Weed management strategies over the greater region.

Redbank propose to meet with Wollogorang and Waanyi Garawa Rangers to gain an understanding
of their current water monitoring procedures. The potential for a collaborative approach to
Redbank’s water monitoring commitments will also be investigated (refer to Chapter 6.3). Should
Wollogorang permit, water quality data could be collected on a whole-of-catchment scale so that
anomalies can be better traced to their source, and the true extent of source impacts can be better
determined.

Redbank will liaise directly with Wollogorang (the landholder) to determine the feasibility and
permitted extent of bushfire management specific to the property. With permission from
Wollogorang, Redbank will seek advice from Bushfires NT on creating a patchy mosaic of burning
through well placed firebreaks and prescribed burns to reduce the frequency of intense late dry
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season bushfires. Ideally, Redbank will work with Wollogorang and other neighbouring land

owners towards a regional bushfire management plan. Local traditional owners will be engaged to
assist with fire management.

Redbank will work with Wollogorang to establish an agreed cattle management strategy, as
Redbank may need to fence some areas to reduce impact from wandering livestock around
waterways and hazardous areas of the mine. Mine areas that create surface water ponding that may
attract cattle may require to be fenced. Redbank, through liaison with Wollogorang Station, may
be able to provide alternative watering points for cattle to reduce impacts on riparian zones in
rehabilitation areas.

Collaborative projects including flora, fauna and vegetation surveys, and weed management will be
sought with adjacent land managers, particularly Wollogorang Pastoral Lease, and the local
Waanyi Garawa Rangers. These projects will enable mapping of vegetation and critical habitat at a
regional scale so that clearing necessary for Redbank expansions can avoid those habitats with
specific conservation values. This information will be much more pertinent than information
restricted to the Redbank lease area as most of the listed species have a large home range, and thus
rely on habitat patches and corridors beyond those within the Redbank area.

Weed and Pest Species Management

Cattle and horses in the project area are likely to originate from Wollogorang Station (the primary
land owner). Exclusion is the most appropriate form of control for these species. Fencing will be
erected where necessary to eliminate the risk of stock entering areas where their presence has the
potential to create hazards to the animals themselves, plant equipment, or human health. Redbank
will exclude cattle and horses, along with other vertebrate fauna species, from hazardous areas
such as the tailings storage facility and open cut pits. Highly contaminated natural waterways may
also be fenced to exclude these species, which will also reduce chance of local native fauna
consuming the water.

Cane Toads are well established within the project area, thus control of this species is difficult.
Nonetheless, mine works will avoid creating artificial habitats that may provide potential Cane
Toad breeding grounds. Although Redbank is limited in ability to manage invasive fauna species,
the company is committed to support any invasive species programs operating in the area.

Under the Weeds Management Act, Redbank have a legislative requirement to control the growth
and spread of the existing Class B/C weeds within the project area. Mining activities may
introduce new weeds or spread existing weed infestations if not managed. Weed extent can be
detrimental to native flora species, which is likely to have a flow-on negative impact on native
fauna. Two declare weeds were identified during the survey (Hyptis and Spiny Head Sida), and
several more could potentially invade (Table 6.2-7).
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Table 6.2-7: Potential Weeds and their Management Priority

. Schedule _— Ll
Common Name Weed Species Priority Natural
Class
Ecosystems

Mexican Poppy Argemone ochroleuca Class B/C High Severe
Candle Bush Senna alata Class B/C High Severe
Khaki Weed Alternanthera pungens | Class B/C High High
Noogoora Burr Xanthium strumarium Class B/C High High
Caltrop Tribulus cistoides Class B/C High Moderate
Nut Grass Cyperus rotundus Not Listed | Medium Moderate
White Cedar Melia azedarach Not Listed | Medium Moderate
Wild Passion Fruit | Passiflora foetida Not Listed | Medium Moderate

(References: Smith 2002; INFONET 2009)

Redbank will employ measures to ensure that mine activities do not spread or introduce weeds on-
site. Throughout construction, an increased number of vehicles and plant equipment will be
driving to and from the site. As such, the risk of weed introduction and existing weed spread will
increase if not managed appropriately. Redbank will build a wash down area so that all vehicles
and equipment arriving and leaving the site can be inspected and if necessary washed to reduce the
risk of weed spread.

As part of offsetting their potential environmental impacts, Redbank plan to actively manage
weeds in areas of monsoon vine-forest habitat within the project area (which constitutes preferred
habitat for the threatened Carpentarian Rock-rat). Weed management strategies will be designed
and conducted with assistance from expert consultants and the NT Government Weeds Branch.
Ideally, Wollogorang and other neighbouring land owners will become involved in creating a weed
management plan for the greater region. Where possible, the Garawa Rangers and local
Traditional Owners will be engaged to participate in weed management programs.

Annual weed surveys will occur across the site, and weed control activities in the project area will
be conducted where appropriate.

Bushfire Management

Redbank’s presence and operations on the mine site may increase the number of potential fire
ignition sources. However, as Redbank intend to seek and perform best practice fire management
over the project area, the frequency of intense, late dry season bushfires is expected to be reduced.

Redbank’s proposed bushfire management actions are outlined in more detail in the draft EMP
(refer to Appendix 1). It is important that fires and fuel loads are managed to avoid hot, late dry
season fires which are recognised to be detrimental (Tropical Savannas CRC 2001). The optimal
fire regime for maintaining biodiversity involves variable small-scale mosaic burning (Tropical
Savannas CRC 2001).

Redbank will liaise directly with Wollogorang (the landholder) to determine the feasibility and
permitted extent of bushfire management specific to the property. With permission from
Wollogorang, Redbank will seek advice from Bushfires NT on creating a patchy mosaic of burning
through well placed firebreaks and prescribed burns that will hopefully reduce the frequency of
intense late dry season bushfires. Ideally, Redbank will work in cooperation with Wollogorang
and other neighbouring land owners to create a regional bushfire management plan. Garawa
Rangers and local traditional owners will be engaged to assist with fire management.
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Rehabilitation Planning

A rehabilitation plan is outlined the draft EMP (refer to Appendix 1). The rehabilitation plan
includes measures to:

. Restore surface stabilities;
. Restore Landform;
. Revegetate in accordance with pre-existing conditions; and

o Continue surface water and groundwater quality monitoring to ensure environmental
legacies are minimised.

Beyond progressive rehabilitation, Redbank aim to conduct final rehabilitation such that the
rehabilitated areas provide a similar quality of fauna habitat to those habitats that existed prior to
any mine disturbance, and negates or minimises restrictions on future land use.

Redbank plan to re-use stockpiled seed banks where possible. This will involve collecting
vegetation (mulch) and topsoil (seed bank) from cleared areas and stockpiling and re-using as soon
as practicable to rehabilitate previously disturbed areas.

It is unlikely that stored natural seed banks of the required volume will be available at mine
closure, therefore additional techniques will be utilised for final rehabilitation. Redbank aim to
restore all disturbed areas to a state that best reflects its original condition.

Groundwork for final rehabilitation will involve gaining an understanding of local indigenous flora
species and the succession of species required to bring a disturbed area back to a representational
diversity of flora species. Selection, collection and propagation of indigenous species are likely to
require assistance from expert consultants.

Chapter 6.4 specifically focuses on the rehabilitation and decommissioning of the proposed
operation.
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6.2.4 Managing Potential Impacts on Threatened Species within Monsoon Forests

The following species conservation significance have been identified or could potentially occur
within Monsoon Forest patches within the Redbank project area:

° Carpentarian Rock-rat Zyzomys palatalis (Endangered - EPBC; Critically Endangered - TPWC)

. Carpentarian Antechinus Pseudantechinus mimulus (Vulnerable — EPBC; Endangered - TPWC)
o Northern Quoll Dasyurus hallucatus (Endangered — EPBC; Critically Endangered - TPWC)

. Purple-crowned Fairy-wren Malurus coronatus macgillivrayi (Near Threatened - TPWC)

. Derby White-browed Robin Poecilodryas superciliosa cerviniventris (Near Threatened- TPWC)
. Orange Leaf-nosed Bat Rhinonicteris aurantia (Near Threatened - TPWC)

. Ghost Bat Macroderma gigas (Near Threatened - TPWC)

Background information

Carpentarian Rock-rat Zyzomys palatalis

The Carpentarian Rock-rat is Critically Endangered in the Northern Territory (TPWC Act) and
nationally Endangered under the EPBC Act (Figure 6.2-6). This species is endemic to the Gulf of
Carpentaria and has only been confirmed within the Northern Territory. The known distribution
falls within a 35 km radius of the Wollogorang sandstone range (Puckey and Woinarski 2006).
The project area (ERL94) falls within this limited range and contains one of the five known
populations of the species (Woinarski et al. 2007) (these locations are provided in Figure 6.2-7).

Two Carpentarian Rock-rats were captured and released during the fauna survey within the
monsoon forest of Mastertons Gully. This gully contains a small dense pocket of sandstone
monsoon forest which is fed by a permanent freshwater spring (Muinyin Spring). This is ideal
habitat for the Carpentarian Rock-rat.
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Figure 6.2-6: Picture of a Carpentarian Rock-rat within Masterton’s Gully
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While little is known of their specific
microhabitat requirements, all populations to
date have been found within sandstone gorges
with rock slopes covered in dry monsoon forest
and woodland, and within 100 m of permanent
spring water (Trainor et al. 2000). Extensive
trapping programs in similar habitat within the
area have not expanded the Carpentarian Rock-
rat’s currently known range (Trainor et al. 2000).

Fleshy fruits and large seeds from monsoon
forest plants, such as Terminalia subacropa, T.
carpentariae, Ficus spp. and Pandanus
aquaticus, are an important component of the
Carpentarian Rock-rat’s diet (Trainor et al.
2000).

Breeding occurs throughout most months,
however there is thought to be a peak in births
during mid to late dry season when food
availability in monsoon forests is highest
(Trainor et al. 1996). Life span of Carpentarian
Rock-rats is relatively short, as individuals are
unlikely to live for more than two years in the
wild.

Radio tracking research by Puckey et al. (2004)
found that individual Rock-rats could travel up
to 2 km in one night within the monsoon forest
zone. The furthest the radio tracked individuals

LY Carpentarian Rock-rat Populations [§
— Watercourses Contours (50m)

foraged away from the rainforest edge was 80 m (:ERLY4
(Puckey et al. 2004).

Figure 6.2-7: The five known Carpentarian
Rock Rat populations

Carpentarian Antechinus Pseudantechinus mimulus

The Carpentarian Antechinus is listed as Vulnerable under the EPBC Act 1999 and Endangered
under the TPWC Act 2000. Carpentarian Antechinus are mouse-sized carnivorous marsupials
(Dasyurids) that are buff grey/brown above and white below. They have a distinct rufous patch
behind their large ears. Limited information is available on the ecology of this species, however
current evidence shows that they occur in habitat that is associated with high coverage of rocks,
boulders and crevices (Woinarski et al. 2007). They are nocturnal, and feed on invertebrates.

This species of small marsupial is found in areas of dense rock cover and is highly restricted in its
range with recent confirmed sightings only within the Sir Edward Pellew Island group in the
Northern Territory and close to Mount Isa in Queensland (Woinarski 2006). EPBC Act database
searches and review of NT Atlas records from up to 20 km from ERL94 indicates that this species
is not likely to occur, and has not previously been recorded within the area. It is therefore highly
unlikely that this species occurs within ERL94, however preferred habitat for this listed species
exists in the sandstone vine forest habitat on the Redbank lease. Survey efforts targeting the
Carpentarian Rock-rat within the closed monsoon forest habitat at the gully site (the only potential
habitat for the Antechinus within ERL94) did not determine presence of the Carpentarian
Antechinus.
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Processes threatening the existence of this species are not clear, however, the Carpentarian

Antechinus may be affected by extensive late dry season fires, and predation from feral cats
(Woinarski et al. 2007).

Northern Quoll Dasyurus hallucatus

Northern Quolls are nationally Endangered (EPBC Act) and Critically Endangered in the Northern
Territory (TPWC Act). They are nocturnal carnivorous marsupials that feed on large insects, small
invertebrates and soft fruits. Appearance is similar to a small cat with white spots on a dark
grey/brown furred body and a long tail. Northern Quolls are most common in dissected rock
scarps, however they are also found in Eucalyptus woodlands, around human settlements,
rainforest patches and on beaches (van Dyck 2007).

Quolls are terrestrial or arboreal and individuals are known to use a range of den sites, including
rocks crevices, hollows, termite mounds, rooves, and goanna burrows (van Dyck 2007). Breeding
occurs once a year (late May early June) with male mortality occurring post mating.

Northern Quolls are currently distributed within several disjunct populations across the mainland
and islands of northern Australia. Their distribution has contracted significantly since European
settlement, as they were once one widespread across the top end of Australia. This contraction over
the past 3 decades has been accelerated by the establishment of Cane Toads Rhinella marina across
Queensland and the Northern Territory (Oakwood 2004; Watson and Woinarski 2003).

Additional factors influencing the rapid decline in Northern Quolls over the past few decades has
been attributed to feral cats, disease, and changes in fire regimes within their preferred habitat
(Woinarski et al. 2007; Woinarski et al. 2001; Brathwaite and Griffiths 1994). The species is
particularly susceptible to cane toad toxins and quickly die when they attempt to prey on the toads
(Woinarski et al. 2007), which prevents the establishment of aversion behaviours.

There is currently no recovery or management plan for this species, mainly due to current lack of
broad-scale options for controlling Cane Toads (the Quoll’s major threat). Northern Quolls have
not been recorded within 20 km of ERL94, however, preferred habitat exists in Masterton’s Gully,
and the project area is not outside their potential range. The closest known current population of
Northern Quolls from the project area is on the islands in the Gulf of Carpentaria. No mainland
records have occurred in the area for many years, despite intensive trapping programs conducted
during Carpentarian Rock-rat surveys.

Derby White-browed Robin Poecilodryas superciliosa cerviniventris

The Derby White-browed Robin is listed as Migratory under the EPBC Act and Near Threatened
under the TPWC Act. This Robin inhabits coastal and inland monsoon forest, mixed patches of
deciduous vine scrub, and paperbark along river courses (Readers Digest 1997). During the 2009
surveys, the robin was recorded within the monsoon/riparian forest of Masterton’s Gully on several
occasions. Very little documentation exists on the primary threats to this species that have resulted
in their listing as Near Threatened under the TPWC Act, however one known threat is the
degradation of riparian habitat (WWF 2007).

Purple Crowned Fairy Wren Malurus coronatus macgillivrayi

The Purple Crowned Fairy Wren identified during the survey was the eastern subspecies of, which
occurs from north western Queensland and the Gulf hinterland in the Northern Territory. This
species is regarded as Near Threatened in the Northern Territory (TPWC Act). This Fairy-wren
lives in groups beside rivers and streams fringed with Pandanus (Readers Digest 1997). Very little
documentation exists on the primary threats to this species, however one known threat (similar to
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the White-browed Robin) is the degradation of riparian habitat (WWF 2007). The western

subspecies, Malurus coronatus coronatus is listed as Vulnerable under the TPWC Act (PWCNT
2006), and is not found within this region.

During the 2009 surveys, the Purple Crowned Fairy Wren Malurus coronatus macgillivrayi
(eastern subspecies) was recorded in two different gullies, including Masterton’s Gully, and also
near the existing mine camp. These fairy-wrens were observed every morning and afternoon within
the Masterton’s gully during the May 2009 fauna survey of ERL94.

Ghost bats Macroderma gigas

Ghost Bats are considered to be Near Threatened in the Northern Territory (TPWC Act). They were
observed on one occasion hunting in relatively large numbers in the Bluff survey area during the
field survey. Identification was achieved through spotlighting and recognition of their audible and
distinct social calls. Identification was not confirmed though bat calls from these species can rarely
be defined with confidence (calls are scratchy and represent as distant or interrupted calls that
could be made by any species). It is also important to note that Ghost bats often fly without the use
of echolocation and may therefore remain undetected during Anabat surveys (Churchill 2008).

Distributed across tropical northern Australia, Ghost Bats require rocky crevices/caves/mineshafts
for suitable roosting sites (Churchill 2008). Populations of Ghost Bats have dropped dramatically
in the Northern Territory over the last 100 years, which is believed to be largely due to habitat
modification (Churchill 2008).

Habitat crucial for roost sites for Ghost Bats is typical of the sandstone escarpment and monsoon
forest country (outside of proposed development zones). There are several previous records within
monsoon forests and escarpments in the vicinity of the project area.

Orange Leaf-nosed Bat Rhinonicteris aurantia

Orange Leaf-nosed Bat are considered to be Near Threatened in the Northern Territory (TPWC
Act). The presence of this species was confirmed in Masterton’s Gully through identification of
several call sequences recorded by an Anabat detector in May 20009.

This species requires hot and humid roosting sites (28-32°C and 96-100% relative humidity) during
the dry season (Churchill 2008), which reflection conditions within monsoon patches in the area.
The species is distributed across the Top End of Australia, with a subpopulation in the Pilbara
region (Churchill 2008). There is a paucity of information regarding reason for population decline
of this species, however threats to the Pilbara form of Orange Leaf-nosed Bat are thought to
include loss of roosting habitat through the collapse and flooding of old mine shafts and tunnels
(Environment Australia 1999). Disturbance of natural caves and crevices would be assumed to
have a similar impact on this species.

Potential Impacts on Monsoon Forest Species

Monsoon forests are outside of proposed mine expansion areas. It is therefore unlikely that
populations will be directly impacted by the mine expansion.

Redbank’s presence on the previously vacant mine site may increase the risk of fire started by an
artificial ignition source, however as Redbank intend to seek and perform best practice fire
management over the project area, which should subsequently the reduced frequency and intensity
of bushfires in the area.

Cattle impact on riparian habitat through trampling, defecation, and potential introduction of weeds
when they visit this habitat for water, green feed, and shade. Some cattle impact was noted in the
Masterton’s Gully riparian area during the 2009 surveys.
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Mining activities may introduce new weeds or spread existing weed populations if not managed.

Weed extent can be detrimental to native flora species, which is likely to have a flow-on negative
impact on native fauna species.

Groundwater drawdown effect may potentially occur from water extraction for potable water
supply at Redbank Camp. It is unlikely that these are linked to the same aquifers, however,
precautions have been made to ensure that no impact will be imposed on the Monsoon Forest.
Standing water levels will be closely monitored at the camp water bore and stream flow of
Muinyin Spring (within Masterton’s Gully) will be measured as part of the monthly monitoring
exercise. This will detect if extraction from the bore is impacting on the monsoon forest ecosystem.
However, current calculations indicate that the bore yield is 2.5 L/sec which should be sufficient to
supply potable water to the camp without any significant impact on the aquifer.

Proposed Management Actions for Monsoon Forests
o Avoid vegetation clearing within Monsoon Forests and surrounding woodlands;

. Retain native vegetation corridors between Monsoon Forest patches along the escarpment;
o Bushfire Management with objectives to reduce frequency of late dry bushfires;
. Provide alternative pumped water sources and fence off areas of riparian habitat where

necessary to exclude cattle;
. Support threatened species surveys in the area; and
. Actively manage for weeds.
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6.2.5 Managing Potential Impacts upon the Gouldian Finch

Background information

Gouldian Finch Erythrura gouldiae are listed as Endangered under the EPBC and TPWC Acts, and
were identified during the field survey in May 2009 (Figure 6.2-8). Snappy Gum or Salmon Gum
woodland is recognised as being an important habitat for Gouldian Finch. They move into areas of
wooded hillside, nesting in hollows provided by trees (such as Snappy Gum) and feeding on the
fallen seed of Sarga spp. grasses from February to October (Palmer & Woinarski 2006). In the wet
season, they move down into drainage depressions and feed on perennial grasses such as Spinifex
Triodia bitextura, Cockatoo Grass Alloteropsis semialata and Golden Beard Grass Chrysopogon
fallax (Palmer & Woinarski 2006). The species is also classified as Migratory under the EPBC
Act due to seasonal population movements across habitats (on a regional scale).

Figure 6.2-8: Gouldian Finch within the project area

The Gouldian Finch has been studied for over two decades and has been the subject of a number of
scientific papers and reports, and action plans for the recovery of the species have been
implemented (Dostine 1998; Dostine et al. 2001; Franklin 1999; Franklin et al. 2005; O'Malley
2006; PWCNT 1994, 2001; Woinarski & Tidemann 1991, 1992; Woinarski et al. 2005). The
Gouldian Finch is listed as nationally Endangered due to anecdotal and quantitative evidence of
range contraction and population decline (Woinarski et al. 2007). The endangered listing within
the Northern Territory’s TPWC Act is due to an estimated total population of less than 2500 mature
individuals in the NT, with no subpopulation containing more than 250 mature individuals. There
is also evidence of a continued decline in population numbers.

There are a variety of threatening processes contributing to the decline in Gouldian Finch
populations within the Northern Territory, with the most important being altered availability of
food resources due to changes in understorey vegetation. Grazing by livestock and other introduced
grazing species, and changes due to alterations from natural fire regimes are believed to be the
primary drivers towards disturbing the balance of Gouldian food availability. Reduced populations
of a number of other granivorous (seed eating) birds within northern Australia have also been
recorded (Franklin et al. 2005). Other threatening processes to the Gouldian Finch include the
parasitic mite Sternostoma tracheacolum, finch trapping for illegal pet trades, and habitat
reduction.

A substantial area of Snappy Gum woodland is present within the project area, and confirmed
sightings of the Gouldian Finch were made during systematic and opportunistic surveys in Snappy
Gum woodland during the May 2009 fauna survey (refer to Figure 6.2-9). These survey records
are the first Gouldian Finch records within 20 km of ERL94 according to NT Fauna Atlas database
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searches. The survey recorded a total of 17 individuals at five different locations, with the largest
recorded group comprising five individuals.

Both red and black-headed varieties of Gouldian Finch have been observed in the project area. All
observations were within or adjacent to Snappy Gum Eucalyptus leucophloia low open woodlands
(one of the preferred nesting habitats for the Gouldian) or close to permanent water.

Potential Impacts from the Proposed Development

Vegetation clearing associated with the proposed mine expansions will reduce habitat available to
the Gouldian Finch, and may fragment other areas of available habitat through construction of the
Haul Road. This is especially important for vegetation consisting of Snappy Gum woodlands.
However, this species is migratory across its range and is unlikely to be affected by localised
impacts, provided access to critical habitat requirements such as breeding sites and surface water is
maintained. Further habitat fragmentation and disturbance may occur through increased traffic and
noise.

Proposed Management Actions

. Avoid or minimise vegetation clearing and disturbance of Snappy Gum (Eucalyptus
leucophloia subsp. euroa) woodland. The final mine footprint for the operations only
proposes clearing of less than 3 hectares of Snappy Gum open woodland, which comprises
approximately 0.6% of Snappy Gum vegetation that is currently supported within ERL94.
Clearing of Snappy Gum is only planned to occur for the development of the Bluff Waste
Rock Dump and the widening of corridor for the Haul Road between Bluff and Sandy Flat
Mine. These estimations may also be reduced during practical onsite decisions;

. Maximise progressive rehabilitation of the project area;
. Where applicable, ensure that Snappy Gums and preferred food grass species for the Finch

are prioritised when selecting species for revegetation on Waste Rock Dumps (as this
species and associated habitat typically persist in rocky slopes and hills);

. Restrict the majority of traffic to the proposed haul road and vehicle access road; and

o Continued opportunistic survey efforts to identify Gouldian Finch throughout the dry season
will continue during the life of mine (likely to be conducted in unison with water monitoring
program). Redbank will also aim to support scientific surveys in local area in return for data
and recommendations towards rehabilitation and closure options.
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Figure 6.2-9: Gouldian Finch Observations during May 2009 Survey and Snappy Gum Woodland
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6.2.6 Managing Potential Impacts on Threatened Aquatic Species

The threatened aquatic species that may inhabit creeks downstream of the proposed mine include:

. Freshwater Sawfish Pristis microdon (Vulnerable - EPBC & TPWC)
. Gulf Snapping Turtle Elseya lavarackorum (Endangered - EPBC)
. Australian Painted Snipe Rostratula australis (Vulnerable - EPBC & TPWC)

Background Information

Freshwater Sawfish Pristis microdon

The vulnerable Freshwater Sawfish is found throughout northern Australia, however their
abundance and specific habitat requirements are unknown (Stevens et al. 2005). From data
collected to date, it appears that juvenile sawfish appear to be mainly confined to freshwater
environments (Stevens et al. 2005). The Freshwater Sawfish is particularly vulnerable to
overfishing from gill net and trawl fisheries (Stevens et al. 2005). It is also likely that water quality
of freshwater streams in its catchment could impact on this species. Neither the NT’s Fauna
database, nor the Qld EPA’s Wildlife database holds records of the sawfish within downstream
waterways of the project area. However, this species does register in EPBC database searches of
the area due to presence of suitable habitat.

As discussions with DEWHA prior to EIS development indicated, management measures for these
species should involve improving water quality on the assumption that they are present, rather than
undertaking targeted surveys to determine their presence. Based on available data and literature,
the Freshwater Sawfish is unlikely to occur within watercourses within ERL94, however, they may
occur in downstream more substantial waterways further north towards the Gulf of Carpentaria
(i.e. Settlement and Branch Creeks).

Gulf Snapping Turtle Elseya lavarackorum

The Gulf Snapping Turtle is listed as Endangered nationally (EPBC Act), but is not regarded to be
of conservation concern (defined as Least Concern) in the Northern Territory (TPWC Act). This is
a large, short-necked turtle that can grow up to 35 cm in length. It is similar in appearance to the
more common Northern Snapping Turtle (E. Dentata) but possesses an undulating structure
between the humeral and pectoral shields of its plastron (Wilson and Swan 2003). The species is
mainly herbivorous, feeding upon leaves, flowers, bark and Pandanus roots. Juveniles have been
known to feed on insect larvae. The main research priority for the Gulf snapping turtle is to gain a
better clarification of its status.

The Gulf Snapping Turtle is only known to exist in rivers draining into the gulf of Carpentaria
(Qld), including the Calvert and Nicholson river systems of the Northern Territory. There have
been no records of the Gulf Snapping Turtle within ERL94 or within the two main waterways that
link ERL94 with the Gulf of Carpentaria (Qld) (Settlement Creek and Branch Creek).

The major threat to this species appears to be trampling of its nesting sites by stock and feral
animals, such as pigs. However, there is a lack of information on this species which limits
identification of the turtles specific and most significant threats. Aquatic surveys were not
conducted during the field survey in May 2009 (nor were Snapping Turtles recorded incidentally),
and Snapping Turtles have not been recorded within 20 km of the project area (NT Fauna Atlas).
Lack of previous records within the region does not confirm that species does not inhabit the area.
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Australian Painted Snipe Rostratula australis

The Australian Painted Snipe, listed as Vulnerable under both the EPBC Act and the TPWC Act, is
known to inhabit shallow inland freshwater, or brackish, permanent or temporary wetlands
(Readers Digest 1997). These habitats do not exist within the project area, however the Snipe and
other Migratory species listed under the EPBC Act are likely to inhabit the Wentworth Aggregation
of Wetlands, which are approximately 80 km downstream of the project area and thus may be
affected by potentially contaminating activities.

Potential Impacts from the Proposed Development

If contaminated water continues to be discharged from the current Sandy Flat Mine into natural
waterways, the current contamination zone will extend further downstream and possibly impact as
far as the Wentworth Aggregation of Wetlands in Queensland. This may impact on Threatened
and Migratory species that are known or could possible occur within the downstream Settlement
Creek region (along with other native aquatic and semi-aquatic biota).

The main sources of contamination (mainly low pH, and high lead and aluminium concentrations)
that could lead to this type of impact are:

o Seepage from the current Tailings Storage Facility (the environmental legacy adopted by
Redbank);

o Potential seepage from the proposed Tailing Storage Facility;

. Sandy Flat Pit, as it is hydrologically connected to the Tailings Storage Facility and
Hanrahan’s Creek;

o Acid Mine Drainage from current Waste Rock Dump at Sandy Flat Mine; and

. Acid Mine Drainage from proposed Waste Rock Dumps at Bluff, Redbank/Azurite and
Sandy Flat Mine.

Cattle also pose a degradation issue for aquatic areas through trampling, defecating (affecting
water quality and nutrient cycles) and weed spread. Even though this is not a directly related
impact from the Redbank operations, management effort to reduce degradation of riparian zones
within the project area will still occur (under consultation with Wollogorang Station).

Proposed Management Actions

Management effort will be focused on rigorous improvement and subsequent maintenance of water
quality, based on a conservative approach of assuming that threatened aquatic or wetland species
are either present onsite or affected downstream.

Redbank’s proposed water quality management measures are listed in detail in the Water
Management Plan (refer to Appendix B). These include:

o Undertake water treatment processes within contaminated water currently occurring in
Sandy Flat Pit. Treatment will involve raising pH and reducing copper and aluminium
concentrations;

o Testing water before discharge into Hanrahan’s Creek to ensure that it meets relevant
guidelines on water quality;

o Regularly conducting ground water and surface water monitoring to identify potential
sources of contamination; and

o Annual monitoring of biological indicators (i.e. macroinvertebrates) specifically chosen
locations to detect change in water health.

Redbank may also fence some areas to reduce impact from wandering livestock around waterways
close to mining areas and roads. However, as the project area is situated within Wollogorang
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Station, the impact from wandering livestock is not a new threat to the area and is an issue related
to the Station rather than the mine. Any new areas that create surface water ponding that may
attract cattle will be fenced. Redbank, through liaison with Wollogorang Station, may be able to
provide alternative watering points for cattle to reduce impacts on riparian zones within and
downstream of ERL94.

6.2.7 Managing Potential Impacts on Carpentarian Grasswren

Background Information

Although not listed nationally, the Carpentarian Grasswren Amytornis dorotheae is listed as
Endangered within the Northern Territory (TPWC Act 2000) and are known to occur within the
region. It is Endangered due to distribution extent estimated at less than 5,000 km?, population
fragmentation, a continued decline within its range, decline in habitat quality and decline in
population size.

The Carpentarian Grasswren is a medium-sized grasswren, with a slender body and rusty coloured
back, known to live amongst mature stands of Spinifex (Triodia sp.) on ledges and boulders of
sandstone outcrops (Woinarski et al. 2007). Habitat consisting of hummock grassland on
sandstone outcrops is required by the Carpentarian Gras-wren for nesting sites and to provide food
in the form of seed produced by mature Spinifex hummocks. The species is restricted to areas of
sandstone outcrop within the Carpentarian and Adelaidean systems in the Gulf of Carpentaria
(Lewis and Woinarski 2006). ERL94 contains a relatively large proportion of Spinifex hummock
grass as an understorey component (one element of the Grasswren’s preferred habitat) of Corymbia
and Eucalypt open woodlands. However, only a small area of these hummock grasses within
ERL94 are located on sandstone scarps, boulders and outcrop (constituting all elements of the
Grasswren’s preferred habitat), found to the west and north of the lease.

Confirmed sightings of Carpentarian Grasswren are infrequent. The species is more abundant in
Queensland than in the Northern Territory, where substantial declines in population have been
reported. Two major surveys of the distribution of Carpentarian Grasswren have been conducted.
A 1986 survey (Martin and McKean) discovered eight populations in the Gulf of Carpentaria.
Upon re-visiting these areas in 2005, Perry reported the species from only one of these sites
(Woinarski et al. 2007).

Like many threatened species, the Carpentarian Grasswren populations are in decline primarily due
to change in land use and contemporary fire regimes (Perry pers. comm. 2005). Increased
frequency of large-scale fires are believed to have fragmented Carpentarian Grasswren populations
and contributed to local extinctions. Such large-scale fires reduce the seed availability of Spinifex,
which in turn reduces the food availability and habitat suitability of the Carpentarian Grasswren
(Woinarski et al. 2007).

The field survey did not detect the presence of this species within the project area, however it is
considered a very difficult bird to survey (Lewis and Woinarski 2006) and only a small area of
preferred habitat was targeted. The closest record of this species to ERL94 has been approximately
35 km to the south (NRETAS Wollogorang 2009).
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Potential Impacts from the Proposed Development on Carpentarian Grasswren Habitat
The proposed mine development will not directly impact on areas determined to have habitat value

for the Carpentarian Grasswren.

Altered fire regimes may impact on the preferred habitat of the Grasswren within the project area.
These alterations to fire regimes are not the result of developments such as the proposed mine
expansion, but instead come from changes to the custodianship and associated management
practices of lands at the regional scale.

Proposed Management Actions

No clearing or disturbance of vegetation on the sandstone escarpment or ridge top is proposed by
the mining activities.  Therefore, direct impact from the mine development on potential
populations Carpentarian Grasswren is unlikely.

Management of this species would best be approached through controlling wildfires in areas of
mature Spinifex on the sandstone escarpment to the west and north of ERL94. The project area
will be managed in a way that reduces extensive late dry season fires. Fire management will need
to be conducted through a partnership with Wollogorang, the land owner. Redbank will encourage
liaison with Bushfires NT for fire management advice, and engagement of local traditional owners
to conduct the burns.

Efforts to identify this species will continue, and Redbank are committed to supporting scientific
flora and fauna surveys within the region.

6.2.8 Managing Potential Impacts on Generalist Threatened Species

Threatened species that potentially occur within the project area, and are wide-ranging, or have
general habitat requirements include:

. Emu Dromaius novaehollandiae (Vulnerable - TPWC)

. Australian Bustard Ardeotis australis (Vulnerable - TPWC)

. Red Goshawk Erythrotriorchis radiatus (Vulnerable - EPBC & TPWC Acts)
. Bush Stone-curlew Burhinus grallarius (Near Threatened - TPWC)

Background Information

Emu Dromaius novaehollandiae

The Emu is listed as Vulnerable in the Northern Territory (TPWC Act) and is not nationally listed
under the EPBC Act. NT Fauna Atlas records indicate that this species has previously been
recorded within 20 km of the project area. It is a large, flightless bird with a long neck and long
legs, standing 1.5 to 2 metres tall. The Emu inhabits most of the Northern Territory, though it is
scarce in the driest desert areas and woodlands of the Top End (Marchant and Higgins 1990).
Emus can move large distances in search of suitable habitat. They are believed to be more
sedentary in the north than they are in the south of the Northern Territory (Woinarski et al. 2007).
Female emus lay up to 20 eggs in a ground level nest, and the male incubates the eggs (for up to 55
days) and broods the chicks. Emus are omnivores, and mainly eat seeds, fruits, insects and the
growing tips of plants. The Fern-leafed Palm Livistona inermis is one of the preferred components
of Emu diet in the region, and several stands of this species were observed in the local area.

Surveys have revealed a substantial decline in Emu populations within the Northern Territory,
backed up by consistent anecdotal reports of Emu population declines. The species is listed as
vulnerable due to an inferred population decline of more than 30% over the last three generations.
Local anecdotal evidence from traditional Garawa people also reports a recent decline in Emus,
which constitute part of their bush tucker. One of the primary threats to Emus is reported to involve
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altered fire regimes (Woinarski et al. 2007). Repetitive fires destroy Emu nests and male Emus
incubating at the time of the fire. These fires often burn fruit producing plants (such as Livistona
inermis), thus reducing food for Emus at critical stages during the year

(http://www.anu.edu.au/caepr-old/country/garawa.php). Pastoralism also poses a threat to Emus
through vegetation changes (Woinarski et al. 2007).

Australian Bustard Ardeotis australis

The Australian Bustard is listed as Vulnerable within the Northern Territory (TPWC Act) and is not
nationally listed under the EPBC Act. NT Fauna Atlas records indicate that this species has been
recorded several times within 20 km of ERL94. Australian Bustards are a large, long-legged birds
that are widespread but scarce in the Northern Territory, where higher numbers tend to be found in
the north. They are the heaviest flying bird species in Australia. Preferred habitat includes open
country, grasslands, shrublands, grassy woodlands and other structurally similar habitats
(Woinarski et al. 2007) . Bustards range widely and tend to track rainfall, fire and food resources,
and can fly large distances in search of suitable country for these purposes. They are often found
foraging in recently burnt country.

The Bustard is Vulnerable in the Northern Territory due to their population declining by more than
30% over the last 10 years. Populations outside of the Northern Territory are still relatively
substantial. Major threats to this species include predation, altered fire regimes, hunting, habitat
disturbance, pesticides and grazing.

Red Goshawk Erythrotriorchis radiatus

Red Goshawks are considered Vulnerable in the Northern Territory and over Australia (TWPC and
EPBC Acts). This species has not been recorded within 20 km of the project area, according to the
NT Fauna Atlas. These raptors occur across much of northern Australia, and are usually found in
tall open forests characteristic of higher rainfall zones (Woinarski et al. 2007). Red Goshawks are a
bird of prey that hunts predominantly for medium sized birds within a large territory of 200 km?
(Woinarski et al. 2007). Nests are basket shaped and typically occur in large trees in riparian
zones.

The main threat to Red Goshawks is destruction of their preferred habitat (mainly associated with
agriculture/plantations). Other threats include; egg pouching, shooting and altered fire regimes.
The project area does not support tall open forest vegetation communities, as the dominant
vegetation type constitutes low woodland and low open woodland, thus the Red Goshawk is
unlikely to rely on this habitat.

Bush Stone-curlew Burhinus grallarius

An incidental sighting of the Bush Stone-curlew was recorded in May 2009 close to the mine
camp. This species in listed as Near Threatened in the Northern Territory (TPWC Act). There have
been only a few records of this species in the local area. The Bush Stone-curlew nests on the
ground, and relies on fallen timber for habitat and camouflage within grassy woodlands. The main
causes of decline for the Bush Stone-curlew have been attributed to clearing and continued
fragmentation, stock trampling eggs, predation (by foxes in the southern states of Australia), and
removal of fallen timber for visual amenity or firewood

(http://www.environment.gov.au/biodiversity/threatened/publications/pubs/tsd05bush-stone-
curlew.pdf).

Potential Impacts from the Proposed Development

Some vegetation clearing will be necessary to accommodate Redbank’s proposed mine expansions
(refer to Figure 6.2-3). This clearing will reduce habitat available to all species concerned, and
may fragment their available habitat through construction of the Haul Road.
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Further habitat fragmentation and disturbance may be imposed through increased traffic and noise
in the area. Traffic signs and increased awareness of native species that may be prone to road kill

will be a component of staff inductions to ensure species are not injured and that safety of worked
is not compromised.

Altered fire regimes, not as a direct impact from the proposed mine, may well impact on the
general remnant habitat within the project area.

Proposed Management Actions

o Redbank will keep vegetation clearing to the minimum necessary to accommodate
proposed expansions;

o Vegetation cleared for mining activities will be progressively rehabilitated where possible
(once the particular activity is complete), such that available habitat is gradually replaced:;
and

o Constructed roads and vehicular traffic will be restricted to the proposed Haul Road and
the nearby general vehicle access road. Speed signs and other appropriate warnings will
be visible.
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6.3 Protection of Water Resources.

6.3.1 Baseline — Existing Environment

Surface Water

Redbank Mine (Figure 3.4-1) comprises the existing Sandy Flat Pit (SFP), the Processing Plant and
the Redbank, Azurite and Bluff deposits. The Redbank deposit includes the Masterton Open Pit,
essentially old surface mining to a depth some 10 m below surface. There is a distinct surface
water divide between the SFP and other deposits although they are all located within the much
larger Settlement Creek Catchment.

The SFP is located on the eastern side of Hanrahan’s Creek, a southerly draining ephemeral
tributary of Settlement Creek (Figure 6.3-1). Redbank, Azurite and Bluff deposits are drained by
the easterly flowing Redbank Creek, also a tributary of Settlement Creek.
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Figure 6.3-1: Schematic Diagram of Redbank ERL94 (in red).

Water from the SFP enters Hanrahan’s Creek which drains into Echo Creek some 2.8 km
downstream. Echo Creek drains into Twelve-Mile Creek and eventually Settlement Creek
approximately 18 km downstream from SFP.

The Wentworth Aggregation of Wetlands is the closest wetland and the only wetlands that might
have been or may be impacted by mining activities in the Redbank area. These wetlands are 50 km
downstream of the SFP via Hanrahan’s Creek or 66 km downstream via Redbank Creek which is
connected to Settlement Creek during flood events.

Settlement Creek is well recognised in both the Northern Territory and Queensland as a healthy
river with environmental uses and values. The NT government has developed the Beneficial Use
(water values) Declaration to assist in the protection and management of water resources under the
NT Water Act 1992 i.e. how a water body may be used is based upon the values placed on that
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water body. The beneficial uses for the NT portion of the Settlement Creek Catchment include
Environmental, Riparian (or Agricultural) and Cultural (Table 6.3-1;
www.nt.gov.au/nreta/bud/use.html) and applies to all tributaries in respect of Settlement Creek (the
waterway) that are situated within the Northern Territory. The declaration of Beneficial Uses
requires Waste Discharge Licenses (WDLs) for mining applications (the Redbank WDL may be
found in Appendix C).

Table 6.3-1: Beneficial Uses of Settlement Creek

Beneficial Use Use Description

Environmental To provide water to maintain the health of aquatic ecosystems.

Public rights and ownership rights to take water for domestic +/or stock
purposes (or provide water for primary production including related
research).

Riparian (now listed as
Agricultural)

Cultural To provide water to meet aesthetic, recreational and cultural needs.

As a result of the NT Beneficial Use Declaration the appropriate ANZECC Water Quality
Guidelines to assess site environmental contamination would be the 95% (for slightly to
moderately disturbed ecosystems) and 80% (for highly disturbed ecosystems) protection levels.

Queensland’s Settlement Wild River Declaration 2007 conserves the natural values of rivers that
have not been significantly affected by development and thus have retained all, or almost all, of
their natural values (http://wildrivers.org.au/info). Conservation is achieved through development
restrictions and regulated use of natural resources for the Wild River and its catchment area, The
Settlement Wild River Area includes Settlement River and also the Wentworth Wetland
Aggregation, however although the project area is within the Settlement Creek Catchment, it is
within the Northern Territory, and is thus subject to NT legislation only.

Settlement Creek has already been impacted upon by past mining activities at Redbank; the
environmental legacy issues. Acidic surface waters with elevated levels of copper and aluminium
have been recorded in Settlement Creek and may have been continually discharged from the old
waste rock dumps, tailings facility and Sandy Flat pit since 1996:
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It is apparent from Table 6.3-2 that none of the streams, including the reference site, meet the 95%
protection level whilst Settlement Creek up to Wollogorang Station exceeds the 80% protection
level.

Table 6.3-2: Average Water Quality in Settlement Creek

ANZECC Guidelines for Aquatic Ecosystems 95% species level 6.5-8.5 55 1.4

ANZECC Guidelines for Aquatic Ecosystems 80% species level - 150 255
17 SFP 2.6 350,489 627,528
24 0.5km Hanrahan’s Pool 3.6 313,000 377,677
6 3.3km confluence Echo Creek (2.8km) 49 6,474 44,333
9 6.8km confluence Twelve-Mile Creek (3.5km) 6.0 190 1,588
12 18.4km confluence Settlement Creek (11.6km) 79 50 208
13 37.1km Wollogorang Station (18.7km) 8.1 213 25
14 Reference Site (Branch Creek not affected by SFP) 8.7 126 2.2

The SFP lies within the western portion of the Settlement Creek catchment (Figure 6.3-2). This
catchment spans across the Northern Territory and Queensland border and covers an area of more
than 15,000 km?. The majority of the catchment lies within Queensland. Figure 6.3-3 illustrates
the main sub catchments (refer also
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Table 6.3-3) of the Settlement Creek catchment within the Redbank Exploration Retention License
Number 94 (ERL 94)
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Figure 6.3-2: The Settlement Creek Catchment (NT Declared Beneficial Use).
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Figure 6.3-3: Catchments in and around the Redbank Mine Area
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Table 6.3-3: Catchments at Redbank Mine.

Catchment A Mean A | | ted A |
. rea ean Annua mpacte nnua
(Figure Sub Catchment 3 o 3
(ha) Runoff (m°/a) Runoff (m°/a)
6.3-3)
Redbank Creek R1 905 442,998
R2 430 210,485 210,485
R3 265 129,718
R4 125 61,188 61,188
Hanrahan’s
Creek H1 610 298,595
H2 720 352,440 352,440
Echo Creek El 1,970 964,315
E2 (receives runoff 715
from H2) 349,993
Total 5,740 2,809,730 624,113 or 22%
The highlighted catchments are or may be impacted upon by mining.
Redbank Creek is currently undisturbed whilst SFP currently impacts upon Hanrahan’s Creek.
Runoff from natural catchments is estimated at 5% of mean annual rainfall at Wollogorang.

The existing SFP with legacy environmental issues spans across some 27 ha within Catchment H2
and generates some 207,000 m® of contaminated surface runoff, a portion of which has entered
Hanrahan’s Creek in the past.

The northern half of ERL94 is within the Redbank Creek Catchment. This catchment has been
divided into four smaller sub catchments as each of these may be impacted upon differently by the
proposed mining activities (for proposed mining activities refer Chapter 3).

Two small portions in the south-east corner of ERL94 have been excluded as they drain away from
the proposed mine expansions.

The climate of the area is sub-tropical with well-defined wet and dry seasons. Most rain occurs in
the months of October to April. The mean annual rainfall is 977 mm (NT Bureau of Meteorology:
Wollogorang Station, 32 year record up to 2009, some 30 km east of SFP). The monthly rainfall
data collected at SFP appears in Table 6.3-4 and the Wollogorang rainfall data is displayed in
Figure 6.3-4.
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Table 6.3-4: Redbank Mine Rainfall Data.

N

Year Total Jul Aug | Sep Oct | Nov | Dec Jan Feb | Mar | Apr | May | Jun
Wollogorang
979 1 1 4 23 67 164 223 249 161 38 7 3
(Ave)
Evaporation |, 557 | 53 | 53 | 57 | 63 | 56 | 48 | 54 | 64 | 76 | 78 | 72 | 61
(daily)
97/98 934 0 0 0 20 19 421 241 66 98 55 0 14
98/99 1,358 0 0 21 75 267 240 146 273 243 93 0 0
99/00 1,123 0 0 0 40 183 184 23 335 224 69 0 65
00/01 2,125 0 0 0 99 207 612 164 809 182 52 0 0
01-02 786 0 0 0 83 52 77 349 177 32 16 0 0
02-03 1,512 0 0 0 0 36 13 1,252 | 141 38 32 0 0
03-04 1,316 0 0 0 1 27 209 420 600 55 4 0 0
04-05 701 0 0 0 0 43 228 176 156 75 23 0 0
05-06 1,491 0 0 0 0 19 25 488 102 856 1 0 0
06-07 620 0 0 0 0 0 148 199 125 148 NA 0 0
07-08 0 0 0 0 0 NA NA NA NA NA NA 0 0
08-09 1,107 0 0 0 38 133 115 565 221 0 35 0 0
09-10 0 0 0 n/a n/a n/a n/a n/a n/a n/a n/a n/a
Average 1089 0 0 2 30 99 207 366 273 177 38 0 7
All figures in mm.  Highlighted values exceed average for Wollogorang Station. NA = Not Available
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Figure 6.3-4: Wollogorang Rainfall graphic
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The above tabulation illustrates that rainfall at Redbank exceeded the Wollogorang mean annual
rainfall during 7 of the last 13 years.

Surface water sampling (Figure 6.3-6) has been undertaken at various locations across the sub
catchments and along Settlement Creek. Small scale mining between 1916 and 1961 at the Azurite
and Redbank deposits were regarded as insignificant with no detrimental effect on the quality of
water in Redbank Creek. As such, Redbank Creek is deemed close to pristine and water sampling
data gathered thus far will be used as a baseline against which future water qualities can be
assessed.

The Hanrahan’s Creek Catchment is currently impacted by the legacy of past mining operations at
ERL94. It is evident that acidic metal laden waters from the TSF, WRD and open pit at SFP
impacted upon Hanrahan’s Creek through a combination of direct surface water discharges and
indirect ground water seepage emanating in Hanrahan’s Pool (DPIFM, 2008). Extensive field
surveys confirmed the extent of the impacted zone downstream of SFP (Figure 6.3-9) but it seems
that an inferred geological structure downstream of Hanrahan’s Pool limits indirect discharges
through ground water seepage to this area. However overflows from Hanrahan’s Pool impacts on
the remaining downstream streambed of Hanrahan’s Creek to the confluence with Echo Creek and
beyond due to the acidity and levels of concentrations of heavy metals in surface runoff from the
pool.

Between 2002 and 2006 measured filterable copper concentrations at Settlement Creek, 35 km
downstream of the mine site, exceeded the ANZECC 80% protection level guidelines for Aquatic
Ecosystems. Recent 2008 sampling for the confluence of Settlement and 12 Mile Creek, 17 km
downstream of SFP, measured concentrations of all major metal elements at concentrations
markedly higher than the 80% protection levels. Visual observations along the streambeds of the
various creeks confirmed contamination as pools are invariably clear, bluish (indicative of acidity
and heavy metals) and the lack of aquatic life and stream vegetation (refer Figure 6.3-5).

=1 I Ty

Figure 6.3-5: Junction of 12 Mile Creek and Echo Creek
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Field Observation Table (photos not presented in report) (May 2009)
WP _[Observatians |Phota
131{White sludge present, blue green clear water, no insects, some algae, dead trees 6068
132| 6075 172m
133 6076 173m
134|Blue white sedment/sludge, some exposed laterite 6077, 6078 174m
135|Water pool, alage present, no other aquaticlife, white staining on rocks is reducing 6079, 6080, 6081 |174m
==l 136|White staining still occuring 6082 175m
137|White staining still occuring 6083 176m
l_Sﬂl\lerv limited staining 6084 177m
139|Water ponding, water is very clear and slightly green/blue, some insects, no aquatic plants, minimal white staining 6085, 6086 177m
140{Water pond, colour looking better but still very clear, insect life present, white crusting present, grass getting closer to edge 6087, 6088 179m
141|Water ponding, orange colouration, algal growth, white staining, lots of creek bank grasses, laterite outcropping 6089, 6090 181m
142|Water ponding, whitich blue sludge present, looser rocks - palaeochannel? 6091, 6092 180m
143|Water pond, whitish blue sediment patches 6093
144|Larger water body, whitich sedi is scattered 6094
145|Whitsh blue sediment patch, sandy, less rock 609%6
1 blue sedi patch 6097
147|Water is crystal dear, White crust on soils, potentially flowing from east 6099 179m
148|Algae increasing, white staining present, laterite boulders, clear water 6100 178m
Il pools, lots of grass, minimal white staining, red staining present Ily occurring?) 164 168 m
=W 186|Signs of dead aquatic plants (due to water drying out rather than copperimpact), no sign of c grass in good condition |165 171m
187|healthy looking water 166 173m
189|Potential end of ¢ 175m
190{No signs of contamination. Aquatic plants present, Grasses healthy, good looking water
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Figure 6.3-9: Current Contamination Trend in Hanrahans Creek
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Macroinvertebrate sampling has been undertaken since 2008 and is scheduled to be undertaken
annually throughout the life of the proposed mining activities. Comparison between reference and
contaminated sites reveal a significant reduction in macroinvertebrate diversity in waters
downstream of the identified environmental legacy issues. The 2008 macroinvertebrate sampling
was carried out by the Environmental Research Institute of the Supervising Scientist (ERISS) and
the 2009 sampling event was undertaken by EcOz Environmental Consultants under ERISS
supervision. The methodology used is referred to as Rapid Biological Assessment (RBA) as
recommended by the Australian Rivers Assessment System (AUSRIVAS). The 2008 assessment
of macroinvertebrates was extensive and incorporated a total of 15 survey sites (Humphrey et al.
2008). This study revealed that contaminated water from the SFP impacted negatively on
macroinvertebrate assemblages. Earlier 2003/2004 macroinvertebrate data revealed the more
sensitive taxonomic orders e.g. mayflies were absent downstream of 12 Mile Creek (the closest
study site to SFP and 17 km downstream). The total number of animals and number of taxa was
reduced compared to reference sites which included those in Redbank Creek (Humphrey et al.
2008). These studies provide important baseline data against which improvements in water
management at SFP and future expansions can be measured against. It seems that should the
current water management measures at SFP improves water quality in Hanrahan’s Creek that
recolonisation from upstream assemblages is possible. There was a lack of discernable impact of
historical mining activities on macroinvertebrates in Redbank Creek (Humphrey et al. 2008). This
may be due to the fact that mining activities were limited and restricted to the oxide zone.
Exploration soil surveys also show only localised copper anomalies around the workings with no
significant migration of metal down slope towards Redbank Creek.

The sampling by EcOz in March 2009 focused on Redbank Creek in the absence of significant
changes at SFP and along Hanrahan’s Creek. This event was designed to enhance the 2008
baseline data prior to mining of any of the newly identified deposits and was undertaken under the
instruction and supervision of ERISS. These samples are yet to be analyzed (analysis to be
performed by ERISS). The macroinvertebrate sampling is scheduled to continue in 2010 and will
be extended to include the sampling regime of the 15 sites previously sampled by ERISS.

Ground Water

SFP is situated on the Gold Creek Volcanics at the southern end of the McArthur River Basin. The
Gold Creek Volcanics and the underlying Wollogorang Formation and Settlement Creek Volcanics
form part of the Tawallah Group (Figure 6.6-1). Whilst there are many breccia pipes across the
district, only four contain significant amounts of copper: Sandy Flat is the largest of the
mineralised pipes; the other main deposits of copper are the Redbank, Azurite and Bluff deposits.
The SFP is covered by sand and cemented laterite to a depth of over six metres (DPIFM, 2008).

Preliminary drilling, undertaken as part of the current mineral exploration program, was
undertaken during August and September 2009. The primary aim of this program was to provide a
preliminary characterization of the ground water regime between the SFP and Hanrahan’s Creek
i.e. lithological descriptions, ground water levels and water quality. From the observations made
during the drilling program and data gathered it seems that ground water occurs predominantly in a
fractured geological environment comprising medium to hard rock trachytes, sandstone and
siltstone (Table 6.3-5)

Ground water levels are close to the surface (between 4.9m and 7.3m below surface) and resemble
the local topography i.e. flow directions and hydraulic gradients are towards drainage features
where the ground water level is within 2.0m from the surface and/or artesian (B22 and B24). From
lithological descriptions it appears that the palaeochannel does not exist as a continuous discreet
layer between the SFP and Hanrahan’s Creek as previously postulated (DPIFM, 2004). Even if it
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does exist in places it seems that ground water flow behaviour is rather fractured than homogenous

i.e. ground water flow in this zone will take place in smaller fractures and through distinct zones
rather than continuously throughout the layer.

Ground water yields are expected to be low in the range between 0.1L/s and 2.5L/s. A detailed
bore testing program is yet to commence. This program will aim at determining the hydraulic
parameters for the aquifer for detailed hydrogeological modelling employing flow and mass
transport finite element techniques.
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Table 6.3-5: Hydrogeological Details of Monitoring Bores

N

Sandy Flat Pit
SFMBO09- 1811E
B27 008 1755 48 8&16 170.6 4 44 -
7,603N
SFMB09- 1,528 E
B26 005 175.0 48 10 169.2 7 41
7174 N
SFMB09- 1,345 E
B25 007 170.0 48 18(s) 168.8 - 48 -
7,190N
SFMB09- 1418E
B20 003 174.0 48 18(L) 169.4 4 - 44
6,834 N
SFMB09- 1,269 E
B23 004 1715 48 22-24 168.0 - 15 33
6,950 N
SFMB09- 1,154 E .
B24 006 168.0 48 24-42f artesian - - 48
6,966 N
SFMBO09- 1,244 E
B21 002 1705 48 11 168.6 - 9 39
6,721 N
SFMB09- 1,009 E .
B22 001 168.0 48 16 artesian - 15 33
6,754 N
Tailings Storage Facility
SI-1 1976 E
B28 48 - - - 48 -
7,116 N
B29 SI-2 48 - - - 48 -
SI-3 2319E
B30 48 - - - 48 -
7,272 N
Existing Bores
2,400 E _
Access Road (1.3kmS of 1 8.5 8.0 ) 18-42 0-18
Camp) 7,800 N 2.5L/s
. 1,300 E 8.5-
Sandy Flat Pit Bore No 1 42 8.0 0-2 8-42 2-8
6,900 N 2.0L/s
. 1,300 E 8.5-
Sandy Flat Pit Bore No 2 42 8.0 0-2 8-42 2-8
6,900 N 2.0L/s
Bluff Deposit
BLMBO09- 6,020 E
B31 001 66 - - - 66 -
8,320N
BLMBO09- 6,300 E
B32 001 96 - - - 96 -
8,340N
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For the purposes of this preliminary assessment the following hydraulic parameters were assumed

based upon detailed lithological descriptions and visual observations of the drill cuttings:

= Transmissivity, T (the thickness b of the aquifer multiplied by the hydraulic conductivity K):
1m?/d to 10m?/d.

= Storativity, S: 1 x 10”.

Table 6.3-6: Ground Water Quality September 2009

Bore Number : Al Cu
. Location pH

(Figure 6.3-6) (ug/L) (na/L)
ANZECC Guidelines for Aquatic Ecosystems 95% species level 6.5-8.5 55 14
ANZECC Guidelines for Aquatic Ecosystems 80% species level - 150 25

Sandy Flat Pit

17 (surface water) SFP (open pit) 2.6 350,489 627,528
B27 Upstream of SFP Hanrahan’s Creek 6.7 <5 23.1
B26 North of SFP next to Savannah Way 6.1 <5 3.1
B25 North-west adjacent to Hanrahan’s Creek 6.5 <5 <0.5
B20 South of SFP west of Waste Rock Dump 59 <5 34
B23 Between SFP and Hanrahan’s Creek 4.4 7,880 67,000
B24 West of B23 adjacent to Hanrahan’s Creek 6.0 35 <0.5
B21 South-west of SFP, west of Waste Rock Dump 6.5 <5 186
B22 East of Pool next to Hanrahan’s Creek 6.1 <5 1.3

Existing Bores

1 South Sandy Flat Pit Bore 3.9 30,000 213,000
13 East Sandy flat Pit Bore 4.4 3,850 174,000
14 Mid West Sandy Flat Pit Bore 35 4,650 36,400
15 North Sandy Flat Pit Bore 6.7 <5 973

16 Process Bore 2.9 6,110 217,000
17 Mine Access Road Bore 2.8 <5 208,000

pH, Al and Cu were used as the primary chemicals of concern (CoCs) due to their aquatic toxicity. Nevertheless,
the concentrations of EC, major cations and anions and other heavy metals, included in the sampling regime,
display trends similar to those of the primary CoCs.

Averages for all existing monitoring bore records.

Table 6.3-6 (historical and recent groundwater data are included in Appendix B) essentially
confirms the observations made during the preliminary assessment of the drilling data. Bores at
the open pit have a low pH and high metal concentrations owing to their close proximity to the pit.
Production bores further afield have been impacted by contaminated water as a result of ground
water abstracted. Nevertheless, the bores were sampled shortly after (two to three weeks) drilling
was completed and thus may currently not be representative of aquifer water quality. Trends,
geochemical studies and further sampling will be undertaken together with further drilling and
testing programmes.

The above assessment indicates that groundwater seepage (quantity) from the SFP may not be as
significant as previously thought. Nevertheless it is evident from ground and surface water
qualities that the SFP is impacting on Hanrahan’s Creek. Due cognizance must be taken that
although seepage quantities could be much less, concentrations are at levels far exceeding the
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potential for dilution by upstream and downstream runoff. Furthermore, water quality in the

contaminated zone (refer Figure 6.3-9) is further impacted upon by evaporation (concentration)
during the prolonged dry season.

Preliminary estimates of seepage into Hanrahan’s Creek indicated that seepage may be far less than
100m*/day. This calculation assumed that dry weather seepage equals evaporation from the
impacted zone upstream of Hanrahan’s Pool in the absence of discharge from the pool. During the
wet season seepage may increase substantially, up to 200m*/day, due to elevated levels at the open
pit and across the TSF. These flows can be substantially decreased by dewatering of the open pit
(October 2009 water level is at 169mAHD) to a level below that of Hanrahan’s Creek (164mAHD)
which would create a local cone of dewatering (drawdown) and drainage towards the pit.

6.3.2 Potential Impacts

Existing

Legacy environmental issues from past mining practices exist on the site, and will continue to have
negative impact on downstream waters if left unmanaged. Through water quality monitoring,
Hanrahan’s Creek has been determined to have reduced water quality downstream of the existing
mine, presumed due to Acid Rock Drainage (ARD) from the existing Sandy Flat Pit and tailings
dam (contaminated waters are suspected to be entering the creek through both surface water and
ground water).

Pollution from ARD results in elevated levels of toxic metals, low pH values and elevated levels of
associated ions (Krasnicki et al. 2002). From May 2009 sampling, water of Hanrahan’s Creek has
been determined to be high in copper (total dissolved copper as high as 107mg/L) and have a pH as
low as 4.1 (highly acidic). High copper levels are likely to have detrimental impact upon aquatic
fauna, for example, copper can concentrate in the liver and flesh of fish and other aquatic fauna,
such as crustaceans and molluscs (Smith 1989). In situ experiments on impacts of ARD in the Mt
Lofty Ranges in South Australia prove that fish succumb quickly to low (as in 3.8-4.3) pH (Hicks
1997). In 2002, Krasnicki et al. reported that while declines in water quality due to acid mine
drainage are likely to produce toxicological responses in the biota, stream habitats are also
structurally impaired, as metal rich sediments can deposit out onto the stream bed (Krasnicki et al.
2002).

Results of previous studies on the toxicity of copper on aquatic biota have been contradictory
because the effect of copper has not been isolated from variations in physio-chemical parameters
such as water hardness and alkalinity (Riethmuller et al. 2000). Ideally, a model will be developed
that includes key water quality variables, such that true effects of acid mine drainage on aquatic
fauna can be estimated (Riethmuller et al. 2000), however macroinvertebrate sampling in the
project area to date has been sufficient to highlight the fact that legacy issues have negatively
impacted stream life in Hanrahan’s Creek and downstream.

Potential

At the SFP, the proposed mining activities and expansions, which entail significant upgrades and
the introduction of water management measures to contain and treat contaminated waters, have the
potential to impact positively on the existing contamination and downstream environment of
Hanrahan’s Creek and ultimately Settlement Creek by implementing appropriate strategies detailed
in this EIS.

At the proposed Redbank, Azurite and Bluff deposits, mining activities and expansions have the
potential to impact on local surface and ground water resources within and downstream of the
deposits located along the Redbank Creek which is currently largely undisturbed. Potential
impacts include:
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e Degradation of groundwater quality which in turn impacted or may impact on surface water
quality by emanating in streambeds particularly during the dry season;

e Degradation of surface water quality (immediate effects of this degradation will be evident);
e Loss of stream health and aquatic life; and
e Degradation of riparian vegetation.

The success of current watercourse protection strategies will not only influence natural and
environmental systems, but other downstream users, the majority being pastoral i.e. the
Wollogorang Station homestead on Settlement Creek is approximately 37 km downstream of SFP.
Recognised impacts from legacy issues impact on the Settlement Creek at this location. Settlement
Creek subsequently flows into Queensland and into the Westmoreland and Wentworth Pastoral
leases. These properties are primarily used for cattle grazing. Other potential downstream
activities that may be impacted upon include fishing and hunting, however these activities are not
common within the area.

Subsequent to mining operations plant will be decommissioned and the TSF and WRDs
rehabilitated and vegetated. Most water management structures i.e. cut-off trenches and bunds and
ponds will be integrated into the local environment. In the absence of sulphidic (PAF) materials,
runoff from these structures will not pose a risk to the environment. Open pits will be allowed to
flood to well above the levels of sulphidic ores and thus will exclude oxygenation. Minor acidity
in ground waters can be expected and thus the situation should be monitored closely. Since
evaporation exceeds rainfall by at least two orders of magnitude, fluctuating water levels will result
in maintaining sufficient capacities for subsequent years.

Overall

Redbank Copper has developed a Water Management Plan (WMP) and Waste Discharge Licence
and monitoring plan (WDL) that seeks to rectify the legacy environmental and water
guantity/quality issues and minimise potential impacts from the proposed expansions. As a result,
the proposed mining operations is perceived and anticipated to have an overall positive impact on
the environment downstream of existing and future mining areas through:

e Implementing appropriate measures to prevent further detrimental discharge to the
environment, to contain and treat contaminated waters; thereby aiming at

e Improving water quality and stream health in Hanrahan’s Creek and downstream tributaries of
Settlement Creek;

e Continue to monitor the downstream environment with the view to increase the current
knowledge bases and for the early detection of environmental changes to implement further
measures and measure performance.

6.3.3 Proposed Management Measures

Managing the Environmental Legacy Issues

To reduce and finally eliminate impacts resulting from past mining operations, a number of
management strategies have been developed. Diversions direct clean surface water runoff away
from the existing pit and Tailings Storage Facility (TSF), and into Hanrahan’s Creek. This strategy
will increase the volume of non-contaminated water entering the creek (and thus dilute current
contamination) as well as decrease the volume of water requiring treatment prior to release from
the SFP (refer the Water Management Plan Appendix B and Waste Discharge Licence Appendix
C).
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Contaminated water and water from direct rainfall in the open pit and TSF is pumped through a
lime treatment process to increase pH (from the current level at 2.6 to a pH around 7.0) and
precipitate copper and other heavy metals. The resulting sludge is placed on the TSF where it is
anticipated that the calcareous mix will seal the TSF over the medium to long term thereby
inhibiting infiltration of rain which subsequently seeps into the open pit and Hanrahan’s Creek.
These sludges may also be reprocessed in future to separate its copper content. It is the intention to
achieve a treated effluent with a pH above 6.5 (the minimum level to eliminate the toxicity of
aluminium in the environment is 5.5) and a copper content less than 2mg/L (refer WDL Appendix
C, and developed in accordance with all relevant environmental guidelines and best management
practice) to facilitate direct releases into Hanrahan’s Creek. All treated water will be tested prior to
release to ensure that the discharge criteria of the WDL are met.

It is anticipated that water quality in Hanrahan’s Creek (and subsequently 12 Mile Creek and
Settlement Creek) will be improved through:

o Dewatering the open pit will reduce the risk of overflow of acidic and copper laden water and
reduce the level of water in the open pit to a level where it will be below a palaeochannel (or
upper highly weathered/fractured strata) that facilitate migration of contaminated pit water
through the groundwater regime into Hanrahan’s Creek;

o By sufficiently lowering of the open pit to a level well below the base of the palaeochannel such
that contaminated rain runoff during the wet season can be stored within the open pit without
overflows/discharges into the environment;

e Dewatering the existing tailings dam will reduce the risk of contaminated tailings water
overflowing the dam or leaking into groundwater and eventually entering the creek;

e An influx of clean diverted surface water runoff, and treated pit and tailings dam water (this
water will be tested to ensure it meets WDL quality requirements prior to release) will dilute the
currently contaminated water in the creeks, thus improving water quality; and

e Sealing the base of the dam with sludge from the water treatment process to stop contaminated
tailings water leaking through the dam wall into the ephemeral drainage line and eventually
entering the creek.
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Proposed Water Management Infrastructure: Copper Processing

The Copper Processing Plant is to be designed as a closed circuit disposing of process water with
tailings to the TSF (refer also Chapter 3.3) and by receiving return waters from the TSF such that
the Return Water Dam (RWD) is operated at a level to accommodate large storm events with
sufficient freeboard to prevent spillages and overflows.

Table 6.3-7: Water Balance: Preliminary SFP Water Requirements and Possible Sources for
Mineral Processing and Tailings Disposal

Input = Annual Sources from Rainfall Water Balance
Water
Open | waste . Waste
Pit Pit Total Balance
Rock Wat Rock Inout
Year Dump aer | Wwater npu (Input — Comments

Output)

(ha) (ha) (m%) (m°) (m%) (m%)

In the absence of processing
and/or discharge under WDL:
overflows during wet season and
seepage to ground water.

2009 A2.4 19 23,496 | 186,010 | 209,506 | 209,506

2010 Recycle for reuse in plant and
B7.2 35 70,488 | 342,650 | 413,138 218,138 | discharge treated effluent in
onwards accordance with WDL.
Output = Mineral Processing Requirements Water Balance
) Water | Comment
Production svallable R Water i Balance
Year esources equiremen (Input -
Output)
(tpa) (m% (m*) (m*)
2010 Recycle for reuse in plant and
150,000tpa B 413,138 195,000 218,138 | discharge treated effluent in
1-2years accordance with WDL
Requirement greater than surface
2012 B water collection across SFP. Use
3-5years 450,000tpa 413,138 585,000 -171,862 ground water influx and/or import
water from Redbank Open Pit.
Requirement greater than surface
2015 water collection across SFP. Use
650,000tpa B 413,138 845,000 -431,862 | ground water influx and/or import
5—8years water from Redbank, Azurite and
Bluff Open Pits.

A denotes current scenario and  denotes expansion of mining at the SFP during which time the TSF will be constructed with
a Return Water Dam whilst mine runoff and runoff from the WRD will be collected in new ponds.

Ground water influx into the SFP has been excluded.
Total water requirement (all uses) has been calculated on 1.3m® of water per ton of ore processed.

Calculations based upon rain at an average of 979mm/a, evaporation at 2,237mm/a allowing for seepage losses at a rate of
86mm/day.

Potable water will be supplied from ground water bore: <5m®/day.
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It is clear that the proposed mining and processing at SFP will require water in excess of the
existing sources. This will undoubtedly have a beneficial impact on the downstream environment
as controlled and/or uncontrolled releases may not be required once mining and beneficiation
commences. The water qualities in surface ponds across operations will ultimately determine its
final use, treatment method and/or disposal to the TSF or nearest drainage feature in strict
accordance with the WDL. However, there should not be a need to release treated water after the
wet season ceases and all water management measures are to be constructed to convey and store
runoff from stormwater with sufficient freeboard.

The WMP (Appendix B) and WDL (Appendix C) outline measures that will minimise the risk of
discharging existing contaminated water and/or process mine waters into the environment.
Mineral processing will be undertaken only at SFP, the potential impacts from mining expansions
at the new deposits Redbank, Azurite and Bluff will result from mining operations: pit mining and
waste rock dumps.
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Proposed Water Management Infrastructure: Surface Water Runoff

Considering the large quantities of surface water that will require management during the wet
season, separation of clean and dirty water is of great importance:

Table 6.3-8: Average Annual Rainfall Volumes

. Waste Rock . Waste Rock
Open Pit Dump Pit Water Water

(ha) (ha) (m°) (m°)

Treatment Options

SFP (Future Mining Scenario)

7.2 35 70,488 342,650 Use in process and tailings disposal.
Redbank
2.2 21,538 Pump to SFP for use.
Azurite 8 78,320 Use (dust Control) or treat and dispose at Redbank
18 17,622 and Azurite.
Bluff
Pump to SFP for use.
7.0 26 68,530 254,540 .
Use (dust control) or treat and dispose at Bluff.

Clean surface water will be diverted by means of bunds and trenches around mining activities and
allowed to enter the nearest stream. Rain falling directly into open pits and on waste rock will be
collected in settling ponds (separate ponds are to be created for these facilities as it is anticipated
that they will require different levels of treatment), where appropriate treatment (water may also be
pumped to the treatment plant at SFP and/or for reuse in process or tailings disposal) will be
undertaken, prior to release into the nearest drainage feature following confirmation that the WDL
discharge criteria have been met. No water will be released after cessation of the wet season —
impoundments will be maintained full and stored water will be allowed to infiltrate and/or used for
dust suppression. Further detailed investigations will be undertaken to ascertain treatment
requirements.

Protection of beds and banks of water courses

Uncontrolled releases of contaminated water during earlier mining activities at SFP impacted upon
surface water quality and the riparian vegetation along beds and banks of water courses
downstream of SFP and particularly Hanrahan’s Creek and 12 Mile Creek.

The proposed mine expansions and activities will undoubtedly impact upon creek beds and banks
if mine waters are not managed appropriately. Proposed new open pits, waste rock dumps and
other expansions will be located deliberately away from natural watercourses. This will require
less clearing of vegetation and allow suitable and appropriate structures to be placed upstream of
and between mining activities and water courses to allow diversion of clean storm runoff and
capture and treatment of stormwater where separation with mining infrastructure is not possible.

Roads will necessarily cross some of the water courses. These crossings will be designed,
engineered and constructed in a manner that will maintain natural flows as much as possible and
prevent degradation of creek beds and banks within the vicinity of the crossings. For more on
these topics, please refer to Chapter 3.3.

Erosion and sediment control measures will be put in place to control surface water runoff and
prevent erosion and the deposition of large amounts of sediment and silt in water courses. For a
detailed description of erosion and sediment control measures refer to Chapter 6.6. Water
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conveyance and storage facilities will be designed, with sufficient freeboard, to allow appropriate
management of large storm events.

Potentially Acid Forming (PAF) Material

Water management with PAF material is paramount. Whilst most of these materials are associated
with the sulphidic ores and thus will be processed, small quantities will require appropriate
management. It is the intention to undertake detailed Acid Base Accounting on these materials
(there are at least two grades: waste rock that may be disposed of immediately and sub grade that
may be retained and treatment in future during or after mining during rehabilitation) and to retain
them in appropriately lime treated pads with bunds (temporary storage) or lime treated
encapsulated cells within a larger Waste Rock Dump preferably at the upstream wall. Detailed
designs of these storage facilities will be supported by on-going testing and monitoring. Some of
these materials may also be placed at the bottom of mined out open pits where underground mining
will not be undertaken. Additional information on PAF materials can be found in Chapter 6.7.

Surface Water Monitoring

A surface water monitoring plan (stream flow and groundwater seeps or springs at the Camp) has
been developed such that all relevant sites and sufficient reference sites are sampled, strictly in
accordance with relevant sampling guidelines, for a range of relevant parameters on a monthly
basis (Figure 6.3-6).

The monitoring locations were selected, taking due cognisance of earlier sampling programs, to
allow for the monitoring of potentially contaminated surface waters and comparison between these
locations and control (reference sites). Several upstream locations in uncontaminated areas were
included to obtain an understanding of the ambient quality of surface waters and to use as measure
against which performance can be evaluated. Ambient water qualities, coupled with the ANZECC
Water Quality Guidelines 2000 (95% protection level for slightly to moderately disturbed
ecosystems and 80% protection level for highly disturbed ecosystems), are used to assess site
environmental contamination and as targets and standards (triggers) for water guality in the creek
systems downstream of mining activities. Table 6.3-9 tabulates current water management targets
detailed in the WMP (Appendix B).

Table 6.3-9: Water Management Objectives and Time Frames Set by Redbank

Target Time Frame

Reduce the quantity of contaminated water released from SFP

by 50% of the 2008/2009 quantities By end of 2009/10 wet season

Surface waters between Hanrahan’s Creek and the 12 Mile
Creek/Settlement Creek Junction to meet ANZECC 80% | End of 2011/12 wet season
protection level water quality guidelines

For surface waters between Hanrahan’s Creek and the 12 Mile
Creek/Settlement Creek Junction to meet ANZECC 95% | End of 2013/14 wet season
protection level water quality guidelines

Source: Water Management Plan 2009: EcOz Environmental Services
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Continued sampling will indicate whether these targets can be met in the stated time frame. Current
sampling at four locations in Redbank Creek are regularly sampled, however the number of
monitoring locations will be increased once proposed mining commences. In a similar fashion to
Sandy Flat Pit, direct rainfall will collect in the proposed pits during the wet seasons. Once the pits
are at a depth at which the water will be affected by sulfidic material, Redbank propose to pump
the pit waters to the treatment plant at SFP for reuse and/or treatment prior to release. Data
gathered thus far will be used as baseline data once mining at the Redbank, Azurite and Bluff
commences. Regular sampling will allow early detection of changes in water quality providing the
opportunity to take action and make timely alterations to their activities.

Samples have been taken from the Muinyin and Bagungandje Springs (both in close proximity to
the Redbank Camp) and from a tributary of Redbank Creek which is fed by the Gabulaguna
(Camel) Spring. These samples were taken to gain further understanding of the interaction
between ground and surface water and water quality in areas unaffected by mining activity thereby
improving/increasing baseline water quality data for the region.

Ground Water Monitoring

Until recently groundwater monitoring has been undertaken largely by Government agencies or
departments (Figure 6.3-6). Drilling of ten new Environmental Monitoring Bores (EMBs 20 to 27
at SFP and EMBs 31 and 32 at the Bluff Deposit) have been completed in September 2009. The
bores at Bluff were drilled to gather baseline information whilst those at SFP were constructed to
facilitate preliminary characterization (lithology, ground water levels and water quality) of the
groundwater regime between SFP and Hanrahans Creek. Detailed bore testing programs are
currently being devised to ascertain the hydraulic parameters, and facilitate groundwater modelling
of the aquifer(s) across this area.

Ground water sampling (water levels and quality) will be initially undertaken monthly to monitor
contaminant migration and changes in groundwater quality. Groundwater quality will be assessed
using the National Environment Protection Measure (NEPM) 1999 guidelines for freshwater
aquatic ecosystems and the ANZECC 2000 Guidelines for Recreational Water Quality. Bore water
for domestic use at the Redbank Camp is assessed using the Australian Drinking Water Guidelines
(ADWG, 2004).

Macroinvertebrate Sampling

Redbank plan to continue annual macroinvertebrate sampling (Figure 6.3-6) using the Rapid
Biological Assessment methodology in accordance with the AUSRIVAS framework which
employs macroinvertebrate assemblages as indicators of stream health. Sampling involves
composite kick samples during which half the sample is taken from a riffle section and the other
half taken from a pool edge thereby increasing the chance of collecting a wider range of species.
Baseline macroinvertebrate data was collected by ERISS (Humphrey et al, 2008). The data
showed a distinct difference between sites downstream of SFP and reference sites due to the legacy
issues.

Other Sampling

To date fish community analysis (flesh analysis) has not been undertaken. The 2009 WMP
(Appendix B) approved by DRDPIFR exclude these analyses as it is deemed unnecessary at this
stage. However, pending improvement in water quality, these may be incorporated in future
sampling programs.
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Post Closure Watercourse Management

Upon mine closure the water management measures around open pits and waste rock dumps will
be maintained to prevent surface water flows from entering these areas whilst additional capacity
to prevent overflows is provided around the open pits. Prior to closure any PAF materials within
the pits will be covered with stockpiled NAF material and allowed to submerge. Surface and
ground waters will be monitored for at least 3 years after closure. Quarterly monitoring will be
conducted for the first year, followed by bi-annual (before and after the wet season) monitoring for
the next two years. Further monitoring will be undertaken if required by the relevant authorities.
More detail on mine closure activities can be found in Chapter 6.4. Discharge requirements
following decommissioning will be detailed in the applicable WMP and WDL, documents that will
be reviewed and updated on an annual basis.

Limitations of Monitoring

Whilst monthly samplings and monitoring programs have been initiated, they may be limited to
certain times of the year as many sampling locations may become inaccessible during the wet
season whilst others may dry out about a month following the wet season. For this reason
macroinvertebrate sampling is restricted as creek water levels at the time of sampling cannot be
maintained as consistent as possible, and as such, is performed on an annual basis.

Environmental factors outside of mining activities, may impact upon water quality, however
reference site results should allow the source of impact to be determined to some extent.

Summary

Water quality management and rehabilitation of the environmental legacy left by earlier mining
activities at SFP are considered to be paramount to the proposed mining and mine expansions.

A comprehensive Water Management Plan (WMP) has been developed, and a Waste Discharge
Licence (WDL) issued, to ensure that only treated water that has been tested to meet rigorous
quality standards is released from SFP for the entire life of the mine. Implementation of the
management measures described in the WMP, included in the draft Environmental Management
Plan (EMP), will significantly reduce the risk of impacts on downstream receiving environments.
These environments are expected to improve markedly over the medium to long term.

Redbank will avoid or inhibit risk of any negative impacts from the proposed mining activities on
Settlement Creek and its tributaries. They also aim to gradually restore the water quality of
downstream affected streams through addressing the past environmental legacies.

Recent water quality monitoring programs and macro-invertebrate sampling provided baseline data
against which performance can be assessed. A detailed water quality monitoring program has
commenced and will continue as part of a comprehensive WMP such that potential issues may be
discovered as soon as possible to implement appropriate mitigated measures. Should downstream
water quality worsen, or fail to improve operations will be curtailed immediately for re-evaluation.
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6.4 Decommissioning and Rehabilitation

6.4.1 A Progressive Approach to Decommissioning and Rehabilitation

Rather than treating decommissioning and rehabilitation as a separate requirement, Redbank plan
to progressively integrate these activities throughout general mining operations. As such,
decommissioning and rehabilitation commitments are incorporated within various chapters
(relating to project aspects) of this EIS:

o Chapter 6.3: Protection of Water Resources — post closure water monitoring
commitments;

o Chapter 6.6: Landform and Erosion — current landform and erosion levels, and landform
evolution modelling techniques;

. Chapter 6.7: Waste and Hazardous Materials Management — Potentially Acid Forming
(PAF) material management prior to closure and PAF material encapsulation trials; and

) Chapter 6.11: Biting Insects Management — Avoidance of mosquito breeding ground
creation post mine closure.

Integrating decommissioning and rehabilitation plans into the ongoing operations of the project
will ensure that valuable research, trials and investigations can be conducted in a timely and cost
effective manner. Performing these works during operations can also utilize the skills, capabilities
and experience of people involved in the project and on site resources such as machinery and
relevant equipment on site, and regular monetary income associated with production. Further
benefits of progressive rehabilitation throughout the life of the project include (ICMM, 2008):

o A reduction in mine footprint area requiring rehabilitation upon mine closure;
) The demonstration of rehabilitation outcomes and intentions to stakeholders;

. A reduction of the overall closure costs and the rehabilitation bond posted with DRDPIFR;
and

o Reducing the risk of failure and ultimate liability.
6.4.2 Risks to successful project area rehabilitation

The greatest risk to successful preparation of the site for post mining land use is sudden closure.
Circumstances such as economic or market downturns or technical problems may cause operations
to close suddenly, perhaps several years before its scheduled closure. This same circumstance has
resulted in the current environmental legacy issues at Redbank. Practical planning for sudden
closure is not achievable (ICMM, 2008), however progressive rehabilitation activities and planning
by Redbank Copper could significantly alleviate the environmental impacts of such an event.
Being prepared for sudden closure relies on having a regularly updated and current closure plan
(ICMM, 2008). A current closure plan will provide the closure planner with increased ability to
evaluate the remaining unknowns and risks associated with closure, and to finalise the closure plan.

The next greatest risk to successful rehabilitation, specific to this site, would be failure to
remediate the existing environmental legacy issues and their impacts on the local surface and
ground water resources. Research into the best legacy remediation approach has been underway
since Redbank Copper acquired the project area, and will continue until remediation is successful.
There is, however, a residual risk that it will not be possible to remediate the pre existing
environment to its pre mining state within the timeframe of operation.

Further potential contamination issues also pose a risk to site relinquishment and potentially
contaminating material will be actively researched, monitored and managed throughout the project.
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Other risks, such as altered water flows and infiltration, soil stability, erosion, sedimentation, and

revegetation issues are not likely to pose significant risk to rehabilitation success, and will be
identified during progressive closure trials.

6.4.3 Redbank Decommissioning and Rehabilitation Commitments

Redbank Copper has inherited a site that requires some rehabilitation and remediation before
proposed activities can even commence. The untimely closure of previous operations and poor
temporary closure options has resulted in a situation where existing pit water, waste rock dumps,
tailings, and abandoned ore stockpiles are causing significant contamination of local ground waters
and downstream surface waters. As a result, downstream watercourses are acidic and high in
aluminium, copper and other heavy metals (refer to Chapter 6.1 for further detail on the
environmental legacy that Redbank Copper is committed to remediating).

Ongoing Research Commitments

Of particular importance to decommissioning and rehabilitation of this project area is the
requirement to comprehensively characterise and research the properties of soils, overburden,
waste rock, potentially acid forming (PAF) sub grade material, and mineral processing wastes.
The capacity of these materials to support plant growth, and their potential to have adverse impacts
on water quality need to be understood before final rehabilitation designs can be finalised. It is
important that research into the nature and impacts of these mined materials starts immediately so
that they can be appropriately managed throughout the project’s life in addition to contributing
toward a successful closure plan. Increased understanding of the materials that will be dealt with
during this project will also contribute to successful management when altered costs of production
or market conditions necessitate changes in mine activities.

The area of disturbance for activities proposed in the EIS total 173 ha. (refer to Figure 3.4-1) of
which 65 ha are currently heavily disturbed.

Stakeholder Consultations

In addition to stakeholders from the region, the Northern Territory Government, in particular
DRDPIFR and NRETAS, are identified as project stakeholders. Regular consultations with these
agencies, especially in regard to the current site water management issues have taken place during
the development of the project scope and Draft EIS. Representatives of DRDPIFR and NRETAS
(EHA) accepted an invitation to visit the site during the period the EIS guidelines were being
developed. It was hoped that this visit would facilitate improved understanding of this remote site
and its history.

At this stage, conceptual ideas about decommissioning and rehabilitation plans have been
developed and stakeholder expectations have, and are being sought. Redbank Copper has sought
comment from stakeholders regarding the agreed post mining land use. In mid 2009, a letter was
sent to relevant stakeholders (refer to Chapter 8), stating Redbank’s project intentions and
requesting stakeholder feedback. Redbank’s intentions were detailed as follows;

It is the current intention of Redbank Copper to remediate the site to a situation where there is a
stable landform that will have vegetation and resultant habitat returned to as close as reasonably
possible to the pre mining situation and the surrounding environment. It is the intention of
Redbank Copper that this situation will allow for the continuation of the pre mining land uses. The
major variation to this situation is that it is planned that the open cut mining pits will remain. They
will have a safety bund installed around them to prevent stock, wildlife and human access and be
designed so as to avoid connection to the surface waters of the region.

The above paragraph outlining Redbank’s closure intentions will form the basis for quantitative
closure criteria. Further detail on closure criteria will somewhat depend on the success of legacy
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mitigation and will be dictated by Redbank[s most current Waste Discharge Licence at the time of

closure (discharge water quality criteria). Closure criteria will also be defined through ongoing
stakeholder consultations and post mining land use.

To date, stakeholder feedback on Redbank’s intentions with respect to post closure rehabilitation
has been positive. Redbank Copper will continue to update stakeholders on the progression of the
project, and will take all stakeholder feedback into account when planning mining activities.

6.4.4 Achieving Stable Landforms

Current geomorphology, soils and land systems of the project area are described in Chapter 6.6.
In summary, landforms are naturally eroding at slow to moderate levels due to the highly resistant
nature of the rocks in the area (Aldrick & Wilson, 1990). Previous mining activities have resulted
in man-made landforms such as the open pit at Sandy Flat, and minor historic workings at Redbank
deposit.

The initial profile requirements of waste rock landforms within ERL94 will be determined through
a number of factors including the safe working angles of machinery and the erosion properties of
topsoil and overburden used in rehabilitation of the landform. Areas of waste rock that may
require topsoil will be constructed with profiles less than 20 degrees with a convex crown sloping
into a concave lower slope to reduce the velocity of runoff as the catchment size increases. In
cases where area is restricted benches will be positioned to control erosion and limit vegetation
disturbance in the early stages of establishment (MRH, 1998). Cross contour rip lines will create a
system of banks and troughs which will play an important role in trapping water, soil and nutrients
within the landscape as required for vegetation growth (Bell, 2001). A number of landscape
parameters will also be periodically entered into a landform evolution model to determine the
ongoing construction design and predictability of constructed landforms, as explained further in the
Chapter 6.6. The percent vegetation cover and revegetation success will be an important
parameter in determining the continued surface stability and predictability of the site and will
therefore strongly influence the ongoing design of landforms.

The location of drainage lines on rehabilitated landforms will reflect catchment runoff in
surrounding landscapes with allowances made for a projected increase in drainage density
requirements. Drainage lines will be diverted into a sediment dam to trap any transported
sediments before releasing water from the landform into an existing suitable watercourse.
Sediment dams will be designed to accommodate the large rainfall events that are common in the
region and monitored and maintained to insure they remain effective (MRH, 1998). The
construction of rock dissipaters, as outlined in the Northern Territory Erosion and Sediment
Control Guidelines, where required, will reduce the flow velocity at sediment dam discharge
points, minimising the potential for erosion downstream (NTESC(15) 2007). Ongoing monitoring
of downstream areas will quickly diagnose any erosion issues so they can be rectified in
accordance with the Northern Territory Erosion and Sediment Control Guidelines (NTESC 2007).
Existing monitoring sites will be reviewed to determine if they are suitable, otherwise new sites
will be established. Rock batters rather than soiled slopes will be installed in areas of
demonstrated erosion. Additional runoff and erosion control measures are discussed in Chapter
6.6.

The undertaking of site specific Erosion and Sediment Control Plans (ESCP) will occur prior to
rehabilitation within the Redbank ERL. An ESCP will be provided prior to the construction of
topsoil stockpiles and the subsequent spreading of topsoil onto constructed landforms. These plans
will provide detail on the timing of works and address the requirements outlined in the ESCP fact
sheet made available by the Northern Territory Government (ESCP 2006).
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6.4.5 Hydrology and Drainage Morphology at Mine Closure

Current surface catchments of affected areas, water balance, and proposed significant
hydrogeological alterations to the catchments are detailed in Chapter 6.3.

The only stored water that will be held on site after mine closure will be the water held within
some of the pits. All other process water, tailings decant water, etc, will have been treated and
discharged upon meeting water quality guidelines specified in the current WDL (the WDL will be
updated every two years to reflect current discharge water quality requirements).

Altered topography at the Redbank, Azurite and Bluff deposits will involve the establishment of an
open pit and waste rock storage dumps. The establishment of the pits and WRD’s will have some
impact on the sites drainage morphology via impact to the headwaters of minor (stream order 1)
ephemeral water courses. A bund will be installed upstream of the Redbank and Azurite pits that
will direct waters into the adjacent 2" order ephemeral water course which will result in these
waters entering Redbank Creek, 200m further downstream of its original entry point.

A detailed site catchment map is provided in Chapter 3. Catchments have been defined in
Chapter 6.3, and accordingly, waters will only be directed into catchments at which they
originated. Testing and management of WRD, sub grade material and the TSF will be ongoing and
aimed at ensuring proper management of these areas and materials so that they are not
detrimentally impacting on the waterways.

6.4.6 Revegetation Strategies

Revegetation of constructed landforms will play a crucial role in erosion control and ecological
restoration of the project area. Revegetation procedures will endeavour to re-establish a vegetation
community of similar composition to that originally removed from the site. This will increase
migration potential of desirable flora and fauna species from surrounding habitat, reduce weed
potential, and ensure sustainability of the resulting community.

Selection of Revegetation Species

Onsite flora surveys were undertaken in May 2009, the results of which are provided in Appendix
E (Terrestrial Flora and Fauna Report for Redbank). A total of 149 flora species were recorded
during the survey, and six of the ten flora sites were located within areas of proposed mining
impact. Native species recommended for revegetation at Redbank, Azurite and Bluff mine sites
were based on 2009 flora survey results. Additional species suitable for the Sandy Flat area were
identified from flora surveys undertaken in 1991 prior to mining of the site (Sandy Flat PER 1992).
A total of 32 species, including 9 grass species, have been selected for inclusion in the revegetation
community composition as they are relatively common across the four mining sites. Species
recommended for revegetation at each of the mine site locations are provided in
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Table 6.4-1.
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Table 6.4-1: Recommended Revegetation species for each mine site location.

2

Native Flora Species

Sandy Flat

Redbank

Azurite | Bluff

Upper Stratum

Corymbia dichromophloia

X

Corymbia grandifolia

X

Eucalyptus leucophloia subsp. euroa

Eucalyptus tectifica

X| X| X

X| X| X| X

Eucalyptus tetrodonta

Erythrophleum chlorostachys

X

X

Mid Stratum

Acacia holosericea

Acacia lamprocarpa

X

Acacia lycopodiifolia

Acacia lysiphloia

Acacia umbellata

Alphitonia excelsa

Atalaya hemiglauca

Carissa lanceolata

Dolichandrone heterophylla

x| X

Flueggea virosa subsp. melanthesoides

Grevillea mimosoides

X

Terminalia canescens

X

X| X| X| X| X| X| X| X

Lower stratum

Alloteropsis semialata

Corchorus sericeus

Crotalaria montana

x| X

Cymbopogon bombycinus

x| X| X

Eriachne obtusa

Heteropogon contortus

x| X

Galactia tenuiflora

x| X

Grewia retusifolia

Panicum seminudum

Pterocaulon serrulatum

Sehima nervosum

x| X| X

X| X| X| X

X| X| X| X| X| X| X| X| X| X

Sarga intrans

Sarga plumosum

Themeda triandra

Waltheria indica

x| X| X

x| X| X

Total

13

17
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Seed from species listed in
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Table 6.4-1 will be collected from vegetated areas of similar landform that are as close as possible
to the revegetation site. This practice will provide seed stock with characteristics suited to forming
a sustainable vegetation community on the site (O’Brien et al. 2007). It is hoped that local seed
sourcing will also prevent hybrid populations from forming and impacting the genetic integrity of
local populations (Ralph 2003). Seed collection will take place in the year prior to the planned
revegetation start date. Ongoing monitoring of collection areas will determine when the seed of
various recommended species is ready for harvest. In years where onsite seed production is low,
seed may be purchased from local seed suppliers to ensure revegetation targets are met.

Topsoil Conservation and Site Preparation

Revegetation of the project area will be conducted progressively throughout the life of the mining
operations. If topsoil is required to revegetate the site it will be removed from disturbed areas at a
depth of around 300mm using a double stripping method which stores the top 50mm separately.
This method of topsoil management is utilised to concentrate the soil seed bank layer for use in
rehabilitation of the mine site. Where possible, topsoil will be stripped when the ground is still
slightly moist so soil structure is maintained (MRH, 1998). Timber and vegetation removed during
clearing operations will be stored onsite for replacement on the rehabilitated landform. Correct
placement of timber will increase habitat complexity and provide sheltered corridors to assist in the
movement of fauna across the site (Bell, 2001).

Flora surveys of the site did not identify any weed infestations near any of the proposed mining
sites so all topsoil should be relatively weed free. If weeds are identified in an area to be cleared,
topsoil from these areas will be buried immediately in subsoil layers of the developing landform to
prevent germination of the seeds.

Topsoil stockpiles will be constructed no more than two metres in height to maintain seed viability
and soil health. The planting of native grasses on the stockpiles will provide cover vegetation,
maintain soil organisms and greatly reduce the erosion potential of the stockpile (MRH, 1998).
Grass seed for stockpile coverage will be either collected onsite or purchased if necessary, with
preference given to species with a fast rate of establishment.

Soil stockpiles will be spread as soon as possible with maximum storage times no longer than one
year if the seed bank is expected to remain viable. Topsoil will be spread around October just prior
to the wet season so vegetation cover can be established in early rains before the onset of the
monsoon later in the season. Onsite trials will determine if the application of fertiliser is required.
Topsoil and subsoil material will be ripped to a depth of 1m in a cross contour direction providing
an uncompacted soil environment for vegetation establishment. Prominent rip lines will also create
banks and troughs along the landform providing an ideal surface for trapping water, soil and
nutrients. These landscape structures become less effective over time as they fill in with sediment
and organic material from decomposing leaf litter resulting in improved soil formation on the site.
The establishment of a sustainable vegetation community will eventually take on this function with
resources being trapped within the complex of onsite vegetation patches (Ludwig et al. 2003).

Seeding and Planting

The broadcasting of locally sourced seed onto the revegetation site will be undertaken at the onset
of reliable rain forecasted in the region for around November. Broadcasted seed will be applied
either by hand or with appropriate machinery depending on site access and the size of the area to
be seeded. Tube stock, if required will be planted evenly across the site soon after seed spread to
minimize disturbance to seedlings.

Seed will be applied using either a direct seeding method for species that produce abundant, readily
germinated seed or grown to provide nursery tube stock for more difficult species. Nursery grown
species must be established in sufficient time to increase the likelihood of tube stock surviving
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after being planted on the rehabilitation site. The correct storage of seed will ensure seed viability
is maintained until germination is required. Smoke water treatment of the soil seed bank and

broadcasted seed has resulted in significant increases in seed strike rate in past trials undertaken
with Australian native flora (Bell, 2001).

Revegetation Trials and Ongoing Management

Revegetation monitoring will be conducted by environmental scientists and annual reports and
recommendations based on trial results and latest research will be submitted to Redbank and
DRDPIFR. Monitoring plots will be set up within the rehabilitated sites after vegetation has
established to enable comparison against a selected benchmark analogue community. This will
provide an indication of whether restored communities are maintaining resources within the
landscape and forming a sustainable succession toward a climax community.

Trials will determine the ideal seed mix to maintain species diversity but also provide a fast
vegetation cover to limit soil erosion. Onsite seed treatment trials will also determine the level of
treatment required to break dormancy and allow for successful germination rates.

The majority of soils within the Gulf Fall region are formed from parent rock that is on its second
cycle of erosion, resulting in very infertile and weathered soils (Aldrick & Wilson, 1990).
Vegetation in the region has adapted to the local soil conditions. However, onsite soil testing and
revegetation trials will determine if the application of fertiliser will improve vegetation
establishment and retention. Trials will ascertain whether the increase in available nutrients will
favour the establishment of weed species on the site. The establishment of a competitive ground
cover will further reduce the risk of weed invasion.

Ongoing management of the site will also require that fire is excluded for at least 10 years to
ensure that species that are killed by fire have produced a substantial seed bank to regenerate from.
Local fire events will then be allowed to enter and influence the succession of flora species within
the rehabilitation site.

Ecosystem Function Analysis

Trial success will be gauged based on the principles of ecosystem function analysis. Ideally, the
ecosystem function of rehabilitated sites will be progressing towards that of surrounding naturally
vegetated areas.

Ecosystem function analysis generally consists of three parts as described below:

Landscape Function Analysis

Assesses the soil surface conditions along a down slope transect at points which either lose or
accumulate resources. Soil observations are grouped into three indices (1) resistance to erosion,
(2) infiltration and water storage and (3) nutrient cycling.

Vegetation Dynamics

Assesses the similarity of restored species composition compared to that of an analogue
community. Also determines the presence and significance of framework species which are relied
upon to achieve sustainability of the restored community.

When selecting species for revegetation, attention was focused on the inclusion of framework
species and grass species that provide a fast ground cover to limit erosion potential at the site.
Framework species are those that facilitate nutrient and water cycling and regulate resources to
achieve self sustainability of the vegetation community (Bell 2001). A number of species have
been selected as framework species, and the function of each species will change over time as
vegetation composition moves towards that of a climax community.
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Acacia species have the ability to cycle atmospheric nitrogen into the soil and undergo fast growth
providing soil stability and a good source of shelter on the site (Galiana et al. 2002). However,
many species in the Acacia genus are Killed by fire and rely on the seed bank to regenerate
(Ludwig et al. 2003). The slower growing, fire resistant Eucalyptus species will, over time,
become the dominate tree species on the site. These deeper rooted trees will have a long term role
in regulating the nutrient and water cycle within soil overtopping waste rock dumps, etc.

Habitat Complexity

Assesses habitat features including, canopy cover, shrub cover, ground vegetation cover and the
amount of leaf litter, fallen logs and rocks.

An index value of rehabilitated areas is calculated from the site parameters described above and
compared to that of an analogue community to determine trends in ecosystem function and provide
a relative target for sustainability of the restored vegetation community (Bell 2001). Results from
ongoing monitoring will also highlight any necessary changes in the restoration method required to
restore sustainable vegetation communities.

6.4.7 Closure Action Plan

In line with Redbank’s progressive rehabilitation strategy, the Closure Action Plan for this project
will be a progressive document. Once the project is underway, a team of relevant staff will be
established to begin developing a detailed Closure Action Plan that will consist of Action Plans for
each area of activity (early action plans for each area of activity have been presented above). The
action plan will identify (as proposed in ICMM 2008):

o What is to be done;

o When it is to be done by;

. Who is responsible for the completion of this action;

o Resources required to complete the action; and

o Cost to complete the action.

An easily followed draft closure plan will be developed by Redbank in consultation with

DRDPIFR. It will include all details mentioned above, and will be presented as a user friendly
format as in Table 6.4-2.
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Table 6.4-2: Draft Closure Action Plan activities

2

Area of Action Timing Responsibility Resources
WRD locations determined, and Upon completion Feasibility study Feasibility team
closure criteria determined of Feasibility Study | manager Environmental team

WRD design and rehabilitation May 2010 Environmental Engineering team
requirements determined MMP submission manager Environmental team
Ore processing facilities and plant . . .

. e . Engineering team
site rehabilitation requirements Year 4 Environmental g g

finalised

manager

Environmental team

Determining required Open Pit
size and design

Update annually at
MMP submission

Environmental
manager

Engineering team
Environmental team

Determining sub grade ore
storage area locations
rehabilitation requirements

Ongoing 3 monthly
review

Environmental
manager

Engineering team
Environmental team

Determining TSF rehabilitation

Update annually at

Environmental

Engineering team

requirements MMP submission manager Environmental team
Haul and access roads and airstrip
rehabilitation requirements Environmental Engineering team

. Year 3 .
determined through stakeholder manager Environmental team
consultation
Water storage and management Year 4 Environmental Engineering team

infrastructure

manager

Environmental team

Workshops and hydrocarbon

Update annually at

Environmental

Engineering team

storage areas MMP submission manager Environmental team
Finalising camp and
accommodation area Year 4 Environmental Management.

rehabilitation requirements
through stakeholder consultation

manager

Environmental team

Revegetation research and trials

Ongoing 3 monthly
review

Environmental
manager

Engineering team
Environmental team

Note costs of proposed actions are not able to be included at this early stage.

The planned approach to developing the mine closure plan is to segregate the mine into specific
areas of use or activity (DITR 2006). Each area will be treated as a separate entity for detailed
work plans, but will be part of an overall plan which integrates the entire site. Separate plans will
be developed for the:

o Areas causing the existing environmental problems;
) Ore processing facilities and plant site;

. Waste rock dumps;

o Sub grade ore storage areas;

) Tailings storage facility;

) Water storage and management infrastructure;

. Open Pits;

o Haul and access roads and airstrip;

) Workshops and hydrocarbon storage areas; and

) Camp and accommodation areas.

Redbank’s Closure Action Plan will progressively be updated according to results from
comprehensive characterisation of soils, overburden and wastes, and revegetation trials. This

Redbank Copper — EIS, 2009 EcOz Environmental Services 199





avoid wind tunnelling and erosion and to promote the absorption of water. Deep ripping will also
occur in these areas to encourage stability and vegetation establishment.

Where applicable, stored topsoil (where available) and stockpiled vegetation will be re-spread over
the WRD’s final surface topography to maximise success of vegetation re-establishment.

Sub Grade Ore Storage Areas (PAF material)

Sub grade material from within the mineralized pipes, especially from the sulphidic zone, is likely
to be PAF and will be confirmed by extensive laboratory testing. Assessment of PAF material,
along with the development of a capping and encapsulation design incorporating liming and
treatment similar to those used for the handling and treatment of acid sulphate soils. Trialling a
range of potential designs that minimise the production of ARD and could meet the long-term
closure objectives will take begin in year one of the project. The monitoring of the trials will assist
with final designs and more robust closure criteria.

Material within the stockpiles that will have the potential to form acid leachates, will require lime
treatment, capping on specially prepared lime treatment pads, processing, or be potentially
backfilled into sterilised extraction pits partially filled with water. The primary aim is to prevent
PAF material from interacting with air and moisture. To cap PAF material, a layer of lime,
limestone, local neutralising dolomitic rock or other NAF material will be placed under and spread
over the PAF stockpiles, overtopped by a layer of suitable onsite material compacted to create an
impermeable layer. A layer of suitable overburden and top soil will then be placed above the
capping to enable the establishment of cover vegetation to assist in the rehabilitation of the site. It
is anticipated that a significant amount of acid consuming waste rock will exist as a result of the
Oxide mining activities prior to encountering the PAF material within the sulphidic zone.

New water quality monitoring points will be established to compliment those in the WMP so as to
specifically target individual sub grade material storage areas. The objective of design is to avoid
any potential contamination or other environmental issues so as to avoid the need for ongoing
environmental management.

Throughout the mine life and as the planned closure date approaches, the opportunities to reduce
the potential environmental liability by managing the waste streams will be explored. There may
be an opportunity to process sub grade ore through the plant if it provides a more economical
option to capping and rehabilitating the stockpiles (DITR, 2006).

Tailings Storage Facility

The TSF will be utilized for storage of wastes from both the oxide and sulphide processing circuits.
Investigations into the potential benefits of managing a relatively benign oxide waste stream in
conjunction with a potentially more reactive sulphidic stream are planned.

The primary rehabilitation strategy will be to profile the final landform to encourage rainfall to
flow away from the old TSF site, rather than to infiltrate into the tailings. The TSF will have an
earthen cover installed that aims to shed as much water as possible. Topography will be slightly
altered with contour banks to divert any potential natural inflows away from the TSF. A series of
monitoring wells will be established to monitor and if required manage any outflows from the TSF.

A regular sampling plan of TSF materials and potential impacts on ground and surface water will
form part of the overall monitoring plan (WMP) and will assist in the development of management
strategies for the TSF and materials during and post operations. If water quality monitoring
identifies that contaminated water is seeping from an existing TSF into groundwater, mitigation
strategies may include diversion of seepage waters to the decommissioned Sandy Flat open pit, or
other impermeable storage facility for treatment.
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Rehabilitation of the tailings dam will involve encapsulating tailings with a dry cover constructed
with a layer of benign and potentially acid consuming rock mixed with available clay soils and
compacted to create an impermeable layer above the tailings material. A layer of suitable

overburden and top soil will then be placed above the capping to enable the establishment of cover
vegetation to assist in the rehabilitation of the site.

Water Storage and Management Infrastructure

The fate of constructed water management facilities such as sediment ponds, retention ponds and
process water ponds will be determined during the life of the project depending on their
functionality post closure for fulfilling the role they were designed for or their potential value to
major stakeholders.

At mine closure, clean water storage areas may be maintained as settlement ponds and add to
naturally available water features. Ongoing consultations with the land owner and native title
holders will occur regarding retention, removal, or relocation of all matters of infrastructure (such
as water treatment infrastructure) that may be of value to others.

Potential ARD and process water management infrastructure will be decommissioned and
rehabilitated as required.

Open Pits

Pit closure would involve allowing and assisting each open pit to quickly fill with water at the
conclusion of mining. It is assumed that once filled to a stable level, only groundwater inflow and
direct rainfall will collect in each pit (constructed diversion banks and drains will direct clean
water runoff away from the pits). Anaerobic conditions are expected to prevail underwater, thus
preventing oxidation of sulphides, and resulting pit water quality of a standard appropriate to the
region. Pit closure strategies will be developed to ensure zero discharge of void water into the
environment and therefore there will not be any requirement for ongoing management.

Evaporation will exceed or at least match inflow and a stable water level will be established so that
there will be no discharge. Research into connectivity with groundwater, especially shallow
aquifers that may express into surface waters is underway for the Sandy Flat Pit and is currently
being planned for the other proposed pits.

Safety bunds will be installed around pits according to the Guidelines developed by the WA
Department of Industry and Resources (DIR) 1997; Safety Bund Walls Around Abandoned Open
Pit Mines.

As the depth of the available resource is unknown a drilling and exploration program will seek to
clarify this situation in the coming years. No pits will be sterilized whilst this information is
uncertain. If sterilization of a pit is possible, there will be an opportunity to place sub grade PAF
material in the base of a pit where it will be submerged under metres of water to stop oxidation.
This may be a superior outcome compared with construction of an engineered soil cover that may
fail in the future (DITR, 2006). The short-term, higher cost management may be more cost-
effective and help facilitate relinquishment. The Redbank and Azurite pits are suspected to be vein
deposits rather than the standard breccia pipe formation of the other deposits within the ERL
(Figure 6.6-1), and a drilling program planned for 2010 will seek to clarify this situation. Their
availability to be utilised for waste storage will be investigated further.

Haul and Access Roads and Airstrip

Ongoing consultations with the land owner and native title holders will occur regarding all matters
of infrastructure that may be of value to others. This is particularly relevant to the airstrip, formed
Haul Road and access roads (especially those accessing sites of historical or cultural significance.
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Any roads, tracks, or infrastructure that are not of value to stakeholders will be rehabilitated
according to the best practice at the time.

Workshops and Hydrocarbon Storage Areas

Ongoing monitoring of workshops and fuel storage areas will enable early detection and
management of issues, and thus ensure rehabilitation requirements are minimised. Redbank will
employ modern waste management and storage techniques in accordance with relevant legislative
requirements, however there may be existing hydrocarbon contamination in the project area due to
the mining history extending back for decades. If past or current contamination issues are
discovered, then remediation activities will be conducted concurrent with operations to ensure
timely closure and relinquishment of these areas. General landform rehabilitation will occur
according to the best practice at the time.

Camp and Accommodation Areas

Ongoing consultations with the land owner and native title holders will be conducted regarding all
matters of infrastructure that may be of value to others. All infrastructure that is of no value to
stakeholders will be removed or relocated, and the landform will be rehabilitated according to best
practice at the time.

The rubbish tip associated with the camp will be progressively managed to ensure it meets all
legislative requirements and guidelines, and will be fully rehabilitated at the completion of mining
and processing operations.

6.4.9 Post Closure Management and Monitoring Requirements

Management and remediation of the existing legacy environmental issues will take place during
the life of the mine expansions, and in some cases may be performed prior to proposed new mining
activities. As the site has existing disturbances, it is difficult to obtain the site specific water quality
requirements. Monitoring and testing of nearby catchments is currently underway in an attempt to
gain a better regional understanding of the natural water quality parameters, and thus better define
closure criteria.

In line with the progressive decommissioning and rehabilitation strategy, pits and waste rock
dumps can be decommissioned once activities at these sites have ceased, even if only temporarily.
The TSF and Process Plant area will be required throughout the life of the project and potentially
beyond the life of the currently identified mining resources. Roads, gravel pits, retention and
sedimentation ponds and other infrastructure will be rehabilitated as soon as possible once their
usefulness has been surpassed.

Closure planning aims to minimise on-going water management requirements other than water
quality monitoring regimes. All PAF and potentially contaminating material will be processed or
encapsulated, and all contaminated water will have been treated. Some of the open pits will remain
on site, however they will be designed such that they do not contain heavily contaminated water,
and will maintain their own stable, isolated water catchment.

Ongoing Monitoring
Testing and monitoring for contamination will occur throughout the life of the project, and for
several years after closure, such that any issues can be addressed and managed in a timely manner.

Throughout the life of the project, Redbank will logistically and financially support research and
surveys of local flora and fauna in return for results and recommendations (this commitment is
further detailed in Chapter 6.2). Monitoring will, however, be focused on Redbank’s
comprehensive water quality requirements, and these are further detailed in Chapter 6.3, along
with coordinates for monitoring points, discussion of parameters, duration and frequencies.
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Redbank is of the opinion that the primary existing impact and potential impact of their proposed
activities is contamination of downstream waterways.

The Water Management Plan (WMP, refer to Appendix B) will be updated annually, and the
Waste Discharge Licence (WDL, refer to Appendix C) conditions will be updated upon licence
issue every two years. The current WMP and WDL at the time of closure will affect the
environmental conditions required post closure. The WMP and WDL will also provide the main
current and planned environmental indicators to measure the progress of the site environmental
management and closure activities. The WMP and WDL conditions will also detail the ongoing
environmental monitoring program for surface and groundwater, aquatic biological aspects,
erosion and sedimentation and other relevant aspects pertinent to demonstrating that management
and remediation of disturbances incurred by past activities and the proposed action are moving
towards, or have achieved closure criteria. The WMP is required to be updated annually and the
WNDL can be issued for a period of up to 2 years.

Redbank are committed to continuing their comprehensive groundwater and surface water
monitoring regime at quarterly intervals for the first year post final mine closure, and bi-annually
for the following two years. Any issues that may be identified during this monitoring period will
be addressed immediately.

Environmental Audits and Inspections

Progress toward achieving closure criteria will be measured through inspections and environmental
audits, and results from water quality data analysis. Bi - annual internal inspections will involve
engaging EcOz or other qualified environmental scientists to monitor and report on:

. Erosion and sediment control;
o Revegetation trials; and
. Avoidance of mosquito breeding habitat.

External environmental auditors will also be engaged annually to audit Redbank’s environmental
performance against the current WMP and WDL, commitments stated in this EIS, and all relevant
and current legislative requirements. A final external audit will be conducted post closure to
ensure that closure criteria is met.
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information stream will provide the basis for rigorous segregation and selective placement of
materials to achieve a sustainable vegetative cover and to prevent contamination of surface and
groundwater resources. Monitoring data from areas rehabilitated during operations will provide
valuable input into which rehabilitation methods are most successful in terms of erosion,
sedimentation, and vegetation establishment.

6.4.8 Specific Area Action Plans

Ore Processing Facilities and Plant Site

The Sandy Flat Processing area has a pit, WRD, TSF, ROM pad, roads, water retention ponds and
processing plant footprint. As discussed in Chapter 6.1, water within natural waterways
downstream of Sandy Flat plant site is currently of poor quality due to acidic, metal laden
discharge water from shallow aquifers that have interacted with the existing pit, waste rock, and
the existing TSF. Risk reduction measures (that primarily involve pit dewatering and treatment)
are currently being conducted and will continue to be implemented in order to prevent further
downstream contamination of water resources (refer to Chapter 6.3).

Progressive rehabilitation opportunities at the Sandy Flat processing plant site are limited as most
of this area will be utilized throughout the life of the project. Some rehabilitation activities may be
conducted in about Year 3 when there are plans to access the sulphidic ores from previous mining
operations contained in the Sandy Flat deposit and at the base of the existing pit. Mining the
existing pit to greater depths will increase the diameter of the open pit crest and therefore impinge
on the western margins of the plant site and the existing waste dump. Some of the material from
the existing waste dump will need to be removed at this time, and the landform in this area will be
re-engineered to final configuration. Further investigations are necessary, however it is likely that
rehabilitating part of the plant site will have a positive impact on local surface drainage, allowing
collection and management of contaminated water from the waste rock, as well as removing some
of the PAF material for processing.

Final rehabilitation plans will include the removal of all infrastructure and the preparation of the
plant site area via ripping, topsoil re-spread, and revegetation so that a final and stable and
vegetated landform can be created.

Waste Rock Dumps (NAF material)

Waste Rock Dumps (WRDs), both existing and proposed, will be progressively designed,
managed, monitored and rehabilitated. Acid Base Accounting studies will be performed prior to
any mining to inform the WRD design. WRDs will be designed such that erosion and
sedimentation issues are minimised until revegetation can occur. Revegetation trials will
commence immediately once the WRD has reached its designed height and capacity.

Material removed from outside of the mineralised zone from both the oxide and sulphide zones is
likely to be Non Acid Forming (NAF) material. Tests to date have identified the acid
neutralisation capacity of the oxide waste rock as being between 21 and 102 kg H,SQO, / tonne.
Benign waste rock will be identified and retained as a valuable material for certain rehabilitation
activities. For example, it may be a potential source of encapsulation material for PAF materials,
and a potential capping material for the TSF. Further uses for benign waste rock include rock
batters, and as a protective layer over erodible soils (DITR, 2006).

A stockpile area has been identified adjacent to each of the proposed pits, with required size
estimated from the known resources at the pit site. WRD heights will be determined by local
topography, with a maximum height of 20 m. Existing and created watersheds will be managed
with low slope berms and gentle slopes of less than 20 degrees that will direct storm water into
constructed sediment management ponds. Erosion and sediment control devices will be installed
where required until a stable and vegetated landform exists. The WRD surface will be shaped to
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6.5 Social Environment

6.5.1 General Social Context

The Redbank Exploration Retention Licence (ERL) is located within South West Gulf Ward of the
Roper Gulf Local Government Shire (Figure 6.5-1) which coincides with the boundaries for Gulf
region Australian Bureau of Statistics (ABS) regional area, as defined by the Australian Standard
Geographical Classification (AGSC).
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Figure 6.5-1: N.T. boundaries for the regional statistical areas defined by the Australian
Bureau of Statistics for the 2006 Census (ASGC) and the Shire and ward boundaries for the
Roper Gulf Shire

Predominant Regional Industries

The predominant industries in the South West Gulf Ward include:

o Extensive cattle grazing;

) Conservation or Protected areas;

. Tourism;

. Mining; and

o Service industries associated with remote Indigenous communities.

The region is classified as very remote (ABS classification) as geographic distances impose
restrictions on access to the widest range of goods and services as well as opportunities for social
interaction (ABS, 2009). The remoteness of the region, combined with the limited resource
capacity, extreme wet season weather, and sparse population, all limit the breadth of industries and

economies establishing in the region. Mining, conservation, and indigenous natural and cultural
based industries are likely to be the main growth sectors for the Gulf region.
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Redbank ERL is located wholly within the Wollogorang Northern Territory (N.T.) Government
Perpetual Lease Area; N.T. parcel 674, which is also registered by the Garawa people for a native

title determination. Wollogorang, which is a large cattle station (5769 km?), abuts the Queensland
(QLD) / N.T. border and the coast and is surrounded by extensive areas of mixed tenures.

In the N.T. Wollogorang is bordered to the North and West by:

o Pungalina station (N.T. Portion 1352) to the North West, owned by the Australian Wildlife
Conservancy (AWC);

) Seven Emu station (N.T. Portion 1361) also to the North West, and North of Pungalina is
owned by the Shadforth family (Garawa people) and parts of the property are managed for
conservation by AWC;

o Calvert Hills (N.T. Portion 668), a large cattle station to the West; and
) The Waanyi/Garawa Land Trust (N.T. Portion 2006) to the South.

In Queensland, Wollogorang is bordered to the East by the leasehold properties of Wentworth,
Westmoreland and Turn off Lagoon.

Method of Assessment

A profile of the existing social environment has been determined largely from a desktop review of
available data on regional land use, main settlements, economy, and social context. There have
been several recent planning and scoping studies for the region (associated with reforms to local
government and the Gulf Economic Development Committee) and this assessment largely draws
on these existing studies. The potential socio-economic impacts to the region of the proposed
Redbank expansion have been projected based on documented situations of a similar scope.

To identify the stakeholders mostly likely to experience impact from the proposed expansion of
Redbank, four potential impact zones relating to different degrees of physical and social impact
have been nominated. These zones include:

a) The mine site physical impact zone - incorporating a 5km buffer surrounding the actual
boundary of the mine site likely to experience at least some dust, noise and impacts on visual
amenity;

b) A transport zone on unsealed highway — likely to experience increased traffic, dust and
noise consisting of a 1km corridor either side of the proposed transport routes along the
Savannah Way;

c) A transport zone on sealed highway — an area expected to experience increased traffic and
noise that lies within a 500m corridor either side of the Carpentaria Highway Stuart
Highway from Daly Waters to the Port of Darwin; and

d) A regional social impact zone — consisting of an approximate area encompassing the
regional population which may be affected by employment opportunities, royalty payments,
and cultural or natural resource management associated with the areas in the near region of
the mine. Local residents and tourists may also be impacted upon through increased vehicle
activity on a regional scale.

These proposed zones (Figure 6.5-2) capture most of the key regional stakeholders which could
potentially be affected by the Redbank development.
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Figure 6.5-2: Potential zones of impact for residences in proximity to the main road corridors to be used by Redbank
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6.5.2 Existing Social Environment - Baseline and Potential Impacts

Regional Governance

The Roper Gulf Shire is a relatively new organisation established in July 2008 which is an
amalgamation of a number of smaller community councils and a large area of unincorporated land.
The Strategic plan for the Roper Gulf Shire outlines that their local government responsibilities and
objectives include a suite of core responsibilities, and provide essential services on behalf of other
agencies and some commercial services where profits are reinjected in to improving community
services. Responsibilities and objectives of the Roper Gulf Shire include but are not limited to:

. administration of local laws;

o maintaining road and airport strip access for towns;

) local emergency management;

o waste management;

. traffic management on local roads;

o providing fee for service activities for other service providers (such as local road and power
and water maintenance) and commercial services (such as housing and tenancy management
and visitor accommodation);

) support to the working on country program which focuses on natural resource management
programs such weed, fire and feral animal control; and

. supporting local jobs for local people.

Some responsibilities such as the management of assets including local roads, barge landings and
airstrips; which are currently managed by the N.T. government; will be transferred to the new
Local Shire councils gradually over a number of years.

The Local Government Shire is a significant employer in the region. Over the whole Roper Gulf
area, the Shire employs 658 staff of which over half are Indigenous (Roper Gulf Shire, 2009). The
shire council provides services to the South West Gulf Ward through the main service centres of
Borroloola, Robinson River and their headquarters in Katherine.

Regional Demography and Social Character

The total population within the Roper Gulf Shire is estimated at 6,217. The South West Gulf Ward
is 60,513.8 km” with the largest and only significant towns being Borroloola and Robinson River.
According to 2006 census data, the estimated resident population of the whole Gulf region was
1,632, with 900 living in Borroloola and 732 living in small settlements scattered across the region
(ABS, 2009).

The nearest community on the Queensland side of the border is Doomadgee, which has a
population of 1,052 according to the 2006 Census (ABS, 2009). Other Queensland settlements or
service centres in the vicinity of Redbank include Burketown with a population of 178 and the
mining town of Mount Isa with a population of 21,082 (2006 Census data, ABS, 2009).

A summary of some of the key statistics, from National Regional Profile for the Gulf region
(ASGC) and Borroloola Township, based on the 2006 and 2005 census data, are presented in
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Table 6.5-1. The statistics for Borroloola and the broader Gulf region (exclusive of Borroloola) are
reported separately.
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Table 6.5-1: Key statistics summarised from the National Regional Profile for the township of
Borroloola and the Gulf region, with comparisons against National statistics where

appropriate.

General population
profile

Borroloola
(CGQC)

Gulf Region (ASGC)

National
Statistics

The total population

The total population
for Borroloola was
900

(479 males & 424
females)

The total population for
the Gulf region was 732
(403 males & 329 females)

The total population
for Australia was
20,701,488

Population density

71.6 persons per km?

<1 persons per km?

2.7 persons per km?

The proportion of the
total population which
is indigenous.

79.1%

74%

2.4%

Most people are

Most people are between

Most people are

profile (2005 census)

12.3% Labourers and
Related Workers
10.5% Tradespersons
9.1% Associate
professionals

Dominant age profile between the ages of the ages of between the ages of
0 and 54 0 and 54 0 and 64
Percentage of people 0 0 0
under the age of 14 31.3% 31% 19.6%
Percentage of persons
over 15 years with post | 27.2 % 33.8% 52.5%
school qualifications
Borroloola (CGC) Gulf Region (ASGC) as National
Employment profile as of 2005 and 2006 | of 2005 and 2006 census Statistics
census data data
The unemployment rate 0 o 0
as of the June 30 2006 11.5% 11.5% 5.1%
Wage earners. Not available 217 people recorded as N/A
wage earners.
17.3% Professionals 18.3% Professionals
15% Intermediate Clerical, | 17.4% Intermediate
Sales and Service Workers | Clerical, Sales and
12.7% Managers and Service Workers
Dominant Employment . administrators 10% Tradespersons
Not available

9.9% Labourers and
Related Workers
9.5% Elementary
Clerical, Sales and
Service Workers

Number of businesses
operational as of the
2005 profile according
to the Australian
Bureau of Statistics
Business Register
(ABSBR).

42 businesses were
recorded as
operational within
Borroloola

The total no. of businesses
is not available

(22 privately owned
businesses were
operational within the
region in 2004)

N/A

*Statistics summarised from the Australian Bureau of Statistics Web site ABS, 2009.

The Gulf region and Borroloola Township are separate statistical areas and are reported separately.
Summary data is based on 2006 census data unless otherwise stated.

The employment profile for the N.T. is generally different from that of other parts of Australia.
The N.T. Workforce N.T. Report 2008, by the N.T. Department of Business and Employment
(DBE), indicates that 71% of Territorians are of traditional ‘working age’ (15-64 years old),
compared to 67% for whole of Australia. Indigenous people make up 28% of the total N.T.
population and they have very different demographic profiles to non Indigenous Australians. The
indigenous population is forecast to grow at a faster rate than the rest of the population. Census
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data for 2006 indicates that the indigenous population is generally much younger than the non-
indigenous population, with 84% aged 44 years or below, compared to 68% for the non-Indigenous
population of the N.T. (Workforce N.T. Report 2008). The proportion of Indigenous youth in the
Gulf region (31.5 %) is much higher than that for the whole nation (19.6%) (Workforce N.T.
Report 2008).

Due to the remoteness of the area and lack of employment opportunities for a growing young
population, the region experiences the typical impacts of welfare dependency. The high proportion
of youth together with a high level of unemployment suggests a significant need for job creation
and preparing youth to become work ready.

Impacts on Regional Demography and Social Character

One of the key areas of impact on the social environment associated with Redbank’s expansion
will be an influx of workers, predominately sourced from outside of the local community. The
mine will require a minimum of 20 staff, and it is expected a maximum of 80 people may be
required during peak production towards 2016. While personnel will be recruited locally as much
as possible, specialist plant, mining, transport and camp facility contractors are more likely to be
sourced outside of the immediate region. The majority of workers are expected to be males
commuting from Darwin, and possibly from other locations, by air.

Most personnel on site will operate on a yet to be determined fly in/fly out (FIFO) roster. Whilst
not working, personnel will not reside on site; they will fly back to Darwin or elsewhere. While on
site, personnel will reside in a designated camp area with serviced accommodation. Interaction
between the mine staff and local communities will be limited by lack of personal transport.

Due to the small size of the potential Redbank workforce and their restricted movements, the mine
is unlikely to significantly impact on the social character of the region. Staff on a FIFO roster
cannot be expected to commit to creating a sense of community to the same degree as the local
population. Mine personnel flying in from other locations may be less aware of local cultural and
environmental sensitivities. Contrasting aspirations by both locals seeking employment
opportunities and personnel brought in from other regions has the potential to create some social
tensions both within the greater region and the mine itself. Potential tensions will be attended to
through stakeholder engagement and specific workplace programs.

Education and Work Readiness

Training opportunities for indigenous people and work readiness are a primary concern for the
Gulf region and all levels of government. According to ABS Census data in 2006, 41% of the non
indigenous population in the N.T. had an education up to or beyond the year 12 level, which is just
below the national average of 42%, whereas only 8% of the N.T. Indigenous population aged over
15 had completed year 12 (Workforce N.T. Report 2008). The 2006 census also suggest that 8%
of the N.T. Indigenous population had certificate level qualifications and only 3.2 % had a higher
education qualification (Workforce N.T. Report 2008). The N.T. Indigenous Education Strategic
Plan (2006-2009) indicates a need to focus on improving the levels of education for Indigenous
youth, particularly in remote areas.

Borroloola and Robinson River have primary schools and some secondary school facilities. Post
school training facilities in such remote areas are very limited. Communities in the Gulf region are
currently serviced by Charles Darwin University (CDU), the Katherine Rural College, Bachelor
Institute, and private Registered Training Organisations (RTQ). These training providers either
travel significant distances to operate within the region or the students need to travel to the main
centres of Borroloola, Katherine or Darwin. The distances along with achieving set minimum
numbers of participants to run training courses poses significant challenges to the accessibility of
post school training within the Gulf region. A new community education facility has been
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established in Borroloola with an emerging internet capacity allied with Deakin University which
could open the opportunity for greater connection with a wide range of training institutions.

The N.T. Indigenous Education Strategic Plan (2006-2009) indicates the intention to explore
flexible alternatives for increasing access to training such as the use of schools for night classes for
adults, virtual class rooms and learning via correspondence on-line (N.T. Indigenous Education
Strategic Plan 06-09, p-33). Through a range of strategies and reviews all stakeholders express a
desire for training to be targeted to actual employment outcomes.

The Workforce N.T. Report (2008) indicates that in 2008 most vocational studies for indigenous
people in the N.T. were concentrated at the Certificate |1 and Il levels, but there is also an
increasing number participating at the trade entry level and Certificate level I1l. The same report
also indicates that industries such as community services, health, education, utilities, engineering,
and mining have contributed to increasing enrolments and uptake of training and apprenticeships in
the N.T. since 2001 (Workforce N.T. Report, 2008). The mining sector is likely to continue to be a
growing area for potential employment in the N.T., especially in remote areas.

Facilitating a transition from a majority of the local population reliant on welfare to a higher
proportion of employment requires a range of culturally sensitive support mechanisms. Although
increased employment opportunities for the local population provide an overall benefit, some
negative impacts can be exacerbated within local remote communities. The contrast between those
earning an income and those on social welfare has the potential to at least temporarily increase
social tensions (Barker, 2006).

During consultations with Indigenous stakeholders a desire to be trained on site and away from the
potential disruptions of a township was raised. Although on the job training will be difficult to
support in the small scale early phases of the project, opportunities to undertake accredited training
on site will be investigated. Conventional and theoretical training performed on site will provide
participants with a solid understanding of the activities on site and familiarity with the living
conditions, the work conditions, and the management and fellow workers. This is expected to
increase the level of worker retention from those accepting jobs on site.

Existing Transport, Traffic and Access

The major transport routes (refer to Figure 6.5-2) servicing Wollogorang and Redbank include the
sealed Carpentaria Highway from Daly waters to Borroloola and the unsealed section of the
Savannah Way. The Savannah Way is a collection of linked outback roads and highways that form
a touring route traversing Northern Australia between Cairns and Broome. The section of the
Savannah Way locally referred to as the Wollogorang Road, passing Redbank crosses through the
N.T. from Borroloola and into QLD via Doomadgee, Burketown, Normanton and connecting
through to Cairns. Recent closure of Wollogorang (N.T.) and Hells Gate (Cliffdale Station, Qld)
roadhouses means there are no fuel or service stops along the 384 km between Borroloola and
Doomadgee. The condition and vehicle activity on the main roads servicing the Gulf region are
given in Chapter 6.9.

Impacts of Transport, Traffic and Access

The expansion of Redbank will result in a moderate increase in size and frequency of vehicles
travelling through the Gulf region as well as two new intersections on the Savannah Way. The
operation of Redbank will result in two mining roads which will include a haul road carrying 80 t
haul vehicles and an access road which need to intersect with traffic on the unsealed highway. In
addition, there will be haulage of refined copper by road trains along the Savannah Way,
Carpentaria Highway and up the Stuart Highway to the Port of Darwin, and the provision of
consumables along the same route in reverse. Materials and produce destined for Redbank to be
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transported from the East will via the Flinders and Wills highways in QLD. More specific
information is given in Chapter 6.9.

The only noteworthy social impacts associated with mine transport and traffic will be an
intermittent increase in large vehicle activity and associated dust and noise in the area of the new
intersections and along the major transport corridors to be used by road trains entering and exiting
Redbank.

Redbank is investigating options for shipping refined ore to the Darwin Harbour via the Gulf;
which would remove most of the traffic impact along the main roads in the N.T. At this stage, this
proposal is conceptual only.

Impacts of Dust, Noise and Amenity for Residential Areas

The Gulf region is very remote and most of the population is concentrated in the township of
Borroloola or scattered in many small outstations and some communities on Indigenous lands.
There are no residential areas within the immediate vicinity (25 km radius) of Redbank other than
Wollogorang homestead and an outstation near Wollogorang Homestead called Jungalina.

Towns, communities, roadhouses and outstations which could potentially be impacted by the
Redbank expansion through noise, dust and vehicle activity, are located within a short distance
(<500 m) from the existing main roads likely to be used for haulage into and out of Redbank.

Due to the remoteness of the area it can be assumed that existing levels of noise, dust and vibration
are quite low. The zones for physical impacts have been arbitrarily nominated based on
preliminary desktop investigations into the potential impacts of dust, noise, vibration and visual
amenity associated with vehicle activity in such mining situations. In the absence of data these
zones of impact have erred on the side of caution and the true impact boundaries are likely to be
much smaller and restricted to specific areas within the mine site itself.

According to New South Wales (N.S.W.) noise policy, intruding industrial noise should not exceed
5 dB(A) above the background noise level (NSW DECCW, 2009). Noise levels of 35 dB(A) are
likely to be acceptable to most residential areas, regardless of the background noise (NSW
DECCW, 2009). The loudest and most consistent noise is likely to be in the realm of 115 dB(A)-
123 dB(A) associated with standard reversing alarms and milling operations. In some instances
noise levels could exceed acceptable thresholds on the actual mine site within 2 km from where the
noise is being emitted.

Continuous vibrations and Impulsive shocks associated with blasting, haul trucks and ore
processing will be limited to the actual mine site but may impact on users of the Wollogorang
Road if blasting is conducted at Sandy pit.

Dust emitted from mining activity can range in particle size between 1 um and 100 um. Fine
particles which can compromise health, visibility and amenity are defined as:

o PM2.5 particles of 2.5 um or less; and
o PM10 particles of 10 um or less (NSW EDO, 2006).

Most dust emissions associated with mining (approximately 40%) are PM10 or coarser which are
generated from earth moving and vehicle activity; particularly on unsealed surfaces (NSW EDO,
2006 and NSW Health, 2007).

To meet National Environmental Protection Measures (NEPM) the emission of PM10 should not
exceed an average of 50 pg/m® per day nor reduce the minimum visible distance of 20 km in any
one hour (VIC EPA, 2009 and VIC EPA 2007). The total dust emission should not exceed 4 g
dust/m?month or not more than 2 g dust/m*’month above the background measured levels (VIC
EPA, 2009, VIC EPA 2007).
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Modelling and monitoring of dust emitted from open cut mine operation, together with the known
rapid fall off of airborne dust with distance, suggests that the impact of dust associated with mining
at Redbank will be largely constrained to specific locations within the actual mine site and
intersections with the Wollogorang Road. Dust associated with transport along unsealed roads is
unlikely to pose any impacts on residential areas beyond a 1km corridor either side of transport
routes.

It is unlikely that there will be any amenity issues associated with dust from the mine itself due to
the distance of the mine from the main roads and nearby residences (Figure 6.5-2 and Figure
6.5-3). Most of the visual impact of the mine will be the view of the processing plant from the
Wollogorang Road. Contaminated waters and acid rock drainage from the Redbank mine site is a
legacy of previous operators of the mine. Impacts on visual amenity arising from these pollution
sources will be remediated as part of Redbank’s commitment to rehabilitation of this inherited
legacy.

Residential Areas In the Vicinity of Redbank and Transport Routes

Residential areas in the Gulf region which are located within nominated zones for potential
physical impact (noise, dust and vehicle activity) as well as increased vehicle activity are indicated
in Table 6.5-2. Residential areas which are located within the nominated zones for potential
impact along the Carpentaria Highway from Borroloola to Daly Waters and along the Stuart
Highway to the Darwin Harbour are indicated in Table 6.5-3.
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Table 6.5-2: Transport Zone Unsealed —Towns and settlements potentially impacted on by
increased traffic on unsealed public roads.

Town or Settlement
And population where available

Distance from Redbank
(a-b distance on the map)

Distance from Main Roads
(Wollogorang Road and
Carpentaria Highway)

Major towns (over 100 residents)

+Borroloola
Population = 903

214km NNW
250km by road

1.6km North-West

Town Camps (a community group within a municipality)

*Garawa camp 1 214km NNW 346m North
*Garawa camp 2 214km NNW 318m North
Communities (mostly Indigenous people and a population >20)

Robinson River 115km NW ‘ 10.7km West

Outstations (up to 20 people living permanently or semi permanently)

*Jungalina Population = 10 25km -
“Yangulinyina 80km 3.65km South West
*Wundingalla 123km 900m South West
“Walaburri 144km 10.7km South West
+Bujan 152km 1740m South West
“Budjanga 167km 14km South West
*Doolgarina 185km 6.7km South
*Manangoora 173km 16.2km
*Sandridge — behind an escarpment 210km 2.7km North
+Wandangula— behind an escarpment 211km 1.3km North
*Wada Wadalla 216km 12.2km North

" Milibunthurra 214km 8.8km North
Road houses and Homesteads (up to 20 people living permanently)

+Wollogorang 22km East 200m North
Calvert Hills 44km West 22km North East

*Residences within a nominated zone 1km either side of the main transport corridor which may
experience direct impact from increased traffic.

"Residences which could experience the indirect impacts of increased traffic on the Wollogorang

Road and Carpentaria Highway.

Data in this table was sourced from the N.T. Integrated Land Information System (NTILIS), ABS
2005 and 2006 census data, and communication with *Mabunji Resource Centre.
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Table 6.5-3: Transport Zone Sealed — Towns and settlements potentially impacted on by
increased traffic on sealed public roads.

Town or Settlement Distance from Main Roads (Carpentaria Highway or
Stuart Highway)
Outstations (up to 20 people living permanently or semi permanently)
+Wurlbu 770m North
+Munyalini 1.1km North
*Goolminyini 2km South East
(24km South West of Borroloola)
+ljarra 370m South East
+Tjoungouri 250m West
*Cows Lagoon 15.3km North
*Garrinjinny 2.8km North
(97km South West of Borroloola)

Town or Settlement along the Stuart Highway

Major towns (over 100 residents)

+Darwin
+Adelaide River

+Katherine

+Pine Creek

+Mataranka

+Daly Waters

Communities (mostly Indigenous people and a population >20)

+Larrimah

Outstations (up to 20 people living permanently or semi permanently)

+Gulngarring - 1066m from the Highway

Road houses and Homesteads

“Residences within a nominated zone 500m either side of the main transport corridor which may experience
direct impact from increased traffic.

“Residences which could experience the indirect impacts of increased traffic on the Savannah Way,
Carpentaria Highway and Stuart Highway between Daly Waters and Darwin.

Data in this table was sourced from the N.T. Integrated Land Information System (NTILIS) and ABS 2005
and 2006 census data.

Residences which may be vulnerable to direct impacts of dust and noise (Figure 6.5-3) associated
with the traffic to and from Redbank include:

o Wundingalla outstation — on the Wollogorang Road near the Robinson River Turn off; and
) Garawa Town Camps 1 and 2 on the Wollogorang Road just East of Borroloola.
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Figure 6.5-3: Residential areas vulnerable to impacts of dust and noise along the main transport corridors to be used by Redbank in the N.T.
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Essential Services — Power, Water, and Waste Disposal

Most settlements in the Gulf region are very small outstations which are serviced by Mabunji
Resource Centre based in Borroloola, or Mungoorbada Aboriginal Corporation based in Robinson
River. The Power and Water Corporation (PWC) is the sole provider of power, water and sewerage
services for Borroloola and Robinson River. Some surrounding communities and outstations may
receive transmitted power from these centres. Most outstations and homesteads rely on ground
water for domestic water supplies. Sewerage is generally managed through septic tanks and open
collection and treatment ponds. Most outstations produce their own power supply from a local
diesel generator. General waste from each community or outstation is disposed of in local landfill.

Redbank camp and mine will operate through stand alone essential services, and Redbank aim to
continue to be self sufficient throughout and after proposed construction and expansions.
Throughout the mine’s ‘Care and Maintenance’ period (from December 2008), Redbank has
produced its own power for camp and production facilities via diesel generators. Redbank plans to
install a silenced power station to supply increased power demand when the camp and processing
plants are expanded.

The camp (currently occupied by two or three personnel) water is supplied by a nearby bore.
Following proposed expansions, camp water will continue to be supplied by the same bore.
Process water is expected to be supplied from a mix of bores (at Sandy Flat, separate to the camp
bore), pit dewatering, harvested stormwater and reused process water. Onsite septic systems and
will be upgraded or new systems constructed to accommodate extra personnel within the camp and
comply with the relevant guidelines. The existing landfill will continue to be utilised.

The proposed extensions will not impact on any of the essential services for surrounding
communities as the venture will be self sufficient in all capacities.

General Services — Housing and Supplies

Domestic housing and commercial properties in Borroloola are freehold but there are very few
sales over any one year and rental accommodation is limited. Remote communities and outstations
are established on Indigenous lands held in Trust by the Northern Land Council (NLC) under the
Land Rights Act (1976). Real estate in these remote communities is not freehold and housing is
generally supplied through government programs.

Borroloola is the largest main centre close to Redbank (200 km in distance and 250 km by road).
Its main services, such as local stores, banking, and postal services, are adequate to cater for the
local population, nearby communities and tourists. Robinson River is a smaller centre (115 km
from Redbank) which services only the local community and outstations through a store, banking,
and postal services.

It is unlikely that the proposed influx of personnel to the mine will directly impact on the cost of
living (i.e. groceries, services and housing) within the region. The mining operation will import all
goods required (e.g. food and construction materials) and personnel on site will have little need or
capacity to access further services off site. All accommodation will be provided for personnel on
site so there will be little to no impact on the supply and cost of housing within the region. There
could be some indirect impacts through increased demand for services and greater expenditure
within the region by locally sourced personnel and contractors.

Off Site Impacts on Housing and Supplies

Fly in/fly out (FIFO) staff will generally be sourced from Darwin. Increased numbers of FIFO
staff residing in Darwin could contribute to the accumulative pressure on accommodation
shortages in Darwin. However, the scale of the project is such that it is unlikely to significantly
impact on accommaodation demands, and hence costs of accommodation in Darwin.
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A police station is located in Borroloola which patrols 71 40 km?. There is another police station in
Doomadgee (located approximately 130 km East across the N.T. /QLD border from Redbank).
Remote communities in the Gulf region may also have a Night Patrol service. Night patrols are
generally conducted by local Indigenous people employed to attend incidents of antisocial
behaviour and deal with issues through contemporary law enforcement in a culturally appropriate
manner.

Emergency Services - Police, Hospital and Emergency Evacuation

Gove, Katherine, Darwin, Mount Isa and Cairns are the nearest centres with significant hospitals
servicing the South West Gulf Ward. Borroloola and Robinson River are the closest centres
providing health services to their community and surrounding outstations; however these health
centres are not equipped to deal with severe medical conditions or major surgery.

Impacts on Emergency Service Requirements

One of the greatest social concerns for a boost to the regional population, particularly in a very
remote area, is the potential for increased demands on emergency services. Cyclones and wet
season storms are a concern for safety in the region, not only due to the physical damage they can
cause, but because they can severely limit transport and travel, and can isolate remote areas from
outside services. Most storms and cyclones affecting the region originate in the Gulf of Carpentaria
(North of Redbank) and due to the region’s remoteness and close proximity to the coast there is
often little warning before a cyclone crosses the coast (BOM, 2009). The Gulf of Carpentaria
averages two cyclones a year, while the Arafura and Timor Seas average one a year (BOM, 2009).
The cyclones in this region are also very erratic compared to other regions in Australia (BOM,
2009).

Borroloola provides the main medical evacuation centre for South West Gulf Ward. It takes about
2-3 hours for a medivac plane to arrive in Borroloola from Darwin (personal communication with
the District Medical Officer). McArthur River Mine has a paramedic on site and an airstrip which
can accommodate the King Air planes used in medical evacuations from Darwin. Borroloola
currently has about 10-12 night time medical evacuations per fortnight (Roper Gulf Shire Council
Service Delivery Plan, 2008). Most air strips in this remote region are inadequate to accommodate
night time flights and evacuations. The Redbank airstrip is also unsuitable for night time landings
due to its proximity to hills and an escarpment. To ensure safe conditions during Redbank’s “Care
and Maintenance” period Wollogorang homestead, located 22 km to the East of the mine site, has
been provided with a set of battery powered emergency lights to enable night evacuations from
their airstrip.

Dominant Industries and their Outlook

Mining

In 2005, an international survey of 150 mining companies was conducted, and the N.T. was ranked
eighth in the world in terms of being highly prospective for mineral resources (Workforce N.T.
Report 2008). Due to the relatively small size of the N.T. economy, resource-based projects can
have a substantial impact on investment and income streams. The mining industry is likely to be a
growing part of both the regional and N.T economy. Redbank hold several exploration leases in the
Gulf region.

Wilderness or Conservation Industry

The total area of land occupied by designated conservation areas is expanding in the Gulf region
(refer to Figure 6.5-4). Pungalina Cattle Station (N.T. Portion 1352) has been acquired by the
Australian Wildlife Conservancy (AWC). The former cattle station covers nearly 200,000 ha of
sandstone plateau and escarpment.
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Seven Emu (N.T. Portion 1361) is owned by Frank Shadforth, a Garawa man. The AWC has
entered into a partnership with Frank Shadforth under which 110,000 ha of Seven Emu

(Indigenous pastoral land) will be subleased to AWC for conservation. Pungalina Station and
Seven Emu adjoin each other, and are located 50 m-100 m North West of Redbank.

Due to the relatively undisturbed nature of the Gulf region and its associated wilderness values,
further conservation, natural resource management initiatives and ecotourism ventures are likely to
emerge over time.

Tourism Industry

There have been relatively few studies of tourism in the Gulf region. N.T. Tourism has compiled a
tourism profile for the overall Daly and Lower Top End Australian Standard Geographical
Classification (ASGC) region in 2008 (inclusive of the Gulf Region) which is based on
International and National Visitor Surveys (NVS). This profile suggests that that most tourists
within the region (domestic and international) are attracted to the landscape, access to fishing and
the outback or wilderness experience (Tourism N.T., 2008).

Borroloola is considered the gateway to the Gulf in the N.T., and features two main events every
year:

o The Rodeo, Gymkhana and Campdraft, held over three days in August; and
. The Fishing Classic usually held on the Easter long weekend at King Ash Bay.

Key attractions associated with a wilderness experience within a 300 km radius of Redbank are
indicated in Figure 6.5-4. The main attractions and areas supporting tourism for ventures such as
camping on cattle stations or fishing are generally located at least 100 km from Redbank. Most key
attractions in the N.T. are to West of Borroloola.

There are very few if any tourism activities in the vicinity (within 50 km) of Redbank. Most
travellers in the region need to self cater and carry their own fuel. Tourism activities in the region
are generally limited to independent travel on the Savannah Way between attractions in the N.T.
and the QLD Gulf Country. Wollogorang station, which formerly ran a roadhouse as well as
providing access to camping facilities and fishing, no longer supports tourism activities on the
station. There is no public access to the coast, which lies 70 km North of the Redbank area. A
combination of factors including limited access on cattle stations; particularly difficult and
unpredictable creek crossings on the Savannah Way; and limited fuel supplies between Borroloola
and Burketown in QLD, are presently discouraging tourism in the vicinity of Redbank.
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Figure 6.5-4: Areas identified as having a conservation value in the vicinity of Redbank.
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Expansion of mining at Redbank could have a negative impact on the future tourism potential in
the immediate vicinity of the mine, and along major road corridors in terms of intermittent noise,
dust, visual amenity, and some increased vehicle activity. Desktop studies for similar mining

situations suggest these types of impact would be very limited in extent. Management of these
issues is detailed in Chapter 6.10 and Chapter 6.9.

The proposed expansion of Redbank is unlikely to have a significant negative impact on tourism in
the region and may have some positive impacts via improving access and providing protection to
the historic sites associated with William Masterton. Rehabilitation of the contaminated creek
system connected to the Settlement Creek may improve the tourism potential. The presence of the
mine and its facilities could also enhance the safety aspect of travel in such a remote area with
limited access to services.

The camp facilities may offer stakeholders the opportunity to develop tourism type facilities once
the mine has ceased operations and completed its remediation activities.

Pastoral Industry

The grazing of cattle for beef production is a significant industry within the region. The Redbank
Copper Operations are wholly within the Wollogorang Pastoral Lease, which is a working cattle
station.

Wollogorang is approximately 5,769 km? measuring 45 km East to West, 140 km South from the
Gulf of Carpentaria coast and abutting the QLD / N.T. border. The station runs up to 50,000 head
of cattle. Other large cattle stations in the vicinity of Redbank include:

o Calvert Hills to the West in the N.T.; and
) Leasehold properties of Wentworth, Westmoreland and Turn off Lagoon in QLD.

Operations at the Mine site will result in management of the existing Acid Rock Drainage (ARD)
issues and result in the improvement of environmental conditions in the downstream waterways.
Improved water quality may have a positive impact on the pastoral industries utilising these areas.

Trends

Since 2007, the State and Territory Governments and the Australian Government, through the
Council of Australian Governments (COAG), have agreed on 6 national targets and indicators to
close the gap of Indigenous disadvantage. One of the targets is to increase employment outcomes
for indigenous people.

Local Government in the N.T. has recently (2008) restructured to include regional shire councils.
These councils are taking an increasing responsibility for management of roads (as a subcontractor
to the N.T. Government), essential services, and employment services for indigenous people within
the region.

In July 2008, responsibility for managing homelands and outstations was transferred from the
Australian government to the N.T. government. In response the N.T. government has formulated
the Working Future policy which focuses investment and improvement of facilitates for 20 growth
towns, including Borroloola. The Working Future policy involves improving access roads,
services, schools and education opportunities (including mobile schools), but will provides limited
support to very remote homelands or outstations which cannot provide standard services.
Attracting small business and private investment into the growth towns is identified as a key
requirement for providing employment. The implementation of this policy may see more people
from regional areas moving to, or at least close enough to access, the targeted growth town of
Borroloola.

Redbank Copper — EIS, 2009 EcOz Environmental Services 222





2

6.5.3 Impacts and Management

Summary of Potential Impacts

The main social impacts of the proposed mine expansion, both within the Gulf region and other
regions, have been identified in Table 6.5-4. Each area of impact is subjectively ranked Low,
Moderate or High, based on the potential to influence the current local and regional social context.
Some identified impacts are largely positive, leading to improvements in facilities or safety.

Table 6.5-4: The main areas of impact on the social context and environment of the Gulf
region and other associated regions with the expansion of Redbank mine

Anticipated Degree of
Potential Impacts on the Social Context— within the South P Impact
. Nature of the .
West Gulf Region (subjective
Impact
assessment)
Engagement with Stakeholders
Engagement with stakeholders, particularly indigenous
stakeholders, may cause social unrest if communications are not .
Negative Moderate

clear, equally accessible, or not given sufficient time for
consideration and internal cross checks and negotiations.

The Redbank venture provides as another stakeholder in the
greater region which can contribute to addressing regional Positive + Low to Moderate
natural resource management issues.

Employment and Training Opportunities

An influx of a workforce, predominately sourced from outside

of the local community. Negative Low

Some alternative employment and training opportunities for the
local population within the region which could link with Positive + Moderate
objectives of several government strategies and programs.

An injection of finances to the region through royalty money,
employment of local people and purchase of goods and services Positive + Moderate
from local or regional suppliers.

Road Usage and Traffic

An increase in number of heavy and oversized vehicles crossing
the Savannah Way and commuting between Redbank, Negative Moderate
Borroloola and the Darwin Harbour.

An increase in dust and noise associated with heavy and large
vehicles on the unsealed Savannah Way and Carpentaria Negative Moderate
Highway.

Health and Safety & Emergency Mitigation and Response

An increase in population living remotely in a cyclone prone
area which could increase emergency response requirements
and may place added pressure on towns within in the region if
emergency evacuation of personnel is required.

Negative Low

Increase in quality of evacuation facilities such as provision of
lights for the Wollogorang airstrip to enable night-time medical
evacuation flights, and maintenance of the Redbank airstrip to
cater for evacuation by helicopter.

Positive + Moderate

Visual Amenity

In the immediate vicinity of the mine dust and noise will impact

. . Negative Low to Moderate
on the visual amenity

Redbank Copper — EIS, 2009 EcOz Environmental Services 223





2

Anticipated Degree of
Potential Impacts on the Social Context— within the South P Impact
. Nature of the .
West Gulf Region (subjective
Impact
assessment)
A(.?I(Ei mmg dramage. issues remalrung from previous attempts at Positive + High
mining will be repaired and monitored
Social Character and Well Being
Social well being could be increased through new and further s
. Positive + Moderate
employment opportunities.
Some social tension may arise if there is lack of agreement or
support for mining activity by all key stakeholders and affected Negative Moderate
parties.
Potential Impacts - Outside of the Immediate Region DR i
Impact
Slightly increased pressure on the Darwin rental market due to Negative Low
FIFO staff residing in Darwin. g
Possible increased demand for flights from Darwin to other Positive + Low to Moderate
centres.
An injection of finances to the greater Darwin region through
employment of personnel and contractors and well as sourcing Positive + Low to Moderate
of supplies.

Engagement with Stakeholders

Redbank Copper acknowledges the potential for a regional mining industry to contribute to the
social well being of the region. The overall aim of stakeholder engagement is to inspire mutual
trust, identify stakeholder concerns and maximise the potential to contribute to improvements
within the region.

The overall strategy for stakeholder engagement will follow three main paths:

1. Information sharing — ensuring all concerned stakeholders in the region can equitably access
clear and transparent information on the proposed development, as well as ensuring that
Redbank receives and acknowledges valuable local and specialist knowledge.

2. Consultation — seek feedback on proposed initiatives and scope the range of concerns,
considerations and proposed actions within a timeframe which enables stakeholders to
undertake their own internal deliberations.

3. Active participation - contribute directly to regional employment outcomes as well as
contribute to the regional knowledge base and natural resource management initiatives
where practicable.

Redbank is within an area under a Native Title claim for which the outcome is yet to be
determined. This EIS, and future works, have assumed that the native title claim will be
successful. Redbank has sought to consult with Native Title claimants so as to increase awareness
and understanding of the development, determine concerns over site use, discuss potential impacts
and begin negotiations for a comprehensive native title agreement.

For any negotiated benefits or royalties associated with the proposed expansions, Redbank will
engage with a representative organisation with the capacity to manage this role with sound
governance procedures.

Redbank has the potential to value add to land management initiatives for water quality, fire and
invasive species. The venture recognises the need for compatibility with the requirements of
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surrounding land uses and stakeholder groups which predominantly include the cattle industry,
conservation lands and indigenous lands and interests. Neighbouring tenures and indigenous
custodians can be kept informed of progress with rehabilitation works and land management

programs through participation in regional planning for natural resource management issues and
periodic newsletters if required.

To date, the consultations associated with compiling this Environmental Impact Statement have
entailed:

) Consulting with traditional owners regarding the protection of sacred sites through the
process of obtaining an AAPA authority certificate (refer to Appendix H);

. Involving local traditional owners in the flora and fauna surveys for the impact assessment;

) Liaising with the Borroloola office of the Northern Land Council to establish “walk and talk
visits” on site to highlight the proposed developments and provide an opportunity for
custodians to ask questions and express any concerns and initiate negotiations towards a
native title agreement;

o Consulting with the owners of Wollogorang Station and sending letters of information to
surrounding landholders; and

o Consulting with relevant authorities in N.T. Government agencies regarding the
developments and regional initiatives for employment opportunities as well as management
issues for natural resource issues of concern.

Maximising Employment and Training Opportunities for Locals

Redbank will integrate with and value-add to regional programs striving for employment outcomes
for Indigenous people within the region. This will be essential to ensure on-going employment
opportunities after the limited life of the mine.

Employment and training opportunities for local people are more likely to lie in the areas where a
skill set is already developing, such as general labouring, driving, administration and natural
resource management. Job readiness aligned with actual jobs is preferred by all parties.

During the start up phase of the Redbank expansion there will be only 12 personnel on site in any
one shift so the potential for on the job training is limited in the early life of the mine. However, in
preparation for further job opportunities as the mine develops, Redbank will partner with the NLC
Employment and Training branch to tap into a register of trained locals as well as host onsite
training in relevant activities such as mining vehicle operation. If there is sufficient interest to
develop a skills base, Redbank will also engage the services of local Indigenous rangers to assist
with environmental management and rehabilitation activities. These services are more likely to be
required once the mine becomes more established.

Because employment is such a high priority for the Indigenous stakeholders and the Gulf region in
general it is assumed that there will be other programs also seeking to increase employment and
training within the region. It is assumed that these programs will provide support to counteract any
negative impacts associated with a transition to a growing workforce.

Redbank believes in supporting staff to acquire the skills necessary to perform their duties
effectively and safely, as well as advancing their career aspirations. A formal training needs
analysis is to be conducted annually for all employees and contractors to ensure training
opportunities are targeted to specific needs and expansion into new areas of expertise.

Induction for Personnel

An induction program for personnel and visitors will provide a background to the history of the
area and its natural and cultural values. This will provide an awareness of local values and culture
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and serve as a guide to appropriate behaviour on site. Workers will be limited in their movement
whilst on site in regard to accessing culturally sensitive areas. With no personal transport or

lengthy free time, there will be little opportunity for accessing or utilising local sites or attractions.
Any inappropriate behaviour will be responded to promptly and the induction revised if necessary.

Contributing to Social Well Being

To enhance integration between personnel coming from the local community and those coming
from other locations, the Redbank will encourage appropriate support programs targeted to deal
with special needs. These programs can involve building the skills of key staff who are been
identified as having the necessary communication and facilitation skills to build collaboration, and
detect and trouble shoot emerging tensions. Management, supervisor, and cultural liaison staff will
be encouraged to receive targeted training to assist with developing company initiatives in
supporting a cooperative and respectful workplace. These key liaison staff will assist with
developing company protocols to accommodate the specific cultural requirements of Indigenous
personnel.

Mediation, relationships counselling and case management will be provided if tensions arise and
staff will be encouraged to bring any minor issues to the attention of management before they
become significant.

Contributing to Regional Economy

Redbank will contribute to developing the local economy through engaging regional and N.T.
suppliers. During 2009, Redbank Copper focussed on utilising local goods and services, and the
company plans to continue this local focus. Engineering, plumbing, electrical and similar services
have been accessed from Borroloola for camp repairs, maintenance and upgrades. Darwin has
become the main supplier of any other goods and services in place of the interstate township of Mt
Isa.

Regional Road Usage and Traffic

The only regional residents likely to be impacted upon by dust emitted through increased vehicle
activity on unsealed roads into and out of Redbank are two town camps East of the Borroloola
Township, and possibly Wundingalla outstation located 123 km West of Redbank. These
residential areas are near creek crossings where the traffic naturally slows. The issues of dust and
noise will be minimised through a protocol of reduced speed in these areas.

Specific management measures designed for road and traffic impacts and management of transport
are detailed in Chapter 6.9 and Chapter 6.10. Due to the remoteness of the area, it’s unlikely that
further assessment of dust, noise and vibration will be required other than for on-site occupational
health and safety purposes.

Health and Safety on the Mine Site

Redbank‘s Occupational Health and Safety Policy is documented in Appendix D. Redbank
Copper is committed to ensuring the workplace is free from the effects of substance abuse.
Management of substance abuse will be a shared responsibility. Alcohol will not be permitted to be
brought on site by staff. Only moderate alcohol consumption will be tolerated on site and personnel
will be able to consume low alcoholic beverages purchased within a designated wet mess only. All
personnel and visitors entering the site will be required to comply with a rigorous drug and alcohol
screening procedure. All employees will comply with a health surveillance program to ensure
adequate fitness and medical condition as well as to monitor effects of any potential hazards from
the operation of the mine.
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Emergency Mitigation and Response

Redbank has a Risk Management Plan in place to cover all health, safety and environmental issues
during the exploration phase. A Counter Disaster Plan will be developed to guide preparation for
and response to emergencies during the construction and operation of Redbank. A range of
evacuation facilities will be investigated in developing the Counter Disaster Plan. Redbank will
also seek to be included in the Borroloola Counter Disaster Plan to ensure any evacuation needs
from Redbank can be accommodated. In the event of broad scale flooding, evacuation sites may
need to include the townships of Tennant Creek or Mount Isa. Further details on risk management
are dealt with in Chapter 5.

Redbank’s communication avenues include internet, telephone, and fax capabilities provided by a
Telstra microwave tower on site. Camp communications are being upgraded and Voice over
Internet Protocol (VOIP) telephony and wireless internet communications are planned.

All facilities and accommodation will be upgraded and built to relevant standards to deal with
cyclone activity. Staff will be rostered so that there will always be two staff trained in remote first
aid delivery on site at all times, and appropriate medical and first aid supplies will be maintained
on site.

It is expected that road access will be cut for several months every year, so appropriate stocks of
food will be kept on site in case the airstrip becomes unserviceable during extreme weather. If
emergency evacuation becomes necessary when the airstrip is unserviceable, a helicopter will be
sourced from Katherine, Tennant Creek or Mt Isa. fuel supplies to accommodate these emergency
procedures will be stored on site as the flight distances are lengthy and refuelling will be required.

Redbank’s 800 m airstrip, which is 2 km by road from the main camp, will be upgraded to meet
Civil Aviation Safety Authority (CASA) standards for daytime charter operation. This will provide
access by light aircraft including emergency aero-medical services during daylight hours. The
nearby Wollogorang airstrip will continue to provide night landing for emergency aircraft. The
upgrade of airstrip facilities and the existence of trained first aid personnel will enhance the general
safety and emergency support for residents and travellers within the region.
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6.6 Landform and Erosion Control
6.6.1 Baseline

Geology

The Redbank Copper Project consists of several Mineral Leases (ML) contained within ERL94,
along with around 3,700 km® of Exploration Leases (EL) granted or under application. The
principal area of focus is the ERL, now under application for a mining lease, where current
Australian Joint Ore Reserves Committee (JORC) code resources for 5 known deposits total 5.2Mt
@ 1.4% Cu for 75,000 t of contained metal.

The deposits occur within the sediments and volcanics of the Mesoproterozoic (1430 MA)
McArthur Basin in the N.T., Australia, some 600 km North North-West of Mt Isa, 30 km West of
the QLD border, and some 70 km South of the Gulf of Carpentaria. Possibly 50 pipes have been
located over an East West interval of around 30 km in the vicinity of Redbank. The McArthur
Basin geological region extends down from Eastern Arnhem Land into the Gulf of Carpentaria
where it forms the Western extent of the Carpentaria Zinc Belt as shown in Figure 2.2-1.

The breccias are formed within the Tawallah Group, which is near the base of the McArthur
Supergroup, close to the East-West trending Murphy Inlier of Palaeoproterozoic (1800MA)
basement. Inthe Redbank area the Tawallah Group comprises, from the base:

1. Settlement Creek Volcanics - trachytes, rhyolites and dolomites with agglomeratic
breccias,

2. Wollogorang Formation - >150 m of chocolate brown laminated siltstone, underlain by
interbedded grey siltstone, pyritic bituminous shales, anhydrite beds, dolomites, dolomitic
quartz sandstone and feldspathic sandstone,

3. Gold Creek Volcanics - >250 m of trachytic to trachy-andesitic lavas and pyroclastics
interlayered with dolomitic tuffs, overlain by volcanic clast breccia-conglomerates, quartz
rich conglomeratic sandstone, flagstones with volcanic fragments and an upper transitional
bed of feldspathic to kaolinised quartz sandstone,

4, Masterton Sandstone - >150 m of medium to coarse grained, current bedded ortho-
quartzite, locally feldspathic to kaolinitic.

The main mineralisation at Redbank is contained within the Gold Creek Volcanics sequence which
comprises intercalated basalts and associated pyroclastics, potassium altered trachyte, tuffaceous
sandstones and siltstones, quartz arenites, siltstones and mudstones, although volcanics
predominate, mainly as more massive basalts. In general the host sequence is flat to shallow-
dipping.

At Sandy Flat, Bluff and other Redbank breccia deposits, the mineralisation is largely confined to
well defined pipe-like breccia zones which appear to represent collapse structures, with surface
dimensions less than 130 m diameter. The breccias are essentially zones of fracturing, veining and
brecciation which pass gradually outwards into their less altered and fractured, shallow dipping
hosts. Brecciation post-dates consolidation and compaction of the sediments and is commonly
more or less in-situ with little evidence of large scale movement of clasts: there is only local
allochthonous clast material and stratigraphic units are traceable through the breccia zones with
minimal displacement. Breccia pipes occur in clusters and along broadly linear zones and are
probably localised by fault jogs and fault intersections.

Beds within the pipe generally display dips towards the centre of the mineralisation, with large
blocks having a downward displacement. Most zones have an upper termination within the Gold
Creek Volcanics, capped by the Masterton Sandstone, although some terminate at lower levels.
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The mineralisation at Sandy Flat is confined to the breccia pipe, with the highest grades in the most
brecciated central core, decreasing outwards towards the margins, and copper mineralisation bears
a relationship to the breccia composition. In general the trachytes are the most highly mineralised

lithologies, while mudstones, muddy tuffs and tuffaceous sandstones are moderately mineralised
within the breccia.

The top of the Sandy Flat mineralisation is overlain by 6 m-15 m of quartz pebble conglomerate,
regarded as recent Tertiary valley fill. Below this there is an oxide zone, a supergene zone, and a
primary zone. Supergene zones are also suggested at the Redbank and Azurite deposits, but not
easily identified elsewhere at this point. Elsewhere within the ERL known pipes transition
reasonably quickly from oxide to primary sulphide mineralisation, although primary sources for
the Redbank and Azurite deposits are as yet undefined.

The oxide zone of the breccia pipes will usually have a variable thickness, averaging around 25 m-
35m. It contains principally malachite, azurite, cuprite and chrysocolla in strongly-weathered
brown host rocks. At Sandy Flat, the base of the oxide zone was marked by a sharp contact with
the underlying chalcocite blanket. Chalcotrichite, pyrobitumen and native copper was found over
an interval of 1 to 2m at the base of the oxide zone.

The supergene zone, which can be 10 to 15 m thick, contains predominantly chalcocite with lesser
covellite, digenite and traces of djurleite. The bulk of the mineralisation can average above 5% Cu.
The lower contact with the primary ore is gradational and diffuse. The supergene ore is very soft
and comprises a breccia mass of white, strongly kaolinitic rock (after trachyte), with a matrix
largely of black sooty chalcocite and pyro-bitumen (which are often difficult to distinguish).
Within the supergene zone there are frequent irregular, interconnected remnants of chalcopyrite,
surrounded by chalcocite. The chalcopyrite content increases with depth. Where the ore is harder
there is more chalcopyrite and lesser pyrobitumen. Within the supergene zone there are fine
grained hard pods of flesh coloured clayey rocks with disseminated pyrite and chalcopyrite.

The primary ore persists within the breccia downwards to the top of the Wollogorang Formation
around 250 m-300 m below, to the limit of current drilling. The ore mineralogy is dominated by
chalcopyrite, with traces of bornite. Usually the primary ore is present as chalcopyrite filled
fractures from 1 mm-3 mm thick within an irregular breccia of sub-angular to sub-rounded, pink,
K-feldspar altered trachyte. Within the oxidised zone the trachytes have an almost identical texture,
although chalcopyrite is replaced by malachite. Mudstone bands from a few centimetres to tens of
cm's thick occur within the fresh trachyte and will also contain sulphide mineralisation. The
predominant matrix component is dolomite with varying combinations of calcite, quartz, chlorite,
K-feldspar, apatite, celadonite, mica, hematite, rutile, clay minerals and sulphides, thought in the
core of the breccia the matrix is generally sulphide rich

Pyro-bitumen is common within the pipe, being more prevalent within the central, more strongly
brecciated sections of the mineralisation, and decreasing towards the margins. The pyro-bitumen
breaks down in the oxide zone and is not readily observed, but is most obvious in the supergene
zone, and also present in the primary ore. In the supergene zone it occurs as masses up to 25 cm
across of black, conchoidal fractured, lustrous massive carbon. It occurs as vein-like masses within
the breccia, and is usually associated with sulphides where it generally constitutes less than 3%.
Bitumen nodules are common in the lower section of Wollogorang Formation Unit 3, which is
described as a 25 m thick black, rhythmically laminated, organic and sulphide-rich mudstone and
dolomitic siltstone, with thin tuffs and diagenetic bituminous nodules, which may contribute as a
source for the pyrobitumen. A stylised geological cross section of the Redbank ERL is provided
below in Figure 6.6-1.
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Geomorphology

The geomorphology of landforms within ERL94 has been described by Aldrick and Wilson (1990)
to provide a basis for predicting the susceptibility of land to deterioration. Definitions of
geomorphic provinces outline the type and rate of natural erosion and sediment transportation
towards the coast. The locations of geomorphic provinces are included in land system descriptions
mapped by Aldrick and Wilson (1990) and provided in the land units and soils section below.

Two geomorphic provinces fall within the ERL. They are:

G3 — Rate of erosion is slow due to rocks having a high level of resistance. There is a rapid rate of
sediment removal although only a small amount of sediment is available for transport. Sediment
removal is greater than sediment production resulting in rocky skeletal areas (Aldrick & Wilson
1990).

G4 - Rate of erosion is slow to moderate. Upper parts of relief are subject to strong erosion but
rocks are mostly resistant. There is a slow to moderate rate of sediment removal with a local
accumulation of sediments (Aldrick & Wilson 1990).

SCHEMATIC GEOLOGICAL CROSS SECTION OF REDBANK (ERL94)
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Figure 6.6-1: Geological cross section within ERL94.
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Figure 6.6-2: Land systems within ERL94 (Aldrick & Wilson 1990).

Redbank Copper — EIS, 2009 EcOz Environmental Services 231





24
Land Units and Soils

The region surrounding the Redbank generally consists of either massive sandstone plateaux and
linear ridges or undulating terrain and rocky outcrops. The majority of soils within the Gulf Fall
region are formed from parent rock that is on its second cycle of erosion resulting in mainly
infertile soils with a low potential for salinity and sodicity. Onsite soils consist mainly of lithosols
with siliceous sands and red and black earths also present (Aldrick & Wilson 1990).

Land systems of the Southern Gulf Region were mapped by Aldrick and Wilson in 1990 at a
1:250,000 scale. A map showing the location of land systems within ERL94 is provided in Figure
6.6-2.

Land systems mapping is based on recurring patterns of topography, soils and vegetation. Each
land system can be described in terms of its component parts, which are referred to as land units.
Each land unit, while generally representing a uniform assemblage of data on topography, soils and
vegetation, also describes the potential or capability of the land represented (Aldrick & Wilson
1990). Land system and land unit descriptions for the Redbank ERL and surrounding area are
shown below.

Bukalara - General description: Rugged rocky plateaux and steep, linear ridges on massive
sandstones such as the Bukalara and Kombolgie Sandstones. Lithosols and shallow siliceous
sands. (see Table 6.6-1)

Geomorphic province: G3, G4 (Aldrick & Wilson 1990).
Table 6.6-1: Bukalara land unit descriptions (Aldrick &Wilson 1990)

Unit | % Landform Soils

Rugged, undulating to flat surfaces with more than

! >0 50% rock outcrop

Sandy Lithosols

Steep, high relief, sub-liner sandstone ridges with

2 40 abundant rock outcrop

Sandy Lithosols

Deep gorges with steep sides and sandy floors, Lithosols and shallow

3 10 | . X . . -
including springs and streamlines siliceous sands

Seigal - General description: Gently undulating to undulating rises with abundant, often linear
rocky outcrops and shallow sandy soils. Lithosols, minor siliceous and earthy sands (see Table
6.6-2).

Geomorphic province: G4 (Aldrick & Wilson 1990).
Table 6.6-2: Seigal land unit descriptions (Aldrick & Wilson 1990)

Unit | % Landform Soils
1 40 Moderate to gentle (1-4%) slopes with frequent Lithosols and shallow
sandstone outcrop, often linear siliceous sands
5 40 Low sandstone or porcellanite hills with abundant Lithosols
rock
Shallow yellowish
3 20 | Gently inclined plains (2%) with some rock outcrop | earthy sands and red

earths
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Cliffdale - General description: Gently undulating to hilly terrain on basalt, dolerite, agglomerate
and other volcanic and sometimes non-volcanic rocks. Lithosols with rock outcrop, euchrozems,

red and black earths and red clays. Highly erodible, especially the sloping red soils (see Table
6.6-3).

Geomorphic province: G3, G4 (Aldrick &Wilson 1990).
Table 6.6-3: Cliffdale land unit descriptions (Aldrick &Wilson 1990)

Unit | % Landform Soils

Low hills to gently undulating terrain with
1 55 | slopes 5-10% and 10-20% volcanic rock
outcrop

Lithosols with shallow, stony
red and black earths

Gently sloping pediments and lower slopes Moderately deep red earths

2 20 . and clays (often eroded) and

on volcanic rock outcrop
euchrozems

More erosionally stable often extensive Moderately deep red

3 15 | platforms on volcanic rocks where better soil | earths/clays, black earths and
development has occurred euchrozems

4 10 Pediments and gentle slopes on sandstones, Lithosols, minor yellow and
dolomite or colluvium red earths

Mining operations are proposed at three new locations within ERL94. The mining sites are located
within areas of Seigal and Cliffdale land systems. Land units for each site have been defined
according to land unit definitions provided in land system descriptions (Aldrick & Wilson 1990).
These definitions have been applied to topographic land system mapping (Figure 6.6-2) to
determine the land unit characteristics at each of the mining sites. Land systems, landform and
soils are provided for each location in Table 6.6-4 below.

Table 6.6-4: Land system, landform and soils for the proposed Redbank mining locations

Mine site Location — Landform Soils
System
Sandy Flat Pit
. . O\ i
Sandy Flat Rock Dump Seigal Gently inclined plains (2%) with | Red earths/clays &
some rock outcrop black earths
Sandy Flat Tailings Dam
Redbank Pit . Low sandstone or porcellanite .
Seigal . . Lithosols
Azurite Pit hills with abundant rock
Redbank/Azurite Rock . Gently inclined plains (2%) with | Red earths/clays &
Seigal
Dump some rock outcrop black earths
Low hills to gently undulating Lithosols with
Bluff Pit Cliffdale terrain with slopes 5-10% and shallow, stony red &
10-20% volcanic rock outcrop black earths
Gently sloping pediments and Moderately deep red
Bluff Rock Dump Cliffdale lower slopes on volcanic rock earths and clays (often
outcrop eroded)

Erosion

The geomorphology of landforms within ERL94 has resulted in slow to moderate levels of natural
erosion due to the highly resistant nature of the rocks in the area (Aldrick & Wilson 1990).
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Previous mining activities have resulted in current changes to landform with an open extraction pit

at Sandy Flat and minor historic workings at Redbank. The remaining sites have all undergone
some site clearing and levelling to undertake past and current exploration drilling programs.

Due to the highly resistant rocky surfaces present within ERL94, onsite inspections of Sandy Flat,
Redbank, Azurite and Bluff have revealed minimal additional erosion due to ongoing wind and
seasonal rain events. Bare areas on cleared sites have begun to naturally revegetate as a result of in
situ or windblown seed establishing on and colonising the site, further reducing erosion potential.

Land forms within ERL94 fall entirely within the Settlement Creek drainage catchment,
channelling surface water runoff in a North Easterly direction along Redbank Creek in the
Northern half of the lease where it is discharged into a flood out zone that flows into Settlement
Creek. The majority of the Southern half of the ERL drains in a South Westerly direction along
Hanrahan’s Creek. From here water flows on into Echo Creek, 12 Mile Creek and finally
Settlement Creek were it is discharged into the Gulf of Carpentaria. A small portion of the South
Eastern side of the ERL drains to the South East into 7 Mile Creek before being discharged into
Settlement Creek. Proposed mining operations are positioned within either the Redbank Creek or
Hanrahan’s Creek sub catchments with none of the proposed operations to take place within the 7
Mile Creek sub catchment.

Seismicity

Based on historical information, the Top End of Australia has a low seismicity hazard. The
Redbank is located within an intraplate region where seismic activity is not associated with any
dynamic plate boundary (Geosciences Australia 2009). This generally means that earthquake
activity is relatively low. As a result of this relative inactivity, the pattern and reason for
earthquakes in Australia is poorly understood.

Current estimates of the hazard in Australia are based on historical seismicity, under the premise
that past seismicity is indicative of future seismicity. Unfortunately in Australia records of
historical seismicity are short, at most 150 years, but frequently much less, particularly for smaller
events (Geosciences Australia 2009).

In 1991, three areas of high earthquake activity were identified in the N.T. and in Western
Australia (W.A.), namely, Tennant Creek, Simpson Desert, and Lake Tobin, on the South-East
corner of the Great Sandy Desert. Recorded activity in the Tennant Creek region began in the late
1980s with three earthquakes greater than a magnitude of 6.0 on the Richter scale. Seismicity at
Tennant Creek has remained above average level, and small earthquakes continue to occur. The
Simpson Desert is located in the South-East of the N.T., near to the South Australia (S.A.) border.
Earthquakes have been recorded here since 1937. Following a long period of inactivity, a
magnitude 6.2 event was recorded in 1972 (UWA 2007). Recorded activity in the Lake Tobin area
began in 1970 with a 6.2 magnitude event. None of the areas are in close proximity to the proposed
Redbank mine.

There are a number of geological fault lines in the Gulf of Carpentaria that have undergone
detailed seismic studies. The nearest major fault to Redbank is the Calvert fault, which is situated
approximately 40 km south of the Redbank mine running in a North West / South East direction
(Rawlings 2001). Currently no major seismic reflection survey has been undertaken for the
Calvert fault.

6.6.2 Potential Impacts

Geology

The extraction of copper sulphide ore has potential for ongoing environmental impact if this
material is not managed to prevent the formation of acid and the resultant release of heavy metals
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(DIR 2006). The geology of the Redbank area has resulted in Potentially Acid Forming (PAF)
copper sulphide mineralisation located in pipe like structures. This material is being targeted for
extraction within ERL94 for processing at the Sandy Flat site. The potential for this material to
impact the surrounding environment arises at the mining production stage with the storing of ore
and waste tailings and continues right through to the disposal of waste rock and management of
disused open pits. Management of these potential impacts are discussed below in the
Management/Geology section, Chapter 6.4 and Chapter 6.7.

Geomorphology

The onsite geomorphic potential has a low to moderate erodibility due to the highly resistant rocks
in the area (Aldrick & Wilson 1990). This high level of resistance will provide a stable foundation
for the evolution of predicable waste rock landforms. The low erosion potential of onsite rock will
also allow for inert waste to be used in erosion management rock works on constructed landforms
and watercourse structures.

Landform

The proposed open cut mining operations will result in a number of permanent changes within
ERL94. The continued presence of disused open pits and the addition of waste rock and tailings
dam landforms will constitute the majority of the proposed changes to landform. The initial stages
of copper mining and production will result in four extraction pits within the Redbank ERL located
at Sandy Flat, Redbank, Azurite and Bluff. The overburden from these sites will be transported to
four Waste Rock Dump (WRD) sites to be constructed into stable erosion resistant landforms that
will be progressively rehabilitated throughout the project. Two waste rock dumps are proposed at
Sandy Flat with one rock dump servicing both Redbank and Azurite and one located at the BIuff.

The processing of copper ore at the Sandy Flat site will also require the construction of a new
Tailings Storage Facility (TSF) to safely store waste generated during production.

Rehabilitation of the TSF once mineral processing has ceased will result in the structure remaining
on site as an additional landform feature. Refer to Chapter 6.4 for further details.

Minor changes to landform will also result from the construction of haul roads within ERL94.
However these changes will only remain permanent if the land owner requests for roads to remain
on site after mining operations have ceased.

Land Units and Soils

Mine Sites

The application of land unit information onto areas of proposed mining has identified only one area
with potential for accelerated erosion at the Bluff rock dump (Cliffdale, land unit 2) in areas of red
earths and clays. Field studies undertaken within this area located grey brown silty loam to a depth
of 10 cm-40 cm with no erosion present. However, post mining landforms are constructed of
unconsolidated materials making them more susceptible to erosion than natural onsite soils (MRH
1998). The remaining mining sites are positioned within land units that do not present any major
susceptibility to impacts from mining operations. Soils within the region are generally highly
weathered making it unlikely that mining operations could result in soil salinity or sodicity issues
(Aldrick & Wilson 1990).

Haul Roads

The construction of mining haul roads will provide access for mining equipment and staff and the
transportation of ore to the processing plant at Sandy Flat. The proposed alignment of the haul
road primarily transects areas within the Seigal land system across areas of low sandstone hills
with abundant rock and gently inclined plains with some outcropping (land units 2 and 3). Soils
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are Lithosols, yellowish earthy sands and red earths. A minor section of the road, providing
access to Bluff, transects areas within the Cliffdale land system (land unit 2). This land unit has

been previously identified at the Bluff WRD as having accelerated erosion potential due to the
presence of red earths and clays.

Erosion

The capability of land must be taken into consideration at all stages of mine site planning. Mining
operations undertaken within the Cliffdale land system (land unit 2), have a higher potential for
erosion given the characteristics outlined in the land system definitions. Sandy soils also have the
potential for accelerated erosion once the soil surface has been disturbed. Surface water flows and
drainage from constructed landforms has the potential to cause erosion issues within susceptible
areas and areas that have been cleared as part of mining operations.

Waste Rock Dumps

The development of a landform evolution model, designed to monitor each of the WRD’s within
ERL94, will highlight the erosion characteristics of surfaces under site specific physical and
climatic conditions.

Topsoil

The storage of topsoil until it is utilised in rehabilitation procedures creates a risk of erosion and
sediment transfer if stockpiles are not properly managed. Erosion issues can arise after topsoil has
been applied to landforms if the slope is too steep to allow for soil adherence.

Tailings Storage Facility

The new TSF to be constructed at the Sandy Flat Pit site presents a potential risk of erosion. A
number of faults in the tailing dam design can result in failure of the dam structure. These failings
include erosion of the dam wall though either rainfall or overflow events, seepage of tailing waste
into ground water and the collapse of the dam wall structure.

Haul Roads

Haul roads within the ERL will be subject to frequent use by heavy vehicles. Heavy seasonal
rainfall events have the potential to create large amounts of surface runoff. Formed roads and
tracks can readily concentrate runoff and if poorly designed can alter the natural drainage patterns
as well as cause severe erosion and sediment pollution of natural water ways. The construction of
haul roads will be engineered and constructed to reflect climatic and landform requirement to
effectively manage erosion potential along the corridor.

Seismicity

The risk of a major seismic event in the Redbank mine area is historically very minor. However,
the occurrence of a major seismic event in the region has the potential to cause impact on
landforms at all stages of the mining operation and thereafter. These risks include the failure of
tailings dams during production and collapse of open pits and waste rock dump both during mining
operations and after rehabilitation of the mine site.

6.6.3 Management

Geology

The strict management of PAF sub grade material is required at all stages of mining production to
prevent acid leachates and heavy metals from resulting in environmental degradation.
Management involves excluding sulphide materials from air and water exposure to prevent the
formation of acid leachates (DIR 2006). Sub grade material with acid forming potential will be
stored in either capped waste rock dumps, processed or potentially backfilled into sterilised
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extraction pits partially filled with water. The ongoing monitoring of waste rock prior to removal
will detect any material with the potential to form acid leachates. This will allow for effective
management such as the ideal placement of the material within constructed rock dump landforms,

greatly minimising the likelihood of acid and heavy metal leaching into the surrounding
environment.

WRD’s will be constructed according to the geochemistry of the waste material. Sub grade, PAF
material is most likely to be encapsulated within a WRD with a dry cover to cap materials from
external climatic conditions. The cap will be constructed with a layer of neutralising dolomitic
rock overtopped by a layer of suitable onsite material compacted to create an impermeable layer
above the PAF material. A layer of suitable overburden and top soil will then be placed above the
capping to enable the establishment of cover vegetation to assist in the rehabilitation of the site.

In situations where exposure cannot be prevented, such as in the storing of sulphide ore stock piles
for processing, acid runoff will be contained onsite with the construction of an impermeable
storage areas. This water will be utilised in the mineral extraction process or potentially treated
before leaving the storage area.

The construction of the TSF will be designed according to advice from the sites specialist mine
engineer and metallurgist. Design of the structural integrity of the wall and the requirement for
lining will be investigated prior to construction and development. Oxide tails materials from the
first 2 years of processing may form a gypsum rich lower layer that seals the dam and provides
neutralising capacity.

Landform and Erosion

The undertaking of site specific Erosion and Sediment Control Plans (ESCP) will occur prior to
mining development on the ERL. An ESCP will be provided prior to the construction of haul
roads, topsoil stockpiles and WRD’s and provide detail addressing the requirements outlined in the
ESCP fact sheet made available by the N.T. Government (ESCP 2006). A general overview of the
management requirements necessary to limit erosion within the ERL is provided below.

Landform Evolution Model

The development of a landform evolution model for each of the waste rock dumps will greatly
minimise the erosion potential of these landforms. Parameters required for the ongoing modelling
of these sites include —

o Sub-surface acid forming material,

) Land form height, slope and length of slope;

. Surface characteristics;

. Wind speed and direction;

o Rainfall and intensity;

. Rate of rainfall runoff and sediment transportation;
. Distance and location of sediment deposition;

o Surface and underground drainage patterns; and

o Revegetation success and % vegetation cover.
The working of these parameters into a landform evolution model will provide direction on how
past and future landforms can evolve toward improved erosion management of the site for the life

of the project and beyond. A landform evolution model will be developed as part of the ongoing
development of the mine decommissioning and rehabilitation plan.

Waste Rock Dumps
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The correct positioning of WRD’s is essential in determining the ongoing behaviour and
predictability of the resulting rehabilitated landforms. The movement of ground and surface water

has been factored into the positioning of proposed rock dumps and will be influential in the
ongoing evolution of constructed landforms.

Waste rock characteristics and volumes have also been factored into the locational requirements of
WRD’s to determine the area needed for rock dumps. The level of sub grade material with acid
forming potential is predicted to be fairly low compared to the levels of inert and dolomitic acid
consuming rock. This will allow for safe effective storage of sulphide wastes within either rock
dump landforms and/or disused extraction pits.

The slope requirement of constructed landforms also affects the size of waste rock dump areas.
Initial slope requirements are determined through a number of factors including the safe working
angles of machinery and the erosion properties of topsoil used in rehabilitation of the landform.
Areas of waste rock that require topsoil will be constructed with surfaces less than 20 degrees with
a convex crown sloping into a concave lower slope to reduce the velocity of runoff as the
catchment of the slope increases. In cases where area is restricted benches will be positioned in the
landform to control erosion. Minor sections of steeper slope will be protected with rock batters
constructed of inert rock to prevent erosion issues (MRH 1998). The application of the landform
evolution model will determine the ongoing requirements of the landform design to minimise
erosion and maintain predictability of the site.

The location of drainage lines on the landform will reflect catchment runoff in surrounding
landscapes with allowances made for a projected increase in drainage density requirements.
Drainage lines will be diverted into a sediment dam to trap any transported sediments before
releasing water from the landform into an existing suitable watercourse. Sediment dams will be
designed to accommodate the large rainfall events that are common in the region and monitored
and maintained to insure they remain effective. The construction of rock dissipaters, as outlined in
the N.T. Erosion and Sediment Control Guidelines, will reduce the flow velocity at sediment dam
discharge points, minimising the potential for erosion downstream (NTESC(15) 2007). Ongoing
monitoring of downstream areas will quickly diagnose any erosion issues so they can be rectified
in accordance with the N.T. Erosion and Sediment Control Guidelines (NTESC 2007).

Topsoil Management

The revegetation of constructed landforms will play an important role in restoration and control of
erosion on the site. This will be done progressively throughout the life of the mining operation and
through to completion of the project. The topsoil required to revegetate the site will be removed
from disturbed areas at a depth of around 300 mm using a double stripping method which stores
the top 50mm separately. This method of topsoil management is utilised to concentrate the soil
seed bank layer for later use in rehabilitation of the mine site. Topsoil will preferably be stripped
when the ground is still slightly moist so soil structure is maintained (MRH, 1998).

Flora surveys of the site did not identify any major weed infestations near any of the proposed
mining sites so all topsoil should be relatively weed free. If weeds are identified in an area to be
cleared, topsoil from these areas will be buried immediately in subsoil layers of the developing
landform to prevent germination of the seeds.

Stockpiles will be constructed no more than 2 m in height to maintain seed viability and soil health.
The planting of locally common native grasses on the stockpiles will provide cover vegetation,
maintain soil organisms and greatly reduce the erosion potential of the site (MRH, 1998). Grass
seed will be either collected onsite or purchased if necessary, with preference given to species with
a fast rate of establishment.

Soil stockpiles will be spread as soon as possible with maximum storage times no longer than one
year if the seed bank is expected to remain viable. Topsoil will be spread around October just prior
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to the wet season so vegetation cover can be established in early rains before the onset of the
monsoon later in the season. Topsoil and subsoil material will be ripped to a depth of 1m in a

cross contour direction providing an uncompacted soil environment for vegetation establishment.
Refer to Chapter 6.4 for further details.

Open Pits

Open pits within ERL94 will be surveyed and shaped by a mining engineer to ensure a safe stable
profile suited to local rock characteristics, minimising the risk of future collapse. The construction
of earth diversion banks will divert water away from the pit and into existing drainage lines. This
along with a safety bund will prevent the inflow of storm water and guard against flooding and
subsequent overflow. Ongoing monitoring of downstream areas will quickly diagnose any erosion
issues so they can be rectified in accordance with the N.T. Erosion and Sediment Control
Guidelines (NTESC, 2007). Designs of open pits can be seen in Chapter 3.5.

Tailings Storage Facility

The TSF will be designed by a mining engineer to determine the slope and construction materials
required to minimise the level of site erosion on containment walls. Tailings dams will also be
designed to prevent overflow during rainfall events. This will further minimise the risk of erosion
resulting in failure of the containment walls. Rehabilitation of the tailings dam will be undertaken
by encapsulating tailings with a dry cover constructed with a layer of neutralising dolomitic rock
mixed with available clay soils and compacted to create an impermeable layer above the tailings
material. A layer of suitable overburden and top soil will then be placed above the capping to
enable the establishment of cover vegetation to assist in the rehabilitation of the site.
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Haul Roads

A primary objective for minimising impact of constructed roads is to minimise disturbance to
natural flow and effectively manage run off and sediment flowing into natural drainage systems.
Haul roads within ERL94 will be constructed along slope so as to reduce the erosion potential
along the alignment. Roadside windrows will be removed to maintain natural rainfall runoff
direction across the road surface, minimising the concentration of flows. Topsoil removed from
the alignment will be stockpiles for future placement at onsite WRD’s.

In instances where the potential for water ponding on roads and tracks is unavoidable the drainage
design will accommodate frequent and controlled collection and discharge of runoff from the road
in order to prevent soil erosion and trap sediment before it is dissipated into natural drainage areas.
The minimum grade for drains along roadsides will be 0.5% to reduce velocity and potential for
erosion. Native vegetation will be encouraged in drainage lines to promote stability and
entrapment of sediment. Drainage line may be managed by occasional slashing leading up to the
wet season.

The preferred options for the design of creek crossing will include grassed swales, table trains or
open flood ways to avoid impeding the natural flow as much as possible. Haul roads are to
intersect with creek and drainage lines at a 90° angle to minimise erosion potential at the crossing.
Ongoing monitoring of haul roads and downstream areas will quickly diagnose any erosion issues
so they can be rectified in accordance with the N.T. Erosion and Sediment Control Guidelines
(NTESC, 2007).

Seismicity

Waste Rock Dumps

The evolution of stable WRD’s will minimise the potential for a seismic event to severely impact
constructed landforms. Stability of the landforms will be considered at all stages of construction to
ensure minimal disturbance should a seismic event occur.

Open Pits

The potential for a seismic event to result in open pit collapse is high should one occur. The risk of
major pit collapse has been reduced through the design and specification of pit wall slope angles
for various rock types encountered during mining operations. The design of diversion banks and
safety bunds around open pits have been positioned outside the potential collapse zone to ensure
the ongoing integrity of the pit structure after mining operations have ceased.

Tailings Storage Facility

TSF containment design will take into account the increased potential of collapse resulting from
seismic activity. An assessment of the site location and construction material by either a
geotechnical specialist or a mining engineer will determine if containment walls will require
hydraulic placement. This method of dam construction greatly decreases the likelihood of collapse
in the event of an earthquake (DIR, 1999). However, given the low chance of seismic activity in
the region this construction method may not be required.
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6.7 Woaste Management and Hazardous Materials Management

Waste will be generated from a number of sources during the development and operations
proposed at Redbank Mine. These sources include general wastes from the mine camp, and wastes
from mining, processing (both oxide and sulphides), and construction activities.
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Table 6.7-1 indicates the types and quantities of waste expected to be produced during the
proposed activities at Redbank. The current contamination issues at Sandy Flat Mine due to poor

tailings management of previous mine operations is also regarded as a waste source that will be a
key management focus for Redbank.

Septic, industrial, domestic, chemical and mechanical wastes will need to be disposed of, but will
amount to only moderate volumes due to the nature of the project. The construction phase is
anticipated to last approximately 4 to 5 months. Volumes of septic and domestic wastes will be
small considering there will be a maximum of 80 personnel onsite at any one time. Material
deemed unsuitable for local landfill will be stored and managed on site, and disposed of by
licensed contractors.

The waste management strategy for the Project will be based on the principles of “Avoid, Reduce,
Reuse, Recycle”, and appropriate storage and disposal. Segregation and recycling of waste material
(depending upon the availability and capacity of local facilities) will be encouraged to minimise
disposal to landfill. A high emphasis will be placed on housekeeping and all work areas will be
maintained in a neat and orderly manner.

General Wastes

Relatively small amounts of domestic and industrial waste will be generated during the
construction phase at Redbank mine. These are typically packaging materials, scrap construction
material, waste machine oil and maintenance wastes. In addition, the mine camp accommodation
facilities will generate putrescibles and sewage.

The main potential impacts from general waste handling and disposal include:
e Contamination of soils, surface and ground water;

e Health impacts to employees;

¢ On site storage capacity and waste management facilities;

e Entanglement or ingestion of litter and waste by native fauna and livestock, potentially leading
to mortality;

e Spread of diseases through the introduction of vermin;
e Fire hazard (for example, waste packaging);

¢ Visual amenity; and

e Generation of odours.

e There will be a putrescibles tip constructed onsite where most general wastes will be sent and
burnt as required. A license for the tip will not be required as personnel utilising this facility
will not exceed 1000 people (NRETAS, 2008), a maximum of 80 people will be onsite at any
one time. The tip will be constructed in accordance with the Guidelines for the Siting, Design
and Management of Solid Waste Disposal Sites in the Northern Territory (EPA 2003).
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Table 6.7-1: Expected wastes and quantities during the development of Redbank Mine

Type of Waste Quantity Disposal
General Wastes
Perishables <1t/ week Onsite putrescibles tip
Packaging and rubbish <1t / week Seg.regated for. recyc.llng or disposal at
onsite putrescibles tip
Sewage <2 m¥/day Treated onsite through septic system
Waste water <2 m*/day Sent through septic system
. Stored in a bunded area until collected
Waste oil .
by a licensed contractor
Re-used or recycled where
Scrap Steel possible/Onsite putrescibles tip

Seepage from current Tailings Storage Facility (legacy issue)

Contaminated surface and

Subject to major site remediation

(NAF) - Sulphide Zone

3
groundwater (Cu, Al, low pH) 5000 m/day activities
Mining Excavation Wastes
Non Acid Forming waste rock
(NAF) - Oxide Zgne 362,000 m°® Stored in Waste Rock Dumps and
- - potentially re-used during rehabilitation
Non Acid Forming waste rock 4,443,000 m? of the site

Potentially Acid Forming waste

Fraction of total

Stored in Dumps or potentially

rock (PAF) Waste Rock processed
Process Wastes
Not yet . N
Process water . Re-used in the process circuit.
determined
Tailings 3,045,000 m® Sent to TSF

Hazardous Materials

Refer to Table 6.7.3 for list

In accordance with relevant legislation

Two main sources of wastes will be generated during construction on site — the construction
activity, and general wastes generated by construction personnel. Anticipated waste materials
specific to the construction phase are presented in
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Table 6.7-1. Construction wastes will be stored onsite and sorted accordingly. Waste material will
be re-used in order to minimise the waste generation where practicable.

The availability of recycling facilities in the Northern Territory is limited to the Darwin and
Katherine landfill sites, and a few commercial facilities with limited capacity. Where possible,
recycling will be a priority, however due to the remote location of the site, it may be economically
unfeasible to recycle wastes produced on site. An assessment of transport, once operational will
determine the potential for back loading of recyclable materials.

All camp and mine site sewerage will be managed via septic tank systems. Septic tanks will be
designed and installed in accordance with the Northern Territory Code of Practice for Small On-
site Sewage and Sullage Treatment Systems and the Disposal or Reuse of Sewage Effluent.

Waste water from septic tanks, kitchen, washing and other sources (grey water) has the potential to
impact on personnel and the surrounding environment if appropriate management and design
precautions are not adopted. Human health issues may result if waste water is not treated and
disposed of correctly. It is unlikely that local fauna will be subjected to waste waters as the
majority of this water will be disposed of through the septic system. Septics will be regularly
monitored to ensure they are performing as required.

Seepage from Current Sandy Flat Mine

Acid Rock Drainage (ARD) currently occurs within the Sandy Flat area, as a result of poor
management from past operations at the site. This issue has significant detrimental impacts on the
surrounding environment and will require significant management effort and expenditure to repair
the damage imposed on the receiving waterways. Regular uncontrolled releases of contaminated
water have occurred for several years and have resulted in the following environmental impacts:

e Die back of in-stream vegetation;

e Mortality of stream fauna (invertebrates and vertebrates);

¢ Il health and dieback of riparian vegetation; and

o llIness and death of terrestrial fauna using the water resources.

Redbank is acutely aware of the adverse environmental impacts of uncontrolled management of
contaminated waters. Water management strategies that will involve the treatment and release of
contaminated waters according to the Water Management Plan (WMP) and Waste Discharge
Licence (WDL) were initiated by Redbank in 2009. This treatment and release process will enable
Redbank to safely capture and store wet season stormwater to prevent future uncontrolled releases
into the environment. Clean stormwater runoff is diverted away from contamination by contour
banks and trenches, to reduce the volume of water requiring treatment. Water quality monitoring to
identify water chemistry and health of receiving waterways will be a key component throughout
the operational and closure phases of the proposed mining operation.

Management and treatment of ARD waters to prevent future uncontrolled releases has been a key
focus for Redbank during 2009 and the development of this Environmental Impact Statement. A
water treatment circuit is now in place to facilitate the release of treated water under the conditions
stipulated by the WDL. As a result, the ongoing pollution of Hanrahan’s Creek and other receiving
waterways will cease and water qualities will improve over the medium to long term. Overtime,
aquatic flora and fauna that are known to persist upstream of the Hanrahan’s Creek contamination
zone will migrate and re-establish in currently impact areas.

The location of new processing plant structures will involve avoiding currently developed areas,
including current waste rock dumps, vat leach facilities, previous ore stockpiles and the existing
TSF. These areas may continue to be used for operational purposes, as well as for monitoring and
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remediation purposes. This will involve detailed assessment of the material in each of these
locations so that the potential contaminants can be treated through the processing facilities, moved

to a more suitable storage location, or treated in situ to reduce the contamination potential of the
area.

Further mining of the Sandy Flat pit is planned for between 2012 and 2013 and this will require the
pit to be dewatered. Dewatering effluent will be treated, managed and released according to the
WDL. Completion of mining will see the pit managed in a timely manner to maintain anaerobic
conditions which will prevent the oxidation of sulphidic material and the resultant acidification and
metal scavenging by acidic water.

Treatment and containment of onsite contamination sources, including improved containment of
tank and vat leach processing, will negate the risk of contamination of surface flows during rainfall
events. Stormwater on site will therefore be directed into existing channels for discharge into
receiving waterways.

In the event that the potential for contamination of stormwater is identified, stormwater
management and treatment systems will be activated to contain and manage stormwater prior to
release. Discharge of stormwater into receiving waterways will be managed (where necessary) in
accordance with pre-existing stormwater runoff patterns. This will reduce the potential for scouring
and deposition effects to alter channel morphology in receiving waterways. The requirement for
controlled stormwater discharge will be determined based on the outcomes of surface water
monitoring programs.

Mine Excavation Wastes

Waste rock material will be produced as a by-product of the excavation process. The management
of this material will involve either treatment, storage, or use as fill for construction and
rehabilitation activities. The specific end-use of waste rock material will be dependent on the
chemical composition of that material, and its acid generation potential.

Waste rock is grouped into two main types on the basis of its acid generation potential. These are
Non Acid Forming (NAF) and Potentially Acid Forming (PAF) materials. The origins, risk
potential, and proposed management of these waste materials is discussed below.

Non Acid Forming Waste Rock Material

It is expected that large amounts of NAF waste rock material will be generated during the open cut
mining process. This is benign material from outside of the mineralised breccia pipes that will be
required to be removed to access the target copper resources. It will be stored in waste rock dumps
(WRD). WRD’s are above ground mass storage facilities comprised of heaped, rock material that
requires little specific containment or intensive ongoing environmental monitoring. Because
material stored in WRD’s is environmentally benign, it may be re-used during the site
rehabilitation program.

The locations of proposed WRDs have been selected based on topography, stormwater runoff
direction and volume, vegetation type, and ease of access from excavation activities (refer to
Figure 3.4-1 for WRD locations). WRDs will be progressively designed, managed, monitored and
rehabilitated to reduce their impact on the environment during and post mining operations. The
progressive establishment of these structures during the mining operation will identify any key
issues arising at each of the WRD’s (i.e. erosion, acid drainage, vegetation establishment etc).
WRDs will be designed to ensure that the erosion and sedimentation potential of these structures is
minimised until stabilising vegetation cover is established. Revegetation trials will commence
when an area of WRD has reached desired pre-determined height and capacity.
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The height of each WRD will be determined by local topography up to a maximum height of 20 m.
Existing and constructed catchments around WRD’s will be managed with low slope berms and
slopes of less than 20 degrees will direct storm water into constructed sediment management
ponds. Erosion and sediment control devices will be installed in areas of high erosion potential.
The WRD surface will be shaped to avoid wind tunneling and erosion and to promote the
absorption of water.

NAF waste rock is also a valuable material for rehabilitation activities. For example, it may
provide an encapsulation material for PAF waste rock and a potential capping material for areas
such as the Tailings Storage Facility (TSF) and plant site. This material may also be used to rock
armor piles of proven erodible soils (DITR 2006).

Water quality monitoring points will be established to specifically target individual WRD’s as
required, with the main concern being acid drainage generation. The objective of WRD design is to
avoid potential contamination or other environmental issues so as to avoid the need for ongoing
environmental management. Acid drainage tests on oxide waste rock material to date have
identified an acid neutralisation capacity ranging between 21 and 102 kg H,SQO, / ton.

Potentially Acid Forming Waste Rock Material (Sub-grade Material).

Waste rock generated from the extraction of sub grade material (material of low copper metal
concentration) is likely to be Potentially Acid Forming (PAF). This material will be sourced from
within or near to the mineralized breccia pipes. This sub grade material will be managed to
prevent acid drainage into the environment over the long-term. Design and development of waste
rock dumps will make allowances for the potential to encapsulate PAF material within NAF
material. A series of trial waste dump designs to encapsulate the PAF material will occur
throughout the operation. These waste dump design prototypes will assist with final designs and
provide feedback on effective mine closure and rehabilitation procedures.

A significant amount of Acid Consuming Material (ACM) will also be generated as a result of the
oxide mining activities prior to encountering the PAF material within the sulphidic zone.
Application of ACM can have a neutralising effect on PAF material.

The potential for treatment of sub grade material is dependent on the economic viability of
processing. It is unlikely that the processing of very low grade material will prove viable during the
life of the Project. This material will therefore be separated from marginal grades and encapsulated
within the waste dump in accordance with ARD management procedures as soon as is practicable.

Marginal sub grade material and transition ore (between the oxide and sulphide) will be transported
to the processing plant to be stored on the RoM pad where it will be readily accessible to be fed
into the crusher. Storing elsewhere would increase costs by double handling and reduce the
viability of treating these materials. The RoM pad will include a bunded zone that is engineered to
contain stormwater run-off. Storage of this material will require special management such as
preparing bunded lime pads to place the material in.

If large amounts of low grade and transition material are encountered then the strategy will be
amended to account for additional waste rock material that is potentially acid forming.

Opportunities to reduce potential environmental liability by managing the waste streams will be
explored towards the end of life of mine. There may be an opportunity to process sub grade ore
through the plant that would not normally be processed. This option would be favorable if
rehabilitation costs of encapsulating the PAF material are high in comparison to processing the ore
at a loss and prevent relinquishment of the site (DITR 2006).

The Redbank and Azurite deposits are suspected to be veins of mineralisation rather than the
typical breccia pipe formations found elsewhere within the project area. The opportunity to
potentially sterilise these pits (ie make them unsuitable for any future mining) once the resource
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has been exhausted will be investigated. This will provide opportunity for storing or depositing
PAF material within these pits.

Processing Wastes

Process wastes associated with the proposed mining operations include waste water and tailings
from both the oxide and sulphide mining operations. Process wastes will either be sent to the
Tailings Storage Facility (TSF) or recycled through the process circuit. Flocculants will be added
to tailings where necessary to bind the tailings.

The main potential impacts from exposure to and disposal of processing wastes include:
e Contamination of soils, and surface and groundwater;

e Health impacts to employees;

e On site storage capacity and waste management facilities;

e Native fauna and livestock mortality;

e Visual amenity; and

e Generation of odours.

Once process waste materials are deposited in the TSF, excess water will evaporate leaving only
solids for rehabilitation. The area can be treated further if required (i.e. by adding limestone etc)
and will be eventually capped as part of the rehabilitation/closure of the site. It is unlikely that
there will be excess process water; however, waste water can be treated to comply with the
requirements of the Waste Discharge License (WDL) before being released into the environment
(i.e. Hanrahan’s Creek). Investigations into the benefits of managing a relatively benign oxide
waste stream in conjunction with a reactive sulphidic stream are planned.

The rehabilitation strategy for the TSF will involve designing a landform profile that encourages
the majority of storm water runoff to flow off the structure rather than infiltration into the tailings.

A cover of benign waste material from the Sandy Flat Pit will be applied to an appropriate depth
over the entire TSF on closure to provide a medium for vegetation establishment. Revegetation
will occur in accordance with the outcomes of trials that will be established after year 2 of
operations.

The objective of the final capping design of the TSF is to avoid any potential contamination or
other environmental issues, and to avoid the need for ongoing environmental management.

A regular sampling plan of TSF materials and potential impacts on ground and surface water will
be included in the Project Water Management Plan (WMP). This will assist in the development of
management strategies of the TSF and materials during and post operations. If seepage from the
TSF into the underlying groundwater system is identified, then plans to divert seepage waters to
the decommissioned Sandy Flat will be investigated.

Hazardous Materials

A number of substances will be used during the mining and processing operation. A list of the
potential substances and their respective health and safety classification according to the
Hazardous Substances Information System (HSIS) that was developed by the National
Occupational Health and Safety Commission (NOHSC) is presented in Table 6.7-2.

Table 6.7-2: Possible hazardous substances stored on site and their health and safety
classification according to the NOHSC (HSIS website)

Substance ‘ Risk and Safety Classification
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Substance Risk and Safety Classification

Sulfuric Acid Corrosive, Causes Severe Burns

Methyl Isobutyl Carbinol (MIBC) Irritant, Flammable, Irritating to Respiratory System

Kerosene Harmful, May Cause Lung Damage if Swallowed

Diesel Possible Carcinogen

Possible Carcinogen, Harmful, May cause lung damage if

Aviation Gasoline (AVGAS) swallowed, Irritating to skin.

Engine Oil (Diesel) Possible Carcinogen

Risk of Explosion, Potentially harmful to humans as an

Explosives irritant and toxicant. Potentially harmful to the environment

Note: Yet to be determined substances will be used within the process circuits and these will be handled and stored in a
manner appropriate to each substance. These substances will be incorporated into future Mining Management Plans.

The main potential impacts from hazardous material handling and disposal include:
e Contamination of soils, surface and groundwater;

e Health impacts to employees;

e Death or impairment of flora and fauna, especially aquatic species;

e Fire hazard (for example, aviation gasoline);

e Visual amenity; and

e Generation of odours.

All hazardous materials and dangerous goods will be purchased, transported, stored and used in
accordance with the relevant Australian Standards, NOHSC guidelines, Work Health
(Occupational Health and Safety) Regulations, Dangerous Goods Regulations and Northern
Territory guidelines. Estimates of quantities of hazardous materials and dangerous goods required
for construction, operation and maintenance are provided in Table 6.7-3.

Spill clean-up kits and Material Safety Data Sheets will be available and easily accessible. With
respect to blasting, only qualified shotfirers will be used and all of their activities will comply with
the Dangerous Goods Act, Dangerous Goods Regulations and Australian Standard AS2187.2 -
2006 - Explosives Storage, Transport and Use, Part 2, Use of Explosives. Specific procedures will
be developed for hazardous substances and dangerous goods. Hazardous material awareness
training will be provided to all personnel and contractors where necessary.
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Table 6.7-3: Potentially Hazardous substances used in both the Oxide and Sulphide processes

Design

Area / Consumable .
Consumption

Consumption

Sulphide Processing

Flotation - Reagents

Collector Cytec 3418A 30 g/t ore 150t/ly
Frother MIBC 50 g/t ore 25.0tly
Collector PAX 50 g/t ore 25.0tly

Concentrate Thickener

Flocculant Magnafloc 1011 30 g/t conc 150ty
Sulphide Tails Thickener
Flocculant Magnafloc 1011 28.0 g/t ore 140tly

Oxide Processing

Agitation Leach

Flocculant Magnafloc 1011 30.00 g/t ore 45tly
Solvent Extraction

Diluent Shellsol 2325 kg/h*

Acorga  MS5774  or

Extractant LIX984N kg/h*
Centrifuge

Diatomaceous Earth Commercial grade kg/day*

Clay Activated bentonite kg/day*
Electrowinning

Salt (NaCl) Food grade 1.00 kg/day 0.37tly

Guar Sendep OPT 43 250 g/t cathode 13tly

Garnet 1.5 t/year 150t/ly

Anthracite 1.0 t/year 1.00t/ly

Sand 1.5 t/year 150t/ly
Repulping and Neutralisation

Quicklime to leach tank 2.00 kg/kL liquor 300t/y
Acid

Sulphuric Acid 63 kg/t ore 9,375ty
Mill Lubricants Allowance

*usage not yet determined
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Hydrocarbons in the form of diesel, AVGAS, Jet Fuel (Jet A-1) and lubricants will be stored at
various locations onsite. Generators, mining and process machinery, and all vehicles on site will
use diesel fuel. An adequate supply of diesel will therefore be required on site at all times. There is
storage capacity for 165,000 litres of diesel in existing bunded tanks at the Sandy Flat site and a
further 10,000 litres in a tank in a newly bunded area to supply the camp generator.

A small amount of AVGAS and Jet fuel may be stored at the upgraded airstrip for aircraft
refuelling, due to the isolation of the project area from alternate refuelling points. Fixed wing light
aircraft will be used for transport of fly in/fly out personnel. An onsite supply of aviation fuel will
also assist in refuelling evacuation aircraft in the case of an emergency. This is particularly
important for wet season emergency evacuations when road access is likely to be restricted. New
storage facilities for these aviation fuels will be installed to comply with all relevant regulations
and legislation.

Hydrocarbons will be stored in appropriately bunded areas according to Australian standards
AS/NZS 1940:1993 The storage and handling of flammable and combustible liquids and AS/NZS
4452:1997 The storage and handling of toxic substances. Bunding will be inspected for damage
regularly and repaired as soon as is practicable if any damage is detected. Appropriate licences for
storage will be obtained.

Hazardous substances will be stored on site in accordance with the National Standards for the
Storage and Handling of Dangerous Goods [NOHSC:1015(2001)] and the National Code of
Practice for the Storage and Handling of Workplace Dangerous Goods [NOHSC:2017(2001)].
Volatile and incompatible substances will be stored separately to avoid potential reactions.
Chemicals and dangerous goods will be stored in tanks and storage containers appropriate to the
specific requirements of the substance.

Transportation of dangerous goods to and from the mine site will be performed by a licensed
contractor and will be conducted under the Dangerous Goods (Road and Rail Transport) Act 2001
and the Dangerous Goods (Road and Rail Transport) Regulations 2004. Both the storage and
transportation of Dangerous goods will be conducted under the Dangerous Goods Act 2008 and the
Dangerous Goods Regulations 2009.

Design and construction of the process plant will ensure the safety of personnel and the
environment with the assistance of the following commitments:

« All tanks and bunds will be designed and constructed according to the relevant Australian
Standards and regulations;

« All infrastructure will be designed and constructed according to wind loading and earthquake
loading requirements;

« A fire suppression system will be installed throughout the site;

« There will be little to no requirement for personnel to come into contact with chemicals being
used for processing as the system will be fully automated,;

« The site will be manned 24 hours per day, 7 days per week;

« Relevant personnel will be trained in the storage, transport and handling requirements of all
chemicals on-site;

« Regular site inspections will occur;
« There will be a no smoking and no alcohol policy across the entire work site; and

« Emergency response procedures will be developed to deal with spills of hydrocarbons,
chemicals and other hazardous substances.
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A license to store and use explosives will also be obtained prior to the commencement of mining.
Explosives will be handled in accordance with Australian Standards AS 2187.1: 1998 Explosives —

Storage, transport and use Part 1: Storage, and AS 2187.2:2006 Explosives — Storage and use Part
2: use of explosives.

Reagents Handling

Flocculent will be stored in bags in the reagent shed, and manually added to flocculent hoppers as
required. Flocculent make-up and dosing will be via a packaged system.

Acid is currently stored in Isotainers in a bunded acid area. Ten Isotainers remain on site from
previous operations. Investigations into more effective storage options are underway.

Diluent and extractant will be stored in bulk containers in an area within the SX enclosure, and
dosed as required to the barren organic and crud treatment circuits.

Guar will be stored in bags in the reagent shed and added to the guar mixing and dosing system as
required. Guar addition will be automatic based on a ratio of the feed flow rate to the
electrowinning.

Quicklime will be delivered in bulk tankers. The tankers will discharge into a silo, which in turn
will feed a package slaking plant. Lime will be dosed to the neutralisation circuit.

Cytec 3418A will be delivered in drums. The drums will be lifted by monorail hoist to above the
Cytec 3418A mixing tank and diluted by mixing with raw water in the agitated mixing tank.

MIBC will be delivered in drums. The drums will be lifted by monorail hoist to above the MIBC
mixing tank and discharged into the tank.

PAX, if required, will be delivered in bags. The bags will be lifted by monorail hoist to above the
PAX mixing tank and diluted by mixing with raw water in the agitated mixing tank. PAX will be
metered by dosing pumps.
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6.8 Historic and Cultural Environment

6.8.1 Historic and Cultural Environment Setting and Method of Assessment

Redbank is centrally located within a region traditionally occupied by the Waanyi Garawa
Indigenous tribal group which extends from Doomadgee in the East and West to the Robinson
River. The first European to visit the area was Leichhardt in 1845 when he crossed the Nicholson
and Wearyan Rivers and noted numerous signs of Indigenous occupancy north of the Calvert
River. Leichhardt noted worn paths, dwellings made of poles and thatched roofs of grass and
pandanus leaves, weirs across creeks made of dry sticks and stone fish traps.

The next European explorer was Gregory in 1856 who noted iron tools and wooden spears and
water vessels that could hold three gallons of water near Seven Emu Creek approximately 100 km
from Redbank. From 1872 the European frontier moved west from Queensland when people
followed Leichhardt’s route around the Gulf (Powell 1996, Baker 1999). Between 1878 and 1883
Favenc explored the Barkly and Gulf region. In 1878 Nat Buchanan drove 1200 cattle through
Borroloola to the Adelaide River.

The 1880s saw the beginning of the pastoral industry in the Gulf region and during this period
Europeans from the East coast travelled through the Borroloola area to the Kimberly and Pine
Creek gold fields. Wollogorang Station was first established in 1883 by John Chisholm from the
Goulburn district in NSW. In the early days cattle stations depended on Indigenous labour which
was often obtained through kidnapping (Olney 2003). To avoid confrontations the Indigenous
people retreated to the headwaters of the rivers in the area.

Spencer and Gillen (1912) were the first anthropologists to record aspects of Indigenous life
around the Borroloola area. At this time, Indigenous people used two types of spear throwers and
stone tipped spears were in the process of being replaced by iron tips. Spencer and Gillen noted the
various food resources used including damper made from lily seeds and sugar bag. They also
recorded cultural activities such as burials, which consisted of the bones being wrapped in
paperbark for a year and then placing them in a hollow decorated tree trunk which was sealed at
both ends and then finally placed in a rock shelter or sometimes near a waterhole.

Copper may have been found near the Nicholson River as early as 1869 (Dymock 1991), however
it was not until 1899 that a potentially viable source of copper was investigated at Settlement Creek
on Wollogorang Station (Dymock 1991). Copper mining has occurred in the vicinity of Redbank
since 1920 and intermittently since 1961.

In 1916, Bill Masterton discovered copper near the head of Redbank Creek and commenced
mining operations with the help of Indigenous people in exchange for food, tobacco, clothes and
protection. Dymock (1991) estimates that there may have been up to 40 people living and working
around the early Redbank mine. Masterton made his permanent base in two adjacent caves at the
base of the escarpment near a small spring fed creek, where he lived until his death in 1961
(Dymock 1991). Masterton’s grave site and headstone are located approximately 100 m north of
the main copper ore body that he mined and 1.1 km South-West of the cave. One of Masterton’s
long-time Indigenous companions, Masterton Charlie was also buried several hundred metres
South of the cave site.

Method of Assessing Historical and Cultural Values and Impact

Defining the concept and elements of cultural significance is important in identifying the scope of
values in the area and the potential impacts upon these values from the proposed Redbank
development. The Burra Charter (1999 version) is the basis for the Charter for Places of Cultural
Significance and Guidelines for the establishment of cultural significance proposed by The
Australia national committee for the International Council on Monuments and Sites (ICOMOS)
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(Australia ICOMOS, 2009). This charter treats the term cultural significance as synonymous with
heritage significance. The concept of cultural significance is interpreted as encompassing aesthetic,
historic, scientific, social or spiritual values which may contribute to enriching the present
generation and assisting the future generations in understanding the past (Australia ICOMOS
2009). It is recognised that cultural significance may change with further understanding of a
culture or place and also with continuing history. Conservation in the Burra charter adopts a
cautious approach, based on a respect for the existing setting, use, associations and meanings and
attempts to change elements as much as necessary but as little as possible.

A wide range of elements may contribute to defining and supporting a living culture, appreciating
human history or assisting with a line of enquiry both now and in the future. It needs to be noted
that cultural values or elements are not always tangible, objects or places. Aesthetics, peacefulness,
setting, rights of access, spiritual connection and intactness may be considered culturally valuable.
Some of these values can be diffuse, that is: scattered, formless or loosely defined and are not
easily identified through a specific place, object or markings.

There is a growing appreciation that landscapes in their totality and the connection with people are
also culturally valued (Phillips 2002). In addition areas which are little disturbed by humans are
culturally valuable. The former Australian Heritage Commission defined wilderness areas as “large
areas in which ecological processes continue with minimal change caused by modern
development” (DEWHA 2009). An inventory of national wilderness areas was developed in the
early 1990’s according to a number of nationally adopted criteria (DEWHA 2009).

Values are culturally defined. Indigenous culture for example places a high degree of significance
on many natural attributes such as specific plants and animals, land types, rivers and water holes.
Cultural values are inclusive of the use of species and habitat for hunting and gathering and use as
well as the complex relationships upholding traditional beliefs, kinship, law and ceremony.

Different individuals or groups may have a very different range of values and significance and
therefore a range of viewpoints have been considered. The cultural and historical values for the
proposed expansion to Redbank Copper operations have largely been considered in terms of 4
main categories:

o Indigenous culture and resource management values;

o Heritage values for European settlement, the cattle industry and mining;
o Scientific and Research values; and

. Wilderness values.

Elements which have been considered for cultural and or historical value for the purpose of this
assessment include:
o Tangible places, landscapes or objects with special values;

o Lifestyle practices or traditions (such as hunting, fishing, recreational activities and
ceremonial use of areas, objects, plants or animals); or

o Diffuse qualities, meaning or associations (such as spiritual significance, visual amenity,
rights of access, remoteness and the landscape in its’ “totality” or intactness).

Means of Scoping Cultural Values

The cultural and historical values for the proposed expansion to Redbank Copper operations have
largely been considered in terms of cultural and historical values which are either formally
documented or most readily recognised through consultation with organisations, registered
indigenous custodians or specialist archaeological survey.

The dominant means of assessing cultural and historical values for Redbank ERL have included:
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) A desktop search of nearby significant places, values or objects (nominated or listed under

the EPBC Act, N.T. Heritage and Conservation Act and N.T. Sacred Sites Act);

o An assessment of significant places and potential impact according to the Sacred Sites Act
through obtaining and Aboriginal Areas Protection Authority clearance Certificate.

o An archaeological and cultural heritage survey conducted in June 2009 (which aimed to
identify sites or objects of historical or archaeological significance requiring consideration
under the N.T. Heritage and Conservation Act) ; and

) A preliminary assessment of cultural values and concerns gathered from consulting
prospective native title holders.

Means of Assessing Significance

The degree of archeologically or historical significance has been assessed and rated low, medium
or high for their conservation value using criteria in the following order of importance:

1. Rarity or uniqueness in a local, regional and national context;
2 Representativeness, integrity or intactness;

3. Provides chronology extending back into the past;

4

Contribution to a broader understanding of the history of human occupation (including: an
association with events or cultural phases of human occupation or demonstrates a way of
life no longer practiced or in danger of being lost or of exceptional interest); and

5. The degree to which a place, object or association may contribute to substantial information
either alone or in conjunction with other places or objects (i.e. scientific, research or
educational potential).

Risk Assessment for Identified Cultural and Heritage Values

Risk management is the identification, assessment and reduction of risks associated with known
and unforeseen activities or events. There is no standard risk assessment which is generally applied
to cultural and heritage values in these remote contexts. For the purpose of this assessment the risk
to identified values has been determined by considering a combination of:

. Conservation significance of the place or value

. The likelihood of disturbance; and

o The consequences - the likely degree of impact of disturbance and reversibility of the
potential impact.

The approach to assessing the impacts to significant cultural or heritage values has considered that:

) the setting of a heritage item (which may extend beyond the boundary being interrogated)
may contribute to the significance of the place;

and that the
o relationships between an item and landscape (which can be outside the identified boundary)
may also be an important part of an item or area’s significance (Coleman 2003).

6.8.2 Baseline - Cultural and Heritage Values

Indigenous culture and resource management values

There are few people living permanently in the area of Redbank. The majority of traditional
owners for this land are now living in various towns including Borroloola, Tennant Creek,
Doomadgee, and Mt Isa (ANU 2009).

The Redbank area is within the boundaries of an area filed for native title determination. While
native title has not yet been assessed this impact assessment has assumed that native title will be

Redbank Copper — EIS, 2009 EcOz Environmental Services 255





granted. Informal advice on the potential impacts on cultural values has been sought through

communications with the Borroloola office of the Northern Land Council (NLC) as well as onsite
meetings with Traditional Owners held in October.

Specific sites (sacred sites and archaeological sites) hold cultural significance for the Waanyi
Garawa people. Water courses form a spiritual core of Indigenous consciousness in the region
(Onley 2003). The word Wollogorang means “happy running water” to the Garawa people
(Wilderness Society 2009). Features such as permanent billabongs not only hold spiritual value,
they are important sources of traditional bush foods such as barramundi, black bream, cherubun,
turtle, mussels, seeds, bulbs and rhizomes.

An account of the Waanyi Garawa rangers from the People on Country web site (ANU 2009)
indicates that traditional owners for this general region are concerned that their country is
appropriately cared for, and their young people maintain their connection to learn about the
country’s songs, stories, sites of significance, resources and how to care for them.

A Gulf Fire Abatement Program is operating in the region. This is a partnership project between
many stakeholders aiming to reduce greenhouse emissions as well as provide environmental and
cultural benefits. This fire program has promoted an increase in access and land management
activity by the Waanyi Garawa people in the region. A 'board' of senior traditional owners with
representatives from each of the Waanyi/Garawa clans (Wurdaliya, Rrumbarriya, Mambaliya, and
Wayaliya) with support from the NLC Caring for Country Unit guides their resource management
activities.

To date two local people who currently reside in Borroloola, and who identify as Traditional
Owners of the Redbank area, were employed to assist with the flora and fauna surveys of the
proposed expansion of Redbank. This was an opportunity for the company to demonstrate its
intentions regarding environmental compliance, upgrades and ongoing site management, as well as
to gain some valuable insights into potentially socially and cultural sensitive issues associated with
the Redbank expansion.

Further consultations and communication with the NLC, potential native title holders and
custodians of the area will be pursued through the course of this year and any ensuing
development.

Heritage value to European Settlement, the Pastoral Industry and Mining

There are a number of features in the region which are significant to the early history of mining in
Northern Australia (1916-1961) and remain largely intact. Masterton’s cave consists of living
quarters in the lower shelter and a store and saddle room in the upper cave. There are various metal
and wooden remains scattered in and outside the rock shelters. An open fireplace and a substantial
oven were constructed in front of the living quarters and a garden constructed next to the creek and
surrounded by a stone wall. The proposed mining lease also features Masterton’s grave and that of
his indigenous companion. During more recent mining activity (as committed to in the 1991 Public
Environmental Report for the site) the operators have acted as custodian of these sites.

Wollogorang, in general, is of historic value to the pastoral industry as it is actually the longest
continually settled cattle station in the N.T.

Scientific and Research Value

Redbank is located within the boundaries of the Wollogorang and China Sandstone Ranges area
which is identified as one of 66 sites of conservation significance for the N.T. The Wollogorang
and China Sandstone area is rated of national significance for the protection of six threatened
species and the biological refuges in the sandstone mountains and gorges. It also rated regionally
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significant for the network of springs and perennial water as well as the remnant monsoon
rainforest.

Wollogorang Station is proposed to be nominated by Birds Australia as an internationally-
recognised Important Bird Area (Harrison 2009). The station homestead has also been a weather
station (located approximately 22 km South East of Masterton’s cave) since 1983. From a
biophysical perspective the Wollogorang region the area in general is likely to have a high value
for research and on-going monitoring.

The only archaeological research carried out in the Wollogorang region was conducted by Hiscock
(1984, 1988) on a rock shelter at Colless Creek, approximately 120 km South West of Redbank
(Crassweller 2009). Hiscock’s studies found that stone artefacts and shell were deposited from
17,980 years ago and as stone artefacts were found well below this level it is estimated that the first
occupation could be greater than 30,000 years ago (Crassweller 2009).

Nearby archaeological survey in the Borroloola and McArthur River region suggests that the
majority of archaeological sites for Redbank would be either open stone artefact scatters or rock
shelters containing rock art, occasional stone artefact scatters and possibly quarry sites for
extraction of pigment. Archaeological sites and artefacts are more likely to be found around
freshwater sources and gullies as well as on higher ground on the alluvial plains. While the typical
patterns of archaeological materials may be distorted by past mining activities, Redbank is unlikely
to present further research values due to the distance from water (Crassweller 2009).

Wilderness Values

The National Wilderness Inventory project was initiated as a result of community concern over the
rapid decline in the area and quality of relatively remote and natural land in Australia. A National
Inventory of Wilderness area was compiled in the early 1990’s in attempt to quantify and measure
the wilderness quality for the whole of Australia through creating a primary data base which is now
referred to as the land disturbance database (DEWHA 2009). Map sheets at 1:250,000 have been
assessed using four distance-based, wilderness quality ‘indicators'":

o Remoteness from Settlement (i.e. places of permanent occupation);
) Remoteness from Access (i.e. established access routes);

o Apparent Naturalness — (i.e. the degree to which the landscape is free from the presence of
permanent structures associated with modern society); and

o Biophysical naturalness (i.e. the degree to which the natural environment is free from the
influence of biophysical disturbance associated with modern society

These indicators have been used to map Australia’s least disturbed lands. Disturbance refers to that
resulting from post-European technological and population impact (DEWHA 2009). Areas of
minimal disturbance, which meet wilderness size thresholds, were defined by a Commonwealth
Wilderness Delineation Project in the 1990’s.

The potential impact of the proposed expansion of Redbank on wilderness values has been
assessed through consideration of an initial assessment of the wilderness value for N.T. (EcOz
1999) and past and existing use of the area.

Assessment of Wilderness values in the N.T. (EcOz 1999) identifies much of the Gulf region as
wilderness; with the exclusion of existing mines and settlements; due to its extreme remoteness.
Due to the history of mining at Redbank, the Redbank area itself would not be considered a
wilderness area, however much of the greater surrounds are within a delineated wilderness area.
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Registered Protected Areas or Objects

The Commonwealth and Territory governments protect heritage sites under a range of Acts.
Recognised and documented sites or values for the proposed Redbank development have been
determined by referring to the listings or registers associated with the following Acts:

o Listings of heritage sites under the Environment Protection and Biodiversity Conservation
Act 1999;

) Nominated, proposed and declared heritage places and objects or prescribed archaeological
places or objects under the N.T. Heritage Conservation Act 1991,

. Recorded areas of significance to the Indigenous population and culture, included within the
meaning of sacred sites for the Aboriginal Land Rights Act (N.T.) 1976 and the Northern
Territory Aboriginal Sacred Sites Act 2004;

o Consultation arrangements and any agreements with Local Indigenous Groups or the
Northern Land Council under the Native Title Act 1993; and

o Scientific value or significance associated with the Territory Parks and Wildlife
Conservation Act 2006.

The Register of the National Estate has been referred to for this assessment. Amendments to the
Australian Heritage Council Act 2003 have resulted in this register being frozen and it will remain
as a statutory register until February 2012 only. Heritage sites on this register may now be
recognised and administered either under the EPBC Act 1999, or the State or Territory Heritage
Legislation.

There are seven sites listed on the N.T. archaeological site register for the Wollogorang 1:100,000
map sheet. These sites consist of paintings and engravings, grinding hollows and stone artefact
scatters all associated with rock shelters and a stone arrangement. Only one of these sites,
Masterton’s Cave is located near the proposed mining activities.

There are no archaeological or historic sites within the survey areas that are currently protected by
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), the Northern
Territory Heritage Conservation Act 1991 or the Register of National Estate.

However, there are nominations for Masterton’s cave to be declared a heritage place on the N.T.
Heritage Register. This would result in the site being protected under section 33 of the N.T.
Heritage Conservation Act (1991).
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Recorded or Registered Sacred Sites

Assessments of historical and cultural values within the Redbank area includes searches of the
register of sacred sites held by the N.T. Aboriginal Areas Protection Authority (AAPA) as well as
an on-ground assessment for the purpose of issuing and Authority Certificate for the proposed
Redbank mine site in June 1991 to Redbank Copper a variation in 2009.

Although Certificate C91/111 is still current, as it was issued without an expiry date; another
AAPA clearance has been sought and carried out in July 2009 (Certificate C2009/309) as mining
impact and knowledge of protecting sites may have changed since the initial clearance in 1991.
Registered sites of significance and recorded areas of cultural significance (that is areas which may
not be declared and registered but are recognised as “sacred sites” under the Act) were considered
in these assessments.

The 1991 Aboriginal Areas Protection Authority Certificate and recent variation issued in 2009
(Appendix H) identify a number of sites in the immediate vicinity of the mine site. Only
Masterton’s grave (not of Indigenous heritage significance) and the Sacred Rocks at the western
end of the airstrip are located in areas targeted for disturbance
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Table 6.8-1: Details the significant sites in the vicinity of the proposed Redbank extension location, likelihood of disturbance and conditions according to
AAPA clearance certificate C1991/111 and variation C2009/309

Site/area

Location

Likelihood of disturbance

Conditions according to AAPA
certificate C91/111 and

variation 2009/309

Bagungandja Spring
(a significant dreaming site which
contains Masterton’s cave)

Approximately 300 m North of
the proposed Redbank camp

Unlikely: Located outside of the proposed mine
site — no disturbance proposed through mining
activity but located within walking distance of the
proposed camp

Area 3 AAPA Certificate C1991/111
Authorised personnel are permitted to
access the area for the purpose of ensuring
a water supply at the spring.

Gabulaguna Spring (also referred
to as Camel or Shadforth spring))

Approximately 2 km North of
the proposed camp

Unlikely: Located outside of the proposed mine
site — no disturbance proposed through mining
activity but within driving distance

Area 4 AAPA Certificate C1991/111

The area may be utilised by mining
personnel for recreational swimming as
long as the area is respected and not
damaged.

Dngarunda (airport hill)
a significant yam dreaming site.

A short distance on the
Southern side of the Savannah
Way between the existing pit
and airstrip.

Moderate: Not targeted for disturbance but easily
accessible from the Savannah Way

RWA3 AAPA Certificate C1991/111 or
C2009/309 but known to be significant.

Sacred Rocks (Western end of the
airstrip)

Western end of the airstrip

Moderate: The airstrip is targeted for upgrading
and may require earth moving in the surrounds

RWAZ2 AAPA Certificate C2009/309
There is to be no encroachment of activity.

Hanrahan’s Creek — a water hole

Approximately 250m North of
Sandy Pit

Moderate but constrained: Not targeted for
disturbance but should the Wollogorang Road be
realigned it may move closer to this site

RWA4 AAPA Certificate C2009/309
There is to be no encroachment of activity.

* A ceremonial ground

Approximately 1.2 km North of
the proposed camp

Unlikely: Located outside of the proposed mine
site — no disturbance proposed through mining
activity but within driving distance

Area 5 AAPA Certificate C1991/111

The area is to be fenced and there is to be
no encroachment of activity.

*Muinyin Spring

Approximately 300 m North-
West of the proposed camp

Unlikely: Located outside of the proposed mine
site — no disturbance proposed through mining
activity but located within walking distance of the
proposed camp

Sacred site RWA1 AAPA Certificate
C2009/309

There is to be no encroachment of activity.
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*Porcupine Falls

Located along Seventeen Mile
Creek South of the Savannah
Way Approximately 7.39 km
South East (by road) from the
proposed camp

Moderate: Located outside of the proposed mine
site — no disturbance proposed however the easy
access and nature of the site means that it is at risk
to disturbance by visitors

Not listed in AAPA Certificate C1991/111
or C2009/309

Personnel are to be made aware of that the
location is a sacred site and access and
swimming is to be prohibited.

Masterton’s cave

Approximately 400 m North-
West of the proposed camp

Unlikely: Located outside of the proposed mine
site — no disturbance proposed through mining
activity but located within walking distance of the
proposed camp

Area 1 AAPA Certificate C1991/111
Custodians permit access for viewing as
long as the site is respected and not
disturbed

Masterton Charlie’s grave (the
burial site of a companion to
Masterton)

Approximately 150 m from the
proposed camp within walking
distance.

Unlikely: Located outside of the proposed mine
site — no disturbance proposed through mining
activity but located within walking distance of the
proposed camp

Area 2 AAPA Certificate C1991/111

The grave site is to be fenced and
disturbance prohibited.

*located outside the ERL but requiring management action
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Archaeological and Historic Heritage

As assessment of archaeological or historic artefacts, materials, objects and sites representing
human habitation both by early settlers and indigenous tribal occupation was carried out in the
Redbank area by Begnaze Pty in June 2009. A full report of this assessment is provided in
(Appendix G Crassweller, C 2009, Cultural Heritage Survey Redbank Mine N.T.).

The archaeological survey of archaeological and historic sites was carried out using pedestrian
transects within 6 key locations likely to be disturbed by mining activity (Figure 6.8-2).The
surveyed areas included:

o The Bluff deposit,
) Redbank and the nearby Azurite deposits,
o Around the existing Sandy Flat mine site,

o Proposed haul road between the Bluff deposit, passing by Redbank and Azurite deposits to
the Sandy Flat process plant,

o The airstrip and immediate surrounds, and
o Masterton’s cave and grave.

Details of the survey methodology and definitions used to identify and clarify the archaeological
material, artefacts and archaeological sites at Redbank are given in the full report by Crassweller,
2009 (Appendix G).

Most of the archaeological sites and materials detected through the 2009 survey were previously
unregistered. Each finding has been rated: low, medium or high level of conservation significance
by largely considering the qualities of intactness, representativeness and contribution to a
chronology

The cultural and heritage survey by Crassweller 2009 located two Indigenous archaeological sites
and seven background scatters of isolated Indigenous stone artefacts. These sites and objects are
protected under the N.T. Heritage Conservations Act 1991.

Five historic sites or objects were also identified. While none of these are declared heritage places
or objects protected under the N.T. Heritage Conservation act 1991, one site Masterton’s Cave
(RB2) is currently under assessment and will be listed on the N.T. Heritage register in the near
future.

No archaeological or historic sites or objects were located at or near the airstrip nor around the
Sandy Flat mine area including proposed gravel pit areas.

Table 6.8-2 summarises the artefacts, materials or sites which may be impacted upon through
expansion of Redbank Copper Mine operations and their significance.

In general the visibility during the archaeological surveys was quite low ranging from 5 % to 40 %
(due to long grasses). While there is potential that other sites could be located after a fire or
disturbance, the low density of archaeological sites is more likely related to the fact that the
proposed disturbance areas are some distance from a permanent or semi-permanent source of
water. The only resources that may have attracted people consistently to the same area on the
undulating or steep stony hills would have been a source of a suitable raw material used to
manufacture stone artefacts. The proposed development area is unlikely to present further
archaeological research values other than the identified stone artefact scatter RB7.
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Figure 6.8-2: Archaeological and Historic Sites Map
Source: Crassweller 2009.
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Table 6.8-2: Summary of archaeology and historic values, conservation significance and Likelihood of disturbance

*Site i ion Signifi
A_\rtefacts, matenz’ Survey area Land type conservation Significance & *Likelihood of disturbance
Record | sites located justification
Indigenous Archaeological Site
Sandy plain — Moderate to High
Mine site at near the banks of | (rated highly due to the variety of Almost Certain - Located behind a windrow,
RBT Stone artefact scater Sandy Flat an ephemeral artefacts and there are no other likely to be disturbed through road maintenance.
creek. recorded open sites in the region)
Low to Moderate
Quarry — pit marks and Redbank azurite U_ndulatmg stony (ratefj low significance due to the low U_nllke!y - Locgted on the s_Iopes of a stee.p.
RB1 cOres denosits hills -Lower density of artefacts but ranked sided hill — unlikely to be disturbed by mining
P slopes moderate due to the rarity of recorded | activity.

quarry sites in the region)

Indigenous Archaeological Materials

Low to Moderate

Almost Certain- Located behind a windrow
made during road clearing activity. Unlikely to

BS7 Background scatter g/lal:; s::tlea?t az;r;]cghp::’lg Cn:(::;k ((jglven.a m?de:jate Ira'Fmg ddue t 0 thfe be disturbed by expansion of the mine but likely
y |v9}r5|ty ELFEIA RN (. TEy O to be disturbed by future road construction or
AR disturbed by personnel.
BS1 An isolated stone artefact The b!uff Stony pavement Low Almost Certain — Located in a area targeted for
deposit a waste dump
Redbank azurite Rocky outcrop Moderate- Located outside of the proposed
BS2-4 Background scatters . top of hill, Low expansion area but due to proximity could be
deposits . . .
Undulating terrain disturbed by personnel.
Undulating hills . . .
Background scatters of Proposed Haul Likely- Potential to be disturbed by road
BS5-6 g P near drainage Low Y Y

isolated stone artefacts

Road

lines

construction and maintenance.

Historic and Cultural Heritage Sites
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+Site . - . .ge
Artefacts, material, Survey area Land type conservation Significance & *Likelihood of disturbance
Record | sites located justification
Masterton’s Grave Moderate l\/!odgrate &Con§tralned - Th|§ site is located
. Redbank it . within an area which could be disturbed through
RBS Approxmately. 190km e a.n azurite (no_long-er being assessed -for expansion of the proposed open pit.
North of the existing deposits registration under the Heritage . S .
open pit Conservation Act) Disturbance to this site is constrained by the
penp N.T. Cemeteries Act.
Mastert_o ns Cave.— with | Masterton’s High Unlikely -Located outside of the proposed
rock painting motifs, cave and . i . . -
RB2 : (Being assessed for registration under | expansion area but due to the close proximity
stone oven and cooking Masterton the Heritage C tion Act and interest could be disturbed by personnel
utensils. Charlies’ grave e Heritage Conservation Act) yp '
’ Moderate . .
Masterton Charlie 22?:2:3” ° | bei df Unlikely -Located outside of the proposed
RB3 (Yarili) Masterton (no_ (t)n%_e ' en:jg a;s]esile _tor expansion area but due to the close proximity
-, registra 'o.n under the meritage and interest could be disturbed by personnel.
Charlies’ grave Conservation Act)
Redbank azurite | Undulating silt Low Moderate - Could be disturbed through
RB4 Stone sorting equipment dee o;ts azurte Iainusa gsitty ol et e development or personnel.
P P (possibly used after Masterton’s time) No further action is required for protection
) Moderate - Could be disturbed through
. Redbank azurite Low
RB6 Concrete explosive store deposits lativel . development or personnel
P (relatively recent) No further action is required for protection

*Refer to Chapter 5: Risks for details on the qualitative measure of likelihood table 5.2

* Site record align with those listed in Crassweller, C 2009, Cultural Heritage Survey Redbank Mine N.T Appendix G
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6.8.3 Historic and Cultural Values - Potential Impacts and Management

Indigenous Culture and Resource Management — Impacts and Management

Within the boundary of the proposed mine there will be restricted access area, for purposes of
maintaining safety of those on the mining site and protection of company infrastructure.
Restricting access to areas will assist with protecting historical and cultural sites but may also
reduce accessibility to significant sites such as the identified ceremonial area (located outside of
the boundary of the proposed mine) as well as some sacred sites within the mine boundary. Further
consultation with custodians will determine if this may be a concern.

Based on preliminary conversations with NLC staff based in Borroloola the Redbank expansion
does not anticipate to significantly impact upon the work programs for Waanyi Garawa rangers or
the wishes of native title claimants.

Significant Heritage Sites and Objects

Table 6.8-3 summarises the management actions for significant sties and objects in accordance
with conservation significance and mitigating potential disturbance. As the exact extent of the mine
proposed development is not known, the summary of management actions are based on the
assumption that these sites and objects will or may be impacted upon in the future. All
archaeological sites and artefacts are protected under the N.T. Heritage Conservation Act 1991,
and as such a permit will be required prior to their disturbance. Redbank will keep records of the
measures undertaken to ensure protection of any sites as well as the consultation undertaken with
Indigenous people or other interests in this respect.

Negotiations with potential native title holders are being pursued. The Environmental
Management Plan will accommodate any further issues regarding the protection of cultural sites.

William Masterton’s grave is in close proximity to the Redbank deposit which he worked from the
early 1900’s until his death in 1961. The open pits targeting the currently known ore reserves at
Redbank will not impact on Masterton’s grave and management practices can be established to
ensure activity around the pit does not disturb the grave site.

Redbank plans to conduct further exploration drilling to understand the extent of the depth of
detected resources. The detection of further viable resources could propose a footprint for an open
cut pit of the deepest optimal depth of 150 m. Excavation to this depth would result in widening
the pit to include an area which would encompass and extend past the location of Masterton’s
Grave. In this situation the potential to disturb the grave site will emerge. Redbank Copper
recognises the value of Masterton’s presence in the area. Any disturbance to Masterton’s grave site
will be constrained by the N.T. Cemeteries Act. Should there be an overlap between known
deposits and Masterton’s grave all attempts will be made to investigate the potential options and
Redbank will undertake extensive consultations. Should it be acceptable and necessary the venture
will relocate the Masterton’s grave to a location favourable to all stakeholders. However, without
further exploration it’s not possible to determine if such a level of disturbance needs to be
considered. This EIS is not seeking approval to disturb the grave site, as an application to exhume
a body can only be made by the direct family of the deceased and any potential disturbances will
be sought by them.

Although located outside of the proposed impact areas William Masterton’s cave and Masterton
Charlie’s grave are in close proximity to the mining camp and could be at risk of being disturbed
by personnel. Strategies to mitigate against accidental or excessive disturbance from visitors will
be put in place.

Stone artefacts scatter -RB7 while of low to moderate conservation significance, is located at the
end of a windrow and could be subject to further disturbance. A permit to disturb will be required
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and management strategies to protect and record this site prior to any disturbance will be
established. Prior to any approved disturbance the site will be recorded by and archaeologist and

either located to an appropriate location on site or another location as advised by registered
custodians.

Porcupine Falls, although located outside of the Eastern boundary of the tenement, is near enough
(approximately 7.39 km by road from the mine camp site) and accessible via a main road that it is
likely to appeal to mining staff for swimming. This site has a high cultural significance and action
will be required to restrict access and prohibit swimming.

Process for Managing Unanticipated Cultural Burial Sites

Traditional owners have advised the NLC that there are burial grounds in the region of Redbank.
Any disturbance beyond the current scope of works will take this into consideration. The
management protocol for discovering burial sites are included within the N.T. Heritage and
Conservation Act and the Sacred Sites Act. In accordance with these Acts all work in the vicinity
of a located burial site will cease and the remains will be left in place. Authorities including the
police, Heritage Conservation and Aboriginal Areas Protection Authority will be informed and
their lines of enquiry and recommended actions will be supported.

Potential Impact and Management of Scientific or Research Values

There are no perceived negative impacts on the scientific and research values of the area. The need
for regular audits and focused surveys will enhance the current knowledge base. Redbank Copper
aims to foster improved fire management and active weed control as well as support research
endeavours in the region, especially into endangered species.

Any new archaeological materials or sites, which are not already detected and recorded through
current surveys, will be left intact and further advice will be sought as to their significance and
need for recording before seeking a permit to disturb. All personnel will be advised of the
significance and management requirements for archaeological materials and sites through the staff
induction process.

Personnel will be discouraged from exploring the surrounds unless it is connected to the operation
of the mine. The venture will aim to support research and monitoring in the immediate area and the
surrounds through both enhancing the opportunity to manage and access survey sites.

Potential Impacts and Management of Wilderness Values

The greatest impact on current wilderness values with a revival of copper mining would be
increased noise (from basting, operations and heavy vehicles, dust and increased traffic) and a
localised increase in permanent infrastructure. Given that the area has been previously disturbed
for copper mining (since 1916) the expansion to Redbank will not radically compromise the level
of “intactness” or aesthetics of the actually mine site. It is projected that the operation of the mine
will only impact on the wilderness values on the surrounds up to a radius of a few kilometres. The
degree of impact and mitigation strategies is dealt with further in this report under Chapter 6.9 and
Chapter 6.10. During mining operations and upon decommissioning all potential long term
strategies to prevent impacts, or create opportunities for species of importance will be addressed.

Overarching Approach and Duty of Care

Due to the subjective nature and multiple interpretation of “cultural and historical value” this
assessment recognises that there is potential that that some values may be overlooked. However,
potential risks or emerging concerns will be minimised during the course of operations through
Redbank maintaining good working relationships with those who hold value to the area. In
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addition all personnel will be made aware the management actions which will uphold the identified
values in the proposed development area and its surrounds.

Good working relations can be fostered through developing and maintaining open communication
between Redbank and the Native Title claimants and Waanyi Garawa rangers. Redbank will seek
input from these stakeholders regarding access to areas and where appropriate their involvement or
employment in future rehabilitation or management issues including fire management, control of
invasive species, rehabilitation and on-going monitoring of water quality.
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Management of significant places, materials or objects

Table 6.8-3: A summary of recommended management actions for significant sties and objects in accordance with conservation significance and

mitigating potential disturbance

24

Eastina/ Conserv Risk of
Name astln_g ation . Recommended Management Action
Northing . Disturbance
Significance
Bagungandia Spring Hiah Medium Risk No Works shall take place and the site shall not be damaged
(Masterton’s cave area) g Viewing of the site may be permitted as long as the site is respected and not disturbed
Gabulaguna Spring High Medium Risk No Works shall take place and the site shall not be damaged
Gungalidya Hill (also High | Medium Risk | No Works shall take place and the site shall not be damaged
known as airport hill)
Sacred _Roc_ks (West end High ngh Risk No Works shall take place and the site shall not be damaged
of the airstrip) Medium
While this site is located outside of the ERL tenement mining activity is likely to block easy
*A ceremonial ground High Low Risk access to the site. Native title claimants can request that a constructed road be left intact
upon decommissioning.
* Muinyin Spring High Medium Risk No Works shall take place and the site shall not be damaged
*porcupine Falls High Medium Risk Personnel are to _be made aware that the site has cultural significance and access to the areas
needs to be restricted.
202287 | Personnel are to be made aware that the site has historic significance and may be a protected
RB2 / Masterton’s Cave 8099612 High Medium Risk site in the near future and any disturbance to the site may result in monetary penalties.
Access to the sites should be supervised or monitored by Redbank Mine Ltd
Personnel are made aware that the site has historic significance and may be a protected site
RB3 / Charlie 792551 / High Medium Risk in the near future and any disturbance to the site may result in monetary penalties. Access to
Masterton’s Grave 8099547 g the sites should be supervised or monitored by Redbank. Disturbance is constrained by the
N.T. Cemeteries Act.
, 793132/ . . A fence is constructed 10 m on all sides from the grave site to ensure that the site is not
RBS5/ Masterton’s Grave 8098959 Moderate  [RESEEEEES disturbed. Disturbance is constrained by the N.T. Cemeteries Act.
RB4 / mining equipment ;ggégggl Low High Risk No further action required for protection
RB6 / explosive store 793229 / Low High Risk No further action required for protection
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Easting/ Conserv Risk of
Name Sy ation . Recommended Management Action
Northing . Disturbance
Significance
8099146
Seek permit to disturb pending further detailed investigation
Before work is carried out in the vicinity of the stone artefact scatter RB7, the site should be
RB7 / stone artefact 791060 / Moderate to Hiah Risk fenced to ensure that the area is a ‘no—go’ area for personnel and heavy machinery. If the
scatter 8096840 high g site will be impacted by the development then permission should be sought from N.T.
Heritage Conservation Services to disturb / destroyed the site with the provision that there is
a detailed recording of the site.
Fence and seek permit to disturb Before work is carried out in the area of the quarry RB1,
RB1/ quarry 793534 / Low to Low Risk the S|Fe should be fe_nced _to ensgre that the area is a ‘no—go’ area for pers_on_nel and heavy
8098591 Moderate machinery. If the site will be impacted by the development then permission should be
sought from N.T. Heritage Conservation Services to disturb / destroyed the site.
796230/ . . . .
BS1 /background scatters 8098454 Low High Risk Seek permit to disturb
792850/ Low : : : :
BS2 /background scatters 8098425 Medium Risk Seek permit to disturb
792924 / Low : : : :
BS3 /background scatters 8099047 Medium Risk Seek permit to disturb
793703/ Low : : : :
BS4 /background scatters 8098752 Medium Risk Seek permit to disturb
794161/ Low ] ] : :
BS5 /background scatters 8099150 High Risk Seek permit to disturb
794224 | Low ; ; : :
BS6 /background scatters 8099260 Medium Risk Seek permit to disturb
791272/ Low q q : :
BS7 /background scatters 8096612 High Risk Seek permit to disturb

*located outside the ERL but requiring management action
'Refer to Chapter 5: Risk Assessment for details on the risk assessment process and Table 5.2-3 for the risk ranking process
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6.9 Traffic and Transport

General Context

Redbank is located within a very remote locality with considerable distances to major townships
and services. The public transport roads servicing the broader region are a mixture of sealed and
unsealed roads forming the Savannah Way; a collection of linked outback roads and highways
forming a touring route traversing northern Australia between Cairns and Broome. The part of the
Savannah Way passing Redbank is locally known as the Wollogorang Road.

Many of the roads in this region are impassable in the wet season. In general the road infrastructure
experiences very low traffic volumes, due to the small regional population, the remoteness and
rough nature of the regional infrastructure. Low volumes of traffic have contributed to the recent
closure of two road houses along the Savannah Way, Wollogorang (NT) and Hells Gate (Cliffdale
Station, Qld).

The objectives and method for assessing the impact of traffic, transport and road infrastructure for
Redbank has included:

e Describing the existing transport infrastructure, traffic flows, road capacities and safety
aspects;

¢ Identifying the transport and traffic requirements of the Redbank project;

e Determining and describing the impacts of proposed traffic and infrastructure on existing
infrastructure, road network users and the environment in terms of potential clearing and
soil erosion; and

e Proposing management strategies for maximising safety and minimising impact of the use
of existing roads and design of new infrastructure.

Other sections of this EIS which also relate to the impacts of roads, traffic and transport, include:

e 6.3 Protection of Water Courses — covering the sediment control and water quality
objectives;

e 6.6 Landform and Erosion Control - covering the alignment and design of roads and tracks
to minimise clearing and erosion potential;

e 6.7 Waste Management and Hazardous Materials — covering protocols for the transport of
hazardous materials on public roads;

e 6.5 Social Environment — covering the social impact of increased traffic on public roads
including the residual impacts of dust, noise and vibration; and

e 6.10 Air, Noise and Green House Gas Emissions — covering the broader issues of noise
and dust.

Management strategies relating to the location, design and safe and efficient use of roads and
traffic associated with Redbank are detailed in this section.

6.9.1 Baseline

Existing Regional Infrastructure

Redbank Copper proposes to use public roads to transport goods to and from Redbank during the
construction and operational phase. The main public transport routes (Figure 6.5-2) servicing
Wollogorang and Redbank in the Northern Territory are:

Redbank Copper — EIS, 2009 EcOz Environmental Services 271





e the sealed Carpentaria Highway which is single carriage from Daly waters to McArthur
River Mine and dual carriage to Borroloola; and

e the unsealed section of the Savannah way, the Wollogorang Road from Borroloola to the
NT/QId border.

The Savannah Way continues from Wollogorang Station into Queensland to Doomadgee and on to
Burketown, through Normanton and Cairns via the Gulf Development Road.

The main roads servicing Redbank for the transport of supplies from Queensland include:

e the unsealed Savannah Way continuing on from the NT/QId border to Doomadgee and
Burketown;

e The Wills Development Road connecting Burketown to Gregory and the Burke and Wills
Junction;

e The Camooweal Gregory Highway 6801;
e Barkly Highway connecting Camooweal to Mt Isa (15B); and
e The Flinders Highway to Mount Isa or Townsville.

Conditions of Existing Region Infrastructure

The distances, speed limits and condition of the roads between the major centres or townships
along the main transport routes which Redbank intends to use are indicated in
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Table 6.9-1.

Significant turnoffs and intersections along the main transport route from Redbank to Daly Waters
include the following:

¢ Robinson River turn-off from the Wollogorang Road,

e the Carpentaria Highway turning into Borroloola,

e the Carpentaria Highway turning off into the Tablelands highway; and
e the turn off to McArthur River Mine from the Carpentaria Highway.

There are also several local roads from cattle stations and outstations with relatively low volumes
of traffic entering the Wollogorang Road and the Carpentaria Highway.
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Table 6.9-1: Table 6.9.1 Main Transport Routes Servicing Redbank and Their Conditions

Transport Route Condition e L.an Dls_tance e
(max) Limits main centres
Northern Territory
. Dual carriage No load Darwin to Daly
Stuart Highway bitumen 130km/hr limits Waters =590km
Carpentaria
Highway Dual carriage 100km/hr No load Daly Waters fo
. L McArthur Mine
From Daly waters to | bitumen limits —200Km
McArthur Mine B
Carpentaria Sinale carriage No load McArthur Mine to
Highway McArthur bitugmen g 100km/hr limits Borroloola
Mine to Borroloola =47km
80% or less
. axle loading
Dual carriage limi .
Unsealed Regular imits during
Wollogorang Road creek Crossin the wet Borroloola to
Borroloola to NT becomin g 100km/hr season. Axles | Redbank
Qld border . g may be =250km
impassable in the .
wet season restricted to
13 (double
road train)
Queensland
Savannah way
from the NT/QId . NT QId Border to
border to Enusagai%rrlage 100km/hr - Doomadgee
Doomadgee and =95km
Burketown
. . Beames
Wills Development | Dual Carriage Brook Road | Doomadgee to
Road Unsealed and
. 100km/hr Closed to all | Gregory
Doomadgee to bitumen (approx -
mass excess | =94km
Gregory (78A) 10km) ;
mass vehicles
Option 1
Unsealed Road is cut
Gregory to Road is cut for for extensive | Gregory to
Camooweal extensive periods | 100km/hr periods Camooweal
Highway 6801 during the wet during the =219km
season wet season
Barkly Highway Dual Carriage Camooweal to Mt
connects Camooweal Bitumen 8m wide 110km/hr - Isa
to Mt Isa (15B) =189km
Option 2 - to Townsville
Dual and Single
Carriage Bitumen
Wills Development | (dual carriage 80% axle Gregory to Burke
Road Gregory to approx 42km - 100km/hr loading limits | and Wills
Burke and Wills 8m wide seal) during the Junction
Junction (78A) (single carriage wet season = 150km
approx 86km 3.8
wide seal)
Wills Development | Single Carriage Burke and Wills
Road Burke and (3.6m wide seal, 8 100km/hr i Junction to Julia
Wills Junction to sections of 8m Crk
Julia Creek seal) =233 km
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Traffic Categories and Volumes on Public Roads

Road counts near the Robinson River turn off in 2008, indicate the traffic volumes on Wollogorang
Road (Savannah Way) are very low with an annual average daily traffic (AADT) of 15 two way
vehicle movements which is seasonally corrected (DPI, 2008). Robinson River is approximately
115km from Redbank. Most of the vehicles using this transport route are likely to be associated
with residents of Robinson River, nearby outstations, tourists and the occasional road train
transporting goods or cattle trucks. The traffic in the immediate vicinity of Redbank is likely to be
less than 15 AADT when accounting for the Robinson River turn off.

Road count data for Wollogorang Road (Table 6.9-2), using the Austroads vehicle classification
system, suggests that 90% of the traffic is short light passenger vehicles (which can include towing
a trailer) with nearly 10% of the traffic being either medium heavy (5.5 — 17.5 m long) two axle
trucks or three axle articulated trucks (DPI, 2008).

Existing Infrastructure Redbank ERL

Redbank has been mined previously and the open pit and roads remain. The existing internal road
infrastructures are single carriage widths, which have been formed through grading the thin layer
of topsoil to expose the subgrade. Preliminary inspection indicates the existing roads have a granite
bedrock or rocky subgrade which is very stable with a low potential for soil erosion and sediment
issues. Due to the stability of the subgrade there has been little need to build previous roads using
fill and they are currently being maintained through regular grading. The Savannah Way has been
constructed to a higher standard using gravel fill material.
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Table 6.9-2: The distribution of vehicle sizes on the Wollogorang Road of the Savannah Way
over a 5 day period in May, 2008.

AUST- Short light Short light Medium 2 Long 3 axle Medium
ROADS vehicles towing axle truck articulated combination —
vehicle Up to 5.5m vehicles >5.5m long >11.5m double road
classification long Up to 5.5m train
system _ long >6 axles
(average daily >17.5m
movements) )
Direcin | e | g L] | B Bloas ood
Inbound

towards

Borroloola _ 51 18 3 5 0
(average daily

movements

one way)

Outbound

towards 32 3 5 1 0
Wollogorang

Total

movements 32 3 5 1 0

(two way over

5 days)

* Vehicle counts for Station RTVDCO036 5km East of Robinson River turn-off over a 5 day period in May
2008 using AUSTROADS vehicle classification system (Statistics provided by the Department of Planning
and Infrastructure).

6.9.2 Impact

Environmental Impacts of Roads

Formed roads and tracks can readily concentrate runoff and if poorly designed can alter the natural
drainage patterns as well as cause severe erosion and sediment pollution of natural water ways.
Existing roads will be used as much as possible unless realignment is necessary to accommodate
an improved line of sight or minimise erosion potential. Section 6.3 covers the potential impacts
of sediment arising from formed roads. The potential environmental impacts and management
issues for minimising impact of formed roads and tracks are addressed in Section 6.6.
Development of an Erosion and Sediment Control Plan (ESCP) will detail potential erosion
concerns and specific management strategies for maintaining soil stability and water quality
objectives.
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Vehicle Fleet and Registration

(Table 6.9-3).

2

The Redbank vehicle fleet will consist of unregistered and registered vehicles as listed below

Table 6.9-3: Vehicle Fleet for Redbank Mine

Unregistered Haul
Vehicles (Requiring a
special licence to cross
public roads)

2-6 Haul trucks

Unregistered Earth
moving and Construction
Vehicles to be relocated
using a float

1 Drill rig — to be located at open pit.

1 Bulldozer — to be moved long distances (more than
2km) on a road registered float.

1 Excavator — to be moved long distances (more than
1km) on a road registered float.

Registered Earth moving
and Construction
Vehicles

1 Grader

Standard Registered
Vehicles

4 Light 4WD vehicle

1 Water truck — a conventional truck (articulated semi or
rigid).

1 Explosives truck - conventional rigid or 4WD truck

1 Fuel & lube truck - rigid 4WD

1 Float

Traffic Movements on Public Roads
The greatest impact on public roads due to the expansion of Redbank will be:

e increased traffic volumes and vehicle size category associated with transporting goods
into and out of Redbank; and

e large mining vehicles intersecting with and crossing the Wollogorang Road.

Traffic volumes on the Wollogorang Road, Carpentaria Highway and Stuart Highway will increase
with the construction and operation of Redbank due to:

e Movement of potentially oversized loads (but not greater than 8m) associated with early
phases of construction of the mine (timed for 2010 and again in 2012);
e Regular transport of supplies from Darwin, Katherine, Borroloola to Redbank as the mine

is operational;

e Transport of copper concentrate and cathode using 90 tonne road trains moving between
Redbank to the port of Darwin; and
e Movement of local employees or service providers in and out of the mine site to other

centres.

In addition Queensland roads in the Gulf region will experience increase in activity due to
e Road trains carrying supplies that cannot be sourced from the NT, most probably via Mt
Isa Camooweal and Doomadgee.
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Transport of Goods and Supplies — Construction Phase

During 2010 the new oxide processing plant will be constructed in Brisbane and transported to site
on approximately 20 standard sized articulated truck trailers. Refurbishment and upgrades to the
sulphide plant will take place from 2012 and require the transport of materials to site. The
construction phase will also see an increase in numbers of people on site (approximately 20) and
associated increased use of resources.

Transport of Goods and Supplies — Operational Phase
Regular Inbound Traffic — NT and Qld Roads

The typical variety of goods to be transported into Redbank is included in Table 6.9-4.

Table 6.9-4: Summary of items and goods to be transported into Redbank

Construction phase e process plant equipment (potential wide loads)

(one off loads) e accommodation portables

Operational o foodstuffs, camp and cleaning materials

(Regular supplies) e mining equipment, spares and materials, oils and
greases,

e Fuels: Diesel, unleaded petrol and aviation fuel
e process reagents including sulphuric acid 98%
o flotation reagents: guar, Cytec, MIBC and PAX
e Solvent diluents and extractant

e Explosives

e Lime

*Procedures for safe transport of hazardous materials are covered under Waste management and
hazardous Waste in Section 6.7 of this EIS.

Where possible, inbound road trains on their return route to Darwin will be used to transport
copper concentrate or cathode to the port of Darwin. This will minimise vehicle movements and
green house gas emissions. Unfortunately a large percentage of the inbound traffic will be
supplying fuel and acid and the trailers are therefore generally unsuitable for back loading.

Regular Outbound Traffic

Copper concentrate and copper cathode will be transported by 90 tonne road trains (a primer and
up to 3 carriages) from Redbank to the Port of Darwin via Wollogorang Road, the Carpentaria
Highway and the Stuart Highway from Daly Waters (Figure 6.5-2). The movements of copper
concentrate and cathode will be spread over 8 months of the drier parts of the year but with a
higher rate of transport immediately after the wet season, once the road has opened to heavy
vehicles.

The transport of copper concentrate and cathode will consist of at least one 90 tonne road train per
week on the main public roads (either outgoing or returning to Redbank) for the first 2 years of the
project and then progressively increasing to 5 and then 7 road trains per week over the 10 year life
of the mine (Table 6.9-5).
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Over the longer term the venture may investigate options for shipping Copper Concentrate and

Copper Cathode to the Darwin Harbour via the Gulf which would remove much of the traffic
impact along the main public roads in the Northern Territory.

Development of New Intersections

The expansion of Redbank will result in the upgrade and construction of roads within the area
proposed to be mined (Figure 3.4-1). With the open pits and processing plant being located on
opposite sides of the Redbank lease, the upgrade of existing infrastructure will result in two
significant intersections with the unsealed Wollogorang Road. The new intersections will include
that of:

e A haul road for the carriage of up to 80 tonne haul vehicles between the open pits on the
Northern Side of the mine lease and the processing mill at Sandy Flat as well as a water
truck, grader, explosives truck and unregistered earth moving vehicles on a float; and

e An access road carrying light passenger vehicles commuting between the main camp and
the processing site at Sandy Flat as well as carrying 90 tonne road trains entering and
exiting Redbank largely from the processing plant.

The Redbank access road will be maintained as a public road so as to retain access to the
Masterton’s cave historical site. Public access along the Haul road will not be permitted

Summary of Traffic Movements for Redbank Intersections

Potential movements for the Redbank haul and access roads have been calculated assuming a 4
month wet season which will constrain mining and movements to 8 months of the year (240 days).
The range of vehicle movements for the Redbank access and haul road are summarised over the
first 8 years life of the mine in Table 6.9-5.

The Redbank haul road intersecting with the Wollogorang Road will result a number of
unregistered mining vehicles crossing with a public road. Vehicle activity on the haul road will
predominantly include unregistered haul trucks as well a registered water truck and road grader
crossing up to 4 times daily for road maintenance, a registered explosives truck crossing
occasionally and an excavator crossing twice a week on a registered float.

Haul trucks will be making two crossings across the Wollogorang Road, one with a full load from
the Northern pits and a returning crossing with the haul trucks being empty. The haul trucks at
Redbank will only operate during a 10 hour shift during daylight hours. All haul trucks will cease
operation at night and also for periods associated with considerable rainfall, so as to maintain
safety standards or avoid damage to the unsealed roads. Mining is not expected to take place
during the peak of the wet season.

Based on the projected increase in extraction rates, daily haul truck movements will progressively
increase from 16 crossings (in the first 2 years) to nearly 70 crossing per 10 hours of daylight over
the first 8 years life of the mine (Table 6.9-5).

The Redbank access road will carry passenger vehicles and Road Trains entering and exiting the
site. There will be approximately 6 vehicles travelling to and from the camp per day. Passenger
vehicles will be travelling day and night, but largely during shift changes. Road trains carrying
copper concentrate and copper cathode will exit the mine via the access road.
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Table 6.9-5: Summary of Potential Vehicle Movements for the Redbank Wollogorang
Intersections over a Eight Year Time Span

Vehicle Units Movements Movements Movements
Classification Measuring First 2 years years Peak Operation
vehicle 2010-2012 2013-2015 2016-2018
movements
Redbank Access Road
Passenger Vehicles 12 Vehicle 12 Vehicle 12 Vehicle
vehicles movements-two movements/ movements/ movements/
way/24 hr day 24hr day 24hr day 24hr day
Road trains — Vehicles 1 Vehicle 5 Vehicle 7 Vehicle
transporting movements-two movements/ movements/ movements/
copper way/7 days 7 days 7 days 7 days
Road trains -  Vehicles 2 Vehicle 3 Vehicle 5 Vehicle
transporting movements-two movements/ movements/ movements/
other goods way/ 7 days 7 days 7 days 7 days
(NT and QId)
Redbank Haul Road
*80 tonne Vehicles 16 Vehicle 47 Vehicle 68 Vehicle
haul trucks movements-two crossings/ crossings/ crossings/
(returning way/ 10 hr day 10hr day 10hr day 10hr day
empty)
Time interval 1 Crossing/ 1 Crossing/ 1 Crossing/
(min) between 38 min 13 min 9min
vehicle
movements during
10 hrs of daylight
Water truck  Vehicles 4 Crossings/ 4 Crossings/ 4 Crossings/
movements-two 10hr day 10hr day 10hr day
way/10 hr day
Grader Vehicles 2 Crossings/ 2 Crossings/ 2 Crossings/
movements-two 7 days 7 days 7 days
way/ 7 days

! Movements for the Redbank haul road have been calculated using a calendar year assuming a 125 day wet
season which will constrain mining and movements to 240 days of the year as well as to 10 hours of daylight
each operational day.

2 Vehicle movements are averages for years (consisting of 240 days of activity) for periods of relatively
stable extraction rates (e.g. calendar years 2010 — 2012, 2013-2015 and 2016-2018).

" Unregistered vehicles.

Compared to the existing volume of traffic on the Wollogorang road, Redbank’s intersecting haul
and access roads will have a greater number of vehicle movements per day (Table 6.9-6). The
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operation of Redbank will result in a slight increase in volume and a category of traffic. By peak

operation there will be approximately 2 movements a day on the Wollogorang Road and
Carpentaria Highway by large road trains associated with Redbank.

Table 6.9-6: A comparison of annual average daily traffic for Redbank roads for 8 months of
the year at peak operation with the annual average daily traffic for Wollogorang for 2008

*Wollogorang Road *Redbank Access Road | "Redbank Haul Road
Vehicle Short to Long to Short to Long to Short to Long to
- Medium Medium Medium Medium Medium Medium
Upto 2 Combination | Up to 2 Combination | Upto 2 Combination
axles road trains axles road trains axles road trains
<11.5m >17.5m <115m >17.5m <115m >17.5m
AADT 15 0 12 5 4 68
(two ways)
AADT 15 AADT 17 AADT 72 AADT
(two ways)

AADT (Annual Average Daily Traffic) expressed as vehicle movement two ways per day
* Wollogorang Road figures are based on 2008 figures seasonally adjusted
"Redbank Road figures are based on estimated movements during peak operation 2016

Residual Impacts of Increased Traffic

Section 6.8 (Social Environment) identifies that increased vehicle activity on unsealed public
roads, intended to be used by Redbank, may impact on a small number of outstations between
Redbank and Borroloola due to their close proximity (within 500m) of main roads (Figure 6.5-2).
Residences which may experience moderate to low impacts of dust and noise along unsealed roads
are listed include:

e Wundingalla outstation — on the Wollogorang Road near the Robinson River Turn off; and

e Garawa Town Camps 1 and 2 on the Wollogorang Road just east of Borroloola

Prospective Modifications and Impacts to a Gazetted Public Road

At present there are plans to expand Sandy pit during 2012, and further exploration may
recommend expanding this pit further. Expansion of Redbank’s Sandy pit will at least come close
to and may impinge on the Wollogorang road reserve and will require the Road to be realigned. A
northern realignment of approximately 200m (Figure 6.9-1) would ensure that traffic is located a
safe distance from the pit. A restricted work area (RWA No 4) identified on the new Aboriginal
Areas Protection Authority (AAPA) Certificate is identified in this area and will be avoided.
Expansion and operation of Sandy Flat pit will involve blasting. To ensure safety of the public,
periodic short term (less than 30 minutes) closure of the Wollogorang Road may be necessary. If
such blasting at Sandy Flat pit is required the period of activity would be for one or two dry
seasons only. Periods of the day with the lowest levels of traffic will be targeted so as to reduce
the impacts on road users to as low as reasonably possible.
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Figure 6.9-1: Proposed potential deviation of The Savannah Way (approvals for this activity
will be sought if and when required)

6.9.3 Management

Minimising Environmental Impacts of Roads
The location and design of Redbank’s infrastructure are based on a compromise between

minimising environmental impact, minimising potential for wear and tear and maximising safety
and rehabilitation potential.

The expansion of Redbank Mine will increase the volume and size of traffic in the region as well
the potential impact of associated issues such as: dust and noise as well as soil erosion associated
with the use of existing roads and the addition of new roads and creek crossings. The objectives of
managing traffic and road infrastructure associated with the expansion of Redbank are to maximise
safety and efficiency and while minimising the impact on road network users, nearby residents,
clearing and the potential for soil erosion.

The primary objectives for minimising the environmental impact of constructed roads include
ensuring:

e road alignment minimises the distance of travel, the amount of clearing necessary and the
potential for erosion and sediment issues;

e road placement avoids significant vegetation and habitat for fauna; and

e road camber and drainage minimises disturbance to natural flow and effectively manage
run off and sediment flowing into natural drainage systems.

Retaining or improving the quality of surrounding waterways will be a primary consideration in the
design of road infrastructure by Redbank. Where roads intersect with waterways, the design of
drainage infrastructure will be dependent on:

o stability of the water course;

o retention of the natural character of the waterway; and
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e protection of existing infrastructure from flood damage.
Road alignment will ensure a 90° angle intersection with creek lines and incorporate open
floodways using minimal disturbance techniques, which will retain as much of the native
vegetation and natural stabilising properties as possible. Potential environmental impacts of roads
will be monitored through the development of an Erosion and Sediment Management Plan and
monitoring to meet water quality and erosion objectives.

Maintenance of Roads on Site

The nature of the geology and terrain for Redbank means that the proposed mine roads will be
formed on rocky substrates and sometimes consist of exposed bedrock. At this stage all road
surfaces will be unsealed and formed from the subgrade (without fill) where possible or with the
addition of gravel material extracted from within the mining lease. To permit the removal of water
as rapidly as possible, but minimise the impact on cross flow of surface drainage, all roads will be
formed with cross fall with a slope of 4-6% from the road centre. While there will be several creek
crossings; and localised flooding is expected in the wet season; appropriate design and minimal use
of roads through the wet periods, suggests that regular grading should be sufficient to maintain the
road surface and camber.

Use of heavy vehicles will be kept to minimum during the wet season and this will be highlighted
in Redbank’s traffic management plan. The condition of road surfaces, tracks and associated
drainage will be monitored at least three times a year, leading up to, during and coming out of the
wet season. Further road formation will be undertaken if the roads begin to show vulnerability to
wear and tear. While the road remains unsealed maintenance will include scarifying and reshaping
to restore road surfaces and gravel re-sheeting if the thickness of the road surface needs restoring.

Management of drainage and floodway’s will employ minimal disturbance techniques. Any
activity using graders will ensure all graded materials is utilised on site and there will be no
formation of windrows.

All formed roads will be watered twice daily to minimise dust issues and maximise the potential
for clear visibility. Either water that has been treated to a standard suitable for release or water
extracted from process or dewatering bores will be utilised for dust suppression.

Redbank Wollogorang Intersections Design

The mine roads will not be sealed, however this intersection will require detailed specific
management and will be constructed with a sub base, base course and running surface. Both the
access and haul road will intersect at a 90° angle, generally North-South with the Wollogorang
Road where the road is traversing East-West for a relatively straight section for 500m. The
locations of the intersections have been selected so as to maximise the line of sight along the
Wollogorang Road (Figure 6.9-1). There will be approximately 300m distance between the two
intersections so as to ensure passing motorists are clearly aware of there being 2 intersections.
Benching and clearing will be installed to achieve this.

Both intersections will be unmanaged (that is lacking in physical control measures such as lights
and barriers), however physical indications such as a bend on the haul road before approach to the
Wollogorang Road and large median berms at the intersection will ensure haul truck drivers are
aware of the approaching intersection and do not have a lengthy direct line of vision through the
intersection. Speed limits for mine vehicles will be enforced together with a tight traffic protocol
to ensure mine traffic slows significantly before coming to a complete stop before crossing the
Wollogorang Road. Figure 6.9-1 presents a conceptual plan of the two intersections.

Approximately 50-100m line of sight has been allowed for on the North and South side of Redbank
haul road and at least 200m line of sight both East and West of the traffic management zone on the
Wollogorang Road.
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All vehicles crossing the Wollogorang Road will come to a complete stop and the driver will only

move across the intersection when it is safe to do so in line with normal road rules. It will be a
dismissible offence if drivers do not comply.

A detailed configuration for the intersection design and its construction together with a traffic
management plan has being submitted to the NT Road Networks Division with the Department of
Planning and Infrastructure for approval. Approvals of these plans are subject to this
Environmental Impact Assessment.

Vehicle Registration

Haul trucks may require a special licence to cross public roads. The Motor Vehicle Registry branch
of the Department of Planning and Infrastructure has advised that registration requirements will be
dependent on approvals for the intersections for the Wollogorang Road.

Traffic Management Plan

The safety of the Redbank Wollogorang intersection and all roads and traffic within the mine site
will be managed through a Traffic Management Plan (Appendix F). As a first priority light
passenger vehicles and heavy haul vehicles will be separated as much as possible on site. The
traffic speeds for the main access and haul roads will be 60km/hr. Within the camp site speed
limits will be 20km hour. Haul trucks and oversized vehicles, due to their limited line of sight and
manoeuvrability, will always have the right of way on the mine site.
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Signage on Public Roads

The Wollogorang Road has right of way for all intersections. To ensure the public is aware of large
mining traffic crossing an intersection a standard intersection sign and a trucks crossing sign (a
nonconforming sign) (Figure 6.9-2) will be placed East and West of the intersections. This signage
will be placed 200m either side of each intersection. Signage to the West of the Hanrahan’s creek
crossing and adjacent to the Redbank Airstrip to the East provide as natural points in the road
where the traffic will logically slow.

All signage to be placed on the Northern Territory Government road Reserves will be standard
conforming signage aside for a sign warning of truck crossing.

TRUCKS
CROSSING

Figure 6.9-2: Example signage approaching the Wollogorang intersections

Signage will also be placed on the access road to advice of appropriate access and use of the road
to access historical precinct for Masterton’s cave. Signage forbidding public access and indicating
a single direction only on the Wollogorang Road will also be placed at the entrances of the Haul
road.

Approvals will be sought from the NT Road Network Division of the Department of Infrastructure,
Planning and Environment to place signage in the road reserve.

Management of Residual Traffic Impacts on Transit Routes

Increased size and frequency of vehicle associated with the Redbank Development will increase
the residual impacts of dust, noise and safety issues for 2 localised hotspots along the public Roads
of Wollogorang and the Carpentaria Highway (Figure 6.5-2 and Chapter 6.5). These 2 hotspots
are where residential areas are located within 500m to 1km of main transport routes.

The impact for these sites will be managed through reduced speed limits to be included in the
Traffic Management Plan for Redbank. For one particular locality, paving a short section of the
road entering Borroloola from the East, near the McArthur River crossing (Figure 6.5-3) may be
an option to cut down dust issues for the Garawa town camps 1 and 2.
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Mining Impacts and Prospective Modifications to a Gazetted Public Road

Should blasting be required to expand Sandy pit, and a realignment of Wollogorang Road may be
recommended to maintain safety standards. A road realignment need to avoid impacting on
registered sacred site situated in Hanrahan’s Creek. If such realignment is required Redbank will
lodge a detailed proposal to the NT Road Network division of the Department of Planning and
Infrastructure and Aboriginal Areas Protection Authority and the Aboriginal Areas Protection
Authority. Any deviation or realignment of the Wollogorang Road will be subject to obtaining the
relevant approvals.

Any blasting activity will be subservient to public use of the Wollogorang Road. Redbank will
accept full responsibility of discerning the timing and implementing temporary road closure,
seeking appropriate approvals and warnings as well as proposing and implementing a tight safety
protocol during such events so as to minimise disturbance to Wollogorang Road traffic.

Decommissioning of Roads

The Redbank access road is expected to be retained after the life of the mine to ensure public
access to the historical precinct for Masterton’s cave. Other constructed roads will be retained to
cultural sites upon request (e.g the road to ceremonial site). Unless otherwise agreed all formed
roads (aside from the access road) will be rehabilitated and this process will be covered in section
6.5 Decommissioning and Rehabilitation. Ensuring the mine roads remain unsealed maximises the
opportunity for rehabilitation.
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6.10 Air Quality, Noise and Greenhouse Gas Emissions
6.10.1  Baseline

Redbank mine is situated in the Gulf region of North Eastern N.T. The region is classified as “very
remote’ (Australian Bureau of Statistics classification) as geographic distances impose restrictions
on the accessibility to the widest range of goods, services and opportunities for social interaction.

The mine has the potential to generate localised noise and dust pollution resulting from mining and
processing activities, and the transport of goods to and from the project area.

Wollogorang Station is situated approximately 22 km East of the project area, and is the nearest
inhabited area to Redbank mine. It is therefore the most likely receptor of potential air and noise
pollution. However, because of the distance between Wollogorang Station and the project area, and
the fact that Wollogorang Station is located upwind of prevalent regional wind conditions it is
unlikely that mining operations will impact on the air quality or noise levels at Wollogorang
Station.

Traffic along the Savannah Way may be impacted by dust generated from mining operations, as
the road is to the North of the Sandy Flat mine and processing site. Winds from the South East are
prevalent during the dry season.

An increased level of heavy vehicle traffic on the Carpentaria Highway adjacent to the township of
Borroloola is likely to result from the transport of copper product to Darwin and the delivery of
supplies to site. The Carpentaria Highway passes approximately 1 km South of Borroloola
reducing the potential noise impact on the township. The road is also sealed at this point
minimising the potential creation of dust in the Borroloola area. Borroloola is the end of the
Carpentaria Highway where the road takes on the name of the national tourist route, the Savannah
Way and is locally known as the Wollogorang Road. The road becomes unsealed at the crossing of
the McArthur River near Borroloola. Satellite communities immediately to the East of Borroloola
are closer to the road and may be impacted by increased road traffic. Other communities including
Robinson River are accessed from the unsealed section of the Wollogorang Road between
Borroloola and Redbank. These communities are located many kilometres away from the road and
will not be significantly affected by the movement of vehicles along the highway.

Mining Description

The proposed mining operations within ERL94 involve the development of three new open cut pits
and the re-development of an existing pit. Drill holes will be filled with explosives and blasted to
produce either waste rock or ore. Waste rock will be loaded via excavators and front end loaders
into haul trucks for transport of the waste to the nearby waste rock dump (WRD), and ore to the
Run of Mine Pad (RoM Pad) at the Sandy Flat processing plant, where it will be stockpiled for
processing.

Process Description

Front end loaders will be utilised to transport the ore from the RoM Pad to the crusher. The ore will
then be crushed and ground to a size suitable for processing. The ore will then enter the process
circuit which is powered by the generators at the Sandy Flat site. The consumable products
utilised in the process will require transporting to site and the copper products will then be stored
and loaded onto trucks for shipping off site.

6.10.2  Potential Sources

Mining will be performed via the drill and blast open cut methods. Blasting to develop the pit will
most likely be the main sources of noise and air pollution.
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Potential sources of dust will include:

o Trucks and vehicles;

. Mine drilling and blasting;

o Crushing and grinding;

o Handling and processing of ore; and
o Wind erosion.

Potential sources of noise will include:

. Drilling during exploration activity;

) Construction of upgrades to the camp, mine site and process plant, and the airstrip;
o Mine Drilling and Blasting;

o Trucks and other machinery for moving ore and waste;

o Crushing and grinding;

) Handling and processing of ore;

o Generator noise from the camp, mine site and process plant;

o Aircraft during shift changes for fly in/fly out personnel.

The expected noise levels of equipment and processing can be found in Table 6.10-1.

Table 6.10-1: Expected noise levels during onsite mining works

Activity Noise Level (dB)
Breathing 11
Whisper 30
Normal Conversation 60
Chain saw 110
60t hydraulic excavator 116
50t off highway dump truck 113
Water Truck 108
Bulldozer 110
Drill 114
Grader 110
Jaw crusher 110
Mill 123
Blasting 120
Aircraft takeoff 74

There are a number of small communities surrounding the project area that may be indirectly
affected by the presence of the mine. These communities may be impacted by the haulage of
copper products from the mine site and the transport of supplies to the site along the Savannah
Way. The Carpentaria Highway passes Borroloola approximately 1.1 km south of the township.
The road is sealed at this point reducing both noise and dust creation, however increased traffic
may produce manageable impacts on the community.

On the East side of the McArthur River from Borroloola is the satellite community of Garawa,
which is only 90 m north of the Savannah Way. The Savannah Way is unsealed on this side of the
McArthur River which increases the potential for impacts of dust and noise created by trucks
passing through this area.
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Wundingalla community on the Wollogorang Road near the Robinson River Turn off lies 1.2 km
north of the Savannah Way. Because of the distance between this community and the Savannah
Way, it is unlikely that dust or noise generated by trucks will have any impact on this community.

Vegetation and rocky escarpments that occur between the Savannah Way and this community also
provide an effective buffer to noise and dust generated by passing haul trucks.

Measures will be taken to minimise impacts on nearby communities by trucks associated with
Redbank mine. Speed restrictions and driving programs will be established where necessary to
minimise hazards and other issues caused by increased traffic. This is covered in more detail in
Chapter 6.9 and the Appendix F.

Two major activities that generate dust and sedimentation around mine sites are mining activities
and the transport of ore and waste. These activities are described in more detail below.

Mining
Airborne dust after blasting

Blasting and the movement of topsoils and waste rock can generate airborne dust, creating health
and safety risks as well as potential environmental issues. This dust can reduce visibility for
vehicles moving around site and also health issues associated with dust inhalation. The settling of
airborne dust onto the surrounding landscape can potentially cause impacts on surface water
quality, and can coat the leaves of plants, reducing their capacity for photosynthesis.

Cleared areas and disturbed lands during construction phases and mining activities

Cleared areas around mine and process sites are susceptible to dust production due to loss of
binding structures such as vegetation (Oke et al. 2007). Wind and water influences can result in the
movement of soils and dust around the site. Regional climatic conditions of the project area may
also facilitate these soil movements (climatic conditions are covered in more depth in Appendix
B). For example, heavy rain events early in the wet season can form surface water flows that have
the potential to shift soil around the site and result in the deposition and accumulation of fine
grained matter that may be more susceptible to wind erosion.

Stockpiles and waste rock dumps.

Topsoil and ore stockpiles, and waste rock dumps will be heaped in above-ground mounds. Loose
soils placed on these mounds are particularly susceptible to wind erosion which may result in the
loss of these soils to the surrounding environment. Wind speeds up to 128 km/h have been
recorded in the region area during 2008/09 (BOM website), and the regional potential for cyclonic
winds also increases risk of wind erosion from stockpiles and waste rock dumps. Cyclones are
however associated with rainfall events which reduce the capacity for wind to entrain fine
particulates.

Transport

Trucks and light vehicles driving on unsealed roads.

The movement of vehicles around the mine site and along unsealed haul roads is likely to generate
significant levels of dust. As described above, airborne dust can have negative impacts on health,
safety, water quality and plant physiology.

Trucks and light vehicles passing through creeks and rivers.

Vehicle movements both on and off site may require vehicles to traverse or pass by waterways.
This can disturb benthic in stream sediments, and lead to the erosion of bank sediment into the
waterway. Road upgrades and construction of culverts, particularly in areas where traffic activity is
expected to be high, will assist in minimising the effects of erosion on water quality.
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Immediately West of the project area, the Savannah Way lies adjacent to and then crosses
Hanrahan’s Creek, Echo Creek and a number of unnamed tributaries of Echo Creek, all ephemeral
waterways. To the East of the project area the Savannah Way crosses Seven-Mile Creek and
Settlement Creek and increased traffic through these crossings may result in increased
sedimentation of these creek systems. These creek crossings are in the vicinity of Redbank mine.
Similar crossings are common throughout the region.

Redbank personnel will be accommodated in a mine camp facility approximately 1 km from the
Sandy Flat process plant, in the North-west corner of the project area. An unsealed haul road
alignment is also proposed for transport of ore form the new pits to the Sandy Flat area. This road
may pass with 500 m of the camp. The Western Australian Government acknowledges the
potential effects of excessive noise on individuals such as loss of sleep, interference to activities
and emotional stress (Environmental Protection Regulations, 1997). Considerations will therefore
be given to the health and safety implications of on-site noise and dust generation during the
construction and mining phases of the project.

6.10.3  Management

Dust suppression

Due to the remote location of the site, the potential impacts of dust generation from proposed
mining activities will be limited to specific key areas. A targeted approach to dust suppression will
therefore be applied to focus on these areas where dust generation has the potential to impact on
the environment, or the health and safety of personnel and other stakeholders. .

Areas that may require dust suppression or additional dust management are:

o The Savannah Way where it passes the mine site, particularly the intersection with the haul
road connecting the new proposed pits to the Sandy Flat processing area;

) Haul and pit roads where dust is excessive or creating a safety hazard;
) Around the crushing and grinding circuit and general processing area;

o Near the camp, airstrip or other places where dust might create a nuisance or safety hazard;
and

o In any area where excessive dust is potentially causing environmental impacts, especially to
waterways.

Dust suppression will be delivered via water trucks that will also provide emergency fire fighting
capacity. The continued maintenance of heavily utilised roads will also reduce the amount of dust
created by vehicle movement. In areas where high levels of dust are identified, dust suppression
devices such as water cannons and fans may be utilised on a more permanent basis, allowing water
trucks to be utilised in a more effective and mobile manner.

Noise mitigation

Noise mitigation activities will focus on the occupational health and safety of employees. Redbank
Camp is the only receptor within 20 km of the mine site apart from employees on site. Industry
best practice techniques and adherence to the relevant Australian Standards will be used when
performing activities likely to create excessive noise (e.g. blasting).

Transport of ore and supplies to and from the mine site will be on public roads utilising registered
vehicles that must comply with standard registration requirements, including meeting noise
standards. As described in the baseline section above, all but one of the potential receptors are
significant distances from transport routes to prevent nuisance noise. A reduced speed limit for the
area of potential impact will be investigated with relevant stakeholders.
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Wollogorang residents may potentially experience air quality or noise impacts from the transport
of goods to and from the mine site. This is an issue that Wollogorang already manage as the
Savannah Way passes in close proximity to the Homestead. It is expected that the majority of
excess traffic associated with the mine will travel west from the mine site and therefore not impact
Wollogorang. If transport activities passing this or any other community are identified as an issue,
then management plans to minimise this impact will be developed.

Dust Impacts on the Environment

Increased dust generation results in potential adverse effects on vegetation. Studies of urban road
dust has been linked to decreased photosynthesis, lower diffusive resistance and increased leaf
temperature, all having negative effects on tree health. Stunted growth, reduced pollen and reduced
fruit production are some of the characteristics exhibited by trees affected by dust (Farmer, 1991).

It has been shown that activity such as road construction (particularly in areas in close proximity to
streams) can increase the number of sediment sources entering streams, thus potentially altering the
chemical and physical structure of such systems (Christie and Fletcher, 1999). Sediment sources,
especially resulting from dust, were also found to have greater proportions of fine sediment
compared to stream sediments, however no difference was found between affected and unaffected
streams when comparing in stream grain size. Sediments can be moved down stream for distances
of hundreds of meters to kilometres (Powell et al. 2007) resulting in potential water quality impacts
over large distances. Engineering controls will constitute the primary approach to the prevention
of sediment inputs to waterways.

6.10.4  Greenhouse Gas Emissions

Due to the nature of the mining process, greenhouse gases will be emitted over the duration of the
Redbank project. The emissions will vary according to the stage of the operation. During
construction, the main emission source will be the burning of diesel fuel by the mobile equipment
required to carry out construction work. Additional emission sources include diesel generators at
camp and mine sites and use of jet fuel for transport of personnel to and from site.

During operations, primary emission sources will include;
) Mining and transport of ore to the processing plant;
) Ore processing activities at the processing plant;

o Camp operations; and

o Transport of goods to and from the project area.
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Table 6.10-2 provides a breakdown of expected fuel use and greenhouse gas production during the
mining phase of the project.
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Table 6.10-2: Fuel consumption and greenhouse gas emissions from the various components
of operation at Redbank.

Fuel Usage GHG
Process g Fuel Type | Emissions Comments

(L/pa)

(kg/annum)

Oxide refining 2,666,666 Diesel 7,109,840 Years 1-4
Sulphide refining 5,333,333 Diesel 14,219,683 Years 3-6
Mine operations and 2,000,000 | Diesel 5,332,382 Years 1-4
equipment
Camp Generator 17,500 Diesel 46,658

150,000 . 400,000 Years 1-2
Truck Transport 300,000 Diesel 800,000 Years 3 plus
Aviation Transport 46,800 AVGAS 102,960 Years 1-4
Total 10,515,000 28,012,000

Greenhouse sinks

The clearing of vegetation for Project related facilities will result in the removal of approximately
108 ha of existing woodland and forest. This incorporates open cut pits, waste rock dumps, a new
Tailings Storage Facility (TSF), upgrade of the existing Haul Road, and instalment of a new access
road between the camp and processing plant. Land clearing contributes to Greenhouse Emissions
via the use of machinery to remove the vegetation but importantly it is recognised that removal of
trees will contribute to a loss of Greenhouse Sink. The majority of woodland and forest cleared by
the Project will be rehabilitated once mining has been completed and returned to a condition as
close to the original landform and vegetation as is practicable. It is expected that the net release of
carbon (CO,) during the clearing phase of the project will equal that of carbon (CO,) uptake during
rehabilitation. The clearing of current ‘Greenhouse Sinks’ from the project area will therefore have
no long-term effect on the sites carbon storage capacity.

Management

Appropriate vehicles will be used in order to minimise the quantity of greenhouse gases being
produced by vehicular movement around the mine. Greenhouse gas emissions will be minimised
by utilising all available space and or weight capacity on trucks driving to, from and around the
mine site as is practicable, thus minimising the overall number of vehicles required. Similarly,
rosters will be planned so as to maximise the use of each fly in/fly out (FIFO) plane taking
personnel to and from the site.

Cleared land will be rehabilitated after the mining operations have been completed. Rehabilitation
will involve the re establishment of cleared areas to return the sites back to as close to their original
vegetation as is practicable. Over time this should return carbon sinks to close to their original size
negating the initial effects of cleared land.

The total area of vegetation to be cleared during the proposed activities is approximately 108 ha.
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6.11 Biting Insects
6.11.1  Baseline

A baseline study of the mosquito species present within ERL94 was undertaken by the Northern
Territory Department of Health and Families Medical Entomology Centre for Disease Control in
October 2009. Potential mosquito species were determined by analysing data collected at similar
sites within the region. The examination of aerial photography was undertaken to identify
potential breeding areas and predict the likely abundance of each species within ERL94. The full
Redbank Mine Mosquito Assessment report is provided in Appendix J (Redbank Mine Mosquito
Assessment).

The assessment lists five important mosquito species that serve as vectors for various arboviruses
that are known to infect the human population. These species were predicted to inhabit ERL94 and
peak at varying times of the year and have different breeding habitat requirements, limiting or
restricting the feasibility of control measures available. The likely species, their breeding
requirements, disease significance and methods of control are shown below:

Aedes normanensis (Floodwater Aedes mosquito)

Breeding: This species breeds in the wet season with peak number likely to arise from January to
March. Drought tolerant eggs are laid on drying mud within areas of flat sub-coastal drainage
floors of creek lines (Whelan 1997) and hatch after seasonal inundation. Given the absence of
extensive areas required for breeding within ERL94 it is unlikely that A.normanensis will
experience a high level of abundance in the area.

Disease significance: Potential vector of Ross River Virus (RRV), Barmah Forest Virus (BFV)
(Whelan & Weir 1993) and Murray Valley Encephalitis Virus (MVEV) (Whelan 1997).

Control: Application of bifenthrin barrier insecticide.

Culex annulirostris (Common Banded Mosquito)

Breeding: This species breed in either fresh or brackish water swamps with emergent vegetation
as well as sewage ponds and semi-polluted stormwater drains (Whelan 1997). Peak numbers are
likely to arise in the early wet season after seasonal flooding (November to February) and in the
early dry season (April and May) when the ponding of water bodies creates ideal breeding habitats.
Given the presence of only minimal breeding sites within ERL94 it is unlikely that C. annulirostris
will experience a high level of abundance in the area.

Disease significance: Potential vector of (MVEV) Kunjin Virus (KUNV), RRV and BFV
(Merianos et al. 1992, Whelan et al. 1993)

Control: Appropriate design and maintenance of onsite mining infrastructure.

Anopheles annulipes s.l. (Common Australian Anopheles Mosquito)

Breeding: This species breeds in freshwater streams, vegetated swamps and occasionally in water
holding receptacles (Whelan 1997). Peak numbers are likely to arise in the early dry season
(March to May) when receding waters leave isolated pulls ideal for breeding. The late dry season
could see these conditions repeated within creek lines triggering a second population increase
between August and September (Montgomery 1995). This species is predicted to reach only minor
to low pest levels during the peak season.

Disease significance: Potential vector of Malaria (Russell & Kay 2004).

Control: Appropriate design and maintenance of onsite mining infrastructure.
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Breeding: This species breeds in muddy freshwater ground pools and swamp margins
(Montgomery 1995) and is likely to peak from March to May causing minor to low pest problems.

Anopheles amictus

Disease significance: Potential vector of Malaria
Control: Appropriate design and maintenance of onsite mining infrastructure.

Aedes notoscriptus

Breeding: This species breeds in natural water receptacles as well as artificial receptacles. This
species does not usually reach serious pest levels unless provided with high numbers of artificial
breeding receptacles.

Disease significance: Potential vector of RRV and BFV
Control: Appropriate design and maintenance of onsite mining infrastructure.
6.11.2  Potential Impacts

The five mosquito species highlighted in Appendix J (Redbank Mine Mosquito Assessment) are
known to transmit arboviruses within the human population. The disease significance of each
species has been listed in section 1.1.1 Baseline.

Mine site infrastructure has the potential to create new mosquito breeding sites or increase the
productivity of existing sites. All five highlighted species have the potential to take advantage of
artificially created mosquito breeding sites. Mine infrastructure that has the potential to create
mosquito breeding sites include the construction of roads, water storage dams, sediment traps, pit
dewatering, waste water disposal, mine waste dumps, site clearing burrow pits and storage of
artificial receptacles.

All equipment sourced from North Queensland that is capable of holding even small amount of
water can potentially harbour the eggs of the dengue mosquito Aedes aegypti. Mitigation measure
should be put in place to prevent the introduction of this species.

6.11.3  Management and Monitoring

Management actions will be incorporated into the development and management of the mine site to
prevent mosquito breeding opportunity, reduce the potential for contact between personal and
mosquitoes and monitoring and response to severe outbreaks or incidence of disease. These
actions are:

1. Prevent the potential of exacerbating mosquito populations through receptacle and
water storage.

Infrastructure will be designed to minimise potential mosquito breeding sites.

o Periodic clearing of vegetation and silt from around sediment dams and water
impoundments.

o Maintenance of septic system to prevent mosquito breeding opportunity
. Periodic removal of artificial breeding sites.
o Cleaning of all equipment sourced from North Queensland with 10% chlorine.

2. Reduce the potential for contact between personnel and mosquitoes.
o Screening of all residential, eating /recreational areas

) Installation thick curtains inside buildings and yellow lights outside buildings to
minimise mosquito attraction to light sources.

) Incorporate awareness of risk and preventions into the induction to increase personal
awareness and responsibility to avoid contact with mosquitoes.
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) Reinforce awareness during breeding season through periodic reminders of risk and
personal action.
3. Monitor for mosquito outbreaks and respond to severe outbreaks or incidence of
disease.
o Inspection of artificial breeding sites during peak times

o Application of a suitable barrier insecticide such as bifenthrin should mosquito
problems arise

o Isolation of personnel suspected of having the malaria virus to prevent contact with
mosquitoes

) Ensure incidences of notifiable disease are reported to the National Notifiable Disease
Surveillance System.
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7 ENVIRONMENTAL MANAGEMENT

7.1.1 Current Environmental Management

Redbank’s presence at this existing mine site will ensure that environmental legacies associated
with previous mining activities are addressed.

In recent years, higher than average rainfall has seen the influx of copper laden acidic water from
the pit enter Harahan’s creek. This has occurred as either or both of surface flows as pit levels
exceed storage capacity and groundwater flows through the shallow aquifer. This has had
subsequent negative effects on the creek and further downstream. Over the past 12 months,
Redbank has completed the processing of stockpiled ore at the Sandy Flat Pit site, reducing the
amount of potentially contaminating material located on site. A water quality monitoring program
has already been implemented to assist in the process of cleaning and upgrading the mine site to a
more environmentally sound state and reducing off site impacts. Redbank have since employed an
experienced metallurgist as a board member with the view of utilising his expertise in treating the
pit water so that it may of an acceptable quality to release into the environment.

This EIS and the draft Environmental Management Plan (EMP) aim to address the issues of
concern (beyond the positive impacts associated with addressing the environmental legacy)
highlighted by the N.T. Minister for Natural Resources, Environment and Heritage with respect to
the proposed expansion works:

o The increased risks associated with mining and processing sulfidic ores;

o Management of acid and metalliferous drainage into the environment;

o Increased risks and management issues for site water management;

. Management of larger quantities of problematic waste rock and spent heap leach material;
. Management of process tailings; and

o Challenges involved with ensuring long-term stability of the site after decommissioning.

7.1.2 Environmental Management System

Redbank Copper Ltd. has contracted EcOz Environmental Services (EcOz) to guide best practice
environmental management of the existing legacy issues and proposed expansions, and to assist
with implementation of management actions and monitoring. EcOz has an established
Environmental Management System (EMS) of a standard commensurate with the risk of
environmental harm and consistent with:

) AS/NZS ISO 14000 — Environmental Management System, Guidelines on Principles; and

. AS/NZS 1SO 14001 - Environmental Management System, Specifications with guidance for
Use.

An essential part of Redbank’'s commitment to the EMS is the verification of compliance with
environmental performance obligations, which will be demonstrated throughout the Project by
monitoring; auditing and inspection, conducted internally by Redbank and EcOz, and externally
via relevant authorities (refer to Draft EMP in Appendix I).

Redbank has a number of Environmental management systems in place to maintain environmental
standards at the Redbank site. These include,

o An Environmental Policy (refer to Appendix D);

o An Occupational Health and Safety policy (refer to Appendix D);
) A Mining Management Plan; and

. Water Management Plan (refer to Appendix B);

Redbank is also committed to (refer to draft EMP in Appendix I):
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. Weeds management;
. Fire Management;

o Erosion management; and
o Biological monitoring and management.

A water management plan (WMP) has been prepared as a pre-requisite to the Mining Management
Plan (MMP). It outlines the water issues associated with the Redbank site and details of future
plans, especially those regarding the management of water during the coming dry and wet seasons.

Weeds management is important at Redbank due to relatively low weed presence at the site to date.
Weed management plans will be developed and actioned during 2010 and are discussed further in
the draft EMP in Appendix I.

A fire management plan will be developed and kept in the site office for the use of staff if so
required. Existing fire breaks will be maintained and new fire breaks and burn regimes may be
implemented following planned consultation and liaison with Wollogorang Station and Bushfires
N.T. (refer to draft EMP in Appendix I).

Erosion management will be carried out and implemented as the need arises through mining,
construction and upgrades. Developments such as the waste rock dumps will require the design and
implementation of specific erosion and sedimentation prevention strategies and techniques.

Biological monitoring is taking place, with a focus on gathering baseline and ongoing data on
groundwater and surface water quality. The monitoring program will be expanded over time to
ensure that an adequate baseline of information exists and that future developments are not
detrimentally impacting the regional environment (refer to draft EMP in Appendix | and to
Appendix B).

7.1.3 Introduction to the Redbank Draft EMP

A draft EMP has been developed for Redbank’s proposed expansion works at the existing copper
mine on ERL94 within Wollogorang Station in the N.T. This EMP is continually referred to as a
Draft to allow for this progressive document to be updated as necessary with the aim of achieving
best practice environmental management.

In this case, the usual Operational Environmental Management Plan (OEMP) and Construction
Environmental Management Plan (CEMP) have been combined into one document (the Draft
EMP) due to the fact that Redbank plans progressive construction works concurrently with
operational works, potentially throughout the life of the mine.

The draft EMP has been prepared and designed to:
) Be in accordance with industry best practice;
. Summarise each commitment detailed in this Environmental Impact Statement:

o Be strategic, ensuring appropriate environmental protection and impact minimisation
techniques are implemented throughout and following construction and operational activities
at Redbank Copper Mine; and

o Describe the safeguards and controls to be employed to prevent, manage and monitor
identified and potential impacts of Redbank activities.

Redbank is committed to improving the environmental legacy left through previous copper mining
operations on the same site, and to ensuring that there are minimal further environmental impacts
resulting from expansion activities
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7.1.4 Current and Future Locations of the EMP

The draft EMP is in Appendix | of this document. It is anticipated that changes will be made to
the draft EMP to address comments that may be received through the public review phase for this
EIS. The draft EMP will be finalised at the conclusion of the assessment, taking into consideration
comments on the EIS, and incorporating the Assessment Report recommendations and
conclusions.

It is also anticipated that ongoing changes to the EMP will be necessary throughout the life of the
mine:

. To reflect newly available research or information;
. To keep up with best practice environmental management; and
o To respond to monitoring results with an adaptive management approach.

Thus, although the draft EMP may be finalised at the conclusion of the assessment, it will be
updated each year, and submitted to N.T. Government authorities as part of Redbank’s annual
MMP. The annually updated EMP will be provided in a form suitable for inclusion in the MMP,
as required under the Mining Management Act.
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8 PUBLIC INVOLVEMENT AND CONSULTATION

Redbank has taken a strategic approach to community consultation which is seen as an essential
element of the Project and of the EIS process.

The key objectives of community consultation for the Project and the EIS were to:

Engage in Two Way Information Sharing (two ways)
) Encourage information sharing, consultation and active participation;

) Confirm that key stakeholders (including representatives of stakeholder groups), have their
needs and their values have been identified;

o Enhance community awareness and understanding of the Project and associated processes by
providing information on the EIS process and the outcomes of studies undertaken to date;

o Provide clear information on the Project’s scope, goals, risks and potential benefits; and

o Facilitate two-way flow of information between the community, interested members of the
public and the study team.

Consult on the ventures intentions and stakeholder values and concerns

. Seek community input and feedback in terms of prioritising key issues and concerns and the
suggested means and time frames to mitigate these concerns; and

o Confirm that all issues of concern to the community have been adequately identified and
considered during the EIS process.

Active Participation

) Identify where the venture and stakeholders may work collaboratively in developing the
ventures initiatives in an atmosphere of cooperation, support and encouragement; and

. Jointly identify means of maintaining on-going open channels of communication.

8.1 Stakeholders

The stakeholders, or ‘community’, for the Project include native title claimants, the surrounding
Pastoral lease holder, government agencies and authorities, special interest groups, property and
business owners and members of the general community (both in the study area and the broader
region) and elected representatives for the region.

Different methods and approaches to consultation have been undertaken, depending on the needs
of different stakeholders. It has also been important to identify the most appropriate contact
persons within each identified group to be involved both centrally and regionally.

The Northern Territory Government, in particular DRDPIFR and NRETAS and the Australian
Government Department of the Environment, Water, Heritage and the Arts in accordance with a
range of legislative are all key stakeholders for the Redbank Project.

Regular consultations with the Northern Territory Government agencies DRDPIFR and NRETAS,
especially in regard to the current site water management issues took place during the development
of the project scope and EIS. In addition representatives of DRDPIFR and NRETAS (EHA) were
invited to and attended site during the period the EIS guidelines were being developed so as to
further facilitate a better understanding by all parties of this remote and historic site.

Listings of all bodies consulted are included at the end of this chapter.
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8.2 Processes Undertaken

A variety of consultation practices has been and will continue to be implemented as appropriate
during Project development and these include:

o One-on-one meetings with major government departments, Members of Parliament and key
representative bodies.

) Individual consultations and negotiations with the surrounding land owner;

. Site visit and meetings with DRDPIFR and Department of Natural Resources, Environment
and the Arts (NRETAS), (Division Environment, Heritage and the Arts (EHA) staff;

o Meetings and telephone consultations with other relevant Government Departments, Local
Government Bodies and Community Organisations.

o Letters of information to surrounding landowners and regional Council; and

o Group consultations with the Northern Land Council (NLC) and identified Traditional
Owners and Native Title Claimants.

8.3 Indigenous Consultations

The Redbank Proposal and existing project is on land over which Indigenous people have claimed
Native Title rights. This claim has not yet been determined however Redbank expect it to be
granted and have treated the Native Title claimants as title holders.

Consultation with the NLC and native title claimants took place via letters of information and an
introductory formal meeting held on site at Redbank on the 8" and 9" October 2009.

The NLC is the statutory body responsible for represents Indigenous interests for the Project and is
currently involved in negotiations with Redbank for appropriate compensation and a range of other
Project participation outcomes. These ongoing negotiations will be the principle mechanism for
determining assistance and support to Indigenous people though employment and training
opportunities through a long term Comprehensive Agreement.

More specifically, Redbank will work with the NLC to ensure:

o A focused approach to compensation and benefits which actively seeks to maximise long
term benefits to Traditional Owners (including consideration of employment initiatives and
training opportunities) from Redbank in return for potential native title holders to consent
the mine to access traditional lands;

o Inclusion of social and environmental considerations in early consultations with Indigenous
people;

o Provision of funding to NLC to enable on the ground consultations; and

. A thorough tour of site with senior Traditional Owners and NLC representatives to inspect

the proposed Project footprint. This has enabled a clear understanding of what was being
agreed to, and the likely impacts and mitigation strategies.
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8.4 Consultation Outcomes

Consultations with stakeholders to date indicated that the key issues for most stakeholders include:

o Remediation of environmental legacy issues, with emphasis on the water quality in
Hanrahan’s Creek and further downstream;

o Local employment opportunities and economic advantages;

) Access to site and some traditional owners who have a strong association with the area
taking up residence on site;

o Potential impact on species of conservation significance; and
o Improved environmental management of future activities.

The current Company called Redbank Copper has taken on a site with significant environmental
legacy issues. These issues have mostly resulted from the lack of proper clean up of the site after
the 1996 operations failed. The isolation of the site and the prospect of further mining in the future
may both have contributed to the failure to properly secure and prevent the ongoing contamination
from previous mining activities.

Redbank have expended significant resources to properly investigate the site, the prospective
mining potential the associated remediation requirements and prospect for future management
concerns. Redbank have been expending significant resources in the treatment of the contaminated
waters so as to prevent future off site contamination.

The demonstrated commitment to reducing the contaminated from past mining and the willingness
to engage with all stakeholders; especially the Indigenous stakeholders; have Redbank well placed
on its journey towards gaining a social licence to operate this mine.

8.4.1 List of people, departments and organisations consulted

Minister Kon Vatskalis:
Minister for Primary Industry, Fisheries and Resources

Mr Alister Trier:
Executive Director, Minerals and Energy
Department of Regional Development, Primary Industry Fisheries and Resources
(DRDPIFR)

DRDPIFR:
Minerals And Energy (participated in site visit)
Christine Fawcett, Eileen McGovern and Paul McHugh

Gulf Economic Development Committee:
Caryn Chalk

NRETAS:

Environment and Heritage Assessment (participated in site visit)
Wendy Hutchison
Annie Andrews

Heritage Branch
Michael Wells

Biodiversity Conservation
Alaric Fisher

DPI — NT Department of Planning and Infrastructure:
Roads Network
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Geoff Horni — Manager Network Operations
Charles Waife —Assistance Senior Project Officer
Junn DeGuzman - Information Systems Officer

Road Transport Division
Allan Fischer — Motor Vehicle Registry — Senior Transport Inspector
John Kirwin — Senior Policy Officer — Registration and Licensing Policy Unit
Steve Macro - Manager Registration Licensing Policy
Wayne Lo — Vehicle Standards Officer — Vehicle Standards and Compliance

NT Land Development Corporation:
Greg Neate
Emergency Services:
Gulf Region - District Medical Officer (based in NSW)
Dale Frier - Director of Retrieval Services - Royal Darwin Hospital
Keith Hutton — NT Emergency Services

DEWHA - Australian Government - Dept of the Environment, Water, Heritage and the
Arts:
Environmental Assessment Branch

Madeleine Fletcher

Sylvana Maas

David Rhind

Environmental Resources Information Network (ERIN)
Glenn Johnston — General Enquires regarding the ERIN web site

National Reserve System
Craig Richardson Information Manager - National Reserve System Section
Carolyn Armstrong — enquires regarding the Australian Land Disturbance Database

Wollogorang Station:
Mr Stuart Zlotokowski

Northern Land Council (Borroloola and Darwin Offices):
Anthony Chong
Keith Taylor
Fiona Keighran

Traditional Owners and Native Title Claimants:
Hazel Shadforth
Brian Shadforth
Eddie Shadforth
Wayne Potts
lan Potts
Brian Johnson
Donald Bob
Lesley Devery
Craig Seccin
Laurie Charlie
Ashley Connolly
Cameron Dixon

Mabunji Resource Centre and representative on the Gulf Development Committee:
Alison Doyle

Mungoorbada Aboriginal Corporation, Robinson River:
Bill South

Roper Gulf Shire:
Catherine Proctor —Director corporate and community services
Mark Hagger - infrastructure
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Queensland - North West Region/Cloncurry District Office Assets and Operations Division:

Belinda Walker — Principal Engineer (Road Corridor Management)

Dept of Environment and Resource Management (DERM) Map Service
Tom Holden — NSW EDO Environmental Defenders Office - Scientific Director

Letters of Information were distributed to:
) Pungalina Station (AWC);

. Borroloola Community Council;

o Doomadgee Community Council,

o Wollogorang Station; and

o NLC Borroloola and Darwin.
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9.11

AADT
AAPA
ABS
ADWG
AG
ASGC
ALARP
AMD
ANZECC
ARMCANZ
ASS
AUSRIVAS
AVGAS
AWC
ARD

ARI
BCM
BOM
CASA
CDhu
CEMP
COAG
DBE
DEWHA
DPI

DTM
DRDPIFR
EcOz
EHA

EIA

EIS

EL

EML
EMB
EMP
EMS
EPA
EPBC Act
ERL
ERISS
ESCP
EW

FEL
FIFO
HSIS
ICOMOS
ILS

IVS

R

9 GLOSSARY

Acronyms

Annual Average Daily Traffic

Aboriginal Areas Protection Authority

Australian Bureau of Statistics

Australian Drinking Water Guidelines

Autogenous

Australian Standard Geographical Classification

As Low As Reasonably Practicable

Acid Mine Drainage

Australian and New Zealand Environment and Conservation Council
Agriculture and Resource Management Council of Australia and New Zealand
Acid Sulphate Soils

Australian Rivers Assessment System

Aviation Gasoline

Australian Wildlife Conservatory

Acid Rock Drainage

Average Reoccurrence Interval

Bank Cubic Metres

Bureau of Meteorology

Civil Aviation Safety Authority (CASA)

Charles Darwin University

Construction Environmental Management Plan

Council of Australian Governments

Department of Business and Employment

Department of Environment Water, Heritage and the Arts

Department of Planning and Infrastructure

Digital Terrain Modelling

Department of Regional Development, Primary Industry, Fisheries and Resources
EcOz Environmental Services

Division of Environment, Heritage and the Arts (NRETAS)
Environmental Impact Assessment

Environmental Impact Statement

Exploration Lease

Extractive Mineral Licence

Environmental Monitoring Bore

Environmental Management Plan

Environmental Management System

Environment Protection Authority

Environment Protection and Biodiversity Conservation Act 1999
Exploration Retention Licence

Environmental Research Institute of the Supervising Scientist
Erosion and Sediment Control Plan

Electro Winning

Front End Loader

Fly In Fly Out

Hazardous Substance Information System

Australia International Council on Monuments and Sites
Intermediate Liquor Solution

International Visitor Survey

Redbank Copper — EIS, 2009

EcOz Environmental Services 309





JORC Joint Ore Resource Committee

MIBC Methyl Isobutyl Carbinol

ML Mineral Lease

MLN Mineral Lease Northern

MMP Mining Management Plan

NAF Not Acid Forming

NATA National Association of Testing Authorities
NEPM National Environmental Protection Measures
NLC Northern Land Council

NOI Notice of Intent

NOHSC National Occupational Health and Safety Commission
NRETAS Department of Natural resources, Environment and the Arts
N.S.W. New South Wales

N.T. Northern Territory

NTILIS Northern Territory Integrated Land Information System
NTL Northern Territory Library

NVS National Visitor Survey (NVS)

OEMP Operational Environmental Management Plan
PAF Potentially Acid Forming

PAX Potassium amyl xanthate

PLS Pregnant Liquor Solution

PWC Power and Water Corporation

QLD Queensland

RBA Rapid Biological Assessment

RTO Registered Training Organisations

RoM Run of Mine

S.A. South Australia

SAG Semi-autogenous grinding

SFP Sandy Flat Pit

SX Solvent Extraction

TMP Traffic Management Plan

TO Traditional Owner

TSF Tailings Storage Facility

VolP Voice over Internet Protocol

W.A. Western Australia

WDL Waste Discharge Licence

WMP Water Management Plan

WRD Waste Rock Dump

WQO Water Quality Objectives

N
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9.1.2

9.13

Ag
Al
Cu
Pb

9.14

CO;
P

Units of Measure

centimetres
Meters
millimetres
Kilometres
kilometres squared
Mega Annum or Millions of Years
Mega tonne

Mega litre

hectare

Litre

Second

tonnes

decibels
micrometer

meters cubed
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