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1 INTRODUCTION

1.1 Purpose and scope

The purpose of this document is to present a conceptual framework describing how land used for the
proposed Kalbar Resources Limited (Kalbar) Fingerboards Mineral Sands Project (the project) will be
rehabilitated so as to deliver a safe, stable, non-polluting site with no unacceptable liability to the state,
community or environment at project completion. This plan:

e describes the post-mining land uses envisaged following project completion;

e describes the rehabilitation and closure outcomes which Kalbar seeks to achieve;

e proposes a set of metrics by which attainment of rehabilitation outcomes would be assessed,;
e identifies the key risks that could affect delivery of closure objectives; and

e describes how Kalbar propose to avoid or mitigate rehabilitation and closure risks.

This mine Draft Rehabilitation Plan (RP) is part of the overarching Fingerboards environmental
management framework, which is described in more detailin the Fingerboards work plan. This plan does
not present detailed rehabilitation or closure procedures, however it provides an overview of the
elements of Kalbar’s environmental management system relevant to mine rehabilitationand closure and
references key procedures and other management system components that will implemented to support
rehabilitation activities.

The rehabilitation and closure activities described in this RP are not limited to activitiesin the post-closure
phase of the project. Successful rehabilitationand closure requires planning and action throughout the
life of the project and this whole-of-life approach is reflected in this plan.

The RP is a living document and requires regular review and updating to ensure it is effective, consistent
with operational practices (as documented in approved operational procedures), and aligned with
community expectations. This draft rehabilitation plan was preparedin conjunction with the
Fingerboards project Environment Effects Statement (EES) submission. No environmental or planning
approvals had been issued for the mining and related activities proposed in connection with the project.
A revised version of this plan will be prepared after the completion of the EES process, assuming that the
Minister’s assessment at the conclusion of the EES process determines that the project would have an
acceptable level of environmental effect. The next version of this plan will reflect advice contained in the
Minister’s assessment report.

Kalbar will submit an updated rehabilitation plan for government review at least every three years after
the commencement of operations. Any significant changes to the scale or character of the mining
operation would also require submission of a revised closure plan. Closure cost provisioning will be
reviewed internally on anannual basis.

The plan has been preparedin accordance with requirements of the Mineral Resources (Sustainable
Development)Act 1990 (MRSDA) and the associated the Mineral Resources (Sustainable Development)
(Mineral Industries) Regulations 2019. Because those legal instruments relate to activities on land
covered by mining tenure — but not to other land — this plan addresses rehabilitation only on those parts
of the project that are — or will be — on mining tenure. Some project elements (for example, some
ancillary linear infrastructure) will not be on mining tenure. Rehabilitation of project components on land
not under mining tenure will be described in other applicable project documentation, for example,
documents preparedas part of any planning scheme amendments.

The RP has been developed in accordance with guidelines issued by the Department of Jobs, Precinctsand
Regions (DJPR) on Rehabilitation plans and other environmental aspects of work plans. The RP also takes

1-1
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into account the DJPR’s Preparation of Work Plans and Work Plan Variations: Guideline for mining projects
(January 2019).

The target audience for this plan includes:
e Kalbar employees and contractors, who will be responsible for implementing the rehabilitation plan.

e Owners (including Traditional Owners) and occupiers of land within and near to the proposed project,
whose use and enjoyment of land may be affected by rehabilitationand closure decisions.

e The broader East Gippsland community.

e Regulatorybodies, including (but not limited to) the DEDJTR-ERR, the East Gippsland Catchment
Management Authority (EGCMA), the Environment Protection Authority (EPA), the Department of

Environment, Land, Water and Planning (DELWP) and the Department of the Environment and Energy
(DotEE).

This document focusses on the identification and management of risks related to mine rehabilitationand
closure. It has been draftedto provide management information in an accessible way. Readers
interested in more technical aspects of mine rehabilitation and closure should consult the technical
references listed in Section 15.

1.2 Rehabilitation goals and principles

1.2.1 Rehabilitationgoals

The EES scoping requirements set out the following draft evaluation objective for closure:

e To establish safe progressive rehabilitation and post-closure stable rehabilitated landforms
capable of supporting native ecosystems and/or productive agriculture that will enable long-term
sustainable use of the project area.

1.2.2 Rehabilitation principles

While focussing on the rehabilitation goal above, will adhere to the following principles:

e Consideration of mine closure and rehabilitation should be integralto all phases of mine planning,
development and operations.

e Decisions on post-closure land uses and completion criteria should be informed by stakeholder
views and based on verifiable, valid scientific information.

e Multiple and sequential land uses that support long term, sustainable (and self-sustaining)
beneficial uses of the land should be actively encouraged.

e Arisk-based approach will be used in the development of closure and rehabilitation strategies
and in defining rehabilitation priorities.

e Rehabilitation should be implemented progressively and tracked using valid, measureable criteria.

e Rehabilitation performance and provisioning will be reviewed / audited on a regular basis to
assess compliance with regulatory requirements and progress towardsthe outcomes agreed with
stakeholders. Results of periodic reviews / audits will be made publicly available.

Kalbar’sapproach to mine site rehabilitationand closure aims to manage land within the project areain a
way that maintains or improves current land capability so that after mining the land can be used for a
range of beneficial uses. A further aim of the rehabilitation approaches outlined in this plan is to ensure

1-2
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that conditions on the project do not adversely affect the environmental values or the use and enjoyment
of surrounding land or watercourses during or after the active life of the mine. Itis recognised thatthe
above goals need to endure over long timeframes post closure.

1.2.3 Related management plans and supporting documentation

This plan is one of a suite of management plans developed under the Fingerboards Environmental
Management Framework (EMF). Other management plans and sub-plans included in the EMF that have
direct relevance to mine closure and rehabilitation mattersinclude:

e Risk Management Plan.

e Environmental Management Plan.

e Community Engagement Plan.

e Radiation Management Plan.

e Radioactive Waste Management Plan.
e  Cultural Heritage Management Plan.
e WaterRisk Treatment Plan.

e Air Quality (Dust) Risk Treatment Plan.
e Biodiversity Risk Treatment Plan.

e Noise Risk Treatment Plan.

e Ground Control Management Plan

The various management plans are, in turn, supported by a range of management tools (checklists,
registers, work instructions). Management tools relevant to this rehabilitation plan include, but are not
limited to:

e Community complaints handling procedure and database.

e Materialsinventory (for tracking quantities and movement of topsoils and overburden.
e Land access and clearing procedure.

e Rehabilitation procedure: materials placement.

e Checklist for soil erosion observations.

e Weed identification guide.

e Revegetation procedure: native vegetation.

e Revegetationprocedure: pasture.

e Rehabilitation monitoring procedure (including vegetation health monitoring procedure).
e Surface water and groundwater monitoring procedures.

e Performance and compliance monitoring procedures and templates.

e Environmental incident reporting procedure and templates.

e Rehabilitation expenditure forms.

e Procedure for review of rehabilitation provisioning.

e Procedures for decommissioning of plant and infrastructure.

e Radiation monitoring plan.
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e Air quality monitoring and reporting plan.

This plan describes closure and rehabilitation objectives, identifies key risks and the strategies proposed
for managing these and proposes targetsfor assessing attainment of the closure and rehabilitation
outcomes. The plan does not include detailed procedures for various components of the mine
rehabilitation program. Information on how rehabilitation tasks will be performed, monitored and
reported is addressed in a series of operational procedures, including (but not limited to) the procedures
listed above. The operational procedures are currently under development and will be finalised prior to
construction. Revisions to the RP will be made to maintain consistency withthe EMF and associated
management plans.
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2 PROJECT OVERVIEW

This section provides a description of the project, including the location, existing land tenure and uses, and
related closure domains.

2.1 Location

The project is a greenfields project, meaning that no mining has previously occurred at the site. Itis located
near Glenaladale in the Shire of East Gippsland, approximately 25 km west of Bairnsdale, and 250 km east of
Melbourne, Victoria (Figure 2-1). Itis expectedthat the mining licence will be the same area as the project
area described in this report. The area is predominantly grazing and timber plantationland, dissected by
narrow deep gullies and intersected by state and local roads (Plate 2-1).

Plate 2-1: Aerial view of the project area from the Fingerboards intersection looking east towards the
Mitchell River.

2.2 Proposed Mining Operations

The Key Characteristics of the project are summarised in Table 2-1 and the proposed project layout is shown
in Figure 2-2.

The project proposes to mine mineral sands within the Glenaladale Deposit, a body of unconsolidated
sediments which contains significant amounts of heavy minerals such as zircon, rutile, ilmenite and rare-
earth bearing minerals (monazite and xenotime). Mineral rightsto the deposit were acquired by Kalbarin
2013. Kalbar has since conducted extensive drilling and resource estimation to delineate a high value
orebody containing 1.19 Bt of ore at 0.5% zircon, 1.4% titanium minerals and 0.05% rare earths. Kalbar plans
to mine from areas of enriched grades, occurring close to the surface, producing 8 Mt of heavy mineral
concentrate (HMC) from 170 Mt of ore for up to 20 years and cover an approximate area of 1,675 hectares
(ha). Thisincludes approximatelytwo years for construction and commissioning. Final decommissioning and
rehabilitation plus post-mining rehabilitation performance monitoring is expectedto take up to five years.

2-1
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Post closure performance monitoring will continue until such time as all completion criteria are met and final
lease relinquishment achieved.

Table 2-1: Key characteristics of the Fingerboards Mineral Sands Project

Item

Project location

Description ‘

East Gippsland Shire, Victoria. The associated infrastructure extends to the Wellington Shire.

Project footprint

Approximately 1,675 ha. About 1,350 ha will be disturbed within the project area.

Mining method

Open cut dry mining using conventional earthmoving equipment i.e. scrapers, excavators,
trucks, conveyors and stackers, and tractor scoops for topsoil removal. Mine void location will
be progressive and will be backfilled for rehabilitation with tailings and overburden as it
advances.

Mining
production

An estimated 170 Mt of ore will be extracted to produce approximately 8 Mt of HMC.
Following construction and commissioning, a gradual ramp up of production is proposed,
initially commencing at 500 tph. At peak production, up to two mining units, operating in
different areasof the project area, will be used to extract the ore. The second MUP is
expected to start operating about 12 months after mine start up, but this could be delayed,
pending marketing conditions.

Mine life

Up to 20 years (including up to atwo-year construction and commissioning period).
Production at full capacity is expected to take place for 15 years. Final closure may require an
additional five years of management to ensure closure objectives are met.

Rehabilitation

Progressive rehabilitation, starting when overburden and topsoil are replaced behind the mine
void.

Mine void
dimensions /
footprint

The total maximum area of mining disturbance atany time is expected to be 360 ha. Topsoil

stripping and placement will be completed within a buffer time frame of six months to
manage the seasonal nature of the activity.

The mine void will average 29 m deep. The maximum depth is around 45 m. All mining will
occur above the natural watertable.

The wall angle of the mine void will be approximately 40 degrees.

Mine materials

During peak production the aim will be to minimise stockpiling and rehandling. The majority
of overburden will be directly returned to areasundergoing backfiling and rehabilitation
behind the active mining area.

Ahead of the active mining are, clearing of vegetation and stripping of topsoil and overburden
will be occurring.

Noise bunds made of overburden (2.5 to 10 m in height) will be constructed to protect
sensitive receptors. The noise bunds will be temporary and will follow the active mining area.

Visual bunds (2.5 to 4 m high) built with overburden material will be placed in strategic
locations along Bairnsdale-Dargo Road and Fernbank-Glenaladale Road and local residences
to protect visual amenity. These bunds will be temporary in nature as the active mining areas
move and sites are rehabilitated.

Processing rate

Capacity to treat 1,500 tph of slurried ore at the wet concentrator plant (WCP) at peak
production, which equates to 12 Mtpa of ore.

Feed-rate

Expected maximum combined feed-rate of the ore to the two MUPs is 1,500 tph. Each MUP
will have a capacity to treat up to 1,000 tph.

Ore may be stockpiled and blended to provide suitable feed for the MUPs and ultimately the
WCP. This is to manage levels of clay and economic minerals in the feed.

Operating hours

24 hours a day, seven days a week, 365 days a year.

2-2
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Mining will be conducted using conventional dry mining earthmoving equipment. Mining is proposed to be
conducted 24 hours/day and 365 days/year, subject to any requirements or conditions to avoid or mitigate
any potential impacts on local amenity caused by noise, dust, etc. The proposed mine pit will have an
average depth of approximately 29 metres and a maximum depth of approximately 45 m. The mine void
location will move over the life of the mine. The void will be progressively backfilled with tailings,
overburden and topsoil as it advances. A simplified schematic of the mining and mineral processing process is
provided in Figure 2-3.

The ore will be fed into the mining unit plants (MUPs) for slurrying and pumping to the WCP. There, the
slurried ore will undergo onsite processing to produce heavy mineral concentrate (HMC), which will then be
separated using wet high intensity magnets (WHIMS) to produce a magnetic and non-magnetic concentrate.
The concentrates will be stockpiled at a loading facility adjacent to the WCP before being transportedto port
via road, rail or a combination of both.

Now with the completion of the Avon River rail bridge upgrade, material will be transported to eitherthe
proposed purpose-built Fernbank East rail siding south of the project area (preferred option), or to the
existing Bairnsdale rail siding.

The option to use the existing Bairnsdale rail siding would involve 40 return B-double trips per day via
Bairnsdale-Dargo Road, Lindenow-Glenaladale Road, Princes Highway, Racecourse Road, Forge Creek Road
and Bosworth Road.

The option to construct the Fernbank East rail siding would involve 40 return B-double trips per day travelling
via a sealed private haulage road within the infrastructure corridor from the mine site to the rail siding. This
is the preferred approach for the transport of concentrate.

Under any transport scenario, the concentrateswill be exported for secondary processing in mineral
separation plantsin Asia.

Overburden and tailings (non-economic sand, silts and clay) from the mining and processing will ultimately
be returned to the mining void as part of the rehabilitation process. Approximately 96% of the ore will be
returned to the mine void in a continuous rehabilitation process. Coarse sand tailings will initially be
deposited into Perry Gully. After approximately four months, when the mine void has enough capacity,
coarse sand tailings will be deposited into the mining void.

Fines tailingsare generated from the desliming stage, separate tothe coarse sand tailings. The fine tailingsare
dewatered by means of solid bowl centrifuges located within a building near the mine void to produce a damp
cake. Two centrifuge buildings are proposed, each one serving an active mining area and MUP. The cake will
be stockpiled at the centrifuge plant and from there trucked to the mine void, where it will be dumped with
overburden before placing a final subsoil rehabilitation layer.

The mine void will be progressively backfilled with coarse sand tailings, fines tailings cake and overburden
(Table 4-2) before the proposed mining licence area is reprofiled and revegetated andthe land returned to
pre-mining land use and capability, or other agreed post-mining land use.

Table 2-2: Expected total maximum area of mining disturbance atany time

Operational domain Nature of disturbance Area, ha
Topsoil_strip 35
Overburden strip 23
B ) Ore and minina void floor 18
Mining excavations
Coarse sand tailinas 19
Overburden placement 5
Topsoil_placement 35




KALBAR OPERATIONSPTY LTD FINGERBOARDS MINE DRAFT REHABILITATION PLAN

Mining (on path) Sub-total 135

Centrifuge Buildings and associated infrastructure 15

Off-path topsoil storage (from Topsoil_stockpiles 45

mining excavation) Off Path Sub-total 60

Water storage and industrial Infrastructure Sub-total 90
infrastructure

TOTAL 285

Approximately 3 GL of water will be required on an annual basis for processing, dust suppression and
rehabilitation. Water for the project will be sourced from surface water (winterfill from the Mitchell River)
and groundwater from the Latrobe Group Aquifer (from a borefield south of the project area).

The power demand for the MUPs, WCP and centrifuge plants is estimated at 14,000 kVA on average. An
infrastructure corridor outside of the mining lease, containing a haulage road to the proposed rail siding, 66

kV and 22 kV powerlines and a groundwater pipeline from the borefield, will be constructed as shown in
Figure 2-4.

Figure 2-5 shows the location and regional setting of the service corridors and product transport route
outside of the mining lease area.
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2.3 Existing land tenure and land use

There are 19 landholders in the Project area (Table 2-3). All of the land on which the project would be
operated (with the exception of temporaryroad relocations and rail infrastructure and associated
loading facilities used for product transport)is freehold land. Future land ownership is currently
subject to on-going negotiation between Kalbar and the existing owners.

Table 2-3: Land holdings within the project area (Hamilton SierraCon, 2020)

Landholding Land within the project area (ha) Proportion of project area Primary land use
1 264 16.8% Grazing
2 234.5 14.9% Grazing
3 218.2 13.9% Blue gum plantation
4 188.9 12.0% Pine plantation
5 176 11.2% Grazing
6 123.6 7.9% Grazing
7 105.7 6.7% Grazing
8 70.1 4.5% Grazing
9 53.3 3.4% Roads
10 21.6 1.4% Grazing
11 21.6 1.4% Grazing
12 12.7 0.8% Blue gum plantation
13 10.8 0.7% Grazing
14 7.1 0.5% Grazing
15 6 0.4% Grazing
16 5.9 0.4% Grazing
17 2.3 0.1% Grazing
18 0.5 0.0% Grazing
19 46.1 2.9% Other

*grazing and road reserve areas include areas of remnant vegetation; "grazing” includes lifestyle blocks.

With the exception of land use for plantation timber and remnant vegetation, virtually the whole of
the project areais zoned for farming (Figure 2-6). As aresult, land uses in the project area are
predominantly comprised of dryland agricultural grazing land (sheep and beef) (approximately 913 ha)
and forestry plantations (approximately 429 ha of blue gum and radiata pine) with lesser extents of
remnant native vegetation, vegetable production and broad acre cropping. Agricultural enterprises
are operated both on a full-time basis by owner-occupiers (with some use of contractorsfor silage/hay
making, fencing, farm dam earthworks, fertiliser spreading and weed control), and also for part-time
agricultural operations and lifestyle properties. Landholders have advised that there is little roadside
movement of livestock and only infrequent transport of farm machinery across the proposed project
area (Hamilton SierraCon, 2020).

Areas of remnant native vegetation occur along gullies, creeks and roadside reserves (Figure 2-8).
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2.4 Mine closure operational definitions

The Commonwealth Department of Industry and Tourism and Resources (DITR, 2006a) recommends
the following terms. Table 2-4 lists these for clarity of the termsthroughout the report.

Table 2-4: Fingerboards operational definitions.

Domain Domain name Description/example
Code
1 Mining excavations Active and completed mining cells/blocks, tailings emplacements, and areas

clearedin advance of mining.

2 Tailings disposal area Within the mining excavation as the operation progresses

3 Water storage Freshwater storages, process waterdam, contingency waterstorage, sediment
detention basins, drainageinfrastructure.

4 Industrial infrastructure Ore processing plantand associated facilities, run of mine ore stockpiles (ROM)
areas and product stockpiles, product loadout, materials handling area, pipelines,
powerlines, light vehicle roads, mine haulroads,siteaccessroads,
administration buildings, laboratory and ancillary buildings, hardstand and
laydown areas, carpark, electrical substation.
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3 REGULATORY FRAMEWORK FOR MINE REHABILITATION AND CLOSURE

Australian State and Territory Governments (and in some cases local government) are largely
responsible for the regulation and management of mine rehabilitationand closure requirements for
the mining industry (ANZMECand MCA, 2000). This section details the relevant national, state and
local legal requirements pertaining to the operation and closure of the project.

3.1.1 Mineral Resources (Sustainable Development)Act 1990

The principal legislation governing the mining industry in Victoria is the Mineral Resources (Sustainable
Development) Act 1990 (MRSDA) and the associated Mineral Resources (Sustainable Development)
(Mineral Industries) Regulations 2019 (Regulations). The Minister for Resources (Victorian
Government) and the Earth Resources Regulation (ERR) Branch of the Department of Jobs, Precincts
and Regions (DJPR) are responsible for the administration of the MRSDA and Regulations.

The MRSDA establishes a legal frameworkaimed at ensuring that land which has been mined is
rehabilitated. Before a proponent is granted consent to conduct mining activities it must submit a
work plan (including a rehabilitation plan),along with other required information, including — but not
limited to —a arisk management plan and a community engagement plan) to ERR for its review and
approval. The rehabilitation plan must be approved before mining can commence.

The MRSDA act requires

e Arehabilitation plan be prepared that considers any special characteristics of the land, the
surrounding environment, land stability, agreed end uses, and the potential for long-term
degradation of the environment. The plan must also include proposals for the progressive
rehabilitation, stabilisation and revegetation of extraction areas, waste disposal areas,
stockpiles areas, dams and other land affected by the operation. Landscaping to minimise
visual impacts and details of final rehabilitation and closure of the site must also be included.

e Arehabilitation bond to be lodged by the proponent to cover rehabilitation costs should the
operator default on its obligations to complete rehabilitation. The method used to calculate
the bond needs to be approved by the Victorian Minister for Resources. Compensation
agreements with landholders, severance or redundancy payments to employees or
contractors, and shire rates, royalties or taxes do not form part of the bond.

Regulation43, in Division 6 of the MRSD Regulations sets out a number of specific requirements for
rehabilitation plans. Rehabilitation plans must include:

(a) a description of proposed land uses for the affected land after it has been rehabilitated, taking
into account community views expressed during consultation; and

(b) proposed land forms that will be achieved to complete rehabilitation. The final land forms
must be

e safe, stable and sustainable; and
e capable of supporting the proposed land uses

(c) objectives for each rehabilitation domain
(d) criteria for measuring whether the objectives have been met;
(e) a description of, and schedule for, rehabilitation milestones; and

(f) an identification and assessment of relevant risks that the rehabilitated land may pose to the
environment, any member of the public or to land, property or infrastructure in the vicinity of
the rehabilitatedland. The assessment of risks must describe

e the type, likelihood and consequence of the risks;
e the activitiesrequired to manage the risks;
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e the projected costs to manage the risks; and
e other mattersthat may be relevant to risks arising from the rehabilitated land.

This draft rehabilitation plan does not present projected closure cost information or rehabilitation
milestones.

3.1.2 Other legislation

Some other state and federal legislation can influence mine rehabilitation design, planning and

implementation even though the other legislation may not explicitly refer to mine rehabilitation or
closure. Key examples are summarised in Table 3-1.




Table 3-1: Other legislation potentially relevant to mine rehabilitation and closure

Legislation

Administering authority

Applicability to mine rehabilitation & closure

Environment Effects
Act 1978

Department of Environment
Land Water and Planning
(DELWP)

Provides legal framework for the assessment of potential
environmental impacts of proposeddevelopment; allows
government to impose specific requirement for the assessment
of particular elements ofa proposed development, including (in
the case ofthe Fingerboards project) mine rehabilitation and
closure.

Environment Protection
Act 1970

Environment Protection
Authority

Sets out requirements for pollution prevention; established via
the State Environmental Protection Policies framework.

Catchment and Land
Protection Act 1994

East Gippsland Catchment
Management Authority
(EGCMA), DELWP

Provides for integrated management andprotection of
catchments, and community participation in the managementof
land and water resources.

Water Act 1989

DELWP, EGCMA

Provides formal means for the protection and enhancement of
the environmental qualities of waterwaysand theirin-stream
uses and the protection of catchment conditions.

Planning and
Environment Act 1987

DELWP; East Gippsland Shire
Council (EGSC)

Provides for the establishment (through local government) of
local planning policies and overlays to control developmentand
protect wetlands, other biodiversity assets,and hertage places
and objects.

Flora and Fauna
Guarantee Act 1988

DELWP

Provides for the protection of threatened speciesand
communities and for the management of potentially threatening
processes, including through land management co-operative
agreements under the Conservation, Forests and Lands Act 1987.

Environment Protection
and Biodiversity
Conservation Act 1999

Department of the
Environment and Energy
(Cwth)

Provides a legislative and policy framework for the protection
matters of national environmentalsignificance, including
protected flora and fauna and wetlands of international
significance, such as the Gippsland Lakes. Also regulates
activities deemed to constitute a ‘nuclear action’.

Australian Radiation
Protection and Nuclear
Safety Agency
(ARPANSA) - Legislative
framework

Australian Radiation
Protection and Nuclear Safety
Agency (ARPANSA) (Cwth)

Department of Health (VIC)
Provides a legislative and
policy framework for the
management of radiation
protection and nuclear
safety.

Relevant to operationsand unplannedclosure (ifany HMC
stockpiles remain), however is not relevant to planned closure as
HMC stockpiles will be absent and mining residues are very low
activity and will be covered.

Occupational Health
and Safety Act 2004
(Vic) and associated
Occupational Health
and Safety Regulations
2007

Worksafe Victoria

Apply to all workplace activitiesand managementsystems both
duringthe rehabilitation processand up to the closure ofthe
project.

Aboriginal Heritage Act
2006

Aboriginal Victoria

Requires the preparation of a Cultural Heritage Management
Plan for any areas of cultural heritage sensitivity that may be
impacted by mining. Rehabilitation specific requirements may
relate to how artefactsdiscovered during minedevelopment are
managed.



http://www.environment.gov.au/epbc/protect/index.html

3.1.3 Environmental Effects Statement Relevance

The scoping requirements document prepared to guide the development of the Fingerboards
Environment Effects Statement included a range of mattersrelevant to mine rehabilitation planning,
design and implementation (Table 3-2).

Table 3-2: EESscoping requirements relevant to Fingerboards mine rehabilitation

Rehabilitation /

closure aspect

Matters to be addressed in Fingerboards EES

Draft Evaluation e To establishsafe progressive rehabilitationand post-closure stable rehabilitated landforms capable
Objective of supporting native ecosystems and/or productive agriculture that will enable long-term sustainable
use of the project area.

Characterisaton e Describe the existingtopography,soil profiles, drainage, plant-soil-water interactions and vegetation
of pre-mining cover within the project area, in particularin the proposed mine footprint over the proposed mine
environment life.

e Describe current agricultural and horticultural practicesin the projectarea, including key factors
influencing sustainable cropping and outputs.

e Characterisethe relevantphysical and chemical properties of overburden andtopsoil materialsto be
used in rehabilitation.

Closure design;  The EES should include a rehabilitation framework which providesinformation on the following matters:
impact

S e Planning for progressive rehabilitation and mine closure.
mitigation

e Proposed storage and managementofstockpiled topsoil and subsoils.

e Designcriteria relating to landform and soil profile reconstruction.

e Representative geotechnical cross-sections of rehabilitated areas.

e Proposed management ofsurface water and groundwater flows, including flood risks.
e Consideration of restoring natural drainage and restoration of disturbed waterways.

e Principles of establishing sustainable vegetation cover,including consideration of habitat suitable for
listed threatened species and communities or potential for productive land uses.

e Consideration oflandscapeand visualvalues from the MitchellRiver National Park vantage points
and tourist tracks.

e Proposed fire management measures.

Riskand impact Assess best practice methods for storage and management of stockpiled topsoil andsubsaoils,
assessment restoringsoil profiles, drainage and productivity, aswell aslandscaperehabilitation in the context of
back-filling of the mine voids and decommissioning of other earth structures.

e Assess levelsofcertainty of successful outcomes from the proposeddesign and mitigation measures
and consequential performance managementmeasures.

e Assess potential risks from radiation on the environment, biodiversity values and human health.

Performance e Qutline and evaluatethe proposed performance requirements for rehabilitation, including
management monitoring and auditing of performance.

e Propose criteria to ensure rehabilitation is appropriate for the intended end land-use (agricultural
and native areas)and does not resultin long term degradation.

e Consider:soil profile characteristics (physical/chemical), horizon depths, maximum slope geometry,
factor of safety, plant-soil-water interactions for targeted vegetation communities.

e Prepare adraft mine rehabilitation plan with strategies for progressive rehabilitation, appropriate
design criteria, completion criteria/monitoring methodologies and contingency measures for
unplanned/forced closure.




The EES scoping requirements also set out draft evaluation objectives in the related areas of
biodiversity, water, amenity and environmental quality, social, land use and infrastructure, and

landscape and visual. These objectives have several common elements which are addressed within the
draft rehabilitation plan (RP).

The EES scoping requirements specifically required the EES to address the following issues:

e Changes to topography, soil profiles, surface water flow, hydrology and drainage and
vegetation cover.

e Potential impactsof mining activities on agriculture, forestryand tourism associated withthe
Mitchell River National Park.

e Adequacy of overburden and soil resources for the rehabilitation of the project area (to ensure
the post-mining topography canbe reconfigured to pre-mining topography, or as close as
practical to enable productive land-uses to be re-instated).

e Proposed design criteria required to avoid long term landform degradation (slope geometry,
soil profile characteristics (physical/chemical) and surface drainage / erosion mitigation).

e Management of dispersive soils to prevent long-term degradation of the rehabilitated
landform.

These issues have been considered through a range of technical studies (notably, Landloch, 2020,
2020b and 2020c; EHP, 2020; Katestone, 2020; Hamilton SierraCon, 2020; Matrix Planning, 2020;
Mining One, 2020; Water Technology, 2020a; Water Technology, 2020b) and the results of those

studies have informed the development of this plan. Specific technical references are cited
throughout this plan.

Characterisation of the pre-mining environment is described in the Fingerboards EES and supporting
technical reports. A brief overview of key aspects of the pre-mining environment is presented in the
Fingerboards work plan, a draft of which is appended to the EES. A summary of the pre-mining
environment, pertinent to closure and rehabilitation is provided in Section 5 of this report.

Stakeholder engagement is discussed in Section 4. An outline of the proposed changesto land use

over the period of mine construction, operation, rehabilitation, decommissioning and post-closure is
provided in Section 6.1.

Section 8 of this rehabilitation plan builds on the impact identification and risk assessment conducted
as part of the Fingerboards EES. Rehabilitationand closure design and the framework proposed by
Kalbar for managing rehabilitation performance are addressed in this plan (Section 9). An overview of
the rehabilitation framework for the project is presented in Chapter 11 of the EES.

3.1.4 Guidelines and other non-statutory instruments

Rehabilitation methodologies utilised for this project are guided by several documents that have been
produced by the Commonwealth and Victorian Governments, industry organisations and independent
bodies. Several of the documents are outlined below in Table 3-3, along with a summary of their
relevance to rehabilitation.




Table 3-3: Summary of the relevant guidelines — mine rehabilitationand closure

Document Purpose

Commonwealth

Mine Rehabilitation - Leading Practice Sustainable
Development Program for the Mining Industry.
Department of Foreign Affairs and Trade, 2016a.

A handbook to address mine rehabilitation in the context of
the ‘Leading Practice Sustainable Development (LPSD)
Program’

Relevance to Fingerboards rehabilitation

Outlines the key principles and procedures now recognised
as leading practice for planning, implementing and
monitoring rehabilitation. Detailed case studies of various
mine rehabilitation methods are given.

A handbook to address mine closure in the context of the
'Leading Practice Sustainable Development (LPSD) Program’.
Sets a broad standard for the process of mine closure and
rehabilitation across Australia for industry, state, and local
governments.

Mine Closure - Leading Practice Sustainable

Development Program for the Mining Industry,
Department of Foreign Affairs and Trade 2016b.

rehabilitation plan Guideline for the Mining
Industry, Department of Economic Development,
Jobs, Transport and Resources, Earth Resources
Regulation Branch 2017

To assist operators of mining industries to prepare a
rehabilitation plan

To complement the current statutory requirements for a
rehabilitation plan to include closure as an integral part of
operations development and planning

Presents overall concepts and the general processes involved
in planning and implementing mine closure programs. Case
studies of various mine closures and rehabilitaton methods
are given.

Provides information on the preparation and submission of
rehabilitation plans; includes a rehabilitation plan Checklist

Minerals Guidelines and Codes of Practice:
Rehabilitation - Guidelines for Environmental
Management in Exploration and Mining, Earth
Resources Regulation (DEDJTR) 2014

To provide assistance to mining licensees in Victoria in the
areas of:

e rehabilitation of mineral exploration sites and drill holes

e rehabilitation and environmental aspects of mining and
extractive work plans

Presents technical information for management of various
mining operations and types of overburden and tailings.

Also provides guidance on other environmental aspects that
should be included in the Work Plan such as; flora and fauna,
noise and vibration, water storage, erosion and runoff and
management of hazardous materials.

Guidance Material for the Assessment of
Geotechnical Risks in Open Pit Mines and Quarries,
Earth Resources Regulation (DEDJTR) 2015

To assist mine and quarry owners in Victoria in:

understanding risk concepts;

Provides the technical information required for the work plan
and on geotechnical risks (including during rehabilitation)
and how to reduce them.
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Document

Purpose

Relevance to Fingerboards rehabilitation

e identifying geotechnical risks associated with mine and
quarry developments;

e developing assessments of the scale of the perceived risks;
and

e developing control measures to reduce risks to a level that
is as low as practically possible.

Other/non-government

Strategic Framework for Mine Closure, Australian
and New Zealand Minerals and Energy Council
Minerals Council of Australia 2000

To provide a broadly consistent framework for mine closure
across Australian including:

e involving stakeholders;

e operating in a cost-effective and timely manner;

e remaining financially sound;

e establishing a set of indicators to demonstrate the
successful completion of the closure process; and

e final decision making on closure.

General rehabilitation requirements for all operators across
Australia

Potential scenarios and examples are given for various
pathways of site closure

Common problems and legislation that may be involved.

Guidelines on the Consequence Categories for
Dams (October 2012)

Guidelines on Tailings Dams - Planning, Design,
Construction, Operation and Closure (May 2012)

Regulation and Practice for the Environmental
Management of Dams in Australia (June 2014)
ANCOLD

This series of documents covers the environmental
management, design, construction and closure of large dams

To raise awareness of significant environmental matters to be
considered by all dam owners/operators.

Applicable for water or tailings dams with the potential to
cause loss of life or significant environmental or physical
damage through operation or failure

Technical working groups report on a range of
environmental issues that dam owners/ operators need to be
aware of in all dam projects in a clear and simple format.
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4 STAKEHOLDER ENGAGEMENT AND COMMUNICATION

4.1 Linkage of rehabilitation plan to Community Engagement Plan

Kalbar has prepared, and is implementing, a comprehensive community engagement plan (CEP) for the
project. In the course of activities conducted under the CEP, information and viewpoints provided by
stakeholders will be established to inform planning and design for decommissioning, rehabilitation and
eventual closure of the project .

The current version of the Community Engagement Plan has been developed in accordance with the
Community Engagement Guidelines for Mining and Mineral Exploration in Victoria (DJPR, 2019) and
with the EES Consultation Plan Advisory Note: Preparing an EES consultation Plan, November 2018
(DELWP, 2018). Kalbar’sstakeholder consultation since 2016 has been conducted under the

Fingerboards Mineral Sands Project — EES Consultation Plan, which waslast revised and updated in
May 2020.

The development of the Fingerboards project has include engagement with stakeholders on a wide
variety of matters, which included rehabilitationand closure including consideration of final
landforms, land use, soils management and vegetation cover (Table 4-1). Concerns about
rehabilitation were noted and responded to at community consultation sessions (eg. Community
sessions held in Lindenow on 17t July, 2018 and 15t May, 2019). In addition, community
consultation, including mattersrelatedto rehabilitationand closure, were conducted by independent
specialists, as part of the following specialist studies:

e Socioeconomic Impact Assessment Study (Coffey, 2020).
e Horticultural Impact Assessment (RMCG, 2020).
e Agricultural Impact Assessment (Hamilton SierraCon, 2020).

The following principles, which are included in the Community Engagement Plan developed for the
assessment phase of the project, are also relevant to the Mine rehabilitation plan. Kalbar will:

e Demonstrate acommitment to actively engaging with all community and stakeholder interests
at all stages of development.

e Promote inclusiveness by encouraging and supporting a diverse representation of community
participationin consultation.

e Clearly communicate the purpose of consultation activities.

e Foster mutual respect by recognising and responding to the rights, values and interests of all
stakeholders.

e Show transparency by documenting community issues and input in a timely, open and
effective manner.

e (Clearly document and share information on how stakeholder feedback contributes to the
assessment process.

Kalbar is committed to the following stakeholder engagement activities:

e Establish an Environment Review Committee (section 9.2) and Community Reference Group
(Section 14 ) to providea point of liaison and communication with the local community and
government stakeholders. Section 9.2 for details of the Environment Review Committee.

e Holding meetings with directly affected landholders and other key stakeholders prior to
commencement of rehabilitation to determine the preferred final land use.
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e Engaging withall relevant stakeholders (for example, landholders and local council) prior to
the removal of project infrastructure, such as fencing, groundwater bores, haul roads and
powerlines, to determine whether these assets could be used in the future (subject to
regulatoryapproval).

e Consulting with landholders, Traditional Owners and community groups such as Wildlife
Victoria to determine preferred vegetation for rehabilitation of the site to ensure compatibility
with future stocking requirements.

e Communicating regularly with stakeholders through media releases and advertisements in
local newspapers and project updates through the email database.

e Providing to stakeholders annual environmental and rehabilitation performance reports in
plain language with information in an accessible format. These reports would be made
available through the project and Kalbar’s website.

e Conducting and reporting on post-closure monitoring for at least five years after project
completion, unless otherwise agreed with Earth Resources Regulationand other stakeholders.
4.2 Stakeholder engagement processes
e The generalsteps adopted by Kalbar in developing a stakeholder engagement process were:
e Stakeholder identification.
e Stakeholder analysis. Identification of appropriate consultation methods and activities.

e Establishment of systems for recording, monitoring and reporting on consultation activities.

Stakeholders encompass the following categories:

e Communities in and surrounding the project area location, such as neighbouring properties
(“Communities of place’).

e Communities of similar practice, such as local community groups, sports groups, residents'
associations, service clubs, farmers' groups, rate payers' associations, local businesses, sports
clubs, tourist or seasonal groups and other groups (Communities of interest’).

e Communities that have a special or legal interestin the land, such as Indigenous communities
or some environmental groups (‘Communities of standing’).

e Primary stakeholders are considered those who have the potential to be directly impacted by
the project (irrespective of their level of interest or involvement in — or influence over — the
project).

e Secondary stakeholders are defined as those who are unlikely to be impacted by project
implementation, but who nonetheless have an interestin the project.

4.2.1 Stakeholder Consultation Activities and FIndings

The Fingerboards Community Engagement Plan includes detailed information on the stakeholder
engagement process including methods of consultation and records of consultation undertaken.
Kalbar maintains a detailed register of responses to issues raised by various stakeholders and these are
available to ERR on request. Timeframes for further consultation and engagement, including on
mattersrelating to mine rehabilitation and closure are provided in the Community Engagement Plan.

Apart from technical discussions with the Technical Reference Group (established as part of the
Environment Effects Statement process), Kalbar has conducted general community consultation and
discussions with individual landholders on the matter of land rehabilitation separate to other

4-2
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environmental aspects of the project. Sessions with significance to the rehabilitationplan are
summarised in Table 4-1.

Table 4-1: Community Consultation on Rehabilitation and Closure

Date Relevent Area Represented Attendees Feedback type

20/09/2017 General 50 Drop in session for one on one with staffand
specialists

17/04/2018 Cultural Heritage, Traffic 30 Drop in session for one on one with staffand
specialists

17/07/2018 Biodiversity, socioeconomic, 80 Presentation from specialists plus facilitated Q&A

agriculture, air quality

11/09/2018 Traffic and Transport, General 25 Drop in session for one on one with staffand

specialists

15/05/2019 Water, rehabilitation, Humen Health | approx50 | Presentation from specialists plus facilitated Q&A

20/06/2019 Visual and Landscap, Socioeconomic approx 50 | Presentation from specialists plus facilitated Q& A
22/08/2019 Grassy Woodland Restoriation 130 Presentation from specialists plus facilitated Q&A

29/10/2019 Horticulture 140 Presentation from specialists plus facilitated Q&A

The approach to engage the community and other stakeholders during the EES process focused
initially on raising awareness about the project and EES process while developing a preliminary
understanding of community and stakeholder concerns, including in relation to rehabilitationand
closure. Several groups of stakeholders were consulted about rehabilitation, decommissioning and
closure activitiesas part of the engagement for the project (see Section 11.8: Closure risks). Comments
were provided by potentially affected landowners and residents within, adjacent to and near the
project area, local communities, special interest groups, and business and interest groups.

Forums for engagement included meetings with landholders, government agencies and the
community, as well as a community survey and the release of frequently asked questions and
information bulletins on the project website. Meetings with landholders have continued through the
project with 32 of these meetings dated and tabled. The meetingsinclude 3 meetings with
representative aboriginal bodies. The 32 relevent landholder meetingsare subset of the 277
stakeholder engagementstabled and dated in the Fingerboards Community Engagement Register.

As the EES process progressed, the focus of community and stakeholder engagement shifted to
providing information and seeking input on the technical studies being conducted for the EES.
Workshops and drop-in community sessions were held, as well as meetings with landholders and
government agencies, industry briefings with local businesses, regular updates of the project website
and distribution of project bulletins and information sheets. Kalbar representativesalso attended
several East Gippsland regional community events.

Stakeholders who specifically mentioned rehabilitation and closure are listed and their concerns
detailed in Table 4-2.
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Table 4-2: Stakeholder consultation relating to rehabilitation and closure

Stakeholder group Issues raised in consultation to date

Directly affected landowners: landholders and residents within the
projectarea

Land stability post rehabilitation.

Uneven subsidence ofland post rehabilitation.
Increased tunnel erosion.

Difficult terrain to rehabiliate.

How will monitoring by itself be effective. Who will assess
and act on the monitoring?

What ifa landowneris not satisfied withthe rehab?

Nearbylandowners:landholdersand residents adjacent to and near
the projectarea

Concern about voids or dumps left post mining.
Assurances that rehab will be effective.
Who will assessthe rehab at handover.

Farming of the land after mining will not be achievable.

Local communities: community members within thelocal
communities of Glenaladale, Lindenow, Fernbank, Lindenow South,
Walpa and Flaggy Creek

Rehab within 5 years of miningis unrealistic.
Rehab will not be a priority for the company.
Rehab bonds are not adequate.

What will happen ifKalbar goesinto administration or sell
the mine to another company.

Special interest groups: East Gippsland Landcare Network; Mine-
Free Glenaladale; EastGippsland Community Action Group;
Gippsland Environment Group; Greening Australia

Accordingto Australia Institute, few minesare closed in
Victoria.

Inadequaciesin rehabilitation will take yearsto uncover.

Kalbar does not have a demonstrated track record in
rehabilitation.

Business Groups: Bairnsdale Chamber of Commerce; Business and
Tourism East Gippsland; Agribusiness Gippsland; Irrigators
Association; Committee for Gippsland East; Gippsland Marketing
Inc.

Listed rehabilitation as a concern.

Industry Groups: Minerals Council of Australia; Victorian Farmers
Federation; East Gippsland Food Cluster

Listed rehabilitation as a concern.

Media: ABC Gippsland; Weekly Times; Bairnsdale Advertiser/EG
News; Nine News; Gippsland Times; Stock and Land

Questions about landform and rehabilitation.

Potential issues raised from these stakeholders related to the proposed rehabilitation approach, land
stability and erosion, relinquishment and closure criteria, monitoring plans, the final landform, post-
mining land use (specifically, returnto productive grazing land), risks to achieving effective
rehabilitation, and financing post-closure activities. The key concern from community members was
that rehabilitation of the project area will be unsuccessful and previous land uses will not be able to be
reinstated, including agriculture and native vegetation. These issues have been considered in the
development of the closure strategy.
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5 ENVIRONMENTAL SETTING AND KNOWLEDGE BASE

Comprehensive baseline environmental characterisation of the Fingerboards site and surrounding
receiving environments is presented in the Fingerboards Environment Effects Statement (EES) and
associated technicalappendices. This section provides a brief overview of salient baseline information
and serves as the basis for identifying key knowledge gaps relevant to mine rehabilitation and closure
outcomes. Knowledge gaps are addressed in more detail in Section 9.6.

5.1 Summary of relevant baseline information

5.1.1 Climate

Climatic conditions are an important consideration for any closure strategyasrainfall patterns and
evaporation rates determine the amount of water available for vegetation. As a baseline study, this
also is a key metric for comparison with climate change conditions through the life of mine.

The long-term average annual rainfall is 700mm and rangesfrom 350mm to 1190 mm (Landloch
2020a). Average monthly rainfall in the project area is approximately 50 to 65 mm with high rainfall
events (75 mm or more over 24 hours). The East Gippsland region has the greatest frequency of such
high rainfall events in Victoria. This variability gives rise to periods of little rainfall and drought
conditions as well as floods. Evaporation of water off the land (evaporation rates)is greater than
rainfall for most of the year in this area, exceptin May, June and July. This gap between rainfall and
evaporation rates (Figure 5-1) is the greatest in summer and leads to vegetation experiencing water
stress.

Climate change projections for the area indicate a 2.3% lower rainfall totalin year 15 of the mine and
the decrease in runoff is higher due to the lower rainfall totals and increased evaporation potential
decreasing soil moisture content. Thus, more water is infiltrated into the ground in any given rainfall
event under climate change conditions. Under average conditions the climate scenario produces 4%
less runoff over historical conditions, decreasing to 12% reduction over historical conditions in a dry
(10t percentile) year(EMM,2020a).
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Figure 5-1: Long Term Monthly Climate Averages (source: Landloch 2020a)

5.1.2 Landforms and hydrology

Landformes, in particular the slope angles or steepness of the ground, influence both soils and the way
in which water moves around an area (the hydrology). Both these factors are important for
determining appropriate closure activities.

The general project locality lies on the southern flank of the Great Dividing Range. This part of the
Gippsland region is characterised by high elevation and high relief mountains and foothills, and a
flatter coastal plain. The coastal plain comprises terrestrial and marine deposits overlying bedrock..

At the project site, the physiography is characterised by elevated plains reaching elevations of 130 m
AHD, withincised gullies bordering the Mitchell River Valley, which has a typically surface elevation
around 35 m AHD adjacent to the project site.

There are four main geomorphic units in the project area (Plate 5-1):
e Plateau: The upper planar surface of the project area, which has a low gradient.

e Swales: Broadflow pathsdraining the plateau, which are important drainage pathways for
runoff from the plateauto the flow channels.

e Valleyslopes: The steeperouter faces of the plateauthat adjoin the flow channels.

e Flow channels: Ephemeral drainage lines that convey surface runoff across the area.
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Plate 5-1: View of plateauin Fingerboards area showing geomorphic units.

The Fingerboards project area falls within the south-central region of both the West and East
Gippsland Catchment Management Authority (CMA) areas. The catchmentsare drained by a series of
generally southward-flowing rivers from incised valleys in the exposed and elevated bedrock of the
Great Dividing Range, acrossthe coastal plain and out to the Tasman Sea and/or to the Gippsland
Lakes system. Surface runoff from the Fingerboards project site reports to tributaries of the Perry and
Mitchell Rivers, which in turn flow to the Gippsland Lakes system.

The largest part of the contributing surface water catchment withinthe Fingerboards project areais
characterised by plateau landforms. The swales are a minor contributor to surface water runoff.

Extensive clearing of treesand regular grazing inthe project area since European settlement has
alteredthe hydrology of the site, increasing surface runoff from rainfall events and reducing plant
water use. This has led to increased storm flows in streams, with higher peak flows and shorter flow
durations. Clearing and grazing have most likely also contributed to increased deep drainage, which
in turn increases the potential for tunnel erosion.

The occurrence of accelerated tunnel erosion is uncommon within the project area (Figure 5-2).
However, one location in the project area is an obvious intake area for surface runoff. This location is a
small quarrythat has been loosely filled and is associated with a large tunnel discharging into an
adjacent channel (Landloch, 2020a). Water that hasponded in the loosely filled quarry would have
moved laterallyand exited through the channel bank.
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Figure 5-2: Map of project area showing locations of known tunnel erosion sites.

5.1.3 Surface water quality (After Coffey,2020b)

The major downstream water receptorsfrom the project area are the Mitchell River to the east and
the Perry River to the south west. Both these rivers flow into the Ramsar listed Gippsland Lakes.
Understanding baseline water flows is therefore critical to developing rehabilitation plans which
protect these receptors.

The quality of surface waterin both the Mitchell River and the disconnected pools of water across the
project area are fresh. The Mitchell River typically has total dissolved solids (TDS) concentrations
below 60 mg/L. Surface water samples collected from ponded water in drainage lines across the
project area displayed higher salinity readings (27 to 166 mg/L TDS), which is most likely the result of
evaporative concentration occurring in the stagnant pools of water. There some uncertainty about the
quality of flowing water within the project area as only three samples have been collected due to the
prevailing dry conditions during the period of base line surveys.

Most surface water tested during baseline studies in the project area contained concentrations of
dissolved oxygen ranging from 3.0 to 11.5 mg/L, which reflects the oxidising conditions that would
typically be expected for most fresh surface water bodies. Negative redox potential values were
recorded at Honeysuckle Creek and Moilun Creek during a monitoring eventin June 2017 indicate that
reducing conditions might occasionally occur. Reducing conditions are likely to indicate decomposition
of organic matter within these stagnant water bodies.

Surface water pH values (between 5.84 and 7.57) were within the expectedrange for recent rainfall
runoff.

Turbidity levels vary in local surface waters, ranging from 0 to 157 NTU. This reflects the variable
sediment loads within local waterways. During future rainfall events, turbidity is expectedto include
values above the values measured so far, as sampling to date was mostly conducted outside periods of

5-4
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intense rainfall. Turbidity values measured in the Mitchell River during baseline studies for the
Fingerboards project ranged from 0 to 4.8 NTU.

Major ion chemistry in the Mitchell River is dominated by sodium, magnesium, chloride and
bicarbonate, which is characteristic of rainfall runoff that has been subject to geochemical processes
within the catchment, such as interactions with soil carbon and mineral dissolution.

Detectable concentrations of a number of metals were reported for the Mitchell River and surface
water across the project area. Asummary of metal species with reported concentrations above the
analytical limits of reporting is presented in Table 5-1. ANZECC water quality 95% protection level
trigger values are provided for comparison. The 95%% trigger values are typically applied to
ecosystems that could be classified as ‘slightly to moderately disturbed’. Both totaland dissolved
(“filtered’) metal concentrations during the first baseline monitoring round, but only dissolved
concentrations were measured in subsequent rounds. Surface water samples collected from pools of
ponded water across the project area generally contained concentrations of totaland dissolved metals
that were higher than the concentrations reportedin the Mitchell River.

Table 5-1: Metalsand metalloids in surface water

Parameter Range: Mitchell River ANZECC 95th percentile Range: Fingerboards project area
ecosystem protection

Total (mg/L) Filtered (mg/L) guideline (mg/L) Total (mg/L) Filtered (mg/L)
Aluminium 0.02t00.12 <0.01 0.055 0.07t032.8 0.04t00.58
Arsenic <0.001 <0.001 0.013 <0.001t00.023 <0.001t0 0.008
Barium 0.006t00.011 0.004 to 0.005 - 0.007to00.122 0.002 to0 0.067
Boron <0.05 <0.05 0.37 <0.05t00.16 -
Chromium <0.001 <0.001 0.001 <0.001to0 0.056 <0.001
Copper <0.001 <0.001 0.0014 <0.001t00.019 <0.001to0 0.001
Iron 0.11t00.36 0.07t00.14 - 0.08t053.9 0.47t01.38
Lead <0.001 <0.001 0.0034 <0.001t00.019 <0.001
Manganese 0.004t0 0.021 0.001to00.01 1.9 0.004to 2.36 0.002t01.93
Nickel <0.001 <0.001 0.011 <0.001t00.015 <0.001
Strontium 0.021t00.034 0.023t00.037 - 0.015t00.126 0.002 t0 0.097
Zinc <0.005t00.007* <0.005t00.007 0.008 <0.005t00.109 <0.005t0 0.008

* —Dissolved (‘filtered’) metal value adopted for total metals where total (unfiltered) analysis was not performed; ANZECC guideline values
are for As V and for Cr VI. A dash (--) means no guideline value has been published.

5.1.4 Groundwater (After Coffey,2020b)

Groundwater can be interconnected with surface water and also supports certain ecosystems that are
dependent upon them for water. The watertable beneath the project area and the Glenaladale
mineral sands deposit is contained within the upper part of a geological unit called The

Coongulmerang Formation.

5-5
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Groundwater levels in the Coongulmerang Formation aquifer relative to the Australian Height Datum
(AHD) ranged from 45 to 70 m AHD in the western part of the project area falling to the northeast
towards the Mitchell River where levels were generally between 27 and 28 m AHD. On a regional basis,
the groundwater gradient is steep to the north of the project area, due to the steep topography, and
becomes flatter in the coastal plain to the southeast. The dominant regional groundwater flow
direction is generally from the northwest to the southeast, mostly discharging to the lower lying
alluvium floodplain system near the current coastline.

No part of the proposed mine pit is planned to intersect the groundwater table. The shallowest depth
from the pit floor to the water table is approximately 30m.

5.1.5 Groundwater quality (After Coffey,2020b)

Groundwaterin the project area does not extend up to the Haunted Hill Formation. Inthe
Coongulmerang and lower Formations, it is fresh to brackish (with no discernible patternin salinity
across the project area), and slightly to moderately acidic, with low dissolved oxygen concentrations.
Nitrogen, primarily in the form of nitrate, and phosphorus were detected at all groundwater
monitoring locations and are common groundwater contaminants associated with the agriculture
industry. No pesticides or herbicides were detectedin the groundwater sampling.

Baseline monitoring and analysis of groundwater quality has shown that groundwater salinity within
the Coongulmerang Formation aquifer ranges from fresh with dissolved solids of 125 mg/L in well
MWO1to brackish with dissolved solids of 2,666 mg/L. in well MWO04 (Table 5-2 and Figure 5-3). The
variation in groundwater salinity does not follow a discernible spatial pattern. Field measured
groundwater pH ranged between 4.55and 7.42, but were mostly in the range from pH 5 to pH 6,
indicating slightly acidic groundwater conditions. Groundwater is generally oxidising, with positive
redox potential values and dissolved oxygen concentrationsgenerally above 1.0 mg/L. Groundwaterin
the vicinity of Mitchell River typically contains less dissolved oxygen.

Majorions

Major ions chemistry in groundwater underlying the project area is dominated by sodium and chloride,
with lesser amounts of sulfate (SO,), magnesium (Mg) and bicarbonate (HCO3) ions. Groundwater
within the underlying Boisdale aquifer is also sodium-chloride type and does not appear distinctly
different from that of the Coongulmerang Formation.

Nitrogen has been detected, primarily in the form of nitrate, at all groundwater monitoring locations.
Concentrations ranged from below detection up to 2.82 mg/L (well MWO1). Phosphorus was also
present at elevated concentrations (<0.01to 3.54 mg/L). Both phosphorus and nitrate area common
groundwater contaminants associated with the agriculturalindustry.

Groundwater within the Coongulmerang Formation is characterised by concentrations of dissolved
metals that are higher than commonly encountered in similar (but un- mineralised) formations (i.e.,
aluminium, arsenic, nickel, iron, cadmium, copper, strontium and zinc)

No pesticides or herbicides have been detectedin baseline groundwater monitoring conducted at the
Fingerboards site to date.
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Table 5-2: Groundwater quality (Coongulmerang Formation) in Fingerboards project area

Total
Dissolved Red
Pate SSONE Field EC Dissolved o v OT(I Temperature
Well ID Measured Oxygen Solids otentia
(mg/L) (nS/cm) (mg/L) (mV) (°C)

22/06/2017 4.81 193 125 153 6.21 15.39

30/10/2017 5.08 246 160 710 6 18.2
MWO01

22/01/2018 5.80 239 155 764.4 5.88 22.42

4/04/2018 6.14 231 150 837 5.87 17.35

21/06/2017 1.86 1,162 755 -65.3 7.42 17.3

31/10/2017 0.23 1,219 792 115 7.08 17.29
MWO02

23/01/2018 1.04 1,209 786 264.8 6.4 20.27

21/06/2017 0.72 366 238 145.3 5.46 16.95

30/10/2017 0.38 445 289 704 5.25 17.8
MWO03

23/01/2018 0.25 362 235 466.8 4.69 18.53

4/04/2018 0.07 382 248 635.7 4.55 18.45

21/06/2017 0.94 3,400 2,210 69.9 5.36 16.85

30/10/2017 1.1 3,985 2,590 732 4.6 18.1
MWO04

23/01/2018 0.41 3,775 2,454 967.9 5.15 19.14

4/04/2018 0.14 4,102 2,666 518.8 5.23 19.31

21/06/2017 2.8 700 455 154.5 6.36 16.83

31/10/2017 0.6 1,447 941 713.0 5.93 25.1
MWO06

24/01/2018 1.09 1,928 1,253 703.7 5.71 19.22

3/04/2018 3.65 2,157 1,402 997.8 5.57 20.8

21/06/2017 4.09 1,212 788 190.11 5.57 15.64

31/10/2017 2.62 1,563 1,016 724 5.18 17.69
MWO07

22/01/2018 4.39 1,624 1,056 903 5.14 22.69

3/04/2018 5.23 1,556 1,011 718.4 5.1 19.24

22/06/2017 0.5 327 213 4.8 6.5 16.8

31/10/2017 1.14 813 528 576 5.9 17.19
MWO08

22/01/2018 1.03 1,088 707 833 5.7 20.1

3/04/2018 4.12 1,137 739 663.7 5.62 20.53

Data from Coffey (2020b)
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Figure 5-3: Water quality monitoring locations.
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5.1.6  Air quality (After Katestone,2020)

Rehabilitation activities including landform contouring, ripping, topsoil return, seeding and incomplete
rehabilitation areasare potential dust generating activities.Victorian EPA requires that dust emission
from any project activity (construction, operations, rehabilitation) is monitored taking into account
ambient dust levels. Hence baseline levels of ambient dust levels are relevant to rehabiliation and
closure.

A Level 1 Air Quality Assessment was conducted to include 12 months of ambient monitoring data and
12 months of meteorological data at the Project site. The air quality assessment investigatedthe
potential for the project to affect air quality during construction, operations and decommissioning
(and therefore closure).

Background air quality in the Fingerboards project area is generally good (annual average PM2.5 dust
concentrations below 8 pg/m?3and annual average PM10 dust concentrations was 11.35 pg/m3),
(Figure 5-4).
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Figure 5-4: Baseline levels of airborne particulatesnear project area (top PM10; bottom PM2.5)
(Katestone, 2020).

Concentrations of respirable crystalline silica (existing predominantly as a-quartz, with traces of
cristobalite) were measured as part of the base line study. Whilst thereis not a full year of data over
which to calculate an annual average, the average of the datasetscollected to dateis well below the
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PEM’sannual average air quality design criterion. Concentrations of metalsin airare also typically low
(Table 5-3).

Dust deposition monitoring has been conducted at the Fingerboards site since July 2017. The
maximum measurement of totalinsoluble solids recorded between September 2017 and July 2018
(53.3 mg/m?/day)is well below the guideline for monthly average dust deposition of 120 mg/m?2/day.

Table 5-3: Summary of ambient heavy metal concentrations

Annual average air

Parameter oo™ 70" Average quality design criteria % of criteria
percentile percentile g

Arsenic 0.008 0.003 0.001 0.001 0.003 31%
Cadmium 0.0003 0.0002 0.0002 0.0002 0.0033 6%
Cobalt 0.001 0.001 0.001 0.001 0.0017 44%
Chromium I111 0.029 0.009 0.002 0.004 0.041 10%
Copper 0.002 0.002 0.002 0.001 1 0.1%
Iron 0.25 0.16 0.11 0.085 n/a? n/a
Manganese 0.009 0.004 0.002 0.002 0.25 1%
Molybdenum 0.004 0.003 0.002 0.002 3 0.1%
Nickel 0.006 0.002 0.001 0.002 0.059 2%
Lead 0.020 0.002 0.002 0.002 n/a2 n/a
Antimony 0.024 0.005 0.002 0.003 0.5 1%
Selenium 0.004 0.003 0.002 0.002 0.2 1%
Tin 0.010 0.009 0.004 0.005 2 0.2%
Thorium 0.003 0.003 0.003 0.003 ALARA n/a
Titanium 0.020 0.006 0.002 0.002 5 0.0%
Uranium 0.003 0.003 0.002 0.002 0.2 1%
Vanadium 0.007 0.001 0.001 0.001 2 0.04%
Tungsten 0.023 0.007 0.005 0.006 5 0.1%
Zinc 1.5 0.027 0.015 0.059 2 3%
Zinc oxide 2.6 0.11 0.029 0.171 2 9%
Table note:

1 Chromium is measured. Kalbar have advised all chromium in extracted materials and soils is expected to be Cr Il so their quality
criteria for Cr 11l has been used here.
2 Iron and lead not assessed individually as TCEQ ESLs state must meet NAAQS
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5.1.7 Vegetation, flora and fauna habitats

Much of the flora and consequently faunain the project area will be heavily impacted but re-
established progressively through the minelife and during closure. Knowledge of baseline biodiversity is
essential tomonitor rehabilitation success.

The biodiversity of the project area were assessed by EHP (EHP, 2020) as part of the EES. The project
area is typical of many agricultural areas withinthe East Gippsland region, with large areas ofimproved
pastures and derived native grasslands, scattered patches of remnant vegetation and regrowth from
past clearing.

Approximately 90% of the project area contains vegetation that has been modified or disturbed, 30%
of which is a timber plantationin the westernsection of the project area. The timber plantation
supports scattered native treesand vegetation classified as remnant patches of Lowland Herb-rich
Forest, Plains Grassy Woodland, Aquatic Herbland and Plains Grassy Wetland. This vegetationis
largely retained along forestry tracksand in areaswhere forestry planting has been constrained. The
scatteredtreesand remnant patches provide some level of connectivity within a landscape dominated
by monoculture plantings and highly modified by plantation activities. No conservation significant
species have been recorded within these areas(EHP, 2020).

The remaining approximately 10% of the project area supports native vegetation, whichis
concentrated around roadsides and in gullies. Native vegetationincludes areasof Plains Grassy Forest
(Ecological Vegetation Class 151), Plains Grassy Woodland (Ecological Vegetation Class 55) and Valley
Grassy Forest (Ecological Vegetation Class 47). Remnant treesin the project area include Eucalyptus
tereticornis subsp. mediana (Gippsland red gum), E. polyanthus (red box) and E. globoidea (white
stringybark).

No nationally significant fauna species were found in the project area during the biodiversity baseline
assessment (EHP, 2020), although Australian grayling (Prototroctes maraena, listed as Vulnerable)
were found in the Mitchell River as part of this assessment. EHP (2020) field surveys recorded one
State significant species within the project area, the Yellow-bellied Sheathtail Bat (Saccolaimus
flaviventris).

Ephemeraldrainage lines within the project area are known to support several conservation significant
species, including Slender Wire-lily (27 plants), Blue Matrush (three plants), Sandfly Zieria (three
plants) and Yellow-bellied Sheathtail Bat. Scatteredfarm dams and soaks occur across the project
area. However, theyrepresent only a very small proportion of habitats present and mostly support
non-native vegetation.

The road reserves of Fernbank-Glenaladale Road and Bairnsdale-Dargo Road support scattered native
trees and linear tracts of Plains Grassy Woodland (8.76 ha), Plains Grassy Forest (4.27 ha) and Lowland
Forest (1.00 ha). High quality patches of this vegetation correspond with ecological communities listed
under the Environment Protection and Biodiversity Conservation Act 1999 and Flora and Fauna
Guarantee Act 1988 and these areasare also known to support the significant flora species such as
Slender Wire-lily (six plants). Vegetatedroadreserves within the project area provide habitat
connectivity within a highly fragmented landscape.
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5.1.8 Materialscharacteristics: soils

An understanding of the existing soils, subsoils and overburden characteristics is critical to the
understanding of both landform stability and productivity. Itis expected that the soils will be used
for rehabilitation and post-mining landuse, therefore the nature of the soils will inform
rehabilitation plans in terms of the need for soil conditioning, levels of fertilising and residual post-
mining capability.

An investigation of soils was conducted in the project area, with two soil types being recorded as
occurring, with broadly similar physical characteristics and fertility (Landloch, 2020d):

e Texture-contrast soils (sodosols) with an acid, sandy A horizon overlying a high clay, sodic B
horizon overlying gravel. These soils are largely associated with the plateautops in the project
area. The sodosols in the project area are susceptible to tunnel erosion as they are strongly
layered and have dispersive B horizons.

e Sandy soils (podosols) of reasonably uniform texture throughout the profile, acid pH, and
almost all non-sodic, overlying coffee rockand/orgravel, These soils are largely associated with
slopes adjoining the plateautops in the project area.

e Shallow sandy soils overlying gravel are commonly associated with creek/valley floor locations
and are largely formed by fluvial processes.

Surface soils in the project area have several inherent limitations to plant growth, including strongly
acidic pH and high levels of exchangeable aluminium; a moderate tendency to hardsetting and/or
dispersion; low water holding capacity; deficiency in some trace elements (chiefly boron and copper)
and variable deficiencies in potassium and phosphorus.

Subsoils in the project area are generally of poor quality for agriculture and other uses, being either
deep sands with low fertility and water-holding capacity, or sodic clays which are prone to dispersion
and hardsetting.

Overburden in the project area is made up of the Haunted Hills Formation, which is a fluvial deposit
comprising twodistinct units: a lower gravel unit, and an upper clay and sandy clay unit. Material
properties that are of concern in both the gravel and sand/clay units include a high percentage of
exchangeable magnesium (approximately 65 to 72%) and sodium (approximately 20 to 24%), and a low
calcium to magnesium ratio (0.1). These properties have the potential tocause clay dispersion and
render the subsoils / overburden susceptible to tunnel erosion. The salinity level of the overburden
(0.31 to 0.44 decisiemens per metre)is low: release of saline seepage or leachate is unlikely.

According to Landloch (2020c), analysis of wastes and overburden do not indicate sufficient
concentrations of sulfide to cause acid mine drainage (AMD). This is substantiated by the findings of
EGI (2020). For the HHF clay/sand, measured TotalS was 200 mg/kg, very much lower than the levels
of 3,500and 5,555 mg/kg of TotalS typically adopted as a cut-off to identify potential acid forming
materials (Australian Govt 2016). As well, pH levels in the samples tested were close to, or slightly
above neutral, evidence that little acidification has occurredin the past. A geochemistry study by EGI
(2020) concluded that “the risk in relation to occurrence of acid sulfate soil will also be low”.
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5.1.9 Materialscharacteristics: mining residues

An understanding of the characteristics of the mining residues (tailings) is critical to rehabilitation
plans and the nature of these tailings will determine important factors such as: water retention of
residues; levels of heavy metals; the leachability of these metals from the residues; and the
potential of the residues to form acid mine drainage (EGI,2020).

An investigation of mining residues (tailings) produced by the project was conducted by Kalbar as
part of its metallurgical test program and also assessed by Landloch in 2020 (Landloch, 2020b).
Mining residues consist of two streams of tailings; fines and coarse tailings. Fine tailings consist of
tailings finer than 38 um: that is, of a texture similar to a sandy clayey silt. Because of its fine
particle size, this material has been identified as having potential to increase the water storage
capacity of reconstituted soils (Landloch, 2020b).

The coarse sand tailings stream s essentially a fine sand and as would be expected of a sand, has low
salinity and fertility. The salinity level of both the coarse sand tailings (0.03 decisiemens per metre)
and fines tailings (0.09 dS/m) is low and will not generate saline seepage or leachate.

The mineral composition of the fine tailings is dominated by quartz, mica and kaolinite (a clay mineral),
with trace amounts of rutile and other titanium oxides (Table 5-4 5-4). Sulphide concentrations in the
sand tailings and fines tailings contain insufficient concentrations of sulfide to cause acid mine
drainage.

Table 5-4: Mineral composition of fine tailings (by X-ray diffraction)

Mineral Abundance (range), %
Quartz 40.5-47
Mica 24.8-28
Kaolinite 20.7-25
Rutile /anatase 1-1.2
Other and non-diffracting 0-10.9

Source: Bureau Veritas (2017)

Totaland water-leachable metalsin fine and coarse tailingsare typically low (Table 5-5). None of the
total metals concentrations determined in representative fine or coarse tailings samples exceeded
health-based investigation levels for soils in areasused for residential purposes (National
Environmental Protection Measure, Guideline on Investigation Levels for Soil and Groundwater, 2013).
Water leachable concentrations of metals measured in samples of fine and coarse sand tailings all met
ANZECC water quality criteria for protection of freshwater aquatic ecosystems (95t percent ecosystem
protection level), with the single possible exception of one result for leachable copper in a test
conducted on a sample of fine tailings. All the totaland leachable metalstest results satisfied EPA
waste classification criteria for industrial waste (EPA, 2009).
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5.1.10 Radiation monitoring and assessment

Baseline radiation monitoring of the following environment features were conducted as part of the
EES assessment:

e Air—radon monitoring within the project area and the broader region (as far as Bairnsdale);
e Groundwater from the monitoring bores shown in Figure 5-3;

e Surface water; and

e Soils from within and adjacent to the project area.

The radionuclide content of surface soils in the project area and south of Bairnsdale—Dargo Road was
found to fall within or below the global average radionuclide content of surface soils for uranium,
thorium and potassium (K) 40. This result indicates soils in this area do not have elevated levels of
these radionuclides.

The radionuclide content of surface soils in the project area north of Bairnsdale—DargoRoad s
substantially elevated compared to the global average radionuclide content of surface soils for both
uranium and thorium. The elevated levels in this part of the project area are due to the orebody
occurring at, or closer to, the ground surface.

The average absorbed dose rates measured in the project area are consistent with background
terrestrial radiation levels encountered in Australia.

Radiation monitoring will continue prior to, during and post operations to determine that post mining
radiation levels are lower thanor matchthe pre-mining baseline levels.

An assessment of the radiological impacts of the proposed mining and processing operations within
the project area was carried out by SGS (2020). The main heavy mineral constituents of mineral sands
are the titanium-bearing minerals, predominately ilmenite, but also rutile and leucoxene, as well as
zircon, and the rare earth bearing minerals monazite and xenotime. Uranium and thorium are also
present in these minerals, predominantly associated with the zircon and rare earth products.
Consequently, the mining and processing of heavy mineral ores can have the potential to cause
elevatedradiation exposures of both workers and the public during operations, and from the
management of waste and non-economic minerals arising from production.

Most uranium and thorium bearing minerals will be removed as part of the HMC, with only trace
amounts in the tailings returned to the mine pit for disposal, comparable to some of the topsoil in the
project area. Furthermore, rehabilitation of the pit area after disposal will meanthat the overburden
and subsoil cover will lead to further attenuation of the gamma radiation field. As a consequence, the
external radiation dose at the surface will not be significantly different to the ambient background
radiation levels in the region. SGS (2020) concluded that there will not be any significant long-term
impact on radioactivity levels in groundwater arising from mining, mineral processing and the disposal
of tailingsand other waste. Measured radiation in the fine and sand tailings are well below 1 Bg/g. As
such, the SGS report concludes that the fine and sand tailings do not constitute radioactive waste
material.
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Table 5-5: Totaland leachable metals/ metalloids in fine and coarse tailings (from EGI, 2020).

Leachable metal, mg/L

ASLPO (EPA waste

ANZECC 95%

Total metal, mg/kg

Metal( LoR, mg/L R . . classification ecosystem LoR, X . X Tf:cl)agiii;t:vﬁi:ce NEPM HiL-
metalloid Fine tailings Coarse tailings criteria), mg/L protection, mg/L mg/kg Finetails  Coarse tails criteria), mg/kg A, mg/kg
Aluminium 0.1 <0.001 (0.003) <0.001 - 0.055* 4,500 260 - -
Antimony 0.001 <0.001 <0.001 1 - 0.5 <0.5 <0.5 75 -
Arsenic 0.05 0.009 (0.005) 0.005 (0.003) 0.35 0.013** 35 4.4 500 100
Beryllium 0.01 <0.0005 <0.0005 1 Sk 0.5 <0.5 <0.5 100 60
Bismuth 0.001 <0.001 (0.001) <0.001 - - 1 <1 <1 100 -
Boron 0.02 <0.02 <0.02 15 0.37 1 <1 <1 15,000 4500
Cadmium 0.0001 <0.0001 <0.0001 0.1 0.0002 0.1 <0.1 <0.1 100 20
Chromium™** 0.005 <0.005 (NT) <0.005 (NT) 2.5 0.001 81 10 500 100
Copper 0.001 0.002 (<0.001) <0.001 100 0.0014 17 1.8 5,000 6000
Fluoride 0.1 0.3 (NT) <0.1(NT) 75 - - NT NT 10,000 -
Lead 0.001 <0.001 <0.001 0.5 0.0034 10 1.9 1,500 300
Mercury 0.00005 <0.00005 <0.00005 0.05 0.0006 75 40
Molybdenum 0.001 0.003 <0.001 2.5 - 1,000 -
Nickel 0.001 <0.001 <0.001 1 0.011 3,000 400
Selenium 0.001 <0.001 <0.001 0.5 0.011 0.1 0.3 <0.1 50 200
Silver 0.001 <0.001 <0.001 5 0.00005 0.1 0.1 <0.1 180 -
Sulfate 1 <1 (NT) <1 (NT) - - 100 100 <100 - -
Manganese 0.005 <0.005 <0.005 - 1.9 23 6 - -
Thallium 0.001 <0.001 <0.001 - - 0.5 <0.5 <0.5 - -
Thorium 0.0005 0.0017 (0.0012) 0.0008 (<0.0005) - - 9.8 1 - -
Uranium 0.0005 0.0005 (<0.0005) <0.0005 - - 3 0.4 - -
Zinc 0.001 0.002 (<0.001) 0.003 (<0.001) 150 0.006 16 2.3 35,000 7400

* Applies to freshwater with pH >6.5. Not defined for waters with pH <6.5. ** ANZECC criterion for As V; EPA criteria for chromium are for Cr VI—sample results are for total Cr.

*** A dash (-) means no criterion or guideline value has been defined; ‘NT' means samples were not re-tested after 3 dayssettling time. ASLP values in parenthesesare for test conducted

after allowing extracted samplesto settlefor 3 days (to allow settling of colloidal materials). If no values appearin parentheses, the 3-day test result wasthe same asthe original test result
conducted immediately after sample extraction.

5-15



KALBAR OPERATIONSPTY LTD FINGERBOARDS MINE DRAFT REHABILITATION PLAN

5.1.11 Social and culturalvalues

The project locality lies within Kurnai or Gunai/Ganai (‘the Gunaikurnai’) People’s territory, an area of
East Gippsland between Wilson’s Promontory and the New South Wales border (ALA, 2020). The
project area is located within the traditional territory of the Brabralung people, one of five clans of the
Gunaikurnai (ALA, 2020). Today the Gunaikurnai people are represented by the Gunaikurnai Land and
Waters Aboriginal Corporation.

The majority of land within the Gippsland region is public land occupied by state forests and national,
coastaland marine parks (EGCMA, 2013 and WGCMA, 2012). The bulk of private land within the
region has been cleared for agriculture and is used for grazing, dairy, meat production, forestry and
irrigated horticulture. Land capability in the region is variable with the most productive land located
on the Mitchell River floodplain, river terracesand gullies (Hamilton SierraCon, 2020). The Lindenow
flats of the Mitchell River are a high-value irrigated vegetable production area.

The Mitchell River National Park is located approximately 10 km north of the project area. The
Gippsland Lakes system, a Ramsar listed wetland, is located approximately 28 km southeast of the
project area. These naturalassets draw tourists to the area for a range of outdoor activities such as
bushwalking, cycling, boating and scenic drives. Retireesare also being increasingly attractedtothe
area due to the proximity of these natural assets and scenic landscape.

There are nine settlements and towns within a 10-km radius of the project area. Each of these has a
distinct identity. Some residents have a strong family history of farming in the local area and others
have moved to the area more recently for lifestyle reasons. The bulk of residents live in owner
occupier households on rural residential living and farming properties.

The Gippsland region has a number of areaswith a high level of socioeconomic disadvantage,
characterised by lower levels of income, lower educational attainment, employment in unskilled
occupations and dwellings without motor vehicles. The local government areasnearest to the
Fingerboards project, the Shires of Wellington and East Gippsland have Socio Economic Indices for
Areas (SEIFA) scores of 974.1and 958.2, respectively, which is slightly below the national average
score of 1,000 and indicative of a slight to moderate levels of socioeconomic disadvantage, relative to
other local level government areasin Australia.

The main sources of employment in the East Gippsland Shire in 2016 were aged care residential
services (4.8%), supermarket and grocery stores (3.2%) and primary education (3.1%) (ABS, 2016). East
Gippsland’s fishing industry is a major employer. Other notable sources of employment include the
vegetable industry and tourism sector (Hamilton SierraCon, 2020). In2016, the top employers by
industry in Wellington Shire were dairy cattle farming (5.9%), hospitals (5.4%) and primary education
(3.0%) (ABS, 2016). Top employers in the shire include RAAF Base East Sale, ExxonMobil (through its
Esso/BHP joint venture), Murray Goulburn and Fulham Prison. Employment opportunities at RAAF
Base East Sale have increased in recent years with the expansion of the base.

In 2016, the proportion of the labour force looking for work in both the East Gippsland Shire (6.4%)
and Wellington Shire (6.2%) was consistent with the Victorian average (6.6%), yet lower thanthe
regional average (7.4%) (ABS, 2016). Managers, technicians, tradesworkers, and professionals were
the main occupation types in the two shires, in line with the Victoriantrend (ABS, 2016).

5.1.12 Public Health (After Coffey,2020a)

Health statistics may become a valuable baseline to review any possible impacts that rehabilitation
and closure activities may be claimed to have on public health.

The top causes of death in both East Gippsland and Wellington shires are malignant cancers, followed
by cardiovascular disease. As outlined in Table 5.8, the percentage of people reporting high blood
pressure in East Gippsland and Wellington shires is higher than the state average, asare alcohol

5-16



KALBAR OPERATIONSPTY LTD FINGERBOARDS MINE DRAFT REHABILITATION PLAN

related deaths per 10,000 of the population. Life expectancy levels across the two shires are slightly
lower than the Victorianaverage.

Across East Gippsland and Wellington shires, people reporting asthmais 2-3% higher than it is for
Victoria, while the percentage of people reporting type 2 diabetes is higher in Wellington Shire (6.6%)
compared to East Gippsland Shire (3.8%) and Victoria (5.0%).
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6 POST-CLOSURE LAND USES AND OBJECTIVES.

This Section identifies post-mining land use(s) for the project and sets out the closure objectives
required to facilitate those land use(s).

6.1 Proposed post-mining land uses

The post-closure land uses proposed in this rehabilitation plan were determined by taking into
account:

1. The existing land uses.

2. Views expressed by stakeholders during consultation
3. Compliance with legaland policy requirements.
4

Likely success of achieving closure objectives (technical risk), having regard to biophysical
conditions at the site.

Stakeholder consultation including the opinion of landholders produced a clearinterest in returning
the original character andfunction of the landform especially with respect to farming. This
consideration led to six proposed closure land use zones ( and Figure 6-1 to Figure 6-6). seeking to
largely reinstate pre-mining beneficial uses, but with consideration given to biophysical attributes of
the rehabilitated land profile and an increase in the proportion of land allocated to the rehabilitation
of native vegetation. Amenity plantings to enhance aestheticsand landscape values are planned,
particularly along public boundaries and road reserves.

The most significant proposed changein land use is the removal of blue gum and pine plantations in
the southwestern portion of the project area and their replacement with approximately 200 ha of
native grassy woodland. The focus of revegetationin this area will be on species that comprise the
‘Gippsland Red Gum Grassy Woodland and Associated Native Grassland’ ecological community. This
vegetation community is listed as threatened under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999.

The proposed post-closure land uses within the mine operations areas do not currentlytarget new or
novel agricultural, industrial, commercial or recreational uses, although this could potentially change
depending on ongoing stakeholder consultation

Trees and/or shrubs will be established in all zones. Tree seed or seedlings will be, as much as possible,
provenance material sourced from within, or close to, the project area. Flora species selected to
revegetate rehabilitated areas will provide habitat for listed threatened species known to occur or that
have the potential to occur within the project area. Other factorswhich influence successful
revegetationinclude soil properties, drainage, aspect and landform.

Zones A and B are currently subject to grazing and correlate to plateautop and swales. These will be
largely returned to similar vegetation with the intent of achieving grazing animal productivity
equivalent to, or better than, current levels. Tree density, particularlyin Zone B, will be increased from
the current density to reduce deep drainage, reduce potential of seepage flows, and increase erosional
stability.

Zones C and D will be revegetated withtree and shrub species consistent with local native vegetation
communities. Grazing will be excluded from these zones.

Zones E and F will also be revegetated with species broadly consistent with appropriate local native
vegetation communities.
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Table 6-1: Post-closure land use zones

Zone
name

Zone
code

Zone area

(ha) (%)

Final land use

Description/example

A Plateau 696 (55%) Grazing Large area of open woodland, nativeand improved pasture on broad
grazing undulating plateau top.
Typical gradients, horizontal to 1:10
B Swales 116 (9%) Grazing/native Relatively small area bordering plateau slopes where gradients begin
and vegetation to increase and runoff flows concentrate prior to discharge onto
plateau plateauslopes, supporting native trees and shrubsand native and
edges exotic grasses.
Typical gradients, 1:12to 1:5
C Valley 208 (17%) Native vegetation  Native vegetation (trees, shrubs, groundcover species and exoticand
slopes native grasses)on more steeply sloping plateau edges.
Typical gradients, 1:8 to 1:3
D Channels  32(2%) Riparianareasand Riparianzones and their associated channels (waterways) (whether
associated existing or re-established), vegetated with nativeriparian and/or
waterways aquatic plant species
Typical gradient alongchannel, 1:50to 1:1
E Native 205 (16%) Native vegetation  Native grass woodland in western part of project area broadly
grass consistent with EVC 55 (Plains Grassy Woodland), EVC 47 (Valley
woodland Grassy Forest), and EVC 877 (Lowland Herb-rich Forest). Locatedon
plateau landform.
Typical gradients, Horizontal to 1:10
F Road 33(3%) Road verge. Verges of realigned public roads vegetated with predominantly native
Verge Predominantly grass with low-density trees and shrubs.

native vegetation

Typical gradients, Horizontal to 1:10

Agreements for land located within the mining licence are proposed to be individually negotiated with
landowners in accordance with the requirements of the Mineral Resources (Sustainable Development)
Act 1990 (Sections 85 and 87). The act sets statutory compensation requirements and will take into
account (but not be limited to) the following:

e Land-use post mining (in most cases this is expectedto reflect the pre-mining land-use);

e Changesto landform (eg slope contours) aligned with the post mining land-use;

e Agreedvegetation planting aligned with the post mining land-use;

e Hand-back criteria (eg, productivity, weed density, soil condition) aligned with the post mining
land-use;

e Replacement or repair/maintenance of any infrastructure (eg. roads, fences, dams) located on
the leased land;

e Changesto land access (eg. access roads, gates) post mining;

e Possible agistment of livestock on alternative properties during the leasing period;

e Ongoing compensation or rehabilitation obligations if land does not meet agreed hand-back
criteria.

Agreementsfor land located outside of the mining licence will be negotiated with landowners on the
following basis:
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e Registered easements for specific infrastructure or utility requirements (eg. Rail siding, power
lines, private haul road);

e Compensation for loss of land related to these easements, including solatium (compensation
for non-financial disadvantage), if required;

e Agreedland-use post mining and the need for easements(in most cases this is expectedto
reflect the pre-mining land-use);

e All other factors listed above.
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Figure 6-1: Proposed post-closure land uses within the project area (existing land parcels delineated with white lines).
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Figure 6-2: Proposed post-closure land uses within the project area Detail 1
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Figure 6-3: Proposed post-closure land uses within the project area Detail 2
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Figure 6-4: Proposed post-closure land uses within the project area Detail 3
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Figure 6-5: Proposed post-closure land uses within the project area Detail 4
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Figure 6-6: Proposed post-closure land uses within the project area Detail 5
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6.2 Closure and rehabilitation objectives

The EES scoping requirements set out the following draft evaluation objective for closure applicable to
the aspect of rehabiitation:

e Rehabilitation: To establish safe progressive rehabilitation and post-closure stable
rehabilitated landforms capable of supporting native ecosystems and/or productive agriculture
that will enable long-term sustainable use of the project area.

The EES scoping requirements also set out other draft evaluation objectives that are relevant for
closure to the following aspects:

e Biodiversity: To avoid or minimise potential adverse effects on native vegetation, listed
threatened and migratory species and ecological communities, and habitat for these species,
as well as address offset requirements for residual environmental effects consistent with state
and Commonwealth policies.

e  Water, catchment values and hydrology: To minimise effects on water resources and on
beneficial and licensed uses of surface water, groundwater andrelated catchment values
(including the Gippsland Lakes Ramsar site) over the short and long-term.

e Amenity and environmental quality: To protect the health and wellbeing of residents and local
communities, and minimise effects on air quality, noise and the social amenity of the area,
having regardto relevant limits, targetsor standards.

e Social, land use and infrastructure: Tominimise potential adverse social and land use effects,
including on, agriculture (such as dairy irrigated horticulture and grazing), forestry, tourism
industries and transport infrastructure.

e Landscape and visual: To avoid adverse effects on the landscape and recreational values of the
Mitchell River National Park and minimise visual effects on the open space areas.
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7 CLOSURE CRITERIA

Closure of the project is ultimately intended to establish the objective “To establish safe progressive
rehabilitation and post-closure stable rehabilitated landforms capable of supporting native ecosystems
and/or productive agriculture that will enable long-term sustainable use of the project”. In meeting
this ultimate aim and the EES objectives, specific closure criteria have been developed.

Eachclosure criteria may apply to one of more of the project rehabilitationand closure objectives.
This information is tabledin Table 7-1 along with the measurement tool and timeframe that will be
the method to indicate satisfaction of closure obectives.
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Table 7-1: Provisional rehabilitation and closure criteria

ecosystem land use, is resilient, self-
sustaining, and comparable to
surrounding area (orto agreed
analogue system).

reference sites.
Percentage vegetation cover.

Vegetation community
structure /density of
particular life forms.

Vegetation health.

Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
Aspect/s addressed X .
(data or observations that will be | (frequency of measurements)
used)
Rehabilitation A Previously disturbed areas are Land capability equivalentor . Pasture conditions (biomass, | ®  Annual surveys of
. rehabilitated to establish a modified better than pre-mining dry matter productivity) rehabilitated areasfrom
'Soual, land use and environment receptive to vegetation condition. observed to be acceptable, commencement of mining
infrastructure regrowth and recovery over time and . . using data from enclosures operations to assess
Landscape and which where possible, blends with the Cm?mggT:;j l\:géhpTag;eed post and species balance surveys progress against criteria.
. surroundinglandscape. ’ prior to mining. . .
visual e  Compliance audits
conducted with five years
after completion of
rehabilitation activities.

. Monitoring to continue until
closure criteriamet and
land returned to
landowners.

Rehabilitation B,C, D,E Landscape function andvegetation, for Species richness / diversity e  For native revegetationareas, | ¢  Annual surveys of
F areas rehabilitated to a natural values at 70% or more of perennial plant speciesand rehabilitated areasfrom

groundcover density
demonstrate development
trends along desired
trajectory based on pre-
mining surveys and
comparable referencesites.

commencement of mining
operations to assess
progress against criteria.

e  Compliance audits
conducted within five years
after completion of
rehabilitation activities.
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Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
S RE (data or observations that will be | (frequency of measurements)
used)
Rehabilitation A B,CE |e Most appropriate material mix . Land capability equivalentor e  Pasture biomass/dry matter | e  Annualsurveys of
) F (topsoils, overburden, tailings) are better than pre-mining productivity measuredat rehabilitated areas from
Social, land use and used in the upperlayers (~1 m)of post condition. rehabilitation monitoring commencement of mining
infrastructure mining landforms. Soil properties . . sites equal to, or greater than operations to assess
. - e  Areasrehabilitated to a grazing .
support desired surface stability and o that measured at reference performance of materials
vegetation growth, productivity and land u.sn.e are resilient, self- sites. against vegetation criteria.
A . sustaining, and comparable to
resilience,accordingto zone . )
requirements. the surrounding undisturbed
area.
Rehabilitation A e Seeabove. . Major macronutrient (N, P, K, | ¢  Soil monitoringagainst pre- e  Twice yearlysurveys of
and organic C) concentrations mining data and reference rehabilitated areasfrom
Social, land use and in root zone (0 to 600 mm) are sites. commencement of mining
infrastructure equal to, or greaterthan, operations to assess soil
those measured at comparable macronutrients in soils.
reference sites,and indicate
that the soil is capable of
sustainingrequired
groundcover levels.
Rehabilitation A BCE | Declared or controlled weed species . Weed diversity does not . Pre-miningflora and e Annual surveys post-
F are identified and controlled. exceed 110% of baseline vegetation surveys and commencement of

Biodiversity

survey results.

. Weed abundance is
comparable toreferencesites.

e  \egetationingrazingzones (A)
is dominated by pasture grass
and legume species suitable
for grazing.

surveys ofadjacent non
mining area reference sites.

rehabilitation activities in an
area.

° Monitoring to continue until
closure criteriamet and
land returned to
landowners.
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Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
Aspect/s addressed . .
Y (data or observations that will be | (frequency of measurements)
used)
Rehabilitation All e  Air emissionsare controlled during e  Air emissionsmeet PEM e  Air quality monitoringasper [ e  Ongoing monthly
] rehabilitation and post closure. requirements for PMjg, PM;y s, EPA requirements. monitoring from EES
Amenity and respirable silica and heavy approval.
environmental metals.
quality
Rehabilitation All . No contaminated water isreleased e Surface andgroundwater e Comparisonagainst baseline | ¢  Quarterly monitoring of
Biodi " from site. quality reflect original (pre- monitoring data. surface and groundwater
loaiversity mining) baseline chemistry. sites during operationa
Water, catchment phase of mining: frequency
values and of on_gomg post-closgre
hvdrol monitoring to be reviewed
ydrology infinal rehabilitation plan.
Rehabilitation A e Adequate dewateringoffineandsand | ¢  Tailings areasare sufficiently e Tailings areasare greater e  On-going three monthly
tailings areas. dewatered to be than 70% solids and monitoring during
geotechnically stable. consolidated. operations.
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Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
Aspect/s addressed
Y (data or observations that will be | (frequency of measurements)
used)
Rehabilitation All . Landform designs to achieve No evidence of uncontrolled e Asbuiltsurveys and elevation | ¢  Twice yearly, with

Biodiversity

Water, catchment
values and
hydrology

appropriate landform erosion rates.

subsidence or displacement of
rehabilitated mine landform
surfaces.

Land surface configuration
complies with the final
landform design including
maximum allowed slope
angles.

No erosion features
incompatible with safe use of
the land for agreed post-
closure uses:

In areas of natural vegetation,
density ofrills / gullies and
rate of sediment discharge
does not exceed that on
agreed reference sites.

On agricultural land, erosion
features greater than 300mm
deep occupy less than 0.5% of
the rehabilitated surface; no
gullies greater than 500 mm
deep.

data recorded and used for
comparisons.

e  Visual observation of water
ponding and flow paths
followingrainfall events.

additional inspections
following significant storm
events (greaterthan1in 10-
year event).

7-15




KALBAR OPERATIONSPTY LTD FINGERBOARDS MINE DRAFT REHABILITATION PLAN

Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes

Aspect/s addressed . .

Y (data or observations that will be | (frequency of measurements)
used)

Rehabilitation All . Identification and re-shaping of all e  Anyremaining mine voids or e  Results ofslope displacement [ ¢  Quarterlyinternal, review of
potentially geotechnically unstable engineered slopesto satisfy monitoring and road pillar slope stability information,
mine waste landforms, embankment relevant requirements of the deformation monitoring pavement deformation data
structures, or roads. Occupational Health and during and after backfilling. and other geotechnical

Safety Act and associated ) monitoring data.
. . . Results of daily planned,
regulations and willcomply . . : . .

. . . routine visual observations e Annualindependent review
with static and dynamic for def o p ; hnical o
stability criteria defined the or deformationin roa of geotechnical monitoring

pavements. data.

project’s Ground Control
Management Plan. e  Geotechnical monitoring of
landforms and structures
from completion of landform
formation post mining
activity. Use of drone aerial
. Drainage structures (e.g., drop photographs and Lidar data
structures)are designed by to monitor changes.
certified engineer and
demonstrated to be stable.

. Ground movements do not
resultinloss of infrastructure
(roads, pipelines) functionality.

e Inspections show that
channel linings, surface
armour, engineered drop
structures, etc. arein place
and functioning.

Rehabilitation C,D,E . Implementation ofa post miningland | e Livestock excluded from e Livestockaccessintothese e  Ongoing monitoring from
use plan which includes geomorphologically fragile areas controlled and commencement of
discouragement of livestock grazing on areas until closure of areas monitored. rehabilitation.
newly created (geomorphologically achieved.

fragile) landforms, flow lines and
riparian areas.
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Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
S RE (data or observations that will be | (frequency of measurements)
used)
Rehabilitation C,D,E . Develop vegetation cover to minimise | ¢  Groundcover density achieves | ®  For native revegetationareas, | ®  Annual surveys of
erosion. and maintains atleast 70% of perennial plant speciesand rehabilitated areas from
perennial surface cover. groundcover density commencement of mining
) o demonstrate development operations to assess
. LlFterden5|ty|s <‘:omparable trends along desired progress against criteria.
with reference sites. .
trajectory based on pre- . . .
mining surveys and . Flnalcomplla\.nc.e a.udlts
comparable referencesites. conducted W't.hm five years
after completion of
rehabilitation activities.
Rehabilitation C,D . Design and construction of post mining | e Waterways are kept . Inspections using AusRivAs e  Twice yearlyfrom start of
Lo . landforms such that post closure geotechnically, hydrologically (or anagreed equivalent)to rehabilitation associated
Biodiversity hydrological patternsresemblethe and erosionally stable and are assess thestability, with a waterway.
Water, catchment pre-mining environment. adequately vegetated. vegetation health and flow
values and regimes of waterways within
hydrology and adjacent to the project
area.
Rehabilitation C,D e Asabove. e  Surface flows from project e  Comparisonagainst baseline | ¢  Annual monitoring for five

Water, catchment
values and
hydrology

area reflect flow patterns of
the pre-mining environment.

monitoring data and EES

surface water flow modelling.

years post closure of
surface and groundwater
sites.
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dose at surface and radon levelsin

levels acrosssite do not

with water.

Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
Aspect/s addressed . .
Y (data or observations that will be | (frequency of measurements)
used)
Rehabilitation A Management of the return of materials During active mining e  Monitoring of groundwater e  Quarterly monitoring
Biodi it (tailings, overburden) preventsthe operations, mounding of levels within and surrounding groundwater levels from
lodiversity creation of perched water tablesclose groundwater is contained the project area. authorisation of the EES.
to the surface. below the tailings layers within
Water, catchment - gs 1ay e Annually for five years post
values and the rehabilitated landform and closure of surface and
within the project area.
hydrology prol groundwater sites.
At the time of site
revegetation, groundwater
levels do not extend into the
plant root zone (exceptin low
lying areas where pre-mining
watertable levelsare naturally
shallow).
Rehabilitation All Post closure, no contaminated water Surface and groundwater e  Comparisonagainst baseline | ¢  Annual monitoring for five
Biodi it from the project area enters the levels and quality reflect monitoring data. years post closure of
todiversity surrounding natural environment. original (pre-mining) baseline surface and groundwater
Water, catchment chemistry. sites.
values and
hydrology
Rehabilitation Al Rehabilitation to ensurethat radiation Average surface radiation e  Radiationsurveys at project | e  Annuallyfor the first two

completion demonstrates

Amgnltyandt | atmosphereis lessthan or equalto exceed background (baseline) that pre-mining background then every three years if
enwronmen a baseline levelsfound within the for surface radiation levels, (baseline)levelsachieved. radiation levels are found to
quality project area. radon levels or activity levels be below baseline levels.

years of rehabilitation and

. Every three months for
surface and groundwater
monitoring of radiation
levels to account for
seasonal variation.
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Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
Aspect/s addressed . .
Y (data or observations that will be | (frequency of measurements)
used)
Rehabilitation All Operational hazardous materials e  Concentration of metals and e  Site contamination e At rehabilitation

management practices, such as
bunding, etc. to be employed during
closure process.

See also decommissioningand removal
of site infrastructure below.

hydrocarbons in soilsto depth
of atleast 2 mdo not exceed
average pre-mining
concentrations.

e  Allhazardous structures
removed from the area or
remaining structures made
safe; no openvoids remain at
project completion.

. Any remaining toxic materials
will be appropriately removed,
contained or remediated and

do not exceed SEPP guidelines
atclosure or thereafter.

assessment at project
completion.

completion.

Social, landuse and | All
infrastructure

Landscape and
visual

Infrastructure will be decommissioned
and removed, unless means of legal
ownership transfer documentation has
been agreed with stakeholders.

e  Allindustrial structuresand
visually obtrusive elements
have been removed from the
site unless legal
documentation regarding
transfer of ownership.

. Decommissioning completion
report and regulator site
inspection.

e At the completion of mining

and processing operations.

7-19




KALBAR OPERATIONSPTY LTD FINGERBOARDS MINE DRAFT REHABILITATION PLAN

Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
Aspect/s addressed . .
Y (data or observations that will be | (frequency of measurements)
used)
Landscape and All Removal of any remaining stockpiles, Scale and form of remaining e  Photographicrecords: e At rehabilitation
visual visual or noise bunds as part of closure mine landforms in respect of comparison with pre-mining completion.
plan. surrounding landscape to be landscape.
. . audited by anindependent
Rehabilitated landform will closely . . )
e suitably qualified person. Audit
resemble the existing natural . L
land S reportincludedinsite
andform. Once vegetationis relinquishment report.
established, the rehabilitated areas are
expected to be visually indistinct from
surrounding unmined areas.
Rehabilitation All Application of current miningindustry Closure planning KPIs and e Annualreview of e  From commencement of

Biodiversity

Water, catchment

rehabilitation techniques suitableto
the site conditions and constraints of
the post-mining environment.

targets are met onanannual
basis.

Financial provisioning for mine

rehabilitation and closure
provisioning; three yearly
independent audit of closure

rovisioning.
values and Effective resourcing of annual update rehabilitation isadequate for P &
hydrology to Closure Cost Estimate. remaining closure works e  Acceptance ofrelinquishment
; including post-closure by regulators or landowners
Amgmtyand Establishment of a cross functional fnonitoriigand maintenance) szecg!on agreed closure
environmental closure planning KPI for the mine site. o
ualit N criteria.
q y Legal transfer of liability for

Social, land use and
infrastructure

Landscape and
visual

Effective resourcing of Triannual
rehabilitation plan update.

Effective resourcing of post-closure
management and preparation of the
final Relinquishment Report.

anyongoing maintenance
works includingifrequired any
Trust Fund arrangements.

operations.

7-20




KALBAR OPERATIONSPTY LTD

FINGERBOARDS MINE DRAFT REHABILITATION PLAN

Evaluation objective | Zone Closure Target Closure Criteria Measurement tool Timeframes
Aspect/s addressed . .
Y (data or observations that will be | (frequency of measurements)
used)
Rehabilitation All e  Effective community and stakeholder | ¢  Closure planningrecognisedas| e Implementation ofthe e  From EES onwards.
odi . consultation throughout the project a Corporate KPI until final stakeholder consultation plan
Biodiversity life to ensure that all lease relinquishment. throughout project life.
opinions/requests/commitments/legal
Water, catchment 'p e a & . Financial provisioning for mine | e Continuous up-dating of stake
values and liabilities are recorded and responded I ) .
to rehabilitation isadequately holder consultation register.
hydrology covers any remaining external
Amenity and land owner compensation
environmental claims.
quality e Inclusion ofthe detailed
social. land use and stakeholder consultation
infras;ructure register within the Final
Relinquishment Report.
Landscape and
visual
Rehabilitation All e Implementation of the stakeholder e Legaltransfer ofliability for e  Continuous updating of e  From EES onwards.

Biodiversity

Water, catchment
values and
hydrology

Amenity and
environmental
quality

Social, land use and
infrastructure

Landscape and
visual

consultation plan throughout project
life.

anyongoing maintenance
works includingifrequired any
Trust Fund arrangements.

. Earth Resource Regulation
acceptance of Final
rehabilitation plan and
application for surrender of
mininglease.

. Legal acceptance by post
mininglandowners.

stakeholder consultation
register.
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8 IDENTIFICATION OF REHABILITATION AND CLOSURE RISKS

Kalbar has interpreted ‘risk’ to meanthose factors that could affect the reliable attainment of agreed
rehabilitation outcomes or objectives.

This section has focussed on the key risks and mitigations relevant to mine rehabilitation and closure.
The complete risk assessment of the construction , operation, and closure of the project is provided in
the Draft Work Plan and associated Risk Management Plan. Appendix A of this document provides a
summary of risks and mitigation measures relevant to mine rehabilitation.

8.1 Key project rehabilitation and closure risks

Key issues and potential impacts have been identified that relate to the risk of not achieving successful
closure of the project, including the risk of not meeting one or more of the closure targets. Issues and
impacts have been identified and assessed through ongoing stakeholder engagement, specialist
studies, other investigations and field trials.

This section is focused on key issues and impacts that affect closure success. Otherissues and potential
impacts that are not critical to closure success, but are still relevant to decommissioning and
rehabilitation activities more generally and to the closure phase of the project are addressed in detail
in the Draft Work Plan.

Key issues and potential impacts that could influence the successful closure of the project relate to:

e The presence of any contaminationin soils used for rehabilitation, including from hazardous
materials, or the presence of radionuclides or heavy metalsin the post-mining landform.
e Erosion (loss) of soils from surface flows of runoff water on the post-mining landform.
e Failure of vegetationto establish on the post-mining landform and/or poor growth of
vegetation once established.
e Geotechnicalissues including:
= Collapse or deformation of mined slopes
= Collapse or deformation of road pillars
= Liquefaction
e Rehabilitationand closure execution risks
=  Dust
= Bushfire
= Radiationexposure during decommisssioning

Key socioeconomic impacts during mine closure relate tothe loss of income and employment. As the
project transitions from operation to closure, opportunities associated with the supply goods and
services tothe project and employment will decline. Unplanned closure would result in the loss of
employment and income for businesses supplying goods and services to the project. This may occur
temporarily or permanently. Socioeconomic issues and potential impacts are discussed in detail in
Socioeconomic impact assessment chapter of the EES.

8.1.1 Soil contamination

8.1.1.1 Hazardous materials

Soils could become contaminated over the life of the project through accidental leaks or spills of
hazardous materials such as diesel, oil, hydraulic fluids and chemicals. Contaminated soils will affect
the ability of vegetation of establish on the final landform. Measures will be implemented throughout
the project to prevent leaks or spills from occurring and to effectively clean up any contaminated soils
should anaccidental release occur. Any unexpected or previously unknown areas of contaminated
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soils encountered during rehabilitation, decommissioning and closure will be remediatedso as not to
adversely affect plant establishment.

8.1.1.2 Radionuclides and heavy metals in post-mining landform

The radionuclide content of surface soils south of Bairnsdale—Dargo Road fall within or below the
global average radionuclide content of surface soils for uranium, thorium and potassium. This result
indicates soils in this area do not have elevated levels of these radionuclides. The radioactivity in the
coarse and fine tailings are similarly low levels. Following mining of the ore and rehabilitation, the
levels of radioactivity of the ground surface will be less than pre-mining levels.

For the materialto be returned to the mine void, the uranium activity concentrations range from 0.12
to 0.18 Bg/g. This range is generally lower than the radioactive concentration of uranium in surface
soils north of Bairnsdale—Dargo Road of 0.08 to 0.66 Bg/g. The thorium activity concentrations in the
material to be returned to the mine void range from 0.28 to 0.40 Bg/g. These levels are generally
lower than the radioactive concentration of thorium in surface soils north of Bairnsdale—Dargo Road of
0.12to 1.23 Bqg/g, which is due to the presence of subcropping ore. !

Testing samples of materialsto be used in rehabilitation found low levels of all heavy metals in coarse
sand tailings, which is consistent with a material largely, if not completely, composed of quartz grains.
Low levels of metals were found in fines tailings, except for arsenic. Fines tailings had a concentration
of arsenic of 45 mg/kg, which is within the soil background range of 1 to 50 mg/kg reported by the
National Environment Protection Council’s Guideline on the Investigation Levels for Soil and
Groundwater. The concentration of arsenicin fines tailings was above the ecological investigation level
of 20 mg/kg, but below the health investigation level of 100 to 200 mg/kg reported in the same
guideline.

Fines tailings, which will be in the form of a centrifuge cake, will be placed together with overburden in
the mine voids significantly reducing the average concentration of arsenic in such mixes.

8.1.2 Erosion of soils

Erosion, of either surface soils or subsurface soils (tunnel erosion) can cause significant loss of soils
from an area, create landinstability (including through tunnel erosion) and lead toincreased turbidity
and sediment entering waterways. The factors affecting erosion risk have been considered in the
design and planning of the final landform and the preparation of the closure strategy.

8.1.2.1 Surface erosion

The valley slopes and flow channels in the project area have the most potential for erosion compared
to the plateauand swales. The key risk factors for the valley slopes are their relatively steep gradients
and occurrence of grazing, which reduces surface vegetation cover and disturbs surface soil.
Undercutting at the bottom of valley slopes is also a potential issue in some areas. The key risk factors
for flow channels are the infrequent but large flows, lack of riparian vegetation, and disturbance
caused by grazing tosoils and vegetation cover.

Erosion leads to soil loss with the rate of loss determined by the erosive strength (erosivity) of rainfall
events (high intensity rainfall is generally more erosive), the stability of soils (erodibility), and the
steepness and length of slope and vegetation cover. Farming activities, such as mechanical ploughing
on the contour of a slope, can also affect the amount of soil lost within an area.

The overall plateau dimensions and distances that drainage (surface water) will move through the
various flow channels will be similar to the pre-mining landform. Careful design of the landform will
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ensure that the gradients constructed will not exceed the gradient of the correlated Ication in the pre-
mining landform.

The post-closure land use zone with highest gradient (and highest associated erosion risk) is Zone C
(valley slopes). Gradients in this zone are planned to be largely the same or less steep than those
currently present, reducing the erosion risk relative to existing conditions. Erosion resistance will be
increased in Zone C relative to pre-mining levels of surface cover through including rock into the
surface soil, excluding stock and using higher densities of trees and shrubs. The higher vegetation
densities provide a range of benefits such as increased root mass in the soil, higher rates of infiltration
of runoff water, reduced rates of seepage through valley slopes, and accumulation of surface leaf
litter.

Rehabilitated Channels (Zone D) will be designed to be less prone to erosion by the design of drainage
paths as broader, U-shaped features. They will also be protected from erosion by inclusion of gravel
and boulders into the stream bed, early establishment of revegetation, and widening of the valley
floor in the design process. Inaddition a revegetation programme for revegetation of all gullies
downstream of mining activities will be commenced at the first autumn or winter after environmental
approval.

The Revised Universal Soil Loss Equation (RUSLE) (Renard et al, 1997) is well supported by research
and is used widely across Australia for assessment and management of erosion. It has been used for
this project to provide an objective argument that the rehabilitation program planned will provide the
same or greater landform erosional stability after mine closure.

The equation is:
A=R.K.L.S.C.P

where A is the average annual soil loss (in t/ha/year), R is the average annual rainfall erosivity factor, K
is the soil erodibility factor, L is the slope length factor, S is the slope steepness factor, C is the cover
management factorand P is the support practice factor.

Broadly, for pre- and post-mining landforms, R (rainfall erosivity factor) will be unchanged (or at least,
not changed by mining) and K (soil erodibility factor) will be largely unchanged as the same topsoil
layer will still be present on the soil. Within the RUSLE, the practice factor P is largely used to describe
effects of tillage on the contour, so is not relevant to minesite rehabilitation.

That leaves factors L (slope length factor), S (slope steepness factor), and C (cover management factor)
that may be altered by mining and rehabilitation.

As discussed above, it is planned to increase surface cover and rock in the soil (thereby reducing the
factor, C) in the valley slope areasof Zone C where the erosion risk is highest.

Consequently, that leaves the LS factor combination as an indicator of potential changes in erosion
potential due to changes in landform from pre- to post-mining. Mapping of LS factor” distribution on
pre- and post-mining landforms shows that the post- mining landform will not result in any increases in
LS in the steeper areas of highest erosion potential (Figures Figure 8-1 to Figure 8-4). Consequently,
the assessment (based on well- established and accepted methodology) demonstratesno increase in
erosion risk due to the contours of the proposed final rehabilitated landform.

Given that the project area (including the highest risk Valley Slope zone) is currently largely stable, it
can be concluded that the planned changes in landform, vegetation, and surface management will all
deliver increases in the erosion stability of the area.
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Figure 8-1: Before and After Erosion Risk — Overview.
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8.1.2.2 Tunnel erosion

The types of soils present in the project area, and the gradient of slopes in the areasin which they
occur, generally do not favour the development of tunnel erosion. The sodosols are most likely to be
susceptible to this type of erosion as they are strongly layered, and with unstable subsurface
components. The layered surfaces provide a way for seepage flows to move throughthe subsurface.
Sodosols mostly occur on the low-gradient plateautop, reducing the risk of tunnel erosion occurring.
The podosol soil type that dominant areas with higher gradients have a low risk of tunnel erosion as
they are not strongly layered and are largely sandy soils.

Tunnel erosion requires a point in the landscape at which a relatively large volume of water entersthe
soil. Soil profiles and the revegetation planned for each post-closure land use zone in the post-mining
landform aim to maximise water use through increasing surface vegetation cover, tree densities and
the overall ability of the soil to store water. Tunnel erosion also requires a soil layer that will be readily
moved in the seepage flow. Potentially dispersive (unstable) soils (such as overburden) placedas part
of a constructed subsoil will be treated with gypsum or equivalent. Treatment will be over a thickness
of atleast 500 mm and will reduce exchangeable sodium and magnesium to levels that reduce the
dispersive risk.

A 300 mm topsoil layer will be placed over the manufactured subsoil will provide a total effective
depth for plant roots of at least 800 mm. Topsoil and subsoil will be ripped (mechanically broken up) to
remove any pronounced layering to eliminate the interface along which water can move. Revegetation
will minimise the volume of seepage flows that reachesvalley slopes and channels through increasing
the density of deep-rooted species (trees and shrubs) to minimise the potential for seepage flows to
exit in such areas.

8.1.3 Poor or failed vegetation establishment or growth

Successful rehabilitation relies heavily on vegetation becoming established, and continuing to grow, in
the planned densities and species mix.

Poor establishment and performance of areas of rehabilitated pasture may lead to diminished use and
value as grazing land. Prolonged dry conditions with evaporation of water occurring at higher rates
than incoming rainfall will reduce soil moisture and adversely affect pasture establishment and
productivity. Selection of pasture mixes will be criticalin maximising pasture productivity.

Failure or poor performance of revegetation can occur due to several factorsas described below.
8.1.3.1 Poor viability of seed

Plant seeds will be collected locally to provide material for use in revegetation of areas to be returned
to native vegetation. The viability of such locally-collected seed canvary due to factorssuch as the
how and when (time of year) it is collected. Some areas of the final landform will be seeded directly
with locally collected seed. The seed will be tested for viability prior to use.

8.1.3.2 Delayed or failed establishment of vegetation from seed

Delayed establishment of vegetation from seed may occur due to prolonged dry conditions or a
drought. Seed will remain viable in the soil and will establish once rainfall occurs. Delayed
establishment typically has no significant impact on rehabilitation outcomes where surface erosion (by
water or wind) is not a significant risk.

Establishment failure typically occurs when a rainfall event triggers germination, but subsequent
prolonged dry conditions result in death of the germinated plants. In such cases, reapplication of seed
ata later date (when suitable rainfall is considered more likely to occur) will resolve the issue with no
significant damage or site deterioration due to delayed vegetation establishment. Establishment
failure can also occur due to predation of seeds and/or young seedlings by insects.
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In areaswhere the risk of erosion (by water and/or wind) is higher, hydroseeding (applying seed with a
tackifier, which is a chemical compound used to increase stickiness) can be used to stabilise the soil
surface and minimise erosion. Hydromulches can also be used to prevent erosion and retain moisture
longer so it becomes more available to germinating seeds. In some cases, supplemental irrigationcan
be provided.

8.1.3.3 Poor growth due to unsuitable soil chemistry or physical parameters

Soils in the project area provide low to moderate productivity for grazing and are generally unsuitable
for many other agricultural uses. The soils have several inherent limitations to plant growth, including
acidity, sodicity, low water holding capacity, and deficiencies in phosphorus, potassium, boron and
copper (refer to Section 11.3.3).

Most of these limitations can be addressed using established soil management and agronomic
approaches. These include adding fertilisers to address nutrient and mineral deficiencies and lime and
gypsum to address pH and potential cation imbalances (imbalances in the ratio of cations, such as
calcium, magnesium, sodium and potassium, which can result in soil structural problems). Where
available, organic material can be incorporated to increase soil organic matter and provide nutrients in
more slowly-available forms.

If the soil has not been managedto ensure a suitable growing environment for revegetation, thenthe
chances of failure areincreased. The growing medium must be relatively free of weeds and have a
suitable water holding capacity and fertility for the proposed revegetation. Mixing of topsoil with other
soil substrates that contain undesirable chemical or physical properties may result in unfavourable
conditions that hinder seed germination and plant growth.

The suitability of topsoil for revegetation will be maximised where required by spreading ameliorants
such as lime, organic mulches, and fertilisers on these soils prior to stripping. Surface grasses will be
retainedand mixed in with topsoil during the stripping process. A manufactured subsoil will be used to
augment topsoil to provide a more productive medium for plant growthin rehabilitated landforms.
The subsoil will be a mixture of overburden or coarse sand with fines tailings, at a ratioto be
determined. This may also include organicamendments. Specific mixtures will aim to increase the
water and nutrient holding capacity and decrease hardsetting tendency of the subsoil.

8.1.3.4 Grazing and damage by pests, livestock and native animals

Vegetationin rehabilitated areas will also certainly require protection from grazing pests, livestock and
native animals. The level of protection needed will be assessed in each area and suitable measures
applied once revegetation works have commenced. The strategiesadopted in eachlocation, and over
time, will be flexible enough to adapt to the presence of different animals, fluctuating populations and
variations in weather from year to year.

8.1.3.5 Restriction of deep drainage

Deepdrainage may be restricted due to hardsetting of backfilled fines tailings. This has the potential to
affect deep rooted perennial pastures, trees and shrubs by creating waterlogged soils and perched
watertables within the soil profile.

8.1.4 Geotechnicalrisks

Geotechnicalrisks including instability, deformation and liquefaction of the rehabilitated landform has
the potential to impact on human safety, and the surrounding environment and infrastructure.
Disturbing the landform through removing topsoil, overburden and the target ore, followed by the
placement of tailings, overburden and topsoil back into the mined areaswill need to be managedto
ensure these risks are reduced as far as practicable.

The geotechnicalrisks described below relate to both operation and closure phases of the project, as
both phases will take place concurrently and affect one another. Actions taken during operations, such
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as mining within acceptable slope tolerances and monitoring surface water ponding, will impact on the
geotechnical stability of the final rehabilitated landform.

8.1.4.1 Collapse or deformation of mined slope

The collapse or deformation of a mined slope during operation or closure could occur due to several
factors including inadequate mined slope design, slope not mined to design, slope being steepened or
undercut by surface water, water infiltration from perched watertables or surface water changesto
groundwater pressure unknown, weaker or variable ground conditions, or an earthquake. Ifa mined
slope was to collapse completely or partially, or deform, adjacent to an existing road or a private
property, it could impact on the road or private property, as well as on human safety and the
surrounding environment.

8.1.4.2 Collapse or deformation of road pillar

The collapse or deformation of a road pillar, either completely or partially during operation or closure
could occur due to inadequate road pillar design, the road pillar is not constructed to design, the road
pillar is steepened or undercut by surface water, water infiltration from perched water tables or
surface water changesgroundwater pressure, unknown, weaker or variable ground conditions, or an
earthquake. If a road pillar was to collapse completely or partially, or deform, adjacent to an existing
road or a private property, it could impact on the road or private property, as well as on human safety
and the surrounding environment.

Other than earthquake, the remaining factors are all avoidable by management measures and
geotechnical drilling and avaluation. Kalbar has already commenced geotechnical testworkand
studies in road pillar construction.

8.1.4.3 Liquefaction

Liguefaction, whereby a granular material (such as soil or tailings) loses its strength and stiffness due
to a sudden changein stress conditions is a risk to the stability of the rehabilitated landform, including
mined slopes and road pillars, particularlyif the tailingsreturned to the mine void are not adequately
dried and confined. If liquefaction occurred, it could potentially impact human health and safety, as
well as the surrounding environment and infrastructure.

The likelihood of liquefaction occurring is rare, however the consequences in some circumstance are
extreme or major. Ifliquefaction was to occur, the stability of the landform does not depend on the
strength of the tailingsand the overburden encapsulating the tailings would allow the landform to
remain stable. Accordingly, receptorsoutside the pit void (for example, public infrastructure or
watercourses) are unlikely to be at risk of significant impact.

8.1.4.4 Differential Settlement of Landform

Differential settlement of the reconstructed landform following construction and rehabilitation could
create areasof ponding or diversion and concentration of overland flow. Settlement of backfilled
tailings will be largely complete before local overburden placement ends. Fines tailings will have
minimal settlement risk as the tailings have been dewateredto a stable cake before placement into
the mine void.

Nonetheless, as it is essential that surface runoff on the final landform drains evenly, with no areas of

ponding and minimal diversion and concentration of flow at any point, initial rehabilitation works
should:

e Planlandforms with consideration of the as placed and final settlement of each component,
the final landsurface will, on average, be approximately 1.3m higher than the original.

e Monitor surface elevation change for a minimum of 1 year following rehabilitation works; and
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e Use the measured amount of settlement to adjust the settlement parameter and establish
guidelines for material placement for future rehabilitation works.

8.1.5 Execution Risks

Rehabilitation activities can cause significant impact with subsgent exection risk if non compliant. The
key risks of this type are considered dust generation, bush fire and handling of potentially dangerous
substances during decommissioning.
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8.2 Risk mitigation

Proposed mitigationto address the potential impactslisted in Section 8.1 relating to closure are set
out below. Unique alphanumeric identifiers included in parentheses are derived from the mitigation
register presented in the Draft Work Plan.

Contamination of soils

e Areas used for handling and/or storage of hazardous materials will be appropriately bunded and
contain spill response equipment (RH17, TE41).

e Hazardous materials will be managed (including storage, handling, transport and disposal) in
accordance with relevant Safety Data Sheets (RH18).

e Mobile plant and vehicles will be maintained regularlyand in accordance with manufacturers
specifications. Maintenance will include inspections for leaks and spills (RH19).

o Ifaleak or spill occurs, contaminated soil will be excavatedand disposed of at a licensed facility
(RH32).

e Personnel will be trained in management of hazardous materials and spill response procedures
prior to commencement of work (RH20).

e Triple interceptor traps will be used to prevent releases of hazardous materials from bunded areas
(RH31).

e Operation of the project in accordance with a management licence covering radiation safety-
related aspects of the project in accordance with the provisions of the Radiation Regulations. The
licence is likely to include compliance with the Radiation Protection Series No. 9 as a condition. This
Code of Practice requires the development and implementation of a radiation management plan
for all operation, which must be developed in accordance with the specific requirements of the
Victorian Department of Healthand Human Services and take into account any special conditions
or exemptions from specific provisions of the Radiation Regulationsthat might apply to the project
(RDOS5).

Erosion and increased turbidity and sediment deposition in waterways

e The mine void will be progressively backfilled and rehabilitated to minimise the area required for
topsoil and overburden stockpiles (AQ07).

e Construction of stockpiles will be designed to avoid flow pathways to minimise erosion (RH04).

e Rocks will be included in rehabilitated channel beds to increase critical shear of the bed and resist

initiation of scour, thereby increasing channel stability to storm flows and minimising erosion
(RHOS6).

e Rehabilitation will be designed to ensure plateautops are close to level and evenly distribute runoff
to drainage paths (swales) discharging off the plateauto adjoining major flow channels. Swales will
be designed to be broad, U-shaped, no steeper than current stable drainage paths, and consistent
in shape with the most stable drainage paths currently present (RHO7).

e Riparianvegetation will be established in rehabilitated flow channels to increase effective hydraulic
roughness of the channels, thereby reducing flow velocities, increasing channel stability to storm
flows and minimising erosion (RH08).

e High ratesof vegetation establishment will be prioritised in rehabilitated flow channels (especially
in the first three years of rehabilitation) to maximise surface cover and minimise erosion (RH09).

e Hydromulches or tackifiers will be used where appropriate to prevent erosion and ensure more
effective use of incident rainfall by germinating seeds (RH11).
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e Hydroseeding will be used in rehabilitation areas where appropriate to stabilise the soil surface and
minimise erosion (RH12).

e Seeding times and rates will consider site/local experience to ensure maximum reliability of
vegetation establishment. Seed will be re-applied in areas where rehabilitation performance does
not meet established targetsat a later date when suitable conditions, e.g. rainfall, are considered
likely to occur (RH13).

e Stockpiles will be vegetated where appropriate to minimise erosion (RH22).

e Stockpile slope angleswill be constructed as low as practicable and mulch materialsand contour
ripping will be strategically used to stabilise stockpiles, prevent runoff and minimise erosion (RH23).

e The density of deep-rooted treesand shrubs will be increased in areasat risk from tunnel erosion
by minimising the volume of seepage flows reaching valley slopes and channels (RH24).

e Grazing will be excluded in rehabilitated flow channels to maintain sufficient levels of vegetation
cover on the surface of the channel bed and prevent disturbance of soils by trampling by livestock,
thereby increasing channel stability to storm flows and minimising erosion (RH25).

e Topsoil stockpiles scheduled to be in place for four months or longer (or for an unknown duration)
will be restrictedto a height of 2 m and treated with soil stabiliser, or revegetatedimmediately
following their construction (RH26).

e Treedensities in areasplanned for grazing land use, particularly in swale areas, will be increased to
reduce deep drainage and seepage flows, and to maximise erosion stability (RH27).

e Gypsum or equivalent, will be applied in sufficient quantity over a depth of at least 500 mm to
reduce exchangeable sodium and magnesium to acceptable levels (ESP <4 and Ca/Mg ratio>0.5)
where material likely to disperse (such as Haunted Hills Formation overburden or fines tailings) is
placed as part of a constructed subsoil (RH28).

e Revegetatedareaswill be fenced (electric fencing with multiple closely spaced tapes)to prevent
damage by stock or kangaroos, where cost-effective to do so (RH29).

e Where practical, undisturbed water will be diverted around disturbance areas. (SW24)

e The design and placement of infrastructure in the project area will consider potential for flow
accumulation and increased flood risk. (SW02)

e Erosion within gullies will be controlled using primary and secondary sediment traps constructed at
appropriate sites. Catchment water onsite will be retained to approximately 10% annual-
exceedance-probability. All site drains will be designed and profiled to reduce water flow velocity,
to reduce erosion. (SW04)

e Ifrequired, bed instability will be addressed though appropriately designed grade controls, such as
the use of rock chutes. (SW07)

e All stream bed instability areaswill be inspected prior to, and annually during construction to
ascertain a rate of movement and potential risks posed to mine infrastructure. (SWO08)

e Surface water management infrastructure designed to capture run-off (and eroded sediments) will
be maintained until such a time that vegetationis fully established and stabilising the
landscape.(SWO09)

e The fresh water storage, process water, contingency water and water management dams will have
design storage allowance for a 1 in 100-year average-exceedance probability, 72-hour storm event.
(SW11)
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e The project will recover and reuse water where practicable (such as run-off from ore stockpiles and
water recovered from in-pit tailings storage) (SW23)

e Permanent and long-term drains and bund walls will be topsoiled and vegetated with suitable
vegetation as soon as possible. (SW39)

e Appropriate outlet scour protection will be placed on all stormwater outlets, chutes, spillways and
slope drains to dissipate flow energyand minimise risk of soil erosion.(SW30)

e Ephemeraldrainage gullies will be revegetatedinareasdownstream of future mining activities
prior to operations commencing (SW34)

e Appropriate erosion and sediment control strategieswill be implemented to prevent gully erosion
in areas adjoining the project footprint (TE23).

o No-go zones will be established around waterbodies adjoining the project footprint to prevent any
disturbance to the biodiversity values present within these areas(TE24).

e Strategiesto control sediment runoff (and reduce the potential for increased turbidity in
downstream aquatic habitats) and reduce the potential for spills will be implemented during
construction and operations (TE25).

e Management techniques, such as underdrains, sumps and water recovery pumps will be used to
maximise the recovery of waterin the mine void tailings containment cells. (GW15)

Poor or failed vegetation establishment or performance

e Progressive rehabilitation to return land to pre-mining or agreed land use capability and
productivity (RHO5, VLO5).

e Management of grazing, asfollows:

— Larger plants that are less susceptible to grazing damage will be used in rehabilitation areas
where possible (RH15).

— Revegetationwill be conducted over as large an area as possible at one timeto spread potential
impacts of animal grazing over larger areas (RH30).

— Scheduling planting of tubestock to maximise initial growth, including in spring to take
advantage of warmer growing conditions, or in autumn to take advantage of the wet winter
(RH33).

— Rehabilitated areaswill be irrigated where required to promote satisfactory performance and
vegetation establishment (RH14).

— Guards will be placed on tubestock where required to prevent damage by rabbits, cockatoos and
other pest animals (RH16).

— Spreading seed to achieve a stem density significantly higher thanthe target toallow for losses
due to animal damage and other causes, with thinning at a later date to achieve the target
number of stems per hectare, particularlyin areas where a higher (moderate) density of treesis
proposed and where there s inclusion of understorey species (RH34).

— Revegetatedareaswill be fenced (electric fencing with multiple closely spaced tapes)to prevent
damage by stock or kangaroos, where cost-effective to do so (RH29).

e Seeding times and rates will consider site/local experience to ensure maximum reliability of
vegetation establishment. Seed will be re-applied in areas where rehabilitation performance does
not meet established targetsat a later date when suitable conditions, e.g., rainfall, are considered
likely to occur (RH13).
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e Rehabilitation activities will be timedin consultation withlandholders and based on analysis of
long-term rainfall patternsto maximise the rate of successful vegetation establishment and
rehabilitation performance. (RH10)

e Hydromulches or tackifiers will be used where appropriate to prevent erosion and ensure more
effective use of incident rainfall by germinating seeds (RH11).

e Site inductions will include information on the different soil types present across the project area
and their corresponding management, including in relationto stockpiling (RH02).

e Where possible, ameliorants such as organic mulches and fertilisers will be spread on in-situ
topsoils prior to stripping to increase soil fertility (RH21).

e Fines (centrifuge cake) will be blended with coarse sand tailings and placed so as to ensure any
restrictions to drainage are far enough below the soil surface such that the growth of vegetationis
unaffected (RH03).

e Revegetation of mined areas will include planting of a range of locally occurring native shrubs, trees
and groundcover plants in consultation with DELWP to recreate the target vegetation community.
(TE11)

e Biosecurity procedures will be implemented to avoid introducing and spreading weeds, pests and
diseases into the project area and surrounding areas. (TE45)

e Disturbed areaswill be revegetatedtoincrease habitat value and visual amenity while reducing the
likelihood for establishment and proliferation of weeds. (TE46)

e Revegetation of mined areas will include management of weeds and pest animals. (TE47)

o Areas will be revegetated following the mine rehabilitation plan, to: Increase overall native
vegetation cover in the project area. Increase native vegetation patch size (TE9)

Geotechnical

e Undertake rigorous geotechnical design methodology using all available information and account
for variability and uncertainty (GEOO1).

e Undertake slope stability and displacement monitoring of mine slopes adjacent to roads using one
or a combination of:

— Survey targets (prisms) located on mine slopes and read by a robotic total station (RTS) from
various fixed survey pillars.

— Radar, for safety-critical situations where a rapid response may be required (GEO02).

e Undertake daily visual assessments around mining areas near infrastructure, including checks for
signs of deformation (e.g., cracks, compressional ridges), over steepening of slopes and poor
management of surface water (e.g., pooling) (GEO03).

e Ensure that all mined slopes adjacent to infrastructure are surveyed and verify that they have been
mined within acceptable tolerances of specified slope designs (GEOQ04).

e Incorporate surface water run-off controls into mine designs, including:

— Prevent uncontrolled ponding of surface water from rainfall within the specified stand-off
distance from slope crests. Controlled ponding and re-direction should be used where
topography makes it difficult to re-direct water from areas and drains along edges of roads.

— Prevent any surface water run-off over mine slopes with crest windrows, including no ponding
behind the windrows.
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— For the 5 m berm in mine slopes, if necessary, collect any rainfall run-off and any seepage water
in drains along the toes, and re-direct it down the slope via a lined drain to the pit floor. Review
these water controls in the early stages of mining.

— Manage water storage and ponding areas on the pit floor well away from slope toes, and away
from areas that will form foundations for road pillars (GEOOS5).

e Undertake visual assessments of water controls on a regular basis, and after rainfall, to ensure that
any ponding, seepage or run-off meets design specifications (GEOQ6).

e Account for earthquake motion (acceleration)in mine slope designs (GEOQ07).

e Undertake visual assessments of excavationsfor any variability of expected geological conditions,
with particular focus on weaker than expected materials or features (GEOOQS8).

e Ensure that excavation visual assessments are routinely completed by an experienced geologist or
mining engineer with some geotechnical understanding (GEOQ9).

e Following an earthquake event, the following checks should be completed:

— Visual assessment of mining areasand surrounds for evidence of slope instability or
deformation, and any water interactions with slopes including seepage, liquefaction and
infiltration into new cracks or depressions.

— Visual assessment of roads adjacent to mining areasand roads on road pillars for evidence of
cracking and subsidence. This could include a drive-along at a safe speed to check surfaces for
serviceability.

— Check all slope stability and deformation monitoring equipment to ensure it is still functioning
(GEO10).

e Undertake deformation and settlement monitoring of mine slopes around mining operations and
assess for horizontal strain and tilt at margins of existing roads, measured by straingauges and tilt
meters (GEO11).

e Undertake deformation and settlement monitoring of road pillars around mining operations and
assess the following:

— Horizontal strain and tilt on completed road pillars, measured by strain and tilt gauges; initially
prior to formation of the roads to confirm that residual are below tolerances; and prior to filling
the voids adjacent to the road pillar.

— Settlement of constructed road, either by surveying and/or settlement plates (GEO12).
e Construct road pillars from Haunted Hills Formation gravel and/or coarse sand tailings (GEO13).

e Conduct initial trials during the early stages of building road pillars to verify construction methods
and achieved densities (GEO14).

e Document, review and quality control the construction and monitoring of all road pillars, including:
— Assessing the construction of road pillars against planned construction methods.
— Trial various compaction method to document and assess for performance outcomes.

— Formally review road pillar construction methods prior to constructing high road pillar, including
specifications of Haunted Hills Formation gravel, sand tailings dewatering and compaction, any
additives (e.g., fly ash), achieved strengths and deformation moduli and settlement times for
each stage (GEO15).

e Where possible, exclusion zones will be put in place for the geotechnical risk zones (GRZ) around
each mining area and public access will be limited in affected areas (GEO16).
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Place overburden and sand tailings on a sound, free-draining mine floor (GEO18).

If excess materialsare placed on natural surfaces, remove weak materials such as topsoil, alluvium,
and dune sand prior to placement (GEO19).

Construct slopes of landforms from Haunted Hills Formation gravel, particularly for slopes with a
gradient of 1:3. For slopes of 1:4 or flatter, dewatered, stacked and compacted coarse sand tailings
can be placed within the outer zone of the slope, with Haunted Hills Formation gravel forming an
outer layer (GEO20).

Place Haunted Hills Formation clay well within the landform (GEO21).

The next lift of material on top of sand tailings will be constructed only when the deposited sand
tailings have achieved a partially-dewatered state (i.e., such that rapid loading will not induce a
pore pressure increase). (GEO22).

Nominally compact Haunted Hills Formation gravel to minimise latent settlement of the landform
that may affect the final landform profile (GEO23).

Ensure surface water courses are directed away from the landform during construction and
operation so rainfall does not pond or cause localised infiltration (GEO24).

Rehabilitation and closure execution impacts

Speed limits will be implemented and enforced on unsealed project roads to minimise dust
generation. (AQO4)

The mine void will be progressively backfilled and rehabilitated to minimise the area required for
topsoil and overburden stockpiles . (AQQ7)

Certain activities will cease when real-time monitoring indicates that trigger level near key sensitive
receptors have been reached. (AQ13)

Certain activities will be scheduled to avoid excessive dust emissions during forecast adverse
weather conditions. (AQ14)

Dust generation will be managedin accordance with the air quality sub-plan. (AQ15)

A principal contact person will be identified for community queries and follow a complaint response
procedure (see Chapter 12: Environmental management framework for the detailed complaints
procedure). Twenty-four hour contact details for relevant project personnel will be provided
through lettersand signage onsite. (AQ19)

A bushfire management plan will be prepared and implemented that identifies measures for
landscape, siting, design, defendable space, construction, water supply and access and includes site
specific bushfire mitigation measures, awarenessactions, preparedness levels and fire response
procedures for the site. (BFO1)

Workers will be provided with training specific to their role on potential radiation risks and
measures to be implemented to reduce or minimise radiation exposures. All training will be
documented. (RD02)

The project will be operated in accordance with a management licence covering radiation safety-
related aspects of the project in accordance with the provisions of the Radiation Regulations.
(RDO5)
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9 REHABILITATION AND CLOSURE IMPLEMENTATION

Rehabilitation will occur during operation of the mine (progressive rehabilitation), and after mining has
ceased (and following the decommissioning and removal of infrastructure). This section describes the
adaptive approachto closure that will be implemented throughout the mine life, rehabilitation
methods, physical and chemical properties of materialsused in rehabilitation, approach to
management of surface water, and details of revegetationin each of the zones

9.1 Adaptive management

Rehabilitation activities will commence as early as the first year of mining and will continue for up to
approximately five years following the cessation of mining operations and completion of
decommissioning activities. Rehabilitation will therefore occur over a period of up to 25 years, with
significant opportunities to review the approach over that timeframe. Rehabilitation, decommissioning
and closure outcomes will also depend on actions and decisions made early in the mine life. The
following activities have and will be undertaken to ensure that the rehabilitation approach is adapted
and refined where necessary to achieve the required outcomes:

e Fully integrating ongoing closure planning into life-of-mine planning.

e Providing adequate resources and materials (such as topsoil, capping material for landforms, seed
and vegetative material) for successful progressive rehabilitation.

e Basing rehabilitation plans and activities on sound science by undertaking site-specific studies and
researchtrials early on in the mine life.

e Regularlyupdating progressive rehabilitation strategiesso they accurately reflect the annually
updated life-of-mine planning and rehabilitation performance.

e Reviewing and incorporating research and monitoring results into rehabilitation procedures.

9.2 Environment review committee

The environment review committee will continue to operate during the rehabilitation,
decommissioning and closure phases of the project. The committee is expected to include
members drawn from a range of stakeholders including representatives from the local community,
community groups, local and state government agencies and authorities, Indigenous groups and
small businesses. The committee would be chaired by an independent stakeholder to promote
openness and transparency. The role of the committee in the closure period would be to provide
information and feedback to Kalbar on the rehabilitation process.

9.3 Rehabilitation process

Mining will be conducted on a progressive basis, with areas of topsoil, then overburden being
removed prior to the removal of ore. Mined areaswill be progressively backfilled with coarse sand
tailings, overburden and fines tailings. Fines tailings will be placed together with overburden
(including manufactured subsoil) and topsoil, and then rehabilitated. The time from overburden
stripping to completion of rehabilitation seeding is likely to be between three to five years.

Two mine voids, of less than 100 ha total, are expected to be active at any one time. Progressive
rehabilitation behind the active mining areasand other infrastructure will result in a maximum
area of disturbance of about 285 ha at any one time. On average, anarea of about 80 ha is
expectedto be rehabilitated eachyear.

Project infrastructure, such as buildings, fencing, pipelines, powerlines, haul roads and other
pavements, will be removed after discussion with all relevant stakeholders. Some infrastructure
may be retained at the request of landholders, Southern Rural Water or East Gippsland Shire.
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Prescriptions for these various phases of operations are provided below.

9.3.1 Progressive rehabilitation

The nature of mineral sand mining allows for effective progressive rehabilitation from Year 1 of
operations. The intention is to restore the post mining landscape to a form approximating the pre-
mining landform, using a profile built up with overburden, tailings material and recovered topsoil.
Mining will be from a series of cells, with each ore mining location correlating toone Mining Unit Plant
(MUP) location. Progressively during operations, each mined-out cell will be backfilled first with sand
tailings and then overlain with overburden asiit is stripped ahead of the advancing mining face (Figure
9-1). The plan for progressive rehabilitation includes:

e Applying gypsum and/or other soil amendments, as required to topsoil before it is removed
ahead of mining.

e Allowing the deposited coarse and fine tailings materialto consolidate and dry sufficiently to
support earthmoving machinery.

e Placing overburden and fine tailings cake above the sand tailings.
e Manufacture, placement and blending of subsoil horizon above overburden.
e Replacing topsoil stripped from the area above the overburden.

e Establishing cover crops/pasture or native vegetation, consistent with post-mining land use
agreements.

Detailson the design of post mining landforms is provided in Section 9.4.4.3

B Mining - Sequence 5

Rehabilitated Pasture @ Top Soil Removal

Soil Conditionin

“

Seeding .
rden Removal

Topsoil and Manufactured Tailings Disposal Mineral Sands Mining
Subsoil Replacement
Backfill - Overburden & Centrifuge Cake

Figure 9-1: Progressive mining and rehabilitation sequence (mining takes place towards the right)

9.3.2 Topsoil Management

Prior to soil stripping, any tree vegetation would be cleared, but surface grass will be retained and
mixed with the topsoil when it is stripped. Surface soils will be stripped to a depth of approximately
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300 mm, as the B horizon soil is low in nutrients and organic matter aswell as being higher in clays and
gravels. Pre-mining soil seedbank sampling across all rehabilitation domains will help to characterise
existing weed loads and inform soil management for rehabilitation. Where required and appropriate,
ameliorants (such as lime, organic mulches, and fertilisers) will be spread on in-situ topsoils prior to
stripping to improve the value of topsoil as a growth medium during rehabilitation. Whenever practical
to do so, stripped topsoils will be placed directly on rehabilitation areas.

Ameliorant application rates may vary with final land use. Where returning to grazing, applications will
aim to address current constraints to soil productivity, and where native vegetationis planned, soil
preparation may need to consider the potentially lower levels of chemical fertility required.

In steeper areas soil management will include the incorporation of rock or gravelinto the topsoil to
increase erosion resistance and promote vegetation growth.

Where topsoil stockpiles are scheduled to be left in place for four months or longer, the stockpiles will
be restrictedto 2 min height and constructed with the top parallelto the floor.

Long term topsoil stockpiles will be vegetatedtostabilize the stockpile and protect against wind or
water erosion. If necessary, additional stabilization in the form of hydromulch (or similar) will be
provided. Ifthe stockpile vegetationis dominated by weed species, then spraying to kill weeds and re-
seeding with desired grassand legume species may be required.

9.3.3 Subsoils

Subsoils (the sub-surface soil below the topsoil) will be stripped and incorporated with the rest of the
overburden. The subsoils are of poor quality for agriculture and other uses, being either deep sands
with low fertility and water-holding capacity, or sodic clays prone to dispersion and hardsetting. A
manufactured subsoil will be used to provide a more productive medium for plant growth in
rehabilitated landforms.

The subsoil material will be composed of a combination of fines and coarse sand tailings, or
overburden and coarse sand tailings, which will be mixed and ripped (mechanically broken up) to form
a subsoil layer approximately 0.6to 0.8 m thick with suitable permeability and water holding capacity.
Trials are currently being conducted to determine optimal mixing ratios and rates of amendments
(e.g., gypsum, fertilisers and organic material) to optimise performance of the manufactured subsoil,
and the current plans for material placement will be revised as trial results become available. Findings
to dateindicate that a mixture of fines and coarse sand tailings will provide suitable properties for
subsoil to be used as a growth medium. The specific mixture(s) adopted will aim to increase water and
nutrient holding capacity of the subsoil and potentially greatlyincrease the resilience of vegetation
established on the re-constructed soils.

Because it is planned to replace current subsoils with tailored mixtures that will not be dispersive, the
soils to be replaced will be even less susceptible to hard setting and tunnel erosion development than
the existing profiles.

9.3.4 Overburden

The material sitting over the target mineral sands (overburden) is made up of a geological structure
called the Haunted Hills Formation. This formation was formed through fluvial processes (rivers and
streams) and comprises two distinct parts: a lower gravel unit, and an upper clay and sandy clay unit.

Understanding the physical and chemical properties of the overburden materialis important for
rehabilitation as some properties of the overburden could affect rehabilitation success. Boththe gravel
and sand/clay units include a high percentage of exchangeable magnesium and sodium and a low
calcium to magnesium ratio. These properties could cause clay dispersion, which could increase the
risk of erosion. Clay dispersion occurs when excessive sodium is present: when water is added, the
sodium attachedto the clay forces the clay particlesapart. This results in a cloud of clay forming
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around the aggregate.The fine clay particlesthat have dispersed clog small pores in the soil, degrade
soil structure, and restrict root growthand water movement.

Gypsum, a soft sulfate mineral composed of calcium sulfate dihydrate, will be applied during
rehabilitation to any overburden placed within the first metre of the rehabilitated profile. Gypsum
contains approximately 23% calcium and 18% sulfur and is used to improve soil structure and reduce
crusting in hard setting clayey soils.

Other properties of the overburden, such as salinity and sulphide concentrations, are sufficiently low
so as to not generate saline seepage or leachate or acid mine drainage, respectively. No acid sulfate
soils are present within the project area.

Excavating and depositing the overburden back into the mine void will increase the volume of the
overburden by 1.22 times the undisturbed material at the time of placement. The volume increase is
predicted to reduce quickly to 1.08 following consolidation of the material from self-weight and
placement traffic. After consideration of the volume lost due to shipping out of HMC and the swell of
the fine tailings, the net swell between original volume and the volume remaining after rehabilitation
is 1.05times. The difference is accommodated by a modest increase to the height of the final
topography and the infilling of the Perry Gully area.

The upper clay and sandy clay units of the overburden in the natural form have the ability to impede
the downward flow of groundwater with potential perching of water, however this is recognised as
uncommon since only three boreholes of 380 recorded perched water within the Haunted Hill
formation, and no instances of perched water were encountered within the Coongulmerang Formation
across the project area. The layering within the natural Haunted Hill Formation will be dramatically
reduced by the mixing during the mining and dumping process. Potential perching of waterabove
buried fine tailings will be addressed by the discontinuity of fine tailings at cell margins and the
retention of drainage structures at the low points in fine tailngs cells. In addition, the introduction of
high water retention soils and use of larger trees in all zones of rehabilitation will absorb additional
vadose water in the overburden profile including that above the fine tailings cells.

Tunnel erosion which may be relatedto perching of ground water, willbe managed by the above
methods controlling perching, and by surface drainage to ensure no excessive localised infiltration of
water and by placing the clays away from slope edges (the distance to be determined by the slope
gradient) (refer to Mining One Consulting, 2020).

9.3.5 Tailings

Coarse sand tailings and fines tailings have a high percentage of exchangeable sodium, which may lead
to clay dispersion, and will be addressed through adding gypsum as needed. The salinity level of both
the coarse sand tailings (0.03 dS/m) and fines tailings (0.09 dS/m) is sufficiently low such that the
material will not generate saline seepage or leachate. Similarly, the coarse sand tailings and fines
tailings contain insufficient concentrations of sulfide to cause acid mine drainage.

The geochemical properties of the fines tailingsare within the limits of clean fill, as classified by the
Industrial Waste Resource Guidelines — Soil Hazard Categorisation and Management, except for
arsenic and chromium (EPA Victoria, 2009). The total arsenic and chromium concentrationin fines
tailings samples have been measured as 37 mg/kg and 86 mg/kg respectively. This is higher than the
upper limits for clean fill of 20 mg/kg (arsenic) and 1 mg/kg (chromium), but well below the upper
limits for Category C waste of 500 mg/kg (both). The total arsenic and chromium concentration from
leach tests of fines tailings samples were less than 0.01 mg/L, which are well below the upper limits of
0.7 mg/L (arsenic) and 5 mg/l (chromium) for Category C waste. On the basis of both concentration in
solids and leachate, the fines cake can be considered Category C waste. Arsenic and chromium that are
in fine tailings centrifuge cake are unlikely to be potential hazards that will require management during
rehabilitation.
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The geochemical properties of the coarse sand tailings are classified as clean fill under the Industrial
Waste Resource Guidelines — Soil Hazard Categorisation and Management, except for chromium (EPA
Victoria, 2009). The total chromium concentration in coarse sand tailings samples has been measured
as 10 mg/kg. This is higher than the upper limit for cleanfill of 1 mg/kg, but well below the upper limit
for Category C waste of 500 mg/kg. The total chromium concentration from leach tests of coarse sand
tailings samples was less than 0.005 mg/L, which is well below the upper limit of 5 mg/L for Category C
waste. On the basis of both concentrationin solids (1 mg/kg)and leachate, (less than 0.005 mg/L), the
coarse sand tailings can be considered Category C waste Chromium in coarse sand tailings is unlikely
to require special management during rehabilitation.

9.3.6 Material Balance

Only a small proportion (in the order of 1.3%) of the material disturbed (overburden and ore) for the
project will be transported offsite as HMC and a shortfall in availability of bulk materialsis unlikely.
These materials will be used for reshaping of the final post-mining landform. Other than topsoil, which
will be separately stripped and stockpiled for use in rehabilitation, the only material required for
specific rehabilitation purposes is the cobbly or gravelly Haunted Hills Formation overburden, which
will be used for erosion protection and in other applications where material with a high component of
coarse particlesis required. A high level, whole-of-project materials balance for the project has been
developed (Table 9-1). A detailed materials balance will be developed once detailed mine design has
been completed. (Table 9-1, Figure 9-2)

In the order of 8 million tonnes of HMCwill be produced over the life of the project. The volume
represented) by this materialis more than compensated for by the slight swelling of mined material
that occurs when it is excavated and then replaced. When swelling is takeninto account and as the
amount of material exportedis small relative tothe total amount of mined material, sufficient material
will be available to reinstate the land surface to a configuration similar to the pre-mining surface,
including sufficient coarse materialto satisfy project requirements for erosion protection and other
engineering applications requiring gravelly or rock fill.
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Table 9-1: Life of mine materials balance

Material type Mined material, ~ Required rehabilitation

m3 materials, m3
Topsoil (Surface to 0.3 m) 3535762 3535762
Overburden: Gravelly HHF 63930300
Gravelly HHF: Road pillars 17798226
Gravelly HHF: Slope armouring 19690000
Gravelly HHF: Dam construction 993000
Gravelly HHF: Other void (bulk fill) 25449074
Subsoil and other overburden 162753402
Surface profiling (above fine tailings) 22,558,111
Other void (bulk fill) 140195291
Ore 99933166
Tailings 99933166
Total 330152630 330152630
Note: Volumes in tableare shownas ‘loose cubic metres’, meaning that the swell factor has already been taken
intoaccount.
350,000,000
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Figure 9-2: Life of project materials mass balance
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9.3.7 Surface water and groundwater management

Changes to the topography during closure activities will affect the surface water flow regime and
potentially the behaviour of groundwater beneath the project area. The approachto managing surface
water and groundwater during closure are described below.

9.3.8 Surface water
9.3.81 Surface water flows

In most cases, the mine area will be rehabilitated so that the post-closure topography and surface
drainage gullies will approximate the pre-mining surface topography. Changes in topography and the
effect on surface flows, between existing conditions and the proposed, post-closure landform were
assessed as part of the flood modelling assessment (Water Technology, 2020b).

Surface water flows within Lucas Creek catchment were largely predicted to follow the pre-mining
drainage line. Some shallow ponding (mostly less than 100 mm but up to 200 mm in depth) was
predicted in the upper reachesof the creek around the Fingerboards intersection. Ponding is a result
of irregularitiesin the modelled rehabilitated topography in areas of shallow gradient. Wider,
shallower flow paths are predicted with the post-closure landform, and lower flood flow velocities
(typically less than 1 m/s, compared to current velocities averaging higherthan 1.5 m/s) in the
reshaped gullies leading into the creek.

The proposed main drainage line within Simpson Gully is largely consistent with the current alignment.
Reshaping of tributaries in the upper reaches of this drainage line will result in wider, shallower inflows
into the main line.

Perry Gully will undergo the most significant modification compared to the current configuration, with
a large portion of the upper reaches proposed to be filled. A ridge line will divert flow into adjacent
catchments, reducing the overall length of the waterway. The modelled 1:100-year average return

interval (ARI) one-hour flow in the remaining reach of Perry Gully tended to be deeper than 1 m, with
water velocities greaterthan2 m/s.

Changes in topography in the Honeysuckle Creek system will increase the catchment boundary and
watershed. Adjustments to the landform, including reducing channelisation, will create generally
wider, shallower flow paths.

The following measures will be considered during the design of rehabilitated areas to prevent
excessive surface water from entering the interior of the landform and causing potential stability
issues:

e Naturalsurface water drainage courses will be re-routed away from the landform.

e Surface water ponding on the landform will be avoided through appropriate slope profile design
and topsoil treatments.

9.3.8.2 Surface water quality

Potential impactsto surface water quality are discussed in the Conceptual Surface Water Management
Strategyand Water Balance report (EMM,2020a).

Water management, including the capture of possible sediment-laden runoff following initial
rehabilitation, will be incorporated into the water management systemthroughout the mine plan. On
the downhill side of containment structures (such as surface water drains and road batters), batters
will undergo soil conditioning and be spread with topsoil and revegetated assoon as possible to
minimise erosion and sediment-laden runoff. Options such as seeding, hydromulching and other spray
emulsions will be considered and trialled for this application.
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In active rehabilitation areas susceptible to erosion, the surface (minimum of 500 mm) of overburden
will be mixed with gypsum to form a subsoil layer that reduces the dispersive qualities of the soil and
improve stability. Topsoil will be mixed at the surface of the overburden layer and seeded to
encourage the rapid establishment of vegetationto minimise erosion.

Runoff controls including water management dams downstream of rehabilitation areaswill be
decommissioned once post-rehabilitation monitoring demonstratesthat water quality controls are no
longer required, and vegetation has stabilised the landform. Dams are expected to be in place for
approximately two years following final shaping, seeding and mulching of rehabilitated areas.

9.3.9 Groundwater

Groundwater modelling was undertaken (EMM,2020b) and results assessed (EHP,2020) to determine
the potential effects of groundwater mounding on groundwater dependent ecosystems.

Modelling of post-mining groundwater levels indicated that, following mine closure, groundwater
mounding will dissipate rapidly, with a maximum residual mounding of around 1 m expected at the
south-eastern section of the project area, 10 years after mining is completed. The assessment found
that the effects from mounding on groundwater dependent ecosystems are likely to be negligible to
low.

9.3.10 Revegetation

Each proposed post-closure land use zone will be revegetatedin accordance with the proposed post-
mining land uses. The strategyfor revegetation of each zone is described in the following sections. A
summary of estimated seeding rates and target planting densities for each zone is provided in Sections
9.3.10.2t09.3.10.6

The primary goals of revegetation will be to establish vegetationthat meets, or assists in meeting,
both the overarching goals for the area and the more specific goals for each post-closure land use zone
(refer to Section 11.4: Closure strategy). For example, in pasture areas with an intended post-closure
land use of grazing, species mixes will be developed considering local experience and knowledge, and
with advice from local landholders, to ensure compatibility with future stocking requirements. Other
aspects such as seeding times and rates of application will also draw on such knowledge alongside
advice from agronomists to help maximise the chance of successful vegetation establishment.

9.3.10.1 Weed Control

Kalbar will take advantage of opportunities presented by restoration to reduce weed populations.
Standard weed control actions and strategies will be undertaken as part of post-rehabilitation land
management which would include targeted controls for weeds that migrate onto the site. Pre-mining
soil seedbank sampling across all rehabilitation domains will help to characterise existing weed loads
and inform soil management for rehabilitation. Pre-mining surveys of standing weed vegetation
(identity, density, cover) will also be undertaken for base-line information to gauge the success of
rehabilitation in minimising weeds. Rehabilitation strategiesalso aim to supress weed competition
through the use of competitive perennial pasture species.

9.3.10.2 Zones A and B (plateau grazing and swale /plateau edges)

Pasture grasses will be an important component of the vegetationto be established in these zones. To
maintain sufficient pasture growth in areassubject to grazing, a significant component of legumes

such as clovers will be sown to ensure a continued supply of nitrogento the pasture (through nitrogen-
fixation by rhizobium bacteria on legume roots) and improve pasture quality for grazing.

A likely mixture of grass species suitable for the sandy surface soil in the project area would include
AusVic perennial ryegrass, cocksfoot, and sub clover, along with summer-active tall fescue and lucerne
to take advantage of the increased soil water storage capacity and extend the effective growing

9-8



KALBAR OPERATIONSPTY LTD FINGERBOARDS MINE DRAFT REHABILITATION PLAN

season. All legume seeds will be inoculated with commercial rhizobium bacteria prior to sowing, as the
boron-deficient soils in the project area are likely to contain relatively ineffective rhizobia.

A sowing rate of 15 to 20 kg per hectare (kg/ha) is recommended for pasture seed in Stephens Pasture
Seeds’ Pasture Reference Guide (see the Rehabilitationreport prepared by Landloch Pty Ltd; Appendix
A014). The sowing rate will be increased to 30 to 40 kg/ha where required to facilitate rapid
development of surface cover and allow sown pasture to outcompete local weed populations present
in the soil seed bank. Coffey, A Tetra Tech Company 754-ENAUABTF11607_6_Ch11_Closure_v5
November 2020 11-29

Trees will also be established in these post-closure land use zones, most likely through tubestock
planting (young plants readyfor planting in the field). Tree species established on the plateau (Zone A)
will be the same as those currently present, including Gippsland red gum (Eucalyptus tereticornis
subsp. mediana), red box (E. polyanthus) and white stringybark (E. globoidea), with a proposed initial
density of 20 to 30 stems/ha and a final density of 10 to 20 stems/ha following thinning.

For swales and plateau edges (Zone B), a wider range of plant species, typically associated with the
Plains Grassy Woodland ecosystem (Ecological Vegetation Class [EVC] 55), will be considered. Tree
species will include Gippsland red gum, river red gum (E. camaldulensis), and acacia species (such as
black wattle (Acacia mearnsii)) and blackwood (A. melanoxylon). A slightly higher initial density of
trees will be planted in swales and plateau edges (Zone B) to achieve a final stand density of
approximately 20 to 30 stems/ha. The higher tree density in this zone is intended to promote greater
water extraction from depth in the soil as a result of evapotranspiration by the trees.

9.3.10.3 Zone C (valley slopes)

Revegetation plant species for this zone will be selected from typical species associated with the Valley
Grassy Forest ecosystem (EVC 47). Plants used in revegetation will be established from provenance
seed from the project area or nearby areaswherever possible. A targetedresearchanddevelopment
program and initiated once mine operation begins to identify seed sources, seed handling and
management requirements, planting methods and maintenance requirements.

Groundcover will need to be established soon after the final landform is constructed toreduce the risk
of erosion. A relatively high density of trees and shrubs will be required on the steeper slopes
bordering flow channels. Treesin this zone will be most effectively established by seeding to achieve a
density significantly higher than the target. Thisapproach allows for losses due to animal damage and
other causes. Established vegetation will be thinned to achieve the target number of 20 stems/ha of
Eucalyptus species.

Fencing may be required to prevent grazing animals from entering valley slope areasduring vegetation
establishment.

9.3.10.4 Zone D (channels)

Tree, shrub and groundcover species for revegetationin this zone will be selected from typical species
present in the Valley Grassy Forest ecosystem (EVC 47) and/or other relevant riparian or aquatic
ecosystems. Vegetation will be established from provenance seed or other suitable propagules from
the project area or nearby areaswherever possible. Treesand shrubs will be most effectively
established by direct seeding to establish a relatively high density and allow for losses due to animal
damage and other causes. Established vegetation will be thinned where necessary.

Fencing to exclude grazing animals may be required during vegetation establishment.
9.3.10.5 Zone E (native grass woodland)

9.3.10.6 A range of species associated with the Plains Grassy Woodland ecosystem (EVC 55) will be
considered for this zone. An optimal revegetation method will be developed by a targeted
research and development program and initiated once mine operation begins. The program
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will consider a range of factors such as seed sources, seed handling and management, soil
requirements, planting methods and maintenance requirements. The potential impact of the
existing soil seed bank (including weed content) will also be investigated.Zone F (Road
Verges)

One of the key objectives of this zone is to establish low-maintenance vegetation that provides high
amenity, minimises erosion by maintaining adequate levels of groundcover, and avoids impact to the
function and safety of roads. A range of species associated withthe Plains Grassy Woodland ecosystem
(EVC 55) will be considered for this zone, to the extent that is consistent with road safety, fire safety
and local government requirements. Revegetation methodology and planting selections will also
benefit from research undertaken on native grass woodland.

Road vergeswill be revegetatedtoserve multiple functions, as wildlife corridors, as amenity planting
and generally to enhance the safety and amenity of roads. Plant species and vegetation densities
targetedin this domain will generally be those associated with EVC 55, to the extent that that is
consistent with road safety, fire safety and local government requirements.

9.3.10.7 Fire management

The primary fire risk-reduction strategy for the project will be to maintain fuel loads at an acceptable
level by slashing, which may include slashing of rehabilitated areas as early as one year after
vegetation establishment if vegetation condition is suitable. Firebreaks may be established and
maintained at strategic points within the project area to protect juvenile rehabilitation sites.

Where grazing activities become possible during the life of the project, they will be closely monitored
and managed to keep fuel loads within an acceptable range without reducing groundcover below
critical thresholds for erosion control. Areas of high erosion risk, such as gullies, will be fenced to
prevent overgrazing, and areaswith low tree density, such as road corridors, will be strategically
managed as firebreaks.

If controlled burning is undertaken, revegetated areas will be protected from all fire until the trees are
tallerthan 5 m. Firebreaks may be established and maintained at strategic points within the project
area to protect juvenile rehabilitation sites.

9.4 Final Mine Closure

Final mine closure will take place after mining has ceased. Closure planning also takes into account an
unplanned closure of the mine.

9.4.1 Overview

Within the project area, final mine closure will need to consider all completed mining areas, tailings
emplacements and areas cleared prior to mining as well as product stockpiles. Infrastructure within
the project area will also need to be considered, including:

* Freshwater storage dam, process water dam, contingency water dam, sediment detention basins
and drainage infrastructure.

¢ Ore processing plant and associated facilities (mining unit plants and the wet concentrator plant).
¢ Product loadout and materials handling area.

¢ Pipelines, powerlines, the electrical substation, light vehicle roads, mine haul roads, site access
roads, administration buildings, laboratoryand ancillary buildings, hardstand and laydown areas, and
the carparkarea.

The infrastructure options area sits outside the project area. All infrastructure associated with the
project in this area is proposed to be decommissioned. Infrastructure that could provide a community
benefit may be retained. This option will be explored in consultation with relevant stakeholders. Final
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closure of the infrastructure options area will need to consider the groundwater borefield, the pump
station and pipelines from the Mitchell River, road diversion corridors, the Fernbank East rail siding
and the infrastructure corridor (including pipelines, powerlines and the haulage road).

Other infrastructure to be considered during final mine closure includes any realignedroads and
upgraded intersections for the transport of concentrate. ..

9.4.2 Planned closure

At the end of the mine life any equipment suitable for closure activities will be directed to
rehabilitation and decommissioning works where required. The remaining mining fleet will be
demobilised. Additional equipment may be required for specialist tasks or to facilitate efficient closure.

9.4.3 Decommissioning

Fixed plant, buildings and infrastructure will be decommissioned and removed prior to, or during, mine
closure. Decommissioning will commence with the decontamination of all plant and equipment
through draining and/or removal of all liquids, solids and/or potentially hazardous materials.
Remaining (unused) chemicals and hydrocarbons will be returnedto the appropriate suppliers or sold
to a third party.

Mine contact water is only expected to be of poor quality with respect to turbidity. Nethertheless,
residual water after completion of mining will be assessed before the remaining water is jused during
the continuing rehabilitation into closure.

Infrastructure will be progressively removed as works reach completion and crews are demobilised. All
economically salvageable structuresand partswill be dismantled and removed. Other structures will
be demolished and disposed of appropriately.

Some structuresor equipment may be retained for use beyond closure. In these instances, agreement
will be sought with Earth Resources Regulationand the relevant landowner. Where required, these
structures will be certified as safe and fit-for-purpose by a suitably-qualified civil, structuraland/or
mechanical engineer. Structure that could remaininclude water catchment dams or other water
storagesrequired by landowners for agricultural purposes once mining has been completed.

Scrap metaland other economically recyclable materials will be taken offsite to an appropriate
recycler. Any areas of ground contaminationidentified during decommissioning will be treated
appropriately. Hazardous waste and/or contaminated material will be disposed of offsite by a licensed
contractor, where necessary.

A waste management plan specific to decommissioning activities will be developed with detailed
schedules of salvaged and recyclable material and all waste products and chemicals expected to be
generated at the site. The types of materials, quantities and proposal management and/or disposal
methods will also be specified. The plan will include details of agreements with receivers of
decommissioning materialsand waste and will set out the requirements for chain of custody
documentation to trackthe movement of materialsto ensure they are managedand/or disposed of
appropriately.

All surface pipelines, powerlines and security fences will be removed, and materialssold or disposed of
by a licensed contractor. Sub-surface pipelines will be drained, flushed and sealed, and left in place if
they cannot be economically salvaged. Damswill be drained, and any poly liners cut, folded and
removed for disposal to an appropriate landfill. Dam decommissioning should be undertaken with
extreme care so as not to initiate upstream moving bed instabilities. This should be undertakenwith
the advice of a suitably qualified geomorphologist or environmental engineer.

Twenty water management damsare proposed to be located across the mine site over the life of the
project. The dams will operate until rehabilitationin each catchment is complete. Decommissioning of
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dams will not occur until water quality monitoring demonstratesthat runoff from the catchment no
longer requires active management.

A large stockpile of overburden and coarse sand tailings will be located northwest of the wet
concentrator plant. This stockpile will be used to backfill the final mining voids and the freshwater
storage dam.

9.4.4 Remediation

Any unplanned spills and leaks that occur during the project are expectedto be recordedand cleaned
up when they occur. A contamination assessment will also be conducted as part of project
decommissioning and closure activities to check for hydrocarbon or other contamination, such as
metals or radioactive materials.

Any required remediation will be to a standard compatible with the agreed post-mining land use. The
levels of radioactivity and other contaminantsin surface soils within the project area will not be
greaterthanthe background concentrations measured prior to the project commencing.

9.4.4.1 Rehabilitation

Mining will be conducted on a progressive basis, with areas of topsoil, then overburden being removed
prior to the removal of ore. Mined areas will be progressively backfilled with coarse sand tailings,
followed by centrifuge cake and overburden. The resulting interim profile will be covered with a
manufactured subsoil and topsoil, and then rehabilitated. The time from overburden stripping to
completion of rehabilitation planting is likely to be between three to five years.Two mine voids, of less
than 100 ha total, are expected to be active at any one time. Progressive rehabilitation behind the
active mining areas and other infrastructure will result in a maximum area of disturbance of about
285ha at any one time. On average, anarea of about 80 ha is expected to be rehabilitated eachyear.

Project infrastructure, such as buildings, fencing, pipelines, powerlines, haul roads and other
pavements, will be removed after discussion with all relevant stakeholders. Some infrastructure may
be retained at the request of landholders, Southern Rural Water or East Gippsland Shire.

9.4.4.2 Consolidation in Final Landform Design (After Osborne,2019)

The final landform profile will be achieved through returning various layers of consolidating materials
including coarse sand tailings, fines tailings cake and overburden, and will be influenced by:

e Variable properties of each layer of material used to create the landform profile (coarse sand tailings,
fines tailings and overburden).

* Rate of placement of each layer.

¢ Timing of placement of each layer, and potential delays between placement.

* Proportion of each layer in the landform profile.

¢ Use and placement of various controls such as containment embankments and road pillars.

The rehabilitation process will need to be managed so that these aspects are considered and
appropriate action taken to allow placement of different materialsat varying thicknesses across the
mine void to achieve the designed landform.

The backfill treatmentsin order of placement is summarised in Table 9-2: Backfill treatments, in order
of placement.

An overall increase of 5% of the volume of the landform is expected due to swelling of material
backfilled into the mine void. As a result, the post-mining landform will be on average 1.3 m higher
than the existing pre-mining landform.
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9.4.4.3 Final Landform Design

The post-mining topography in the project area will be integrated with existing land surfaces and
contours and will generally be similar to the pre-mining topography (except for Perry Gully and
Honeysuckle Creek). Flow pathsin the final post-mining landform will generally be returnedto their
current location (Figure 9-3).

Local modifications include shallowing of steeper slopes and the filling of the Perry Gully to
approximately the same height as the current Clay Hill to produce an additional 10 million cubic
metres of backfilling space. A large stockpile, located north-west of the WCP, will remain to the end of
life and will be used to backfill the mining void and the fresh water dam during closure. Finally, the
Honeysuckle Creek valley will be reconstructed to a wider profile than the current.

In two areas, the post-mining topography and hydrology will differ substantially from the existing
topography, Perry Gully and the valley of Honeysuckle Creek.

After mining has passed the Perry Gully area, the gully will be backfilled to form a broad plateaugently
sloping away from the current Clay Hill location at the south . This will redistribute the upper reaches
of the current Perry Gully watershed into the adjacent watersheds. A modest size re-direction of the
northern flank of the new landform into the valley to the north; and alarger re-direction of
approximately 54% of the new landform into Simpson Gully to the south (Figure 9-3). A small area will
continue to flow eastward down the new slope into the lower Perry Gully.

To accommodate the Perry Gully changes and manage the increased watershed, the northern tributary
of Simpson Gully will be extended, rocks and gravel from overburden mining will be introduced,
vegetation densities increased, and the valley floor widened.

The existing watershedinto the Perry Gully will be shortened to reduce runoff onto the new hill slope
down to the remaining section of the Perry Gully. This change will produce an additional 10 million
cubic metres of backfilling space to allow for a sufficient void to undertake mining activitiesand reduce
the size of stockpiles in the early stages of the mine life. Figure 9-5 demonstratesa schematic profile
along the rehabilitatedfilled Perry Gully.

The valley of Honeysuckle Creek at the end of the mine path will be broadened toreduce the amount
of overburden required to backfill the area and allow the final mine voids to be backfilled.

Reinstatement of flow channels will be guided by hydrologic and geomorphic design to maximise
stability. Measures proposed to increase the stability of drainage channels during storm flows include
increasing the channel width to reduce flow depths and velocity, including rock in the bed of the
channel to reduce the potential for scouring, and establishing riparian vegetationto reduce flow
velocity. As a minimum, grazing by livestock will be excluded to help maintain a high coverage of
vegetationon the surface of the channel bed and banks and to prevent disturbance of soils from
trampling by livestock.

Upper drainage paths (swales) which convey surface runoff from the constructed plateauxto the
drainage channels have been designed as broad, concave landforms without any undercutting or
overfalls. This design approach is intended to support the aesthetic objectives, but will also serve an
erosion control function by managing the factors that drive water erosion risk (i.e.) slope lengths and
valley slope gradients will be similar to existing slope parameters.

Swales will be designed to be broad, concave landforms to avoid concentration of erosive wate flows.
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Figure 9-3: Fingerboards topography — before and after mining (Landloch, 2019a)
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Maximum slope gradientswill occur at the south facing scarp within incised gullies, where they
naturally vary up to 1:3. During final design, the steeper slopes will be flattened as far as practically
possible to a maximum of 1:4. The valley slopes will be constructed using gravel from the base of the
Haunted Hills Formation. Where there are steeper slopes, the Haunted Hills Formation gravel will be
used for the full depth to the mine void floor, whereas in shallower slopes, a 5m layer of Haunted Hill
Formation gravel will overlay a core of coarse sand tailings chosen for its geotechnical strength. The
steepest slopes of swale areaswill occur at the north-facing scarp and scarps within incised gullies.

Drainage will be incorporated into the design of the mine void floor to increase the stability of the
rehabilitated landform through a dewatering and consolidation process.. The void floor will also be
cleared of weak materialssuch as clays prior to placement of tailings and overburden. Clays restrict
waterinfiltration and, (in the absence of other controls) could cause water seepage around the base of
the mine void, which could lead totunnel erosion (Mining One Consulting, 2020).

Table 9-2: Backfill treatments, in order of placement

On plateau areas On hillside areas

Final land surface

Base of mine void

Conditioned topsoil mix, containing fertiliser and
organic amendmentadded priorto stripping

Erosion resistant topsoil mixplaced over subsoil
mix with added gravel/rock to provide increased
erosionresistance. Tilled to bringrock close to
surface.

Constructed subsoil mix, designed to enhance
vegetation productivity, tilled to mixin
amendments andfertilisers as required to
maximise productivityandstability

Overburdenandfinetailings cake to fill margins
and profileto design floor of subsoil level

Sand tailings

Coreofsandtailings

(If possible, keep HHF awayfrom slopes)

Engineered road pillarwhere required

Engineered road pillar where required
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Figure 9-4: Schematic rehabilitation cross section of the mine void

The project will be mined by progressive open-cut mining methods, with progressive mining, backfilling, and rehabilitation rehabilitation as shown in the cross
section pictorial representation in (Figure 9-4: Schematic rehabilitation cross section of the mine void). The mining operations area is approximately 9 km across,

with maximum mining depth of 50 m. The mine void will average 30.2 m deep. The greatest depth of mining will be along the southern part of the deposit as the

deposit dips to the south. All mining will occur above the regional watertable and no dewatering is required. The wallangle of the mine void will be
approximately 40 - 45 degrees.
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The predominant valley slopes shallower than 1:4 will be constructed using the gravel stratum from
the base of the Haunted Hill Formation (HHF) on a base of overburden or compacted sand tailings. In
areaswith shallower slopes sand tailings or undefined overburden can be used in partsof the
reconstructed profile (Figure 9-7). Further from the scarp, the other components of subeconomic
Coongulmerang Formation, silty HHF and fine tailings cake will also be included in the profile. The
Factor of Safety for slopes incorporating coarse sand tailings (essentially a silty sand) would be well in
excess of 2.0for slopes of 1:4 and flatter (Mining One, 2020).

In the rare valley slopes steeper than 1:4, the gravelly HHF will be used for the full depth down to the
pit floor (Figure 9-6). The greenline in this figure indicates the location of the most probable failure
line in the slope profile. The Factor of Safety for this slope configuration has been estimated at over
3.0, assuming the floor is graded or dozed clean prior to backfilling (Mining One, 2020).

For erosion control, a surface cover will be applied to these slopes to facilitate vegetation regrowth.
Surface cover characteristics (roughness, infiltration rate, particle erosion thresholds) on the
constructed landform will be managed by a range of techniques, including:

e Inclusion of rock into the surface soil in susceptible areas (mainly along drainage channels).

e Higherdensity of trees and shrubs toreduce flow velocities, reduce runoff, promote
accumulation of surface litter.

e Ripping of soils to break up hardpans or compacted zones.

For the higher erosion risk areas— steep outer faces and major flow channels — a range of engineering
options are readily available and have been widely used, including application of hydromulches with
tackifiers, surface stabilisation compounds, compost blankets, and (in channels) strategic placement of
rocks, logs or other roughness elements. Appropriate options will be trialled and assessed during
initial rehabilitation operations. Implementation of any required waterway stabilisation works will be
done under the supervision of a qualified and experienced waterway engineer.

In higher gradient areaswith greater erosion risk (valley slopes), it is planned to place topsoil directly
over gravelly overburden. The overburden will be treated with gypsum to address high levels of
sodium and magnesium in this material (Landloch 2020a), and the topsoil will be lightly ripped into the
overburden surface, with amendment and fertiliser used to ensure vigorous establishment of grass,
trees, and shrubs. The resulting gravelly surface will be more erosion resistant, and the profile formed
will be less susceptible to tunnel erosion due to: amendment to prevent clay dispersion in the surface
0.5 metre of overburden; and mixing of topsoil into the surface of the overburden layer to eliminate
the layering that facilitates lateral seepage flows.
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Figure 9-7: Schematic cross section showing cover near 1:4 slope (not to scale)

9.4.5 Unplanned closure

Unplanned closure of mining operations can be triggered by a range of internal or external factors,
ranging from political or industrial unrest to market factorsto natural disasters. Inthe event of a
temporary suspension of operational activities, the Mineral Resources (Sustainable Development) Act
1990 and relevant occupational health and safety legislation would be used to guide development of a
Suspension Plan. EarthResources Regulation would be notified of the nature of the suspension,its
cause, and the measures implemented to limit impact to the environment and ensure health and
safety requirements are met.

A suspension plan would include details of the following:
e Signage, physical barriers and security to prevent unauthorised access to the mine site.

e Removal or safe storage of any concentrate stockpiles remaining on site to minimise any
impacts from radiological contamination.

e Removal of domestic and industrial wastes, chemicals, hydrocarbons and other hazardous
substances.

e Provision of adequate onsite facilities for any staff remaining at the site (e.g., a caretaker).

e Revision of statutory reporting arrangements, in consultation with regulators.
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e review of the current surface water drainage for the duration of closure including all
waterways, damsand mining areaswith consideration of stabilisation of landforms,
monitoring of structures, and management of water accumulations in dams or mining voids.

In the event of sudden, unanticipated permanent cessation of mining operations, a final closure report
would be immediately preparedand, if necessary, a post-closure monitoring schedule would be
developed.

9.5 Rehabilitation and closure timetable

Kalbar proposes to implement the project over a period of up to 20 years, which includes up to a two
year construction and commissioning period. Afterthe initial production ramp up at project
commencement, the rate of mining and mineral processing will be approximately constant from year
to year. At full capacitythe project will mine the estimated mineral reserves in 15 years. The total
area of disturbance will not exceed about 285ha at any given time, of which approximately 18 ha
corresponds to the active mine floor) and on average, ~80 ha is expected to be rehabilitated each
year..

Rehabilitation will be implemented progressively,and follows the minepath which is optimised to
several factors rather thanfollowing a simple progression. . For this reason, the simplest way to
explain the planned rehabilitation schedule is in a series of figures, showing cleared areas, active
mining areas and areasunder rehabilitation. A series of plans illustrating the planned progressive
rehabilitation of the Fingerboards project is provided in Figure 9-8 through Figure 9-12.
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Figure 9-8: Disturbed and rehabilitated areas— Year 1 (indicative).
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Figure 9-9: Disturbed and rehabilitated areas— Year5 (indicative)




KALBAR OPERATIONSPTY LTD

FINGERBOARDS MINE DRAFT REHABILITATION PLAN

525,000 mE

528,000 mE 530,000 mE 522,000 mE

LEGEND

Bl Togsoll removed
B Overburden removed
[ Mining of cre
] Mine void flaer
[] Coarss sand Lalings placement
[ Cverburden placement
Bl Conoured, sofl replaced & revegetated
[ overburden siockpile
[ Cwverburden & coarse sand Lailngs stockplle
Bl Toosoil stockpie
D Profcl area
D Infrastruciure oplions area
[ wet concentrator plant

@ Cenlrifuge plant
Freshwaler slorage dam
=== Private haulege road
— Rpads in use
= Previous roads
— Walercoursa

5,418,000 mK

\ "-IL

5

oLt

L
A
P

528,000 mE

MU D0'EE'S

MU DOC'EE'S

N DO FLES

Figure 9-10: Disturbed and rehabilitated areas— Year 8 (indicative)
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Figure 9-11: Disturbed and rehabilitated areas— Year 12 (indicative)
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Figure 9-12: Disturbed and rehabilitated areas— Year 15 (indicative)
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9.6 Knowledge gaps

The key knowledge gaps relevant to closure that have been identified to date are summarised in Table
9-4. Kalbar’s proposed activities to address the gaps are also provided in the table. Knowledge gaps
have been identified by benchmarking against comparable projects, through the significant
operational experience and knowledge in mineral sands by Kalbar staff and consultants, by expert
advice, by TRG comments and by reference to regulator guidelines.
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Table 9-4: Summary of rehabilitation and closure knowledge gaps

Knowledge gap

Relevant domains

Proposed activitiesto address

Timing

The potential for water erosion of
constructed landforms, especially
alongdrainage lines; effect of
landform changes on erosion
susceptibility.

All domains, but especially
relevant to valley slopesand
drainage lines in backfilled
mining areas

Development of erosion /landform
evolution model (LEM). Additional onsite
soil works which include infiltration
measurements, detailed soil descriptions
(to B horizon) and testing samples for
particle size distribution to further inform
the LEM modelling.

Eco Logical to develop a Faunal Mitigation
and Landscape Augmentation Plan which
will develop actionsto improve landscape
stability especially on slopes and riparian
zones through the use of logs, woody
debris, rocks and plantings.

Field rainfall simulation trialsto enable
calibration of erosion/landform evolution
models

Development of erosion /landform
evolution model

Further field or laboratory testing to better define erosion parameters
proposed Q1 2021

Development of Faunal Mitigation and Landscape Augmentation Plan
Q2 2021 and landform evolution modelproposed Q2 2021 (in parallel
with detailed design and mine planning)

Planned observations of erosion and runoff throughout operational life
of mine (to validate landform evolution model) Q2 2021

The likely quality of runoff from
areas disturbed by mining
activities.

All domains, but especially
relevant to valley slopesand
drainage lines in backfilled
mining areas

Leachability testing of tailings and
overburden (completed)

Hydrologic studies to be completed as part
of EES (see Coffey 2020b).

Water treatment testing (ifrequired) to
improve sediment settling

Hydrological studies (completed)

Further field or laboratory testing to better define erosion parameters
proposed Q1 2021

Water treatment testing (ifrequired) to be completed.

The optimum methods for
placement of mining residuesand
recovered soil materials to

Backfilled mining and tailings
storage areas: especially
relevant to proposed pasture
areas on plateau landforms.

Study of constructed subsoil properties
using coarse and fine tailings mixtures has
been completed (Landloch,2020b)

Testing of soil water propertiesand pasture productivity of overburden
mixes —ongoing from Q4, 2018

Possible field trial of backfilling method following implementation of
trial pit-2021 (subject to regulatorapproval)
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Knowledge gap

Relevant domains

Proposed activitiesto address

Timing

achieve best land productivity
and stability.

Use of mine residues to improve
drought resilience andpasture
productivity.

Further studies to be carried out using
various mixtures of overburden and
residue samples

Preparation of materialsinventory
(quantities of various materials likely to be
available at various stages of mining)

Kalbar are in the process of settingup a
container-basedtrialfurther investigating
at the characteristics of manufactured sub
soils, topsoils and amendments in relation
to plant growth and productivity. This will
undertaken at a larger scalethat theearly
trial set up by Landloch and will be fully
replicated so statistical analysis will be
possible.

Scheduling and placementof backfill to be reviewed as part of detailed
mine planningand design, 2020

Kalbar plan to have thisin place by Aug/Sept 2021 and we will monitor
up to 2024.

Techniques for establishing
vegetation communities typical
of the pre-European vegetation
communities that originally
occurred within the project
locality (Rehabilitation methods
for establishment and
maintenance of native grass
woodland).

Backfilled mining and tailings
storage areas: especially
relevant to valley slopesand
drainage lines and other areas
proposed to be revegetated to
resemble natural vegetation
communities.

Relevant knowledge from restoration
literature supported by rehabilitation trials
totest plantingtechniques, requirement
for fertiliser or other soilamendmentsand
need for fencing to exclude herbivores.

Develop seed production facilities to
generate seed resources (quantity,
diversity and quality) required for
restoration.

Planningand seed collection —Q3, 2019 and onwards

Develop ‘phase 1’ seed production facility (0.8 ha) to build seed
resources for restoration —2019-2024 (Bengworden).

Develop ‘phase 2’ seed production facility (10 ha) to build seed
resources for restoration —2022 onwards (Fingerboards).

Early trials of rehabilitation techniques in areas not required for mining
(for example visual screening bunds), starting within 6-months of target
area becomingavailable for revegetation. —2021 onwards

Kalbar will start some buffer plantings once approval granted along
FernbankRd. Q3 2021

Arrangements for transferring
land ownership and / or control
to existing or new owners at
completion of rehabilitation
works.

All domains. Includes
consideration of future use and
control of areas revegetated to
‘natural’ ecosystems.

Ongoing discussions with stakeholders,
including government agencies.

Further development of completion
criteria, in consultation with stakeholders.

Work has commenced, as part ofland access negotiations and will be
ongoing.

Detailed configuration of land
use types. B

All domains.

Detailed mine planning and design.

Detailed design to commence upon completion of EES process.
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Knowledge gap

Relevant domains

Proposed activitiesto address

Timing

Ongoing discussions with stakeholders,
including government agencies.

Further development of completion
criteria, in consultation with stakeholders.

Further development of completion criteriarequiresidentification of
analogue sites and availability ofinput data from further field surveys/
trials, laboratory testwork, andlandform modelling.

Consultation with stakeholders will be ongoing.

Consolidation behaviour of
backfilled materials

Backfilled mining and tailings
storage areas, chiefly where
these are in proximity to public
infrastructure.

Development of a documented ground
control management plan (GCMP)

Field trials to testdeformation behaviour
and compaction performance during
construction of road pillars

GCMP to be developed and implemented prior to commencement of
construction

Field compaction trialsand settlement monitoring to be conductedas
part of establishment of road pillars required for mining Panels 2 and 3.

Ongoing observations of slope stability, ground deformation and
settlement throughout life of operation.

Implications of climate change
for drainage design and selection
of revegetation treatments.

All domains.

Incorporate climate changescenariosin
landform evolution model

Use of analogue /reference sites (rather
than fixed, arbitrary criteria) as basis for
assessing revegetation performance

Kalbar have undertaken extensive baseline
soil testing of analogue pastures on the
project site during2020-21. In 2021 we will
set up grazing exclusion plots to derive
baseline information on yield potential.
Kalbar will also undertake baseline soil
microbial analysis from pastureand
analogue native site during 2021

Development of landform evolution model proposed Q2 2021 (in
parallel with detailed design and mine planning)

Establish analogue sitesfor target vegetation / pasture typesprior to
commencement of ground disturbing works.

Including DEWLP data that gives a good baseline data on species
composition and diversity at analogue sites.

Some baseline works complete. Grazing exclusion plotsto be developed
in Q2/Q3 2021.

Baseline soil microbialanalysis will also be established Q2/Q3 2021.
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10 MONITORING AND MAINTENANCE

Kalbar has developed a provisional rehabilitation and post-closure monitoring program (Table 10-1)
that will build upon any monitoring conducted as part of operational environmental management.
Environmental monitoring will be undertaken by Kalbar staff or by suitably qualified and experienced
consultants. The proposed monitoring program will be reviewed and updated at least three-yearly
during the active life of mining operations, in consultation with key stakeholders. Kalbar has assumed
that the monitoring program (and any maintenance arising from monitoring information) will be
conducted for at least 5 years after project completion (closure), unless otherwise agreed with ERR
and other stakeholders.

Internal compliance / performance reviews will be conducted annually by Kalbar to check whether
rehabilitation and closure actions proposed in this plan are being carried out as required providing
reliable evidence of progress towards agreed closure outcomes. An independent audit of

rehabilitation and closure activities will be conducted every 3 years to measure performance against
the monitoring schedule and standards shown in Table 10-1.

Post-closure maintenance requirements have not yet been determined, although it is likely that some
ongoing weed control and maintenance of fencing and sediment / erosion control structures may be
required in the post-closure phase of the project. Maintenance requirements will be defined on the
basis of operational experience and will be included in subsequent versions of this rehabilitation plan.

Table 10-1: Rehabilitation monitoring schedule (indicative)

Post-closure action

Method /
standard

Frequency

Structuralintegrity of engineered elements

Retained drainage
structures and/or
sediment detention
dams

Visual inspection and reporting Visual inspection

by qualified engineer

Annually, with
additional
inspections following
significant storm
events (>1in 10
years events).

Constructed
landforms

Continue operational
settlement monitoring

Topographic survey of surface

levels

Survey targets
(prisms) located
on mine slopes
andread by a
robotic total
station (RTS)

Lidar

Annual review of
monitoring data by
qualified engineer

At closure and 5 years
post-closure

Road pavementsin
geotechnical risk
zone or within 50 m
of geotechnicalrisk
zone

Continue operational
monitoring of pavement
deformation

Visual inspection

Strain and tilt
gaugesand/or
settlement
plates

Annual visual
observations and
review of settlement
data by qualified
engineer.

Erosion, slope stability and surface water management
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Post-closure action

Method /
standard

Frequency

Constructed
landforms and other
rehabilitated areas

Qualitative or quantitative
assessment of erosion:
minimum requirement is for
visual assessment (including
photographic record) to
document evidence of sheet,
rill or tunnel erosion

Comparison
with condition
of agreed
analogue sites

Twice yearly and after
significant rainfall
events (>1in 10 years
event) for five years
following completion
of rehabilitation.

Observations of quantity of Volumetric 6-monthly
sediment in detention ponds; estimate
Sediment detention
ponds (if retainedat  Field and laboratory testingof =~ Comparison 6-monthly
cessation of mining)  water quality in ponds with SEPP or
discharge
licence criteria
Waterway condition  Structured observations to AusRivAS 2-yearly and
assess stability / health of Physical following any major
waterways within / Assessment rainfall events (72 hr
immediately adjacent to Protocol (or rainfall exceeds 136
operational areas agreed mm, corresponding
equivalent approximatelytoal
method) in 5 year 72 hour

event

Water quality

Water quality during
construction,
operations and
active rehabilitation
phases

Mitchell River approved
compliance points (MR0O1 to
MRO5)

In accordance
with relevant
Australian
Standards;
results to be
compared with
SEPP or
discharge
licence criteria

Every two months
initially, moving to
quarterly thereafter
with agreement from
regulator.

Water quality during
construction,
operations and
active rehabilitation
phases

Field and laboratory testing of
representative Perry River at
two locations — to be agreed
with requlators

In accordance
with relevant
Australian
Standards;
results to be
compared with
SEPP or
discharge
licence criteria

Every two months
initially, moving to
quarterly thereafter
with agreement from
regulator.

Water quality during
construction,

Onsite disturbed catchments.
Two locations within each

In accordance
with relevant

Every two months (if
water is present)
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Post-closure action

Method /
standard

Frequency

operations and
active rehabilitation
phases

impacted drainage line —to be
agreedwith regulators

Australian
Standards;
results to be
compared with
SEPP or
discharge
licence criteria

Water quality
following significant
rainfall events
during construction,
operations and
active rehabilitation
phases

Onsite surface water sampling
locations SW01, SW02, SWO03,
SWO04, SW05, SW06

In accordance
with relevant
Australian
Standards;
results to be
compared with
SEPP or
discharge
licence criteria

When rainfall
received at mine site
exceeds 60 mm
within a 24 hour
period
(corresponding
approximatelytoal
year ARl event),
assuming wateris
available to sample.

Groundwater levels Monitor groundwater levels to  Dipping of bores Monthly
in Coongulmerang monitor potential mounding
and Balook or perching at Twelve
Formations locations —to be agreed with
regulators
Groundwater Monitor groundwater levels to  pH, salinity, Quarterly
quality in monitor potential mounding dissolved
Coongulmerang and  or perching at the Twelve metals,
Balook Formations locations —to be agreed with radionuclides,
regulators major cations
and anions,
nutrients
Flora and vegetation
Areasrevegetatedto Vegetationcover, condition, Comparison Annually
natural ecosystem species diversity and weed with condition
analogues occurrence of agreed
analogue sites
Areasrevegetatedto Vegetationcover, condition, Comparison Annually
pasture species diversity and weed with condition
occurrence, yield or carrying of agreed

capacity

analogue sites

Soil quality

Soil fertility

Monitoring of pH, EC, major
macronutrient (nitrogen,

NATA-approved
methods suitable

Annuallyduring
operationsand
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Post-closure action

Method /

standard

Frequency

phosphorus, potassiumand
organic carbon) concentrationsin
the rootzone (0 to 600 mm)
(measured onsiteand at
referencesites)

for assessing plant
growth media

rehabilitation activities
and for for fiveyears
following completion
of rehabilitation.

Radiation

Constructed
landforms

Gamma radiation survey
across backfilled areas

Comparison
with pre-mining
radiation levels
at Fingerboards
site and in
surrounding
areas

Annually for first two
years and then every
3 years if radiation is
below baseline levels

Atmosphere

Radon and thoron monitoring

Comparison
with pre-mining
radiation levels
at Fingerboards
site and in
surrounding
areas

Annually for first two
years and then every
3 years if radiation is
below baseline levels

Atmosphere

Dust deposition

Dust deposition

Monthly during

measurements operations and
rehabilitation
activities
Water (Surface and Totalgamma radiation levels Comparison Quarterly

ground

with pre-mining
radiation levels
at Fingerboards
site and in
surrounding
areas
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11 FINANCIAL PROVISIONING FOR CLOSURE

Kalbar has used the Department of Economic Development, Jobs, Transport and Resources' bond
calculator as the basis for preparing a preliminary rehabilitation and closure cost estimate. The
closure cost estimate will be provided to Earth Resources Regulationto inform its estimation of the
bond required for project approvals. The manner and form used to determine the rehabilitation bond
will be determined by the Minister for Resources.

The preliminary estimate of decommissioning, rehabilitation and closure costs took into account the
full extent of disturbance for the planned 20 year mine life. It included the following cost components:

e Demolition / removal of industrial infrastructure, including associated hardstand areasand
services.

e Completion of a contaminated site assessment (including radiation monitoring) over the whole
of the industrial infrastructure area and over any area in which mining products or residues
(tailings) have been stored (either permanently or on a temporary basis).

e Anallocation for clean-up of soil contamination (assumed to affect up to 20% of the industrial
areato a nominal depth of 0.5 m).

e Generalsite clean up to remove demolition debris and other rubbish.
e Backfilling, capping and recontouring of mine voids.

e Removal / recontouring of on-site access and haul roads.

e Removal / reshaping of bunds (if required).

e Removal of any dam lining or burial of clay dam lining where demonstratedto be benign to the
environment.

e Backfilling of water storages.

e Re-establishment and erosion control of any replaced watercourses
e Subsoil mixing and placement over all disturbed areas

o Topsoil replacement over all disturbed areas.

e Revegetation of all disturbed areasto agreed post-mining vegetationtypes, using a
combination of direct seeding and planting of tubestock; allocation.

e Fencing of revegetated areas which require protection from livestock and other herbivores
(nominal allocation of 25 km of fencing); post-closure maintenance of fences for up to 5 years.

e Post-closure monitoring, maintenance and reporting for 10 years, or until completion criteria
have been achieved (whichever is less).

o A 10% contingency sum, as recommended in the DEDJTR bond calculator.
Key assumptions included in the closure and rehabilitation cost estimate include:
e Decommissioned plant and equipment are assumed to have no resale value.

e Rehabilitationis assumed to be carried out progressively, in accordance with this plan and
commitments given in the EES.

e Revegetationtreatmentsandfinal land uses are assumed to be those described in this plan.

e No power, water, telecommunications or other on-site infrastructure will be retained at
project completion, unless separately negotiated with landowners and approved by relevant
government authorities.
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e Funding of post-closure maintenance and monitoring arrangements will be reviewed
periodically to ensure consistency with statutory requirements.

The following cost items are part of overall project costs, but do not form part of the rehabilitation and
closure cost estimate:

e Compensation agreementswith landholders.
e Severance or redundancy payments to employees or contractors.
e Shire rates, royalties or taxes.

Kalbar’sfinancial provisioning process is linked to the company’s annual budget cycle. During
operations, costs and unit ratesfor rehabilitation and closure activities will be developed at a site level
and used as the basis for annual review of closure and rehabilitation cost provisioning.
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12 ACQUISITION, ANALYSIS AND MANAGEMENT OF CLOSURE INFORMATION

12.1 Baseline data

Data andinformation from baseline studies conducted as part of the Fingerboards EES are stored in
electronic format. A shared folder database will be createdto provide members of the Environmental
Review Committee ready access to monitoring data and other relevant environmental information as
the project moves to an operational footing.

12.2 Other closure-related data

Once the Fingerboards project is operational, a range of other information relevant to mine
rehabilitation and closure outcomes will be generated. Relevant information includes:

e The history of rehabilitation and closure implementation at the site.
e Environmental management plans and procedures.
e Licences and permits and associated compliance reports

e Spatial datasets documenting disturbed and rehabilitated areas and approved operations
boundaries.

e Materialsinventories.

e Monitoring records (for example, radiation, air quality, water quality, vegetation health,
weather).

e Stakeholder consultation records.

e Incident reports, investigations and corrective action reports.
e Annual environmental reports.

e Rehabilitation monitoring reports.

e [Internaland external audit reports.

Information and data required for implementing and evaluating mine rehabilitation and closure would
be held in electronic format at the Fingerboards operations site, with daily back-up of records in
Kalbar’s Perth server and /or to a cloud-based storage location.

Kalbar will consult with other mine operators in the mineral sands sector to explore the possibility of
data and information sharing to facilitate benchmarking of closure and rehabilitation performance.

Annual environmental reports and statutory compliance reports would be provided in the formats
stipulated by the relevant agencies. Summaries of monitoring results required for annual compliance
reporting would be made publicly available through Kalbar’s website and in other formats.

As part of its stakeholder engagement, Kalbar would develop a succinct, plain-language rehabilitation
performance and progress report to provide information on mine rehabilitation and other
environmental results in an accessible format.
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13 SUMMARY OF CLOSURE AND REHABILITATION COMMITMENTS

A full list of commitments including all of the closure and rehabilitation commitments from this plan
and from the Fingerboards EESis provided in the Draft Work Plan. Section 8.2 of this document
provides the key rehabilitation plan subset of these commiitments. The register will be updated
periodically to capture additional requirements arising from statutory licensing and ongoing
stakeholder engagement.
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15 GLOSSARY

Adaptive Management: The implementation of new control measures and management strategies
based on learning from new information obtained from practicesand monitoring, ensuring continual
improvement.

Actions: defined activities aimed at achieving a given objective. May be outcome-based (prevent
surface water pollution by release of entrained sediment) or process-based (implement Surface
Water Management Plan). A given action may support more than one objective.

Care and Maintenance: A period during which mining and /or mineral processing activitiesare
temporarily suspended, but management activities continue to be implemented to controlimpacts to
the environment, community and other receptors.

Closure Planning: A life-of-mine process which ultimately can culminate in relinquishment of tenure.
It broadly includes planning for the entire life of operation from pre-feasibility through to approvals,
operations to cessation of operations, and includes decommissioning, rehabilitation and monitoring
and maintenance for a defined period. The term ‘closure’ alone is sometimes used to indicate the
point at which operations cease, infrastructure is removed and management of the site is largely
limited to monitoring.

Criterion: a measure by which attainment of objectives may be assessed. A criterion may be used to
assess conformance with specified actions or to evaluate the effectiveness of those actions in
achieving objectives (or both).

Decommissioning: A process usually undertaken at the end of operations (e.g. cessation of mineral
or ore production) involving the dismantling and removal and/or transfer of all infrastructure,
services and utilities where no longer required, as well as decontamination of contaminated land and
infrastructure.

Encapsulation: Surrounding a hazardousor reactive waste with inert or benign materialsin order to
isolate the waste from oxygen, water and erosive forces and prevent further environmental impact.

Factor Of Safey: The ratio of the driving force for failure (the shear force applied by the mass of a
potential failure block in the direction of the most probable sheer plane) to the strength of the rock

or soil resisting that failure. Examples of design criteria for open pit walls are supplied below (DOME,
1999)

wall Consequence | Design | Design

Class | of failure FOS |POF Pit wall examples

Walls (not carrying major infrastructure)
1 Mot Serious Mot applicable where all potential® failures can be
contained within containment structures.

2 Moderately

o . _—
Serious 1.2 10% Walls not carrying major infrastructure.

Walls carrying major mine infrastructure
3 Serious 1.5 1% (e.g. treatment plant, ROM pad, tailings
structures).

Permanent pit walls near public
infrastructure and adjoining leases.

4 Serious ' 2.0 0.3%

Goal: an overall outcome towards which rehabilitation and closure effort is directed.

Groundwater: Water thatislocated below the earth’ssurface and stored in saturated porous soil,
sand and rock formations, known as aquifers.

Hazard: A source of potential harm or risk to the environment, any member of the public, or to land,
property or infrastructure in the vicinity of work carried out ata mine.
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Indicator: An attribute which can be measured or described and used to evaluate if a criterion has
been met (performance indicator, trend indicator) or whether agreed actions are being implemented
(milestone indicators).

Licence: A mining licence as per Part 2 of the MRSDA.
Licensee: The holder of alicence.

Low risk mines: A mining licence that covers an area of 5 hectaresof less and does not involve
underground operations, blasting, clearing of native vegetation or the use of chemical treatments
(unless, the Department Head declaresin writing that the applicant must lodge a work plan).

Measure (or metric): A qualitative or quantitative aspect of an indicator; a variable which can be
measured (quantified) or described. Used for tracking completion of actions, assessing performance
or showing trends.

Mine: Any land on which mining is taking place under a licence.

Mine closure: Permanent cessation of mining activities, typically because the mineralresource has
been exhausted or for other reasons - for example, because operations are no longer profitable, safe
or legal. Closure may be planned or unplanned and may be dictated by a range of technical, social /
political, economic and environmental factors (or some combination of these). Mine closure is
usually considered to include not only decommissioning and shut down of mining facilities, but also
activities required for rehabilitation of environmental disturbance / restoration of land capability.

Mining: Extracting mineralsfrom land for the purpose of producing them commercially, and includes
processing and treating ore.

Minister: The Minister for Resources, Victorian Government.

Objective: aspecific outcome which, if achieved, will contribute to the attainment of one or more
closure goals. An objective canserve as the basis or focal point for a regime of closure activities.

Progressive rehabilitation: Progressive rehabilitation refers to all temporary or permanent
rehabilitation works undertaken progressively throughout the various stages of the operation.

Project completion: The stage of the project when planned mining and rehabilitation works have
been implemented and the land within the project area is available and suitable for relinquishment
so that it may be used productively by others.

Proponent: The person or entity/company ultimately responsible for the rehabilitation and closure
of the mine, who has submitted the RP. May be the holder of the mining licence (licensee) or under
the MRSDA.

Rehabilitation: The return of disturbed land in a safe, stable and non-polluting condition to an
agreed and sustainable end land use. It broadly involves stable landform design including voids and
mining wastes, construction and shaping, materials characterisation, materials handling and
placement, surface water management and revegetation.

In some situations the end land use may be to a state as close as practicable toits state before
mining activities took place, or otherwise to an alternative agreed land use. Rehabilitationis totake
place as per the approved rehabilitation plan under the MRSDA and any conditions contained within
the relevant licence.

Rehabilitation bond: A financial security provided by the operator to fund rehabilitation work carried
out by the State should the operator default on its obligations to complete rehabilitation. In Victoria,
the bond is determined by the Minister for the rehabilitation of land affected as set out in Section 80
of the MRSDA.
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Rehabilitation plan: Anapproved plan thatincludes the issues relating to, and actions required for,
rehabilitation of land during and after cessation of mining operations, with considerations listed in
Section 79 of the MRSDA.

Rehabilitation cost calculator: A spreadsheet tool that applies probabilistic methods and forms to
assess rehabilitation liabilities. The calculator derives estimates of rehabilitation base cost, risk cost
and total liability.

Rehabilitation liability: The cost estimate to rehabilitate the existing disturbed footprint as per the
approved work plan.

Rehabilitation liability assessment: The methodology used in calculating the cost of completing the
rehabilitation works in order to determine the amount of a rehabilitation bond.

Relinquishment: Formal approval by the relevant regulating authority indicating that the closure
criteria for the mine have been met to the satisfaction of the regulating authority and stakeholders,
accompanied by release from mining.

Restoration: Re-establishment of an ecosystem structure and function as close as possible to its prior
natural state or replicationto a desired natural reference ecosystem.

Revegetation: The establishment of vegetation cover after earthworks are finished, consistent with
the agreed post closure land use.

Risk: The chance of something occurring that will have animpact on desired outcomes. A risk is often
specified in terms of an event or circumstance and the consequences that may form from it.

Sociallicence to operate: The recognition and acceptance of a company’s contribution to the
community in which it operates, moving beyond basic legal requirements towards developing and
maintaining constructive, honest and respectful relationships with stakeholders, necessary for the
business to be sustainable.

Stakeholder: A person, group or organisation with the potential to affect or be affected by the
process or outcome of mine rehabilitation and closure. A stakeholder can also be a decision maker in
the process.

Standard: Arule established by authority. Environmental standards maytake the form of prescribed
numerical values set through approvals, legislation, policy or codes of practice. Assessments against
standards are used to assess regulatory compliance.

Sustainable: Able to meet the needs of the present without compromising the ability of future
generationsto meet their needs.
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16 ACRONYMS AND ABBREVIATIONS

% w/w Percentage weight of solute in a total weight of solution after mixing
°C Degrees centigrade
AEP Annual Exceedance Probability —the probability that a given rainfalltotalaccumulated over a given

duration will be exceeded in any one year

AHD Australian Height Datum

ANCOLD Australian National Committee on Large Dams

APZ Asset Protection Zone

BAL Bushfire Attack Level

BOM Bureau of Meteorology

CFA Country Fire Authority

CNG Compressed natural gas

CRG Community Reference Group

DEPI Department of Environment and Primary Industries

DO Dissolved oxygen

DOC Dissolved Organic Carbon

DPI Department of Primary Industries

DSDBI Department of State Development, Businessand Innovation
DTPLI Department of Transport Planning and Local Infrastructure
EC Electrical conductivity

EE Act Environment Effects Act 1978 (Vic)

EES Environment Effects Statement

EGSC East Gippsland Shire Council

EMS Environmental managementsystem

EPBC Act Environment Protection and Biodiversity ConservationAct 1999 (C'wlth)
EQO Environmental Quality Objective

ERC Environmental Review Committee

EVC Ecological Vegetation Community —native vegetation types used for biodiversity planningand

conservation assessment atlandscape, regionaland broader scales in Victoria

g/t Grams pertonne
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H:V

ha

HAZOP

HDPE

HHC

IBC

IML

kg

kL

km

kt

kv

L/a

L/s

m3/a

m3/h

mAHD

MCE

Mha

ML

mmNB

MOuU

MRSD Act

Mtpa

MVA

Mw

NAF

Horizontal to vertical ratio
Hectare

Hazard and operability study
High density polyethylene

Half height shipping container
Intermediate bulk container
Infrastructure Mining Licence
Kilogram

Kilolitre

Kilometre

Kilotonne

Kilovolt(s)

Litres peryear

Litres per second

Metre(s)

Cubic metres perannum

Cubic metres per hour

Million years ago

Metres above Australian Height Datum
Maximum Credible Earthquake
Millions of hectares
Megalitre(s)

Millimetres nominal bore
Memorandum of Understanding
Mineral Resources (Sustainable Development) Act 1990 (Vic)
Million tonnes perannum
Megavolt ampere(s)
Megawatt(s)

Non-acid-forming
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NAG Net Acid Generation, an estimate of the amount of acid that could be generated by oxidation of
sulphide minerals, determined by a testmethod thatinvolves adding hydrogen peroxide to a
mineral sampleto rapidly oxidise sulphide minerals.

NAPP Net acid producing potential, measured in kilograms of sulphuric acid per tonne of material
(kg H2S0a4/t)

NHMRC National Health and Medical Research Council

NMD Neutral Mine Drainage, a neutral pH, sulfate-rich drainage,commonly high in metals or metalloids,
which can occur when metal sulfides are exposed to atmospheric conditions.

NORM Naturally occurring radioactive material

ORP Oxidation /Reduction Potential, a measure (expressedin millivolts) of the strength of chemical
oxidising or reducing agents presentin water

Pa Pascal(s)

PAF Potentially acid-forming

PFRD Process Facility Runoff Dam

PMF Probable Maximum Flood

PMP Probable Maximum Precipitation —the greatest accumulation of precipitation for a given duration

meteorologically possibleforan area.

RO Reverse osmosis—a commonly-used method of water purification
ROM Run of mine

ROM pad Run of mine pad — storage area for mined ore awaiting crushing
SMz Special Management Zone

SPz Special Protection Zone

t Tonne(s)

TN Total nitrogen

TOC Total organic carbon

TP Total phosphorus

tpa Tonnes perannum

TPH Total Petroleum Hydrocarbons

TSF Tailings storage facility
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Fingerboards Project Risk Assessment, Abridged (Mine Rehabilitation and Closure Risks Only)
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Fingerboards Project Risk Assessment, Abridged (Mine Rehabilitation and Closure Risks Only)

Risk ID

Hazard

Causes / contributing factors

(risk events)

Receptors / Impacts

Standard mitigation

Additional mitigation

Residual

likelihood over sidual Consequer
life of activity

Residual risk

« Where practical, undisturbed water will be diverted around disturbance areas. (SW24) * Surface runoff will be directed around or away from areas of land disturbance,
 Construction of stockpiles will be designed to avoid flow pathways to minimise erosion (RH04). stockpiles, embankments or nearby sensitive areas, where practicable. (SW04)
« Seeding times and rates will consider site/local experience to ensure maximum reliability of vegetation establishment. Seed will be re-applied in * Runoff that comes into contact with construction areas will be captured by surface
areas where rehabilitation performance does not meet established targets at alater date when suitable conditions, e.g rainfall, are considered likely | Wateér management infrastructure and directed to sedimentation dams. (SW04)
to occur (RH13).  If required, flocculant treatment (i.e., alum, gypsum or hydrated lime) will be used
« Rehabilitated areas will be irrigated where required to achieve satisfactory performance and vegetation establishment (RH14). to drop suspended sediment levels in the stormwater. (SW04)
« Rehabilitation will be designed to ensure plateau tops are close to level and evenly distribute runoff to drainage paths (swales) discharging off the | * Erosion within gullies will be controlled using primary and secondary sediment
Release of sediment or Runoff from disturbed or Sedimentation increases plateau to adjoining major flow channels. Swales will be designed to be broad, U-shaped, no steeper than current stable drainage paths, and traps constructed at appropriate sites. (SW04) ) ,
1 contaminated water to rehabilitated areas water turbidity and harms cL consistent in shape with the most stable drainage paths currently present (RHO7). * Catchment water onsite will be retained to approximately 10% annual-exceedance- Unlikely Moderate Medium
surface waters aquatic species « Riparian vegetation will be established in rehabilitated flow channels to increase effective hydraulic roughness of the channels, reduce flow probability. (SW04)
velocities, increase channel stability to storm flows and minimise erosion (RHO8). * All site drains will be designed and profiled to reduce water flow velocity, to reduce
« High rates of vegetation establishment will be prioritised in rehabilitated flow channels (especially in the first three years of rehabilitation) to erosion. (SW04)
maximise surface cover and minimise erosion (RHO9). * Stockpiles will be vegetated where appropriate to minimise erosion (RH22).
« Hydroseeding will be used in rehabilitation areas where appropriate to stabilise the soil surface and minimise erosion (RH12). * Stockpile slope angles will be constructed as low as practicable and mulch materials
 Rocks will be included in rehabilitated channel beds to increase critical shear of the bed, resist initiation of scour, and channel stability tostorm and co‘nt‘ogr rippin‘g will be strategically used to stabilise stockpiles, prevent runoff
flows and minimise erosion (RHO6). fr]Isjh:en:irgnmslis't?/ g;?is;gg-l('%ﬂgg()ftrees and shrubs will be increased in areas at riskfrom
* Erosion within gullies will be controlled using primary and secondary sediment traps constructed at appropriate sites. Catchment water onsite will
be retained to approximately 10% annual-exceedance-probability. (SW04)
o All site drains will be designed and profiled to reduce water flow velocity, to reduce erosion. (SW04)
* If required, bed instability will be addressed though appropriately designed grade controls, such as the use of rock chutes. (SWO07)
* All stream bed instability areas will be inspected prior to, and annually during construction to ascertain a rate of movement and potential risks
posed to mine infrastructure. (SWO08)
* Surface water management infrastructure designed to capture run-off (and eroded sediments) will be maintained until such a time that vegetation
is fully established and stabilising the landscape. (SW09)
* The fresh water storage, process water, contingency water and water management dams will have design storage allowance for a 1 in 100-year
. average-exceedance probability, 72-hour storm event. (SW11) . . . .
Release of sediment or Altered site hydrology results Sedimentation increases * Permanent and long-term drains and bund walls will be topsoiled and vegetated with suitable vegetation as soon as possible. (SW29) + Augment vegetation / rock cover / other roughness elements in drainage lines;
- PR g P! 4 g P . . . .
7 contaminated water to n |ncreasec_| rate 9f erosionn ater turbidity and harms o, CL * Appropriate outlet scour protection will be placed on all stormwater outlets, chutes, spillways and slope drains to dissipate flow energy and : Co_nduct routine a.nd event-based er_05|on observations to check effectiveness of Rare Moderate Medium
natural drainage lines . : S " . erosion control; maintenance as required
surface waters downstream of project. aquatic species minimise risk ofs..0|l er05|or_1.(SV\{30) ) N . ) ) .
* Ephemeral drainage gullies will be revegetatedin areas downstream of future mining activities prior to operations commencing (SW34)
* Rocks will be included in rehabilitated channel beds to increase critical shear of the bed, resist initiation of scour, and channel stability tostorm
flows and minimise erosion. (RHO6)
* Swales will be designed to be broad, U-shaped, no steeper than current stable drainage paths, and consistent in shape with the most stable
drainage paths currently present. (RHO7)
* Riparian vegetation will be established in rehabilitated flow channels to increase effective hydraulic roughness of the channels, reduce flow
velocities, increase channel stability to storm flows and minimise erosion. (RHO8)
¢ The density of deep-rooted trees and shrubs will be increased in areas at risk from tunnel erosion by minimising the volume of seepage flows
reaching valley slopes and channels. (RH24)
* Management techniques, such as underdrains, sumps and water recovery pumps will be used to maximise the recovery of water in the mine void
Contamination of tailings containment cells. (GW15)
17 Seepage of contaminated 1] groundwater by acidity, o, cL * The project will recover and reuse water where practicable (such as run-off from ore stockpiles and and water recovered from in-pit tailings Unlikely Minor Low
water into groundwater . o storage) (SW23)
metals or radionuclides . . . .
* Visual assessments of water controls will be undertaken on a regular basis, and after rainfall, to ensure that any ponding, seepage or run-off meets
design specifications. (GEO006)
Groundwater seepage  Tailings will be returned to the minevoid in a partly dried state (damp but not wet). (GE022)
Seepage from tailings in ming| compromises geotechnical o, cL * Surface water run-off controls will be incorporated into mine designs, including: i) Prevent uncontrolled ponding of surface water from rainfall
void stability of surrounding areas within the specified stand-off distance from slope crests. ii) Prevent any surface water run-off over mine slopes with crest windrows, including no
27 Altered hydrology pondin_g behind the Yvindrows. i_ii) if n.ecessaryr collect any rainfall run-off and any.seepage water in (.1rains_along thetoes, and re-direct it down the Rare Major Medium
slope via a lined drain to the mine void floor. iv) Manage water storage and ponding areas on the mine void floor well away from slope toes, and
Groundwater seepage away from areas that will form foundations for road pillars. (GEOOS5)
Se‘epage from tailings in mirg) increases risk of tunnel o,CL  Visual assessments of water controls will be undertaken on a regular basis, and after rainfall, to ensure that any ponding, seepage or run-off meets
void erosion in surrounding areas design specifications. (GEOO6)
Groundwater seepage  All dams for regular water storage will be constructed with engineered liners to reduce infiltration to groundwater. (GW01)
incréasef risk oftun'nel * The design, construction and operation of the freshwater storage dam will follow the Australian National Committee on Large Dams (ANCOLD)
28 Altered hydrology Seepaie from mine contact erosion in surrounding areas oa Guidelines on the Consequence Categories for Dams (October 2012). (SW12) Unlikely Medium
water dams Groundwater seepage
reduces geotechnical stabilit:
of surrounding areas
Altered site hydrology: Increased flood risk in . . . . . . . . . ) . .
29 Altered hydrology redirection of flow, modified itchell / Perry catchments C,0,CL * The design and placement of infrastructure in the project area will consider potential for flow accumulation and increased flood risk. (SW02) Unlikely Minor Low
storage. Mitche v
 Erosion within gullies will be controlled using primary and secondary sediment traps constructed at appropriate sites. Catchment water onsite will
) Water erosion in drainage Vegetation / ecosystem be retained‘to approximately 10% annual-exceedance-probability. All site drains will be designed and profiled to reduce water flow velocity, to i )
34 Erosion C,0,CL reduce erosion. (SW04) Unlikely Minor Low
channels damage * Surface water management infrastructure designed to capture run-off (and eroded sediments) will be maintained until such a time that vegetation
is fully established and stabilising the landscape.(SW09)
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Fingerboards Project Risk Assessment, Abridged (Mine Rehabilitation and Closure Risks Only)

Hazard

Causes / contributing factors

(risk events)

Receptors / Impacts

Standard mitigation

Additional mitigation

Residual

likelihood over |sidual Consequer

life of activity

Residual risk

36

Erosion

Use of inappropriate
materials in constructed
landforms

Slope instability: loss of
containment from
constructed landforms

PC

 Rigorous geotechnical design methodology will be undertaken using all available information and account for variability and uncertainty. (GEO001)
o Slopes of landforms will be constructed from Haunted Hills Formation gravel, particularly for slopes with a gradient of 1:3. For slopes of 1:4 or
flatter, dewatered, stacked and compacted coarse sand tailings can be placed within the outer zone of the slope, with Haunted Hills Formation gravel
forming an outer layer. (GEO20)

¢ Haunted Hills Formation clay will be placed well within the landform. (GEO21)Haunted Hills Formation gravel will be compacted to minimise latent
settlement of the landform that may affect the final landform profile. (GEO23)

 Road pillars will be constructed from HHF Gravel and/or coarse sand tailings. (GEO13)

Unlikely

Moderate

37

Airborne and deposited dust

Ground clearing, mining,
materials handling, vehicular
traffic

Wind erosion from disturbed
surfaces

Wind erosion from stockpiles

Exposure to airborne
particulates (total
particulates, PM10, PM2.5,
crystalline silica) sensitive
receptors exceeds human
health guideline values

c0

¢ Areas will be cleared in a staged manner only as required to reduce dust generation by minimising the area of exposed ground surfaces at any one
time. (AQO1)

* Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and other areas where rehabilitation is not yet
practical, to minimise dust generation. In particular, during drier months when less rainfall is expected. (AQ02)

* Drop heights for topsoil and overburden during creation of stockpiles will be minimised as far as practicable to reduce dust generation. (AQ03)

* Topsoil stripping will be planned and conducted in consideration of forecast and actual weather conditions to minimise dust generation. (AQ05)

¢ The mine void will be progressively backfilled and rehabilitated to minimise the area required for topsoil and overburden stockpiles . (AQ07)
¢ Haul vehicles will travel on designated haul roads only and haul routeswill be minimised where possible. (AQ08)
e Construction and management of haul roads will use best practice dust control measures. For example, the application of water or chemical

suppressants, cessation of haulage during adverse weather conditions or in response to real-time monitoring.(AQ16)
e Construction of the wear course of internal haul roads will use an optimal size grading of aggregate with road stabilisation and compaction

agents.(AQ17)

* Certain activities will be scheduled to avoid excessive dust emissions during

forecast adverse weather conditions. (AQ14)
* Certain activities will cease when real-time monitoring indicates that trigger level

near key sensitive receptors have been reached. (AQ13)

Unlikely

Minor

39

Airborne and deposited dust

Wheel-generated dust and
lift off from disturbed areas
and stockpiles

Contamination of
horticultural crops (inert
dust)

c0

 Areas will be cleared in a staged manner only as required to reduce dust generation by minimising the area of exposed ground surfaces at any one
time. (AQO1)

¢ Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and other areas where rehabilitation is not yet
practical, to minimise dust generation. In particular, during drier months when less rainfall is expected. (AQ02)

¢ Drop heights for topsoil and overburden during creation of stockpiles will be minimised as far as practicable to reduce dust generation. (AQ03)

* Speed limits will be implemented and enforced on unsealed project roads to minimise dust generation. (AQ04)

* Topsoil stripping will be planned and conducted in consideration of forecast and actual weather conditions to minimise dust generation. (AQ05)
¢ The mine void will be progressively backfilled and rehabilitated to minimise the area required for topsoil and overburden stockpiles .(AQ07)

* Haul vehicles will travel on designated haul roads only and haul routeswill be minimised where possible. (AQ08)

¢ Construction and management of haul roads will use best practice dust control measures. For example, the application of water or chemical
suppressants, cessation of haulage during adverse weather conditions or in response to real-time monitoring.(AQ16) ¢ ¢ Construction of the wear
course of internal haul roads will use an optimal size grading of aggregate with road stabilisation and compactionagents.(AQ17)

Additional mitigation measures will be implemented and monitored through the
proposed environmental management framework. In particular, the development of
an air quality risk treatment plan (AQ15)

Unlikely

Moderate

40

Airborne and deposited dust

Contamination of
horticultural crops (metals)

Wheel-generated dust and
lift off from disturbed areas
and stockpiles

Contamination of
horticultural crops
(radionuclides)

Cc0

41

Airborne and deposited dust

Lift off of dust during haulage|
of concentrate

Increase in airborne or
deposited dust along haul
route

¢ Areas will be cleared in a staged manner only as required to reduce dust generation by minimising the area of exposed ground surfaces at any one
time. (AQO1)

¢ Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and other areas where rehabilitation is not yet
practical, to minimise dust generation. In particular, during drier months when less rainfall is expected. (AQ02)

* Drop heights for topsoil and overburden during creation of stockpiles will be minimised as far as practicable to reduce dust generation. (AQ03)
 Speed limits will be implemented and enforced on unsealed project roads to minimise dust generation. (AQ04)

¢ Topsoil stripping will be planned and conducted in consideration of forecast and actual weather conditions to minimise dust generation. (AQ05)
¢ The mine void will be progressively backfilled and rehabilitated to minimise the area required for topsoil and overburden stockpiles .(AQ07)

¢ Haul vehicles will travel on designated haul roads only and haul routeswill be minimised where possible. (AQ08)

¢ Construction and management of haul roads will use best practice dust control measures. For example, the application of water or chemical
suppressants, cessation of haulage during adverse weather conditions or in response to real-time monitoring.(AQ16)

* Construction of the wear course of internal haul roads will use an optimal size grading of aggregate with road stabilisation and compaction
agents.(AQ17)

 Speed limits will be implemented and enforced on unsealed project roads to minimise dust generation. (AQ04)

 Haul vehicles will travel on designated haul roads only and haul routeswill be minimised where possible. (AQ08)

o Construction and management of haul roads will use best practice dust control measures. For example, the application of water or chemical
suppressants, cessation of haulage during adverse weather conditions or in response to real-time monitoring. (AQ16)

Possible

Insignificant

Rare

Minor

Medium

Low

Medium

Low
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Hazard

Causes / contributing factors

(risk events)

Receptors / Impacts

Standard mitigation

Additional mitiga

Residual

likelihood over |sidual Consequer

life of activity

Residual risk

¢ Areas will be cleared in a staged manner only as required to reduce dust generation by minimising the area of exposed ground surfaces at any one
time. (AQO1)
e Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and other areas where rehabilitation is not yet
practical, to minimise dust generation. In particular, during drier months when less rainfall is expected. (AQ02)
* Drop heights for topsoil and overburden during creation of stockpiles will be minimised as far as practicable to reduce dust generation. (AQ03)
 Speed limits will be implemented and enforced on unsealed project roads to minimise dust generation. (AQ04)
* Topsoil stripping will be planned and conducted in consideration of forecast and actual weather conditions to minimise dust generation. (AQ05)
¢ The mine void will be progressively backfilled and rehabilitated to minimise the area required for topsoil and overburden stockpiles .(AQ07)
Wheel-generated dust and | Adverse impacts on * Haul vehl?les will travel on designated haul roers onlyand haul.routeswnll be minimised where possible. (AQOB)_ i i Additional mitigation measures will be implemented and monitored through the
42 Airborne and deposited dust |lift off from disturbed areas |vegetation health / o) ¢ Construction and management of haul roads will use best practice dust control measures. For example, the application of water or chemical proposed environmental management framework. In particular, the development of Unlikely Moderate
. . . suppressants, cessation of haulage during adverse weather conditions or in response to real-time monitoring.(AQ16) . P
and stockpiles productivity / marketability an air quality risk treatment plan. (AQ15)
* Construction of the wear course of internal haul roads will use an optimal size grading of aggregate with road stabilisation and compaction
agents.(AQ17)
¢ Areas will be cleared in a staged manner only as required to reduce dust generation by minimising the area of exposed ground surfaces at any one
Soiling of surfaces at time. (AQO1)
sensitive receptors * Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and other areas where rehabilitation is not yet
practical, to minimise dust generation. In particular, during drier months when less rainfall is expected. (AQ02)
* Drop heights for topsoil and overburden during creation of stockpiles will be minimised as far as practicable to reduce dust generation. (AQ03)
Deposition on rooftops, ¢ Speed limits will be implemented and enforced on unsealed project roads to minimise dust generation. (AQ04)
followed by contamination of « Topsoil stripping will be planned and conducted in consideration of forecast and actual weather conditions to minimise dust generation. (AQ05)
rainwater tanks ¢ The mine void will be progressively backfilled and rehabilitated to minimise the area required for topsoil and overburden stockpiles .(AQ07)
Wheel-generated dust and ¢ Haul vehicles will travel on designated haul roads only and haul routeswill be minimised where possible. (AQ08)
43 Airborne and deposited dust |lift off from disturbed areas C0 Construction and management of haul roads will use best practice dust control measures. For example, the application of water or chemical Possible Insignificant
and stockpiles suppressants, cessation of haulage during adverse weather conditions or in response to real-time monitoring.(AQ16)
* Construction of the wear course of internal haul roads will use an optimal size grading of aggregate with road stabilisation and compaction
agents.(AQ17)
Aesthetic impacts: reduction
in clarity of air
Wind erosion from disturbed
surfaces Exposure to airborne
. o ¢ Areas will be cleared in a staged manner only as required to reduce dust generation by minimising the area of exposed ground surfaces at any one
toxicants at sensitive co R Possible Insignificant
, time. (AQO1)
receptors exceeds human
) _ ) health guideline values e Water or appropriate suppressants will be applied to working surfaces, stockpiles, haul roads and other areas where rehabilitation is not yet
Wind erosion from stockpiles practical, to minimise dust generation. In particular, during drier months when less rainfall is expected. (AQ02) Certain activities will cease when real-time monitoring indicates that trigger level
44 Airborne toxicants and * Drop heights for topsoil and overburden during creation of stockpiles will be minimised as far as practicable to reduce dust generation. (AQ03) near key sensitive receptors have been reached. (AQ13)
greenhouse gases  Topsoil stripping will be planned and conducted in consideration of forecast and actual weather conditions to minimise dust generation. (AQ04) Certain activities will be scheduled to avoid excessive dust emissions during forecast
* The mine void will be progressively backfilled and rehabilitated to minimise the area required for topsoil and overburden stockpiles. (AQ07) adverse weather conditions. (AQ14)
Exposure to airborne ¢ A principal contact person will be identified for community queries and follow a complaint response procedure (see Chapter 12: Environmental
toxicants at sensitive o management framew?rk for the'detalled complaints procedure). Twenty-four hour contact details for relevant project personnel will be provided Unlikel Minor
receptors exceeds human through letters and signage onsite. (AQ19) A
health guideline values
Noise levels at sensitive * When slurry pumping units are located within 800 m of any dwelling, temporary acoustic barriers will be used. (NV03)
receptors exceed night time ¢ Anoise and vibration risk management plan will be prepared and implemented. (NV09)
guideline values (EPA * Mobile plant items will be fitted with broadband reversing signalsto avoid tonal characteristic associated with traditional reversing beepers at
Publication 1254 Noise C nearby sensitive receptors. (NV10)
Control Guidelines;Noise o Activities such as overburden movement will be restricted to day and evening periods during year 1 to mitigate noise propagation during the night.
from Industry in Regional (NV11)
Victoria (NIRV) ) « Earth bunds will be used as a screening measures at strategic locations to screen operational noise impacts on sensitive receptors. (NV12)
[NOISE TeVels at sensitive e Direct treatment through plant noise-reduction kits and cladding or screening of the WCP will be undertaken. Suitable noise-reduction kits have
receptors exceed daytime or been identified for specific items of plant in consultation with industry specialists. (NV13)
evening guideline values (EPA| ¢ Cladding will be installed on the sides of the WCP closest to sensitive receptors. The cladding will comprise 0.6 mm thick sheet steel with a lining of
Publication 1254 Noise o 75 mm thick, 32 kg/m2 glasswool insulation, which is expected to provide a sound insulation rating of Rw 31. (NV14)
Control Guidelines;Noise « The quietest available plant and equipment will be selected for the project, where feasible. (NV16) * Contingency procedures will be developed and implemented if noise emissions
from Industry in Regional « Noisier activities will be scheduled for less sensitive times where feasible and works will be limited as much as practicable during the night and during construction are observed to exceed those modelled for this EES, including
weekends. (NV17) additional mitigation measures to be considered during less favourable
B : * Residents at noise-sensitive receptors will be informed of the timing and location of each construction stage and associated noise reduction meteorological conditions that may enhance noise emissions from the project area.
49 Noise Operation of machinery and Noise levels at sensitive . . . . . S . NVO6! Unlikely Moderate
materials handling ” . measures, and given notice and details of periods of noisy activities (such as excavation). (NV18) ( ) ' ) . ' o ' )
receptors exceed night time o Managerial processes will be implemented (such as ‘push-back’ mining operations) to optimise the direction of pit excavation so the terrain * Consultation with affected residents located in the vicinity of the site will be
guideline values (EPA provides maximum natural attenuation of plant and equipment. (NV19) conducted during the course of the project to investigate any need for alternative
Publication 1254 Noise 0o « Al personnel will be informed about the measures required to minimise noise including through regular toolbox taks. (NV20) noise control measures depending on each individual situation (e.g., acoustic
Control Guidelines;Noise « All pneumatic tools used near residential areaswill be fitted with an effective silencer on the air exhaust port. (NV22) treatment for dwellings, or temporary relocation). (NV15)
from Industry in Regional o Plant will be turned off when not in use. (NV23)
Victoria (NIRV) ) ¢ All plant and equipment will be maintained in accordance with manufacturers’ specifications. (NV24)
* No truck associated with the work will be left standing with its engine operating for more than five minutes, where possible. (NV25)

Medium

Low

Medium
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Residual
likelihood over |sidual Consequer
life of activity

Causes / contributing factors

Hazard Receptors / Impacts Standard mitigation Additional mitigation Residual risk

(risk events)

¢ All project vehicles will be maintained in accordance with manufacturers’ specifications. (NV27)
¢ Apermanent power supply will be secured as early as possible to minimise the time diesel generators are used. (NV31)
Noise levels at sensitive * Equipment and processes that do no exhibit characteristics of intermittency or impulsiveness will be selected, where feasible. (NV32)
premises cause sleep co
disruption and / or loss of !
amenity
Ground disturbance Disturbed areas will be revegetated to increase habitat value and visual amenity while reducing the likelihood for establishment and proliferation of . " . "
55 . Revegetation of mined areas will include management of weeds and pest animals. . . .
Weeds, pests and pathogens |Ground disturbance encourages weed C,0,CL weeds. (TE46) £a7 Possible Minor Medium
establishment (TE47)
Radi lides in backfilled Radiation levels in
adionuclides in backfille .
. rehabilitated land exceeds o c Rare Minor
materials -
pre-mining levels.
60 Radiation Fines tailings (centrifuge cake) will be blended with coarse sand tailings and placed so asto ensure any restrictions to drainage are far enough below Low
the soil surface such that the growth of vegetation is unaffected. (RHO3)
Radon / thoron emanation Exposure to radon / thoron
X exceeds public health o, CL Rare Minor
from backfilled materials -
guidelines
Wastes or contaminated ial |
61 Radiation materials abandoned on site Potential exposure to people O, CL Rare Minor Low
or animals
at closure
ined ials. mi | Mineralised materials
62 Mined materials, minera abandoned on site Human health / safety o,CL Rare Minor Low
wastes and mineral products
(unplanned closure)
* Radiation exposure to workers will be minimised by implementing standard operating procedures for handling and transport of radioactive
Inappropriate materials, use of radiation sources/apparatus and industrial gauges. (RD01)
63 Radiation handlllng:storage or dlspo?al ACCIfiEhta| exposure to o . \/florkers will be prowded‘wllth tr-alnlng specific to their role on potential radiation risks and measures to be implemented to reduce or minimise Rare Major Medium
of radiation sources (density |radiation radiation exposures. All training will be documented. (RD02)
gauges, neutron probes, etc) * The project will be operated in accordance with a management licence covering radiation safety-related aspects of the project in accordance with
the provisions of the Radiation Regulations. (RD25)
Rigorous geotechnical design methodology will be undertaken using all available information and account for variability and uncertainty. (GEO01)
 Daily visual assessments around mining areas near infrastructure will be undertaken, including checks for signs of deformation (e.g., cracks,
compressional ridges), over steepening of slopes and poor management of surface water (e.g., pooling). (GEO03)
 Surface water run-off controls will be incorporated into mine designs (GEO05)
o Visual assessments of water controls will be undertaken on a regular basis, and after rainfall, to ensure that any ponding, seepage or run-off meets
design specifications. (GEOO6)
¢ Earthquake motion (acceleration) will be accounted for in mine slope designs. (GEO07) - . o . X
. - . s X . . * Slope stability and displacement monitoring of mine slopes will be undertaken
Visual assessments of excavations for any variability of expected geological conditions will be undertaken, with particular focus on weaker than (GEOD2)
Damage to public expected materials or features. (GEO08) K . . X X
Ground movement / Slope failure causes ground |infrastructure (roads * Excavation visual assessments will be routinely completed by an experienced geologist or mining engineer with geotechnical understandin, * All mined slopes adjacent to infrastructure will be surveyed and verified that they
66 . - P & . - o, CL ¥ comp van exp geolog 8 eng 8 8 have been mined within acceptable tolerances of specified slope designs. (GEO04) Rare Major Medium
landform instability movements powerlines) or properties (GEO09) X o K o K
. L . . . . . . - . . L * Deformation and settlement monitoring of mine slopes around mining operations
outside mining licence area. * Where possible, exclusion zones will be put in place for the geotechnical risk zones around each mining areaand public access will be limitedin . R . . N . X
will be undertaken and horizontal strain and tilt at margins of existing roads will be
affected areas. (GEOL6) assessed, measured by strain gauges and tilt meters. (GEO11)
¢ Where possible, affected properties will be acquired to prevent access to these affected areas. (GEO17) ’ v gaug :
sTailings will be placed on a sound, free-draining mine floor. (GEO18)
o If excess materials are placed on natural surfaces, weak materials such as topsoil, alluvium, and dune sand will be removed prior to placement.
(GEO19)
¢ Tailings will be returned to the minevoid in a partly dried state (damp but not wet). (GEO22)
Haunted Hills Formation gravel will be compacted to minimise latent settlement of the landform that may affect the final landform profile. (GEO23)
¢ Geotechnical assessments of the tailings cell structures will be conducted. (GEO25)
!)amage to public  Rigorous geotechnical design methodology will be undertaken using all available information and account for variability and uncertainty. (GEO01)
infrastructure (roads, o,CL o Surface water run-off controls will be incorporated into mine designs (GEOO5) Rare
powerlines) or properties . . . .
K R o Visual assessments of water controls will be undertaken on a regular basis, and after rainfall, to ensure that any ponding, seepage or run-off meets
outside mining licence area. desi ificati (GEOOD6)
eslgn speciiica |o‘ns. . i o X  Daily visual assessments around mining areas near infrastructure will be
¢ Earthquake motion (acceleration) will be accounted for in mine slope designs. (GEO07) . . . . .
undertaken, including checks for signs of deformation (e.g., cracks, compressional
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Hazard

Causes / contributing factors

(risk events)

Receptors / Impacts

Standard mitigation

Additional mitigation

Residual

likelihood over
life of activity

Residual
\Consequen

Residual risk

(-GEEé%agv)ation visual assessments will be routinely completed by an experienced geologist or mining engineer with geotechnical understanding. ridges), over steepening of slopes and poor management of surface water (e.g.,
67 Ground m.oveme_rft / Consol.ldatlon of bacidilled  Road pillars will be constructed from HHF Gravel and/or coarse sand tailings. (GEO13) pooling). (GECO3)
landform instability materials o Initial trials will be conducted during the early stages of building road pillarsto verify construction methods and achieved densities. (GEO14) . o . . .
R o . R X 5 * Deformation and settlement monitoring of mine slopes around mining operations
¢ The construction and monitoring of all road pillars will be documented, reviewed and quality controlled. (GEO15) . R . . N o X
Land within mining licence « Where possible, exclusion zones will be put in place for the geotechnical risk zones around each mining area and public access will be limitedin will be undertaken and horl'zontal strain arfd tiltat margins of existing roads will be
area unsuitable for agree PC affected areas. (GEO16) assessed, measured by strain gauges and tilt meters. (GEO11) _
post-mining uses * Where possible, affected properties will be acquired to prevent access to these affected areas. (GEO17) i Moderate LISt
¢ Haunted Hills Formation gravel will be compacted to minimise latent settlement of the landform that may affect the final landform profile. (GEO23) Unlikely
* Geotechnical assessments of the tailings cell structures will be conducted. (GEO25)
® Rocks will be included in rehabilitated channel beds to increase critical shear of the
bed, resist initiation of scour, and channel stability to storm flows and minimise
erosion. (RHO6)
* Swales will be designed to be broad, U-shaped, no steeper than current stable
drainage paths, and consistent in shape with the most stable drainage paths
currently present. (RH07)
« Slopes of landforms will be constructed from Haunted Hills Formation gravel, particularly for slopes with a gradient of 1:3. For slopes of 1:4 or  Riparian vegetation will be established in rehabilitated flow channels to increase
) ) Slope instability: erosion or ﬂatt?r, dewatered, stacked and compacted coarse sand tailings can be placed within the outer zone of the slope, with Haunted Hills Formation gravel | effective hydraulic roughness of the channels, reduce flow velocities, increase
68 Ground m'oveme.rft / Excessive slope gradients slope failure on constructed forming an o}uter Iayer..(GEOZO) ' . cha'nne! stability tq storrn flows and'minin‘ﬂse eros'i.on. (RHO8) ) Possible Minor Medium
landform instability on constructed landforms slopes PC « Haunted Hills Formation clay will be placed well within the landform. (GEO21) * Riparian vegetation will be established in rehabilitated flow channels to increase
« Surface watercourses will be directed away from the landform during construction and operation, so rainfall does not pond or cause localised effective hydraulic roughness of the channels, reduce flow velocities, increase
infiltration. (GEO24) channel stability to storm flows and minimise erosion. (RH09)
* The density of deep-rooted trees and shrubs will be increased in areas at risk from
tunnel erosion by minimising the volume of seepage flows reaching valley slopes ¢
and channels. (RH24)
* Tree densities in areas planned for grazing land use, particularly in swale areas, will
be increased to reduce deep drainage and seepage flows, and to maximise erosion
stability. (RH27)
e Visual bunds and screen plantings will be established at locations around the perimeter of the project area to visually screen project activities from | ¢ The landscape will be restored to reduce the visual impacts from elevated
sensitive viewpoints. (VLO1) viewpoints. (VLO7)
* The mine void will be progressively backfilled and rehabilitation will be progressive to re-instate premining landforms and re-establish vegetation. | Regular slopes and/or sharp transition angleswill be rounded to provide a natural
(VLO5) appearance to the final landform. (VLO8)
* Topsoil will be managed and maintained throughout rehabilitation activitiesto promote successful re-grassing and tree planting. (VL11)
* Temporary visual bunds will be placed to screen operations within the mine void. (VL13)
¢ Disturbed areas will be revegetated to recreate pre-existing vegetation communities will be undertaken, where possible, increasing habitat value
and visual amenity (TE10)
69 Modified landscapes / Establi.shment of open pitand ||mpact on visual amenity co Unlikely Minor
landforms Istockpiles
co
* e \egetation removal will not proceed until applicable approvals and permits obtained. (TEO1) * Prior to clearing, nest boxes will be installed in areas of potential habitat adjacent
* Extent of clearance and buffers around no-go areas will be clearly defined to ensure disturbance within areas to be retained are avoided. (TE04) to the project footprint to compensate for the removal of hollow-bearing trees and
* Access tracks and roads will be clearly marked to prevent establishment of secondary tracks and disturbance to adjacent vegetation. Existing roads |impacts on hollow-dependent fauna known or potentially present (yellow-bellied
to be used where practicable. (TEO5) sheathtail bat, powerful owl, masked owl and eastern pygmy possum).(TE02)
* Parking areas,.stockpiles_, machi_nery depots and_site buildi_ngs will be located in areas of low ecological _value (such as b!ue g.um plantations). (TEO7) + Logs, dead trees, stumps and other habitat dlements will be included in the
o large trees will be retained adjacent to the project footprint are to be clearly marked and Tree Retention Zones to be identified. (TEO8) . R 5
. . e . 5 . N N . restoration and rehabilitation works for fauna habitat. (TE11)
o Staff/contractor inductions will incorporate an environmental component that has been signed off by a suitably qualified representative (e.g., site
environmental advisor/specialist). (TE12) * Sensitive areas, such as those with fauna habitat, will be cleared of fauna by a
* Construction machinery will not be permitted to access Cowells Lane to avoid potential indirect impacts to swamp everlasting native vegetation suitably trained ecologist or other qualified environmental specialist prior to
and low-lying areas within the infrastructure options area.(TE49) construction and operational activities commencing. (TE13)
 Prior to any proposed disturbance in unsurveyed areas, a detailed flora survey will be undertaken. (TE53) + Pre-clearing activities will remove the understorey and smaller non-hollowbearig
trees to disturb fauna and encourage them away from the clearing area. (TE14)
* Animals disturbed during clearing works will be relocated in accordance with a
. Management Authorisation under the Wildlife Act. (TE15)
Loss / damage to terrestrial
73 Land access, dlearingand Unauth'orised clearing/ flora, vegetation, * Where construction permits, hollow-bearing trees will be retained around project Unlikely Minor
ground disturbance disturbance ecosystems, habitats infrastructure.(TE19)
* Pre-clearance survey and supervision of large hollow-bearing tree felling activities
will be carried out by a suitably qualified zoologist. (TE20) )
* Salvaged or artificial hollows will be installed (under the supervision of an
ecologist) in retained vegetation adjacent to the project footprint where hollow-
bearing trees are lost. (TE21)
* Fauna salvage and relocation / translocation procedure will be developed and
implemented to supported the biodiversity risk treatment plan.(TE28)
* All remaining areas of ecological value near the project areaand infrastructure
options area will be managed to enhance habitat features and compensate for those
lost; including installing nesting boxes and logs, and other large woody debris
relocated from cleared areas .(TE30)
* Project infrastructure and activities will be microsited to avoid native vegetation.
For example, if vegetation of high quality is identified during pre-clearance surveys,
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where reasonably possible, the location will be adjusted to avoid it. (TE37)
* The extent of native vegetation cover and habitat connectivity within and adjoining
the project area will be increased through restoration as part of progressive
rehabilitation. (TE50)
* Faunal habitat features, such as logs and hollows, will be created aspart of habitat
restoration works.(TE51)
* Populations of listed or rare native plant species from ecological vegetation
categories within the project area will beincreased throughtargeted recovery
programs. (TE52)
 Prior to any proposed disturbance in unsurveyed areas, a detailed flora survey will
be undertaken. (TE53)
* Appropriate biodiversity offsets will be secured in accordance with State and
Commonwealth legislation/ policy. (TEO3)
« Bunding for the fuel storage area (fuel farm) will be in accordance with Australian Standard 1940:2017 (Standards Australia, 2017). The capacity (i.e, + Waste hydrocarbons will be stored in suitable containers for removal from the
bund height), storage, stormwater control and maintenance, and operation of bunded areas will comply with EPA bunding guidelines (EPA, 1992). o X ) X
(SW19) mine §|te for disposal at either an EPA-approved hydrocarbon waste site or a
¢ Inductions and training will be provided to all relevant project personnel on the safe storage, handling and transport of dangerous goods and in recycling depot. (SW27)
emergency management. (SW18, GW03) * Fuel management procedures will be developed and implemented for the project.
. Spillage or loss of ¢ Limited quantities of chemical will be stored on site. Any hazardous materials, such as laboratory chemicals, will be stored indesignatedareas in . . . X o
Hazardous materials N R . . * An inventory of hazardous materials on site will be maintained."
76 and non-process contalnmeth dun.ng coa accordance with th?lr safety data sheets.. (SWl_3) _ _ _ _ UnIiker Minor Low
wastes storage / dispensing * Hazardous materials will be managed (including storage, handling, transport and disposal) in accordance with relevant safety data sheets. (RH18)
/ use * Areas used for handling and/or storage of hazardous materials will be appropriately bunded and contain spill response equipment. (SW20)
* Spills of fuels or chemical will be managed in accordance with requirements set outin the Spill Response and Clean-up Procedure. (SW14)
* Personnel will be trained in management of hazardous materialsand spill response procedures prior to commencement of work. (RH20)
* Mobile plant and vehicles will be maintained regularly and in accordance with manufacturers specifications. Maintenance will include inspections
for leaks and spills. (RH19)
o If a leak or spill occurs it will be cleaned up and contaminated soil will be excavated and disposed of at an approved facility (RH32)
« Larger plants that areless susceptible tograzing damage will be used in rehabilitation areas where possible. (RH15)
« Guards will be placed on tubestock where required to prevent damage by rabbits, cockatoos and other pest animals. (RH16)
« Grazing will be excluded in rehabilitated flow channels to maintain sufficient levels of vegetation cover on the surface of the channel bed and
Poor establishment and/or prevent disturbance of soils by trampling by livestock, thereby increasing channel stability to storm flows and minimising erosion. (RH25)
Rehabilitation failure Grazing, herbivory PE'I'fOI"fT]anCE' of areas o,cL - Revegetation will be conducted over as large an area as possible at one time to spread potential impacts of animal grazing over larger areas. (RH30) | Revegetated areas will be fenced (electric fencing with mU|tlip|e closely spaced tapes) Unlikely Moderate
rehabilitated to pasture / to prevent damage by stock or kangaroos, where cost-effective to do so.(RH29)
native vegetation
* Rehabilitation activities will be timed in consultation with landholders and based on analysis of long-term rainfall patterns to maximise the rate of
Poor establishment and/or successful vegetation establishment and rehabilitation performance. (RH10)
Rehabilitation failure Erosion perfor‘rr?ance of areas o, CL * Hydromulches or tackifiers will be used where appropriate to prevent erosion and ensure more effective use of incident rainfall by germinating Unlikely Moderate
rehabilitated to pasture / seeds. (RH11)
87 native vegetation ¢ Planting of tubestock will be scheduled to maximise initial growth, including in spring to take advantage of warmer growing conditions, or in Medium
autumn to take advantage of the wet winter. (RH33)
Poor establishment and/or * Revegetation of mined areas will include management of weeds and pests (TE11, TE47)
Rehabilitation failure Weed competition / perfor‘rr}ance of areas o, CL * Biosecurity procedures will be implemented to avoid introducing and spreading weeds, pests and diseases into the project area and surrounding Possible Minor
infestation by pests rehabilitated to pasture / ’ ’
native vegetation areas. (TE45)
Poor establishment and/or o Kalbar will establish local seed / propagule production facilities toensure adequate supply of seed tube stock. . . . . o .
* Kalbar will collaborate with GROW to provide opportunities (potentially including
Rehabilitation failure Lack of seed stock / pe}:fc;r:r;ce‘jc;f areats / o, CL seed/ plant production) to grow local small to medium sized businesses — either as [ Unlikely Moderate
tubestock :t?vel \I/eageetati?):as ure suppliers to our business, as partners, or as sub-contractors .
Poor establishment and/or . . . . . .
performance of areas A bushfire management plan will be prepared and implemented that identifies measures for landscape, siting, design, defendable space, )
Rehabilitation failure Fire damage rehabilitated to pasture / o, cL construction, water supply and access and includes site specific bushfire mitigation measures, awareness actions, preparedness levels and fire Rare Major
native vegetation response procedures for the site. (BFO1)
Loss of land capability;
28 Rehabilitation failure Tailings are hardsetting incre?5§d e'rosion hazard; c Fines t.ailings (centrifuge cake) will be blended W|th coarse sand tailings and placed so asto ensure any restrictions to drainage are far enough below Rare Moderate Medium
restriction in water the soil surface such that the growth of vegetation is unaffected. (RH03)
infiltration
Gullylng / tunnel erosion
Rehabilitation failure results in loss of land c . Hi_gh_rates of vegetation est_al?lis_hment \-Ni|| be prioritised in rehabilitated flow channels (especially in the first three years of rehabilitation) to
productivity maximise surface cover and minimise erosion. (RH09)
89 Surface water runoff erodes ¢ Hydromulches or tackifiers will be used where appropriate to prevent erosion and ensure more effective use of incident rainfall by germinating Unlikely Moderate Medium
bare surface seeds. (RH11)
Erosion and sediment ¢ Hydroseeding will be used in rehabilitation areas where appropriate to stabilise the soil surface and minimise erosion. (RH12) Where possible,
mobilisation: loss of soil c ameliorants such as organic mulches and fertilisers will be spread on in-situ topsoils prior to stripping to increase soil fertility. (RH21)
fertility and decline in land
productivity
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Residual risk

oty Residual
Hazard Causes / contributing factors Receptors / Impacts Standard mitigation Additional mitigation likelihood over |sidual Consequer
(risk events) . o
life of activity
¢ Revegetation of mined areas will include planting of a range of locally occurring native shrubs, trees and groundcover plants in consultation with
%0 Rehabilitation failure Vegetation not characteristic| Low habitat value for native c DELWP to recreate the target vegetation community. (TE11) Unlikely Minor
of local vegetation fauna ¢ Areas will be revegetated following the mine rehabilitation plan, to: Increase overall native vegetation cover in the project area. Increase native
vegetation patch size (TE9)
¢ Rehabilitation activities will be timed in consultation with landholders and based on analysis of long-term rainfall patterns to maximise the rate of
. successful vegetation establishment and rehabilitation performance. (RH10)
Poor establishment and/or X . X . . - . N
¢ Hydromulches or tackifiers will be used where appropriate to prevent erosion and ensure more effective use of incident rainfall by germinating - X . . .
R . performance of areas ¢ Rehabilitated areas will be irrigated where required to promote satisfactory . .
Rehabilitation failure Drought " o, CL seeds. (RH11) ) A Unlikely Minor
rehabilitated to pasture / . . . . - - . - . . performance and vegetation establishment. (RH14)
native vegetation * Site/local experience will be considered when determining seed timings and rates toensure maximum reliability of vegetation establishment. Seed
will be re-applied in areas where rehabilitation performance does not meet established targets at a later date when suitable conditions, such as
rainfall, are considered likely to occur. (RH13)
91
Poor establishment and/or X L . . . .
performance of areas Gypsum will be applied in sufficient quantity over a depth of at least 500 mm to reduce exchangeable sodium and magnesium to acceptable levels
Rehabilitation failure Inhospitable growth medium rehabilitated to pasture / o, CL (ESP <4 and Ca/Mg ratio >0.5) where material likely to disperse (such as Haunted Hills Formation overburden or fines tailings) is placed as part of a Unlikely Minor
native vegetation constructed subsoil. (RH28)
Poor establishment and/or * Rehabilitation activities will be timed in consultation with landholders and based on analysis of long-term rainfall patterns to maximise the rate of
Rehabilitation failure Timing of rehabilitation performance of areas o, cL successful vegetation establishment and rehabilitation performance. (RH10) Unlikely Minor
works rehabilitated to pasture / e Planting of tubestock will be scheduled to maximise initial growth, including in spring to take advantage of warmer growing conditions, orin
native vegetation autumn to take advantage of the wet winter. (RH33)
o Site inductions for mining and rehabilitation personnel will include information on the different soil types present across the project areaand their
Dedline in soil fertility due to | Productivity of post-mining corresponding management, including in relation to stockpiling. (RH02)
92 Rehabilitation failure dilution of topsoil with land is less than pre-mining o, CL « Soil stockpiles will be segregated according to physical composition. (RHO1) Unlikely Minor
overburden land capability. ¢ Where possible, ameliorants such as organic mulches and fertilisers will be spread on in-situ topsoils prior to stripping to increase soil fertility.
(RH21)
"o Rehabilitation activities will be timedin consultation with landholdersand based on analysis of long-termrainfall pattems to maximise the rate of * Rehabilitated areas will beirrigated where required to promote satisfactory
successful vegetation establishment and rehabilitation performance. (RH10) performance and vegetation establishment. (RH14)
* Hydromulches or tackifierswill be used where appropriate to prevent erosion and ensure more effective wse of incident rainfall by germinating seeds.
(RH11)
* Site/local experience wil be considered when determining seed timings and rates to ensure maximum reliability of vegetation establishment. Seed will be
L . re-applied in areas where rehabilitation performance does not meet established targetsat a later date when suitable conditions, such asrainfall, are
o ) Rehab and closure activities |Incomplete or unsatisfactory considered likely to occur. (RH13)" ) )
93 Rehabilitation failure inadequately planned and  |implementation of closure, o, CL Unlikely Minor
funded loss of employment
* Topsoil stockpiles scheduledtobe in place for four months or longer (or for an unknown duration) will be restricted to a height of 2 mand treated witha
Tailings fail to consolidate Timing of rehabilitation soil stabiliser, or revegetated immediately following their construction.
o . within expected timeframes, | program is longer than * Gypsum will be applied in sufficient quantity over a depth of at least 500 mmto reduce exchangeable sodium and magnesiumtoacceptable levels (ESP <4 . .
94 Rehabilitation failure resultin ‘:n delavs to : icted' on fin aesthetic o, CL and Ca/Mg ratio>0.5) where material likely todisperse (such as Haunted Hills Formation overburden or fines tailings) is placed as part of a constructed subsal Unlikely Minor
e n ge avs Sxpected; onoing (RH28)"
rehabilitation program impacts of mine site
Constraints on post closure
X - . P ) . * Landholder compensation will be paid in accordance with the MRSD Act and based on a full inventory of on-farm assets. (LUP08) . .
107 Economic / social disruption |land use to prevent erosion, |Loss of income PC ) o ) 3 o X Unlikely Minor
. * Progressive rehabilitation will be undertaken to return land to its pre-mining land use or an agreed alternative. (RHO5)
overgrazing

Low

Low

Low
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