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Terms of Reference
This Chapter has been prepared in response to section 7 of the Terms of Reference (TOR) for the Saint
Elmo Vanadium Project. Table 3.1 provides a cross-reference for section 7 of the TOR and the relevant
section in this Environmental Impact Statement (EIS).
Table 3.1: TOR Cross-reference
TOR Requirements
Proposed Project
Describe all aspects of the proposed project that are covered by the EIS’s assessment.
If there are any aspects of the proposed project that would be assessed separately,
describe what they are, and how they would be assessed and approved.
The project description should include all on and off lease activities relevant to the
proposed project including construction, operation and decommissioning activities. If
the delivery of the proposed project is to be staged, the nature and timing of the
stages should be fully described.
Describe and illustrate the following specific information about the proposed project,
including but not limited to:
a)
Project title
b)
Project objectives
c)
Expected capital expenditure
d)
Rationale for the proposed project
e)
Project description, including the nature and scale of all project components
and activities
f)
Whether it is a greenfield or brownfield site
g)
Power and water supply
h)
Transport requirements – for materials onto the project site and products by
products and wastes transported from the project site
i)
Regional and local context of the project’s footprint, including maps at suitable
scales
j)
proposed timing of the development, including construction staging, likely
schedule of works and anticipated mine life (if appropriate)
k)
Relationship to other major projects or developments of which the proponent
should reasonably be aware
l)
The workforce numbers for all proposed project phases
m) Where personnel would be accommodated and the likely recruitment and
rostering arrangements to be adopted
n)
Proposed travel arrangements of the workforce to and from work, including
use of a fly-in-fly-out (FIFO) workforce
o)
Proposed rehabilitation methodologies and the estimated cost of rehabilitation
and site closure

Site Description
Provide real property descriptions of the proposed project land and adjacent

Section of the EIS
Entire chapter

Sections 3.3, 3.4, 3.5, 3.6, 3.7, 3.9
and 3.10

The following items can be found
in:
a) Section 3.1
b) Section 3.2
c) Section 3.2; and Section 15.6
in Chapter 15 – Economic
d) Section 3.1
e) Entire Chapter 3
f) Section 3.1
g) Sections 3.5.3.2, 3.5.3.5,
3.6.7.1 and 3.6.8
h) Sections 3.5.3.3, 3.5.3.4,
3.6.4.1 and 3.6.6
i) Section 3.3.1; and Figures
3.1, 3.2 and 3.3
j) Section 3.1, 3.4, 3.5 and 3.6;
and Section 1.6 in Chapter 1
– Introduction
k) Section 3.8
l) Section 3.7
m) Sections 3.5.3.7 and 3.7.1;
Section 14.5.5.1 in Chapter
14 – Social; and Sections 8.4
and 8.6 in Appendix A7 –
Social Impact Assessment
n) Sections 3.1 and 3.10.3; and
Section 16.6 in Chapter 16 –
Transport
o) Section 3.9; Section 15.6 in
Chapter 15 – Economic; and
Part 2 – PRCP in Chapter 5 –
Land

Section 3.3.3

properties, any easements, any existing underlying resource tenures, and
identification number of any resource activity lease for the proposed project land that
is subject to application.
Describe and illustrate with scaled maps the key infrastructure in and around the site,
including state-controlled and local roads, rail lines and loading yards, airfields, ports

Figures 3.1, 3.2, 3.3, 3.4, 3.5 and
3.6
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TOR Requirements
or jetties, electricity transmission infrastructure, pipelines, and any other

Section of the EIS

infrastructure in the region relevant to the proposed project.
Describe and illustrate the topography of the proposed project site and surrounding
area and highlight and identify any significant features shown on the maps. Map the
location and boundaries of the proposed project’s footprint including all

Sections 3.3.7, 3.5 and 3.6; and
Figures 3.1, 3.3, 3.4, 3.7, 3.8, 3.10,
3.11, 3.12, 3.18 and 3.19

infrastructure elements and development necessary for the proposed project. Show
all key aspects including excavations, stockpiles, areas of fill, services infrastructure,
plant locations, water or tailings storages, buildings, bridges and culvert, haul and
access roads, causeways, stockpile areas, barge loading facilities and any areas of
dredging or bed levelling. Include discussion of any environmental design features of
these facilities including bunding of storage facilities.
Describe and map in plan and cross-sections the geology and terrestrial and/or
coastal landforms of the proposed project area. Indicate the boundaries of water

Section 3.3.9; and Figures 3.8 and
3.10

catchments that are significant for the drainage of the site. Show geological
structures, such as aquifers, faults and economic resources that could have an
influence on, or be influenced by, the proposed project’s activities.
Describe and illustrate the precise location of the proposed project in relation to any

N/A

designated and protected areas and waterbodies. This is to include the location of any
proposed buffers surrounding the working areas; and lands identified for
conservation, either through retention in their current natural state or to be
rehabilitated.
Describe, map and illustrate soil types and profiles of the proposed project area at a
scale relevant to the site. Identify soils that would require particular management due
to wetness, erosivity, depth, acidity, salinity or other feature, including acid sulfate

Section 3.3.8; and Sections 5.5.6
and 5.6.3, and Figure 5.2 in
Chapter 5 – Land

soils.
Describe with concept and layout plans, in both plan- and cross-section views,
requirements for constructing, upgrading or relocating all infrastructure associated

Figures 3.3, 3.4, 3.6, 3.10, 3.12,
3.18 and 3.19

with the proposed project. Show the locations of any necessary infrastructure
easements on the plans, including infrastructure such as roads, rail (and the rail
corridor), level crossings, conveyors, bridges, jetties, ferries, tracks and pathways,
dams and weirs, bore fields, power lines and other cables, wireless technology (such
as microwave telecommunications), and pipelines for any services, whether
underground or above.
Proposed Construction and Operations
Describe the following information about the proposed project, provide maps and
concept and layout plans for the following, if applicable to the proposed project:
a) Existing land uses and any previous land use that might have affected or
contaminated the land
b) Existing buildings, infrastructure and easements on the potentially affected
land
c) All pre-construction activities (including vegetation / declared weed
clearing, site access, interference with watercourses, wetlands and
floodplain areas)
d) The proposed construction methods, associated equipment and techniques
e) Road and rail infrastructure, and stock routes, including new constructions,
closures and/or realignments
f) The location, design, capacity and total disturbance area for all other
infrastructure that requires disturbance of the site, including, but not
limited to: processing facilities; water supply and storage, dams, water
pipelines, release points and pumps; sewerage; electricity from the grid;

The following items can be found
in:
a) Sections 3.3.3, 3.3.4 and
3.3.5; and Section 5.5.5 in
Chapter 5 – Land
b) Section 3.3.4; and Section
5.6 in Chapter 5 – Land
c) Section 3.4.1
d) Section 3.5
e) Sections 3.3.3, 3.5.3.3,
3.5.3.4 and 3.6.6; and
Section 5.6.2.2 in Chapter 5
– Land
f) Section 3.3, 3.5.3, 3.6; and
Figures 3.3, 3.4, 3.12, 3.18,
3.19, 3.20 and 3.21
3-2

Saint Elmo Vanadium Project - Project Description and Alternatives

TOR Requirements
generators and fuels (whether gas, liquid and/or solid); power stations;
workforce accommodation; and telecommunications
g) Changes to watercourses, flooding and overland flow on or off the site,
including stream diversions and flood levees
h) Any infrastructure alternatives, justified in terms of ecologically sustainable
development (including energy and water conservation)
i) Days and hours of construction and operation
j) Mining sequence and cross sections showing profiles and geological strata
and faults
k) The planned recovery of resources including the location of any resources
not intended to be mined that may be sterilised during mining activity or
from related infrastructure
l) The proposed methods, equipment and techniques for resource separation,
beneficiation and processing the sequencing and staging of activities,
including progressive rehabilitation and decommissioning of the mining
activities
m) The proposed methods and facilities to be used for the storage, processing,
transfer, and loading of reagents, fuel, and other materials used in the
mining activity and product/s
n) The capacity of high-impact plant and equipment, their chemical and
physical processes, and chemicals or hazardous materials to be used
o) Any activity that would otherwise be a prescribed environmentally relevant
activity if it were not undertaken on a mining or petroleum lease
p) Any new borrow pits, quarry and screening operations that may be required
to service construction or operation of the proposed project.

Feasible Alternatives
Present feasible alternatives of the proposed project’s configuration, including

Section of the EIS
Sections 3.4.1 and 3.6.10;
and Part 1 in Chapter 6 –
Water
h) Section 3.10.2 and Section
3.10.4
i) Sections 3.5.1 and 3.6.1
j) Section 3.6.11, and Figures
3.8, 3.10, 3.20 and 3.21
k) Section 3.1, 3.6.2 and 3.6.4
l) Sections 3.6.5 and 3.9
m) Sections 3.6.2, 3.6.5 and
3.6.6; Section 12.5.4 in
Chapter 12 – Hazards and
Safety; and Section 16.7.3 In
Chapter 16 – Transport
n) Section 3.6.5
o) Section 3.1
p) Section 3.5.3.8
g)

Section 3.10

conceptual, technological and locality alternatives to the proposed project and
individual elements that may improve environmental outcomes. Summarise the
comparative environmental, social and economic impacts of each alternative, with
particular regard to the principles of ecologically sustainable development.
Discuss alternatives in sufficient detail to enable an understanding of the reasons for

Section 3.10.4

preferring certain options and courses of action while rejecting others.
Discuss the environmental, social and economic consequences of not proceeding with

Section 3.10.6

the proposed project.
Source: DES 2018
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3 Project Description
This Chapter has been prepared to satisfy the requirements of Section 7 from the Terms of Reference
(TOR) and outlines the Project’s location, resource base, infrastructure requirements, construction and
operational phases and general workforce requirements. Additionally, this Chapter includes a section on
Project need and alternatives, outlining the potential markets and uses for vanadium-based products.

3.1

Project Overview

Multicom Resources Limited (Multicom) is seeking to develop the Saint Elmo Vanadium Project (the
Project) for the purposes of mining and processing vanadium pentoxide and alternative vanadium-based
products. The Project proposes to take advantage of the increasing supply gap associated with highstrength steel production, the growth market of vanadium batteries and the emergence of vanadium
based compounds as a revolutionary metal in new technologies. There is an increasing global demand
for lighter weight and higher strength steels as well as an increasing global demand for renewable and
reliable energy, making vanadium a valuable resource.
The Project will consist of a shallow open cut mine, ranging in depth from 20 to 40 m (depending on
depth of overburden), with associated dump and haul operations in order to obtain access to large
known deposits of vanadium bearing sedimentary material. Strip mining is proposed to be carried out
sequentially from mining panels along the north-south axis of Mining Lease Application (MLA) 100162, a
greenfield site. Once the material is removed, the panel will be back filled with beneficiated gangue and
overburden material, then contoured and sheeted with topsoil. Subsequently, revegetation with native
species or as otherwise agreed with relevant stakeholders will take place.
The Project has an initial target production of 10,000 tonnes per annum (tpa) for the first two years with
a maximum tonnage of up to 20,000 tpa (Year 3 onwards) of vanadium pentoxide (V2O5) product over at
least a 30 year mine life. Run of Mine (ROM) operations to produce the maximum 20,000 tpa will be up
to 15 million tpa.
MLA100162 is located approximately 25 kilometres (km) east of Julia Creek in the priority North West
Minerals Province of north western Queensland, within the McKinlay Local Government Area (LGA). The
area of MLA100162 is approximately 8,882 hectares (ha).
3.1.1

Project of Regional Significance

The Project has been declared a ‘project of regional significance’, as defined under the Water Plan (Gulf)
2007. This declaration reflects the positive impacts of the Project on the region and means that the
Project can apply for a water entitlement from the 15,700 ML of unallocated water held in the Strategic
Reserve for the Flinders River sub-catchment area.
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The water resource objectives for the Project are to:
▪

Ensure equitable, sustainable and efficient use of water resources;

▪

Maintain environmental flows and water quality to support the long-term condition and viability
of terrestrial, riverine, wetland, lacustrine, estuarine, coastal and marine ecosystems;

▪

Maintain the stability of beds and banks of watercourses, and the shore of waterbodies,
estuaries and the coast; and

▪

Maintain supply to existing users of surface water resources.

It is recognised that the Project will contribute to positive social and economic opportunities, whilst
keeping within the parameters of ecologically sustainable development.
3.1.2

Scalability of Operation

Whilst the Environmental Impact Statement (EIS) is based on production of up to 20,000 tpa of V2O5, it is
noted that throughout this EIS production rates are shown on an increasing scale. Production numbers
and the respective impact assessment, for example, are extrapolated for up to 20,000 tpa however, it is
noted that the Project is not anticipated to operate at this level for the entire life of the mine.
Production levels will largely be dependent on market demand as the Project moves forward. Where
relevant, any differing scales of production have been clearly stated to show what has been assessed for
the various stages of the Project.

3.2

Project Objectives

The Project’s objective is to fill the increasing supply gap associated with high-strength steel production,
the growth market of vanadium batteries and the emergence of vanadium-based compounds as a
revolutionary metal in new technologies. There is an increasing global demand for lighter weight and
higher strength steels as well as an increasing global demand for renewable and reliable energy, making
vanadium a valuable resource. Production levels will largely be dependent on market demand and
where relevant, any differing scales of production have been stated in the EIS to show what has been
assessed for the various stages of the Project.
The Projects expected capital expenditure will be approximately $400 million and will provide
employment opportunities to the region during construction and operational stages of the Project.
Multicom estimates there will be over 200 people directly employed during peak construction and more
than 150 people employed in operational jobs. These employment numbers will also increase as the
Project shifts from a 10,000 tpa operation to a 20,000 tpa operation with an additional 150 jobs
estimated for construction of a second processing facility and an additional 100 operational jobs.
The proximity of the Project to Julia Creek will facilitate benefits for the township from the stimulus to
local businesses and other indirect flow on of economic activity. It is also likely that there would be
3-5
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benefits to supply chains and flow on impacts for service hubs across the north-west region, including
towns between and including, Mount Isa and Townsville. Project accommodation will be managed
during both construction and operational phases, to maximise benefits and minimise impacts.
Following mining, Multicom aims to return the Project area where possible to a locally native ecological
community that is progressing, credibly, towards a state resembling the vegetation that occurred onsite
prior to mining. A Progressive Rehabilitation and Closure Plan (PRCP) has been included as part of this
EIS to ensure rehabilitation requirements are appropriately addressed, refer Part 2 – PRCP, Chapter 5 –
Land.

3.3
3.3.1

Site Description
Project Location

The Project site is wholly located within McKinlay Shire Council Local Government Area (LGA), a priority
area identified in the North West Regional Plan 2010. The McKinlay LGA covers an area of 40,880 km2
and has existed since 1891. The Project is also situated in the North West Minerals Province of north
western Queensland, an area which has contributed to significant economic benefits to Queensland for
several decades. The site adjoins Flinders Highway and the Mount Isa Line (also referred to as the
Northern Rail Line throughout the EIS) on its southern boundary and is dissected by Punchbowl Road to
the north.
Regionally, the site is approximately 250 km east of Mount Isa and 25 km east of Julia Creek. Cloncurry is
approximately 140 km to the west of the site with Richmond located approximately 125 km to the east
(refer Figure 3.1). The Flinders Highway and Northern Rail Line will be used for access and haulage
associated activities at the Project. An overview of the Projects location and transport corridor has been
provided in Figure 3.2.
3.3.2

Offsite Water Storage Facility and Associated Pipeline

It should be noted that as part of the Project, Multicom proposes to establish an offsite Water Storage
Facility (OWSF) and associated pipeline to support the water demand for the Project (refer Figure 3.3).
Further details and impacts associated with the OWSF and associated pipeline have been included
within Chapter 20 – Offsite Water Storage Facility and Associated Pipeline.
The current EPBC Act Referral (2017/8007) does not include the proposed OWSF and associated
pipeline. A variation will be made under s156A of the EPBC Act, to referral 2017/8007, for the OWSF and
associated pipeline prior to the end of the EIS submission period for the Project.
All impact assessment for the OWSF and associated pipeline has been based largely on desktop
reporting, limited field investigation and through extrapolation of results from site studies undertaken
for the nearby Project area (MLA100162). Approval of the proposed OWSF and associated pipeline will
3-6
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be through the McKinlay Shire Planning Scheme 2019 with McKinlay Shire Council as the Administering
Authority for the Development Application.
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3.3.3

Disturbance Footprint

The area of MLA100162 is approximately 8,882 ha with strip mining proposed to be carried out
sequentially from mining panels along the north-south axis of MLA100162. The OWSF is approximately
160 ha and the associated pipeline is 20 ha (8 m buffer has been allowed for). A designated Mine
Infrastructure Area (MIA) will be established to accommodate processing and logistics infrastructure
which includes the following:
▪

Administration office. This will include a kitchen, communications room, meeting and training
rooms and a first aid facility. A muster area, car parking, bathhouse and an ablutions facility will
also form part of the administration building;

▪

Security office and induction facility;

▪

Heavy vehicle workshops, tyre and stores facilities including vehicle manoeuvre areas and
laydowns;

▪

Geotech sample store and laboratory. Laboratory will, as a minimum, require sample
preparation, office and X-Ray Fluorescence (XRF) equipment;

▪

Heavy and light vehicle washdown facilities;

▪

Services reticulation including potable water, raw water, fire water, sewage, power and
communications;

▪

Sewage treatment plant (and associated irrigation area);

▪

A water supply for the Project;

▪

ROM and Process Pad;

▪

Power Station (diesel and gas generator and a proposed area for a solar farm);

▪

Operational gas demand will be supplied on-site through provision of 80 kl gas tanks. In total, a
5-day supply will be retained on-site. Gas will be supplied by road or rail;

▪

Contractors Office;

▪

Switchroom;

▪

Fuel storage;

▪

Chemical storage;

▪

Waste storage;

▪

Tailings storage facility;

▪

Evaporation pond;

▪

Raw water dam;

▪

Mine water dam;

▪

Dirty water storage;

▪

Non-process infrastructure (NPI) pad;

▪

Rail unloading pad;

▪

Haulage roads;

▪

Plant roads;

▪

Access roads;
3-11
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▪

Swale drains; and

▪

Rail spur.

A figure depicting the overall Project site is provided in Figure 3.4. A 50 m wide buffer has been
allocated within the perimeter of MLA100162 to ensure no mining activities occur within this area,
comprising a total area of 256.0 ha. All infrastructure located within the MIA is depicted in Figure 3.5. In
addition, a breakdown of the disturbance areas for key infrastructure is provided in Table 3.2 and Table
3.3.
Table 3.2: Disturbance Areas for Key Project Components within MLA100162
Component
Disturbance Areas within Project site (MLA100162)
Mine footprint
Mine Infrastructure Area (MIA) footprint.

Approximate Area
6,933 ha
431.0 ha

The following infrastructure is located within the MIA and comprises
64 percent of the total MIA footprint.
▪
Power station – 1.0 ha
▪
Overall process area (ROM and Process Pad) – 15.0 ha
▪
Rejects stockpile – 0.1 ha
▪
Dams / water storages – Total: 48.5 ha
− Sedimentation Dam 7.5 ha
− Raw Water Dam 22.5 ha
− Mine Water Dam 6.5 ha
− Evaporation Pond 12.0 ha
▪
Proposed future solar farm – 30.0 ha
▪
Tailings Storage Facility – 150.0 ha
▪
Non-Process Infrastructure Pad – 1.0 ha
▪
Rail Unloading Pad – 7.5 ha
▪
Segments of access roads within MIA footprint – 11.5 ha
▪
Segment of rail spur within MIA footprint – 10.0 ha
Water supply dam (western boundary)
Segment of access road located on southern unmined area 1
Segment of rail spur located on southern unmined area1
Total Disturbance Area within Project site

70.0 ha
0.5 ha
0.5 ha
7,435 ha

1

It should be noted that the segment of access road and rail spur located on the southern unmined area has been
included in the calculation for the total disturbance area within the Project site (refer Figure 3.4). The remaining areas of access road and rail
spur are included within the ‘MIA footprint’ area calculation. For ease of reference it is noted that the total length of access roads and the rail
spur within MLA100162 is 10.12 km and 7.29 km respectively.

Table 3.3: Disturbance Areas for Offsite Infrastructure
Offsite Infrastructure (outside MLA100162)
OWSF
OWSF associated pipeline
1The

Approximate Area
160 ha
20 ha1

disturbance area for the pipeline has been calculated using the total length of the pipeline with an 8 m buffer.
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3.3.4

Tenure

The Project will be located entirely within MLA100162 and does not overlap with any other mineral
tenements. The surrounding area outside of the footprint is mostly comprised of Restricted Area (RA
437) to the west for the purpose of strategic resource planning purposes. To the north there is a Mineral
Development Licence (MDL) area identified as MDL522. There are multiple tenures within and directly
adjacent to MLA100162 (refer to Figure 3.6), as detailed in Table 3.4.
Table 3.4: Tenure Associated with the Project
Lot on Plan
Within MLA100162
Lot 13 on Plan EN89

Freehold

Private landowner

Lot 1 on Plan EN15

Lands Lease

Private landowner

Lot 1 on Plan MF3

Lands Lease

Private landowner

Lot 3 on Plan EN147

Lands Lease

Private landowner

Lot 208 on MLAY

Stock Route

McKinlay Shire Council as Trustee

Lot 4 on Plan B157126

Lands Lease

Private landowner

Lot 1 on Plan EN17

Reserve

Julia Creek Bore Water Supply Board

Freehold
State Land
State Land
Mineral Development Licence
(Granted)
Restricted Area

Private landowner
Private Lessee
Private Lessee
Global Oil Shale (Australia) Pty Ltd

Adjacent MLA100162
Lot 11 on Plan EN105
Lot 9 on Plan EN147
Lot 3 on Plan EN17
MDL 522
RA 437

Tenure

Owner

Queensland Government

The historic stock route will be re-routed for the duration of the Project to allow unimpeded use by
relevant parties. The process of re-routing and access will be managed in conjunction with the tenure
owner.
3.3.5

Historical Land Use

The Project area is underlain by Freehold Land, Grazing Homestead Perpetual Lease and a historic stock
route. The site has previously supported cattle grazing, with unimproved pastures across the site.
3.3.6

Native Title

There are no Registered Native Title Claimants nor any identified Aboriginal party for the Project area.
Native Title is extinguished for both the Freehold Land and Grazing Homestead Perpetual Leases and
remains for a portion of the stock route. Whilst there is no Native Title claim registered in the Project
area, there was still a requirement to advertise the mining lease under section 29 of the Native Title Act
1993 (NT Act) for the stock route. Notification occurred on 11 July 2018. No native title claims were
lodged within the three month notification period, as such, there is no legislative requirement for a
“Right to Negotiate Agreement” to facilitate the future grant of MLA100162.
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3.3.7

Site Access

Primary access to the Project will be from the Flinders Highway, or via a designated rail spur from the
Northern Rail Line. From the MLA boundary, an access road will be constructed with a hardstand area to
enable all-weather access for personnel, mining plant maintenance, access to the process plant and
delivery of reagents and products. Refer Figure 3.7 for a cross-section of the access corridor.
Access to the OWSF will be via Old Nelia Road from Punchbowl Road. Internal access roads will be
constructed around the structure to ensure accessibility. Refer Chapter 16 – Transport for further details
on access.
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3.3.8

Site Topography

The Project area is predominantly level with slight undulations and elevations. These range between
130 m and 160 m Australian Height Datum (AHD). Gradients range from 0.1 percent to 0.7 percent.
Down-gradient trend across the northern portion of the Project is towards the west, with the remainder
of the site trending towards the south-west. Refer Figure 3.8 for site topography.
3.3.9

Soils

There are four Soil Mapping Units present within the Project site, located across 196 separate Unique
Mapping Areas. The site includes areas of gently undulating plains with uniform clay plains, clays within
open and active drainage lines and depressions and shallow loamy sand earths on crests and exposed
areas of the Project site. Further details on soils are included in Chapter 5 – Land and Appendix A26 –
Soil Assessment Technical Report.
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3.3.10 Geology and Stratigraphy
The Independent Geological Report: Saint Elmo and Yappar Vanadium Projects, dated July 2018 is a
commercial in confidence document prepared for Multicom by Resolve. A full version of the document
will not be made available for public review. However, parts of the report have been used to inform this
section and the EIS generally.
Reference to the Geological Survey of Queensland’s 1:100,000 North Queensland map sheet indicates
the site is underlain by calcareous claystone, siltstone, glauconitic sandstone; carbonaceous limestone
and calcareous concretions representative of shallow marine formations of the early Cretaceous period
and the Toolebuc formation.
The Project area contains sediments of the Eromanga Basin, a marine basin that formed between the
Late Triassic to Early Late Cretaceous. MLA100162 contains sediments deposited in the Late Early
Cretaceous, comprising the Toolebuc Formation, and the overlying Allaru Mudstone (Resolve 2018). No
subsidence has been noted at the site.
Underlying the Toolebuc Formation is the Wallumbilla Formation, the most widespread marine unit
within the Eromanga Basin. The Allaru Mudstone is generally 200 – 300 m thick and formed in a shallow
to basinal marine setting. The Toolebuc Formation is a widespread cocquinite and underlying oil shale,
varying between 6 to 45 m thick basin wide. The unit presents as a vanadium enriched 6 m cocquinite
with an average 12 m thick underlying vanadium enriched calcareous oil shale unit within the tenement
area. The structural geology within the tenement is benign, with a gentle anticlinal structure on both an
east west and north south axis, known as the Saint Elmo Anticline (Resolve 2018). The indicative
stratigraphy of the Project area is shown in Figure 3.9. It is noted that the stratigraphy shown in Figure
3.9 is only shown to a depth of 16 m. Depth mapping and cross-sections detailing mining depths (up to
40 m) have been included in Figure 3.11 and Figure 3.12.
The vanadium occurs within the unit as V2O5 and is found within organic compounds (kerogen and
vanadyl porphyrins), within clays and within pyrites (within the fresh portion of the unit) and associated
goethite within the oxidised units (Resolve 2018). In the oxidised rocks, vanadium within the organic
compounds is unbound, which typically enhances metalliferous recovery and mining / beneficiation
properties of the ore (Resolve 2018).

3-21

File Path: G:\GIS\Epic Environmental\Projects\BE180134.01 St Elmo-Phase IV EIS Development\Workspaces\BE180134.04 Project Description\Figure 3.9 Site Stratigraphy.qgs
©QGIS 2019

Data Source:
©Wave Multicom Resources Ltd St Elmo Vanadium Project Scoping Study
Report 4480-20-RPT-GE-0003 July 2018

Multicom Resources Limited
Saint Elmo Vanadium Project
Not to Scale

Figure 3.9
Site Stratigraphy
BE180134.01 Rev 2 October 2019

Saint Elmo Vanadium Project - Project Description and Alternatives

3.3.11 Estimated JORC Resource Summary
The V2O5 enriched oxidised units of the Toolebuc Formation show that the resource endowment is
widespread and has excellent continuity within the exploration tenement. A broad, low amplitude,
north-south trending anticline has resulted in the target formation being exposed and weathered over a
15 km by 5 km region, with strip ratios varying from near 0/1 to 4/1.
The vast majority of drilling undertaken at the site in the late 1990s and early 2000s was dry, with
approximately 10 holes in the fresh rock, recording minor water inflows. The water all occurred below
the base of oxidation and there was a maximum number of three wet samples per hole. The water was
generally found below the Coquina at the base of the oil shale proper. The water when encountered
was generally a dark brown colour with oily overtones. The drilling was of good quality with layering of
the sample often observed in the bags reflecting the original geology. The overlying overburden was
very often the still clayey Allaru formation with little potential for contamination down the hole. It is
noted that the occurrence of oil is below the proposed mining depths and will not be encountered or
extracted as part of this Project.
The weathered units host a Joint Ore Reserves Committee (JORC) (2012) compliant resource for
vanadium within MLA100162 of 20.5 Mt Measured Resource, 228 Mt Indicated Resource and 245 Mt
Inferred Resource having been estimated at a 0.2 percent V2O5 cut-off (Resolve 2018).
3.3.12 Historical Exploration Activities
Regional exploration in the area of the Project has been widespread over the previous 50 years. A
significant focus of previous exploration and prospecting (prior to the Fimiston Pty Ltd drilling campaign
in 1998/9) was on the oil contained within the un-oxidised kerogen rich shale and limestone units within
the Toolebuc Formation. The Toolebuc Formation was first investigated for vanadium in the early 1970s
by Aquitane Petroleum Pty Ltd, who tested for vanadium within both the oxidised and fresh Toolebuc
Formation, with positive results for testing and metallurgy (Fimiston 2000). Holes were drilled on a wide
(approximately 6 km) spaced grid over a large area, which showed the Toolebuc Formation to be
present with a consistent thickness (Resolve 2018).
The Project site has been extensively explored and drilled over the course of three decades, with targets
being shale oil, vanadium and molybdenum. Exploration statistics include 5,119 m of drilling over 307
holes. Previous programs have used rotary air blast (RAB) drilling to complete the work using a custom
built RAB rig. The rig completed the drilling with an average of 310-350 m drilled per day. Again, it is
noted that the occurrence of oil is below the proposed mining depths and will not be encountered or
extracted as part of this Project.
Multicom have undertaken bulk material sampling at the Project during February 2018 and March 2018,
extracting approximately 60 tonnes (t) and 20 t of material, respectively. The bulk sample sites were
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selected for near surface extraction of Coquina and Shale (oxide), in-line with the intended area of
mining for the Project. Historical drill site locations and the recent bulk sampling area are detailed in
Error! Reference source not found..
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3.3.13 Depth of Mining
Mining depth will vary between 1 m and 40 m below ground level. This depth is determined based on
the modelled base of the coquina resource, as shown in Figure 3.11 and Figure 3.12. Despite the
variation in mining depth the proportion of ore to be extracted will remain relatively constant. The
depth of overburden will be the only variable associated with changing mine depth. Any overburden will
be directly backfilled into the previous mine pit. The depth of mining will not impact on the
rehabilitation and final landform as the saleable product (V2O5 Flake) will be the only loss in the overall
materials balance (refer Figure 3.14). All other extracted material will be returned into the mined pits /
tailings storage facility to achieve a final landform analogous with the current landform.
With reinstatement of pre-mining landforms/contours ensures the final hydrologic system will be reWith reinstatement of pre-mining landforms / contours, the final hydrologic system will be reestablished following mining activities ceasing. Importantly:
▪

All stormwater drainage and diversion (e.g. levee) infrastructure will be removed following
cessation of mining activities; and

▪

All pre-mine drainage features will be reinstated following mining.

Further details on mining depth, materials, stability and hydrology are included in Section 5.6.1, Part 1,
Chapter 5 – Land.
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3.4

Proposed Construction and Operation Activities

This section outlines the expected construction and operational activities for the Project (MLA100162
and the OWSF and associated pipeline) including pre-construction, decommissioning and rehabilitation
works. The commencement date for construction is dependent on the timing of the Project’s approvals
processes, however; it is anticipated that a Mining Lease (ML) and Environmental Authority (EA) will be
granted in early to mid-2020. Based on these timeframes, construction is anticipated to start in 2020.
3.4.1

Pre-Construction Activities

Pre-construction activities for MLA100162 involve site preparation works which will include, but may
not be limited to, the following:
▪

Installation of boundary and or survey pegs / markers;

▪

Agree re-routed stock route and access process with tenure owner;

▪

Establishment of site safety and security measures e.g. fencing, safety signage, contact signage;

▪

Establishment of temporary amenities e.g. portable toilets;

▪

Establishment of waste receptacles;

▪

Installation of erosion and sediment controls;

▪

Clearing and grubbing of site (vegetation and weeds);

▪

Topsoil and subsoil removal;

▪

Earthworks for establishment of:
-

Water management infrastructure e.g. clean water (pit protection levees), dirty water
(sedimentation dams used to capture sediment laden stormwater runoff) and mine /
process water (raw water dam, pit water used for mine processing);

-

Fire water storage area (will be used for servicing the MIA and process area);

-

Sewage treatment plant and effluent disposal area;

-

MIA, which includes administration offices, amenities, processing facilities, flammable
and combustible liquid storage, waste storage area, power station, carpark, vehicle
manoeuvre areas, plant / equipment workshop, sewage treatment plant, laboratory,
washdown facilities;

▪

-

On-site power facility infrastructure trenches; and

-

Rail spur line that will join onto the Northern Rail Line.

Grading works for establishment of:
-

Site entrance and access road off Flinders Highway;

-

Internal site access roads;

-

Rail access into site from Northern Rail Line;

-

Water management infrastructure (listed above);

-

MIA (listed above);

-

Laydown and storage areas;
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▪

-

Site offices including crib hut and amenities;

-

Stormwater management infrastructure e.g. drainage lines / channels; and

-

Fire water storage area (will be used for servicing the MIA and process area).

Establishment of site office: desks, chairs, power and water infrastructure, electrical goods
(printers, photocopiers, computers etc), stationery, storage cupboards.

Pre-construction activities for the OWSF and associated pipeline involve site preparation works which
will include, but may not be limited to, the following:
▪

Installation of boundary and or survey pegs / markers;

▪

Establishment of site safety and security measures e.g. fencing, safety signage, contact signage;

▪

Establishment of temporary amenities e.g. portable toilets;

▪

Establishment of waste receptacles;

▪

Installation of erosion and sediment controls;

▪

Clearing and grubbing of site (vegetation and weeds);

▪

Topsoil and subsoil removal;

▪

Earthworks for establishment of the OWSF and trenching for the associated pipeline; and

▪

Grading works for establishment of an access road off Old Nelia Road and internal access roads
around the structure.

Initial site preparation works will be concentrated in areas where key infrastructure will be located and
where access roads, water storages and laydown areas will be required. All site preparation works will
be undertaken in accordance with the Project’s Construction Environmental Management Plan (CEMP).
Site preparation works will be staged to minimise the extent and duration of cleared areas at any one
time. This staged approach will assist Multicom to manage their environmental requirements, such as
minimising dust being generated and control of stormwater runoff.
Where possible, suitable soil resources for use in later rehabilitation activities will be stripped, handled
and stored in a manner that aligns with industry best practice. Topsoil and subsoil will be separated
during this stage as topsoil contains a higher nutrient content and must be kept separate so that it can
be used to promote vegetative growth during rehabilitation. Topsoil can be stored as a berm around
active worksites and utilised as an erosion and sediment control measure, provided adequate controls
(for example; sediment fence and cover) are in place to manage the erosion risk of the topsoil or bund
itself. The mine plan is designed to maximise the amount of topsoil that can be placed progressively,
with limited stockpiling.
Refer Figure 3.13 for a diagrammatic display of the general steps involved for a typical mine pit as
outlined above. Figure 3.13 also shows a typical plan view of each mine pit and its associated stockpiles
layout.
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3.5

Construction Activities

Construction activities within MLA100162 will include, but may not be limited to the following:
▪

Construction of processing plant including foundations and associated infrastructure, e.g.
electrical supply, lighting, security, water supply;

▪

Construction of sewage treatment plant, irrigation area and associated infrastructure, e.g.
diesel, electrical supply, pump station, alarm, foundations;

▪

Construction of the ROM, with area adequate to stockpile at least three days mine production
to cover the mine shift and any plant shutdowns. The ROM will be oriented North-South to
ensure safe operation when dumping;

▪

Excavation of shallow open cut pits for ore collection;

▪

Construction of MIA and associated infrastructure;

▪

Upgrade to the entrance and access road off Flinders Highway;

▪

Establishment of internal site access roads designed to accommodate semi-trailer and B-double
vehicles;

▪

Construction of haulage roads into and out of pits and to ROM pad;

▪

Construction of rail spur line connected to the existing Northern Rail Line and associated
infrastructure e.g. level crossing across Flinders Highway, electrical supply, loading yards.

▪

Construction of tailings storage facility and evaporation pond;

▪

Construction of water storage and stormwater management system infrastructure;

▪

Establishment of electrical power supply including electricity transmission infrastructure;

▪

Diesel and gas electricity generator located near to primary infrastructure with sufficient access
for fuel delivery and storage or appropriate considerations for solar power generation;

▪

Operational gas demand will be supplied on-site through provision of 80 kl gas tanks. In total, a
5-day supply will be retained on-site. Gas will be supplied by road or rail;

▪

Trenching and laying of reticulated services, e.g. potable water, fire water, raw water, sewage,
electrical supply and communications; and

▪

Establishment of gardens around site office.

OWSF and associated pipeline construction activities will include, but may not be limited to:
▪

Construction of the four-cell, off-river OWSF with an average depth of 7.2 m (maximum depth of
a cell is 7.8 m). Each cell would have an area of approximately 40 ha. Refer to Appendix A29,
Table 3-2 for more details.

▪

Construction of a 1,375 m long and 10 m wide Diversion Channel to divert water at a rate of
1,400 ML/day from the Flinders River to the OWSF.

▪

Construction of a protective embankment alongside the river channel, 2 m above the riverbank.
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▪

Construction of a Control Structure (embankment across Diversion Channel with two 2 m
diameter pipelines beneath with a control gate on the upstream side to manage flow of water
to the OWSF).

▪

Construction of 1 m diameter outlet Amalgamation Pipelines at Cells 2, 3 and 4 which report to
the Amalgamation Channel that feeds back to the Diversion Channel, to be pumped to Cell 1.

▪

Construction of other infrastructure e.g. stormwater management infrastructure, diesel
electrical power supply, and security.

▪

Establishment of site access road from Old Nelia Road and internal access roads around the
structure; and

▪

Construction of pipeline (approximately 24 km long) to the Project, buried alongside Punchbowl
Road within the road reserve.

No drilling or blasting activities will be required as part of the Project.
3.5.1

Hours of Construction

Construction is proposed to be conducted from 6 am to 6 pm, seven days per week.
3.5.2
3.5.2.1

Construction Site Management and Security
Site Management

The Site Senior Executive (SSE) will be responsible for site management during the construction phase.
The SSE will be supported by a Senior Site Representative from the principal construction contractors.
The SSE will oversee the principal contractor during the construction of the Project, including monitoring
the principal contractor’s performance to ensure that all mitigation measures are implemented, and
that construction related impacts are minimised. A Health and Safety Manager and a site Environmental
Manager will also be appointed during the construction phase.
A CEMP and Health and Safety Management Plan (HSMP) will be prepared prior to construction and will
outline the management strategies for the SSE and other managers to implement during the
construction phase.
3.5.2.2

Emergency Response Plan

An Emergency Response Plan (ERP) will be developed as part of the CEMP and OEMP. The ERP will be
implemented at the site prior to the commencement of construction and will be modified as the site
transitions into operations. The ERP will include procedures aimed at identifying and minimising risks in
an emergency situation and will include rescue and escape procedures, regular testing and review and a
requirement for routine auditing.
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A first aid station will be established at the site prior to the commencement of construction and will
remain onsite for the life of the Project. Appropriately trained personnel will always be onsite to
administer emergency response procedures when needed.
Site inductions will incorporate emergency response procedures including escape and rescue protocols
and onsite first aid resources and processes.
3.5.2.3

Access and Security

Site access will be located off Flinders Highway and will be restricted to authorised personnel only. Any
secondary access points will remain locked and will only ever be used by authorised personnel.
Access by visitors will be dealt with under the site’s Standard Operating Procedure. Visitors will be
required to undergo an induction and will be escorted onsite by authorised personnel.
3.5.3
3.5.3.1

Key Construction Infrastructure
Reticulated Services

Trenching and laying of reticulated services will occur during the construction phase. These services will
include potable water, raw water, fire water, sewage, power and communications.
Ongoing requirements for relocatable on-ground HDPE pipes will be assessed for moving water and wet
products around site and between storage locations and point of use.
3.5.3.2

Electrical Supply

The closest point of electrical supply is the Ergon Julia Creek substation. The Ergon powerline to the Julia
Creek substation comes from Hughenden substation at 66 kilovolt (kV). This powerline runs parallel to
MLA100162 and pending Ergon approval is an alternate connection point option. At this time however,
there are known limitations on availability of power and Multicom has determined that the grid network
will not be accessed during the construction phase of the Project.
As there is limited electricity available in the current network, primary power supply during construction
will come from a suitable diesel electricity generator which will be located near to key infrastructure
with sufficient access for fuel delivery and storage. Post-construction, power may also be sourced from
an onsite gas electricity generator (refer Section 3.6.8). Multicom will have electrical transmission
infrastructure located onsite to minimise the distance between major power demand elements and
existing grid power infrastructure. Appropriate consideration will also be given for solar power
generation with a nominal 30 ha area allocated for a future solar farm, which may be installed in time to
assist with power generation during construction.
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3.5.3.3

Roads

Light vehicle roads designed to accommodate semi-trailer and B-double vehicles will be constructed
using locally won pavement materials. Roads between all buildings and facilities will generally be
unsealed.
Car parking will be provided at the administration building for operational personnel and visitors.
Unsealed car parking will be provided on the mine side of the administration building, the workshop and
stores area and the process control facility.
The mine haul roads will be unsealed local gravel construction between the operational pits and the
ROM dump and will be 3.5 times the width of the largest vehicle regularly operating thereon, or as
otherwise determined by appropriate risk assessment. Dust suppression will be provided to all site
unsealed roads using water carts.
Light vehicle ‘tracks’ will be constructed to dams and monitoring bore fields for occasional use only.
These tracks will not be gravel surfaced.
Upgrades to the entry and exit point for the site (from Flinders Highway) will be undertaken to ensure
safe access to the site and for any passing traffic. Any upgrade works at this intersection will be
undertaken in tandem with the Department of Transport and Main Roads (DTMR).
3.5.3.4

Rail

A rail spur line will be constructed within MLA100162 which joins directly onto the Northern Rail Line.
Construction of this rail spur line will also involve a rail level crossing across Flinders Highway to reach
the site. The total length of the rail line into site will be approximately 7.29 km.
3.5.3.5

Water Supply

In terms of water supply during construction, water will be required for dust suppression, firefighting
and general amenities. The daily requirement for water during construction will be approximately 0.2
megalitres per day (ML/day) for 180 days. Firefighting storage will be required and will use raw water. A
separate storage and pumping facility for fire water will be provided to service both the MIA and
process area.
Raw water during construction will be sourced from the pre-existing man-made dam on the site which
has adequate water storage from overland flow.
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3.5.3.6

Lighting

Artificial lighting will be designed, installed, operated and maintained in accordance with AS4282:1997
Control of the Obtrusive Effects of Outdoor Lighting to minimise the amount of light spoil associated
with the Project. Any further mitigation (such as shielding, further restricting the use of lighting) will be
implemented on an as-needs basis, through consultation with adjoining property users and statutory
agencies.
3.5.3.7

Accommodation

Workforce accommodation will be constructed within the vicinity of Julia Creek, allowing adequate
lodging for employees and integration with the township. Where possible, staff will be encouraged to be
residentially based in Julia Creek.
3.5.3.8

Construction Materials, Plant and Equipment

Quarry materials for the construction of the access roads will be sourced from onsite material. The
presence of historic borrow pits on the Project property indicate an adequate presence of required
quarry material.
All materials, plant and equipment will be delivered to the Project site via road and rail. An assessment
of the traffic and transport related impacts is provided in Chapter 16 – Transport. Large and oversize
loads are anticipated and will most likely be hauled from the Port of Townsville. The transportation of
oversize and some large loads will take place according to permits issued by DTMR to minimise
disruption to other road users. Freight that will arrive (and depart) by rail will be on the pre-existing rail
line adjacent to the site. A rail spur line linking the site to the pre-existing Northern Rail line will be built
as part of construction activities.
Construction traffic will involve rigid and articulated vehicles, and light goods vehicles. Traffic flows and
vehicle types are expected to vary over the construction period, reflecting the types of materials and
equipment required at different times.
The Project will use standard construction equipment, general trade equipment and specialised
equipment as required.

3.6

Operation Activities

The life of mine is planned to be 30 years. Production will have a scaled approach over the life of the
mine with production eventually ramping up to a maximum of 20,000 tpa (dependent on demand and
other market factors).
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No drilling or blasting activities will be required as part of the Project.
3.6.1

Hours of Operation

Operation is proposed to be conducted on a continuous 24 hours per day, seven days per week roster.
3.6.2

Mining and Processing Methodology

A summary of the mining sequence is planned as follows:
1. Clearing of vegetation (largely a weed management exercise) including removal and disposal;
2. Excavation of shallow open cut pits (on average 20 m) whereby native grass-dominated
vegetation communities, topsoil and subsoil will be removed and stockpiled adjacent to the void
for future re-use (where practicable) during rehabilitation works and on the final landform;
3. Overburden is removed and stockpiled for use during in-pit covering of reject material to final
landform level;
4. Ore is mined by utilising hydraulic excavators and off-roads trucks for mining and haulage via
road networks to the ROM stockpile areas for processing;
5. Reject material movement has been scheduled using 250 t excavators and D11 sized dozers. A
single 250 t excavator can cover mining requirements to meet the 10,000 tpa production
output. The additional equipment identified is required as the project ramps up production to
20,000 tpa. These trucks (which are loaded with reject material from the ROM area) then backhaul to dump in the pit, before returning to load again with ore from the nearby active ore
loading area;
6. Ore is processed within the MIA until a high purity V2O5 flake is produced; and
7. Product is transported to Townsville by rail to reach customer and/or export through the Port of
Townsville.
Refer Figure 3.14 for mine flow diagram depicting the above steps.
For the OWSF and associated pipeline, the following activities will be undertaken:
▪

Water would be diverted from the Flinders River along a Diversion Channel with a Control
Structure to control flow;

▪

Fourteen 2 m control gates and pipelines would control flow to a 1,400 ML/day pump station;

▪

Water is pumped to Cell 1 and distributed to other cells using gravity via 2 m diameter pipelines
and control gates on the upstream side, as required;

▪

To reduce evaporation, water would be selectively consolidated to reduce surface area, by
transferring water from the Amalgamation Pipelines at cells 2, 3 and 4, via the Amalgamation
Channel to the Diversion Channel where the water is then transferred using the River Pump to
Cell 1; and
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▪

Water is pumped to the Project from Cell 1, via the pipeline at a steady rate of 13 ML/day, based
on 346 pumping days per year.
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3.6.3

Mine Plant and Equipment

The proposed mining fleet during operation is outlined in Table 3.5.
Table 3.5: Operations Equipment
Equipment Model
Hitachi EX2600 Excavator (Backhoe)
Caterpillar 785 Dump Trucks
Caterpillar D11 Carry Dozer
Caterpillar D10 Dozer
Caterpillar D10 Dozer
Caterpillar 854 Wheel Dozer
Caterpillar 14 Motor Grader
Kenworth 17 kl Water Truck
Caterpillar 992 Wheel Loader
Caterpillar 30 tonne Excavator

3.6.4

Quantity
1 to 2
7 to 13
3 to 7
2 to 4
1
1
2
2
2 to 3
1

Application
Ore and reject material removal
Primary production – ore and
Primary Production – reject material
Ore on ROM
Pit and haul road establishment and maintenance
Pit and haul road establishment and maintenance
Pit and Haul Road establishment and maintenance
Dust Control
Rejects loading and general use
Drainage, clean up

Mineral Extraction

As outlined above, once an area is cleared, topsoil, subsoil and overburden are windrowed by each void.
All remaining material is then taken to the ROM for mineral processing.
Material that has been removed from the area, including; topsoil, subsoil and overburden is then placed
back into the void within days of extraction. Backfilling of all mine pits will be progressive and will follow
the mining sequence.
3.6.4.1

Haulage Access

As the orebody is shallow, haulage accesses will be temporary in nature, allowing shorter hauls than a
more long-term access system. Access into each strip will be typically via a temporary ramp in the high
wall, along the natural surface and then the shortest route to link up with the ROM haul road.
3.6.5

Mineral Processing

As there are no domestically, well-established vanadium mining models or conceptual designs available,
the Project has a processing design based on similar mineral mining processing plants for other mineral
ores. This EIS outlines an atmospheric leaching processing method.
An overview of the processing stages has been provided in Table 3.6. Diagrams of processing stages
have also been provided throughout this description to show the key process stages.
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Table 3.6: Processing Stages (General Overview)
Processing Stages
Stage 1: Beneficiation
Stage 2: Leach

Stage 3: Purification
Stage 4: Refining
Processing Waste Management

Atmospheric Leaching Method
Beneficiation
Roasting
Atmospheric Leaching
Filtration
Concentration Option 1: Solvent Extraction OR
Concentration Option 2: Ionic Exchange
Desilication
AMV Precipitation
Deammoniation
Product Handling
Evaporation
Reagents
Waste Handling and Disposal
Beneficiation Rejects
Refinery Residues

Figure 3.15 shows the conceptual plant and infrastructure layout and Figure 3.16 has been included to
provide illustrations of the various stages of the processing cycle.
A more detailed breakdown on each processing method has also been provided following these figures,
including break-out figures from the overall process shown in Figure 3.16.
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3.6.5.1

Processing Method

STAGE 1 – Beneficiation
Beneficiation
The beneficiation circuit comprises of a ROM feeder, scrubber, screening, cyclone sizing, centrifuge and
float and tailings thickener (Figure 3.17). Outputs from this stage will be disposed of either in-pit or into
the tailings storage facility.
Mined material is first placed into the ROM bin and transported to the scrubber. Water (in the form of a
light mist) is introduced to soften and remove excess clays and coatings from crushed rock and ore
surrounding the mined material. The material is then passed through a vibrating screen, which liberates
the vanadium (contained in the ultra-fine portion of the ore resource) without breaking down the host
material. Oversized material is then conveyed, stockpiled and returned back into the mining pits as part
of the in-pit covering process.
Undersized material is placed through primary and secondary cyclones, which are used to separate and
dry the finest of the clay fractions. A dewatering circuit for coarse rejects is also included to recycle
water back to the sedimentation dam to be reused as process water once the material has settled and
the dry material transported by the mining fleet for placement back into the pit. Material is then passed
through a centrifuge for additional separation of materials and dewatering which also reports to the
sedimentation dam.
Following this stage, the product enters into a reverse flotation process. The reverse flotation process
works using a specific combination of flotation reagents (including a tailings thickener) to achieve
optimal processing outputs. The material is then filtered, with the vanadium concentrate continuing
onto the second stage of processing, with any rejected material transferred to the tailings storage
facility. Prior to entering Stage 2, any additional moisture is removed using a flash dryer.

Figure 3.17: Diagram of Stage 1 - Beneficiation
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STAGE 2 – Leach
Roasting
The dried concentrate is roasted prior to leaching in a directly heated, gas fired rotating kiln. No
reagents or chemicals are used in the roasting process. The kiln will operate at a temperature of
approximately 800°C with any vapours released through scrubbers and then through an approximately
35 m high stack.
Atmospheric Leaching
The concentrate is dispersed within four by 900 m3 open air agitation tanks containing sulphuric acid
(H2SO4), that will be enclosed within a structure to protect them from the elements. The flow of material
is in sequence and movement is by gravity between tanks as the ore is leached. The amount of time
leaching is governed by the residence time required to put vanadium into solution.
Filtration
The slurry created from the atmospheric leach stage is filtered. The filter cake is washed with water and
repulped with material from the flotation concentrate and discarded to the tailings storage facility cell
for general waste. The filtrate produced is then pumped to one of the concentration options (solvent
extraction or ionic exchange). Filtration has taken advantage of reticulation of reagents from the filtrate
back to the leaching stage. Leach liquor will be cooled either prior to or after filtration during the
subsequent concentration option stage. Press filtration will be required to handle finer particles.
Concentration Option 1: Solvent Extraction
The filtrate is cooled and then subjected to solvent extraction. The concentration of V2O5 can be further
upgraded in the solvent extraction process. Therefore, it is an important step prior to downstream
processing of desilication and Ammonium Metavanadate (AMV) precipitation.
Concentration Option 2: Ionic Exchange
An alternative to solvent extraction is ionic exchange. Ionic exchange describes a specific chemical
process in which unwanted dissolved ions are exchanged for other ions with a similar charge. Ions are
atoms or molecules containing a total number of electrons that are not equal to the total number of
protons.
The advantages of ionic exchange over solvent extraction is that less chemicals are required in the
process and the solution is not as reactive to other metals which could lead to vanadium losses.
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There are two different groups of ions, cations, which are positively charged, and anions, which are
negatively charged. In this case a produced Pregnant Leach Solution (PLS) from leaching operation
coming through Ion Exchange columns, where PLS is passed through the resin laid in the columns and
vanadium is adsorbed on the resin. The column is then regenerated with caustic soda solution.
The process recovers vanadium in the form of AMV with a pH of approximately 8.
Resin possessing replaceable hydroxide ions with a metavanadate ion containing solution to thereby
load the ion exchange resin with metavanadate ions. Treating loaded resin with an ammonium solution
whose hydroxide content recovers the vanadium as AMV.
The liquid that sits above the precipitated AMV is recycled to the ion exchange resin. In a continuous
system such recycling would lead to a steady state where the ammonium chloride additions would be
balanced by the ammonium ions removed in the AMV product and the chloride ions removed by the
resin.
An overview of Stage 2 has been provided in Figure 3.18. The product produced can then be made
available for desilication.

Figure 3.18: Diagram of Stage 2 - Leach

3-46

Saint Elmo Vanadium Project - Project Description and Alternatives

STAGE 3 – Purification
Desilication
Silica removal is achieved when the solution is heated and pumped into a series of agitated tanks (Figure
3.19). The precipitated silicon dioxide (SiO2) is very fine gelatinous precipitate and is filtered via a press
filter. This filtered solution then goes forward to precipitation.
AMV Precipitation
Vanadium is precipitated from solution as AMV by addition of ammonium sulphate. AMV is insoluble in
an excess of ammonium sulphate and its solubility increases with temperature. Consequently, the
solution from the desilication process need to be cooled.
The AMV slurry is pumped into a thickener, the underflow of which is then pumped to a continuous belt
filter, where it is washed with water to displace any barren solution. The filter cake is then transported
to a dryer. Washings and filtrate from the belt filter are returned to the AMV thickener which overflows
into barren storage before the evaporator.
The AMV filter cake is fed into a flash dryer and the dried product transported into a bin before
deammoniation.
The barren liquor that results from AMV precipitation is predominantly recycled back and re-used in
leach feed, with a bleed that allows the system to be periodically purged if impurity levels in the system
become too high and have a deleterious impact on the process.

Figure 3.19: Diagram of Stage 3 - Purification
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STAGE 4 – Refining
Deammoniation
The AMV is first dried in a flash dryer before an externally heated deammoniator where it is thermally
decomposed to produce V2O5 powder. The dried AMV is then fed into an indirect heated deammoniator
(Figure 3.20). Air is allowed free access into the kiln from the discharge end allowing sufficient air for
oxidation but minimising velocity through the deammoniator as the V2O5 powder is very light and easily
picked up, which can overload the off-gas system.
The off-gas goes through a cyclone, followed by a bag filter. Products from the cyclone and bag house
are returned into the deammoniator via a feed screw. The V2O5 from the deammoniator is fed into a
fusion furnace.
Product Handling
The V2O5 powder will be fed into a furnace where it is melted and tapped out of the furnace onto a
rotating cooling wheel resulting in V2O5 flake. Coming off the wheel, the flake is transported by a metal
cooling conveyor into a product bin which feeds an automatic bagging facility, before being palletised,
and loaded into containers for shipment to customers.

Figure 3.20: Diagram of Stage 4 – Refining
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3.6.5.2

Processing Waste Management

Evaporation
Evaporation ponds have very large surface areas that are designed to efficiently evaporate water by
sunlight and exposure to the ambient temperatures. An engineered evaporation pond has been
designed to capture the decanted liquor produced by the tailings in the tailings storage facility.
Additional waste liquor from the Filtration stage will also be placed into the evaporation facility
dependent on gangue levels within the liquor.
Reagents
The processing plant is mainly a hydrometallurgical plant and there are a significant number of reagents
required to run the flotation, leaching and downstream processing units of solvent extraction,
desilication, AMV precipitation and deammoniation. Reagents used in processing have been outlined in
Table 3.7.
Table 3.7: Reagents Used in Processing
Processing Stage
Stage 1: Beneficiation
Stage 2: Leach
Stage 3: Purification
Stage 4: Refining

Reagent
Flotation Reagents
Sulphuric Acid (H2SO4)
Caustic soda (NaOH)
Aluminium Sulphate (Al2(SO4)3)
Ammonia Sulphate (NH4)2SO4
Sulphuric Acid (H2SO4)
Alamine 336

Waste Handling and Disposal
Various wastes will be produced as part of the proposed process route to produce V2O5. A tailings
storage facility (Figure 3.21) will be constructed within the MIA to contain reject material generated
during the mineral processing phase. Reject material that is not used for backfilling of voids, will be
dewatered and deposited in the tailings storage facility. To minimise the risk of potential seepage, the
tailings storage facility will be constructed with a compacted clay liner that has a hydraulic permeability
of less than 1.0 x 10-9 m/sec. To facilitate progressive rehabilitation and minimise the footprint of the
facility, the tailings storage facility will comprise of five individual cells. Once a tailings storage facility
cell has been filled with reject material, it will be capped and rehabilitated, and the subsequent tailings
storage facility cell will commence receiving reject material.
The principal objective of the process is to maximise vanadium extraction from native ores, recycling
and reusing reagents within a closed process system. Further details on the types of wastes generated
have been included in Chapter 11 – Waste Management.
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Beneficiation Rejects
Reject material from the beneficiation process originates from two sources within the process; firstly,
from the scrubber (coarse rejects), and secondly from the hydro-cyclones. These reject streams will be
dewatered and conveyed to rejects piles. This will entail a loadout bin or a front-end loader ramp which
allows returning trucks to transport reject material back to the mining area for continuous backfill into
the mining void. Rejects from the flotation circuit will be dewatered and deposited in the tailings storage
facility in a separate cell. An ongoing geochemical and physical sampling and analysis program will be
carried out by Multicom to further define and characterise the reject materials as mining progresses.
Details of this program are provided in Section 11.6.3.4, Chapter 11 – Waste Management.
Refinery Residues
Residues from the refinery process are ultimately pumped to a designated tailings storage facility. The
various filtrate residues are pumped to a tank, where fine rejects form the flotation process are used to
adjust the pH. The neutralised waste stream is then pumped to a combined storage and evaporation
pond, which is HDPE lined to prevent any leaching of impurities into the environment. The evaporation
pond will be designed and constructed to achieve a 95 percent compaction and will be vegetated to help
bind soil. Evaporation ponds have very large surface areas that are designed to efficiently evaporate
water by sunlight and exposure to the ambient temperatures. Further details on the evaporation pond
are provided in Section 11.6.3.5, Chapter 11 – Waste Management.
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3.6.6

Product Handling and Transport

At a production rate of 10,000 tpa, product volumes are approximately 28 tonnes / day (20,000 tpa
would equate to 56 tonnes / day). Options identified for transport include:
▪

Place product in high strength bulky bags and transport by rail; and/or

▪

Place product in drums / containers, palletise and transport by rail.

Transport for materials into and out of site (during all stages of the Project) will be largely via rail with
heavy vehicle numbers estimated at one truck delivery (two two-way movements) per day throughout
the operational phase. The assessment of standard axle repetitions shows an increase of less than five
percent throughout all stages of the Project which is within the acceptable levels outlined by DTMR.
Due to the climate and rain patterns in the region, particularly in December to March, transport systems
may be disrupted and so onsite storage of approximately two weeks may occur. Therefore, storage will
need to be incorporated in plant infrastructure by means of a shed with packing unit and storage
racking. Further details on transport requirements for the Project are outlined in Chapter 16 –
Transport.
3.6.7

Operational Water Demand

For the first two years of production at 10,000 tpa, the Project will require approximately 2,500 ML of
water annually. When production moves to 20,000 tpa water demand will double to approximately
5,000 ML annually.
Operational water demand will be required for:
▪

Dust suppression;

▪

Plant raw water for initial scrubbing;

▪

Analysis of available water for chemical content and volumes will be required as the process of
high-quality product is dependent on low calcium content;

▪

Operations water for drinking, safety showers, toilets; and

▪

Firefighting.

Raw water will be sourced from the off-river OWSF located adjacent to Flinders River (approximately 24
km east of the mine site). Raw water will be piped from the water storage facility to the Project where it
will be stored in a 115 ML raw water dam, sized to supply five days demand and anticipated future
process plant expansion.
Firefighting storage will be required and will use raw water. A separate storage and pumping facility for
fire water will be provided to service both the MIA and process area.
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Potable water storage volume onsite for operations area is anticipated to be 100 kilolitres (kl).
3.6.7.1

Water Supply

An operational water supply is being secured for the Project. Multicom are working with McKinlay
Shire Council and the State Government to ensure an appropriate water supply is available to the
Project in a sustainable way which does not impact other users in the North West Minerals Province.
In establishing a suitable solution, a Water Supply Strategy was implemented to investigate a range of
possible sources. This strategy identified that the construction of a OWSF adjacent to the nearby
Flinders River (approximately 24 km east from the mine site) was the most suitable option for principal
water supply. In comparison, principal operational supply from the Great Artesian Basin was not
considered viable and hence, was removed as an option.
A hydrological assessment was completed for the proposed OWSF and outlined the key results,
outcomes and recommendations for furthering the project within the requirements of the Queensland
water planning framework, including the Water Plan (Gulf) 2007 and the Gulf Resource Operations Plan
(amended August 2015). A copy of the hydrological assessment has been included in Appendix A30.
A conceptual engineering study was also commissioned which determined that a four-cell, off-river
OWSF with a capacity of 11,300 megalitres and an average depth of 7.2 m is required. Each cell would
have an area of approximately 40 ha. Water would be diverted from the Flinders River along a
diversion channel with a control structure to control flow. Fourteen by 2 m control gates and pipelines
control flow to a 1,400 megalitre per day pump station. Pump energy is 4 megawatt (MW) and is
supplied by four, 1 MW diesel gensets.
Water is pumped to Cell 1 and distributed to other cells using gravity via 2 m diameter pipelines and
control gates on the upstream side. Water can be selectively consolidated to reduce surface area, and
evaporation, by transferring water via the Amalgamation Outlet and Channel back to Cell 1 where it
can transfer using the River Pump to Cell 1 and onwards to other cells using gravity.
Water is pumped to the mine site from Cell 1 at a steady rate of 13 megalitres per day, based on 346
pumping days per year. A copy of the conceptual engineering study has been included in Appendix
A29.
The pipeline to the mine site will be approximately 24 km long and will be buried alongside Punchbowl
Road. Figure 3.3 shows the proposed water storage facility, pipeline and mine site.
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Ultimately, raw water from all sources will be stored in an onsite facility with at least five day’s supply
within the ML. All details surrounding water management (surface water and groundwater) have been
included in Chapter 6 – Water.
Approval of the OWSF and associated pipeline will be through the McKinlay Shire Planning Scheme
2019 with McKinlay Shire Council as the Administering Authority for the application.
Refer Chapter 20 – Offsite Water Storage Facility and Associated Pipeline for more detailed impact
assessment of the OWSF and the associated pipeline on relevant matters.
3.6.8

Operational Power

Approximately 14 MW will be required for 10,000 tpa, after that, when tonnage increases to 20,000 tpa,
approximately 28 MW will be required. As this volume is not currently available in the grid network (and
the network is highly unreliable), power will be initially sourced from a suitable diesel and/or onsite gas
electricity generator which will be located near primary infrastructure with sufficient access for fuel
delivery and storage.
Power supply for operations will be sourced from an onsite gas electricity generator. Liquefied Natural
Gas (LNG) will be provided to the Project for consumption directly as a power supply and to supply the
kiln. Anticipated gas demand per 10,000 tpa is 2.5 terajoules (TJ) for power and 2.5 TJ for kiln, a total of
5 TJ. Gas will be brought to site via road or rail from Mount Isa, pending commercial agreement. The site
will store five days’ supply of gas at any one time, meaning that there will be sufficient storage for 1,200
kilolitres onsite (or 14 tanks with 80,000 L capacity each). Storage will be within the processing facility
area, in the MIA within a 0.3 ha area.
Power for both construction and operations has been selected based on minimisation of environmental,
social and economic impacts. With respect to operational demand, LNG was selected due to its nontoxic, non-corrosive and low flammable risk properties. LNG will be stored in insulated cryogenic tanks
that keeps the temperature low, minimising the amount of evaporation and release of gaseous vapours
to the atmosphere. As LNG is lighter than air, it quickly dissipates if released to the atmosphere.
The amount of LNG to be stored on site exceeds threshold limits outlined in Schedule 15; Table 15.1 and
Table 15.2 of the Work Health and Safety Regulation 2011, therefore requiring Multicom to obtain a
license for operating a Major Hazard Facility.
It must be noted that final sizing and configuration of tanks will be determined during the detailed
design phase and will include requirements of Australian Standard AS3961 The Storage and Handling of
Liquefied Natural Gas.
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By sourcing power independently, no strain will be added to the already struggling Ergon electricity grid
network.
Multicom will also have electrical transmission infrastructure located onsite to minimise the distance
between major power demand elements and existing grid power infrastructure. Appropriate
consideration will also be given for solar power generation with a nominal 30 ha area allocated for a
future solar farm.
Multicom notes that the CopperString Project; a 1,100 km, 275 kV overhead high-voltage electricity line
is planned to connect the North West Minerals Province to the National Electricity Market grid south of
Townsville. The CopperString Project transmission line would run along the southern boundary of
MLA100162 and is a viable option for connection into the grid. Multicom has formally expressed interest
to CopperString by commenting on their Draft TOR.
3.6.9

Lighting

Artificial lighting will be operated and maintained 24 hours a day in accordance with AS4282:1997
Control of the Obtrusive Effects of Outdoor Lighting to minimise the amount of light spoil associated
with the Project. Mitigation measures such as shielding will be implemented on an as-needs basis,
through consultation with adjoining property users and statutory agencies.
It is however noted that no night lighting is required for the OWSF and associated pipeline.
3.6.10 Regulated Structures
A preliminary assessment has been undertaken on regulated structures to determine the minimum
hydraulic performance requirements and to ensure safety requirements are met. It is important to note
a preliminary assessment has not been carried out for the mining pits to date, however this will be
completed during the detailed design phase of the Project. A summary of the regulated structures has
been included in Table 3.8, however it is noted that all regulated structures are outlined in detail in
Chapter 7 – Regulated Structures.
Table 3.8: Regulated Structures
Regulated Structure
Mine Water Dam
Horse Creek Levee
Tailings Storage Facility

1
1
1

Quantity

Evaporation Pond
MIA Sediment Dam
Mining Pits (Annual)

1
1
25

Type
Dam
Levee
Tailings Storage
Facility
Pond
Dam
Pit

Location within MLA100162
Within MIA
South-west corner of MLA, adjacent Horse Creek
Within MIA
Within MIA
Within MIA
Within mining footprint
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3.6.11 Mining Sequence
The mining sequence is scheduled to commence in the southern portion of MLA100162 and generally
work northwards over the mine’s life. Mine sequences have been developed for Years 1 to 25 of mining.
An allowance of five years has been allowed for operational mining contingency and post-mining
activities. Figure 3.22 provides a general overview of the 25-year mining sequence and Figure 3.23
shows a year-by-year breakdown of the mining sequence. The rate of progress shown in the figures has
been modelled on the vanadium target increasing from 10,000 tpa in Years 1 to 2 to 20,000 tpa in Years
3 to 25.
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3.7

Workforce

Multicom estimates that there will be over 200 people directly employed during peak construction and
more than 150 people employed in operational jobs. These employment numbers will also increase as
the Project shifts from a 10,000 tpa operation to a 20,000 tpa operation with an additional 150 jobs
estimated for construction of a second facility and an additional 100 operational jobs.
3.7.1

Mining Roster

An economic and practical roster for the region is 3 days on, 3 nights on, 3 days off (3:3:3), 10.5 hour
shift length to assist in attracting a residential workforce. It is noted that operations at the site will run
24 hours a day, seven days a week. A 3:3:3 roster provides a significant number of advantages,
including:
▪

Minimised risk of fatigue, at work and in transit to and from work;

▪

Reduction in mandated shift breaks;

▪

Morning / evening operations are during daylight for most of the year;

▪

Attracting and retaining a quality workforce through overall improvement to work / life balance;
and

▪

Plant and equipment maintenance can be performed outside of production time, reducing
downtime during work hours.

It is noted that the mining roster may change as the Project evolves and site requirements are better
understood.

3.8

Relationship to Other Projects

The Project is interrelated with other external infrastructure projects that are not incorporated in this
EIS approvals process. Should these projects proceed, they will be subject to separate approvals. These
projects are provided in Table 3.9 for completeness.
Table 3.9: Associated Projects Approval Pathways
Project
Battery processing facility

3.9

Likely Assessing Authority
Department of State Development,
Manufacturing, Infrastructure and
Planning
and/or
Townsville City Council

Likely Assessment Method
State Development and Public Works
Organisation Act 1971 (as likely located
in a State Development Area),
Townsville State Development Area
Development Scheme 2019 and/or
Townsville City Plan 2014

Mine Decommissioning and Rehabilitation

The Project will be decommissioned after approximately 30 years of mining or following depletion of the
target resource. Progressive rehabilitation will be carried out as operations progress, in that each mining
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block will be progressively rehabilitated and compliance sought with the EA. Rehabilitation of the MIA
will take place once mining is completed and plant and structures decommissioned. The mine Plan of
Operations will detail the final decommissioning and rehabilitation objectives.
The OWSF and pipeline will be decommissioned after approximately 30 years or when mining activities
have been completed and plant and structures decommissioned. The Plan of Operations will detail the
final decommissioning and rehabilitation objectives for the OWSF and pipeline. The OWSF will be
returned to current landform, unless an agreement is reached with the landowner for it to remain.
Following the removal of vanadium, Multicom aims to return the Project area to a locally native
ecological community that is progressing, credibly, towards a state resembling the vegetation that
occurred onsite prior to mining. Where this cannot be achieved, Multicom will seek to return the mined
area/s to a standard that resembles adjacent ecological communities. The final form of rehabilitation
will be determined in conjunction with the landowners, local Council and other stakeholders.
The objectives of mine rehabilitation are to:
▪

Create a landscape safe for humans and wildlife into the foreseeable future;

▪

Create a stable landscape with natural rates of erosion;

▪

Establish vegetation communities that resemble those originally found onsite, which blend
visually with the surrounding landscape and vegetation;

▪

Establish functional, self-sustaining vegetation communities;

▪

Establish ecosystems that resemble neighbouring unmined areas in their ability to respond to
fire, termites, droughts and cyclones; and

▪

Ensure minimal post-mining impacts on surface catchments, water quality and volume.

The monitoring and accreditation of rehabilitation work undertaken throughout operations will be
required as part of the Project’s EA to sign off on rehabilitated areas. The Plan of Operations will set out
the proposed program of actions to comply with the EA conditions, including a program to rehabilitate
disturbed land.
The rehabilitation and site closure methods are further outlined in Chapter 5 – Land (Part 2: Progressive
Rehabilitation and Closure Plan).
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3.10 Project Need and Alternatives
3.10.1 Project Need
The Project is designed with the potential to extract up to 20,000 tpa of Vanadium Pentoxide (V2O5)
product. There is currently an increasing global demand for lighter weight and higher strength steels as
well as an increasing global demand for renewable and reliable energy, making vanadium a valuable
resource.
The current global demand for Vanadium Pentoxide is 180,000 tpa (equivalent to 100,000 t of contained
vanadium) (Independent Investment Research 2016). Supply is concentrated, with over 90 percent of
vanadium products produced in South Africa, China and Russia. Vanadium’s main use is as an additive in
the manufacture of high-grade steel (approximately 92 percent of current global demand).
In terms of demand for vanadium, steel applications account for approximately 90 percent of total
consumption. High-strength low-alloy steels are by far the largest market for vanadium and
consumption in this application has benefited from increasingly stringent building requirements,
particularly in China, which has resulted in the use of larger quantities of vanadium-bearing rebar
(Roskill 2016).
In the last 12 months, China has commenced closure of select stone coal mining operations in favour of
meeting clean air policies. These closures are in parallel to decisions made by Chinese vanadium
producers in January of 2018 to restrict supplies for domestic use only. These mine closures and
restrictions on vanadium recovery from steel slag are currently creating positive pressure for mineral
prices as the rest of the world seeks to find new suppliers of minerals, including vanadium.
Vanadium is also consumed in the manufacture of chemicals, catalysts and the newly emerging market
of large-scale storage batteries. Whilst acknowledging that vanadium-based storage batteries may only
account for a fraction of the broader energy storage market, even a modest market share could add
potentially tens of kilotonnes of demand to the market (Roskill 2016).
3.10.2 Assessment of Project Against ESD Principles
Australia’s National Strategy for Ecologically Sustainable Development (1992) (NSESD) defines
ecologically sustainable development (ESD) as ‘using, conserving and enhancing the community’s
resources so that ecological processes, on which life depends, are maintained, and the total quality of
life, now and in the future, can be increased’.
The NSESD was adopted by all levels of Australian Government in 1992 and provides broad strategic
directions and framework for governments to direct policy and decision-making. The strategy facilitates
a coordinated and co-operative approach to ESD and encourages long-term benefits for Australia over
short-term gains (DEE 2018). The core objectives of the NSESD are:
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▪

To enhance individual and community well-being and welfare by following a path of economic
development that safeguards the welfare of future generations;

▪

To provide for equity within and between generations; and

▪

To protect biological diversity and maintain essential ecological processes and life-support
systems.

Throughout the planning and design phases of the Project, Multicom has considered the guiding
principles of ESD as outlined in the NSESD. Further, the State Government has recognised the
importance of the Project through its recent declaration of the Project as a project of regional
significance. The guiding principles of ESD and how and which chapters they are addressed in the EIS are
outlined in Table 3.10.
Table 3.10: Guiding Principles of ESD Addressed in the EIS
Guiding Principles of ESD
Decision making processes should
effectively integrate both long and shortterm economic, environmental, social
and equity considerations.

Where there are threats of serious or
irreversible environmental damage, lack
of full scientific certainty should not be
used as a reason for postponing
measures to prevent environmental
degradation.
The global dimension of environmental
impacts of actions and policies should be
recognised and considered.

The need to develop a strong, growing
and diversified economy which can
enhance the capacity for environmental
protection should be recognised.
The need to maintain and enhance
international competitiveness in an
environmentally sound manner should
be recognised.

Cost effective and flexible policy
instruments should be adopted, such as
improved valuation, pricing and incentive
mechanisms.
Decisions and actions should provide for
broad community involvement on issues
which affect them.

EIS Section
Within the EIS, Chapter 5 - Land, Chapter 6 - Water, Chapter 8 - Flora and
Fauna, Chapter 14 - Social and Chapter 15 - Economic, present the long and
short-term economic, environmental, social and equity considerations. These
detailed chapters allow informed decision making whilst clearly outlining all
potential impacts (positive and negative). Identification of these potential
impacts ensures that management measures will be implemented effectively
and sustainably.
The Project has been designed to minimise threats of serious or irreversible
environmental damage. The EIS seeks to provide robust scientific data and
information to prevent and/or mitigate environmental degradation. Chapter 5
– Land and Chapter 8 - Flora and Fauna seek to ensure threats of serious or
irreversible environmental damage are adequately addressed and managed.
The Project will be a very small contributor to Australia’s national greenhouse
gas inventory. Furthermore, the Project will not have any impacts on any
internationally protected sites or species. Potential greenhouse gas emissions
and their mitigation measures are outlined in Chapter 9 - Air. Cumulative
impacts as a result of the Project have been outlined in Chapter 18 - Cumulative
Impacts.
Economic considerations for the Project have been outlined in Chapter 15 Economic. It is anticipated that the Project will positively contribute to local,
State and Commonwealth revenues. The Project will create more than 150 jobs
during operations and approximately 200 during construction.
The Project will enhance international competitiveness within the vanadium
industry by adding Australia as a reliable supplier. The Project’s bespoke design
incorporates the latest mining methods and best practice environmental
management. All environmental impacts will be managed throughout the life of
the Project in an environmentally sound manner. Detailed mining methods are
further described in this chapter, Project Description and Alternatives.
The Project has considered latest Queensland and Commonwealth Government
policies throughout its design phase. Further information on valuation, pricing
and incentive mechanisms are provided in Chapter 15 - Economic.
Throughout the EIS process there are a number of opportunities for public
comment. Chapter 1 - Introduction and Chapter 2 - Consultation Process
describes the stakeholder engagement program that was undertaken for the
Project. Chapter 14 - Social, further outlines Multicom’s ongoing commitments
to the community.
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3.10.3 Project Benefits
The Project is anticipated to directly employ over 200 people during construction and more than 150
people once fully operational at 10,000 tpa increasing to 250 people at the expanded production levels.
In addition to local employment opportunities, Multicom will work with all relevant stakeholders to
identify workforce capacity, skills and experience to match skills and capacity to employment on the
Project.
Project construction will use local and regional contractors, labourers and suppliers where feasible. The
construction workforce will be supplemented with a fly-in fly-out (FIFO) and drive-in drive-out (DIDO)
from regional Queensland centres via Mount Isa and Townsville.
Bus transport between Julia Creek and the Project site will be utilised to reduce vehicles on the road and
potential road accidents. Multicom will ensure its contractors provide reasonable opportunity for locals
to gain the necessary knowledge, skills and experience to be competitive in the labour market for the
Project.
Operations staff will be encouraged to be residentially based in Julia Creek where feasible.
Vanadium represents a new investment opportunity for emerging resources in Queensland alongside
lithium, graphite, cobalt, scandium, rhenium and unconventional petroleum (DNRME 2016). The State
Government recognised the potential for recovery of these resources and provided the market with
direction by focussing efforts towards the development of projects in the North West Minerals Province,
of which this Project is located within.
Vanadium is expected to become an important commodity and provide significant benefits to the State
and Federal governments through strong financial returns and significant employment opportunities.
This will manifest through existing and new agreements to support local and overseas steel producers as
well as contributing to the development of the emerging battery storage production market within
Australia.
The Project is predicted to provide a significant contribution to these economic benefits, including
employment, as described within Chapter 14 – Social and Chapter 15 – Economic. Overall, the Project is
expected to contribute $1.92 billion to the Queensland economy (further details available in Chapter 15
– Economic). The Project will provide key social and economic benefits to the locality, region and State
including flow on business, employment skills and training programs, and royalties and taxes.
The State has recognised the benefit the Project will have to the regional economic and social context by
deciding to declare the Project one of regional significance.
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3.10.4 Project Alternatives
The Project’s location is limited by the presence of vanadium, as it is a rare metal and is not broadly
distributed across the landscape. The presence of vanadium at such low strip ratios and proximity both
to the ground surface and transport infrastructure is unusual and supports a lower impact development
for the mining operation. Based on the location and availability of vanadium and transport
infrastructure at the Project site, there were limited other commercially feasible alternatives available.
3.10.4.1 Processing Alternatives
As there are no domestically, well-established mining models or conceptual designs available for the
extraction of Vanadium from this type of resource, the Project has a bespoke design. The conceptual
and technological aspects associated with the mine have been drawn from similar mineral projects such
as bauxite mining. There are no feasible alternatives to the Project’s configuration which would improve
environmental, social or economic outcomes. The Project’s processing design has been carefully based
on similar mineral mining projects and is specifically suited to the Project’s location.
3.10.4.2 Transport Alternatives
Rail has been selected as the preferred transportation method (both into and out of site). By limiting
heavy vehicle numbers to an estimated one truck (two two-way movements) per day throughout the
operational phase, there will be a number of environmental, social and economic benefits with
significantly less heavy vehicles travelling through Julia Creek and surrounding towns. By transporting
the majority of materials by rail, the assessment of standard axle repetitions shows an increase of less
than five percent throughout all stages of the Project which is within the acceptable levels outlined by
DTMR.
The Project did not wish to further contribute to the degradation of the Flinders Highway by adding
additional heavy vehicles onto this road.
As the site already adjoins the Northern Rail Line on its southern boundary, rail was a logical economic
choice. A 7.29 km spur line will be constructed to enter the site from the existing Northern Rail Line. A
rail pad will be constructed within the Project’s MIA area to allow easy loading / unloading of goods.
3.10.4.3 Water Supply Alternatives
A Water Supply Strategy was implemented to investigate a range of possible water sources. This
strategy identified that the construction of a OWSF adjacent to the nearby Flinders River
(approximately 24 km east from the mine site) was the most suitable option for principal water supply
from environmental, social and economic perspectives.
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No other feasible water supply option was identified during the Water Supply Strategy process due to
scarcity of water in the region and/or unacceptable impacts to other users in the North West Minerals
Province.
Approval of the water storage facility will be through the McKinlay Shire Planning Scheme 2019 with
McKinlay Shire Council as the Administering Authority for the application.
3.10.5 Power Supply Alternatives
There are currently known limitations on availability of power in the region with regards to both supply
and reliability. Multicom has therefore determined that the grid network will not be accessed during the
construction phase of the Project.
Primary power supply during construction will come from a suitable diesel electricity generator which
will be located near to key infrastructure with sufficient access for fuel delivery and storage.
Power supply for operations will be sourced from an onsite gas electricity generator. Liquefied Natural
Gas (LNG) will be provided to the Project for consumption directly as a power supply and to supply the
kiln. Anticipated gas demand per 10,000 tpa is 2.5 terajoules (TJ) for power and 2.5 TJ for kiln, a total of
5 TJ. Gas will be brought to site via road or rail from Mount Isa. The site will store five days’ supply of gas
at any one time, meaning that there will be sufficient storage for 1,200 kilolitres onsite (or 14 tanks with
80,000 L capacity each). Storage will be within the processing facility area, in the MIA within a 0.3 ha
area.
Power for both construction and operations has been selected based on minimisation of environmental,
social and economic impacts. With respect to operational demand, LNG was selected due to its nontoxic, non-corrosive and low flammable risk properties. LNG will be stored in insulated cryogenic tanks
that keeps the temperature low, which minimises the amount of evaporation and release of gaseous
vapours to the atmosphere. As LNG is lighter than air, it quickly dissipates if released to the atmosphere.
The amount of LNG to be stored on site exceeds threshold limits outlined in Schedule 15; Table 15.1 and
Table 15.2 of the Work Health and Safety Regulation 2011, therefore requiring the proponent to obtain
a license for operating a Major Hazard Facility.
It must be noted that final sizing and configuration of tanks will be determined during the detailed
design phase and will include requirements of Australian Standard AS3961 The Storage and Handling of
Liquefied Natural Gas.
By sourcing power independently, no strain will be added to the already struggling grid network.
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Multicom will also have electrical transmission infrastructure located onsite to minimise the distance
between major power demand elements and existing grid power infrastructure. Appropriate
consideration will also be given for solar power generation with a nominal 30 ha area allocated for a
future solar farm.
Moving forward, Multicom notes the potential viability that the CopperString Project may provide and
will remain abreast of their development.
3.10.6 No Development Scenario
Vanadium is critical to produce high-strength steel products and vanadium-based storage batteries to
support the renewable energy industry. High-strength low-alloy steels are by far the largest market for
vanadium and global demand is increasing. Additionally, the rise of renewable energy sources and
associated battery storage capacity has necessitated the development of battery storage projects that
require sources such as vanadium.
Recent Queensland Labor Party policy, ‘Powering Queensland’s Future: Affordable Stable and Balanced’
(2017) requires the inclusion of battery storage options with large-scale wind and solar projects.
Furthermore, the Strategic Blueprint for Queensland’s North West Minerals Province presents actions to
secure the long-term future of the region and its communities in anticipation to create a stronger and
more diversified economy, leveraging existing economic and community strengths. Vanadium is a key
component to supporting State and Commonwealth initiatives towards renewable energy targets.
Given these drivers, not developing the Project would significantly detract from the development of a
sound steel production and renewables market in Australia. With China currently restricting vanadium
supply domestically, this is an opportune time for Australia to enter the market.
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