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Natural resources & mineral resources

Natural capital Mineral resources are part of our natural capital
.....the global stock of renewable and non- ...essential for industrial and economic development
renewable resources....plants, animals, air, water, of civilisation

soils, minerals.. that combine to yield a flow of

benefits and services to people

Natural Capital .~ Economic Activity
Natural resources i Production & consumption
& ecosystems of goods and services
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Mineral resources have long been fundamental to civilization & development

Copper age Bronze age Iron age
10,000 years ago 5,500 years ago 2,000 years ago
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Mineral resources: demand and limits of sustainability

WORLD
The global population is set to reach 11 billion by 2100 “FoRon©
Dem an d g rOWth Global population growth with forecast up to 2100 I e
* Global population o 12 1120
S
« 1800 ~ 1 billion & 10
- 8
* 2100 ~11 billion
6
4 How many Earths would we need
0 if the world’s population lived like ...
0
1950 1970 1990 2015 2030 2050 2100
Source: United Nations USA

Russia

Economic growth ~ consumption linear Ciciler Germany
Resources Resources AP
Spain

 Linear economy — “take, make, waste”,

Brazil J
india [l |07

@O  Source: Global Footprint Network | 2020

deplete natural capital

: [ enewable Hons enewable Nong
» Circular economy — “take, make, re-use, e renewable ik renewatle

recycle”, sustain natural capital

Disposal and Disposal and
incineration incineration
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Construction materials: dominate world production & use

+ Sand and gravel comprise >75% of geological resources
used globally

* Primary uses are in concrete

dustrial——

: Minerals &— = Cement 7%

nElle & — * An average new house needs 100t of sand, gravel and
R Sand & gravel 75%

cement

« Each kilometre of a 2-lane asphalt road needs 14,000t of

gravel
13%
A « Each Queenslander needs ~ average 10t/p.a for roads,
houses & infrastructure
o, THE NEW
2,8% = &INDIAN EXPRESS

Metals Al NN WORD  STATES  CTIES BUSINESS GOODNEWS  MOVIES

° STOCK MARKET BSE 52618.98 . 353.26(0.68%) NSE 15|

Home > States » Odisha

RI, police attacked by sand mafia

29 May, 2022 3 o Queensland
https://espace.library.ug.edu.au/view/UQ:e2dee03 Rl =R ' ’-@M
= Revenue Inspectors éa Government
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Queensland: Construction materials

* Queensland Resources Industry Development Plan was released on
24 June 2022

» ltincluded an action to “develop a fit-for-purpose extractive industry
assessment framework....to balance the impacts of extractive industries
with local and state need for construction materials to support

infrastructure priorities.

« Keyissues
o ldentification of Resources and Forward Planning

o Assessment Extractive Industry Approvals

o Approvals and Compliance Framework Review

DRAFT FOR REVIEW
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Significant domestic storage and generation capacity is needed to
firm renewables.
Projected domestic firm electric & storage capacity by technology (GW, E+

Scenario).!
140 1~
120
100
How to make net
" zero happen
Mobilisation report
July 2023
60
40
NET ZERO
20
ARy NOUS
O (=] (Ta} (= u o [Tp} = g} o
oJ od 2} an) == = (T} L (T}
(=] = o o o = o o o
od od od od od od od od od
Battery storage __ Nedep Black coal w/cc
M Pumped hydropower I Reciprocating engine Il Black coal
B ocGT Il Steam turbine B Hydropower

CCGT w/carbon capture (cc) M Brown coal AT
r?“i&?} Queensland
. . . , VLA A
1. MNet Zero Australia, 2023, Downscaling - Firm generation and pumped hydro energy storage L)-@J Government

2. Clean Energy Council, 2022, Clean Energy Australia Report.
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The rapid deployment of clean energy technologies as part of energy transitions implies a
significant increase in demand for minerals

Minerals used in selected clean energy technologies

Transport (kg/vehicle) m Copper
Electric car T am | Lithium
m Nickel

Conventional car
® Manganese

50 100 150 200 250
. Cobalt
Power generation (kg/MW)
Graphite
Offshore wind B}
®m Chromium
Onshore wind ]
Molybdenum
Solar PV
mZinc
Nuclear
m Rare earths
Coal O Silicon
Natural gas Others
4 000 8 000 12 000 16 000 20 000

IEA. All rights reserved.
https://iea.blob.core.windows.net/assets/ffd2a83b-8c30-4e9d-980a-52b6d9a86fdc/TheRoleofCriticalMineralsinCleanEnergyTransitions. pdf LZemes v e
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The energy sector becomes a leading consumer of minerals as energy transitions accelerate

Share of clean energy technologies in total demand for selected minerals

100%

80%

60%

40%
. I I I I I

2010 2020 | 2040 | 2040 2010 2020 2040 2040 2010 2020 2040 2040 2010 2020 2040|2040 2010 2020 2040 2040

STEPS SDS STEPS SDS STEPS SDS
Lithium Cobalt Nickel

STEPS = Stated Policies Scenario
SDS = Sustainable Development Scenario

STEPS SDS STEPS SDS
Copper Rare earth elements

IEA. All rights reserved.
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CE strategy CE applications in mining
Refuse = Avoid investments in new mine sites
Rethink «  Rethink mining low grade ores
= Sharing infrastructure at the mine site or between co-located mines (e.g., water
pipeline networks, minerals processing and smelting facilities)
- Standards development to define economic secondary reserves and resources
Reduce « Increased efficiency in the mining process and waste reduction
» Reduce demand for virgin materials by replacing with secondary materials
= Improving efficiency — resource use, minerals processing
Reuse «  Resource maximisation by reusing ores and tailings
= Reopening old mine sites
Repair « Repairs of mine site equipment to increase lifespan and improve performance
«  Extending lifetime of infrastructure
Refurbish «  Refurbishment of mine site equipment
«  Utilising the mine site for an alternate use
«  Extending lifetime of infrastructure
Remanufacture = Remanufacturing equipment for use in mining or other sites
«  Remanufacturing products along the supply chain
Repurpose - Transforming mine site for new applications (e.g., GENEX in Queensland have
transformed an old gold mine into pumped hydro)
Recycle «  Reprocessing mineral waste

Recycling activities to transform mine residue for use in other sectors
(construction, roads)

Recover and
Restore

Resource recovery from by-products and waste

Restoration of a mine’s geological environment during decommissioning
Environmental remediation

Topsoil management

Best management practices for infrastructure and equipment at the end of life

Institute for Sustainable Futures — internal report to Qld Govt

resources awn.cov.au

Circular economy principles: extractive resource management
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Vanadium

Emerging suppliers (company & project)
* Multicom — St EImo

* Vecco — Debella

« QEM Pty Ltd — Julia Creek

» Vanteq Minerals — Julia Creek

* Critical Minerals Group — Julia Creek

* Currie Rose (TSXV) — Toolebuc

* Horizon Minerals — Richmond

« V205 Pty Ltd

Mineral processing

« Townsville — common-user demonstration scale
facility being developed by Qld Government

Current primary supplies of vanadium
* Russia, China, South Africa

@ .;5.‘
Debella Richmond® ® @

mJownsville

.\Toolebuc
» Julia Creek
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ACTION

$22.6 million to deliver
Queensland’s Collaborative
Exploration Initiative

LEAD AGENCY AND TIMELINE

Lead: Government (Department
of Resources)

When: 2022-27

y focus area 1: Grow and diversify the industry

DESCRIPTION

Finding the deposits that will delive
needs to decarbonise is a key oppo

The Queensland Government will in
Initiative (CEI} to $22.6 million over
companies to discover the future m
world needs.

510 million for Geophysics
for Discovery

Lead: Government (Department
of Resources)

When: 2022-24

QUEENSLAND
resources industry
development plan

It is essential that prospective inved
Queensland have a strong 'big pict

The Queensland Government will in
aeromagnetics, gravity, and magne
mineral systems underground (suc

help build a picture for developears 3 June 2022

The datawill be freely and publicly

Open Data Portal. <o _— _— B

55 million for better defining our
new economy mineral potential

55 million for circular
economy in mining

Lead: Government (Department
of Resources)

When: 2022-24

Lead: Government (Department
of Resources)

When: 2022-24

Queensland
Government

The Queensland Government will in
copper, cobalt, rare earth, indium a
understand their occurrence and di
the tools they need to overcome challenges and develop new technigues to aid exploration,
discovery, and extraction of minerals. It is increasingly essential as the frontier for discovery
moves into deeper and more difficult terrains, while the demand for new economy minerals
increases exponentially.

resources awsov.a

The circular economy works to use resources at their highest value for as long as possible,
and design out waste. This initiative will include programs to determine the extent towhich
valuable minerals can be extracted by reusing waste from existing resources-related
activities—for example, the tailings of current and previously operated mines.

The Queensland Government will invest $5 million to help prepare Queensland miners to
optimise their ability to access mineral markets, customers and investors who are coming
under increased pressure to demonstrate with rigour that their raw material inputs have
been obtained consistent with high ESG standards, in particularwith minimal environmental
disturbance and maximum environmental sustainability.

Queensland
Government
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