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Contained copper in undeveloped Mineral Resources

> 1 billion tonnes of contained copper metal

Cu equivalent
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Copper equivalent grade . . . .
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Technology, cost reduction, price increases solved challenges in past...

Estimated average operating costs for copper mines in Western World: 1900-2009
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Can continued cost reduction alone unlock complex copper orebodies?
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Undeveloped projects face a complex combination of risks O QUERNSLAND
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Nueva Union — Project risk management approach

= Nueva j tidd— | X
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Nueva Union Infrastructure risk
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Integrating two projects into one

Proposed infrastructure to support the
separate Relincho and El Morro projects

_1-* Desal water pipelineand -
transmission line '."-.\

Transmlssmn Concentrate '

= line 4 pipeline e
..w' L Sy "
; j‘ iy .
™ ."! ’ i " = ]
e i - \,

Concentrator :
= Plant

Proposed infrastructure to support the
combined NuevaUnion project
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Nueva Union - Community Relations: The Diaguita
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Nueva Union - Risk Matrix Overview I S

. Project Name ueve .
. M H H E E
Copper (eq) 0.48 Certain @
Cu tonnes 13,008,255 @ .
Grade @ Likely M M(%@ H H E
Water T In
Tailings _g . L M y H@ :
Variability g (@
Permitting =
Legal Unlikely L .' ‘M H H
Local Community @ @ @ @
Land Pressure Imtlonz:;e . 1 v v ’
Poverty
Arsenic o | | |
Biodiversity Insignificant Minor Moderate Major Catastrophic
Infrastructure @ Consequence
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Theme 1 - Understanding Complex Orebodies Wl =

Category

Top 40 Copper Projects and risks : Administration
Energy and Efficiency

Integrated Process Knowle Low Footprint Processing
L o . .
. 8 .ol 2 e e e g 3 Social Footprints and Data
° 2 3 E A §3 ¢ e S . .
Project Name 5 § I & = 8 § ® 8E & % & g1 & [l Understanding Complex Orebodies
8 R Ao | Variability and Flexibilit
8 5 @ | £ ariability and Flexibility
[~ Pebble 08 36,801,566 I B
Kamoa Kakula 262 35,877,000 I
Resolution 154 27.469.100 I
Udokan 057 26700000 I R —
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e s s e e — I High Risk plex Orebodies
Los Bronces Underground 145 17,520,000 |} I
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Tampakan 064 15,250,000 |
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In Press, Accepted Manuscript (@)

9:30 - 9:50 Complex Orebodies Database CSRM-CMLR-BRC-UQBS-SEES Eléonore Lébre

Re-thinking complex orebodies: Consequences
for the future world supply of copper
RK. Valenta 2, D. Kemp ® & B, |.R. Owen P, G.D. Corder © . Libre b 1500 - 1520 Mine Closure Database CSRM-MLC John Owen

System Dynamics applied to Complex

. JKMRC-UQBS-CSRM-CCSG Gordon Forbes
Orebodies

9:50 - 10:10

Show more
https://doi.org/10.1015/].jclepro.2019.02.146 Get rights and content

Under a Creative Commons license open access v Hu " L School of Earth and
B —— pubsacsorg/est Environmental Sciences

ENCe&

Source Risks As Constraints to Future Metal Supply UQ Business School

Eléonore Lebre™

Postdoctoral Research Fellow, Centre for Social Responsibility in Mining, Sustainable Minerals Institute, The University of
Queensland, Queensland 4072, Australia

Jon . Owen S&P Global
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« Social data methodology and insight RioTinto < Bl Ewnﬁ’

 Holistic evaluation — surface and sub-surface PANAUST GOLDCORP.
* Procedural fairness

» Better integration and analysis of the spatial and temporal data layers relating to the social impacts of mining
» Social data and community involvement at the forefront of project planning and operation

Category
14:20 -14:40  Community and Social Performance CSRM Deanna Kemp Administration
Energy and Efficiency
14:40-15:00  ASM at the Frieda River project CSRM-SMI Nick Bainton Low Footprint Processing

[l Social Footprints and Data
Understanding Complex Orebodies
Variability and Flexibility

Newmont-Goldcorp

Complex Orebodies /

1) ! .I | I. l‘..'. \
Tt ST \

Funds from COB

| Y
Strategic review of Communities Funds from partners
and Social Performance (CSP) LSM-ASM

g P ]
capacity.
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 New technologies and strategies to surmount environmental barriers through
 alternative processing

« water efficiency

* minimisation of waste and deleterious elements

Administration
Energy and Efficiency

* Dry/benign tailings e I Socal Footprts and Dot _8® ENAPAC

Understanding Complex Orebod E—Q“‘:&;ﬁ_am:lasvwm DEL PACTFICD
CORFO =

o I n S itu m i n i n Phytomining Queensland Variability and Flexibility
g GRANGE

RESOQURCES

; ; 'Ccmplex Orebodies \ @
£rsenic Flotation .Grange Savage River Taili ( O R F O’

Grange Resources

& Queensland Government

Department of Natural Resources, Mines and Energy

1:30 - 1150 Wolfram C - Mine Wast CMLR-BRC M Edraki Selective Reagents Pilot i
Olfram Camp Ine VWastes ansour raki Wolfram Camp Echool 01.’ Chem|ca|
. ngineering
. : ) ) Anita Parbhakar-
150 - 1210 Savage River OTD Cobalt BRC-CMLR-SEES Fox \ Funds from COB

1210 - 12:30 Phytomining Queensland CMLR-SCE-SEES Philip Nkrumah SChOOI Of Earth and
Environmental Sciences
20 1 . e . . Neil Mclntyre or
12:30 - 12:50 Regional Water Supplies in Mining Regions ~ CWIMI-SMIIC Liliana Pagliero \ Funds from partners
1520 -15:40  Selective Reagents JKMRC-SCE Susana Brito & DNRME

Abreu




Theme 4 - Variability and Flexibility O b

« Strengthen the feedback loop of deposit definition, mining and processing

« Better understanding of the sources of orebody variability and the flexibility to
accommodate it

* Real-time orebody knowledge

Administration
Energy and Efficiency

o FIeXible and mOdUIar proceSSing Low Footprint Processing

VPV Social Footprints and Data

* Low/zero entry mining u et

Oceana Didipio variabilit
1010-10:30  Variability, Prediction and Visualisation BRC-JKMRC Marcin Ziemski,
Rick Valenta
Complex Orebodies

10:30 - 10:50 Nueva Union project BRC-SMIIC Rocio Vargas

GLENCORE o -\ Funds from COB

Nueva Union ‘\ Funds from partners
\ Teck/Newmont-Goldcorp

OCEANAGOLD

@
CORFO¥ -
& Electrical Engineering GOLDCORP. CORFO



Theme 5 - Energy and Efficiency

Transformative reduction of energy requirements

) ) Bioengineering for In Situ Leach Rob Hoelzle, .
° P re_tre atm e nt (eg HVP) 110 -11:30 applications SCMB-SEES-JKMRC gsxegl)ihr\gaate\ro.
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