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JUNIOR AND EMERGING MINERS PURPOSE T s coumen

Junior Miners see their greatest purpose as:

Wealth creation for entrepreneurs who take risks

To spearhead introduction of new technology in mining

To utilise mineral resources too small for major mining houses’
overhead structures

Source: Junior Mining Research Report, 2019



CRITICAL MINERALS PRESENT OPPORTUNITIES TO BROADEN SOUTH PR MINERALS coUNCIL
AFRICA’S COMMODITY OFFERING AND STRENGTHEN THE MINING SECTOR

2020 EU Critical raw materials
30 critical minerals

Foresighted critical shortage of minerals such as
lithium and cobalt for electric vehicle batteries
and energy storage

2018 US critical and strategic minerals

35 critical minerals

31 of which imports >50% annual
consumption
14 of which 100% import-reliant

SOUTH AFRICA

US Federal strategy:
Enhance International Trade and Cooperation related
to Critical Minerals

“Secure access to critical minerals through trade and investment with
international partners [...]”

“Secure access to critical minerals through trade and investment with
international partners, while ensuring that foreign trade practices do not harm
U.S. industries and broader national interests”

EU action plan for critical raw materials:
Diversified sourcing from third countries

“Such strategic partnerships covering extraction, processing and refining are
particularly relevant for resource-rich developing countries and regions such as
Africa.”

Action 9 — Develop strategic international partnerships and associated funding
to secure a diversified and sustainable supply of critical raw materials [...]
starting with pilot partnerships with Canada, interested countries in Africa
and the EU’s neighbourhood in 2021 [...].



MANY CRITICAL MINERALS PRESENT EXCELLENT OPPORTUNITIES FOR FY MinEaLs counciL
JUNIOR AND EMERGING MINERS IN SA ] e armes

Critical minerals identified by US and/or EU
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INNOVATION NEEDS MINING... T P

SCREEN @ ‘ @® ELECTRONICS
)

TOUCH: INDIUM TIN OXIDE 4 ® WIRING & MICROELECTRONICS
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...MINING NEEDS INNOVATION

Over last decade
mining productivity

decreased
by 7.6°/o

Costs
rose by 2-3%
In real terms

MINERALS COUNCIL
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Two-thirds of SA’s
mining output in

upper half
of global mining
cost curve




IMPROVED ESG IS LINKED TO GLOBAL COMPETITIVENESS... T teaLs councr.

140

Companies with ESG focus, excluding those with products that

have negative social / environmental impact

130 All companies with strong ESG focus

120

o Companies with higher
ESG ratings (from MSCI)
had an average

100 &

90 — 10% higher than
the general market index.
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= ACWI| SRl Standard (Large+Mid Cap) = ACWI ESG FOCUS Standard (Large+Mid Cap) ACWI Standard (Large+Mid Cap)
Source: S 1
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...AND INNOVATION HAS A DIRECT LINK TO IMPROVED ESG FiY rinenaLs counen
PERFORMANCE

Total Harm Indicator rate per 1000

30.00

25.00

20.00

15.00

10.00
5.00

0.00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

THI rate per 1000 24.55 23.76 22.87 21.99 17.51 16.81 18.89 19.30 21.11 18.18 15.34 12.34 12.10



Environmental
~~ sustainability

Zero Harm
INNOVATION ‘ /
IN SA MUST BE o/\o/\o/\o
‘PEOPLE-CENTRIC’, WM
NOT TECH-CENTRIC ‘
_

Economic
development and
saved livelihoods

Included, thriving
communities



COVID-19 SLOWED THE WORLD, BUT ACCELERATED CHANGE

rm" MINERALS COUNCIL
‘ SOUTH AFRICA

LA

Before

Multiple queues

Manual admin processes
* Manual blocking of
cards
* Incorrect information
on the form
Systems not integrated
Separate work stations
Long queues
Inadequate resources

The Kumba Iron Ore example (2020)

Combined stations

IT infrastructure support
Secure resources
Effective communication

Phase 3
Smart Station

Phase 4
e-screening

« Engage app

» HealthSource tablet set « Trial of Phase 2 app
up release
« System integration * We Care e-permit

solution
« Awareness campaign
« Training & deployment

* Training & deployment
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THE MINERALS COUNCIL’'S APPROACH TO PEOPLE-CENTRIC

MODERNISATION

5%

Strategy

7’2

Ecosystem

&
®-®

Resources

People-centric, 4IR-enabled
Modernisation Strategy

Credible mining ecosystem
facilitators (PPP)

Innovation Infrastructure e.g.

Test Mine, Mining Tech
Incubation

AAAAAAAAAAA
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TO ACHIEVE THIS, THE COUNCIL DRIVES A NUMBER OF NIy taninass couner.
MODERNISATION-FOCUSED PROJECTS

Minerals Council SA
Modernisation projects portfolio

Implementing

partner .. :
Mandela Mining Precinct
Projects * Modernisation Focused Strategy « Longevity of current mines
* Mining Skills 4.0 * Mechanised Mining Systems
« Mpumalanga Coalfields 2030+ * Real Time Information Management Systems
- Data4.0  Advanced Orebody Knowledge

» Successful Application of Technology
Centred around People

* Test Mine

13
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THE MANDELA MINING
PRECINCT VISION FOR THE
JUNIOR AND EMERGING MINER
- SECTOR

DICK KRUGER — STRATEGIC TECHNICAL
ADVISOR, MANDELA MINING PRECINCT
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MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

MODERNISATION AND JUNIOR MINING

Junior mining is not artisanal mining

Junior mining Is not primitive

A junior mining operation can be modern and mechanised

Mandela Mining Precinct is relevant for Junior Miners

15




MANDELA MINING PRECINCT: MINDS FOR MINES

/ g\\\

MANDELA MIKING PRECINGT

MIMLCSE FOE MIKES
Adopted by Mining
Phakisa 3 7
Fm" MINERALS COUNCIL
20 15 SOUTH AFRICA %@; 552?::1:2; Inrrvation

w REFLEBELIC OF SOUTH AFRICA

Hub & Spoke model
Hub: Mandela Mining Precinct
Spokes: Research partners

2014 2016
SAMERDI Strategy Mandela Mining : : :
Formulated Precinct as Direction and funding
implementation provided to research partners
agency
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A MULTI-STAKEHOLDER GOVERNANCE AND OVERSIGHT
ST R U CT U R E MANDELA MIKING PRECINGT

FUIMDS FOE MIKES

& =y % Departments:

%r%;f  Mineral Resources and Energy
¢ () « Science and Innovation

W  Trade, Industry and Commerce
Rus” y

F" MINERALS COUNCIL
m‘ SOUTH AFRICA

F" MINERALSCOUNcIL. | ~ g ives thiow gh Innovaion
m. e
SSTAEI\,/;EQT,\% 2 EXECUTIVE 11—
m" C s I R COMMITTEE W REPUELIC OF SOUTH AFRICA
CO M M ITTE E V Touchin g lives thiou gh Innovation

(— ) Director

O
(— ) Strategic advisor

(— ) Independent member

17



STAFFING

Director

Strategic advisor

Programme managers
Support staff

Interns
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PROGRAMMES

MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

SUCCESSFUL
APPLICATION OF

CENTRED AROUND
PEOPLE (SATCAP)
REAL-TIME
INFORMATION LONGEVITY OF
CURRENT MINES TEST MINE
MANAGEMENT
(LOCM)

SYSTEMS (RTIMS)

19



SATCAP

n

MANDELA MIKING PRECINGT
MINDE FOE MIMES

E-Digital skills training for artisans/engineering overseers

E-digital literacy training — enhancing Adult Education and Training
VR Training module to enable miners upskilling

Training simulation for rock drill operators upskilling

20



MECHANISED MINING SYSTEMS

MINERALS COUNCIL

AAAAAAAAAAA

4]

Pillar design at depth

Effective ventilation control system

Improve blasting frequency

Equipment utilization and performance monitoring

Technology for rapid development

21




MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

ADVANCED OREBODY KNOWLEDGE

Improved diamond drilling
Integration of scanning technologies

Statistical analysis for pothole prediction

22




REAL TIME INFORMATION MANAGEMENT SYSTEMS (RTIMS)

MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

Develop the capability for dealing with and leveraging
modern/nhyper technologies, big data, digital transformation and
expediting the digitalisation on-boarding journey

Develop a shared open data analytics platform for industry

Develop a network of service and solution providers for 4IR
technologies

Implement and open a RTIMS knowledge base for technical,
Information management

23




MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

LONGEVITY OF CURRENT MINES (LOCM)

Water usage in mining operations
Energy usage in mining operations
Remotely controlled scraping with proximity detection

Identification of leading practices and the dissemination of these

24
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MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

ESTABLISHMENT OF AN UNDERGROUND TEST FACILITY UNDERWAY

Feasibility study with risk and legal framework
Discussions with inspectorate confirmed support
Low risk testing already taking place

Workshop CONFIRMED INDUSTRY SUPPORT

25
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MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

OUTPUTS: GUIDELINES

Technical services optimisation:
Guidelines for pillars

Guideline: Ventilation

! _ e Energy efficiency:
engineering

Guideline for the mining sector

Guideline for best practice
® applications of mechanised
equipment

Guideline: Shaft infrastructure 4
and access development

26



OUTPUTS: GUIDELINES

MANDELA MIKING PRECINGT
FUIMDS FOE MIKES

@j ® Lightweight synthetic support elongate

® Two lightweight hydro rockdrill prototypes
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DIGITAL APPLICATIONS IN
MINING FOR JUNIOR AND
EMERGING MINERS

DAVIS COOK - CEQO, RIIS
ALEXANDRA LUGAGE - MANAGER, RIIS
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New technologies are dramatically
changing the cost structures for
businesses



Space-based platforms are providing dramatic cost g mEmsgeone.

reductions in remote sensing for exploration

Graphic source: ldeon Technologies, www.ideon.ai


http://www.ideon.ai/

Al is capable of re-analysing existing data sets to TI] AL coune @7
discover previously missed orebodies

MINDS FOR MIKES

Searching for surface signatures in the Pilbara using
Supervised Learning

* Total model area 262,704 km?
* 300,000,000 data points
* 11-15layers of data

* 10Llandsat 8 OLI scenes

* SRTM

* Regional radiometrics

* Regional aeromagnetic data

A\ AURORA MINERALS

P\ crow
(€% MINERVA ///\\4/////\ ‘ “Exploration from a desktop, rather than with a drill rig, has

DATAROCK unearthed almost 600 potential deposits of sought-after
new economy minerals across Queensland... including 6

5 top Artificial Intelligence startups* impacting mining exploration ~ Possible rare earth systems”.

(StartUS Insights, 2020) Australian Minister for Resources. Scott Stewart
October 2021

*Qut of 88 analysed
31



Work undertaken by the Minerals Council
and Mandela Mining Precinct aims to
support development and roll out of such
technologies



73

We will delve into a few of the initiatives underway [T iszas couen @7

MANDELA MIMING PRECINCT
MINDCS FOR MINES

Minerals Council SA
Modernisation projects portfolio

Implementing

partner _ _
Mandela Mining Precinct
Projects * Modernisation Focused Strategy « Longevity of current mines
 Mining Skills 4.0 * Mechanised Mining Systems
« Mpumalanga Coalfields 2030+ * Real Time Information Management Systems
« Data4.0 « Advanced Orebody Knowledge

« Successful Application of Technology
Centred around People

» Test Mine

33



... Through identifying, piloting and
testing emerging technologies



Through the RTIMS* programme, underground communications
technologies and mechanisms are being piloted and tested ANGELA NG PRECICT

MIMLS FOR MINES

] Work Volume Integrated stope-communications system: successful
| Work Cell ; . . -
'~ gy . application of Coded Orthogonal Frequency Division
' Anchor = < = < | Multiplexing (COFDM)
o i . Potential applications:
“Tag |
&Tag: . Improve and ensure communication in
_ - Work Volume 1« Proto team rescues
| = b i ~— Controller — |
- = =i =" 4 1« Infrastructure-poor areas
T Step 3 Evaluation of Options ]
Buisness Considerations
Backbon« Recommended Technology Options Based on Legislative
- Selections Above Applicable to Mining Method Hzr:;‘;c; :Iii.:zd Compliance |Interoperak
SyﬁtEﬂ]—WidE Connectivity backbone
Coaxial pow er & connectivi Applizakbls Applicabls Complian
) Controller . WHF ["."E'I:,J high frequencty Ltgakp Feeders) F'.Eslical:-le N-:-t?:'.ppplical:-le I:Dmslian:
F"QUFE ” Plan view of the work volu IUHF (Ultra high frequency Leaky Feeders] Applicabls Mot Applicable Compliant

Connectivity extension [propagation]

Data Aggregation

Cover Page Key Assumptions Decision Framework Legislature Review Sheet2 )

*Real-Time Information Management Systems *



Under Mining Skills 4.0, EdTech solutions to improve training FRAY 1iemaLs councn
effectiveness and efficiency were sought and demo’ed

4IR technologies

Virtual and
Augmented
Reality

Mobile technology

Human-
Centred
Design

36



The Isidingo Drill Design Challenge led to prototyping of Fm? mveraLs counen
handheld rockdrills for faster, safer and more efficient drilling

Isidingo Drill Design Challenge
 Ran from 2018 — 2019
« Two South-African developed designs prototyped and in testing

Characteristics of drills designed

« 16 kg (half of 28-32kg of traditional rock drills)

* Reduced noise and vibration

« Systems to enable easier accurate, parallel drilling

2 proudly South African OEMs won with their designs

HEE

NOVATEK =—

37



The Data 4.0 programme is leveraging geographically coded data for Tyl muenas counen
iIndustry monitoring and decision-making

. COVID-19: mine case surveillance and geographical distribution, employee breakdown, vaccination sites mapping

Mapping adoption of MOSH Leading Practices

38



The work also aims to establish the right
mechanisms to enable modernisation and
digital transformation by....



...Fostering an enabling environment for
Innovation



Developing the innovation ecosystem through Open Innovation I-IIE oummarmica oI

partnership with LEO Open
Innovation platform globally

P o g Frammes oS Fones
| 2018 | Isidingo Drill Design
: Challenge
|
® ® . » Two locally-designed and locally-
o ® “: made rockdrills
®e @ o O  EEEREhh 2021 | Reimagining Training in
- ® : Mining Innovation programme
|
o © O * 6 South African EdTech innovations
e : 2021 | Mandela Mining Precinct
|
|
|
|

* Open Innovation Challenges for
Mining Companies at no cost

Open Market_d OI Challenge

Global audience Cost-saving
Many companies

are explolrllng . An Open Innovaiion A structured support New ventures pitch Wl(rjlrjerst?re tc:agned 30% Americas Up to 90 /.0
opportunities in a process facilitated process assists o and incubated by 0 reduced time and
certain space; . : ) their ideas through the implementing 30% Europe L

. Do the introduction of entrants to validate 4 t find
neither organisation G their ideas — and a World Café to partners, to allow 0 . . cost In Tinaing
nor the private gan ; potential investors, them to successfully 30% Asia Pacific | t

potential industry hence discard non- . relevan

sector are aware of trants viable opfions customers and start their own 0 . .
each others’ en P stakeholders business. 10% ROW Innovations

activities.

41



...oupporting companies in their
modernisation journey



The Mining Skills 4.0 programme has initiated mapping skills FRAY 1iemaLs councn
transitions from conventional to modernised scenarios based on
new technology

Scenarios

Physical and manual skills

. Conventional RDO
baseline

Technological .
Modernised . 9 Basic
skills

RDO 1 cognitive
® Modernised skills
RDO 2

@® oro1
@ oro2
@ oro3

Higher

Social and emotional i .
cognitive skills

skills

43



RTIMS’ digital business case validation tools provide support to ClOs
and heads of innovation in the Digital Transformation journey ANOELA MG FRECICT

MIMLS FOR MINES

gt 1] 1111

Digital Mandate and focus area

Digital value drivers and criteria

Capture: Business information

Capture: Digital initiatives and information

Report: Initiative level analysis

Report: Detailed portfolio level analysis ¢

Capture: Initiative stage gate status

Report: Executive portfolio level analysis

Report: Initiative verifiable measures

44



In addition, the RTIMS knowledge portals enable easy access and
adoption of tools, best practices and guidelines

MandelaMining Prec
RTIMS: Enterprise Architecture
n Thc BB Toe

Vision: Entire mining extraction value chain housed
on the RTIMS blueprint.

It is only possible with inputs from the industry as the
team continues building the components.

MANDELA MINING PRECINCT
MIMLS FOR MINES

Portals available:
 RTIMS wiki: Technical reports repository

« Contains all research and technical specifications from
the 4 years of RTIMS research

* RTIMS blueprint (Enterprise Architecture)

» Allows design of systems, processes, relationships,
gaps, optimisation, information and data needs and
flows, technology needs, roles and functions.

* Houses the RTIMS IIOT Framework for Mining

Case study:

Drill & Blast: Identified inefficient flow of information such as

duplication of daily reports by various functions, potential gaps in

processes, and technology needs.

Freely accessible upon user registration.

45



Mandela Mining Precinct: Open Data Analytics Platform (ODAP)

MANDELA MINING PRECINCT
IO FOR MIMES

RTIMS Data platform that will be open to industry: Multiple formats, types and sources of data for collation
and insights development

Allows implementation at site, company or industry level

Provides interoperability (across OEMs and their products, sensors, software etc)

Value add for Junior and Emerging Miners

Access to data and systems at low to no cost

No need to develop and implement own systems

Enables the digital worker

46



How can the Junior and Emerging Miners
benefit from and help inform these
Initiatives?



Get Involved

Mandela Mining

Precinct
(RTIMS)

Minerals Council

Modernisation
Initiatives

Map your Digital Transformation
Journeys (Strategy and Tactical)

Access capacity building
Access data

Run Open Innovation Challenges

Pilot solutions

Leverage industry-level insights
and data

Help steer the modernisation
agenda

qu MINERALS COUNCIL

SOUTH AFRICA

Jean-Jacques Verhaeghe

Programme Manager

Sietse van der Woude

Senior Executive: Modernisation and
Safety

Davis Cook

RIIS: Modernisation Programme
Director

48
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Thank you

T +27 11 498 7100 E info@mineralscouncil.org.za W www.mineralscouncil.org.za MINERALS COUNCIL

5 Hollard Street, Johannesburg, 2001, PO Box 61809, Marshalltown 2107 SOUTH AFRICA



