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About Speaker

 Swapnil Gupta, a distinguished expert in Management Consulting and
Strategic Advisory with 15 years of impactful experience in Mining and
Metals Sector.

* He is a Mining Engineer from IIT BHU and an MBA from [IM Bangalore with
specialization in Public Policy and Management.

* Swapnil is leading the Minception, a consulting firm with 80 years of practical
experience and legacy of VIMSON Group.

Swapnil Gupta

CEO- Minception

* He has been associated with organizations like PwC, Adani and Reliance in VM Salgaocar Group Company

Business development and corporate strategy roles.

* Swapnil has worked on multiple consulting assignments ranging from
strategy to execution such as Transaction Advisory, Due Diligence, M&A, Experience: 15+ Years

Operation Improvement, Planning, MDO contracting, Sustainability and | €redentials: —BTech - Mining Engineering - IIT BHU
Technologies. MBA - IIM Bangalore

Skills: Management Consulting, Strategy, Public
* His extensive portfolio includes advising Ministries, State DGMs, SMDCs, and Policy, Financial Modelling, Business
leading PSUs like NMDC, SAIL, and NALCO; top private companies like Adani, Transformation, M&A, Digital and ESG

Reliance, Vedanta, and Tata; and international projects with the World Bank,
GlZ, ADB, and global MNCs like VALCO, BHP etc. across various geographies.

* Swapnil has been participating as speaker and panel member in multiple
Knowledge events organized by FICCI, Cll, MEAI and other industry forums.
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Sustainable Mining

* Sustainable mining is a way to minimize negative impacts of mining on
environment, economy, and society.

* Some ways to achieve sustainable mining include:

v

AN

Reducing waste - Recycling and reprocessing tailings, segregating
waste, and reusing mining waste can all help reduce waste. For
example, tailings can be used to make bricks, paint extenders, or in
agroforestry.

Lowering emissions - Miners can use renewable energy sources to
reduce their carbon footprint and energy costs. They can also electrify
their vehicles to reduce emissions and improve worker safety.

Conserving water — Mining operations can conserve water.

Restoring the land - Mining companies can replenish native soils and
grasses, replant trees, and perform site inspections. They can also
work to restore the land to its natural state after a mine is exhausted.

Supporting communities - Mining companies can ensure that
communities thrive beyond the life of a mine.

Increasing Efficiency:
* Combating illegal mining and efficient regulations
* Monitoring and improving Human Resources

* Technology Improvement

Reducing
Waste

Increasing Lowering
Efficiency Emissions

Sustainable
Mining

Supporting Conserving
Communities Water

Restoring
Land




Sustainable Mining involves limiting

extraction rates so that future generations
can still have access to resources.




Reserve Depletion rate is alarming

The extraction and
processing of  materials,
fuels and food contribute
half of total global
greenhouse gas emissions
and over 90% of biodiversity
loss and water stress

Resource extraction has
more than tripled since
1970, including a fivefold
increase in the use of non-
metallic minerals and a 45%
in fossil fuel use

By 2060, global material use
could double to 190 billion
tonnes (from 92 billion),
while greenhouse gas
missions could increase by
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Reducin

Supply Demand Ratio Reducin

 Current production rates of some important minerals - T T e o l
are likely to be inadequate to satisfy future demand T
 Global average of discovery to production time interval | . ®e
during last decade was 17 years i
 Recently in 2018, Indonesia has reduced this process to | e2 . ® o
01 Supply/Demand Ratio &

as low as 1 year for the Nickel mines.

How fast can new mines be developed?

Goro (New Caledonia, 2000) ————— $5.9B CapEx
Ravensthorpe (Australia, 2002) ——— @ $2.5B CapEx
Ramu (Papua New Guinea, 1998) ——— @ $3B CapEx
Murrin (Australia, 1995) ——— e $2B CapEx

Taganito {Philippines, 2009) ———e $1.7B CapEx
QMB (Indonesia, 2018) $1B CapEx; 50000 t Ni; 4000 t Co

Huayue Nickel & Cobalt (Indonesia, 2018) $1.3B CapEx; 60000 t Ni; 7000 t Co
Harita Nickel {Indonesia, 2018) $1.5B CapEx; $5225/t Ni; 60000 t Ni; 6400 t Co
J
32 1 = .
0 5 10 Years




Reducin

Recycling and Recovery g Waste

Recycling proportional to Price % Global Tailing Volume
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« ~225 billion t of tailings @ 2 trillion Other minerals 1%

USD
» ~1 plus trillion tonnes of waste rock
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B To stay on track for a global 2°C scenario, all sectors would
need to reduce CO, emissions from 2010 levels by at least

50% by 2050.

To limit warming to 1.5°C, a reduction of at least 85%
would likely be needed.
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Lowering

Emission

Global carbon share s

CO, emissions in Mining CO, emission across ore to metal
2015 Global Direct and Indirect Emissions
15 6t0;
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CO, Emissions

Lowerin
g

Emission
S

India is highest CO, emitter per
unit of electricity generation

France
Brazil
Canada |
EU-27
Italy
Germany
Ukraine
Russia
Us.
Mexico
Turkey
Japan
South Korea
China
Vietnam
India

Total CO, Intensity (t CO,/t crude steel)
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- Electricity grid CO, emissions factor in 2019 (kg CO,/kWh)

Credit: IEA

India ranks 2" in CO, emissions per
unit Steel production
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Case Study: Emission of Different Sources

Emissions within mining can
be broken down into three
broad types

 Scopel. Emissions from
diesel

 Scope2. Emission from
Electricity generation

 Scope3. Emissions from
the supply chain and
transport

Today 40-50% of CO2
emissions come from diesel
used in mobile equipment,
with another 30-35% from
non-renewable electricity.

W Minception

Lowering

Emissions

Example, %: Iron ore; open pit; Australia; Run of mine: 25 Mt per annum W Diesel ®Electricity ™ Other

o N

2
—
Drilling Blasting Loading Hauling Other Conveying Crushing Beneficiation Total
equipment or grinding
Mining ‘ Processing



Pathway to Net Zero Emission

Lowering

Emissions

2030
| Universal energy access
All new buildings are
| zero-carbon-ready

| B60% of global car sales
2021 I are electric

No new unabated ‘ ( ;
Most new clean technologies
40 coal plants approved } in heavy industry

Gt CO,

2040
50% of existing buildings |
retrofitted to
zero-carbon-ready levels

50% of fuels used |

2035

Most applicances and
cooling systems sold
are best in class

| fordevelopment | - nei?::les < demonstrated at scale 50% of heavy truck sales in aviation are
35 — | fseail fual boltars | | 1020 GW annual solar are electric low-emissions 2050
ST and wind additions No new ICE car sales Around 90% oi;1 existing More than 85%
30 s . |Phase-out of unabated coal - v ; . capacity in heavy of buildings are
= | in advanced economies Al 'n?usma'&!eﬁ"c |m°t°' industries reach end zero-carbon-ready
25 o ! A : Sales are best in ciass of investment cycle ek e |
Toat ore than or heavy
Overa"e?eeé-tigi ? °|2'“55'°"3 Net-zero emissions 2048 industrial production
20 = d ad Y i electnclty globally d is low-emissions
2 advanced economies 50% of heating demand -
Phase-out of all met by heat pumps |Almost 70% of electricity
15 unabated coal and oil generation globally
power plants from solar PV and wind
10
5
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2020 2025 2030
»

L J
No new oll and gas fields approved
for development; no new coal

mines or mine extensions 850 GW electrolysers

© Electricity and heat

Source: IEAGHG

150 Mt low-carbon hydrogen

2035 2040 2045 2050
© 9 w
|
435 Mt low-carbon hydrogen
4 Gt CO, captured 3000 GW electralysers 76 Gt CO, captured
Industry « Transport - Buildings Other



To improve resiliency, companies can

reduce the water intensity of their
mining processes.




Water stress and mining sites

« Companies can reduce the
water intensity of their mining
processes.

* Recycle used water and Reduce
water loss from evaporation,
leaks, and waste. E.q. Anglo
American improved evaporation
monitoring at its Drayton mine
dam in Australia

* Creating - New water infrastructure,
such as embankments, dams and
desalination plants, is sometimes
necessary.

* Companies may sometimes need to
adopt flood-proof mine designs that
improve drainage and pumping
techniques. E.g. Trapbags, Diversion

’rriers, Gravity Walls etc.
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Source: McKinsey


https://www.mckinsey.com/~/media/McKinsey/Business Functions/Sustainability/Our Insights/Climate risk and decarbonization What every mining CEO needs to know/Climate-risk-and-decarbonization-What-every-mining-CEO-needs-to-know.pdf

Global Initiative for Reducing Land Restoration " Lond

snowcase and Share

To achieve 50% reduction in land degradation by
2040 - G20

= The Global Restoration Information Hub will provide
easier access to information on land degradation,

conservation, restoration, and sustainable land
management.

o125 1¢ Buipjing Aoede,

101255 ajenng aBRBV3

Collaboration and broader the engagement of various
stakeholders in land conservation and restoration

= Enhancing Conservation of Terrestrial Habitats

Empower civil Society

' Source: Global Restoration Inf Hub




Restoring

Land

Responses of soil microbial community to reclamation.

Diversified microbial community

Pressure: Soil erosion, organic
matter decline, contamination,
compact, acid

Undisturbed
Land

Simplified microbial community
(The relative abundance of
oligotrophs increased)

- eliminate vegetation,
Mining destroy soil profile, alter
current land uses,
pollution (soil, water,

ir)...

Mined Land

e : Main driven factors: Vegetation,
; . ? soil properties, reclamation time...

e w e

land geomorphic reshapin
l Reclamation{ soilimprovement,

hydrological stability,

vegetation restoration,

landscape rebuilding

Recovered the community diversity
(The relative abundance of
copiotrophs increased)

Reclamated
Land

Credit: MDPI Journal




Restoring

Case studies of Reclamation Land

Flambeau Mine Site: a) before mining (1991), b) during mining
(1996), and c) after mining (2002)

f a) The original Jarrahdale crusher circle 1998, and b) After
rehabilitation circle site at Jarrahdale, 2012 (Alcao)

Source: Intechopen




We can't solve problems
by using the same kind of thinking
that we used when we created them.




Global head count in mining

A 7 million direct employment in mines

3 1-2 % of total employment in a
country

3 when indirect and induced employment
is included, this can jump to 3-15 %

o " —
. 3 40 million artisanal miners é” —
I/
- = 11 million child labour globally.in mining | ’/ |
‘ : >\ e e
i ek i o : TR \
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Supporting

Principles of Community Development Commnities

e e R
Participation Engage community members in all stages of the process
& AN J
Q ) f ( Strive to empower individuals and communities to make ]

| /(*\fo1 Empowerment

U LA

Commumty Capacity ( Focuses on improving the abilities & skills within the
Development L Building | community to help them address their own issues

| decisions and turn them into actions

-

p
Aims to tackle the root social issues impacting communities,

SocialiChange | promoting equality and justice

A




Supporting

Case study : Mineral Foundation of Goa Communitis

Lot

Winarel Soinduion Mission

Chief Minister Dr. Pramod Sawant
inaugurated the training workshop for BDOs
and Secretaries organized by Mineral
Foundation. CM appealed the secretaries,
BDOs to prioritize the people's benefit with a
proactive approach and congratulated the
Mineral Foundation for their consistent work
towards the society.

"To promote social investment programmes
through capacity building of stakeholders,
participatory decision making, support ongoing
efforts and to improve the natural environment for

the sustainable development of the mining belt of

Source: MFG



Case Studies of Private Organization

Vedanta Aluminium
*  21% Reduction of t CO, emission intensity from 2012
* 93% of Mines out area rehabilitated

* Transforming

* 16.5% Million m3 water recycled Sommunites
e i Planet
¢ 118% BSh UtI|I28tIOI'] * Transforming the

Workplace

JSW Cement sk

* Emission intensity of 173 kg/tonne, significantly
below global and national averages.
* 1,56000 m?3 harvested rain water consumed

JISW

« 9 MW Solar power plants utilized at Nandyal and
Sa|b0ﬂl Mlﬂes * Energy Efficiency

Practices

= HINDALCO e Generate Green

Power
* Development of Bio-Parks in Bagru Bauxite Mines, QB ESS
Hindalco, Jharkhand

* Installation of solar PV panels at the IV/4 coal mine -
reduce carbon emissions by 5.12 million kg of CO,
annually.

! Minception

Hindalco

TATA

Supporting
Communities

*Net zero emission

by 2050

*17% Reduction in

energy

consumption in

Winlhih
oduction

Renewal energy
integration

* Growth and

biodiversity

* Community

Development



Sustainable Mining Practice

Reducing
Waste

Increasing Lowering
Efficiency Emissions

Sustainable
Mining

Supporting Conserving
Communities Water

Restoring
Land




The Minception Story

v 80 years of experience in Mining Industry
v Legacy of Quality and Trust
v Forward-thinking innovation
V Designed to solve complex problems for M&M Sector $28

v Strong Consulting Team

o Minception
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Capabilities, Driving Growth & Expansion

of prospecting for multi-metal

commodities.

of drilling, core logging, and subsurface

data interpretation

as per the International Reporting
Standards.

as per the international standards - JORC

code.

# Minception

for multi-metal resource

assessment

of detailed geological mapping

with progressive mine closure plans.

for diverse mineral assets worldwide



Minception Service Catalogue

©

Exploration & Survey

[ = —p
‘E?! A
Geological mapping, S,

Geochemical sampling
Planning of drilling
program

Resource modelling
Topographic survey

3D terrain model

Tradingigﬁ Logistics Services

M

gener

BiRegHi-0BITrRE by Nagket Assessment

Forward pricing contracts

Logistic & Value Chain Analysis
Flexible post-fixture operation

KYC & documentation Support
Networking and Market Entry Strategy

iﬁ&%rf’iciéijﬁinistration Support

Due diligence of mineral assets
Economic evaluations & risk assessment

Valuation of mineral projects

Feasibility studies

L DR .

Mineral commodity studies

Bid advisory and Auction Support

G2

nd Requlatory Advisory Support

MINCEPTION the leading service provider for @
J

Mining and Metals industry across the globe.

dvisory Services %/‘\‘ Engineering Services

Mining plan

Mine planning & design
Process optimization
Metallurgical testing &
development

Process engineering of

plant designs & flow sheets

Technology Enablement and Innovation Support

Operation Review and Technology roadmap for ops improvement

Agile, tech-empowered mining process and Global benchmarking

Cost-efficient operations that priorities environment & worker

safety

Access to our technology partners

Pilotable solutions and customization based on client need

Industry-first technologies

Open Innovation Support for specific clientele



Let’s work

&

Contact

Swapnil Gupta
CEO- Minception

Salgaocar House, Off Dr. F. L. Gomes Rd,
Vasco da Gama 403 802, Goa - India

M: +91 7675855431 T: +91 832 2523249
E: swapnilgupta@minception.com

wWwWWw.minception.com
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