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Content

* Pose a series of questions:

Is mining lithium sustainable from an
extraction point of view?

Can lithium mining be environmentally
sustainable?

Is lithium mining socially sustainable?
Can cumulative impacts be managed?

How can recent and current BGS projects
help?
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BGS OVERVIEW

British Geological Survey (BGS)

- BGS is a public body, part of UK Research and
Innovation.

. - BGS undertakes strategic geoscience for the
benefit of society, in the UK and beyond.

- BGS provides impartial and independent
geoscientific advice, research, products and
services, including analytical facilities and data
repositories.

< =_F BGS operates internationally, building partnerships
,  toaddress global challenges.






The UK's Critical Minerals Strategy

Improve resilience of critical minerals supply chains

Critical Minerals Intelligence Centre — support the
UK Critical Minerals Strategy with data and analysis
on sources of the supply, demand and market
dynamics of critical minerals, as well as insights on
ESG issues and geopolitical events.
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Understanding Salars takes commitment

lithium

2020-2021

Engagement Various projects generated new
with Bolivia, Argentina data and understandings:

and Chile through - upscaling LFP battery

various routes production in Bolivia

- responsible lithium
supply project (Chile,
Argentina)

« delivery of ESG

Various activities through
the Lithium for Future
technologies (LiFT)
project

Firstinvolvement in
lithium brines project

Chile: invited speaker
at the International
Conference on Lithium,
Industrial Minerals and

Evaluation of reserves
in the Salar del Energy (IWLIME) « innovative techniques to training in Bolivia
Hombre Muerto Two road trips ensure Li brine supply Field trip in Chile
First field trip in visiting several . straFegic environmental and and Bolivia Lithium brines research
Atacama operations social assessment (SESA) for roadmap
lithium mining: current application
and way forward

Stakeholder engagement, fact
finding, modelling, workflow
development etc

Outputs (examples):
Environmental, Social and Governance issues for lithium brines

Emulation of salars modelling
Use of Earth Observation methods to “track lithium mass” in Bolivia

Mass of lithium in world markets

Taxonomy of salars — differences and similarities

Life cycle assessment — issues of water use and their inclusion in LCA
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Lithium brines in South America : a research roadmap to facilitate rapidly and
responsibly sourced lithium
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What are the main processes?

Lithium
compounds
shipped Direct lithium
Rxa’::v’\:lot;’m worldwide - u"“"l"m extraction plant

Shallow
salt lakes
(Lagunas)

See: The-Lithium-Voice-Volume-
7-September-2024-Enqglish.pdf

Indigenous
communities

| Rainwater
H g o runoff
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Generic Brine — Freshwater Cycle
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Lithium brine processing — Brine and Water flows

Water evaporated
from brine Brine Li depleted brine ‘ Fresh water

Fres_h Wtater ‘ . ‘ . w Denotes that, as DLE is yet o be implemented widely at
inpu

commercial scale, there is a greater unceriainty around
T water and brine consumption.

i X The number of water drops presented is representative,
Brine extraction . not quantitative.
Li concentrate

WY — 1] Fooh v

T Evaporation ponds *
<_| N ]
Salar \W Re-injection @ * +

* -—
l Processing Li,CO,/LiOH-H,O
*
Brine extraction . s Li trats
extra?:llriiﬁt Illt:r:t:r(nDLE) oS —_— Brine and water flows—
pT Evaporative Processes (EP)
Brine and water flows—
“ ‘ — Direct Lithium Extraction (DLE)
Fresh water input
. . . BGS © UKRI
Life cycle assessment (LCA) — issues of water use and their 12

inclusion in LCA
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EQUITABLE RESOURCE USE

Mapping environmental challenges

Highest impacts are on the
environment as receptor.

Brine abstraction and impacts in
lagoons, infrastructure and
impacts on biodiversity and
climate change are outlined as
the most critical

Several of the challenges concern
the water cycle e.g. brine
abstraction, freshwater
abstraction, effects on brine and
groundwater chemistry

Limited knowledge and data gaps
increase uncertainty and
concerns

Environmental Dimension Impacts

E1: Brine abstraction is drawing down
levels in lagoons

E2: Brine abstraction affects the
chemistry of brines

E3: Effect of fresh water supply for
mining operation on groundwater
levels (from outside the salar)

E4: Effect of fresh water supply for
mining operation on gw chemistry (up
coning)

ES: Infrastructure development and
impacts on biodiversity

E6: Mine design and operation results
in direct changes to land use that
affects biodiversity

E7: Expections from local society on
development and employment
generation are not met by lithium
mining

E8: Energy requirements for extraction
and processing - carbon footprint of
operation

E9: Effect of climate change including
the nature of rainfall

Impact receptor: Impact receptor:

Environment (E) Lithium Operation
(Lo)

Impact receptor:
Local Community
(LC)

Source: Petavratzi, E., et al. (2022),. https://doi.org/10.1007/s13563-022-

00332-4



EQUITABLE RESOURCE USE

I\/Iapping anvirnnmental challennec

Mineral Economics
https://doi.org/10.1007/513563-022-00332-4
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The impacts of environmental, social and governance (ESG) issues
in achieving sustainable lithium supply in the Lithium Triangle
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Abstract

The electrification transition will intensify the demand for lithium. The endowment in the Lithium Triangle is significant. and
the expectations for the global supply are high in terms of resources and sustainability. In this paper, we investigate the impact
of environmental, social and governance (ESG) challenges to the future of sustainable lithium extraction. We undertook a
qualitative analysis to prioritise the risks associated with these challenges and discussed their interlinkages. We argue that a
sustainable perspective for lithium extraction in the region requires continuous and informed dialogue among government,
industry and community stakeholders and participatory processes that reduce the asymmetries of power and knowledge. We
provide a list of urgent mitigation actions that could assist the move towards sustainability. These include the following. First
is expanding our understandings of the water cycle of lithium brines in this region. This should be underpinned by baseline
data and ongoing monitoring at the watershed scale, capacity building to strengthen institutions, improved regulations and
data infrastructures to promote data transparency and accessibility. Second is integrating biodiversity impacts within existing
mining practices and procedures (e.g. Environmental Impact Assessments — EIA). We propose the strategic implementation
of the mitigation hierarchy and IFC’s Performance Standards to avoid, reduce and offset the risks of lithium extraction on
ecosystem services and critically important biodiversity impacts. Third is strengthening social participatory processes that
enable the local communities to become actors in decision-making and the ongoing management and monitoring of lithium
projects. Fourth is establishing a framework to support a Strategic Environmental and Social Assessment (SESA) process
specific to lithium with a regional approach in the Lithium Triangle.

Source: Petavratzi, E., et al. (2022),. https://doi.org/10.1007/s13563-022-
00332-4







Mitigation of environmental impacts - examples

Cumulative impacts
— Strategic
Environmental and
Social Assessment
(SESA)

Biodiversity —
Mitigation Hierarchy

UN Resource
Management
Systems

Life Cycle
Assessment

ICMM principals

Other approaches:

Water Framework
Directive




Strategic Environmental and Social Assessment (SESA)

Cross-border and multi-dimensional: covers
both environmental and social impacts

Higher level than project-based Environmental
Impact Assessment (EIA)

Assessment of policies, plans and programmes
in a region (within country or across borders)

Used to inform decision-making

Used as a tool to ensure environmental and
social sustainability and highlight any likely
significant effects of plans, policies and
programmes

Used to understand and assess the cumulative
impact of numerous similar projects in a region

Source:

/
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United Nations Resource Management System (UNRMS)

UNECE

Created in 2017, based on United Nations

United Nations Resource

Framework Classification for Resources Management System

An overview of concepts, objectives and requirements

(UNFC)

Aims to support the Sustainable Development
Goals (SDGs) by providing a framework and
methodology for resource progression, policy
development, and financing

Comprehensive approach — resources are
considered as interconnected elements of a
broader ecosystem

Sustainability and ESG aspects are at its core

Versatile tool for stakeholders, governments,
industries, and civil society







DEVELOPING SOLUTIONS — RESEARCH ROADMAP

Background and aims

- Salars are complex systems; co-exist with
communities and fragile ecosystems. Our
understanding is limited but developing

 Improved understanding will support
responsible up-scaling of Li production and
minimisation of impacts.

UK Government Science and Innovation
Fund project objectives:

+ To identify challenges to responsible Li
supply;

* To develop a research roadmap to address these issues and set plans for
collaboration between global and local research communities. \8cs)




Outline of process

Understanding of

landscape &
Challenges
Production of
research roadmap
Stakeholders

Identification of
key themes (nine)

Analysis of
PESTLE results

In-country
workshops
(Chile & Argentina)
PESTLE process

Key themes of the research
roadmap:

Salar processes
Environmental challenges
New technologies for Li production

Infrastructure, supply chains and
development

Data and Transparency
Governance

Social issues

Standards & Certification

Global Li market



Short term research priorities

Salar Processes

Agreed conceptual
model with ongoing
development

Salar observatory with
ongoing development

Improving geological
and hydrogeological
understanding

E Research-led task

Environmental Challenges

Assessing the
environmental impacts
of wellfield and
environmental receptors

Reinjection for reducing
environmental impacts-
How To ?

Monitoring baseline -
development of
monitoring in pristine
areas

Ongoing monitoring of
environmental impacts
with life cycle thinking

%" Collaborative tasks with input from other stakeholders

New technologies for Li

extraction and processing

Technology roadmap for
lithium extraction and
processing

DLE understanding and
assessment of

environmental impacts

DLE pilot testing facility
for research and
development

Infrastructure & supply
chains

Training skilled
workforce to assist with
infrastructure
requirements

Understanding regional
supply chain and
identification of pinch

points %
Monitoring indirect
impacts of infrastructure
development

Longevity of and

responsible innovation
ininfrastructure
development

Data & Transparency

Data infrastructure and
portals to improve data
accessibility and
transparency

Improving data
accessibility. Reaching
out to many
stakeholders and their
needs

Streamline data
reporting processes to
reduce bureaucracy
and time spent in
collection and
interpretation

Lithium brines in South America : a research roadmap to

facilitate rapidly and responsibly sourced lithium

Governance

Stakeholder mapping -

power balance analysis

Cross intra-government
collaboration to improve
‘governance

Defining revenues from
mining & diverted them
to responsible supply

Ongoing consultation
and participatory
processes

Strategies and policy
that extend beyond
political cycles and are
legally binding

Social issues

Improve participatory
processes and decision
making (communities
involvement)

Job training - not just
from the private sector

Effective communication
between stakeholders -

Capturing disputes and
transparency in
processes

Developing communities
and managing demands
e.g. for resources,
infrastructure

Standards & Certification

Good practice guidance
based on existing
industry practice ]

Resource and reserves
standards for lithium
brines (=]

Implementation of
sustainability

frameworks e.g. SESA,
UNRMS ]

Monitoring standards to
identify use and avoid
repetition 0

Harmonisation and
interoperability of
standards [

Global Lithium market

Forecasts and scenario
analysis to estimate the
future lithium market

Development of strategy
that can improve
economic resilience and
attract new investment

Ongoing monitoring of
the global lithium value
chain

Developing opportunities
for domestic midstream
and downstream value
chains
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Aims of the FCDO Growth Gateway project

Running from August 25 to March 26

BGS view on cumulative impacts of lithium and
copper mining given their potential proximity in
northern Argentina

Main activities:

— System Review and Gap Analysis.

— Stakeholder Engagement and Framework Co-
Development.
— Validation and Policy Alignment.

Main outputs : framework enabling cumulative impacts
to be minimised; report

wiz: GROWTH
i GATEWAY

Z= UK Government



Questions

How are lithium mining impacts currently
managed?

— Environmental

— Social

Governance, e.g. what frameworks are
being considered for holistic
approaches?

How do different stakeholders view the
problem? What mechanisms are there
to take their views into account?

Is there a higher-level view on lithium
and copper mining and their potential for
co-operative resource usage?







Final thoughts

Is mining lithium brine sustainable from an extraction point of view — NO, it
takes 100,000s of years to accumulate the deposits

Can lithium brine mining be environmentally sustainable? YES, with the correct
system understanding

Can lithium mining be socially sustainable? YES by ensuring all stakeholders
views are taken into account

Can cumulative impacts be avoided? YES with the right approach

Rapid and responsible lithium production from salars is possible - but will require
concerted effort from the global community, and we look forward to contributing
our expertise

®
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ANY QUESTIONS?
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