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Life Cycle Assessment (LCA)
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LIFE CYCLE ASSESSMENT — WHAT & HOW?

Life Cycle Assessment (LCA) - What

Tool to assess the environmental impacts associated with all stages of a
product, process or activity

Enables impact ‘hotspot’ identification and mitigation

Raw Material

Disposal/Recycling Extraction

ISO 14040 and 14044 (and 14046)
EU Battery Regulations — Carbon Footprint

LIFE CYCLE
ASSESSMENT

Has limitations, not a ‘silver bullet’ Use

Manufacturing/
Assembly

Transportation &
Distribution

Graphic Credit: Sustainability Tools in Cultural Heritage



LIFE CYCLE ASSESSMENT — WHAT & HOW? C

Conference on
Exploration and Exploitation

of Critical Raw Materials

LCA — How?
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Climate Change Ozone Depletion Human Toxicity Particulate Matter, lonising Radiation, Photochemical Acidification
Respiratory Human Health Ozone Formation
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Eutrophication Ecotoxicity Land Use Water Scarcity Resource Use Resource Use,
Freshwater Footprint Minerals & Metals Energy carriers
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LIFE CYCLE ASSESSMENT — WHAT & HOW?

LCA and Critical Raw Materials
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LIFE CYCLE ASSESSMENT — WHAT & HOW?

LCA and Critical Raw Materials
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LIFT Project: LCA, Lithium & Water
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RESPONSIBLE LITHIUM PRODUCTION

Li Production

Conference on
Exploration and Exploitation
of Critical Raw Materials
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RESPONSIBLE LITHIUM PRODUCTION

Life Cycle Assessment and Lithium
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Therushto ‘goelectric comeswitha B
hidden cost: destructive lithium mining

B In pictures: South America's i
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LIFT PROJECT: LCA & LITHIUM

Available WAter REmaining
(AWARE) Method

* Produces a Water Scarcity Footprint (WSF) —
1ISO14046

* Freshwater remaining after aquatic ecosystems
and human demands are met

* AWARE scarcity factors (SFs), e.g. 10
represents a watershed with 10x times less
freshwater available than global average

SFs are combined with freshwater consumption
to assess the potential to deprive ecosystems or
humans of freshwater
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List of Salars & Scarcity
Factors
Lake Poopo (3.7)
Coipasa (3.7)
Huasco (UA)
Empexa (UA/25.1)
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Pozuelos
= (1.8/7.1/50.5)
. Guayatayoc (7.1)
10.  Olaroz-Cauchari (5)
11.  Grande (7.1)
4174, Rincon (5/11)
13. Incaguasi (UA)
14.  Pocitos (UA/5/11)
15.  Punta Negro
(UA/100)
16.  Luillaillaco (UA)
17.  Arizaro (UA/8.2/11)
18. Rio Grande (UA)
19.  Antofalla
(UA/2.7/12.6)
20.  Aguilar (UA)
21, Lalsla (UA)
223 Las Parinas (28.8)
23. Pedernales (64.8)
24.  laguna Blanca
(UA/4.6/4.8/30.3)
25, Maricunga (UA/63.6)
Negro Fanciso (63.6)
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Conference on
Exploration and Exploitation
of Critical Raw Materials

-~ = Human activities — Ecosystems

Data avallablllty and varlablllty B ~ Multiple pro




Findings: Opportunities

Introduction of salar-specific AWARE SFs
Improvements to underlying AWARE data and methods (AWARE 2.0)
Improved understanding of salars and impacts

Water Availability Footprints

Lithium and salars is a special case, but challenges and opportunities of using LCA to
assess water-use impacts apply to other CRMs

LCA and AWARE are still valuable tools but results should be considered with limitations in
mind, and in conjunction with other techniques in a holistic approach



Implications for Northern Europe
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IMPLICATIONS FOR NORTHERN EUROPE

Why this matters for Northern Europe
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IMPLICATIONS FOR NORTHERN EUROPE

Why this matters for Northern Europe
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Li concentrate
Li carbonate e 20-15kt

Li oxide & hydroxide
Cells and batteries
Electric accumulators

o 14-10kt
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Global trade flows of lithium and LIBS R =
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LIFT PROJECT: LCA & LITHIUM

Conference on
Exploration and Exploitation
of Critical Raw Materials
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Not to scale. Diagram is schematic and may not accurately represent all scenarios.
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Evaporative Process Water evaporated

from brine
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Fresh water input

Direct Lithium Extraction

Li concentrate
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Conference on

Exploration and Exploitation
of Critical Raw Materials

Brine Li depleted brine . Fresh water

Denotes that, as DLE is yet to be implemented widely at
commercial scale, there is a greater uncertainty around
water and brine consumption.

The number of water drops presented is representative,
not quantitative.
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