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HIERARCHY OF HAZARD CONTROLS

PHYSICAL REMOVAL
OF THE HAZARD
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REPLACING SOMETHING
THAT PRODUCES A HAZARD

ISOLATE PEOPLE
FROM HAZARD

ADMINISTRATIVE CHANGES TO THE WAY
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Our challenge...

Growing Demand AND there are headwinds...

050, low-carbon technologies will demand a higher
ntage of the world's mineral production. To meet this .
, sustainable and reliable production will need to keep up. Trends .

* Ore grade (metal concentration) is declining
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The size of our challenge, if we do nothing

Future Global Annual Tailings Production -
High case - Business as usual

Copper #= Gold = Coal ®IronOre = Nickel ®Alumina
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What do we mean by ‘risk’?

(Merriam) 1. .possibility of loss or injury: peril
\Webster /) »

:someone or something that creates or suggests a hazard

Tailings Risk: Losses from
NOT

Engineering / administrative controls

Technical study to create opportunity

Mitigating Realizing
threat iti
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Reuse Some challenges

The high failure rate for = Market alignment and Processing can be
re-use technologies physical distance very complex
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Even superfoods need their minerals!

Anhydrite (calcium sulfate) is a by-product of the aluminium refining
process. We make 85 ktpa from our operations in the Saguenay,
Lac-Saint-Jean region, Quebec.

Blueberry growers in the region need
anhydrite to make their plants more
productive.

Our proximity allows
farmers reliable, low-cost
access to our by-product.

Other uses for anhydrite include
construction materials.
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Scandium: Making aerospace even cooler...

Rio Tinto Iron and Titanium (RTIT) at Sorel-Tracy, Quebec now
make scandium oxide from titanium dioxide production ‘waste’

Scandium is a critical metal in the
USA, Canada and Australia

Uses of Scandium alloys:

» Aerospace, defence

« 3D-printing, sporting goods

* Fuel cells, for back-up power

We now produce scandium oxide with
no additional mining, from ‘waste’

Product Higher Thermal Energy
RioTinto Purity Strength Resistance Savings

https://www.elementnorth21.com/
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Coarse Particle Flotation: A host of benefits and reduced tailings volume
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A coarse grind size means less energy
Fewer fines. We regrind only what we must

An increase in mill and
overall plant throughput

Lynch, A.J., Johnson, N., Manlapig, E., Thorne, C. 1981. Mineral and coal flotation circuits:
Their simulation and control.

RioTinto
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Improved mineral recovery

Coarser tailings means improved settling,
water recovery & tailings management



Re-imagine

THE RISK BALANCE CHANGES WITH OUR APPROACH

B Threat Mitigation
B Opportunity Realisation

REUSE REDUCE RE-IMAGINE

There are several reasons for re-imagine technologies not to work. Thinking of those is easy.
Instead let’s be driven by the opportunities and focus on a few key challenges at a time.
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EK-ISL: Changing the paradigm

Electro-kinetic In-Situ Leaching (EK-ISL): Mining Re-imagined?

Energy sources Electrolyte treatment

- Lixiviant supply and and reservoirs
- ,/ recovery systems

Metal-bearing
mineral

Mineral
dissolution
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Challenges with conventional ISL:
+ Containment

*  Productivity

*  Ore permeability

EK-ISL uses electrical potential to
influence the lixiviant flow path

Martens et al., Sci. Adv. 2021; 7 : eabf9971 30 April 2021
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Some benefits at full potential:
No/low earthmoving

No comminution

Much lower closure costs
Reputation and brand

Problems to solve:
 Power

» Lixiviant science

* Passivation reactions
« Knowledge of orebody layout and structure




We've achieved so much together...

Sir Arthur C. Clarke
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The Art of the Possible...
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