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Significant vulnerability
Jllacross many supply chains
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. Four Main Sources for Supply Diversification
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Two Main Issues

20 years NIMBY
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How much do we have to dig?
If we don’t transform mining, it is not sustainable in the long run

The metal we want Concentration in

processed ore
Tailings and Slags A

Unprocessed
waste rock

[Cu]-< 1%
[Ni] - <1%
[PGE] - <10 ppm
[Gold] - <10 ppm

Up to 1 million times the metal
volume and more!
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Mine of the Future RDD&D Vision
Opportunity to capitalize on recent efforts to revolutionize mining technology

* Take a "precision extraction” approach NOVAMERA

No removal of overburden
No big hole to be filled A A
No workers underground |
Minimized impact on water (aquifers,
rivers, streams)

* Low emissions, energy, and water use

 Strategy for responsible tailings
management, extraction and use

( Cl r C u I arlty) LOTS OF WASTE & HIGH UPFRONT CAPEX MINIMALLY INVASIVE
NOVAMERA

Fossil Energy and Novamera is a gold mining/drilling company that

¢ ENERGY Carbon Management is applying a similar approach now



Future Mining Expected Outcomes

» Accelerate exploration-to-production timeline — cutting target time in _half

e Earlier and better community engagement

* Achieving the “Mine of the Future” vision
« Low to zero emission mining technologies and practices
* New technologies for getting “everything” out of a mineral deposit
« Small “footprint” mining
* A low-impact national strategy for tailings management, re-use and extraction

* Ensuring a trained workforce concurrent with activity increase

* Improved image of sector — clean technologies and public engagement

» Key support to regulatory agencies — inform on innovative approaches
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Thank you!

Questions?
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FY24 Activities

* Held 3 Future Innovation needs for Responsible Mining (FIRM)
workshops
* Denver, CO. January 25-26
* Boston, MA. June 6-7
« San Francisco, CA. August 27-28

* Released RFIs (with ARPA-E)

* Feb-April 2024 (mining technology)
 Fall 2024 (advanced modeling and sensing)

* Engaged with MINER (ARPA-E) and CriticalMAAS (ARPA-E,
USGS, DOD) programs
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Some Takeaways from RFl and Workshops

* Public support needed to accelerate exploration/characterization
phase

 Test beds critical to evaluate new technologies quickly
« Should build domestic capabillity to process minerals: supply networks
* Develop better outreach for Tribes, communities

« Several technologies, areas to build/strengthen:

« Advanced drilling technologies * Digital subsurface apps (autonomous
- Novel geophysics ops, robotics, real-time extraction)

* In-situ mineral extraction * Traceability and Standards
- Novel processing - Community and Tribal engagement
- Tailings management/use  Workforce development, public support
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