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=7 |. Background and Motivation

Basic Science, Applied Research & Development, * The U.S. Environmental Justice40 Initiative ensures that 40% of

Demonstration, & Commercial Deployment federal investments, such as those in clean energy, benefit
disadvantaged communities (DACs) identified by the Climate and
Economic Justice Screening Tool [1].

* Critical minerals are essential for renewable energy technologies;
however, their extraction often carries significant environmental and
social burdens (see Fig. 1).

* Life cycle assessment (LCA) helps address these challenges by

lll. Regionalization

Challenge: Life cycle inventory data and
Impacts are often tied to large regions
(e.g., states, electricity balancing
authorities, coal basins) that are not
relevant to DACs.

Solution: Regionalize spatially relevant
LCA data to U.S. census tract.

[ ] Balancing Authority Areas

MmN rovi : ep e . GWP (tonnes CO2e) ° ; ; . : :
Improve Build the quantifying impacts such as GHG, PM2.5, and water use. @) B 0 - 500,000 Areal Weighting: Distribute data
eri ' . . . I 500,000 - 1,950,000 1
| Matforlala; Clrcular  Recovering rare earth oxides (REOs) from unconventional and ‘ B 1,950,000 - 3,250,000 based on overlapping areas (e.g., Tor
fR |  Economy g like acid mine drai Lmine taili g ¥ mso-wsooo  air emissions and impacts).
Efficiency secondary sources like acid mine drainage, coal mine tailings, an B 10 500,000 - 76,500,000
_— copper mine tailings, may provide benefits to DACs. ! 76,500,000 50,000,000 Equal Weighting: Equally distribute
Conduct Enabling Activities * AlJusticed0 Toolset is being developed to support domestic critical data to overlapping areas (e.g., for
@ mineral production and environmental justice, with initial stages product flows).
/v\’ focused on a life cycle framework and data regionalization Outcome: : Reduce ~6 hr computation
Analysis & Market International  Education & ll. Life Cycle Framework of regionalizing census tracts down to a
Advanced Assessment & Engagement Workforce matter of seconds

Goal: Develop a flow chart for REO recovery from unconventional
and secondary sources (Fig. 2), including their environmental
Impacts, using data from the NETL Unit Processes Library[3] and
Identifying any data gaps in these processes.
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Advanced Regionalization:

* |ncorporate additional weighting
approaches (e.g., population density
and finances) and regions.

* Link regionalization to life cycle
Inventories and impacts framework.

Figure 1. DOE critical minerals and material program strategy pillars [2].
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Case studies: coal mine tailings and acid mine drainage in
Appalachia and copper mine tailings and produced water in Arizona. (b) Areal weighted

Life Cycle Processes:

1. Pre-Processing (e.g., crushing, roasting)

2. Chemical Leaching (e.g., leaching with sulfuric or nitric acid)
3. Final Steps (e.g., filtration, solvent extraction, precipitation)

The flow chart below forms a framework, enabling flexible
gombinations tailored to specific feedstocks and processes.

Figure 2. Secondary and unconventional critical mineral and material sources [4].
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