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• Critical and Strategic Minerals Importance to the U.S. 
Economy

• https://www.smenet.org/What-We-Do/Technical-
Briefings/Critical-and-Strategic-Minerals-Importance-to-the

• Rare earth elements
• https://www.smenet.org/What-We-Do/Technical-

Briefings/Rare-Earth-Elements



What are critical minerals? 



Presidential Executive Order No. 
13817 define critical minerals as 

“a mineral (1) identified to be a nonfuel mineral or 
mineral material essential to the economic and 
national security of the United States, (2) from a 
supply chain that is vulnerable to disruption, and (3) 
that serves an essential function in the 
manufacturing of a product, the absence of which 
would have substantial consequences for the U.S. 
economy or national security”



Critical Minerals

• Minerals needed for military, industrial or commercial purposes that 
are essential to renewable energy, national defense equipment, 
medical devices, electronics, agricultural production and common 
household items

• Minerals that are essential for use but subject to potential supply 
disruptions 

• Minerals that perform an essential function for which few or no 
satisfactory substitutes exist

• The absence of which would cause economic, national security, or 
social consequences 

• 33-50% minerals are classified as such



2020



2022



https://www.usgs.gov/centers/
nmic/mineral-commodity-
summaries



Critical minerals change with time and 
country

• Salt was once a critical mineral, but is now abundant with low 
supply disruptions 

• Copper is considered critical mineral by Japan



Why are critical minerals so 
important?









From Nassar and Fortier (2021)









What are some of the programs 
being developed to address 
availability of critical minerals?













Some of the challenges in 
producing critical minerals





Challenges

How much of the minerals do we need?
Are there enough materials in the pipeline to meet the demand 
for these technologies and other uses?
Can any of these be recycled?
Are there substitutions that can be used?
Are these minerals environmental friendly—what are the 
reclamation challenges?
– REE and Be are nearly always associated with U and Th and the 

wastes from mining REE and Be will have to accommodate 
radioactivity and radon



The small volumes of strategic/critical minerals utilized makes them 
price sensitive
New producers need a reliable, long-term buyer
Long-term buyers require a fixed price, but operating costs are 
variable
Monopolies/oligopolies can drive out marginal producers by over-
supplying the market until the competition is eliminated
Are any of these minerals “conflict minerals”, i.e. minerals that fall 
under the Conflict Minerals Trade Act (H.R. 4128)
– Minerals that provide major revenue to armed fractions for violence, such 

as that occurring in the Democratic Republic of Congo (GSA, Nov. 2010)

Challenges



Life cycle of 
a mine

• Exploration takes 
years

• Permitting takes 
>10 yrs

• Operators are 
not going to 
jeopardize their 
primary 
commodity for a 
potential risky 
by-product



Why isn’t copper a critical mineral in 
the U.S.?

• Ready availability of copper

• Import only 45% of our consumption

• Abundant reserves

thousand metric tons of contained copper



Summary
• Critical minerals are nonfuel minerals that are essential to the economy and 

defense of the U.S. that are subject to potential supply disruptions
• Both administrations (U.S.) have tasked the DOI (USGS), DOE, and DOD with 

critical minerals research
• Critical minerals are stand alone deposits, by-products or co-products, or 

trace amounts in known deposits 
• Critical minerals are needed in order to move to a “green” CO2-free 

economy
• Solving the shortage of critical minerals will involve more than exploration, 

mining, and processing (including recycling); but also changes in permitting 
but still protecting the affected environment and communities as well as 
the business models for financing some of these commodities



REE-bearing Eudialyte from Wind 
Mountain, Cornudas Mountains, 
southern NM Bastnäsite [(Ce,La)(CO3)F] in purple fluorite breccia 

from the Red Cloud mine, Gallinas Mountains, central 
NM



QUESTIONS?


