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TECHNOLOGY ASSESSMENT  
 

Critical Minerals 
Status, Challenges, and Policy Options 
for Recovery from Nontraditional Sources 

What GAO found 
The U.S. is highly dependent on foreign countries, including some adversaries, for its 
supply of critical minerals for manufacturing, such as rare earth elements for 
weapons systems and lithium for electric vehicle batteries. In addition to obtaining 
critical minerals from sources such as hardrock mines, it is possible to produce them 
from nontraditional sources found across the U.S. Such sources include mining 
wastes, water from existing mines, waste from coal-fired power plants, and saline 
groundwater (brine) from geothermal power plants. Domestic, nontraditional 
sources of minerals could increase the U.S. manufacturing and defense sectors’ 
independence from foreign suppliers, reducing the need to open new mines, among 
other benefits. 

Nontraditional sources of critical minerals 

 

To recover minerals from coal and mining wastes, operators can generally 
repurpose mature technologies already used by the mining industry. However, we 
found that most of these projects are at the pilot scale. In contrast, direct lithium 
extraction from geothermal brines is closer to commercial-scale operation, with one 
such plant expected to be operational in 2025. 

We identified several areas where challenges may arise in the recovery of critical 
minerals from nontraditional sources. Recent legislative and executive actions may 
help address characterization and permitting challenges. Remaining challenges are: 

• Liability. Recovery operations on previously mined sites could result in 
operators being responsible for historical liabilities. There is little appetite 
in industry to take on this financial risk, according to experts. 

• Economics. Due to factors such as high fixed costs and unstable prices 
potential recovery project operators may be uncertain that their 
investments will be financially viable. 

• Public engagement and tribal consultation. Stakeholders and experts 
identified engagement with local communities, and when appropriate, 
government-to-government consultation with Tribal Nations as important 
steps to a successful critical mineral recovery project.

View GAO-24-106395. For more information, 
contact Brian Bothwell at (202) 512-6888 or 
BothwellB@gao.gov. 

Why GAO did this study 
Critical minerals are essential for 
technologies used across the economy, 
including in energy, defense, health 
care, and electronics.  But the U.S. 
supply is highly dependent on foreign 
countries. One strategy for increasing 
and diversifying the domestic supply of 
critical minerals is by recovering them 
from nontraditional sources. 

This technology assessment discusses 
(1) the benefits of recovering critical 
minerals from nontraditional sources; 
(2) the status of available technologies 
to use on mining wastes, coal wastes, 
and geothermal and other brines; (3) 
the challenges of recovery from 
nontraditional sources; and (4) options 
policymakers could consider to help 
address the challenges. 

In conducting this assessment, GAO 
interviewed officials from the federal 
government, academia, private 
industry, and nongovernmental 
organizations; convened a meeting of 
15 experts with assistance from the 
National Academies of Sciences, 
Engineering, and Medicine; analyzed 
patent data from the U.S. Patent and 
Trademark Office; and reviewed 
relevant laws, government reports, 
and academic literature. GAO is 
identifying policy options in this report 
(see next page). 
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GAO identified three policy options that could help address the challenges or enhance the benefits of recovering critical 
minerals from nontraditional sources. The policy options are possible actions by policymakers—which may include Congress; 
federal agencies; and state, local, and tribal governments. In addition, policymakers could choose to maintain the status quo, 
whereby they would not take additional action beyond current efforts. See below for details of the policy options. 

Policy Options to Help Address Challenges or Enhance Benefits of Recovering Critical Minerals from Nontraditional Sources 

Policy Option Opportunities Considerations 
Pilot Good Samaritan legislation (report 
p. 30) 

Implementation approaches: 
Legislators could provide some liability 
protections for third parties recovering 
critical minerals from waste at previously 
mined sites. 
Legislators could provide protections for 
third parties but require a portion of profits 
generated be used for restoration activities. 

• Could encourage investment in domestic 
recovery operations. 

• Could expand the types of organizations 
interested in cleaning up previously mined 
sites. 

• Disturbing previously mined sites may 
result in new environmental effects. 

• If financial assurances are not 
adequately set, federal or state 
taxpayers may become responsible for 
cleaning up additional environmental 
liabilities. 

• Requiring that a percentage of profits be 
used for restoration activities could 
affect industry interest in previously 
mined sites. 

Subsidies (report p. 30) 

Implementation approaches: 
The federal government could subsidize the 
development of specific nontraditional 
sources to meet defense or energy needs. 
Subsidies could be made available as tax 
credits for those pursuing nontraditional 
sources of critical minerals. 

• Properly tailored subsidies could catalyze 
technology development, demonstration, 
commercialization, and domestic production 
of critical minerals. 

• Subsidies could help offset some of the fixed 
costs associated with developing recovery and 
processing infrastructure. 

• Taxpayer-funded subsidies do not 
guarantee that supported recovery 
operations would become profitable. 

• Once in place, subsidies can be difficult 
to end. 

• May result in reallocation of resources 
from other priorities. 

Community benefit agreements (report 
p. 31) 

Implementation approaches: 
To improve engagement with communities 
near nontraditional sources, permitting 
agencies could encourage operators to 
pursue agreements that outline how 
communities may benefit from projects that 
also incur costs in their communities. 

Companies could adopt policies that 
encourage or facilitate these agreements. 

• Negotiating specific community benefits from 
new recovery operations could create deeper 
acceptance of facilities that may have 
environmental effects. 

• New recovery operations could offer 
additional employment opportunities in 
economically depressed communities. 

• Negotiating which stakeholders benefit, 
which do not, and who controls the 
agreement can be challenging. 

• It is difficult to predict who will be 
willing to engage in such agreements. 

• Such agreements may be time 
consuming to create. 

• Some provisions in these agreements 
may be difficult to enforce. 

Status quo (report p. 31) 

Implementation approach: 
Sustain current efforts. 

• Federal policymakers could observe and 
evaluate existing efforts, such as agency 
funding of characterization of nontraditional 
sources, which could limit risks and resources 
expended. 

• Continued private sector efforts, such as 
recovery of lithium from geothermal brines, 
could ultimately result in profitable recovery 
of minerals. 

• The private sector may also pursue other 
options to overcome critical mineral supply 
chain issues. For example, buyers may pursue 
substitutes, reducing the need for new 
sources. 

• Current efforts may not address all the 
challenges described in this report. 

• Current efforts alone may delay or 
inhibit the development of 
nontraditional sources for critical 
minerals, which could result in forgone 
benefits such as increased 
independence from foreign suppliers. 
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