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Uranium—A Critical Mineral—Deposits, Production and 
Resources, Market Dynamics, and Supply Chain Risks
The U.S. Geological Survey analyzed available data to provide technical 
input on the supply risks and economic context of uranium as a critical 
mineral. Uranium was added to the final 2025 List of Critical Minerals 
published on the Federal Register on November 7, 2025. 

Introduction

The world is experiencing a nuclear renaissance. Interest in 
nuclear power for the generation of electricity has risen with the 
increase in the need for more diverse baseload power, enhanced energy 
security, and the development of new technologies, such as small 
modular reactors (SMRs), which could provide power for remote areas, 
industrial applications, and artificial intelligence (AI) data centers 
(NEA and IAEA, 2025). In 2024, the U.S. Department of Energy 
(DOE) received $2.7 billion in congressional funding to bolster the 
domestic uranium production and nuclear fuel supply chain and address 
reliance on imports from foreign suppliers (EIA, 2025b). The current 
Administration recently (2025) released several Executive and 
Secretary’s orders aimed at revitalizing the U.S. nuclear sector. If SMRs 
are to be as widely deployed in the United States and worldwide as 
envisioned, demand for uranium (nuclear reactor fuel) will likely 
increase (World Nuclear Association [WNA], 2023b). 

After the Fukushima nuclear accident in 2011, the market spot 
price of uranium began a decline, followed by a decrease in U.S. and 
global uranium exploration and mine development expenditures that 
led to a uranium supply deficit (NEA and IAEA, 2023) until 2020, 
when prices started to recover, prompting a resurgence in uranium 
exploration and development (Todorova, 2025). In January of 2024, 
the uranium spot price rose to a 17-year high $106 (U.S. dollars) 
per pound of U3O8 (triuranium oxide, commonly known as 
“yellowcake”), which is expected to increase uranium exploration, mine 
development, and uranium production domestically and worldwide 
(NEA and IAEA, 2025).

Uranium and Uranium Deposits

Uranium is a naturally occurring, weakly radioactive element. 
It is found in rock, soil, and seawater and is present in trace amounts in 
common vegetation (Tarakanov, 2023). It is among the more common 
elements found throughout Earth’s crust. Uranium radioactively decays 
through time by emitting alpha particles, releasing energy in the process 
(Tarakanov, 2023). This property makes uranium the primary source of 
fuel for powering nuclear fission reactors.

Concentrations of uranium are found in at least 15 geologically 
unique types of deposits (IAEA, 2020). Globally, the most economic and 
productive deposit types are (1) deposits hosted in sandstones, which 
are the most important domestic deposit type, (2) deposits associated 
with geologic unconformities, and (3) deposits associated with intrusive 
igneous rocks (IAEA, 2009; Potter and others, 2017; IAEA, 2020).

Uses and Applications of Uranium

Uranium is used primarily for energy production, which indirectly 
supports a variety of other applications (U.S. Nuclear Regulatory 
Commission [NRC], 2020; WNA, 2025b,c). Electricity produced by 
nuclear energy provides about 20 percent of domestic and 10 percent 
of global electricity needs. This energy is used to heat cities, desalinate 
seawater in water-scarce regions, produce hydrogen, propel civilian-
operated nuclear-powered icebreakers and some merchant vessels, and 
produce radioisotopes of other chemical elements for use in medical 
applications. Uranium potentially will be essential for fueling SMRs, 
which are now being considered to power the rapidly emerging needs 
of artificial intelligence (AI) data centers and industrial sites and to 
complement renewable energy sources by adding baseload power.

Global Supply Chain

The global supply chain for nuclear reactor fuel, and hence 
uranium, is known as the “nuclear fuel cycle” (IAEA, 2012, 2018). 
Mined uranium goes through a series of stages before it can be used as 
nuclear reactor fuel; the stages are summarized in figure 1. The stages 
can be complex and vary depending on the type of nuclear reactor fuel 
that is fabricated and the type of reactor that the fuel will power.

Stage 1, “Exploration and deposit development,” can take 
15–30 years to complete, from commitment to explore for uranium, 
to mining, ore processing, facility decommissioning, and remediation 
at the end of a mine’s life (IAEA, 2023a). As of January 2023, at least 
21 countries had planned and prospective mines in development, idled 
mines available to restart, or mine expansions (NEA and IAEA, 2025).

Stages 2–5 can be accomplished in 2–3 years (IAEA, 2025a). 
As of January 2023, eight countries had significant uranium mining 
operations (primary, coproduction, or byproduction of 2 percent or 
more of the global output), including (in order from highest to lowest 
producer) Kazakhstan, Canada, Namibia, Australia, Uzbekistan, 
Russia, China, and Niger (NEA and IAEA, 2025). Currently, only 
five uranium conversion plants are in operation worldwide, one 
each in Canada, China, France, Russia, and the United States 
(Todorova, 2025). The three main international commercial suppliers 
of converted uranium (serving global markets beyond domestic 
needs) are Rosatom (Russia), Urenco (a British-​German-​Dutch 
consortium, with a subsidiary located in the United States), and 
Orano (France), which, combined, account for most nondomestic 
low-​enriched uranium (LEU) enrichment capacity (Todorova, 2025; 
WNA, 2025c). Commercial-​scale nondomestic fuel fabrication 
facilities are operational in 12 countries: Canada, China, France, 
Germany, Japan, Kazakhstan, South Korea, Russia, Spain, Sweden, 
the United Kingdom (U.K.), and the United States (IAEA, 2023b).

Stage 6, “Reactor use and power generation,” has a variety 
of applications. There are currently 416 nuclear power reactors 
in operation in 31 countries, and 63 are under construction in 
15 countries (IAEA, 2025b).



The “Spent fuel management and recycling” stage can take 
7–15 years on average. This stage primarily reflects countries with tempo-
rary storage for spent fuel from nuclear power plants and research reactors; 
reprocessing or recycling and permanent disposal facilities exist in far 
fewer nations. Reprocessing is currently (2025) operational in France, 
Russia, India, Japan, and China; deep geologic disposal is advancing in the 
U.K., Sweden, France, and a few other countries and is fully operational 
only in Finland (Spencer and Pohle, 2025). More than 50 countries 
have spent nuclear fuel stored in temporary locations, typically in onsite 
pools, dry cask systems, or centralized interim storage facilities, awaiting 
reprocessing or final disposal (WNA, 2025a). It is estimated that there 
are more than 310 storage facilities and 36 waste disposal facilities 
worldwide (IAEA, 2021).

Market and Supply Dynamics

Uranium is not traded through a centralized market or exchange 
in the same way as commodities like oil or base metals, and uranium 
trades are characterized by opacity (Todorova, 2025). Long-term 
uranium contracts are the primary mechanism for securing uranium 
supply, accounting for most transactions (about 85 percent). 
These contracts typically last 2–10 years, with a common duration 
of 3–5 years (IAEA, 2025a). Primary uranium (freshly mined and 
processed) serves as the main resource for nuclear fuel; secondary 
uranium supplies, derived from existing stockpiles, recycled nuclear 
fuel, or material from dismantled nuclear weapons, have periodically 
played a significant role in meeting demand.

At the commercial seller-buyer level, uranium is typically bought 
by utilities and involves direct negotiations between buyers—primarily 
nuclear utilities (operators of power plants)—and sellers, such as mining 
companies and processors, and occasionally through intermediaries like 
brokers and traders (WNA, 2024b). Utilities then own the material and 
contract separately for each subsequent nuclear fuel cycle processing 
step as a service (fig. 1) rather than reselling the uranium.

In 2011, the Fukushima accident altered the dynamics of the 
uranium supply chain and reshaped global nuclear energy strategies, 
leading to widespread reactor closures, phaseouts, and delays in 
new-build projects throughout Europe and Asia (NEA and IAEA, 2014). 
This sudden reduction in demand created surpluses in uranium supply 
and inventories, which in turn depressed uranium spot prices, resulting 
in a downturn in geologic exploration for new primary uranium 
resources (NEA and IAEA, 2025).

Since 2020, the uranium market has been shaped by three major 
events: (1) the COVID-19 pandemic, (2) the emergence of uranium 
investment funds that offer shareholders (investors) indirect exposure to 
uranium price movements, and (3) the conflict in Ukraine (UxC, 2024). 
These shifts may have been further compounded in 2023 following 
a military coup d’état in Niger, one of the world’s leading uranium 
suppliers, which disrupted existing production operations and delayed 
new projects (NEA and IAEA, 2025). These events continue to reshape 
uranium supplies and procurement policies in the United States and 
worldwide (UxC, 2024).

Global Production and Resources

Estimates for total global production of primary (freshly mined and 
processed) uranium are 161.7 million pounds (lb) U3O8 for 2025, repre-
senting about 90 percent of worldwide requirements (GlobalData, 2024; 
WNA, 2025d,e) and approximately 153 million lb U3O8 for 2024 
(UxC, 2024), representing about 87 percent of worldwide requirements for 
commercial nuclear reactors (fig. 2 and 3).

For 2023, the most recent year for which comprehensive production 
information was available, an estimated 141.2 million lb U3O8 was 
produced globally, representing approximately 83 percent of worldwide 
requirements (fig. 3; NEA and IAEA, 2025). Uranium was produced 
by 17 countries, with Kazakhstan, at approximately 39 percent, nearly 
exceeding the combined output of Canada, Namibia, and Australia, the 
second through fourth largest producers. Adding Uzbekistan and Russia 
as the fifth and sixth largest producers, just 6 countries accounted for more 
than 90 percent of the world’s estimated uranium production in 2023, 
and 9 countries (adding China, Niger, and India) accounted for about 
99 percent (NEA and IAEA, 2025).

With respect to global uranium resources, production, and 
demand, the countries with the largest amount of unmined resources in 
the ground are not the same as those with the most production (mined) 
or those with the highest demand. In 2022 (NEA and IAEA, 2025), 
Australia had the largest estimated amount of reasonably assured 
and inferred unmined recoverable resources, Kazakhstan had the 
most production, and the United States had the highest demand. 
The three countries with the highest resources, production, and demand, 
and the associated amounts of U3O8, can vary from year to year based 
on uranium exploration and mining, market dynamics, and long-​term 
purchasing contracts (refer to Mihalasky, 2022).
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involves various types
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Conventionally mined
deposit types in
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and Uzbekistan account for
the majority of current
world uranium production.

Mineral processing of
uranium ore involves
crushing, grinding,
chemical leaching, and
precipitation to produce
yellowcake (U3O8 con-
centrate). For in-situ
recovery mining, an acidic
or alkaline solution is
circulated through the
mineralized rock to dissolve
uranium, which is then
recovered as U3O8
at the surface.  

Uranium-235 (U-235) is a
fissile isotope; it can sustain
a nuclear chain reaction.
This property makes U-235
a critical nuclear reactor
fuel. The concentration of 
U-235 in U3O8 is about 0.72%.
To further enrich U-235,
yellowcake is processed
into UF6. Impurities are
removed from U3O8 before
conversion to UF6. U3O8 is
then chemically reacted with
acids and fluorine gas to
transform U3O8 to uranium
tetrafluoride (UF4),
then to UF6.

U-235 in the form of UF6 is
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3–5% LEU for most
commercial nuclear
reactors. Advanced nuclear
reactor designs, such as
small modular reactors,
U-235 is enriched to
between 5–20% HALEU,
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Russia and China. 
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pellets
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• Fuel rod assembly into
fuel rod bundles
UF6 gas is converted to 
UO2  powder, which is
pressed into pellets then
sintered, which fuses the
powder particles together
to create durable,
high-integrity ceramic
pellets. The sintered pellets
are machined to precise
dimensions and loaded into
zirconium alloy fuel rods
(approximately 9–11 milli-
meters in diameter to
3.5–4 meters long)
and assembled into fuel
bundles for use in reactors.   
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• Dry cask storage
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Once spent, nuclear fuel
can be stored in pools
or dry casks, reprocessed
to recover uranium and
plutonium for new fuel,
or conditioned for final
disposal in geological
repositories. Spent fuel
can be reprocessed and
recycled to recover
uranium and plutonium
for mixed-oxide fuel, a
blend of UO2 and plutonium
oxide, and used in specially
adapted nuclear reactors to
generate energy.

• Electricity generation
• Medical isotope
production
• District heating
• Maritime propulsion
• Hydrogen generation
• Water desalination
• Pest control and food
irradiation
Uranium fuel rod bundles
are integrated into
reactors, where they
undergo fission to generate
heat, produce steam, and
drive turbines for
electricity. Uranium fuel is
also used in research
reactors for medical
isotopes and other
applications. Electricity is
the largest use of
nuclear reactors.
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Figure 1.  Diagram showing uranium and nuclear fuel supply chain stages. Based on International Atomic Energy Agency (IAEA; 2012, 2018), 
Tarakanov (2023), World Nuclear Association (WNA; 2025c), and World Nuclear News (2025). (%, percent)



Domestic Production and Resources

At the global scale, the United States is a minor producer of 
uranium. In 2024, 7 uranium operations in 3 states (4 in situ recovery 
[ISR] operations in Wyoming, 2 ISR operations in Texas, and 1 ore 
processing mill in Utah) produced 677,000 lb of U3O8, contributing 
less than 0.5 percent to global output for that year and representing 
about 1.4 percent of uranium required for commercial nuclear reactors 
in the United States (fig. 3; U.S. Energy Information Administration 
[EIA], 2025a; WNA, 2025d). This is a significant production 
increase from approximately 198,000 lb of U3O8 in 2020 (NEA and 
IAEA, 2025); 21,000 pounds in 2021; 194,000 lb in 2022; and 50,000 lb 
in 2023 (EIA, 2025a). In-ground uranium resources at the end of 2024 
were estimated to be 468.1 million lb of economically recoverable, 
reasonably assured U3O8 (EIA, 2025a). In 2024, in addition to the 
7 uranium-producing operations, there were 3 in standby mode waiting 
to produce in Texas and Wyoming; 4 that were permitted and licensed to 

operate in Texas, Wyoming, and South Dakota; 1 under construction 
in Texas; 2 in development in Wyoming; and 1 undergoing equipment 
restoration in Nebraska (EIA, 2025a). By 2030, U.S. uranium production 
is projected to increase to more than 4 million lb U3O8, to as much as 
approximately 6–7 times more annually than in 2024 (UxC, 2024).

From 2020 to 2023, domestic expenditure on uranium exploration 
and mine development had an upward trend, reflecting a recovery in 
industry activity. Total expenditure increased from $72.5 million in 2020 
to $160.0 million in 2023 (NEA and IAEA, 2025). This trend indicates 
a robust increase in investment, particularly in drilling and production, 
driven by rising uranium demand and market conditions (EIA, 2025a). 
Uranium exploration and mine development drilling in 2023 was 
the highest since 2013 for the number of holes and total footage 
drilled. In 2024, uranium exploration and mine development drilling 
significantly increased compared to 2023 with about a 50 percent 
increase in the number of holes drilled and a 20 percent increase in the 
footage drilled. In 2015 and 2017, the USGS carried out two modern 
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Figure 2.  Graph showing world annual uranium production and requirements, 1945–2025. Based on Nuclear Energy 
Agency and International Atomic Energy Agency (NEA and IAEA, 2025). Supplemented with data for 2024 and 2025 
from World Nuclear Association (WNA; 2023b, 2025d,e).
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Consumption, Import Reliance, and Supply Chain Risks

In 2023, 51.6 million lb of U3O8 equivalent (uranium in the 
form of U3O8, uranium hexafluoride [UF6], or enriched uranium) was 
purchased for domestic civilian nuclear power reactors, a 27 percent 
increase from 2022, marking the highest total since 2015 (fig. 5). 
Foreign suppliers led, accounting for approximately 95 percent of 
purchases, including Canada (25 percent), Kazakhstan and Australia 
(each 21 percent), Russia (12 percent), Uzbekistan (9 percent), Namibia 
(3 percent) and other countries (less than 5 percent). Domestically 
produced uranium accounted for only 5 percent of total domestic 
purchases (EIA, 2024), which is similar to 2022. For the next 10-year 
period (2025–35), it is anticipated that a total of 433 million lb U3O8 
equivalent will be required to fuel commercial nuclear power reactors.

The uranium supply chain faces multiple categories of risk, 
including geopolitical, regulatory, resource base, operational and 
technical, product dependency, currency exchange rates and financial, 
and transportation of radioactive materials (UxC, 2024).

1. Geopolitical risks stem from political instability and 
international tensions.

2. Regulatory risks include the tightening of environmental and 
safety requirements.

3. Resource-base risks relate to the strength and longevity of 
resources that underpin project security.

4. Operational and technical risks arising from mining methods and 
ore processing, delayed projects and production, and project restart
challenges affect uranium mining, conversion, and enrichment at 
critical stages in the nuclear fuel cycle.

5. Product dependency risk relates to uranium that is recovered 
mainly as a co- or byproduct and is therefore dependent on the 
mining of other primary products (such as gold in South Africa or
copper in Australia).

6. Currency exchange rate fluctuations can affect project profitability
and the value of a company’s uranium project.

7. Transportation risks emerge from extensive dependence on external
shipping networks (ocean, truck, and rail), which are vulnerable to
denial-of-shipment disruptions (IAEA, 2010).

There are also market risks that stem from uranium’s cyclical
pricing and opaque contracting, compounded by supply-demand 
imbalances, including price volatility and supply-demand gaps and 
trade barriers, like tariffs, which can reshape supply chains by introducing 
uncertainty (UxC, 2024; Todorova, 2025). Overall, these factors create a 
complex risk environment that can disrupt uranium supply reliability.

assessments for undiscovered uranium. A mean of 220 million lb of 
recoverable U₃O₈ was estimated in sandstone-hosted uranium deposits 
of the Texas Coastal Plain (Mihalasky and others, 2015), and a mean 
of 40 million lb of in-place U3O8 was estimated in calcrete uranium 

deposits of the Southern High Plains region (Texas, New Mexico, and 
Oklahoma; Hall and others, 2017). Other assessments are planned (fig. 4; 
U.S. Geological Survey, 2022).
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Figure 4.  Map showing uranium resource regions and recent assessments of the United States. Two modern quantitative 
mineral resource assessments for undiscovered uranium have been completed (Mihalasky and others, 2015; Hall and others, 2017; 
U.S. Geological Survey, 2022), and additional areas have been identified for potential quantitative assessments.



Domestic supply-chain risks reflect a heavy reliance on foreign 
suppliers for uranium and its enrichment (UxC, 2024). Although domestic 
and global uranium exploration and production began to rebound in 
late 2020 after a decade of low market prices and reduced demand 
(NEA and IAEA, 2025), other risks pose fuel supply-chain challenges 
at the milling, conversion, enrichment, fuel fabrication, and spent fuel 
reprocessing stages, with only one or a small number of private companies 
owning or operating facilities involved in one or more of the various 
supply stages (refer to fig. 1). Single-point-of-failure, whereby only 
one domestic producer is identified in each mineral commodity supply 
chain, is one of the factors used to identify critical mineral supply-chain 
risks in the methodology used for the 2025 U.S. List of Critical Minerals 
(Nassar and others, 2025).

With respect to milling mined ore, there is only one fully licensed 
and operating conventional mill in the United States to process hard rock 
and byproduct uranium ores, and it is one of only three in North America 
(UxC, 2024). There is only 1 domestic facility to convert U-235 to UF6 for 
enrichment, and only 3 facilities to convert UF6 to UO2 for fuel fabrica-
tion, which have been operational since 1972 and 2010 (IAEA, 2023b). 

The U.S. U-235 to UF6 conversion facility is 1 of 5 in operation 
worldwide, but more than 99 percent of the world’s uranium enrichment 
capacity is controlled by the other 4: China National Nuclear Corporation, 
Rosatom (Russia), Urenco (U.K.-Germany-Netherlands), and Orano 
(France; Todorova, 2025). There is also only one uranium enrichment 
facility producing LEU in operation in the United States (IAEA, 2023b), 
and it is controlled by a European-owned corporation (Sprott, 2025).

There are no commercial-scale enrichment facilities in operation 
in the United States for high-assay low-enriched uranium (HALEU), 
a type of nuclear fuel that will be used by advanced nuclear reactor 
designs that are being developed worldwide, such as SMRs. Production 
is currently (2025) limited to Russia and China, but a domestic producer 
is in development with the support of the U.S. Department of Energy 
(WNA, 2023a; DOE, 2025). There are only three fabrication facilities 
that produce fuel for use in commercial nuclear reactors (NRC, 2025) 
and no spent fuel reprocessing (recycling) facilities in the United States 
(WNA, 2024a), although there are plans to develop a pilot plant 
(World Nuclear News, 2024).

Summary

Uranium is a critical mineral fueling a domestic and global 
nuclear renaissance. As the primary fuel for nuclear fission, uranium is 
used for electric power generation (about 20 percent domestically and 
10 percent globally), desalination, hydrogen production, and emerging 
small modular reactors (SMRs) for remote sites, industrial applications, 
and data centers and artificial intelligence (AI) infrastructure. Uranium 
production is led by six countries—Kazakhstan, Canada, Namibia, 
Australia, Uzbekistan, and Russia—that, in 2023, accounted for roughly 
90 percent of global production. The United States, the world’s largest 
uranium consumer, produces less than 1 percent of its own commercial 
uranium requirements. The dependency on production from a small 
number of countries and mines creates a critical supply risk. In addition, 
global geopolitical instability, regulatory and financial uncertainties, 
small enrichment and fuel fabrication capacity, and logistical challenges 
in transporting radioactive materials add to these vulnerabilities for the 
United States. These factors underscore uranium as a strategic critical 
mineral for national security, energy independence, and technological 
leadership. The U.S. Government has responded with $2.7 billion 
dollars in investments and policy directives to rebuild domestic 
capacity. With recent rapid developments in AI, quantum computing, 
and advanced energy systems, uranium and nuclear power may be 
to the information revolution what oil and gas were to the industrial 
revolution—a foundation for the next wave of domestic innovation.
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Figure 5.  Graph showing historic domestic and foreign sources of uranium for the United States from 1949 to 2024 and value in 
U.S. dollars. Based on U.S. Energy Information Administration (EIA; 2025b). (U3O8, triuranium oxide, also referred to as “yellowcake”)
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