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Coal in the U.S. Southwest: From Legacy Power Generation

to Strategic Carbon-Based Materials, Minerals, and
Industrial Resilience

OVERVIEW

Coal has played a foundational role in shaping the energy systems, industrial base, and regional economies of the
Southwestern United States for more than a century and remains a strategically significant domestic resource,
providing power and fuel security. This article examines coal’s historical role in the Southwest, assesses its current
status, and evaluates pathways to stabilize and optimize existing assets while expanding coal’s contribution through
non-power applications, including critical minerals, construction materials, and advanced carbon products.

HISTORICAL CONTEXT: COAL’S ROLE IN THE SOUTHWEST

Coal development in the Southwestern United States emerged later than in the Appalachian and Midwestern coal
regions, shaped by geography, federal land ownership, and infrastructure constraints rather than early industrial
demand. Commercial coal mining in the Southwest began in the late 19th and early 20th centuries, primarily to
supply railroads, smelters, military installations, and local industries in Arizona, New Mexico, Utah, and Colorado
(U.S. Geological Survey). Early production was modest and localized, reflecting limited transportation access and
the region’s sparse population compared with eastern coal basins.

The industry expanded significantly after World War II, driven by rapid population growth in the Southwest, large-
scale federal infrastructure projects, and rising electricity demand. Major coal deposits were developed in the San
Juan Basin of northwestern New Mexico and southwestern Colorado, the Black Mesa and Kayenta regions of
northeastern Arizona, and coalfields in central and eastern Utah (U.S. Energy Information Administration; USGS).
Southwestern coal production relied heavily on surface mining, benefiting from thick, laterally extensive coal seams
and lower extraction costs.

From the 1960s through the 1990s, coal became a cornerstone of Southwestern power generation through the
construction of large regional coal-fired power plants designed to serve fast-growing urban centers and energy-
intensive water infrastructure. Facilities such as the Navajo Generating Station, Four Corners Power Plant, San Juan
Generating Station, and Intermountain Power Project anchored long-term coal demand and supported the
development of dedicated rail and conveyor systems linking mines to power plants (EIA). During this period, coal
production in the region increasingly intersected with tribal lands, particularly within the Navajo Nation, making coal
revenues and employment a significant component of local and regional economies.

Beginning in the late 2000s, Southwestern coal entered a period of contraction as natural gas prices declined and
environmental compliance costs increased. Power plant retirements and mine closures accelerated in the 2010s,
reducing coal’s role in electricity generation while leaving substantial reserves and industrial infrastructure in place
(EIA Annual Coal Report). This historical trajectory (late development, rapid mid-century expansion, and recent
contraction) has positioned coal in the Southwest as a mature resource base facing decisions regarding stabilization
and repurposing.
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CURRENT STATUS: COAL’S ROLE IN THE US AND THE SOUTHWEST

NATIONAL COAL PRODUCTION AND USE

In the United States, coal production and consumption have been in decline for more than a decade. In 2024, total
U.S. coal production was approximately 512.5 million short tons, while total domestic coal consumption was 410.9
million short tons (U.S. Energy Information Administration, Annual Coal Report 2024). The electric power sector
remained the dominant end-use market, accounting for roughly 87.6% of total coal consumption that year (Annua/
Coal Report 2024). Coal-fired power plants generated about 15% of total U.S. electricity in 2024. (U.S. Energy
Information Administration).
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power uses of coal, including critical minerals and carbon-based materials (U.S. Department of Energy, Office of
Fossil Energy and Carbon Management).

EPA announced on February 20, 2026, that it had finalized the repeal of specific 2024 amendments to the Mercury
and Air Toxics Standards (MATS) for coal and oil-fired power plants, with the final rule published in the Federal
Register on February 24 and effective April 27, 2026. The action reverts key compliance requirements to the 2012
MATS framework by removing the stricter 2024 filterable particulate matter standard for existing coal-fired EGUs,
the tighter mercury standard for lignite-fired EGUs, and the requirement for PM continuous emissions monitoring
systems. EPA framed the repeal as part of a broader effort to preserve baseload generation, support grid reliability,
and reduce regulatory costs for coal and oil-fired power plants. The rule represents a material 2025-2026 policy
development for the U.S. coal fleet and should be considered in forward-looking assessments of coal-plant operating
costs, compliance strategy, and potential retirement timing.

These policy signals have contributed to slower than expected coal retirements, increased attention to coal
stockpiles, and renewed interest in coal’s role during periods of extreme weather and peak demand (U.S. Energy
Information Administration, Electric Power Monthly; North American Electric Reliability Corporation). Collectively,
these developments underscore that coal’s future in the United States, particularly in regions such as the Southwest,
is being shaped by a broader set of strategic considerations: grid reliability, fuel security, and the diversification of
coal’s industrial applications.
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SOUTHWESTERN COAL TODAY

In the Southwestern United States, coal mining and coal-fired generation continue despite the retirement of several
high-profile facilities over the past decade. While historic facilities such as the Navajo Generating Station and the
San Juan Generating Station, and Cholla Power Plant have closed, a small number of coal-fired generators (most
notably the Four Corners Generating Station) remain in operation. In this context, coal continues to function as a
reliable generation resource, providing firm capacity and grid stability during periods of peak demand, extreme
heat, and renewable variability, conditions that are increasingly common in the Southwest’s power system.

Coal production also continues across the region primarly for domestic consumption and, in limited cases, export
markets. Tribal entities, most notably Navajo Transitional Energy Company, continue to manage significant coal
assets following recent power plant closures, sustaining employment and revenue streams in Native communities.
These operations underscore coal’s ongoing role not only as an energy input but as an economic anchor in parts of
the Southwest.
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PATHWAYS TO STABILIZE AND OPTIMIZE THE COAL INDUSTRY

To sustain coal’s economic relevance, industry stakeholders and policymakers are increasingly focused on strategies
that enhance the value of existing coal assets without relying exclusively on traditional power generation. This
approach has gained renewed momentum under the Trump administration, which has emphasized preserving
generation, extending the useful life of domestic energy infrastructure, and reducing regulatory barriers that
accelerate premature retirements. Current policy signals favor optimization, modernization, and diversification,
positioning coal assets to support grid reliability, industrial activity, and emerging non-power value chains.

3.1 Modernization of Existing Coal Infrastructure
Across the Southwest and nationally, coal plant operators are evaluating targeted modernization measures aligned
with both market realities and recent federal policy. These measures include:
« Digital optimization, advanced controls, and predictive maintenance technologies to improve heat
rates, reduce forced outages, and lower operating costs, thereby extending asset life without major costs.
« Selective co-firing and emissions-control upgrades, enabling plants to remain compliant under
current standards while preserving optionality for future carbon utilization or capture pathways.
Consistent with the current administration’s emphasis on domestic energy security and infrastructure resilience,
these efforts treat coal plants not as legacy liabilities but as strategic industrial platforms.
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3.2 Workforce Development

Stabilizing coal’s role in the Southwest also depends on workforce strategies that align with the administration’s
broader focus on domestic manufacturing, skilled labor retention, and regional economic growth. Coal miners and
power plant workers possess technical skills directly applicable to adjacent sectors, including advanced materials
manufacturing, critical minerals processing, industrial operations, and carbon-based product fabrication.

Training and transition programs that build on existing expertise in extraction, mechanical systems, process control,
and materials handling can facilitate movement into higher-value industrial roles without displacing communities or
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producing regions and legacy power plants have been

identified as promising candidates for critical mineral recovery. Research supported by the U.S. Department of
Energy has found that coal ash from the San Juan Basin in New Mexico, including material associated with the San
Juan Generating Station, contains REE concentrations suitable for pilot-scale recovery. Similar DOE-funded studies
have evaluated coal ash and mine materials linked to facilities in Arizona and Utah, demonstrating the technical
feasibility of extracting mixed rare earth concentrates at pilot scale from these existing waste streams. Because
coal ash is already stored at centralized sites, recovering critical minerals from these materials offers a lower-impact
alternative to developing new mines. These Southwestern examples show that coal byproducts can serve as
secondary domestic sources of critical minerals, supporting supply-chain security while creating new industrial
opportunities in regions historically dependent on coal (DOE; USGS).
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4.2 Construction and Infrastructure Materials

Coal combustion products, particularly fly ash, have been used for decades in construction and infrastructure
projects across the Southwestern United States. Fly ash functions as a supplementary cementitious material,
improving concrete strength, durability, and resistance to heat and cracking while reducing the need for Portland
cement, which is one of the most carbon-intensive construction inputs (U.S. Environmental Protection Agency;
National Academies of Sciences). In the Southwest, fly ash from coal-fired power plants in Arizona, New Mexico,
Utah, and Colorado has been routinely incorporated into highway construction, bridges, and large civil works
projects, particularly in arid and high-temperature environments where durability is critical. State departments of
transportation in the region have approved fly ash for use in concrete pavements and structural applications as it
improves long-term performance under extreme heat and wide temperature swings common in the Southwest
(Federal Highway Administration; EPA CCR reuse program).
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Coal ash has also been used regionally in road base materials, structural fill, bricks, and wallboard. These
applications are particularly relevant for fast-growing Southwestern metropolitan areas, where demand for roads,
housing, and water infrastructure remains high and local material sourcing reduces transportation costs and
environmental impacts (EPA Coal Combustion Residuals Beneficial Use Reports). Together, these established uses
demonstrate that coal byproducts in the Southwest already support cost-effective and resource-efficient
infrastructure, providing a practical example of how coal-related materials can continue to deliver value well beyond
electricity generation.

4.3 Advanced Carbon and Material Products

Coal and coal-derived carbon materials also offer pathways into advanced, higher-value products that extend well
beyond traditional energy uses. Coal and coal byproducts can serve as resources for solid carbon materials, including
activated carbon used in water and air filtration, carbon fibers and composites for advanced manufacturing, and
graphitic materials used in batteries and industrial applications (U.S. Department of Energy). In the Southwestern
United States, this potential aligns closely with existing industrial and research capacity. DOE-supported research
at national laboratories in the region (including Los Alamos National Laboratory and Sandia National Laboratories)
has explored carbon-based materials for energy storage, filtration, and structural applications. In parallel, coal-
derived activated carbon has been used in water treatment and industrial filtration systems in arid Southwestern
states, where demand for water purification and reuse is especially high (DOE; EPA water treatment programs). By
integrating coal source material into regional chemical, materials, and manufacturing supply chains, Southwestern
coal can support industrial resilience, domestic production of advanced materials, and new revenue streams, while
leveraging infrastructure and workforce skills already in place.

STRATEGIC GROWTH PATHWAYS: POLICY AND MARKET CONSIDERATIONS

Building on the industrial and non-power pathways outlined above, the expansion of coal and coal byproduct
utilization in the Southwestern United States will depend less on new capacity development and more on targeted
policy, investment coordination, and market integration. Growth opportunities are most likely to emerge through
actions that convert existing assets and technical capabilities into commercially viable industries:

¢ Recognition of coal’s reliability attributes within state and regional market structures can
support both existing generation and emerging non-power value chains. In both regulated and competitive
markets, policies that appropriately value fuel security, on-site fuel storage, and capacity accreditation
(including through resource adequacy frameworks, capacity markets, or reliability-based compensation
mechanisms) can help maintain economically viable coal assets. This, in turn, preserves critical infrastructure
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and supply chains that underpin the development of coal-to-products, carbon materials, and critical mineral
recovery industries.

¢ Federal and state-supported demonstration projects are essential to advancing technologies from
pilot stages to early commercial deployment. In the Southwest, expanding DOE-supported efforts for rare
earth and critical mineral recovery from coal ash (particularly at existing storage sites and retired plant
locations) can reduce technical and financial risk.

¢ Public-private partnerships can accelerate commercialization by linking coal-derived materials with
regional manufacturing and construction markets. The Southwest’s concentration of national laboratories,
universities, and industrial facilities provides a strong foundation for integrating research, processing, and
end-use applications.

¢ Clear and predictable regulatory frameworks are necessary to enable investment in coal combustion
product reuse. Streamlined permitting and consistent standards for construction materials, mineral recovery,
and carbon-based products can reduce uncertainty while maintaining environmental safeguards.

o Workforce alignment initiatives that connect coal-sector skills (such as industrial operations, materials
handling, and process control) to emerging industries including critical minerals processing and advanced
manufacturing can support economic continuity in coal-dependent communities.

Together, these measures may translate emerging non-power coal applications into commercially viable, market-
driven industries, strengthening regional resilience and supporting domestic supply-chain security without reliance
on large-scale new coal generation capacity.

CONCLUSION

Coal in the Southwestern United States occupies an increasingly complex, strategic position shaped by
reliability needs, industrial capabilities, and domestic supply-chain priorities. Coal’s value as a reliable energy
resource, a secure domestic fuel, and a versatile carbon and mineral source remains highly relevant in a
region facing extreme weather, infrastructure stress, and growing material demand. By focusing on
stabilization and optimization of existing assets, expanding non-power applications such as critical minerals,
construction materials, and advanced carbon products, and aligning policy, workforce, and investment
frameworks accordingly, the Southwest can preserve economic value while adapting to changing market
realities. In this context, coal’s future is less about restoring its past role and more about integrating it
thoughtfully into a diversified, resilient, and strategically grounded industrial system.
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THE UNITED STATES ENERGY ASSOCIATION (USEA) Founded in 1924, the United States Energy
Association (USEA) is a nonprofit, nonpartisan, and non-lobbying organization that serves as a neutral forum
for dialogue across the global energy sector. USEA’s mission rests on two pillars: first, convening stakeholders
to exchange insights on policy, regulation, science, technology and finance to advance reliable, affordable
energy for economic growth and prosperity; and second, partnering with the U.S. Government, members,
and international allies to expand access to U.S. energy resources and technology to strengthen energy
security worldwide.

With over 100 member organizations, USEA’s members include government agencies, utilities, architect and
engineering firms, nonprofits, think tanks, academic institutions, Fortune 500 companies, and leading
engineering consultancies that span the breadth of energy sources and technology. As an industry convener,
USEA provides a trusted, nonpartisan, and technology-neutral forum to inform policy discussions, highlight
innovation, and chart pathways for strengthening U.S. energy leadership. USEA also hosts flagship events,
webinars, briefings, and workshops to advance dialogue on emerging energy issues.

USEA’s team of international specialists partners with U.S. federal agencies, including the Department of
Energy (DOE), Department of State, and other government entities, to strengthen U.S. competitiveness and
open opportunities for U.S. businesses in global energy markets, including grid-enhancing technologies,
liquified natural gas (LNG) exports, small modular reactors, and cybersecurity.

Beata Bialy
Non-Resident Fellow
United States Energy Association

Beata Bialy is a Non-Resident Fellow with the United States Energy Association, where she produces research
and publications on energy policy, and the strategic role of domestic energy resources in supporting U.S.
economic competitiveness and energy security.
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SOURCE LIST

United States Government and National Institutions
U.S. Energy Information Administration (EIA)

Annual Coal Report 2024

U.S. Department of Energy
https://www.eia.gov/coal/annual/
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U.S. Energy Information Administration (EIA)
Electric Power Monthly

U.S. Department of Energy
https://www.eia.gov/electricity/monthly/

U.S. Energy Information Administration (EIA)

Coal Explained Production Consumption and Reserves
U.S. Department of Energy
https://www.eia.gov/energyexplained/coal/

U.S. Energy Information Administration (EIA)

Coal Data Browser and State Level Coal Production Statistics
U.S. Department of Energy
https://www.eia.gov/coal/data/browser/

U.S. Geological Survey (USGS)

Coal Geology and Coal Resources of the United States
U.S. Department of the Interior
https://www.usgs.gov/energy-and-minerals/coal

U.S. Geological Survey (USGS)

Mineral Commodity Summaries Rare Earth Elements 2025 Edition

U.S. Department of the Interior
https://www.usgs.gov/centers/national-minerals-information-center/mineral-commodity-summaries

U.S. Geological Survey (USGS)

Rare Earth Elements in Coal and Coal Fly Ash

U.S. Department of the Interior
https://www.usgs.gov/publications/rare-earth-elements-coal-and-coal-fly-ash

U.S. Department of Energy (DOE)

Report to Congress on Recovery of Rare Earth Elements and Critical Minerals from Coal and Coal By Products
Office of Fossil Energy and Carbon Management
https://www.energy.gov/fe/downloads/report-congress-recovery-rare-earth-elements-and-critical-minerals-coal
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U.S. Department of Energy (DOE)

Carbon Products and Materials Program

Office of Fossil Energy and Carbon Management
https://www.energy.gov/fecm/carbon-products-and-materials
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U.S. Department of Energy (DOE)

Coal Fleet Transition Optimization and Carbon Management Research Program
Office of Fossil Energy and Carbon Management
https://www.energy.gov/fecm

U.S. Department of the Interior

Federal Coal Leasing Program and Western United States Coal Resources
Office of Natural Resources Revenue

https://www.doi.gov/ocl/coal

Grid Reliability and Power System Institutions
North American Electric Reliability Corporation (NERC)
Seasonal Reliability Assessments
https://www.nerc.com/pa/RAPA/Pages/default.aspx

North American Electric Reliability Corporation (NERC)
Long Term Reliability Assessment
https://www.nerc.com/pa/RAPA/Pages/LTRA.aspx

Federal Energy Regulatory Commission (FERC)
Energy Infrastructure Reliability and Market Oversight Reports
https://www.ferc.gov/industries-data

Environmental Infrastructure and Materials Agencies
U.S. Environmental Protection Agency (EPA)

Coal Combustion Residuals Rule and Beneficial Use Program
Office of Land and Emergency Management
https://www.epa.gov/coal-combustion-residuals

U.S. Environmental Protection Agency (EPA)
Beneficial Use of Coal Combustion Products in Construction and Manufacturing
https://www.epa.gov/coalash/coal-ash-reuse

Federal Highway Administration (FHWA)

Use of Fly Ash and Coal Combustion Products in Highway Construction
U.S. Department of Transportation
https://www.fhwa.dot.gov/pavement/recycling/fach01.cfm
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Federal Highway Administration (FHWA)

Sustainable Pavements Materials and Infrastructure Programs
U.S. Department of Transportation
https://www.fhwa.dot.gov/environment/sustainability/
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National Academies of Sciences Engineering and Medicine
Coal Waste Impoundments Risks Responses and Alternatives
National Academies Press
https://www.nationalacademies.org

National Academies of Sciences Engineering and Medicine
Mineral Resources for the Twenty First Century

National Academies Press
https://nap.nationalacademies.org/

National Laboratories and Research Institutions

National Energy Technology Laboratory (NETL)

Critical Minerals Recovery from Coal and Coal By Products Research Program
U.S. Department of Energy

https://netl.doe.gov/research/critical-minerals

National Energy Technology Laboratory (NETL)

Coal Utilization Advanced Materials and Carbon Products Research
U.S. Department of Energy

https://netl.doe.gov/research/coal

Los Alamos National Laboratory

Materials Science Carbon Based Materials and Energy Applications Research
U.S. Department of Energy

https://www.lanl.gov/science-innovation/

Sandia National Laboratories

Advanced Materials Manufacturing and Energy Storage Research Programs
U.S. Department of Energy

https://www.sandia.gov/research/

Oak Ridge National Laboratory (ORNL)

Carbon Materials Advanced Manufacturing and Materials Science Research
U.S. Department of Energy
https://www.ornl.gov/research-area/materials-science

Market Industry and Independent Data Sources

Reuters

U.S. Coal Stockpiles Power Sector Fuel Security and Coal Plant Retirements Coverage
https://www.reuters.com/markets/commaodities/
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Global Energy Monitor
Global Coal Plant Tracker United States Dataset
https://globalenergymonitor.org/projects/global-coal-plant-tracker/
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International Energy Agency (IEA)
Coal 2024 Analysis and Forecast to 2027
https://www.iea.org/reports/coal-2024

International Energy Agency (IEA)
Power System Flexibility Analysis and Policy Frameworks
https://www.iea.org/reports/power-system-flexibility

Tribal Regional and Operator Sources

Navajo Transitional Energy Company (NTEC)

Coal Mining Operations Corporate Reports and Tribal Energy Activities
https://ntec.com/

Arizona Corporation Commission
Electric Resource Adequacy and Generation Planning Reports
https://www.azcc.gov/

New Mexico Public Regulation Commission
Electric Utility Integrated Resource Plans and Oversight
https://www.nmprc.gov/

IMAGE SOURCES
Image 1: U.S. Coal Demand and Stock Trends
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Source: The Coal Hub, “U.S. Coal 2025 Demand Up 7% as Stocks Draw Down Ahead of 2026 Retirements.”
https://thecoalhub.com/u-s-coal-2025-demand-up-7-as-stocks-draw-down-ahead-of-2026-retirements.html

Image 2: Planned Coal Capacity Retirements by Region

Source: CleanTechnica, “Most of the Planned Coal Capacity Retirements Are in the Midwest or Mid-Atlantic

Regions.”

https://cleantechnica.com/2025/07/15/most-of-the-planned-coal-capacity-retirements-are-in-the-midwest-or-mid-

atlantic-regions/

Image 3: Critical Minerals in the Western United States

Source: U.S. Geological Survey (USGS), “Critical Minerals of the Western United States.”

https://www.usgs.gov/media/images/critical-minerals-west
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