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Overview 

Arch believes that its long-term success will be enhanced by achieving excellence 

in mine safety and environmental stewardship; conducting business in the most 

ethical and transparent manner; investing in its people and the communities in 

which it operates; and demonstrating the highest principles of corporate 

governance. 

Arch is a demonstrated leader in mine safety, with an average lost-time incident rate during the past five 
years that is nearly 2.5 times better than the industry average. Arch subsidiaries have won 10 Sentinels of 
Safety awards τ ǘƘŜ ƴŀǘƛƻƴΩǎ ƘƛƎƘest honor for excellence in mine safety τ in the past 11 years. 

In the environmental arena, Arch subsidiaries achieved a perfect compliance record in 2021, with zero 
notices of violation from state mining regulators. In each of the previous four years τ from 2017 through 
2020 τ Arch received just one notice of violation, versus an average of 16 annually by 10 of its largest  
U.S. competitors. In the area of water management, Arch subsidiaries took more than 134,000 water  
quality measurements in 2021 and recorded zero exceedances for a 100 percent compliance record.  
That compares to just one minor and temporary exceedance in 2020, which equated to a compliance  
record of 99.999 percent. 

In May 2021, Arch joined ResponsibleSteelTMΣ ǘƘŜ ǎǘŜŜƭ ƛƴŘǳǎǘǊȅΩǎ ŦƛǊǎǘ global not-for-profit multi-stakeholder 
standard and certification initiative. Arch is the first and only U.S. metallurgical coal producer to join the 
organization to date. Arch views ResponsibleSteelTM as an important forum for collaboration with its steel-
making customers as they pursue a more sustainable value chain, and as they seek to lower τ and ultimately 
reduce to zero τ the carbon intensity of the steelmaking process. 

Enterprise Risk Management 

The evaluation and management of risk is ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ !ǊŎƘΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ƎƻǾŜǊƴŀƴŎŜ ŀƴŘ Ǌƛǎƪ 
management. Arch uses a long-standing Enterprise Risk Management (ERM) process to assess risks that may 
ŀŦŦŜŎǘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŀŎƘƛŜǾŜ ƛǘǎ ǎǘǊŀǘŜƎƛŎ ŀƴŘ ŦƛƴŀƴŎƛŀƭ ƎƻŀƭǎΦ ¢ƘŜ 9wa ǇǊƻŎŜǎǎΣ ǿƘƛch is overseen 
ōȅ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ōƻŀǊŘ ƻŦ ŘƛǊŜŎǘƻǊǎ ŀƴŘ ŀŘƳƛƴƛǎǘŜǊŜŘ ōȅ ǎŜƴƛƻǊ ƳŀƴŀƎŜƳŜƴǘΣ ŎǳƭǘƛǾŀǘŜǎ ŀ Ǌƛǎƪ-aware 
corporate culture at Arch. 

Our objective for environmental, social, and governance (ESG) performance is to work towards positive 
outcomes for our business and stakeholders. Our process for integrating risk management throughout the 
business includes identifying, evaluating and addressing ESG risks and opportunities on a regular basis. The 
risks and impacts associated with our business require effective collaboration among departments, business 
units and external stakeholders. 

.ŜŎŀǳǎŜ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ƛƴŜȄǘǊƛŎŀōƭȅ ƛƴǘŜǊǘǿƛƴŜŘΣ ƻǳǊ ŎƘƛŜŦ 
operating officer acts as our environmental lead with the assistance aƴŘ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŜƴǘƛǊŜ 
operational and environmental leadership teams. The chief operating officer reports directly to the chief 
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executive officer, who provides further oversight and direction in this critical area of performance, and both 
the chief operating officer and the chief executive officer report to the board of directors on critical areas of 
environmental performance and on key environmental metrics, at a minimum, as a part of every regularly 
scheduled board meeting. Our senior vice prŜǎƛŘŜƴǘ ƻŦ ǎǘǊŀǘŜƎȅ ƭŜŀŘǎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ōǊƻŀŘŜǊ 9{D ŜŦŦƻǊǘǎΣ 
reports directly to the CEO, and reports to the board of directors and the ESG and Nominating Committee of 
the board on a regular basis. 

Compliance Management System 

For more than a decade, Arch has been operating in conformance with a Compliance Management System 
(CMS) that was modeled after the ISO 14001 Environmental Management System standard and that met 
9t!Ωǎ ǊƛƎƻǊƻǳǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎƻƳǇƭƛŀƴŎŜ ŀǎǎǳǊŀƴŎŜ ǇǊƻƎǊŀƳ. Under our CMS, we require 
each subsidiary facility to maintain full compliance with all applicable environmental regulations and to 
monitor that performance in alignment with the άƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴέ ƳƻŘŜƭ ƻŦ Plan/Do/Check/Act. Each 
operation regularly reviews its applicable regulatory framework and its environmental operating risks, ranks 
those risks and mitigates accordingly. Each operation regularly performs self-evaluations of compliance 
performance, and those self-evaluations are supplemented by corporate environmental compliance and 
third-party audits, undertaken to minimize the risk of noncompliance and environmental harm. The CMS has 
built-in measures to drive continuous improvement, with emphasis on risk reduction and environmental 
performance improvement. 

Annual environmental improvement plans are developed by each facility and incentives for outstanding 
environmental compliance performance are awarded. Underpinning the overall environmental program, 
Arch utilizes an industry-leading environmental management information system (EMIS) to assist in managing 
and tracking environmental data; compliance obligations; audit findings and corrective actions; and regular 
internal reporting of environmental activities. Arch continues to build out the capabilities of its EMIS to 
improve the efficiency of compliance assurance and to reduce risks of environmental harm. 

All of our mining operations maintain Environmental Management Systems (EMS) that align to ISO 
14001:2015. We continue to evaluate the potential future certification of our environmental management 
systems to conform to the internationally recognized ISO 14001 standard. 

Third-Party Oversight 

Arch dedicates significant operational resources to all aspects of environmental compliance assurance and 
risk management in an effort to enable environmental regulations to be fully addressed and to enable 
environmental resources to be protected. Beyond daily attention to such details, Arch engages third-party 
experts to review the work of our operations in order to provide additional, external assurance that the 
practices and compliance measures we employ are accurate and reflective of industry standards and best 
practices.  

Examples of operational areas to which Arch applies regular third-party review and assurance include: 

¶ Design, construction, operation, maintenance and monitoring of refuse management areas, 
including both slurry impoundments and dry piles 

¶ Design, construction, operation, maintenance and monitoring of refuse slurry pipeline systems 

¶ Deployment and implementation of the Arch Resources Environmental Management System 
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Each year, Arch retains a third-party consultant to conduct an extensive and comprehensive review of its 
operating, safety and environmental practices. In each of the past two years, Arch retained Hawcroft 
Consulting International Group τ a leading global loss control engineering firm for the mining industry τ to 
ŎƻƴŘǳŎǘ ǘƘƛǎ ŀǳŘƛǘ ŀǘ ŜŀŎƘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ǎǳōǎƛŘƛŀǊȅ ƻǇŜǊŀǘƛƻƴǎΦ ²ƘƛƭŜ ǘƘŜ ǊŜǎǳƭǘǎ ǿŜǊŜ ƘƛƎƘƭȅ ǇƻǎƛǘƛǾŜΣ ǘƘŜ 
extensive individual mine reports τ which typically exceeded 100 pages τ identified multiple opportunities 
for improvement. Arch and its operating subsidiaries have put these recommendations to use in making 
enhancements to their critical operating, safety and environmental processes, in keeping with the 
ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ŘƛǎŎƛǇƭƛƴŜŘ ŎƻƳƳƛǘƳŜƴǘ ǘƻ Ŏƻƴǘƛƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘΦ 

In addition to third-party audits, each facility is continuously subject to regulatory inspections, with 
ǊŜƎǳƭŀǘƻǊǎ ǎǳŎƘ ŀǎ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ [ŀōƻǊΩǎ aƛƴŜ {ŀŦŜǘȅ ϧ IŜŀlth Administration (MSHA), which has 
inspectors at each of our mines on an almost daily basis. Lƴ нлнмΣ !ǊŎƘΩǎ ƻǇŜǊŀǘƛƻƴǎ ǿŜǊŜ ǎǳōƧŜŎǘ ǘƻ нΣмсп 
inspections shifts by MSHA. 

State regulators overseeing the federally delegated Surface Mining Control and Reclamation Act (SMCRA) 
programs are required by regulation to perform monthly inspections at a minimum, but many of our facilities 
have weekly or even more frequent inspections. Arch Resources maintains one of the best SMCRA 
compliance records in the industry, with zero violations in 2021 and only one violation across the entirety of 
the company in each of the previous four years. Lƴ нлнмΣ !ǊŎƘΩǎ ƻǇŜǊŀǘƛƻƴǎ ǿŜǊŜ ǎǳōƧŜŎǘ ǘƻ мΣнрф ƛƴǎǇŜŎǘƛƻƴǎ 
by federal and state inspectors. 

Other federal and state regulators randomly perform compliance and oversight inspections, including 
regulatory inspections required under the Clean Air Act (air permits), the Clean Water Act (NPDES permits) 
and the Resource Conservation & Recovery Act (waste management), as well as inspections required by the 
U.S. Nuclear Regulatory Commission (nuclear sources) and the U.S. Alcohol, Tobacco, Firearms and Explosives 
agency (explosives management). In addition, Arch operations routinely conduct inspections with state fire 
marshals and local and regional emergency response coordinators, and conduct mine disaster drills at select 
operations.  

Arch maintains its diligence on all matters of environmental and safety management by performing corporate 
compliance and best management audits across all subsidiary facilities. The corporate functional 
management team provides both the guidance on requirements for full compliance, and periodically makes 
site visits to review practices; documentation and recordkeeping; and external reporting. All of these external 
oversight efforts are welcomed and encouraged by our subsidiary facilities and management teams, who 
recognize that additional eyes and expertise engaged in reviewing our practices and compliance efforts act to 
further reduce risk and to maintain diligence in protecting the environment.  

Arch has been engaged in and achieving industry-leading performance around ESG principles for years. As 
early as 2017, one of our major customers, pursuant to its own ESG program initiatives, arranged to have a 
third-ǇŀǊǘȅ ŀǎǎǳǊŀƴŎŜ Ŏƻƴǎǳƭǘŀƴǘ όLƴǘŜǊǘŜƪύ Ǿƛǎƛǘ ƻƴŜ ƻŦ ƻǳǊ ǎǳōǎƛŘƛŀǊȅ ƻǇŜǊŀǘƛƻƴΩǎ ƳƛƴŜǎ τ Beckley τ to 
perform a workplace conditions assessment, as part of a sampling of its upstream vendors. Upon completion 
of its review, Intertek assigned a score of 100 percent to the Beckley mine, and reported to the Arch team 
that it had never previously issued a score of 100 percent to another operation. 

  



Arch Resources | 2022 Sustainability Report  Page 6  

 

ESG Highlights 
Serving the steel-intensive needs of a decarbonizing world, sustainably and responsibly. 

ENVIRONMENTAL 

 
 

!ǊŎƘΩǎ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǇǊƻŘǳŎǘǎ are 
essential to the production of new 
steel, which in turn is essential to 
the construction of a new, low-
carbon economy. 

 
Steel is pivotal to global decarbonization efforts, including sustainable urban 
design, infrastructure replacement and the construction of mass transit systems, 
wind turbines and electric vehicles. 

 

     
 

60%  
Since 2010, Arch subsidiaries have reduced their annual thermal coal 

production by nearly 60 percent, which has driven a 56 percent reduction in 
Scope 1 and Scope 2 CO2e emissions over that timeframe. 

 

 

 

 
Arch has undertaken a strategic,  

ESG-driven pivot towards global steel 
and metallurgical markets  

and away from domestic power  
and thermal markets over the  

past decade. 

     

 

As part of its strategic pivot, 
Arch is also transitioning 

towards underground mining, 
with its more limited 

environmental footprint and 
land usage, while 

systematically reducing 
surface mining activities. 

 Arch is the first and only U.S. metallurgical coal supplier to join 
ResponsibleSteelTM, a global steel industry certification initiative focused on 
building an increasingly sustainable steel value chain. 
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Arch has planted 2.7 million 
indigenous trees on reclaimed  

land in the past decade. 

Arch recently established an industry-first thermal mine reclamation fund 
to ensure that long-term funding is available for the reclamation and closure 
obligations at its Powder River Basin operations. 
 

 

 
 
 
 

Arch has actively reclaimed former mine sites in the eastern U.S.,  
which is evident in the greater than 50 percent reduction in long-term 

holding costs for these properties since 2017. 
 

26K  
 

!ǊŎƘΩǎ ǎǳōǎƛŘƛŀǊȅ ƻǇŜǊŀǘƛƻƴǎ ƘŀǾŜ 
restored more than 26,000 acres 

of mined lands since 2016. 

During 2021, Arch subsidiaries 
achieved a 100 percent 
compliance record for water 
quality management, with zero 
exceedances against more than 
134,000 parameters measured. 
 

 

In 2021, Arch subsidiaries achieved a perfect environmental compliance 
record, as measured by SMCRA violations. 

42% 
  

 
In 2021, Arch subsidiaries recycled 
nearly two billion gallons of water 
ς equivalent to 42 percent of total 

water usage ς thus avoiding 
drawing a commensurate amount 
of new gallons from water sources. 

 
 
 
Since 2010, Arch subsidiaries have 
claimed one of the top national 
awards for reclamation excellence 
and community engagement ς the 
National Reclamation and Good 
Neighbor awards ς seven times. 
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  SOCIAL 

10  
  

Arch subsidiary operations have 
won a total of 10 Sentinels  

of Safety awards ς ǘƘŜ ƴŀǘƛƻƴΩǎ 
highest honor for excellence  

in mine safety  
ς during the past 11 years. 

During the past five years, Arch has averaged 0.94 lost-time incidents per 
200,000 employee-hours worked, versus an industry average of 2.25. 
 

 

 
 

Arch employees engage in a proactive, behavior-based approach to safety, 
which has helped the organization consistently lead its large, integrated 

peers in safety performance. 

The leadership ŀǘ !ǊŎƘΩǎ ŦƭŀƎǎƘƛǇ 
metallurgical mines meet quarterly 
with Arch-established community 
advisory panels (CAPs) comprised 
of business leaders, educators, first 
responders, and elected officials. 

!ǊŎƘΩǎ ǎǳōǎƛŘƛŀǊȅ ƻǇŜǊŀǘƛƻƴǎ 
provide some of the highest wage 
jobs in their operating regions, 
with median annual earnings of 
more than $108,000 and a highly 
competitive benefits package. 
 

 

93%  
 

 !ǊŎƘΩǎ ǊŜǎǇƻƴǎƛōƭŜ ŀƴŘ ǊŜǎǇŜŎǘŦǳƭ ŎǳƭǘǳǊŜ Ƙŀǎ ƘŜƭǇŜŘ ƛǘ ŀǘǘǊŀŎǘ ŀƴ 
experienced, talented and high-performing workforce with an average 

voluntary retention rate of 93 percent over the past five years. 

!ǊŎƘΩǎ subsidiary operations have 
recorded approximately 
1.75 million safety observations 
since launching the behavior-based 
safety program in 2007. 

 
Every employee of Arch and its 
operating subsidiaries receives the 
Code of Business Conduct, and all 
salaried employees are expected 
to complete annual online training 
on its contents. 

 
 Arch requires suppliers to conduct business in the same ethical and 

responsible manner it requires of its own employees, and stipulates these 
requirements via its Supplier Code of Conduct. 

Arch C.A.R.E.S. further reinforces 
ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƻƴƎƻƛƴƎ efforts  
to ensure a safe and respectful 
work environment. 
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   GOVERNANCE 

  

 
Arch believes that strong 

corporate governance policies and 
practices are the foundation of a 
well-functioning board and are 
vital to preserving the trust of 

stakeholders. 

  
 

 
 

The Arch board meets in executive session τ with only independent 
directors in attendance τ on a regular basis, and conducts annual self-

evaluations at both the full board and committee levels. 

The board provides critical oversight ƻŦ ǘƘŜ ŎƻǊǇƻǊŀǘƛƻƴΩǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ 
and robust enterprise risk management (ERM) system τ including climate-
related risks and opportunities τ and is committed to setting the tone at the 
top on environmental, social and governance (ESG) matters. 
 

 

 
 

 

In 2021, the Arch board took steps 
to enhance its ESG governance 
framework ς including via the 
creation of a new ESG and 
Nominating Committee ς to gain 
efficiencies and re-emphasize the 
ōƻŀǊŘΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ Ŏƻƴǘƛƴǳƻǳǎ 
improvement in ESG. 

 
Arch utilizes an industry-leading 

environmental management 
information system (EMIS) to 
assist in managing and tracking 
environmental data; compliance 
obligations; audit findings and 
corrective actions; and regular 

internal reporting of 
environmental activities. 

 

 
Arch regularly conducts shareholder outreach on matters such as executive 

compensation, corporate governance and ESG responsibility, and takes 
action on key learnings related to this outreach. 

  
 

Arch strengthened and enhanced the diversity of its board in early 2022 
with the election of Molly P. Zhang following an extensive search aimed at 

identifying and recruiting highly qualified women and individuals from 
ethnically diverse groups. 
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ENVIRONMENTAL 
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E N V I R O N M E N T A L  

Our Approach to Climate 

Arch recognizes the importance of reducing greenhouse gas emissions on a 

systematic and sustained basis, and has taken significant steps in recent years to 

ǊŜŘǳŎŜ ƛǘǎ ŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘΦ ¢ƘŜ ŎƻƳǇŀƴȅΩǎ ǇƛǾƻǘ ǘƻǿŀǊŘǎ ǎǘŜŜl markets τ and 

towards higher quality but lower volume metallurgical products τ has driven 

significant reductions in its emissions profile as well. 

Arch believes that the accelerating global effort to combat climate change and to build a low-carbon 
economy is creating τ and will continue to create τ significant, value-enhancing opportunities for smart, 
well-positioned resource providers. In keeping with this longstanding view, Arch initiated a strategic pivot 
more than a decade ago with the objective of intensifying our focus on steel and metallurgical markets, 
which we believe will be significant beneficiaries of global de-carbonization efforts. We believe that a 
significant amount of new steel will be required in a de-carbonizing world, gƛǾŜƴ ǎǘŜŜƭΩǎ ƛƳǇƻǊǘŀƴŎŜ ƛƴ 
sustainable urban design, infrastructure replacement and the construction of essential de-carbonization tools 
such as mass transit systems, wind turbines and electric vehicles. We also believe that Arch is exceptionally 
well-positioned to capitalize on this expected growth in global steel demand, given our extensive reserves of 
high-quality metallurgical coal, which is an essential input in the production of new steel; our large, modern 
and efficient metallurgical mines; and our deep expertise in the mining, marketing and transportation of coal 
products. We project that we will generate approximately 80 percent of our cash flows from our 
metallurgical business during the next five years, and an ever-larger percentage over time. 

!ǊŎƘΩǎ ǎǘǊŀǘŜƎƛŎ ǇƛǾƻǘ ƛǎ ŀƭǎƻ ŀŎǘƛƴƎ ǘƻ ƳƛǘƛƎŀǘŜ ƻǳǊ ǇǊƛƴŎƛǇŀƭ ŎƭƛƳŀǘŜ-related risk τ ǘƘŜ ǿƻǊƭŘΩǎ ǎƘƛŦǘ ŀǿŀȅ 
from thermal coal as a primary source of power generation. As we have expanded our metallurgical portfolio, 
we have correspondingly reduced our thermal coal asset base via asset sales, mine closures and the 
continuous streamlining and rightsizing of our thermal portfolio. Over the past decade, we have reduced our 
thermal coal output by 60 percent τ from 163 million tons sold in 2010 to 66 million tons sold in 2021 τ and 
continue to drive forward with further reductions. Recently, Arch announced plans to explore strategic 
alternatives for our remaining thermal assets, while accelerating final reclamation activities at our thermal 
coal operations in the Powder River Basin of Wyoming. As part of this latter effort, we completed nearly 
60 percent of the final reclamation work at our Coal Creek mine during 2021. At the same time, we are 
continuing to focus on optimizing cash flows from our remaining thermal assets, and to use a portion of this 
cash to pre-fund our final closure obligations via what we believe to be an industry-first thermal mine 
reclamation fund. Based on current projections, Arch expects to pre-fund at least 80 percent of its total PRB 
asset retirement obligation (ARO) by year-end 2022, and 100 percent of the ARO at the Black Thunder mine. 
The systematic, market-driven wind-down of our thermal operations provides key stakeholders τ including 
employees, coal communities and economically sensitive power consumers τ the time they need to adjust 
to a changing landscape. 
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In May 2021, Arch joined ResponsibleSteelTMΣ ǘƘŜ ǎǘŜŜƭ ƛƴŘǳǎǘǊȅΩǎ ŦƛǊǎǘ Ǝƭƻōŀƭ ƴƻǘ-for-profit multi-stakeholder 
standard and certification initiative. Arch is the first and only U.S. metallurgical coal producer to join the 
organization to date.  

Near-Term Climate Strategy: Lƴ ƪŜŜǇƛƴƎ ǿƛǘƘ !ǊŎƘΩǎ ǎǘǊŀǘŜƎƛŎ ǇƛǾƻǘΣ ǿŜ ƘŀǾŜ ōǳƛƭǘ τ and continue to expand 
τ a world-class metallurgical coal franchise, fueled in large part with cash generated from our legacy thermal 
assets. During the past 22 quarters, we have generated nearly $900 million more in cash than we have 
invested in maintenance capital at our thermal mines, and have directed much of that excess cash to the 
buildout of our metallurgical portfolio. Since the fourth quarter of 2016, Arch has directed nearly 90 percent 
of our total capital spending to our metallurgical segment. We recently commissioned another world-class 
longwall mine, Leer South, on our high-quality Leer metallurgical reserves in northern West Virginia, at a total 
investment of approximately $400 million. In support of this buildout of our metallurgical franchise, we have 
focused intensively in recent years on building a robust customer base in the international arena, including 
Asia, where new steel production and demand is expected to be greatest. 

Given that high-quality metallurgical coal is more valuable than thermal coal, Arch expects to produce far less 
coal in our new configuration, but to generate significantly greater value for our stakeholders. In short, Arch 
is transitioning from a supplier of higher-volume, lower-value thermal products, to a supplier of higher-value, 
lower-ǾƻƭǳƳŜ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǇǊƻŘǳŎǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ !ǊŎƘΩǎ ŎƻǊŜ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ƳƛƴŜ ǇƻǊǘŦƻƭƛo consists exclusively 
of underground mines, which rely on electricity as their principal energy source, in contrast to our thermal 
ƻǇŜǊŀǘƛƻƴǎΣ ǿƘƛŎƘ ŀǊŜ ƭŀǊƎŜƭȅ ǎǳǊŦŀŎŜ ƳƛƴŜǎ ǘƘŀǘ ǊŜƭȅ ǇǊƛƴŎƛǇŀƭƭȅ ƻƴ ŘƛŜǎŜƭ ŦǳŜƭΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ !ǊŎƘΩǎ ŜƴŜǊƎȅ 
usage will become increasingly climate-compatible as the U.S. power system continues its shift to renewable 
and other low-ŎŀǊōƻƴ ǊŜǎƻǳǊŎŜǎΦ Lƴ ƪŜŜǇƛƴƎ ǿƛǘƘ ǘƘŜǎŜ ŘŜǾŜƭƻǇƳŜƴǘǎΣ !ǊŎƘΩǎ {ŎƻǇŜ м and Scope 2 emissions 
have declined by an estimated 56 percent or more over the course of the past eight years, and should decline 
further τ and at a rapid pace τ over the coming decade. 

Medium-Term Climate Strategy: Importantly, Arch is focusing on premium-quality products as we build out 
our metallurgical portfolio, with approximately 90 percent of our total metallurgical coal output consisting of 
high-quality High-Vol A and Low-Vol metallurgical coalsΦ ¢ƘŀǘΩǎ ǎƛƎƴƛŦƛŎŀƴǘ ŦƻǊ ƳǳƭǘƛǇƭŜ ǊŜŀǎƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 
fact that the use of premium-quality metallurgical coal supports a more efficient steel-making process, which 
τ in turn τ lowers the carbon dioxide-equivalent emissions from that process. Arch plans to maintain this 
focus on high-quality metallurgical coals, and expects the value of such coals to continue to grow as 
requirements for de-carbonization intensify. In short, we believe our premium metallurgical product slate 
represents a significant competitive advantage today, and that it will represent an even greater competitive 
advantage in the future, as steel-makers pursue incremental reductions in their CO2-equivalent emissions. 

Long-Term Climate Strategy: While incremental reductions in CO2-equivalent emissions will be critical in the 
intermediate term, we believe steel producers will need to de-carbonize the steel-making process entirely in 
time, in keeping with the requirements of a net zero economy. Given the significant amount of integrated 
steelmaking infrastructure already in place around the globe τ as well as the current lack of commercially 
available low-carbon steel-making solutions τ Arch expects metallurgical coal to play an essential role in new 
steel production for the next several decadŜǎ ƻǊ ƳƻǊŜΣ ǿƘƛŎƘ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ǎǘŜŜƭ ƛƴŘǳǎǘǊȅΩǎ ŎƻƴǎŜƴǎǳǎ 
view. At the same time, we are exploring ways in which we can support τ and participate in τ the 
development of increasingly low-carbon and ultimately zero carbon steels. Moreover, we believe that 
maintaining a sophisticated understanding of the pace and shape of steel technology advances will facilitate 
smart decision-making surrounding our future capital deployment, including reducing the likelihood of 
stranded investments. Importantly, we also believe such engagement will help to prepare Arch for the next 
strategic pivot when the time comes. 
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75%
Thermal

25%
Metallurgical

88%
Metallurgical

12%
Thermal

!ǊŎƘΩǎ ǘǊŀƴǎƛǘƛƻƴ ǘƻǿŀǊŘǎ ǎǘŜŜƭ ƳŀǊƪŜǘǎΣ ǿƘƛŎƘ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ Ǉƭŀȅ ŀ ǇƛǾƻǘŀƭ ǊƻƭŜ ƛƴ Ǝƭƻōŀƭ ŘŜ-carbonization 
efforts, is the driving force behind its long-term financial strategy. Over the course of the past decade, Arch 
has allocated the vast majority of its capital spending budget to its metallurgical portfolio. In the process, that 
portfolio has expanded to providing a projected 80 percent of the cƻƳǇŀƴȅΩǎ 9.L¢5! ƻƴ average, versus just 
25 percent in 2010. With our parallel efforts to identify strategic alternatives for our thermal assets or to 
execute an accelerated wind-down of those assets, we expect the metallurgical portfolio to approach 
100 percent of our EBITDA generation over time.  

 

 

Estimated 2010 EBITDA Breakout 

(by coal type) 

Arch Capital Spending 

(percent by segment, since Q4 2016) 

  

Lƴ нлмлΣ !ǊŎƘΩǎ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǎŜƎƳŜƴǘ ŦǳǊƴƛǎƘŜŘ 
approximately 25 percent of cash generation 

Arch will continue to direct the vast majority of its 
capital budget to its core metallurgical segment 
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80%
Metallurgical

20%
Thermal

Ғ100%
Metallurgical

Segment-Level EBITDA Breakout 

(by coal type, on an estimated basis  
for 2022-2026) 

Targeted Intermediate-Term  
EBITDA Breakout 

(by coal type) 

  

!ǊŎƘΩǎ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǎŜƎƳŜƴǘ is projected to provide 
approximately 80 percent of segment-level EBITDA 

in the five-year period from 2022-2026 

Arch is executing a rapid transition towards 
becoming a pure-play metallurgical coal producer 

 

Declining Greenhouse Gas Emissions 

56% 

 

Significant reductions across 
the operating portfolio of  
Arch and its subsidiaries  

since 2013 

  

Reduction in greenhouse 
gas emissions  

 

Reducing Energy Intensity 

In addition to the structural shift in our business strategy, our operating subsidiaries are sharply focused on 
reducing energy intensity. Every one of our subsidiary mining operations has an on-site rail-loading facility 
that allows for the movement of their products to their customer base in a highly energy-efficient manner. In 
ŀŘŘƛǘƛƻƴΣ !ǊŎƘΩǎ ²ȅƻƳƛƴƎ ǎǳōǎƛŘƛŀǊȅ ƳŀƪŜǎ ŜȄǘŜƴǎƛǾŜ ǳǎŜ ƻŦ ŎŀǇƛǘal-intensive conveyor systems to reduce 
ǘǊǳŎƪ Ƙŀǳƭ ŘƛǎǘŀƴŎŜǎΣ ǿƘƛŎƘ ƛƴ ǘǳǊƴ ǊŜŘǳŎŜǎ ōƻǘƘ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ŘƛŜǎŜƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ Lƴ ǘƻǘŀƭΣ !ǊŎƘΩǎ 
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Wyoming operations produce products that provide 200 times more energy than is consumed in the mining 
process. 

!ǊŎƘΩǎ ŎƻǊŜ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ōǳǎƛƴŜǎǎ ǎŜƎƳŜƴǘ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ƭŀǊƎŜ ǳƴŘŜǊƎǊƻǳƴŘ ƳƛƴŜǎ ǘƘŀǘ ǊŜƭȅ ǇǊƛƴŎƛǇŀƭƭȅ ƻƴ 
electricity as their energy source. In each instance, the primary production equipment at these subsidiary 
operations τ as well as the preparation and loading facilities τ are electric-powered.  

As part of their overall efficiency efforts, Arch subsidiaries employ a variety of electric demand management 
tools and equipment to reduce their need to draw electric power from the grid. These efforts include the use 
of variable frequency drives (VFDs) on large-capacity and electric motor-driven equipment; power correction 
capacitors; voltage regulators; and demand timing measures.  

The use of variable frequency drives (VFDs) on belt conveyors, pressure pumps and mine fans allows motor 
torque to be matched with output demand, resulting in reduced power draw during times of reduced need. 
Matching output to demand reduces the overall electrical usage required to operate the mine, and reduces 
ǘƘŜ ƳƛƴŜΩǎ ŘǊŀǿ of power from the national grid. 

Further, Arch subsidiaries rely on automatic-switching and power-factor-correction capacitors. These 
ŎŀǇŀŎƛǘƻǊǎ ƪŜŜǇ ǘƘŜ ƳƛƴŜǎΩ ǇƻǿŜǊ ŦŀŎǘƻǊ ōŜǘǿŜŜƴ фр ŀƴŘ фс ǇŜǊŎŜƴǘΣ ǾŜǊǎǳǎ ŀ ƳƻǊŜ ǘȅǇƛŎŀƭ уу ǇŜǊŎŜƴǘΦ !ǎ ŀƴ 
example of whaǘ ǘƘƛǎ ƳŜŀƴǎ ŦǊƻƳ ŀƴ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜ [ŜŜǊ ƳƛƴŜΩǎ ǇƻǿŜǊ ŘŜƳŀƴŘ ŦƻǊ ŀ ǘȅǇƛŎŀƭ 
month τ at a 95 percent power factor τ is 24,000 kVA. Without the capacitors, the kVA demand τ at an 
88 percent power factor τ would be 25,909 kVA. In other words, the use of this technology facilitates an 
8 percent reduction in power demand, and thus an 8 percent reduction in associated carbon emissions. 

 
 
 
 
 
 
 
 
 
 
 

Diesel Usage 

!ŦǘŜǊ ŜƭŜŎǘǊƛŎƛǘȅΣ !ǊŎƘΩǎ ƭŀǊƎŜǎǘ ŜƴŜǊƎȅ ǎƻǳǊŎŜ ƛǎ ŘƛŜǎŜƭ ŦǳŜƭΣ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ¢ƘǳƴŘŜǊ .ŀǎƛƴ ǘƘŜǊƳŀƭ 
subsidiary generally τ and the Black Thunder mine specifically τ the predominant user. Given this fact, Arch 
launched an initiative at Black Thunder five years ago targeting a reduction in diesel fuel use per ton of coal 
uncovered. Each year, Arch establishes a target for this efficiency and incents its Thunder Basin subsidiary 
operation to meet it. Operating practices and equipment efficiency factors are monitored and adjusted 
continually to drive improved operating performance. Through this effort, the Black Thunder mine has 
improved the efficiency of its fleet and systematically reduced its diesel use per ton of coal uncovered. 

 

In 2021, Arch directed well over 95 percent of its capital 
spending towards its metallurgical portfolio. 



Arch Resources | 2022 Sustainability Report  Page 16  

 

0.58
0.54 0.54 0.52 0.53

0.65

0.53 0.51 0.49 0.49 0.47

0.56

2016 2017 2018 2019 2020 2021

Target Actual

 

Fuel Use at Black Thunder Mine 

(gallons of diesel used per ton of coal uncovered as well as total consumption) 

 

Year 
 

Target 
 

Actual 
 

Gallons (mm) 

 

2016 
 

0.58 
 

0.53 
 

35.4 

 

2017 

 

0.54 

 

0.51 

 

35.0 

 

2018 

 

0.54 

 

0.49 

 

34.3 

 

2019 

 

0.52 

 

0.49 

 

36.6 

 

2020 

 

0.53 

 

0.47 

 

27.3 

 

2021 

 

0.65 

 

0.56 

 

26.7 

 

Fuel Use vs. Target at Black Thunder Mine 

(in gallons per ton uncovered) 

 

 

Total Energy Consumed by Arch Subsidiary Operations 

!ǊŎƘΩǎ ǎǳōǎƛŘƛŀǊȅ ƻǇŜǊŀǘƛƻƴǎ ǘǊŀŎƪ ǘƘŜ ǘƻǘŀƭ ŜƴŜǊƎȅ ǘƘŜȅ ŎƻƴǎǳƳŜ ƛƴ ƳƛƴƛƴƎ ŀƴŘ ǊŜŎƭŀƳŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ ¢ƘŜ 
table below represents the total energy from both renewable and non-renewable sources and the corporate-
wide trend in energy consumption. As discusseŘΣ ǘƘƛǎ ŘƻǿƴǿŀǊŘ ǘǊŜƴŘ ǊŜǇǊŜǎŜƴǘǎ !ǊŎƘΩǎ ǎǘǊŀǘŜƎƛŎ ǇƛǾƻǘ 
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11,484

9,133 9,392 9,571
8,449

7,034 7,050

2015 2016 2017 2018 2019 2020 2021

toward steel and metallurgical markets, as well as its transition away from thermal coal production, which 
tends to rely on more energy-intensive surface mining operations. 

 

9ƴŜǊƎȅ /ƻƴǎǳƳŜŘ ōȅ !ǊŎƘΩǎ {ǳōǎƛŘƛŀǊȅ hǇŜǊŀǘƛƻƴǎ 

(in millions of mega-joules) 

 

 

!ǊŎƘΩǎ ǎǳōǎƛŘƛŀǊȅ ƻǇŜǊŀǘƛƻƴǎ ǇǳǊŎƘŀǎŜ ŀƭƭ ƻŦ ǘƘŜƛǊ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ŦǊƻƳ ǘƘŜ ¦Φ{Φ ŜƭŜŎǘǊƛŎ ƎǊƛŘΦ hǳǊ ǊŜƎƛƻƴŀƭ 
electricity suppliers provide regularly updated data on the percentage of power they generate using 
renewable sources, and Arch relies on these published numbers to quantify our mix of renewable versus non-
renewable power purchases. Substantially all non-electrical energy sources used by our subsidiaries come in 
the form of fossil fuels consumed in the mining fleet. Arch derives none of its non-electrical energy from 
biofuels or other renewable liquid or solid sources. 

 

Total Energy Consumed by Source 

(renewable vs. non-renewable as a percentage, for Arch and its operating subsidiaries) 

Source 2015 2016 2017 2018 2019 2020 2021 

Renewable 1.5% 1.7% 1.9% 2.0% 2.8% 3.5% 3.8% 

Non-Renewable 98.5% 98.3% 98.1% 98.0% 97.2% 96.5% 96.2% 
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Total Energy Consumed by Source 

(renewable vs. non-renewable in millions of giga-joules, for Arch and its operating subsidiaries) 

Source 2015 2016 2017 2018 2019 2020 2021 

Renewable 179 157 176 188 233 244 269 

Non-Renewable 11,527 8,983 9,219 9,391 8,220 6,803 6,781 

Total Electricity Consumed by Source 

(renewable vs. non-renewable as a percentage, for Arch and its operating subsidiaries) 

Source 2015 2016 2017 2018 2019 2020 2021 

Renewable 6.0% 6.5% 6.8% 7.0% 9.5% 10.8% 12.3% 

Non-Renewable 94.0% 93.5% 93.2% 93.0% 90.5% 89.2% 87.7% 

Total Electricity Consumed by Source 

(renewable vs. non-renewable in thousands of megawatt-hours, for Arch and its operating subsidiaries) 

Source 2015 2016 2017 2018 2019 2020 2021 

Renewable 50 44 49 52 65 68 75 

Non-Renewable 783 633 676 691 616 562 533 

Percentage of Total Energy Consumed from Electrical Grid 

(for Arch and its operating subsidiaries) 

Source 2015 2016 2017 2018 2019 2020 2021 

Renewable 25.6% 26.6% 27.8% 27.9% 29.0% 32.2% 31.0% 

Non-Renewable 74.4% 73.4% 72.2% 72.1% 71.0% 67.8% 69.0% 

 

As part of its ongoing transition towards steel markets and away from power markets, Arch has embarked 
upon a plan to systematically reduce the footprint of its subsidiary thermal operations, which will drive a 
corresponding reduction in the consumption of non-renewable energy corporation-wide. As discussed, our 
subsidiary thermal operations are principally surface mines that rely on diesel fuel as their primary energy 
source, versus our subsidiary metallurgical mines, which are underground and rely principally on electricity 
ŦǊƻƳ ǘƘŜ ƴŀǘƛƻƴΩǎ ŜƭŜŎǘǊƛŎ ƎǊƛŘΦ !ǎ ŀ ǊŜǎǳƭǘ ǇǊƛƴŎƛǇŀƭƭȅ ƻŦ ǘƘŜ ǇƭŀƴƴŜŘΣ ǎȅǎǘŜƳŀǘƛŎ ǿƛƴŘ Řƻǿƴ ƻŦ ƻǳǊ ǎǳōǎƛŘƛŀǊȅ 
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thermal operations, we expect to reduce our consumption of non-renewable energy sources significantly 
over time. 

Emissions Reduction Efforts at the West Elk Mine 

As an underground mine, the West Elk mine in Colorado must ventilate the mining space to reduce methane 
concentrations to safe levels for miners. The mine employs a combination of forced air ventilation and 
boreholes drilled from the surface to extract the methane from the mine works as operations progress. West 
9ƭƪΩǎ ƛƴǘŜƴǎƛǾŜ ŀƴŘ ŦƻŎǳǎŜŘ ŜŦŦƻǊǘǎ ƘŀǾŜ ƭŜŘ ǘƻ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜŘǳŎǘƛƻƴ ƛƴ ƳŜǘƘŀƴŜ ŜƳƛǎǎƛƻƴǎ ƻǾŜǊ ǘƘŜ ŎƻǳǊǎŜ ƻŦ 
the past decade. 

In addition, West Elk has captured and concentrated some of the methane gas generated from within the 
mine for the past 10 years, utilizing it for heating the ventilation air during cold winter months. This heated 
air improves equipment efficiency as well as worker safety and comfort, and the combustion of the methane 
serves to reduce emissions significantly. 

West Elk has engaged an outside specialty contractor, in coordination with the state of Colorado, to fabricate 
and deploy a specialized flare designed to combust the methane emitted from the boreholes. This flare 
reduces mine methane emissions still further through the elimination of more than 90 percent of borehole 
emissions. In 2021, this flare in combination with a methane-fueled mine air heating system destroyed 
incremental methane emissions in excess of 9,000 tons of CO2 equivalent (CO2e). 

West Elk has also worked diligently over many years to reduce energy consumption through electrical 
demand and utility initiatives. These initiatives include: 

¶ The use of capacitor banks and high voltage regulators that enable the mine to normalize the rate of 
energy draw from the local utility, thus improving overall energy efficiency. 

¶ The deployment of a compressed air system and time-of-use practices, including controls that 
automatically shut off equipment and conveyors between system demands and during idle times. 

¶ The installation of a blowing fan that has reduced energy requirements by approximately 33 percent. 

These efforts result in a reduction in energy usage of more than 2.5 million kilowatt-hours annually. 

Low-Carbon Opportunities 

Arch recently commissioned a high-quality, highly efficient metallurgical mine in West Virginia, at an 
investment of approximately $400 million. As an underground longwall mine, it uses electricity as its primary 
energy source, and its high-quality products should τ in some circumstances τ help facilitate potential 
reductions in the emissions profile of its customer base. Perhaps most siƎƴƛŦƛŎŀƴǘƭȅΣ ƛǘ ǿƛƭƭ ŎƻƴǘǊƛōǳǘŜ ǘƻ !ǊŎƘΩǎ 
transition from a producer of high-volume, lower-quality products to a producer of low-volume, higher-
ǉǳŀƭƛǘȅ ǇǊƻŘǳŎǘǎΣ ǿƘƛŎƘ ǿƛƭƭ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƻƴƎƻƛƴƎ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƻǾŜǊŀƭƭ CO2e emissions. 

!ǊŎƘΩǎ ǘǊansition towards metallurgical mines is accompanied by a transition towards a greater reliance on 
ŜƭŜŎǘǊƛŎƛǘȅΣ ǿƘƛŎƘ ƛǎ ƛƴŎǊŜŀǎƛƴƎƭȅ ǊŜƭƛŀƴǘ ƻƴ ǊŜƴŜǿŀōƭŜ ǊŜǎƻǳǊŎŜǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ !ǊŎƘΩǎ ǎǳōǎƛŘƛŀǊȅ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ 
systematically increasing the percentage of renewable energy in their aggregate energy use mix. In 2021, 
!ǊŎƘΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻǾƛŘŜǊǎ ǎƻǳǊŎŜŘ 12.3 percent of their power generation from renewable resources. 
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Greenhouse Gas Emissions 

Arch has been tracking carbon emissions from its subsidiary operations for more than 10 years. The company 
tracks Scope 1 and 2 emissions τ including power purchases, materials usage, fuel utilization, and 
anthropogenic sources τ across its operational fleet to calculate the direct or, in the case of purchased 
power, indirect functional emissions generated in the mining and transferring of resources. While 
acquisitions and divestitures, as well as other factors, have caused significant swings in emissions levels on a 
year-to-ȅŜŀǊ ōŀǎƛǎΣ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎƻƳōƛƴŜŘ {ŎƻǇŜ м ŀƴŘ {Ŏƻpe 2 emissions have declined by 56 percent 
since 2013 and are expected to fall further as production levels at its subsidiary thermal operations continue 
to decline over time. Arch flexed up its thermal coal production in 2021, as compared to 2020, in response to 
heightened customer needs in the face of high natural gas prices and a rapidly recovering U.S. economy, and 
expects to do so again in 2022. However, the company remains sharply focused on the responsible and 
systematic wind-down of its thermal assets, in keeping with the ongoing, structural shift away from thermal 
coal as a fuel source by its power generation customers.  

 

 

 

Arch acknowledges that climate change τ and global preparations for a net zero future τ represents a 
significant risk to our business, and has undertaken a significant strategic transition to mitigate that risk. Arch 
is now targeting a significant reduction in CO2e emissions, and plans to publish long-term reduction targets in 
the near future. These reductions will be achieved through reduced energy consumption and other emissions 
at our operations, facilitated by our ongoing strategic pivot. 

Summary of Scope 3 Emissions 

As part of our commitment to transparency, we calculate and disclose the greenhouse gas emissions from 
the downstream transport, processing and use of our sold products. Scope 3 emissions occur from sources 
not owned or controlled by the company. Some examples of Scope 3 activities are extraction and production 
of purchased materials; transportation of purchased fuels; and use of sold products and services. 
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Scope 3 GHG emissions are not directly calculated as they are not owned or controlled by the reporting 
entity. In the present study, Scope 3 emissions are estimated using !ǊŎƘΩǎ ƻǇŜǊŀǘƛƻƴŀƭ Řŀǘŀ ŀǎ ƛƴǇǳǘǎΣ ǘƘŜ 
GHG Protocol Corporate Value Chain (Scope 3) Standard as the primary guidance for carbon accounting, and 
the established emission factors from U.S. Environmental Protection Agency (EPA), U.S. Department of 
Energy (DOE), and GHG Protocol Standard Tools. Results are presented in a range of values to demonstrate 
the variability in these emission estimates. 

The present analysis includes the Scope 3 emissions categories of Downstream Transportation and 
Distribution, Processing of Sold Products, and Use of Sold Products for thermal and metallurgical coal 
products produced by Arch. These reflect downstream Categories 9, 10, and 11 in the GHG Protocol. 

The current Scope 3 emissions analysis does not include upstream emissions (i.e., the manufacturing of raw 
ƳŀǘŜǊƛŀƭǎ ŀƴŘ ŎƘŜƳƛŎŀƭǎ ǇǳǊŎƘŀǎŜŘ ōȅ !ǊŎƘύ ƻǊ ŜƳƛǎǎƛƻƴǎ ǊŜƭŀǘŜŘ ǘƻ ŎƻǊǇƻǊŀǘŜ ǘǊŀǾŜƭ ŀƴŘ ŎƻƴǘǊŀŎǘƻǊǎΩ ǿƻǊƪΦ 
The total 2021 downstream Scope 3 emissions for Arch Resources are estimated to range from 127.7 to 
148.5 million metric tons. 

Specific Accounting Methods for Coal Transportation, Processing, and End Use 

GHG emissions for coal transportation are estimated using the distance-based method; input data from Arch 
operations (product transportation modes, routes, and product delivery volumes for each Arch facility); and 
the GREET 2019 model developed by Argonne National Laboratory. The distance for international shipping 
via colliers is estimated using public online shipping estimators. 

GHG emissions for the direct use-phase of coal combustion are estimated using the fuel-based method and 
ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǾƻƭǳƳŜǎ ŀƴŘ ƘŜŀǘ ŎƻƴǘŜƴǘǎ ƻŦ !ǊŎƘΩǎ Ŏƻŀƭ ǇǊƻŘǳŎǘǎΦ 9Ƴƛǎǎƛƻƴ ŦŀŎǘƻǊǎ ŀǊŜ ŀǇǇƭƛŜŘ ŦǊƻƳ 
established sources including U.S. EPA, U.S. DOE, and GHG Protocol Standard Tools. 

GHG emissions for coal processing include coke production for steelmaking from metallurgical coal. Emissions 
are calculated using the average-data method and are estimated based on the metallurgical coal product 
volume and emissions factors from the 2006 Intergovernmental Panel on Climate Change (IPCC) Guidelines 
for National Greenhouse Gas Inventories for the processing of metallurgical coal into coke for steelmaking. 
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Summary of Scope 3 Emissions Results 

Scope 3 Category Supply Chain Activities 
Emissions (MMT CO2e) 

High Low Average 

 

Downstream 
Transportation  
and Distribution 

 

Shipment of products  
by rail and ocean vessel. 

 

7.34 
 

7.34 

 

7.34 

 

Processing of  
Sold Products 

 

Conversion of metallurgical coal  
into coke for use in steelmaking. 

 

2.68 

 

2.68 

 

2.68 

 

Use of Sold  
Products 

 

Combustion of thermal coal for 
electricity production and 
metallurgical coal (as coke) for 
steelmaking. 

 

138.44 

 

117.63 

 

129.75 

Totals 148.45 127.65 139.76 
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E N V I R O N M E N T A L  

Our Approach to Water 

Arch is committed to protecting, maintaining, and enhancing water resources in 

all areas of its business. We go to great lengths to develop and deploy effective, 

proactive measures that limit the impact of our operations on water withdrawal, 

water quality, and aquatic habitats. 

Each operating location takes a precise, tailored approach to water quality management τ one based on a 
comprehensive evaluation of water needs, relevant habitats, and potential impacts. 

Over the years, Arch has continually intensified its focus on oversight and reporting accuracy through 
increased employee training, and the broad implementation of real-time alert systems. As part of this effort, 
the Arch team employs a suite of portable, digital tools that enhance efficiency, accuracy and data 
management associated with treatment systems, run-off controls and other water quality inspections. 

Through ongoing and systematic monitoring and ǊŜǾƛŜǿǎ ƻŦ ŜŀŎƘ ƻǇŜǊŀǘƛƻƴΩǎ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻŎŜǎǎŜǎΣ 
!ǊŎƘΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǊŜƎǳƭŀǊƭy identify opportunities to protect water resources. This process 
includes ongoing groundwater and surface water monitoring, proactively diverting flows around the active 
mining operations, and reducing the footprint of process areas to proactively minimize potential impacts. 

  

Arch and its subsidiaries create valuable water resources on current and former mine lands and actively manage 
those resources in a way that contributes greatly to a healthy ecosystem.  

 




































































































