
1 EIA should begin reporting what it has
termed “Estimated Recoverable Reserves” as
“Estimated Recoverable Resources.” 

2 Utilities should avoid long term investments
in coal—on price and supply issues alone—
independent of concerns about climate
change or other emission issues.

3 Utility Regulators should avoid approving
long term investments in coal—on price 
and supply issues alone—independent of 
concerns about climate change or other 
emission issues.

4 Elected officials should begin a careful 
examination of coal cost and supply issues in
their state.

5 Investors should take a hard look at the 
geology of US coal and at the finances of US
coal companies before making large invest-
ments in coal assets.

6 Economic leaders should advocate for a
rapid repowering of the United States—inde-
pendent of their views on climate change or
other environmental and health issues. 

7 Energy consultants should avoid making
projections for the 21st century based on
trends from the 20th century. Coal is 
non-renewable and the past will not describe
the future.

8 Academics should begin taking a hard look at
coal cost and supply issues and begin publish-
ing analyses that address the proper time
frame for getting the US repowered.

9 Utility customers should begin asking hard
questions about coal cost and supply issues as
they relate to their electricity bills and the
current electricity providers in their state. 

10 Everyone should discuss the need for repow-
ering the United States for the 21st century.
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Warning: Faulty Reporting of US Coal Reserves

RECOMMENDATIONS

Key “Take Home”

The belief that the US has a “200 year” supply of coal is based on the faulty reporting by the EIA of

US coal deposits as “reserves.” Most US coal is buried too deeply to be mined at a profit and should

not be categorized as reserves, but rather as “resources.” All decision makers should begin taking a

hard look at coal cost and supply issues considering both geology and finance and begin thinking

about scenarios that require moving the US beyond coal in significantly less than 20 years. Since coal

is non-renewable, analyses should be based on recent trends—not those of the 20th 

century, which are not likely to be repeated. 
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Acronyms

BLM Bureau of Land Management in the US Department of the Interior

BTU British Thermal Units—a measure of heat content.

EIA Energy Information Administration in the US Department of Energy

EFH Energy Future Holdings

EIS Environmental Impact Statement 

EPA Environmental Protection Agency (US) 

EPS Earnings Per Share

ERR Estimated Recoverable Reserves (as reported by the US EIA) 

Gt Gigatons (billion tons) 

IGCC Integrated Gasification and Combined Cycle (often referred to as “clean coal.”)

Mt Megatons (million tons) 

Metric Tons 1,000 kilograms or 2,205 pounds
(or Tonnes)

MMBTU Million BTU or British Thermal Units, a measure of heat content

NCRA National Coal Resource Assessment 

ROE Return on Equity

ROI Return on Investment

Tons English ton (2000 pounds) 

TXU Texas Utilities 

US United States

USGS United States Geological Survey in the US Department of the Interior



_________________
1 The National Coal Resource Assessment is compiled at http://pubs.usgs.gov/pp/1625f/ . The United States Geological Survey is in the 

Department of the Interior.

It is widely thought that the United States has a
“200 year” supply of cheap coal. The truth of
this statement, however, has not often been

carefully examined combining both financial and
geological information. 

After examining currently available geological and
financial data, there is good reason to believe we
are rapidly reaching the end of US coal deposits
that can be mined at a profit. If coal can’t be mined
at a profit, not much of it will be mined. It is 
unclear how long the US coal industry will produce
large quantities of coal and at what price, but the
current financial distress of US coal mining 
companies could lead to significant changes in US
coal production in less than a decade. 

EIA Estimates of “200 Years” of Coal
“Reserves” Has Been Like a Faulty
Fuel Gauge

The fundamental problem with respect to the 
reporting of US coal supplies is that the Energy 
Information Administration (“EIA”), in the US
Department of Energy (‘DOE”), has long pub-
lished a number for what it terms “Estimated 
Recoverable Reserves” for US coal supplies of over
200 billion tons. EIA’s published “Estimated 
Recoverable Reserves” equates to a supply of over
200 years at current rates of consumption, but this
number has never been analyzed for economic re-
coverability—the key determinant of what are prop-
erly classified as “reserves.” (See Part 1) A more 
accurate categorization for many US coal deposits
would be as technically recoverable “resources,” not
as economically recoverable “reserves.” 
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EXECUTIVE SUMMARY

Figure ES-1:  Classification of Coal Resources and Reserves

Redrawn from Chapter D of the USGS National Coal Resource Assessment1



By referring to US coal deposits as “reserves” when
they are more properly classified as “resources,”
the EIA has misled the United States into thinking
it has a “200 year” supply of easily accessible coal—
which it does not. In short, the EIA’s reporting of
over 200 billion tons of “Estimated Recoverable
Reserves” for US coal supplies has been like a
“faulty fuel gauge” for US coal estimates. 

USGS Studies Indicate That Only a
Small Percentage of US Coal is Likely
to Be Economically Recoverable

Rather than having a “200 year” supply of coal,
there is now abundant evidence that the US is 
rapidly approaching the end of economically 
recoverable coal. 

The United States Geological Survey has under-
taken a series of studies that indicate that only a
small percentage of coal resources are likely to be
economic to recover.  These USGS studies have
been part of the National Coal Resource Assess-
ment (“NCRA”) and have typically found that less
than 20% of US coal formations will be economi-
cally recoverable. (See Part 2) 

While the amount of economically recoverable coal
will ultimately depend on the outcome of many

complex variables of supply and demand, it is clear
that most US coal is buried too deeply to be reason-
ably accessible and only a small fraction of the “200
year” supply of coal will be mined at a profit. 

Of significant concern is that about 40% of the
country’s coal comes from a few large coal mines in
the Powder River Basin of Wyoming. The largest of
these mines produce more coal than all but the top
two coal producing states. Importantly, many of the
largest US coal mines appear to have significantly
less than 20 years of remaining coal and the coal in
proposed expansion areas is buried more deeply
than the coal that is being mined currently.  Given
the current financial strains affecting US coal com-
panies, it is unclear whether they will be able to sup-
port the increased capital and labor costs associated
with mining coal that is more difficult to access. 

US Coal Companies are Facing Rising
Production Costs and Declining Profit
Margins 

Studies by the USGS and others indicate that
much of the coal remaining in the US is buried too
deeply to be easily accessible. As US coal compa-
nies turn to harder-to-access coal deposits, the cost
to produce the coal increases. (See Part 3) As the
cost to produce US coal increases, coal company
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Figure ES-2: Impact of Rising Production Costs on Profit Margins 
for Eastern and Powder River Basin Coal Mines 

(Data from Year End and 10-K Annual Reports for the indicated coal companies.)



profit margins have thinned and for some produc-
ers, profit margins have become negative—particu-
larly from eastern mines. 

While production costs have risen and profit mar-
gins have thinned or become negative, mine pro-
ductivity has fallen steadily from 6.99 tons per em-
ployee per hour in 2000 to 5.19 tons per employee
per hour in 2012. 

Rising production costs, declining productivity and
thinning or negative profit margins have played a
significant role in the serious financial duress facing
many US coal companies with several top US coal
companies reporting large losses and negative re-
turns per share and return on investment. While it
is possible that rising prices for natural gas (the pri-
mary fossil fuel alternative to coal for producing
electricity) may help alleviate the financial distress
of US coal companies, the financial issues related
to the increasing cost of producing coal are likely
to plague the US coal industry from here on. 

Cost of Coal to US Utilities and Their
Customers is Rising 2 to 3 Times
Faster than Inflation

The cost of coal used by electric utilities has been
generally rising steadily—often rising in many
states at a rate of 6-10% per year or 2-3 times
faster than inflation over the last decade. (See Part
3) Since 2004, average US delivered coal costs have
increased at a rate above 7% per year. If coal costs
increase at a rate of more than 7% per year, they
will double in less than a decade—as they have
done in a number of states since 2004. 

Many utilities pass the cost of coal and natural gas
through to their customers and so the utilities do
not feel the strain of higher fuel costs directly.
Moreover, customers often have a hard time deci-
phering their utility bills and consequently, the 
implications of coal costs rising much faster than
inflation are not widely recognized or understood.
It does not appear, however, that coal can continue
to double in cost in a decade or less and retain its
reputation as a cost-effective source of electricity
for much longer.
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Figure ES-3: US Delivered Coal Costs 2004-2012

Data from EIA Electric Power Monthly http://www.eia.gov/electricity/monthly/  

(Year end data are usually in the February or March report for the previous year.) 



While the details of coal cost and supply vary by
region, the cost of coal has risen significantly in
states from all different regions of the United
States as shown in Table ES-1 below. In 2012, coal
costs were often dampened by competitive pressure
from natural gas which could often be purchased

for less than $3/MMBTU. As natural gas costs in-
crease in coming years, this damper on the cost of
coal will likely abate. Data and graphs for all states
that report coal costs are available in a report,
“Trends in US Coal Costs 2004-2012,” available
from Clean Energy Action. 
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Table ES-1:  2004 and 2012 Delivered Coal Costs—Selected States

Data for Electric Utilities from EIA Electric Power Monthly. Compound increase calculated from data shown.

http://www.eia.gov/electricity/monthly/

2004 Delivered Coal Costs 2012 Delivered Coal Costs 2004-2012 Compound
State $/MMBTU $/MMBTU % Increase/Year

Alabama $1.51 $3.00 8.96%
Colorado $0.97 $1.85 8.41%
Florida $1.89 $3.49 7.97%
Georgia $1.79 $3.47 8.63%
Illinois $1.16 $2.08 7.57%
Indiana $1.21 $2.60 10.03%
Iowa $0.90 $1.48 6.41%
Kentucky $1.39 $2.44 7.29%
Louisiana $1.37 $2.87 9.68%
Maryland $1.74 $3.62 9.59%
Michigan $1.37 $2.92 9.92%
Minnesota $1.06 $1.98 8.12%
Mississippi $1.73 $4.45 12.54%
Missouri $0.92 $1.86 9.2%
Montana $0.63 $1.52 11.64%
New Jersey $2.27 $4.05 7.50%
New Mexico $1.48 $2.18 4.96%
New York $1.58 $3.20 9.22%
Ohio $1.32 $2.41 7.81%
Pennsylvania $1.23 $2.46 9.05%
Virginia $1.90 $3.61 8.35%
West Virginia $1.41 $2.70 8.46%
Wisconsin $1.16 $2.37 9.34%
Wyoming $0.86 $1.44 6.65%
US Total $1.34 $2.43 7.72%



The United States is Likely Past Peak
Coal Production

While no one knows what the future will bring, the
United States appears to be past “peak coal” with

coal production falling off significantly since the
apparent peak in US production in 2008. In addi-
tion, all of the top 16 coal producing states appear
to be past peak—even the large coal-producing
western states of Wyoming and Montana. 
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Figure ES-4:  US Coal Production 2002-2012

Data from EIA Annual Coal Reports http://www.eia.gov/coal/data.cfm

Figure ES-5: Britain’s Coal Production 1820-2010

From http://www.its.caltech.edu/~rutledge/DavidRutledgeCoalGeology.pdf

Cautionary Tales: Non Renewable 
Resources Do Not Renew

Review of what happens in “mature” coal regions
around the world and in the United States can
serve as “cautionary tales” for the decline of coal
mining in states and regions that are currently

heavily dependent on coal mining for employment,
taxes and support of the local economy. (See Part
4) As coal mines play out, coal-dependent regions
need to either find an alternative source of eco-
nomic activity or fall into decline. Figure ES-5
shows what has happened to coal production in
Britain over the last two centuries. 



Utilities that fail to understand US coal supply
constraints can end up making large capital invest-
ments in coal plants that may not be economical to
operate and the capital investment can then be-
come stranded. (See Part 4) Utilities and investors
have already made investments of hundreds of 
millions of dollars or more in coal plants that have
either been lost or are likely to become stranded,
including:

� The legendary investor Warren Buffett, has
written off over $1.3 billion in investment in
the heavily coal-dependent Energy Future
Holdings of Texas.

� AES Eastern lost several hundred million 
dollars when two New York coal plants went
bankrupt and were sold to bond holders for
$240 million while their original cost was ap-
proximately  $550  million.  

� The decision by First Energy to idle the huge
Sammis coal plant in Ohio after investing over
$1.8 billion in pollution upgrades.

� The decision by Energy Capital Partners to
close the 1500 MW Brayton Point coal plant in
Massachusetts despite a recent investment of
over $1 billion on upgrades.

� The decision by Xcel Energy to invest approxi-
mately $1 billion in a new coal plant in Pueblo,
Colorado that was intended to operate until
2069 without first assessing long term coal sup-
plies and which could become a stranded asset
long before 2069. 

US Coal Companies are Experiencing
Serious Financial Distress and An 
Uncertain Future

Top US coal companies are in serious financial dis-
tress, with many coal companies reporting large
losses in the last several years. Many US coal com-
panies are carrying large amounts of debt that
greatly exceed their market value and are paying
interest rates in excess of 6%. (See Part 5) 

It is unknown what the future holds for the US
coal industry, but there could be significant disrup-
tions in the next 5 to 10 years as several top US
coal companies have lost over 80% of their stock
value and are facing debt payments in the next 3-7
years that already have interest costs of 6% and
above. For example, as of the end of 2012:

� #1 US coal company, Peabody Energy, has
$650 million of 7.375% debt due in 2016, $1.5
billion of 6% debt due in 2018, $650 million of
6.5% debt due in 2020 and $1.34 billion of
6.25% debt due in 2021.

� #2 US coal company, Arch Coal Inc., has $600
million of 8.75% debt due in 2016, $1 billion
of 7% debt due in 2019, $375 million of
9.875% debt due in 2019 and $500 million of
7.25% debt due in 2020. 

� #3 US coal company, Alpha Natural Resources,
has $500 million of 9.75% debt due in 2018,
$800 million of 6% debt due in 2019 and $700
million of 6.25% debt due in 2021. 
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Table ES-2: Market Capitalization and Debt for Top 3 US Coal Companies

Market Capitalization Debt Reported in 2012 
Company September 17, 2013 Year-End 10-K Report

Peabody Energy (“BTU”) $4.39 Billion $6.25 Billion
Arch Coal Inc (“ACI”) $1.01 Billion $5.08 Billion
Alpha Natural Resources (“ANR”) $1.4 Billion $3.29 Billion



Patriot Coal has already filed for bankruptcy and
other companies, including Arch Coal and Alpha
Natural Resources, have been put on bankruptcy
watch.  

Only time will tell whether the major US coal
companies will survive the financial challenges they
are facing in the next several years (See Part 6). To
ensure proper economic planning, decision-makers
from all sectors should begin examining the situa-
tion of US coal supplies carefully and consider 
scenarios that require the US to repower while 
retaining grid stability with coal supplies that could
become seriously constrained in the not too distant
future. 

Many reports have been written about the prob-
lems of coal and climate change and the need for

expensive pollution controls on US coal plants.
Other reports have been written about the impact
on coal of the availability of “cheap” natural gas
made available through horizontal wells and hy-
draulic fracturing. This report is not about the im-
pact on the US coal industry of the need for expen-
sive pollution controls or the impact of “cheap”
natural gas. 

Rather, this report is about the “front end” supply
problems facing coal and the fact that the US is
getting very near the end of the supply of economi-
cally recoverable coal. In short—this report is
about the front end cost and supply issues of coal
and the financial consequences of having mined a
non-renewable resource intensively for over 150
years. 

While no one can predict the future, decision mak-
ers at all levels and in all sectors of the economy
would be wise to review the available evidence and
then begin planning as though the United States
has had a faulty fuel gauge on its coal supplies. In-
stead of assuming that the US has a “200 year” sup-

ply of easily accessible coal, Americans should be-
gin to consider that we are likely reaching the end
of coal that can be mined at a reasonable cost and
that we could need to repower the US economy in
the near future—for no other reason than con-
straints on the availability of reasonably priced coal. 
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The point of this report is that the fundamental constraint on coal is not from natural gas

prices or government regulations, but from the geology of coal.  The fundamental fact is that

most of the coal in the US is buried too deeply to be accessed easily and we are rapidly 

approaching the end of accessible US coal deposits that can be mined profitably.  If coal can’t

be mined at a profit, not much of it will be mined.

Independent of arguments about climate change and clean coal, coal’s days are very likely

numbered due to questions of economic supply.  Even if coal were perfectly clean—or could

be made to be so—it would still be the wrong choice due to serious questions about long

term US coal supplies. 


