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EXECUTIVE SUMMARY

Coal in the United States is at a crisis point that the investment community is just beginning to perceive. In the
past year, a spate of industry reports from analysts have detailed the unprecedented risks facing electric utilities
that depend on coal-fired generation and the attendant risk to domestic demand for coal.™ In 2009, coal
accounted for 44.5% of this country’s electricity generation and 93% of domestic coal was consumed by U.S.
power plants. But the nation’s aging coal fleet, 60% of which is over 40 years old, needs to be modernized. In
the past five years, plans for 153 new coal plants have been cancelled and there is consensus among analysts
that a significant portion, possibly 20% or more, of U.S. coal-burning generation could be retired in the very
near future. Replacement resources are likely to come from natural gas, solar, wind, and energy efficiency;,

not new coal.

This historic shift in coal’s fortunes stems from a combination of factors, among them:

e Competition from low natural gas prices, which is exerting downward pressure on power prices;

e Capital expenditures for environmental compliance and uncertainty about the cost implications of
pending and anticipated environmental mandates;

e Persistently high construction costs;

e (Coal price volatility, rising costs for mining, and shifting markets all placing upward pressure on coal prices;
e |mproved profitability and policy preferences for solar, wind, and energy efficiency investments; and

¢ The slow pace of development of viable commercial scale carbon capture and storage for coal plants.

A fundamental change that is undermining coal has been the price reversal of coal relative to natural gas,
which is in abundant supply for the foreseeable future. With the development of technology to access the
large natural gas reserves in the U.S., the price of natural gas has declined substantially. The impact was felt in
2009 with a drop in coal use in the U.S. electric grid and a concomitant increase in the use of natural gas for
generation. As the economy rebounds, if natural gas prices remain competitive there will be a permanent loss
of coal's market share in many parts of the country. Recent reports, however, have cast doubt on whether
shale gas reserves are as large as the industry has claimed and on how long the wells using hydraulic
fracturing can be expected to produce.? Nevertheless, many experts expect gas prices to stay low for

several years.®

Energy expert Daniel Yergin writes that estimates of the U.S. natural gas resource base, including shale gas,
“are now as high as 2.500 trillion cubic feet,” which amounts to “more than a 100-year supply” of natural gas
for all uses, from home heating and cooking to petrochemical and electric power production.* According to
Deutsche Bank, a key driver of the coal-to-gas switch “is a $4-6/mmBtu natural gas price due to the major
increase in supply coming from unconventional shale gas.”®

The Brattle Group’s analysis projects average prices through 2020 under $6.50 per mmbtus and the U.S.
Energy Information Administration (EIA) foresees gas prices reaching $6.00 per mmBtu by 2025.7 At this price,
cleaner burning natural gas is competitive with coal. Given future predictions for relatively flat gas prices, low
power prices, and volatility in the price of coal, underutilized gas plants will be called upon to dispatch before
coal-fired plants on an increasing basis. Industry analysts M.J. Bradley & Associates and the Analysis Group
found that “existing gas units have significant untapped power production potential, which can be expanded
during off peak periods without constructing new generation.”®

In addition to the risk posed by natural gas, a shifting array of risks related to construction prices, regulatory
risks, and policy choices individually diminish coal’s usefulness as a fuel source for electric generation.

This white paper demonstrates that these factors combine to make current and future investments in
coal-dependent utilities and coal mining companies exceedingly risky.

Pension, institutional, and endowment fund sponsors, trustees, board members, and managers need to
consider the individual and cumulative impact of these risks and evaluate options to mitigate adverse impacts
on portfolio value. We believe that the analysis presented in this white paper requires all investors, but
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particularly responsible investors concerned Competitive Disadvantage of Existing

with environmental, social, and governance Coal-Fired Power Plants®

issues, to engage the management of utility 5040
companies to find alternatives to coal-based

power generation in order to protect 5035
shareholder value.
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the Midwest, concludes that “if this result is
expected to continue, the retirement of these plants would be an economically rational decision.” Throughout
2010, despite some pickup in the national economy, coal generation repeatedly lost out to other fuels in the
electricity marketplace in certain regions of the country. By year’s end, utilities reported that coal plants
nationwide had lost 10% of their asset value.©

At present, the clearest signal that the utility industry acknowledges these risks is the cancellation by public
utility commissions and utilities of 153 new coal plants. The plant cancellations amounted to $243 billion in
investment decisions being reversed, or disinvested, from coal in the past four years. In 2010, a growing list of
utility announcements carrying the message of existing coal plant closures and plans for new natural gas plants
and alternative energy projects continued the trend.

Investment and pension fund fiduciaries, whose duty requires diligent inquiry and prudence in evaluating
investment alternatives, must consider the financial implications of these coal exposure risks and factor them
into assessments of “risk adjusted returns” for both the electric utility and coal mining sectors. Although
markets may not yet fully reflect these risks, due in part to market failure in pricing environmental externality
costs, this is certain to change given that “the correlation between environmental performance and financial
performance is affected by the content and strength of environmental regulation.”'” As we document in this
white paper, the climate for increasing regulatory compliance in the electric power sector is upon us, whether
driven by initiatives of federal and state environmental agencies or by litigation. And this changing climate
comes at a time when industry margins are squeezed by competitive prices for natural gas while both capital
and operating costs are increasing.

This paper synthesizes the economic case that industry analysts have presented and examines the criteria that
investors should use in assessing their exposure to coal risk. Although the coal industry is offering a series of
arguments and programmatic actions to bolster its position, nevertheless, its bottom line competitiveness has
eroded. How institutional investors react to this change in the coming months and years will help determine the
shape of energy investments in the United States in the coming decades. It will also answer the question of
whether a rational, stable allocation of capital can be achieved against the backdrop of profound economic,
technological, political, and environmental change that is unfolding at global, national, and local levels.
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FORWARD

By Andrew Behar
CEO, As You Sow

The central thesis of this white paper is that the transition away from coal to cleaner alternatives
is inevitable given the multiple financial risks facing companies dependent on coal. These risks are highly
material, singly and combined, and utilities that begin this transition today will be better positioned for success
in the future.

The U.S. coal fleet is aging and inefficient. Large capital investments for pollution controls are needed. The next
generation of coal plants has been cancelled. The price of coal is rising and low natural gas prices are
undercutting profitability. These fundamental facts, presented here, evolved into shareholder resolutions filed by
As You Sow and Trillium Asset Management in the spring of 2011 asking coal-burning utilities to prepare a
report for investors on the financial risks of continued reliance on coal compared with investments in clean
energy and efficiency.

The support for these resolutions demonstrates that investors are becoming aware of the bottom-line risk and
want management to address it. Over 31% of FirstEnergy’s shareholders, owning $4.4 bilion worth of shares,
voted for the As You Sow resolution, an extraordinary level of support for a resolution on the proxy for the first
time.

As demonstrated in this white paper, the financial viability of the coal-based business model has been undercut
by market forces. Based on multiple analyst reports, commaodity projections, existing regulatory requirements,
and new pending rules, the financial pressures lead to only one possible solution: transition to cleaner energy
sources.

| want to thank The Wallace Global Fund, The Educational Foundation of America and The Carolyn Foundation
for their support and also thank the authors and contributors for their energy and detailed analysis of the data
and trends are presented in this paper.

As You Sow is a nonprofit organization, founded in 1992, dedicated to increasing corporate environmental
and social responsibility. Its Corporate Social Responsibility Program is one of the nation’s leading proponents
of shareholder engagements providing research and advocacy to catalyze positive change within publicly held
companies. http://www.asyousow.org
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INTRODUCTION

Throughout the 20th century, the coal mining and electric power generation industries have been close allies as
they worked together to provide the nation’s electricity. For the last five decades they have been stable
economic forces, growing at a slow but steady rate and, in most cases, delivering dividends to investors.

Yet due to changing economic, political, and environmental conditions the future of these industries requires
companies to adapt to a different set of drivers. Failure to shift business strategies in this changing landscape
exposes coal-dependent utilities and coal mining companies, as well as their investors, to increasing levels of
financial risk and diminished value.

For the purposes of conceptual clarity, the risks discussed in this paper are organized into three broad
categories.

1. The unprecedented level of regulatory uncertainty. Existing regulations are being more strictly
enforced as a result of litigation and the change of administration in Washington. New regulations in the
pipeline will impart significant, unpredictable individual and cumulative costs on coal-reliant utilities.

2. Commodity risk due to low natural gas and power prices and volatile and rising coal prices.
An abundant supply of natural gas in the U.S. and the rapid decline in its price have driven power prices
lower nationwide. This market condition is expected to persist for the foreseeable future. The changing
nature of domestic coal markets and the prospect of future increases in the price of coal make its
uncertainty as an inexpensive fuel for electricity production a new piece of the energy calculus in the
United States.

3. Increasing construction costs. Global price increases for construction materials due to new power
plant construction in China and India have established a new floor for coal price construction at a time
when domestic regulatory mandates, the age of the nation’s coal fleet, and low power prices are driving
decisions to replace the existing fleet of coal plants with other sources of power generation.

This paper discusses the market dynamics and investor actions that are at play globally, nationally, and
regionally as our energy infrastructure is remade. Throughout, we show how geological, technological, energy
planning, economic, and political factors all play into the assessment of investor risk and rewards from
companies that depend on coal.
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. REGULATORY RISKS

Background

Environmental and safety regulation of coal-fired electricity generation and mining activities increasingly requires
companies to internalize the cost of pollution and waste discharges to the environment, dangerous workplace

practices, and other externalities that were not previously borne by these companies. At each stage, from
production to combustion, coal creates pollution and conditions that endanger workers and the public at
large.™ Its costs, as seen in the final unit cost of mined coal or electricity produced with coal-fired generation,
continue to rise as these previously uncharged practices become costs of production.

Changes in policy and politics proceed, challenging technology and markets to create new business models
that are efficient, productive, and profitable. From an investment perspective, coal is in a period of development
where the science, geology, policy, palitics, technology, and markets are misaligned and profitability is suffering.
The ongoing dialogue regarding appropriate and protective standards makes quantifying regulatory risk a
moving target. Additional regulations in the pipeline will continue to increase the capital and operating costs for
both mining companies and coal-burning utilities.

Table 1: EPA Regulatory Timeline

Regulatory
Action

EIEDE:

Compliance w. CATR
CATR (replacement CATR public Final CATR (covers sources in 33 states);
for CAIR) comment Reduce NOx by 52% and SO
by 71% below 2005 levels
O Primary NAAQS Secondary NAAQS
C
. Next
. Final
Oza Rev;\fm(c)lzsone Non-Attainment NO ;Xges
Designations .
review
. PM.sNAAQS New PM2s NAAQS
Particulates revision PM2sSIP call designation
MACT for Final MACT Compliance w. MACT begins
HAPs mercury (Hg) for HAPs 3 years after final rule
y{Hg (Possible 1 year extension)
GHG Mandato BACT for GHGs required in NSR, PSD, Title V Permits
. y January 201 1: State authorities must require BACT in air permits for facilities (newly built or modified)
Tail oFr)i = Rgll - that are already subject to the CAA and with potential to emit 75,000 tons COze annually
GHGs (CO2) GHG Per?nittin’ July 2011: All new facilities emitting over 100,000 tons COze annually and modified facilities
Rule: State GHg that would increase their COz2e emissions by 75,000 tons annually must obtain construction permits
SIP call Operating permits required for all sources that emit 100,000 tons COze annually

Rule for considering biomass in GHG BACT due in July

Public comment

on two options Final Rule Compliance w. CCR Rule (dry ash conversion,
Coal Ash (CCR) proposed for for CCR closure of impoundments, groundwater monitoring, etc)
regulating CCR
. EPA commits to set
Cooling Water CWA 8316(b) Proposed Final CWIS
!Sntake technology é?v?ga\r/(lfrz?\; standards (July)
tructures standards

Wastewater

EPA commits to set
effluent guidelines
(per litigation)

Proposed Rule
due (July)

Final Rule due
(January)
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Electric utilities that rely on coal-fired generation are confronting a series of mandates from the U.S.
Environmental Protection Agency (EPA), many of them issued pursuant to court order or in settlement of
litigation, that will force a decision whether to invest enormous sums to bring aging coal plants into compliance,
replace them with less polluting generating units, or retire them altogether and invest in energy efficiency and
renewable energy.

In addition to the recently adopted Greenhouse Gas Permitting Program, other pending EPA actions impacting
coal plants include regulation of mercury and other hazardous air pollutants, coal combustion waste,
wastewater discharges, and cooling water intake structures. Analysts at Citigroup expect the Obama
administration to use the EPA to “regulate noncarbon pollutants in a tougher fashion.”'s The climate for
increasing regulatory compliance is upon us, as evidenced by the EPA's November 2010 Consent Decree,
which will set limits on toxins and heavy metals that coal combustion facilities can release into waterways.

Regulations Affecting Coal-Fired Power Plants

Air:

Coal combustion for electricity is a major contributor to acid rain, smog, climate change, and other pollution.
Coal accounts for two-thirds of the sulfur dioxide (SOz2), one-third of the nitrous oxides (NOx), 34.6% of the
carbon dioxide (CO2), and 50% of the mercury emitted in the U.S and much of the fine particulates (soot) in our
air. The Clean Air Act (CAA) protects and improves the nation’s air quality by empowering the EPA to set limits
on six “criteria pollutants,” including NOx, SO2, ozone, and particulates, and on hazardous air pollutants (HAPs)

such as mercury, a powerful neurotoxin. In 2007, the EPA’s authority under the CAA to regulate CO2 and other
greenhouse gases was affirmed by the U.S. Supreme Court.

When the CAA was adopted in 1970, the nation’s older power plants and other stationary pollution sources
were exempted on the assumption that these facilities would be retired in a few years. When the CAA was
amended in 1977, plants that underwent modifications or upgrades extending their useful life were subject to
“New Source Review” (NSR), requiring that plant operators report the modifications to the EPA and obtain
construction permits conforming to standards for new facilities.

Although for many years the EPA and the industry ignored NSR, during the Clinton Administration a series of
lawsuits were brought for NSR violations. However, the Bush Administration showed little interest in pursuing
NSR violations by coal plant operators. One NSR case that did proceed during the Bush years was brought
against the W.H. Sammis station owned by Ohio Edison (a subsidiary of FirstEnergy) that had undergone
construction projects costing $136 million, leading the court to conclude that these projects went beyond
“routine maintenance” and violated NSR. FirstEnergy ultimately agreed to spend over $1 billion to reduce
pollution from the Sammis plant.’®> More importantly, the court’s analysis implied that every old power plant in
the U.S. operating without the necessary pollution controls might be in violation of NSR.

In January 2010 the EPA found, in assessing NSR for its national enforcement priorities, that “investigations
and enforcement actions under this national priority confirm that there is widespread noncompliance within the
coal-fired electric utilities” and other sectors.'® Consequently, NSR compliance is now part of the EPA’'s National
Enforcement Initiative for Fiscal Years 2011-13.77 Rather than fight NSR actions, one EPA official recently
predicted that more facilities will pursue “settlements that involve shutdown of units” and other solutions.®

Two other Bush era air policies that sought to relax CAA regulation of acid rain pollutants and mercury have
also been reversed as a result of litigation. The Clean Air Transport Rule (CATR), which is designed to reduce
interstate emissions of NOx by 52% and SOz by 71% below 2005 levels, has replaced a Bush era rule that
was invalidated by the courts. As a result of the court decision, intrastate and only limited interstate trading of
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emissions allowances based on state pollution budgets is likely to be permitted when the EPA issues the final
CATR at the end of June. Coal-burning utilities in the Midwest and Southeast that are subject to the new
CATR are, therefore, likely to be forced to decide whether to invest in expensive environmental controls,
reduce operations, or retire the plants that cannot meet the new standards.

Coal generating units nationwide will be affected by the proposed rules on mercury emissions (also driven by
judicial rulings barring market-based emissions trading for this hazardous pollutant). The EPA, pursuant to a
settlement decree, issued regulations for mercury and other HAPs in
March 2011; the final rule is due in Novermber 2011. Utilities will be
Bernstein Research  required to comply within three years. Given the court decisions against
. mercury emissions trading, utilities will face the choice of investing in a
estimates that the cost

suite of environmental controls or moving away from coal.
f compliance with
orco p ance wit While some flexibility is allowed in controlling criteria pollutants, which
new environmental require use of “reasonably available control technology” (RACT) or
regu| ations for  “bestavailable control technology” (BACT), under the CAA, the EPA

must determine the “maximum achievable control technology” (MACT)
mercury alone could o hazardous air pollutants (HAP) and all sources of HAPs must install

cause the retirement the MACT.™

of 61 GW or over 20%  According to Bernstein Research, the MACT for mercury reductions at
coal-fired power plants may consist of an expensive combination of SO2
of U.’S' coalfi r:ed scrubbers, a selective catalytic reduction system for NOx control, and a
generatlon Ca paC|ty. fabric filter for particulate matter.2® Bernstein Research estimates that the
cost of compliance with new environmental regulations for mercury alone
could cause the retirement of 61 GW or over 20% of U.S. coal-fired
generation capacity.2! Other estimates place the figure at 75 GW of coal-fired capacity that may be retired by
2030.22

Costs for these regulations are increasing and cumulative. The EPA's 2006 amendments to the National
Ambient Air Quality monitoring network required placement of new monitoring stations closer to the emissions
source to measure local maximum concentrations of the six Clean Air Act criteria pollutants. It is expected that,
after three years of data collection, few areas will be in

compliance with even the more permissive limits for SOz,

perhaps triggering further reduction mandates. New rulings The Electric Power Research
on primary levels of NOx and SOz are expected to require

compliance by 2017.28 Compliance deadlines for Institute (an mdUStry Sponsored
secondary levels have not yet been established, further org anization) estimates that
augmenting financial risk due to environmental regulations. . .

The Electric Power Research Institute (an industry installation of one SOz scrubber

sponsored organization) estimates that installation of one ona500 MW p|ant in the
SO2 scrubber on a 500 MW plant in the Midwest would Mid Id b
cost about $420/kW, or $210 million.24 While compliance Idwest would cost about

with the SO2 standard is costly, utilities may also have to $420/kW, or $210 million.
install controls to meet new NOx, ozone, and fine

particulate standards as well.

Unlike NOx and mercury which have localized impacts, the impact of CO2 and other greenhouse gases
(GHGs) is global and, therefore, a cap-and-trade system may be permissible. However, the regulatory
framework set forth in the EPA's new permitting rules for GHG emissions, which took effect in January 2011,
has not moved in that direction.?®
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Since the EPA's authority to regulate GHGs was affirmed by the Supreme Court in 2007, the Agency has
issued a series of rules to establish a GHG regulatory program, starting in 2009 with mandatory GHG reporting
for facilities that emit 25,000 metric tons or more per year of COz2-€ (or carbon dioxide equivalent).26 Although
CO2 emissions from coal-fired power plants dropped slightly to 34.6% of total U.S. emission in 2009 (due to
the economic recession and displacements of coal by natural gas), most coal plants are major emitters and are
required to report.2” In April 2010, the EPA issued the Tailoring Rule, narrowing the GHG permitting program to
the largest sources, those responsible for 70% of GHG pollution from stationary sources, including electric
generating units.

The Final Rules, issued in late December 2010, require new or modified power plants (and other large
stationary sources) that are already subject to the CAA to obtain permits from state regulators “that address
GHG emissions.” It is left to the state permitting authorities to determine the BACT for GHGs, although EPA
has issued guidance on the process for determining the BACT. The Guidance notes that carbon capture and
storage (CCS) is unlikely to be an available control technology:

The EPA recognizes that at present CCS is an expensive technology, largely because of the costs
associated with CO2 capture and compression, and these costs will generally make the price of electricity
from power plants with CCS uncompetitive compared to electricity from plants with other GHG controls.28

While it remains to be seen whether Congress will allow the EPA's GHG regulatory program to go forward, it is
clear that the industry does not benefit from continued regulatory uncertainty. According to one Department of
Energy official, “[w]idespread cost-effective deployment of CCS will occur only when driven by a policy
designed to reduce GHG emissions.”? The cost of CCS can only be justified if there is a high enough price on
CO2 to warrant the massive investment to bring this technology to commercial scale and the increased cost of
operating plants with CCS. Even then the question remains whether coal

plants with CCS will be competitive with natural gas with CCS, wind, or

other alternatives. The U.S. Government Accountability Office (GAO) has The U.S. Government
found that commercial deployment of carbon capture and storage .

technology for coal is 10 to 15 years away and “would increase electricity Accounta bl|lty Office

costs by about 30 to 80 percent.”s° (GAO) has found

Standard & Poor’s stated in 2008 that it believes GHG compliance costs that commercial
will be “the proverbial straw that leads to harsh regulatory responses such
as a disallowance or deferral because of cost pressures tied to commodity deployment of carbon
prices, more capital spending for basic reliability needs on the transmission capture and storage

or distribution system, and added construction costs for new generation to

meset rising demand [...] Clearly, the pursuit of a cooler planet will leave teChnOk)gy for coal

utilities sweating over the risk to their credit quality.”! is10to 15 years away
Water: and “would increase
The Clean Water Act (CWA) prohibits the discharge of pollutants from electrlaty costs

a point source into navigable waters. Like key provisions of the CAA by about 30to

that languished in regulatory oblivion, CWA provisions applicable to
coal-fired generators that were ignored for decades are now the focus
of regulatory action.

80 percent.”

Section 301(d) of the CWA requires the EPA to review the limitations for effluents from coal-fired power plants
every five years, however, EPA had not set national standards to limit toxic metal discharges from the power
plants since 1982.%2 Following a lawsuit by environmental organizations, the EPA entered into a settlement in
November 2010 requiring it to issue new rules on coal plant wastewater by July 2012 with final rules by
January 2014.3% The EPA has identified 41 heavy metals in scrubber wastewater that will likely be subject to
new regulation.
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The CWA also directs the EPA to assure that cooling water intake structures (CWIS) reflect the best technology
available for minimizing adverse environmental impacts. The Agency issued its CWIS rules for new steam
electric generators in 2004. However, the rules for existing generators were suspended following a decision by
the 2nd Circuit Court of Appeals in 2007. The EPA is in the process of developing new rules for both new and
existing generators. Thermo-electric generators (whether powered by coal, gas, or nuclear fuel) use vast
quantities of water for cooling and have major impacts on water resources. Cooling water intake destroys adult
fish, fish larvae, and other aquatic creatures. When the water is released, it is considerably warmer than the
temperature in the receiving water body, which may also harm aquatic life. New York and California have taken
the lead in promulgating rules requiring installation of cooling towers that can cost over $1 billion but “would cut
the water intake by about 97 percent and eliminate the threat to the marine organisms.”3*

Concerns about cooling water are likely to become more acute as climate change causes both higher surface
water temperatures, which would reduce the efficacy of the cooling water system, and water scarcity. During
the drought in the southeastern U.S. in 2007, Southern Company and other regional electric utilities were
forced to reduce operation at some of their plants due to water allocation that favored residential and
agricultural use. In fact, water is now seen as a limiting factor on electric power generation.=®

Waste:

The Resource Conservation and Recovery Act (RCRA) controls hazardous wastes. However, coal combustion
waste, which contains heavy metals and other toxic pollutants scrubbed from power plant smoke stacks, was
not addressed by the EPA and regulation was left to the states. The catastrophic spill at the Tennessee Valley
Authority (TVA) coal ash impoundment in December 2008 demonstrated that current regulations are not
enough to prevent environmental and financial risk for utilities and their shareholders.®®

The EPA responded with proposed regulation of coal combustion waste, offering two possible options.

The more restrictive rule would allow the EPA to regulate coal ash under Subtitle C of RCRA, which governs
hazardous waste. The more permissive rule under Subtitle D would allow states to continue regulating coal
combustion waste. Adopting Subtitle C will have upfront costs for the utilities but, according to EPA’'s
Regulatory Impact Analysis (RIA) of the proposed rules, the regulation of coal ash under Subtitle C would save
an estimated $5.3 to $16.7 billion in avoided future coal combustion residues impoundment catastrophic failure
cleanup costs, in addition to avoiding significant additional costs related to litigation, contamination of surface
water, and human health risks.3”

Regulations Affecting Coal Mining
Water:

Section 404 of the CWA requires the Army Corps of Engineers to issue permits for discharges of dredged

or fill material into waters of the United States. In June 2010, following years of litigation, the Army Corps of
Engineers announced that it was suspending nationwide or general permits for mountaintop removal mining
(MTR).38 In July 2010, the EPA and the Army Corps of Engineers “clarified” their interpretation of the CWA, and
essentially agreed with the anti-MTR plaintiffs that the impact of the valley fill on aquatic function as well as on
stream structure must be assessed.® Since then, the EPA has revoked the permit for Arch Coal’s Spruce Mine,
the largest MTR project in Appalachia, although other MTR projects have been allowed to proceed.
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Mine Closure:

The Surface Mining Control and Reclamation Act (SMCRA) requires that coal mining companies set aside
reserves to reclaim lands used for surface and deep mining and to meet high standards for reclamation.
These standards have rarely been met by the mining industry. Of the roughly half-million acres of land covered
by surface-mining permits in Kentucky over the last decade, less than 14,000 acres are scheduled to be
reclaimed for commercial, residential, industrial, or recreational development according to state mining
authorities. 0

Reclamation costs per ton of coal differ according to region, with eastern mines at the high end because of the
depth of coal seams relative to the land and rock removed. In addition to paying a tax on coal to fund the cost
of mine closures, mining companies must also post a bond and report their “asset retirement obligations” in
their financial filings with the U.S. Securities and Exchange Commission (SEC). Requiring more timely
reclamation or raising reclamation standards will add to the cost disadvantage of eastern coal.

Safety:

The Mine Improvement and New Emergency Response Act of 2006 (MINER Act) was designed to create new
and expanded systems of accountability to improve employee safety. In the five months after the Massey Big
Branch mine explosion in April 2010, the Mine Safety and Health Administration (MSHA) issued 1,287 closure
orders, 285 more than during the previous 12 months. Senator Jay Rockefeller of West Virginia successfully
pushed for an amendment of the finance reform bill mandating that mining companies disclose health and
safety violations, enforcement actions, and the “dollar value of proposed assessments” by MSHA in their filings
with the SEC.

The Rockefeller amendment had an almost immediate effect. For example, on 10 August 2010, Massey
Energy filed an 8-K notice with the SEC, pursuant to the Dodd-Frank Financial Reform Act, reporting that it had
received an “imminent danger order” at one of its mines. The company’s stock dropped 13% over the next
four days.*!
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Il. COMMODITY RISK: COAL PRICE,
PRODUCTION, AND DISTRIBUTION

The U.S. coal industry faces numerous changes that increase its risk profile. Coal prices are volatile, reflecting
underlying tensions related to market shifts, costs of production, and regulatory changes. Production patterns
are in transition altering longstanding business and price assumptions. All of these factors are moving coal in
a direction that is not commensurate with the cost requirements of electric utilities, the primary U.S. market for
coal. In order to retain profitability, the industry is shifting its supply to different parts of the U.S. utility market,
moving high quality coal to steel markets, and seeking to export its product to more lucrative overseas
markets. For the longer term, the industry is supporting new coal burning technologies with smaller
environmental footprints.

Background

The U.S. has been referred to as the “Saudi Arabia of coal” with reserves estimated to last for at least 150
years. While such a claim might elicit a sense of stability and continuity, on closer examination the discerning
investor will find that the Central Appalachian region—an area that once produced more than half of the
nation’s coal, and still produces its highest quality coal—is literally off limits for new mine investment for a
prominent banking institution and the largest coal mining company in the United States.*? The discerning
investor would also find that recent studies by the United States Geological Survey (USGS) have significantly
revised the “abundant reserve” estimates. The new estimates are based not only on how much coal is in the
ground, but more importantly on the economic feasibility of accessing those reserves.*® The new estimates of
economically recoverable coal are alarming and suggest coal supply, quality,
and price problems evolving over the next 20 years.

Recent studies by Each coal sub-region in the U.S. (Powder River Basin, Central Appalachia,
the United States llinois Basin, Northern Appalachia, and Uinta Basin) has its own
. independent internal dynamics. The dynamics in two regions, the Powder
Ge°|°glca| Survey River Basin (PRB) and Central Appalachia (CAPP) drive contemporary
(USGS) have  markets. CAPP mines are more mature and declining coal reserves together
. e . with increased regulations will produce price increases for the remaining high
SIgmﬁcantIy revised quality product. Geology, regulation, and markets are forcing a noisy end to
the‘abundant the historically abundant, high quality coal produced in Central Appalachia.
’ . As CAPP coal becomes more expensive, it becomes less desirable as a fuel
reserve’ estimates. for electricity. Alternative strategies for CAPP producers in the utility markets
hinge on coal blending strategies as well as new non-utility strategies aimed
at steel and export markets. PRB, located in western U.S., is now the
nation’s leading coal producing region. The companies involved in its development are seeking to increase
mining aggressively in the coming decades.

The trajectory of coal prices in each of these regions shows historically unprecedented levels of volatility with
short and long term upward price pressures (see Table 3). These factors give coal a look quite different from its
tradition of reliable, steady, slow price growth.
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Energy expert Daniel Yergin writes that estimates of the U.S. natural gas resource base, including shale gas,
“are now as high as 2.5 trillion cubic feet,” which amounts to “more than a 100-year supply” of natural gas for
all uses from home heating and cooking to petrochemical and electric power production.**

The rapid drop in natural gas prices from mid-$8 per mmBtu to $4 per mmBtu that occurred during 2008 has
stabilized. Analysts are predicting long term, modest increases. For example, The Brattle Group’s analysis
shows natural gas prices rising by 1% or less annually through 2035. In the near term the Brattle analysis
projects average prices through 2020 under $6.50 mmBtu.%® A recent report by Bernstein Research measures
the current impact:

On a national basis the increased competitiveness of gas-fired plants has led to a marked shift in the
composition of power supplies. In 2009, the output of the nation’s coal fired fleet fell by 12%, while gas-
fired generation increased by 4%. This shift in favor of gas failed to reverse in 2010, when coal and
gas-fired generation rose by roughly equal amounts (5% and 6% respectively). As stark as they are,
national and regional aggregate data mask the

extent to which the changing relative prices of gas  “Gross margins in com petitive

and coal have eroded profitability of individual .
ve eroded profitabity ofindivil power markets fundamentally boil

coal-fired power plants.*
. - | | down to fossil fuel arbitrage. In any
Given future predictions for relatively flat gas prices,

low power prices, and volatility in the price of coal, given hour the marglnal generating
underutilized gas plants will be called upon to unit sets the energy price for all
dispatch before coal-fired plants on an increasing

basis. The impact on the bottom line for coal-fired producers. Spot and forward power
generation strikes deep. “Gross margins in prices track the commodity prices

competitive power markets fundamentally boil down . . ” . L s
to fossil fuel arbitrage. In any given hour the marginal of the price setting fuel,” which in

generating unit sets the energy price for all producers.  most markets is natural gas.
Spot and forward power prices track the commodity

prices of the price setting fuel,” which in most markets  — Deutsche Bank
is natural gas.*”

Industry analysts M.J. Bradley & Associates and the Analysis Group found that “existing gas units have
significant untapped power production potential, which can be expanded during off peak periods without
constructing new generation.”® Utilizing this untapped capacity, converting existing coal plants to gas, and
constructing new natural gas plants are all currently least cost options that energy decision makers must
consider in evaluating whether to invest in or retire coal plants.

Peabody Ener .
YEN®SY " The Price of Coal

projects an increase in
. Utilities have historically relied on inexpensive coal as a low-cost
coal prices quards of generating fuel to meet base-load demand for electricity. Utility industry
105%-155% over the models typically assume the price of coal will rise at a slow and steady
next five years. rate. The U.S. Energy Information Administratioh’s.Iong-term coal outlook,
for example, assumes the future price of coal will rise 1.7% annually
through 2030.#° Yet coal industry analysts and the coal producers
themselves disagree with this projection. Instead, they find that, “due to the global and domestic supply,
demand and volatility drivers, we believe that price volatility will continue to increase. In other words, regardless
in which direction they may ultimately trend, the price swings will be more erratic and of greater magnitude.”s°
Mining companies also differ from utilities in their projections for the price of coal. For example, Peabody
Energy projects an increase in coal prices upwards of 105%-155% over the next five years.5’
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Exported coal in both the thermal and metallurgical markets command higher prices than when it is sold
domestically. For example, Peabody stated that it could sell PRB coal on the China/Asian market for $26.02
per ton, whereas the same coal in U.S. markets would sell for $13.65.52 The disruption to Australian coal
exports due to the recent massive flooding in that country is expected to increase prices for U.S. Eastern coal
to historic highs: driving metallurgic coal up 13% from last year to $254 per ton, and thermal coal for power
plants up 20% to $74 per ton.5® The Japanese tsunami and subsequent nuclear meltdown at the Fukushima
power plant have increased Japan’s demand for coal (it is already the largest importer of thermal coal) and
pressure on international coal prices.** Exported Central Appalachian coal, which can be sold at a higher price,
offers a clear way to offset rising costs of production and dwindling supply of high quality coal.?® The higher
price yields a higher profit per ton and enables the companies mining CAPP coal to retain some semblance of

profitability.

The following chart plots the spot-price of coal from 2007-2011. After the sharp decline in 2008, regional coal
prices rose rapidly in 2009 and into the spring of 2011. The chart shows increased volatility and the current

trend of price increases.

Table 2: Historical Average Weekly Coal Commodity Spot Prices
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After the sharp decline in 2008, regional coal prices rose rapidly in 2009 and 2010. In contrast to decades of
stable pricing seen in the 20th century,5” the NYMEX futures projects increases for each region’s coal prices in
2011 of between 4% and 8%.% These 2011 price increases are high by historical standards, but low
compared to increases experienced in the last few years. A recent analysis by the Texas Independent Supply
Operator, Electric Reliability Council of Texas (ERCOT), projects 20-year delivered PRB prices for Texas in the
range of $75-$100 per ton, amounting to an annual price increase from 8-12%.5° Several companies —
Peabody in the Powder River Basin and lllinois Basin and Massey Energy, Patriot, and CONSOL in Central
Appalachia — are looking to more robust pricing. CAPP producers are hoping to capture more revenue by
shifting production and marketing of high quality coal toward the steel industry. The higher prices will offset
declining production, keeping some semblance of a price floor under CAPP coal as it loses demand from the

utility sector.80
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In Central Appalachia, the region’s
declining coal reserves, which are
more difficult to access, and
intensified regulatory oversight
require rising prices to cover the
increased production costs and the
growing scarcity of the high value
coal. In the current climate where
CAPP coal is seeing some loss of

Table 3: Spot Price of Coal
December 2009-April 20115

Coal Type
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The shift from CAPP to PRB (and, to a lesser degree, llinois Basin) as the leading coal producing region means
that mining activity will intensify in the Powder River Basin. The PRB is already being intensively mined and
marketed and is projected to produce at levels beyond the U.S. Energy Information Administration’s (EIA)
projections. The demand for PRB coal will continue to push prices up and increase costs of production.

This is beginning to be seen in price increases for PRB coal, up 59% from 2009 to 2010, and the doubling of
operating costs in the region since 2003.62

Cost of Coal Production

The cost of production of mining coal is rising in each region of the country, more rapidly in some places than in
others.®® The upward pressure on price threatens coal’s future as a fuel source for electricity generation in
some regions and is forcing important business changes and creating new risks in others.5

Central Appalachian Coal:

The cost of producing coal in this region is rising due to “discrete geologic conditions, increased regulatory
enforcement actions and related temporary shutdowns, increased labor turnover rates, unplanned crew
transfers, [and] higher surface mine ratios.”®® For example, Massey Energy, one of the largest producers of
CAPP coal, reported that its average cost per ton of coal rose from $34.00 to $50.48 from 2005 to 2009 — an
increase of 48%.% In its most recent filing of 2010 results, the company reported its cost per ton of coal at
$60.05, a 58% increase from 2005.67

As costs of production rise, companies in CAPP are keeping costs down by using surface mining, or MTR
mining. Yet, due to regulatory and reputational risks associated with MTR, companies are now questioning if
the less expensive MTR coal is worthwhile. In June 2010, Duke Energy put out a request for proposals (RFP)
for coal that distinguished between coal mined underground and coal obtained from MTR. It costs between
$10 - $20 per ton more to produce coal from an underground mine than via MTR. Duke’s RFP exposed the
fault line, revealing that the cost of production from underground mining in a mature region would produce coal
at a price too high for domestic markets for electric power generation.®®

In the last six months Duke Energy, AEP, and Southern Company have each made explicit or implicit
comments regarding their retreat from the use of Appalachian coal.®®
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Powder River Basin Coal:

In the PRB, now the largest coal producing region in the nation, companies plan to intensively mine existing
reserves. The U.S. Geological Survey has published several studies showing that as the region’s mines mature
there will be an increased cost of production. It will stem from the need to: 1) use more fuel, labor, and
machines to dig deeper to get coal that has been heretofore closer to the surface; 2) to build road, rail, and
other infrastructure to access new mines; and 3) to address planning considerations related to local land use,
environmental impacts, and wildlife, water, and political jurisdictional issues in western communities.”©
Anecdotally, production-cost increases are already being reported in the region; however, they are mitigated by
a rising price environment.

Distribution Risks

Most coal produced in the U.S. moves by rail and rail transportation costs can range anywhere from 10% to
almost 70% of the delivered price of coal, depending on the type of coal purchased and location of the power
plant. Given that most of the nation’s rail companies transport more than just coal, the coal industry faces price
and coordination issues related to the larger economy. Coal deliveries run a gamut of economic, physical,
weather related, and price risks whether they are within the west, from west to east, east to west, within the
east or any combination of rail to barge or ship to rail. Those risks, which can disrupt supplies, harm production
at mines, and hurt coal producer profitability on the one side and/or harm utilities on the consumer side of the
equation.

Rail congestion and weather related issues on the Norfolk Southern line that runs east of the Mississippi
recently created problems for Patriot and Massey Energy, two coal companies that cited transportation
problems as part of the explanation for poor performance.” Similarly, FirstEnergy cited rising transportation
costs of their coal supply as a factor in their 24% earnings decline from last year.”2

Factors to Watch

Coal producers face a shifting array of factors that impact the price, quality, and ultimate use of their product by
the power generation market. Natural gas, solar, wind, and energy efficiency are serious competitors at a time
when new investment decisions must be made. A growing international marketing outlook is emerging in
response, as production costs increase and coal producers most affected look to greater levels of sales to the
steel industry. The potential for new laws on emissions of carbon dioxide are stimulating research and
development into carbon capture and sequestration and diminished coal quality is promoting a host of
alternative strategies.

International Markets:

Coal is exported from the U.S. to destinations in over 40 countries. Exports ranged from 48 to 81.5 million tons
per year between 2004 and 2009. On average, between 15-18% of coal exports are shipped to Canada via
rail. Most of the industry is now looking to a larger percentage of production going to exports as part of their
future.

From 2007 to 2009, it became clear that international export sales could improve the short-term revenue
picture for coal companies and place upward pressure on prices domestically, at the same time that coal was
losing its dominance in the U.S. electric-power sector.” A coal industry market analysis confirmed that U.S.
domestic markets were functioning in a new manner: 1) exporting coal was increasingly profitable, leaving less
supply for domestic needs; 2) international prices and domestic geology would drive long term rising price
volatility; and 3) inadequate utility and regulatory mechanisms were in place to handle price volatility.”
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The drive to export is not without contradictions for coal companies, utilities, and investors. On the one hand
exports can prop up sagging revenues with sales to more lucrative markets. Some utilities may benefit, in the
very short term, from rising coal prices. On the other hand, rising coal prices in a domestic energy market

The drive to export

is not without
contradictions for
coal companies,
utilities, and investors.
Rising coal prices in

a domestic energy
market where natural
gas prices remain
relatively flat

and wind, solar,

and other alternatives
are improving will
further diminish coal’s
market share.

where natural gas prices remain relatively flat and wind, solar, and other
alternatives are improving will further diminish coal’s market share.

Export of PRB coal is currently hampered by lack of capacity at the
nation’s seaports. In 2008, the U.S. exported 81.5 million short tons of
coal, approximately 7% of total production. The maximum capacity of all
U.S. terminals capable of handling seaborne coal is 130 million tons.”™
As such, export of the majority of U.S. coal production would require
significant innovation and investment into both the rail and port systems.

The coal industry has been pushing for several years to improve port
capacity within the U.S. and Canada, particularly in the west. These
efforts face many challenges such as were seen in 2003 when the City of
Los Angeles canceled contracts for plans to expand its terminal capacity.
Recently the industry has gotten behind a new terminal project in Cowlitz
County, Washington. After an intensive public hearing process the
developer temporarily withdrew its application for the permit.”® Peabody
Energy, however, has recently announced another port project for the
State of Washington.”” Similarly, U.S. coal producers have increased
efforts to expand access to ports off of Canada’s west coast.

The relative increase in exports is currently projected, at best, to be
another 100 million tons after considerable investment in rail and terminal
capacity. This will not offset what is likely to be a considerably larger loss
in demand for coal should U.S. electricity consumption switch from its
generation mix from 46% coal to 30% or 20%.® Under such a scenario a
much smaller coal mining industry would be envisioned.

Non-Utility Domestic Markets:

Non-utility uses of coal accounted for 8% of total domestic coal consumption in 2008, as seen below.

The largest single industry purchasing coal, after electric utilities, is steel. In 2008, the demand for coal from the
U.S. steel industry was 22.7 million tons. This is 2.5% — 3.5% of domestic coal supply, compared to the aimost

90% currently purchased by utilities. A group of
industries —cement, glass, ceramics, and paper—

Table 4: 2008 End Use of Coal Mined

collectively purchase 5% of U.S. coal production.2c  in the U.S. (1123.8 MM tons)

The coal industry supports various coal-to-liquid
projects as a way to develop prospective markets.
However, none of these can make up a significant
loss in demand from the electric generation
business.®' While metallurgical coal production and
sales will not affect large percentages of the nation’s
supply, significant tonnage is being targeted by
individual companies to the steel industry. This has
important implications for the revenue picture and
share value for those mining companies.

Electricity

92.6%

Metallurgical (Steel)

2.0%

Other Industrial Uses

5.0%

X Residential/Commercial
0.3%
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Coal Quality:

When an electrical generation plant switches coal types during the course of its useful life, a series of risks arise
related to the new coal type, mixing standards, new procurements, and price risk. As energy planning takes
place now, and hundreds of decisions across the country must be made about plant upgrades at more or less
the same time, not only the price, but also the quality of coal becomes important. The 2008 U.S. Geological
Survey (USGS) report suggests that the quality of U.S. coal will decline within 10 years. The USGS report
expresses concern with the long-term quality of PRB coal coming from the Gillette coalfield particularly
because the British thermal unit (Btu) value of coal from many of the beds that will be mined in the future is not
consistent. The USGS concludes that “quality parameters such as increased ash or lower heat Btu content
negatively impact the operating and maintenance costs at coal-fired power plants.”&

New Technologies:

For both the coal mining and the utility industries, research and development is underway on a global scale
to make available commercially viable technologies that can mitigate CO2 emissions. The most promising
technology is carbon capture and sequestration (CCS). The process captures CO2 and stores it underground
rather than emitting it into the atmosphere. As previously noted, a recent GAO analysis, found that CCS
technology within the United States is 10-15 years away from the kind of maturation where commercial
deployment on a wide scale is feasible and it would likely increase the cost of coal-fired electricity by

30% — 80% above current levels.8?

As a solution to the risks facing the use of coal by utilities, CCS offers a question mark to the future balance
sheet. In its current state, CCS technology is a speculative outlay by a utility as there are no clear assumptions
upon which a return on investment can be reliably determined.8* A recent Bernstein Research manuscript
suggests that even if CCS proves successful, the ongoing risky nature of coal, given the other air and water
quality problems it faces, still present significant risks going forward.8®

The industry has also supported various coal-to-liquid projects as another means of propping up demand for
coal. Those projects, like CCS, require long-term governmental support to develop robust markets.&
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lll. CONSTRUCTION RISK

Background

Traditionally, coal mining companies, electric utilities, public utility commissions, public service commissions,
and capital markets have supported the expansion of coal-burning facilities as the least expensive, most
reliable generation source for electricity. At present, this formerly unified “coal finance complex” is splintering.®”
One of the primary reasons utilities are not getting support for either new construction or retrofits to existing
coal plants is the increased cost of construction and the burden of financing these capital expenditures
(CapEx). The risks differ for new construction and upgrades to existing plants, but in both cases recent trends
indicate a disinvestment in coal-based CapEx, putting pressure on utilities to develop new business models
that are not based on coal and, as addressed in the previous section, on mining companies to find new
markets for their product.

The electric utility industry and its component companies are at a crossroads. They can adopt strategies that
replace some coal plants and achieve some near term pollution reduction while facing continued regulatory
uncertainty and hope for potential technological changes to promote a resurgence, or they can invest in
efficiency and cleaner energy alternatives.

Public utility commissions

New Construction Risks have rejected, or the
" , companies have themselves,
In 2007 utilities announced plans to move forward with 151

new coal plants across the U.S.8 This new plan to supply cancelled or postponed 153

power to service regions around the country was supported p| ants. The p| ant cancellations
by industry experts who provided guidance to the network of

investor-owned utilities, state-run public authorities, rural amounted to $243 billion in

electric cooperatives, and municipal electric systems that run investment decisions being
the nation’s largely decentralized energy policy. Other energy . .

stakeholders had plans for new coal generation facilities in reversedr or dlsmvested,
addition to these industry/government-sponsored initiatives. from coal in four years.

But the public utility commmissions have rejected, or the

companies have themselves, cancelled or postponed 153

plants.8? The plant cancellations amounted to $243 billion in investment decisions being reversed, or
disinvested, from coal in four years.® Mirroring this trend, in February 2008, the U. S. Department of
Agriculture’s Rural Utilities Service (RUS) declared a moratorium on any new coal plant financing.®' Although
RUS had been financing rural electrification projects, many in heavily coal dependent states, for over 70 years,
the agency’s limited public statements made it clear that it would no longer finance new coal plants because
the market was volatile and investments were considered too speculative.?

In addition to the regulatory uncertainty and the upward price pressure and volatility for coal discussed above,
two other major factors are driving the decisions to cancel the coal plants:

¢ Increasing construction costs: Costs for raw materials as well as for professionals and skilled labor
increased exponentially. For example, in 2002 a 600 MW plant cost $1500 per KW to build ($900 million),
by 2009 that same plant . .
design cost $3500 per KW Table 5: Increasing Construction Costs
or $2.1 billion. The rapid
increases were primarily
attributed to rising demand
by China and other countries
for raw materials and
| | | | | | | | | | I | | | | | | | I | | | | | |

engineering labor. 001 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
(5100 Millions)
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¢ Poor load forecasting: As changes in demand and the economy evolved, some utilities acknowledged
weaknesses in the forecast models used by the industry to project future electricity use.?® When
overstated load forecasts were identified, the new plant was no longer viable.

Ultimately, industry decision-makers (including utility commissions and company executives) determined that
the new plants would add unreasonable and unnecessary costs and ongoing risks to the price of electricity
for consumers and businesses. Some plant proponents have continued with project development despite
warnings. Recently the Prairie State Energy Center in lllinois announced that, due to construction cost
overruns, the cost of electricity from the new plant—still under construction—had grown by over 30%.9 Duke
Energy is faced with considerable opposition to its Edwardsport, Indiana, project due to rising costs in excess
of 30% and an ethics scandal.®

Overstated load forecasting was also a factor in new plant cancellations.® In these cases, projections of future
growth that would support the need for large plants and the large capital investments for new coal technology
were considered inaccurate and forecasts that showed smaller or flat growth suggested to policy makers there
was less of an immediate need for action or that actions short of new, large coal plants including smaller plants,
energy efficiency, and renewables could be taken.®”

As changes in demand and the economy evolved, some utilities acknowledged weaknesses in the forecast
models used by the industry to project future electricity use. Michael Morris, the chief executive of AEP, stated
that he thinks the industry should be wary about breaking ground on expensive new projects. “The message
is: be cautious about what you build because you may not have the demand" to justify the expense.®®

Retreating from a new plant already underway also has significant economic impacts. AMP Ohio announced
in December 2009 that it was canceling plans for its Meigs County project due to a 37% cost increase.
Upon cancellation, the 81 local governments that were partners in the project were informed that they owe,
collectively, $200 million. The full amount of the liability and actual allocation schedule for the 81 communities
is in litigation.%

Since the dramatic spikes of 2002-2009, construction prices in the United States have leveled off. However.
they have evened out at historically high levels.’® The overall price increases in the U.S. did not respond
appreciably to the 2009 recession as both the AMP Ohio and Prairie State examples illustrate.

Upgrading Existing Facilities

The U.S. fleet of coal-burning facilities is aging and requires significant expenditures to comply with current and
future regulations. Older plants will require additional investment regardless of the EPA seeking compliance with
air quality regulation. Many plants currently do not cover costs, even with capacity revenues.'©' Industry
analysts concur that it is economically challenging to justify investment in pollution control equipment for
smaller coal plants.’%2 One analyst

estimates that 24% of the nation’s coal Table 6: Status of U.S. Coal Plants o

ﬂeet may face retirement because It iS Old’ UNIT % of ALL CAPACITY % of US AVG.UNIT LACK
small, inefficient, and requires investment RAUNACE COUNT  UNITS (MW)  CAPACITY SIZE(MW) CONTROLS
in pollution control equipment that cannot
be justified.®

51-60 years 31% 13%

. . . . 41-50 23% 20% 53%

The table at right indicates the age, size, years ° ° °
and emissions equipment status of the 31-40 years 229 23% 114,090 38% 498 27%
US coal fleet. 11-30years 163 16% 80,165 27% 492 31%
<11 years 7 1% 2,444 1% 349 29%

TOTAL 1,004

297,639
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The costs to larger plants are significant and,
while spread across more generating capacity,
are not necessarily financially sound
expenditures. The head of analysis for
Bernstein Research estimates that “a sulfur
dioxide scrubber costs 36 cents a watt, or
$360, for a 1 gigawatt plant, but $1.14 a watt
for a 50 megawatt plant. For $1.14 a watt you
can buy a spanking new gas-fired plant.”10®
The small retrofit project is cost prohibitive.

The drop in price for natural gas has made the
cost of retrofitting a plant even more
problematic on two fronts. First, on a day-to-
day basis, natural gas plants now compete
successfully with coal plants in many regions
of the country. Enforcement of EPA regulations
only increases natural gas’s advantage as an
inexpensive source of electricity generation, as
seen in the chart at right.

Second, while the issue of today’s coal and
natural gas prices focuses on short term
market share — quarterly revenue targets,

TABLE 7: Competitive Disadvantage of Existing
Coal-Fired Power Plants o

$0.40

$0.35

Water
Treatment 2.3 cents per kwh $0.30
Ashfill
Regulations

2.3 cents per kwh

$0.25

5to 8 cents

€Oy, - GHG - Sl

Federal Legislation

$0.20

PRB Coal Rises
from $15/ton k&:ﬁeirr:tcigaesre
to $30/ton

—] $0.15

New Scrubbers —
SOy, Mercury | $0.10

9.74 cents 50.05
2to 5 cents periwh
per 4.16 cents
kilowatt hour per kwh
$0
2009 Current 2009 Cost to Produce  Average U.S. Retail
Range of Production Natural Gas Plant Price of Electricity

Cost of Electricity for
Small, Old Coal Plant

dividends, and stock prices — the issue of retrofits is about capital investment, a decision that affects the next
30 years or more. Justifying investment in additional CapEx for plants or categories of plants that are not
meeting revenue targets and may be the cause of loss of company value will become increasingly difficult for

executives or regulators.%”

Justifying investment in additional CapEx for plants or categories of
plants that are not meeting revenue targets and may be the cause of
loss of company value will become increasingly difficult for executives

or regulators.
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IV. A CONSENSUS AMONG
INDUSTRY ANALYSTS

Coal Fleets Are at Risk

Over the past year an industry consensus has developed that goes beyond the discussion of retirements of
small, old, unscrubbed, inefficient plants. A series of studies has shown that coal plants, once solid, stable,
affordable parts of the nation’s electricity grid, are now uncertain, risky, volatile, costly investments requiring
extra diligence.'® The studies have followed a progressively pessimistic course: first finding that smaller, old,
inefficient plants with no pollution control technologies should be replaced; second, concluding that larger ones
similarly situated should face the same fate.'® Then, as the full recognition of the long-term impact of low
natural gas and power prices took hold, it became apparent that the nation’s merchant fleet of coal plants was
also precarious.

Bernstein Research, which issued several of these studies, concluded in its February 2011 analysis that given
low natural gas prices for the foreseeable future:

The compressed gross margins of the nation's least efficient coal-fired power plants, and especially those
unregulated units burning Appalachian coal, renders these units highly vulnerable to cost increases. In
particular, environmental regulations requiring costly retrofits to limits emissions of air pollutants, or to
upgrade cooling water intake structures, could prove uneconomic for many plants.'1°

What the prolonged impact of low natural gas and power prices, regulatory uncertainty, and changes in coal
markets will mean for the regulated utilities is only beginning to become apparent. The choices however for
utility regulators seem clear in light of the cumulative risks of coal.'" How can higher priced coal-fired
generation be justified to ratepayers when there are demonstrably cheaper alternatives?

M.J. Bradley & Associates:

The Bradley analysis identifies the largest cohort of unscrubbed plants in the country that are old and below
250 MW capacity.”? The report lists 40 plant closing announcements (of which seven plants were above

250 MW and two were less than 40 years old) to demonstrate that utilities have concluded this type of plant is
not worth investing in.*® The Bradley study points out that almost half of the nation’s coal plants are scrubbed,
that additional new capacity is being planned (coal, natural gas, and nuclear), and that sufficient reserve
margins exist and policy and procedures are in place to protect grid reliability.’ In short, further retirements

of unscrubbed coal plants are both likely and desirable.

Prominent in the study is the finding that natural gas plants throughout the country are underutilized. The study
demonstrates that natural gas plants’ utilization rates are considerably below that of coal plants. Given the low
price of natural gas, it is clear that in many regions the loss of a coal plant should provide more immediate
benefits to local consumers than costs. The study raises the potential that existing coal plants might be good
candidates for new repowering projects — converting the plants from coal to natural gas.®

Bradley’s broader policy perspective views energy regulation as a series of choices and incentives to investors
for upgrading and modernizing the nation’s energy supply. In addition to efficiency benefits derived from new
investment, the regulatory process also reduces air pollution hot spots across the nation by retiring coal plants
that are major contributors. The elimination of these hot spots is seen as a step to removing broader
impairments to local economic development efforts.16
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The Brattle Group:

In December 2010, The Brattle Group released a study of coal plant
retirements. While a host of other analyses have been released from
investment houses and policy think tanks, the Brattle study offers a leap
forward in both method and substantive conclusions. The principal finding
is that one-third of the economic retirements (50-66 GW) identified by its
research are plants younger than 40 years old and larger than 500 MW
units. The Brattle analysis underscores “the importance of considering
regional market conditions in addition to unit age and size.”'""

The study adopts two standards, one for regulated utilities and one for
merchant plants. For regulated utilities, if future coal plant operating costs
plus environmental CapEx are more than the cost of replacement power for
a natural gas combined cycle plant plus a 20% stranded cost assessment,
then the plant should be retired.''® This particular model focuses more on
comparative costs, that is, what choice does a regulator have if not coal.
The model uses as a comparative benchmark a new combined cycle gas
plant (not unlike the early Bernstein analysis). The Brattle Group analysis
employs a 20% stranded asset provision as an acknowledgement that the
broad economic reality facing utilities and regulators requires settlerent of

If future coal plant
operating costs plus
environmental
CapEx are more
than the cost of
replacement power
for a natural gas
combined cycle plant
plus a 20% stranded
cost assessment,
then the plant
should be retired.

the value of the existing useful life on currently operating coal plants. Regulators could either combine such
costs into one rate case or separate out the cases as plans for new natural gas or other power generation
went forward. Low natural gas prices, low interest rates, and a faltering coal plant market suggest current

economic conditions have provided a window of opportunity for retirements.1®

For merchant plants, if power prices are insufficient to cover the cost of operation and debt, then the plant
should be retired.'® The model captures the fundamental diseconomies of coal for merchant generators in

the current environment. That is, they are producing electricity under market conditions where low natural gas

For merchant plants,

if power prices are
insufficient to cover the
cost of operation and
debt, then the plant
should be retired.

prices are producing low power prices. Electricity sales, therefore, are
not producing sufficient revenue to pay for the cost of plant operations
plus new CapkEx. With future power prices appearing flat and more
investment in coal plants required to achieve regulatory compliance

in the future, the prospects for profitable merchant generation are

not promising.

The Brattle Group’s conclusion that all 13,000 MW of merchant

coal generation in Texas should be retired provides an extraordinary
example of the financial problems facing coal plants. While not shown
in this report, the local regional economics that have undermined

the viability of coal generation stem from low natural gas prices and
competition from wind generation.'®' The fact that Texas utilities burn

a combination of PRB and lignite coal and still are uncompetitive provides an additional dimension to the

debate over retirement.122

The Brattle report, like many of its counterparts, then projects out how much coal-fired generation could
be retired as a result of the combined impact of local market forces and various regulatory scenarios and
timetables. They estimate between 50 and 66 GW'’s will likely be retired if the EPA imposes a scrubber
mandate (and an estimated 110 million fewer tons of coal burned). The paper provides clear economic
standards that demonstrate where merchant plants and younger, large plants can be retired.?3
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The analyses in these reports crystallize the risks facing any utility with a coal fleet however large or small.
Invariably, as retirement/replacement strategies are pursued by various companies and public power
regulators, other considerations will emerge but there is now consensus regarding the following criteria for

plant retirements:

e Costs cannot be covered by known revenue potential.

e Alternatives such as natural gas plants are cheaper and less risky.

e Prices and competition from alternatives in local/regional power markets have undermined financial

stability of coal plants.

e Utilities that are similarly situated have chosen to retire similar plants.

e | egislatures have created the legal and regulatory climate favorable to retirement of existing plants,
including processes to absorb the value of existing plants in future rates.

Viable Alternatives to Coal

A large-scale shift away from coal is possible and would be economically and environmentally beneficial.
Energy efficiency, existing natural gas capacity, and cost competitive renewable energy provide a glide path
for this transition. M.J. Bradley & Associates’ analysis of system reliability concludes that “even though some
[coal-fired] units likely will retire in lieu of complying with the new [EPA] regulations, electric system reliability will

Large-scale shift
away from coal is

not be compromised if the industry and its regulators proactively manage
the transition to a cleaner, more efficient generation fleet.”24

Energy Efficiency:

possible and would  The cheapest source of new energy is to use the electricity already being
. produced more efficiently. Efficiency is a key component to reducing
be economlca"y demand growth, which, in turn, will cut carbon emissions as consumption
and environmentally of coal and other fuels for electricity generation decline. Furthermore,
beneficial “energy efficiency portfolios typically save electricity at a cost of about
* 3 cents per kwh, which is roughly two to three times less expensive than
many supply-side resources.”?5
Energy efficiency and demand response programs Table 8: Revenue Models for Utilities '2°
saved almost 105,000 GWh of electricity in 2008, and
by 2018 energy efficiency is projected to reduce B nense )
summer peak demand by 20,000 MWh.26 The Electric - e o e (kA

Power Research Institute estimates that energy
efficiency programs, along with demand response

systems, lower the growth rate for electricity Program Cost Lost Margin

consumption by 22% and the growth rate for peak
demand by 46% compared to EIA projections.™?”

Reducing energy use, however, conflicts with the ways
utilities have traditionally earned revenue, by selling more

Recovery Recovery

Capitalze Decoupling

Rate case Shared savings

kilowatts to consumers. The Minnesota Public Utilities i Performance
Commission found that a “one percent decline in sales R iomance icentives ROR adder
Y

can reduce earnings by about 10 percent for
distribution-only utilities and 7 percent for vertically-

integrated utilities.” 128
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Revenue decoupling is one mechanism that protects utilities’ revenues by guaranteeing a utility’s rate of return
to cover its fixed costs regardless of sales volume and provides a base from which utilities can support
efficiency programs for their customers.

Natural Gas: Deutsche Bank Climate

Natural gas has a lighter environmental footprint than coal with 60% Advisors concluded that
less CO2/MWh, 80% less SO2, and no mercury or particulate .
emissions. '3 Generation from natural gas requires less water and there will be an adequate
Wgste handling ‘.[han.gelzneration from coal, it is now prioe—cqmpetitive su pp|y of gas and at
with coal, there is existing capacity in the U.S., and it is relatively N .
inexpensive to build new natural gas plants. Deutsche Bank Climate SUfﬁC|ent|y low prices to
Change Advisors concluded, based on a comprehensive study of accommodate a switch of
U.S. natural gas resources by researchers at the Massachusetts
Institute of Technology, that there will be an adequate supply of gas 60 GW of coal to gas by
andI ?t suﬁicéengéé%w p;ilces t(c)j Sgoorrlwrggcéag\(/e S s;vatgg 81‘ 60 GW of 2020 and an additional
coal to gas and an additional .

s ’ 92 GW by 2050.

Natural gas may offer the best option as a transitional fuel as the U.S.

energy infrastructure integrates more renewable resources into the

power grid and shifts away from coal. Gas plants, often built to provide energy during peak demand, are more
nimble than base-load coal plants. Gas plants can be called upon to smooth out the variability in power
supplied by intermittent sources like wind and solar.

Deustche Bank Climate Change Advisors determined that utilities following a least-cost planning framework
were most likely to reduce coal output and increase output from existing gas assets and/or replace their retired
coal capacity with natural gas.'#2 Current natural gas plants are utilized, on average, 20% of capacity and 40%
in peak summer.'3 Natural gas assets make up 42% of the U.S. power sector capacity, enabling significant
electric output if plants are operated closer to capacity.’s

According to Deutsche Bank, there is not only sufficient capacity, but also sufficient existing and planned
pipeline to transport natural gas to regions where coal plants will most likely be retired. The gas infrastructure
will require “modest expansion to the already mature U.S. natural gas pipeline system” and “incremental natural
gas pipeline capacity additions of about 10-12% of the total current pipeline network.”13> Deutsche Bank notes
that much of the 40,000 miles of pipeline currently planned or under construction is located in areas with “at
risk” old coal-fired power assets.36

Although natural gas has a lower environmental impact than coal, “unconventional” shale gas extraction poses
serious environmental risks that need be addressed. Hydraulic fracturing, a process that injects high volumes
of water, chemicals and particles underground to create fractures in the shale through which gas can flow for
collection, is used in 90% of operational wells today and 60-80% of new wells will require fracturing to remain
viable.'®” There are significant concerns associated with the lifecycle impacts of fracturing operations: the
toxicity of the chemicals; the disposal of waste water; and the release of methane, a potent greenhouse gas.
Before natural gas can be fully embraced as a bridge fuel, steps must be taken to manage and mitigate these
associated risks.

Companies conducting fracturing operations must manage millions of gallons of wastewater, which include
portions of fracturing fluids that return to the surface plus naturally-occurring formation waters brought to the
surface during and following fracturing. This water contains the chemicals used in the fracturing process,
dissolved solids, heavy metals, and in some cases, naturally occurring radioactive materials.™® The wastewater
must be stored, transported, treated, and disposed of, and/or recycled. Recently, natural gas companies have
begun using less-toxic formulations for fracking fluids and, under pressure from regulators, communities and
investors, are moving toward increased disclosure of the chemicals used. %
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Natural gas has significant advantages over coal in lowering CO2 emissions for the electric power sector.
When burned, natural gas releases 60% less COz2 than coal. Analysts such as Deutsche Bank Climate Change
Advisors believe that it will be more economical to apply CCS to natural gas plants than coal plants, estimating
that retrofits to natural gas plants will be 10-15% less expensive.# However, the principal component of
natural gas, methane, has a global warming potential 25 times higher than CO2. A recent study by Cornell
University found that “3.6% to 7.9% of the methane from shale-gas production escapes to the atmosphere in
venting and leaks over the lifetime of a well.”*** Methane and other emissions can occur throughout the natural
gas supply chain. In hydraulic fracturing, it escapes from flow-back return fluids and drill out following the
fracturing. These gas production emissions risks must be addressed if natural gas from shale is to provide

a solution for lowering the GHG footprint of the electricity industry in the U.S.42

. Controversies over the environmental impact and
Renewables have seen Slgmﬁcant safety record of the shale gas extraction industry

growth at a time when other energy ae bringing demands for greater oversight and
regulation of hydraulic fracturing at the state and

sectors have declined. In 2008-2009 federal levels. Opinions vary as to the impact that

e|ectricity generation from  new regulations would have on the cost to produce
electricity from natural gas and research is currently
renewable resources expanded by | jeryay e

8% in the U.S. while the total net

generation declined by 4%. Renewable Energy:

Renewable energy, particularly solar and wind, are
becoming increasingly viable options for electricity
generation as the costs of production decline. Although still a small fraction of overall U.S. energy generation,
renewables have seen significant growth at a time when other energy sectors have declined. The strength

of renewable technologies was demonstrated in 2008-2009, when electricity generation from renewable
resources expanded by 8% in the U.S. while the total net generation declined by 4%.144 During this period,
total U.S. electricity capacity rose only 1.5% but renewable electricity capacity rose 9.2% and consumption
of all major fuels also declined, but renewable energy consumption increased by 5.4%.145

This increase is due to Table 9: Renewable & Alternative Energy Portfolio Standards '+
several factors including

clean energy policies,
technological development,
and increased price
competition. In the U.S.,
public policy is critical for
the large-scale adoption

of renewable energy
technologies. Currently,

37 states and the District of
Columbia have renewable
mandates or Renewable
Portfolio Standards (RPS),
but in six states those
standards are voluntary.146

Il Rerewable Portfolio Standard [l Alternative Energy Portfolio Standard Renewable or Alternative Energy Goal
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The EIA links the continued growth of renewable energy to financial incentives and mandates such as Federal
Tax Credits (FTC) and RPS. & Michigan utility CMS Energy found that it could reduce the cost of renewable
energy to its customers due to “changing economic conditions, improvements in wind turbine technology,
acceleration of renewable energy projects, and the extension of the production tax credit.”4° The company’s
CEOQ, John Russell, stated: "The energy law has enabled investment in renewable energy in Michigan and the
creation of jobs. This revised renewable energy plan represents a significant reduction in costs to our
customers." Pew Charitable Trust also found that “where supportive clean energy policies are adopted,
investment follows. Time and again, it has been shown that nations with the strongest policy frameworks have
attracted the most capital and enjoyed the associated economic benefits, including job creation.”1%0

Table 10: Renewable Capacity The EIA projects growth of renewable energy through 2035, and

Growth To 2035 52 notes that the large increase of wind capacity prior to 2012 is due
100 to Federal Production Tax Credit expiring that year and that the
largest increase in solar capacity is through 2016 due to the
availability of Federal tax credits through that year.'®!
80
Wind Deutsche Bank and others hold that rates of adoption of renewable
resources would increase if the U.S. develops a comprehensive
€0 energy policy “that will support renewable energy and provide more
legal enforceability or ‘teeth’ than the state level RPS standards on
40 . their own, many of which are non-binding in terms of
—Bomass  enforceability.”158
Geothermal
20 — | Solar In addition to policy, the cost of production and storage technology

. drives adoption of renewable energy technologies. Bloomberg New
0 NN NN NN e Energy Finance projects that solar technology costs, “could fall by
2009 2020 2030 2035 as much as 40 percent over 2010-20 due to experience curve
effects. This occurs when costs decrease as a result of efficiencies
gained through labor efficiency, network building, changes in the resource mix, standardization and/or method
improvement.”'%* Solar is currently competitive with peak electricity prices in California and Japan, and the
industry is driven to continue to reduce costs.™® The chief executive of New Energy Finance predicts that “in a
decade the cost of solar projects is going to halve again.”%

Utility scale storage for intermittent sources of electricity remains a technological hurdle. Yet recent studies
indicate that existing electricity grids have higher capacity to absorb intermittent resources without storage than
previously considered.'®” The National Renewable Energy Laboratory (NREL) found that “large amounts of
wind generation might be accommmodated without deploying additional energy storage resources” and that the
western U.S. can achieve 10-20% wind penetration by relying on natural gas to account for wind variability. %8
As such, the U.S. can expand its wind penetration without investing in significant utility-scale storage. As
technology develops, it will be a critical element in transitioning the U.S.

from fossil fuel to renewable electricity generation as it provides many

benefits to the system including price arbitrage, reliability, and ancillary Recent studies indicate

SOMViCes. 159 that existing electricity
As industry analysts conclude that reliance on coal is uneconomic for grids have hig her

utilities, alternatives to coal for electricity generation can meet electricity .

needs in the short term through a blend of intermittent generation Ca paC|ty to absorb
sources with natural gas as renewables reach grid parity. Long-term intermittent resources
projections indicate increased reliance on renewable resources and .

improved utility-scale storage capacity replacing natural gas. without storage than

previously considered.
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CONCLUSION

The risks to investors with holdings in coal mining and coal-dependent utilities are significant. Depending on the
size, location, and mix of an individual utility’s coal-fired utilities, the risk takes different forms but the concerns
over revenue, CapEx, and growing regulatory burdens are shared. For mining companies, market changes,
location, regulation, and cost of production are altering the industry’s make-up, if not its fundamental purpose.

As detailed in this report, a combination of factors underscore the financial risks of continued reliance on coal
for electricity generation including:

Regulatory uncertainty related to the enforcement of federal environmental laws;

Coal price volatility;

Low natural gas and power prices;
¢ Rising construction prices due to global demand; and

e \Weak economic performance and faltering electricity demand forecasts.

Investor activity identifying the financial risks related to coal-fired generation has taken several forms:

e JPMorgan Chase, Citigroup, Morgan Stanley, and other banks have adopted a set of enhanced diligence
principles for power plant financing. The “Carbon Principles” are designed to raise red flags regarding the
risks of investing in new carbon intensive power generation.

e Stock and credit analysts are offering more frequent and more comprehensive reporting on the topic of
coal risk. Some have begun basing credit judgments on coal exposure.

e The utility markets which include investor-owned utilities, public power authorities, rural electric
cooperatives, and municipal electric systems have canceled or postponed 153 new coal plant proposals.
Banks, bond underwriters, and the Rural Utilities Services have all but shut down financing for new coal
projects.

e Utility companies and financial underwriters are engaged in a robust discussion, based on a fairly broad
consensus to replace significant portions of the nation’s coal fleet with natural gas, wind, solar, and
enerqy efficiency.

The coal industry has made recent gains in Congress, pressuring the EPA to push back some regulatory
timing. However, continued uncertainty over energy policy and climate legislation does not work in the
industry’s favor as investments in CCS will require a substantial price on carbon to justify the high cost of the
technology. Although some new coal plants are opening and some already in the pipeline are going forward,
No New ones are being proposed.

A growing industry consensus is paving the way for coal plant retirements and replacement of this capacity
with natural gas, renewable energy, and energy efficiency. Although there is considerable and well-founded
concern about the environmental impacts of the hydraulic fracturing process used to extract shale gas, and it is
likely that increased regulatory oversight will add to the cost of gas production, most experts still believe that
gas prices will remain low enough to displace coal-fired electric power generation. Some utilities are
responding with significant plans, some are waiting, hoping, for market and regulatory tides to switch back to
coal. All are doing both, to some extent.
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Depending on how investors view the material risks to the profit and loss of coal and coal-reliant industries,
there are a range of actions they can take. Better understanding of coal exposure risks should prompt greater
diligence by investors, their portfolio managers, and advisors. Investors should engage with management

of utility companies and ask the utilities to disclose their coal exposure and address the risks with specific
programs of action. Investors should also examine available options to shift their utility holdings toward

companies that are reducing coal exposure risk and to avoid companies with insufficient programs to address
coal’s financial liabilities.

The reaction of institutional investors to the unprecedented risks that reliance on coal presents to companies
and to their portfolios will determine the shape of energy investments in the U.S. in the coming decades.

It will also answer the question of whether a rational, stable allocation of capital can be achieved against the
backdrop of profound economic, technological, political, and environmental change that is unfolding at global,
national, and local levels.

White Paper: Financial Risks of Investments in Coal

31



ENDNOTES

10

13
14

See H. Wynne et al., “Bernstein Commodities & Power: No Light for Dark Spreads: How the Ruinous Economics of Coal-Fired Power Plants

Affect the Markets for Coal and Gas,” Bernstein Research, 18 February 2011; M. Celebi, F. Graves, G. Bethla, and L. Brennan,

“Potential Coal Plant Retirements Under Emerging Environmental Regulations,” The Brattle Group, 8 December 2010, available at:
http://www.brattle.com/_documents/uploadlibrary/upload898.pdf;

N. Mellquist et al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf;

H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities Coal-Fired Generation Is Squeezed in the Vice of EPA Regulation: Who Wins and Who Loses?,”
Bernstein Research, October 2010, available at: http://207.114.134.6/coal/oh/downloads/bernstein-report.pdf;

H. Wynne, F. D. Broquin, and S. Singh, “Black Days Ahead for Coal: EPA Air Emissions Regulation & the Outlook for Coal fired Generation,” Bernstein
Research, 22 September 2010; M.J. Bradley et al., “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,” M.J. Bradley
& Associates, August 2010, available at: http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf;

J. Fahey, “Why Small Coal-Fired Plants are Going Away,” Forbes, 19 July 2010, available at:
http://www.forbes.com/forbes/2010/0719/outfront-obama-coal-energy-electricity-clearing-air.html;

H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing on the Grim Outlook for
Coal,” Bernstein Research, 9 March 2010; S. M. Kaplan, “Displacing Coal with Generation from Existing Natural Gas-Fired Power Plants,” Congressional
Research Service, 19 January 2010, available at: http://assets.opencrs.com/rpts/R41027_20100119.pdf.

See also: North American Electric Reliability Corporation, “2010 Special Reliability Scenario Assessment: Resource Adequacy and Impact of Potential
U.S. Environmental Regulations,” NERC, October 2010, available at: http://www.nerc.com/files/EPA_Scenario_Final.pdf;

Bank of America and Merrill Lynch, “Power and Gas Leaders Conference,” New York, 29 September 2010; ICF International, “Clean Air Regulations:
Impacts of EPA Proposed Rules,” 16 September 2010.

I. Urbina, “Insiders Sound an Alarm Amid Natural Gas Rush,” The New York Times, 25 June 2011, available at:
http://www.nytimes.com/2011/06/26/us/26gas.html?_r=1&ref=energy-environment. The U.S. Energy Information Administration (EIA) as well
as natural gas industry participants contest the basis of the reported claims about shale gas reserves: R. Walton, “NYT Fallout: Industry Cries Bias;
lawmaker calls for EIA to justify gas data,” SNL Coal Report, 29 June 2011; “Industry, analysts rip newspaper’s shale story,” Platt's Coal Trader,

28 June 2011. UBS Investment Research, Energy Sector, “NYT Shale Gas Allegations Seem Exaggerated,” 27 June 2011, available at:
http://www.anga.us/media/209887/ubs ny times response.pdf

N. Mellquist et al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 65, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf;

J. Mouawad, “Estimate Places Natural Gas Reserves 35% Higher,” The New York Times, 17 June 2009, available at:
http://www.nytimes.com/2009/06/18/business/energy-environment/18gas.html.

D. Yergin, “Stepping on the Gas,” The Wall Street Journal, 2 April 2011, available at:
http://online.wsj.com/article/SB10001424052748703712504576232582990089002.htmI?KEYWORDS=daniel+yergin.

N. Mellquist et al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Aavisors, November 2010, Executive Summary, p. 4, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

M. Celebi, F. Graves, G. Bethla, and L. Brennan, “Potential Coal Plant Retirements Under Emerging Environmental Regulations,”
The Brattle Group, 8 December 2010, Slides 24, 42, and 45, available at: http://www.brattle.com/_documents/uploadlibrary/upload898.pdf.
The analysis covers eight regions across the country using current base prices between $4.0 and $6.0 per mmBtu.

United States Energy Information Administration, “Annual Energy Outlook 2011,” accessed May 2011, Figure 86, p. 78, available at:
http://www.eia.gov/oiaf/archive/aeo10/index.html.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,”
M.dJ. Bradley & Associates, August 2010, p. 11, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

Current cost of electricity from coal: Edison Electric Institute, “2009 Financial Review of Investor Owned Utilities,” December 2009, p. 61. EEI's graph
depicts a coal cost electricity production of just over 3 cents per kwh for 2009 for all coal plants in the nation. Plants will range in cost by efficiency, coal
price, location, and other factors. Current cost of electricity from natural gas: Edison Electric Institute, “2009 Financial Review of Investor Owned Utilities,”
December 2009, p. 61. M. Finkenrath, “Cost and Performance of Carbon Dioxide Capture from Generation,” OECD/International Energy Agency, 2009,
Table 9, p. 34. Average retail price of electricity: United States Energy Information Agency, “U.S. Electric Power Prices at a Glance,” accessed September
2010, available at: http://www.eia.gov/electricity/. Cost for scrubbers: J. Fahey, “Why Small Coal-Fired Plants Are Going Away,” Forbes, 19 July 2010.
See also: H. Wynne, F. D. Broguin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing on the Grim
Qutlook for Coal,” Bernstein Research, 9 March 2010; Rising cost: R. Navarre, President and Chief Commercial Officer, “Expanding Markets and Peabody
Growth Opportunities,” 2070 Analyst and Investor Forum, 17 June 2010, p. 41; C. A. Morrow, Vice President, Investor Relations, Jefferies 6th Annual Global
Industrial and A&D Conference, 10 August 2010, p. 23.

Barclays, “Platts Coal Trader,” 4 February 2011.

United Nations Environment Programme Finance Initiative, Asset Management Working Group, “Fiduciary Responsibility: Legal and practical aspects of
integrating environmental, social and governance issues into institutional investment,” United Nations Environment Programme, July 2009, p. 66, available
at: http://www.unepfi.org/fileadmin/documents/fiduciaryll.pdf.

National Research Council, “The Hidden Costs of Energy: Unpriced Consequences of Energy Production and Use,” The National Academies Press,
October 2009, p. 71-109.

Citigroup Global Markets, “The Mean Green Machine: 2010 Overview of Major Upcoming EPA Environmental Policies,” 27 January 2010, p. 1.

Defenders of Wildlife and Sierra Club v. Lisa P. Jackson, Administrator, United States Environmental Protection Agency, “Consent Decree,”
United States District Court for the District of Columbia, 5 November 2010, available at:
http://www.environmentalintegrity.org/news_reports/documents/ConsentDecree.pdf.

White Paper: Financial Risks of Investments in Coal


http://www.anga.us/media/209887/ubs ny times response.pdf

20

21

22

23
24

25

26

27

28

29
30

31
32

33

34

35

36

37

38

United States Environmental Protection Agency, “Ohio Edison Company, W.H. Sammis Power Station, Clean Air Act Settlement,” last updated
11 August 2009, available at: http://www.epa.gov/compliance/resources/cases/civil/caa/ohioedison.html.

United States Environmental Protection Agency, “Background Paper for Candidate National Enforcement Priority: New Source Review / Prevention of
Significant Deterioration,” January 2010, available at:
http://www.epa.gov/compliance/resources/publications/data/planning/priorities/fy2011candidates/fy2011candidate-nsrpsd.pdf.

United States Environmental Protection Agency, “National Enforcement Initiatives for Fiscal Years 2011 —2013,” last revision 20 January 2011, available at:
http://www.epa.gov/oecaerth/data/planning/initiatives/initiatives.html.

Quoting Phillip Brooks, EPA's Director of Air Enforcement, K. A. Karg, “EPA is Taking a More Aggressive Role in Clean Air Act Enforcement Against Owners
of Coal-Fired Generating Units,” Latham & Watkins LLP, 8 December 2010, available at:
http://www.lw.com/Resources.aspx?page=FirmPublicationDetail&publication=3838.

RACT is required for existing pollution sources located in “non-attainment” areas that do not meet the National Ambient Air Quality Standards (NAAQS);
BACT is required for major new or modified sources in “attainment” areas that meet the NAAQS.

H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing on the Grim Outlook for
Coal,” Bernstein Research, 9 March 2010, p. 2.

H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing on the Grim Outlook for
Coal,” Bernstein Research, 9 March 2010, p. 2.

J.P. Miller, “US to cut 75 GW of coal-fired capacity by 2030: ICF International,” Platts, 4 October 2010, available at:
http://www.platts.com/RSSFeedDetailedNews/RSSFeed/Coal/3032281.

Citigroup Global Markets, “The Mean Green Machine: 2010 Overview of Major Upcoming EPA Environmental Policies,” 27 January 2010, p. 4.

H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing on the Grim Outlook for
Coal,” Bernstein Research, 9 March 2010, p. 2.

United States Environmental Protection Agency, “Clean Air Act Permitting for Greenhouse Gas Emissions — Final Rules,” 23 December 2010, available at:
http://www.epa.gov/nsr/ghgdocs/20101223factsheet.pdf.

The mandatory reporting rule was subsequently amended to include facilities that inject and store CO2 underground for the purposes of geologic
sequestration and underground coal mines as well. See also, United States Environmental Protection Agency, “Greenhouse Gas Reporting Program,”
last revised 28 March 2011, available at: http://www.epa.gov/climatechange/emissions/ghgrulemaking.html.

Methane is a greenhouse gas (GHG) 72 times more potent than CO2 and coal mines account for 10% of the methane released in the U.S. The EPA
has used its authority under the CAA to require mandatory reporting of GHG emissions by underground mining companies and suppliers of fossil fuels
indicating that regulation will follow.

United States Energy Information Administration, “Emissions of Greenhouse Gases in the United States,” March 2011
http://www.eia.gov/environment/emissions/ghg_report/.

United States Environmental Protection Agency Office of Air and Radiation, “PSD and Title V Permitting Guidance for Greenhouse Gases,”
United States Environmental Protection Agency, March 2011, p. 42, available at: http://www.epa.gov/nsr/ghgdocs/ghgpermittingguidance.pdf.

Dr. D. Mollot, Director, Office of Clean Energy Systems, U.S. Department of Energy, “Agrion CCS Webinar,” 23 February 2011.

United States Government Accountability Office, “Coal Power Plants: Opportunities Exist for DOE to Provide Better Information on the Maturity of Key
Technologies to Reduce Carbon Dioxide Emissions,” GAO-1-675, 16 June 2010, available at: http://www.gao.gov/products/GAO-10-675.

Standard & Poor’s, “The Credit Cost of Going Green for U.S. Electric Utilities,” S&P Credlit Research, 10 March 2008.

R. Abbot, “EPA Lets Coal-Fired Power Plants Dump Tons of Toxins Into Air & Water, Groups Say,” Courthouse News Service, 10 November 2010,
available at: http://www.courthousenews.com/2010/11/10/31746.htm.

Defenders of Wildlife and Sierra Club v. Lisa P. Jackson, Administrator, United States Environmental Protection Agency, “Consent Decree,”
United States District Court for the District of Columbia, 8 November 2010, available at:
http://www.environmentalintegrity.org/news_reports/documents/ConsentDecree.pdf.

M. L. Wald, “Nuclear Plant’s Use of River Water Prompts $1.1 Bilion Debate With State,” The New York Times, 23 August 2010, available at:
http://www.nytimes.com/2010/08/23/science/earth/23cooling.html.

K. Mulder, N. Hagens, and B. Fisher, “Burning Water: A Comparative Analysis of the Energy Return on Water Invested,” Ambio: A Journal of the Human
Environment, Volume 39(1), February 2010, p. 30-39, available at: http://www.bioone.org/doi/abs/10.1007/s13280-009-0003-x;

A. S. Stillwel, et al., “Energy-Water Nexus in Texas,” University of Texas at Austin and Environmental Defense Fund, April 2009, available at:
http://www.edf.org/documents/9479_Energy-WaterNexusinTexasApr2009.pdf.

The EPA revisited coal ash after the December 2008 Tennessee Valley Authority impoundment breach in which 1.1 billion gallons of coal ash sludge covered
the town of Kingston, Tennessee causing over $1 billion in clean-up costs and over 50 pending lawsuits.

United States Environmental Protection Agency Office of Resource Conservation & Recovery, “Regulatory Impact Analysis For EPA's Proposed RCRA
Regulation Of Coal Combustion Residues (CCR) Generated by the Electric Utility Industry,” United States Environmental Protection Agency, 30 April 2010,
Summary Exhibit 2.

K. Ward, “Corps suspends streamlined mining permits,” The Charleston Gazette, 17 June 2010, available at:
http://sundaygazettemail.com/News/Business/201006170374. Mountaintop removal mining (MTR) involves clearcutting vegetation and blasting away
the soil and rock of a mountain to expose the coal seams. This rubble or “overburden” is dumped in adjacent valleys, burying streams and habitat.

White Paper: Financial Risks of Investments in Coal 33



39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58
59

60

61

United States Environmental Protection Agency and United States Army Corps of Engineers, “Assessment of Stream Ecosystem Structure
and Function Under Clean Water Act Section 404 Associated with Review of Permits for Appalachian Surface Coal Mining,” 30 July 2010,
available at: http://www.epa.gov/owow/wetlands/guidance/pdf/Stream_Guidance_final_073010.pdf.

B. Estep and L. J. Johnson, “Little Reclaimed Surface Mining Land is Being Redeveloped,” McClatchy, 18 October 2009, available at:
http://www.mcclatchydc.com/251/story/77358.html?story_link=email_msg.

Massey Energy Company, “Form 8-K,” United States Securities and Exchange Commission, filed 23 August 2010, available at:
http://www.sec.gov/Archives/edgar/data/37748/000119312510195050/d8k.htm.

M. Liinamaa, “Capital Markets Outlook and US Coal Industry,” Coaltrans, 4 February 2011, Slides 14 & 15. Peabody Energy, the world’s largest
investor-owned coal company, has coal production holdings in the Powder River Basin, llinois Basin, and Colorado but none in Central Appalachia.

J. A. Luppens et al., “Assessment of Coal Geology, Resources, and Reserves in the Gillette Coalfield, Powder River Basin, Wyoming,” United States
Geological Survey Open-File Report 2008-1202, 2008, available at: http://pubs.usgs.gov/of/2008/1202/.

D. Yergin, “Stepping on the Gas,” The Wall Street Journal, 2 April 2011, available at:
http://online.wsj.com/article/SB10001424052748703712504576232582990089002.htmI?KEYWORDS=daniel+yergin.

M. Celebi, F. Graves, G. Bethla, and L. Brennan, “Potential Coal Plant Retirements Under Emerging Environmental Regulations,” The Brattle Group,
8 December 2010, Slides 24, 42 and 45, available at: http://www.brattle.com/_documents/uploadlibrary/upload898.pdf.
The analysis covers eight regions across the country using current base prices between $4.0 and $6.0 per mmBtu.

H. Wynne et al., “Bernstein Commaodities & Power: No Light for Dark Spreads: How the Ruinous Economics of Coal-Fired Power Plants Affect
the Markets for Coal and Gas,” Bernstein Research, 18 February 2011, p. 3.

N. Mellquist et al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 80, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,”
M.J. Bradley & Associates, August 2010, p. 11, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

United States Energy Information Administration Independent Statistics and Analysis, “Coal Supply, Disposition and Prices, Reference Cases,
Electric Power, Nominal Dollar Average,” United States Energy Information Administration, accessed 1 April 2011, available at:
www.eia.doe.gov/oiaf/aeo/tablebrowser.

Doyle Trading Consultants, LLC and Hill & Associates, “The Coal Trading Handbook, 2007 Edition,” March 2007, p. 21-1.

C. A. Morrow, “Jefferies 6th Annual Global Industrial A&D Conference,” 10 August 2010. Morrow’s, VP Investor Relations, upward price for 2015
is in the range of $29-$36 per ton. The current price for PRB 8800 is $14.10; See: OTC PRB 8800 in “Coal and Energy and Price Report,”
Energy Publishing Inc.,18 February 2011.

P. Gartrell and J. Miller, “Peabody Projections Show Lucrative Chinese Market for PRB Coal,” Platts Coal Trader, 6 December 2010, available at:
http://www.plattsenergyweektv.com/story.aspx?storyid=124286&catid=293.

M. Parker, “Queensland Spurs U.S. Coal Exports to 15-Year High,” Bloomberg, 14 February 2011, available at:
http://www.bloomberg.com/news/2011-02-14/queensland-floods-drive-u-s-coal-exports-to-15-year-high-in-record-profi.html.

J. Bowden, “Coal demand boost as generators turn away from nuclear,” Industrial Fuel and Power, 24 May 2011,
available at: http://www.ifandp.com/article/0011260.html; “Japan quake rocks markets,” CoalTrans, March/April 2011, available at:
http://www.coaltransinternational.com/htm/f20110424.165554.htm.

For example, CONSOL/CNX Gas Corporation, “Q1 2010 Earnings Call Transcript,” 6 May 2010, available at:
http://seekingalpha.com/article/202182-cnx-gas-corporation-q1-2010-earnings-call-transcript?page=2.

and International Coal Group, Inc., “Growing Metallurgical Production (Metallurgical as Percent of Total Tons Sold),” Howard Weil Energy Conference,
22 March 2010, p. 17.

United States Energy Information Agency Independent Statistics and Analysis, “Coal News and Markets Report,” United States Energy Information Agency,
6 May 2011, available at: http://www.eia.doe.gov/cneaf/coal/page/coalnews/coalmar.html.

R. Bonskowski, W. D. Watson, and F. Freme, “Coal Production in the United States: An Historical Overview,” United States Energy Information Agency,
QOctober 20086, available at: http://www.eia.doe.gov/cneaf/coal/page/coal_production_review.pdf.

OTC NYMEX Coal and PRB 8800, in “Coal and Energy Price Report,” Energy Publishing Inc., 25 February 2007, p. 5.

K. Hanson, “Future Scenario Development for the ERCOT Long Term Study,” Electric Reliability Council of Texas, 17 August 2010, p. 8, available at:
http://www.ercot.com/content/meetings/sdwg/keydocs/2010/0817/Future_Scenarios_17AUG2010.pdf.

For example, Arch Coal’s recent fourth quarter earnings statement breaks out its Central Appalachian coal prices for 2011 thus far. The company’s

coking coal is priced at $105 per ton and its thermal coal is $66 per ton. See: Arch Coal Inc., “Fourth Quarter and Full Year 2010 Results,” Reuters,

28 January 2011, available at: http://www.reuters.com/article/2011/01/28/idUS137145+28-Jan-2011+PRN20110128. See for example the following
three articles: S. Hooks, “Analysts downsize CONSOL expectations,” Platts Coal Trader, 2 November 2010; S. Hooks, “Blankenship: UBB access denied,”
1 November 2010; J. Miller, “Patriot Q3 Coal sales at low end of revised guidance, loss deepens,”21 October 2010. Each article identifies the key role of
coal sales to the steel industry.

United States Energy Information Administration Independent Statistics and Analysis, “Coal News and Markets,” United States Energy Information
Administration, 6 June 2011, available at: http://www.eia.gov/cneaf/coal/page/coalnews/coalmar.htmi.

White Paper: Financial Risks of Investments in Coal



62

63

64

65

66

67

68

69

70

4

72

73

74
75

76
7
78
79

80

81

82

83

84

85

86

J. Tomich, “Coal Companies Follow the Trail West,” St. Louis Dispatch, 26 December 2010, available at:
http://www.stltoday.com/business/local/article_20accdbe-1409-5d60-a95b-d528c969bf56.html.

For a detailed analysis of the relative factors affecting the economic viability of mining in each region of the United States, see: United States Geological
Survey, “Coal Resources Availability, Recoverability and Economic Evaluation in the United States — A Summary,” 2009, Chapter D- Professional Paper,
1625-F, available at: http://pubs.usgs.gov/pp/1625f/downloads/ChapterD.pdf.

A very recent expression of this market condition in Central Appalachia can be found in: B. Matyi, “Duke Official Considers Coal Pricing Volatility,” Platts Coal
Trader, 22 February 2011. For regional overview of this dynamic, see also: H. Wynne et al., “Bernstein Commodities & Power: No Light for Dark Spreads:
How the Ruinous Economics of Coal-Fired Power Plants Affect the Markets for Coal and Gas,” Bernstein Research, 18 February 2011.

Massey Energy, “Massey Energy Reports Second Quarter Operating Results,” 27 July 2010, available at:
http://phx.corporate-ir.net/phoenix.zhtml?c=102864&p=irol-newsArticle&lD=1452676&highlight=.

Massey Energy, “2009 Annual Report,” United States Securities and Exchange Commission, 2009, Financial Highlights p. 1, available at:
http://phx.corporate-ir.net/phoenix.zhtml?c=102864&p=irol-reportsannual.

Massey Energy, “Massey Energy Reports 2010 Fourth Quarter and Full Year Operating Results,” 1 February 2011,
http://phx.corporate-ir.net/phoenix.zhtml?c=102864&p=irol-newsArticle&lD=1522795&highlight=.

“Coal and Energy Price Report,” Energy Publishing Inc., 11 June 2010. At least one trade paper carried a detailed review of industry concerns.
The paper continues to follow what news there is about the RFP and any ultimate procurement by Duke Energy.

Regarding Duke Energy, see: B. Matyi, “Duke Official Considers Coal Pricing Volatility,” Platts Coal Trader, 22 February 2011; SNL Report,
“Coal shipments to AEP plants fall sharply in 2010,” 7 March 2011; and C. Hewitt, “Southern Company Utility Perspective on the Future of Coal,”
Coaltrans, 3 February 2011, Slides 3 & 4.

For a complete discussion of the factors affecting the extraction of coal in the Gillette coal bed see: J. A. Luppens et al., “Assessment of Coal Geology,
Resources, and Reserves in the Gillette Coalfield, Powder River Basin, Wyoming,” United States Geological Survey Open-File Report 2008-1202, 2008,
available at: http://pubs.usgs.gov/of/2008/1202/. The most extensive narrative discussion of those factors is found on pages 19-22. Those factors
are then plotted in summary cost form on a graph (Figure 66). The graph, a cost curve, is based on an economic model that assumes a rate of return.
It plots the cost trajectory against the specific geological conditions in the coal bed as a function of mining intensity (tonnage mined).

C. Barker, “Dig Deep for Diligence on U.S. Coal,” The Motley Fool, 1 February 2011, available at:
http://www.fool.com/investing/general/2011/02/01/dig-deep-for-diligence-on-us-coal.aspx.

FirstEnergy Corporation, “Consolidated Report to the Financial Community Fourth Quarter 2010,” 16 February 2011, available at:
http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ90DE3NjR8Q2hpbGRJRDOtMXxUeXBIPTM=&t=1.

United States Energy Information Administration, “U.S. Coal Supply and Demand 2008 Review,” 14 April 2009, available at:
http://www.eia.doe.gov/cneaf/coal/page/special/feature08.pdf.

“Coal and Energy Price Report,” Energy Publishing Inc., 10 May 2010.

This includes both steam and metallurgical coal ports. See: B. Nichols, “FACTBOX: Estimates of U.S. Coal Port Export Capacity,” Reuters, 1 February 2008,
available at: http://uk.reuters.com/article/2008/02/01/usa-coal-factbox-idUKN0134399120080201.

W. Fitzgerald, “Millenium Withdraws Permit to Build West Coast Coal Export Terminal,” SNL Financial, 16 March 2011.
D. Lowrey, “Peabody Signs Deal to Export Coal Through Planned West Coast Terminal,” SNL Financial, 1 March 2011.
D. Lowrey, “Even With Higher Exports, Coal Sector Faces Flat Earnings in Years Ahead,” SNL Financial, 16 March 2011.

United States Energy Information Administration, “2009 Annual Coal Report: U.S. Coal Supply Disposition, Price 2007-08,” 18 September 2009, Table ES1.
Aggregate consumption data for coal does not equal production data because the reporting sources are different and EIA does not reconcile them.

For a broader discussion of non-electricity use of coal, see: World Coal Association, “Uses of Coal,” accessed 1 April, 2011, available at:
http://www.worldcoal.org/coal/uses-of-coal/.

For discussion of current and future markets see: Doyle Trading Consultants, LLC and Hill & Associates, “The Coal Trading Handbook, 2007 Edition,”
March 2007, p. 1-11-17, 2-24.

J.A. Luppens et al., “Assessment of Coal Geology, Resources, and Reserves in the Gillette Coalfield, Powder River Basin, Wyoming,”
United States Geological Survey Open-File Report 2008-1202, 2008, p. 26, available at: http://pubs.usgs.gov/of/2008/1202/.

United States Government Accountability Office, “Coal Power Plants: Opportunities Exist for DOE to Provide Better Information on the Maturity
of Key Technologies to Reduce Carbon Dioxide Emissions,” GAO-1-675, 16 June 2010.

Recent attempts to resurrect FutureGen, the nation’s CCS flagship project originally announced under President Bush and then canceled,

offered $1 billion from the Department of Energy. This amount is insufficient for such an undertaking. See: K. Skiba, “FutureGen overhaul announced,”
Chicago Tribune, 15 August 2010, available at:
http://articles.chicagotribune.com/2010-08-05/business/ct-biz-durbin-futuregen-0806-2-20100805_1_futuregen-coal-fired-clean-coal.

H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities Coal-Fired Generation Is Squeezed in the Vice of EPA Regulation: Who Wins and Who Loses?”
Bernstein Research, October 2010, available at: http://207.114.134.6/coal/oh/downloads/bernstein-report.pdf.

David Gardiner Associates and T. Sanzillo, “Investor Risks from Development of Oil Shale and Coal to Liquids,” Ceres, December 2010.

White Paper: Financial Risks of Investments in Coal



87

88

89

90

91

92

93
94

95

96

97

98

99

100

10

=

102

103

104

105

The “coal finance complex” is the collection of electric utility executives, mining executives, politicians, lobbyists, public utility commissions, public service
commissions, consultants, engineers, investment bankers, private equity and institutional investors, academic specialists, credit and stock analysts, and
business journalists who create, facilitate, and support the financial underpinnings and rationale for continued investment in coal and coal-based industries.

National Energy Technology Laboratory, “Tracking New Coal-Fired Power Plants, Coal’'s Resurgence in Electric Power Generation,”

United States Department of Energy, 1 May 2007, available at: http://cmnow.org/NETL%20New%20Coal%205.2007.pdf.

The document states that the plants would create 90 GW of electricity and cost approximately $145 bilion. For the purposes of this paper,
the cost of construction is assumed to be for a $2500 KW coal plant. The full cost is estimated at $225 billion.

Sierra Club, “Stopping the Coal Rush,” accessed 6 May 2011, available at: http://www.sierraclub.org/environmentallaw/coal/plantlist.aspx.

Based on National Energy Technology Laboratory cost of plant at $2500 per KW, average plant size 600MW: Department of Energy and National Energy
Technology Laboratory, "Impact of Cost Escalation on Power System R&D Goals," National Energy Technology Laboratory, August 2008, p. 9, available at:
www.netl.doe.gov/energy-analyses/pubs/Re-baselining%20for%20GPRA%20rev11.pdf.

S. Mufson, “Government Suspends Lending for Coal Plants: Risks Cited to Economy, Environment,” Washington Post, 13 March 2008, available at:
http://www.washingtonpost.com/wp-dyn/content/article/2008/03/12/AR2008031203784.html.

S. Mufson, “Government Suspends Lending for Coal Plants: Risks Cited to Economy, Environment,” Washington Post, 13 March 2008, available at:
http://www.washingtonpost.com/wp-dyn/content/article/2008/03/12/AR2008031203784.html.

R. Smith, “Surprise Drop in Power Use Delivers Jolt to Utilities,” The Wall Street Journal, 21 September 2008.

M. Hawthorne, “Clean coal dream a costly nightmare,” Chicago Tribune, July 11, 2010, p. 1, available at:
http://articles.chicagotribune.com/2010-07-12/news/ct-met-coal-plant-20100710_1_new-coal-fired-power-plant-clean-coal-electricity.

Associated Press, “Emails show Duke’s concerns about Edwardsport plant cost,” Heraldtimesonline.com, 3 January 2011, available at:
http://www.heraldtimesonline.com/stories/2011/01/03/earth.qp-5758025.sto.

Letter from G. V. Hellwig, Chief Air Quality Division, Michigan Department of Natural Resources, to B. L. Warner, Wolverine Power Supply Cooperative,
21 May 2010, available at: http://www.deq.state.mi.us/aps/downloads/permits/pubnotice/317-07/DenialLtr.pdf.

See also: Environmental News Service, "Michigan Denies Permit for New Coal-Fired Power Plant," ENS, 21 May 2010, available at:
http://www.ens-newswire.com/ens/may2010/2010-05-21-091.html.

During the period of 2007-2009, a number of challenges formally and informally were made to load forecasts. Some of the more common challenges
included: population trends were overstated; projected economic activity was overstated or had changed; consumer behavior was changing; and energy
efficiency measures were altering traditional electricity use patterns and prior use patterns did not warrant future growth assumptions. See: Scott Balice
Associates, "Review and Quantification of Certain Financial Risks of American Municipal Power — Ohio AMP Generating Station," Scott Balice Strategies,
1 February 2008, available at: http://www.ohiocitizen.org/campaigns/coal/AMP%200hio_ScottBalice_020108_FINAL_BW.pdf;

T. Sanzillo, "Client Memo: Wolverine 600 MW Power Plants," TR Rose Associates, 18 December 2007, available at:
www.midlandcares.org/pdfs/sanzillo_report_tom_karas.pdf; T. Sanzillo, “Testimony and Rebuttal in the Matter of Interstate Power and Light
(Marshalitown Plant), Certificate of Need.” October 2008 and February 2008. See TR Rose Associates, "The Right Decision," TR Rose Associates,

April 2009, available at: http://www.kftc.org/our-work/stop-smith/RightDecisionReport.pdf. for a discussion of Kentucky PSC’s discussion

of East Kentucky Cooperative’s load forecasts. See also: D. Schlissel et al., “An Assessment of Santee Cooper’s 2008 Resource Planning,”

Synapse Energy Economics, Inc., April 2009; and T. Janison, "LS Power pulls plug on Waterloo plant," WCF Courier, 7 January 2009.

R. Smith, “Surprise Drop in Power Use Delivers Jolt to Utilities,” The Wall Street Journal, 21 November 2008, available at:
http://online.wsj.com/article/SB122722654497346099.html.

American Municipal Power. Inc. v. Bechtel Power Corporation, United States District Court Southern District Ohio,
Civil Action Number 211-cv-131, 11 February 2011, available at http://dockets.justia.com/docket/ohio/ohsdce/2:2011cv00131/144262/.

CERA, “Power plant construction costs: Recovery paused as costs go flat once more,” 21 December 2010, available at:
http://press.ihs.com/press-release/energy-power/power-plant-construction-costs-recovery-paused-costs-go-flat-once-more.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,”
M.dJ. Bradley & Associates, August 2010, p. 17, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

J. Fahey, “Why Small Coal-Fired Plants Are Going Away,” Forbes, 19 July 2010, available at:
http://www.forbes.com/forbes/2010/0719/outfront-obama-coal-energy-electricity-clearing-air.html.

See also: H. Wynne, F. D. Broguin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing

on the Grim Outlook for Coal,” Bernstein Research, 9 March 2010. The Forbes article is based on an interview with Hugh Wynne, Senior Analyst
for Bernstein Research. See also: M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet

while Maintaining Electric Reliability,” M.J. Bradley & Associates, August 2010, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

H. Wynne, F. D. Brogquin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing on the
Grim Outlook for Coal,” Bernstein Research, 9 March 2010.

Table is reproduced in part from M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet
while Maintaining Electric Reliability,” M.J. Bradley & Associates, August 2010, p. 16, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

J. Fahey, “Why Small Coal-Fired Plants Are Going Away,” Forbes, 19 July 2010, available at:
http://www.forbes.com/forbes/2010/0719/outfront-obama-coal-energy-electricity-clearing-air.html.

White Paper: Financial Risks of Investments in Coal 36



106

107

108

109

110

ih

—

12

113

114

115

116

17
118

Current cost of electricity from coal: Edison Electric Institute, “2009 Financial Review of Investor Owned Utilities,” December 2009, p. 61.

EEl's graph depicts a coal cost electricity production of just over 3 cents per kwh for 2009 for all coal plants in the nation. Plants will range in cost

by efficiency, coal price, location, and other factors. Current cost of electricity from natural gas: Edison Electric Institute, “2009 Financial Review

of Investor Owned Utilities,” December 2009, p. 61; M. Finkenrath, “Cost and Performance of Carbon Dioxide Capture from Generation,”
OECD/International Energy Agency, 2009, Table 9, p. 34. Average retail price of electricity: United States Energy Information Agency, “U.S. Electric Power
Prices at a Glance,” accessed September 2010, available at: http://www.eia.gov/electricity. Cost for scrubbers: J. Fahey, “Why Small Coal-Fired Plants
Are Going Away,” Forbes, 19 July 2010. See also: H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists &
Environmentalists Agreeing on the Grim Outlook for Coal,” Bernstein Research, 9 March 2010. Rising cost: R. Navarre, President and Chief Commercial
Officer, “Expanding Markets and Peabody Growth Opportunities,” 2070 Analyst and Investor Forum, 17 June 2010, p. 41; C. A. Morrow, Vice President,
Investor Relations, Jefferies 6th Annual Global Industrial and A&D Conference, 10 August 2010, p. 23.

H. Wynne et al., “Bernstein Commodities & Power: No Light for Dark Spreads: How the Ruinous Economics of Coal-Fired Power Plants Affect the Markets

for Coal and Gas,” Bernstein Research, 18 February 2011. See also: M. Watson, “Value of coal generation down 10% in last six months: Barclay’s,
Platts Coal Trader, 4 February 2011.

H. Wynne et al., “Bernstein Commodities & Power: No Light for Dark Spreads: How the Ruinous Economics of Coal-Fired Power Plants Affect the Markets
for Coal and Gas,” Bernstein Research, 18 February 2011; The Brattle Group, “Potential Coal Plant Retirements Under Emerging Environmental
Regulations,” 8 December 2010; N. Mellquist et al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,”
Deutsche Bank Climate Change Advisors, November 2010, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf;
Bernstein Research, “U.S. Utilities Coal-Fired Generation Is Squeezed in the Vice of EPA Regulation: Who Wins and Who Loses?,” Bernstein Research,
October 2010; H. Wynne, F. D. Broquin, and S. Singh, “Black Days Ahead for Coal: EPA Air Emissions Regulation & the Outlook for Coal Fired Generation,”
Bernstein Research, 22 September 2010; M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet

while Maintaining Electric Reliability,” M.J. Bradley & Associates, August 2010, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf;

J. Fahey, “Why Small Coal-Fired Plants are Going Away,” Forbes, 19 July 2010, available at:
http://www.forbes.com/forbes/2010/0719/outfront-obama-coal-energy-electricity-clearing-air.html;

H. Wynne, F. D. Broquin, and S. Singh, “U.S. Utilities: A Visit to Washington Finds Utility Lobbyists & Environmentalists Agreeing on the Grim Outlook for
Coal,” Bernstein Research, 9 March 2010. See also: North American Electric Reliability Corporation, “2010 Special Reliability Scenario Assessment:
Resource Adequacy and Impact of Potential U.S. Environmental Regulations,” NERC, October 2010, available at:
http://www.nerc.com/files/EPA_Scenario_Final.pdf; Mike Morris, CEO, American Electric Power, “Power and Gas Leaders Conference,” Bank of
America Merrill Lynch, New York, 29 September 2010; ICF International, “Clean Air Regulations: Impacts of EPA Proposed Rules,” 16 September 2010;
Bernstein Commodities and Power, “How the Ruinous Economics of Coal-Fired Power Plants Affect the Markets for Coal and Gas,” 18 February 2011;

J. Drexler, Senior Vice President and CFO, Arch Coal “BMO Capital Markets 2011 Global Metals/Mining Conference,” February 2011.

Many of the studies are prepared by industry organizations. The motivation for some of the studies is to convince decision makers, Congress, and the EPA
that moving forward with public policy decision adverse to the coal industry will harm the reliability of the nation’s grid. In so doing, the reports also provide
valuable information that makes clear the weakened market position of the coal fleet as a contributor to the nation’s power supply.

H. Wynne et al., “Bernstein Commodities & Power: No Light for Dark Spreads: How the Ruinous Economics of Coal-Fired Power Plants Affect the Markets
for Coal and Gas,” Bernstein Research, 18 February 2011, p. 5.

Moody’s Investor service has offered an analysis of this concept of cumulative risk related to coal and how regulatory boards may ultimately be compelled
to rule against coal-fired powered plants because of the combined impact of all the special dockets, considerations and rate increases that will be required
to sustain coal-fired generation in the future. See: Moody’s Investor Service, “The Cost of Climate Change,” Corporate Finance — Special Comment,
February 2008.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,”
M.J. Bradley & Associates, August 2010, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,”
M.J. Bradley & Associates, August 2010, available at:
http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

The extensive discussion of system reliability in the report is based on data from the North American Electric Reliability Corporation (NERC), “2010 Special
Reliability Scenario Assessment: Resource Adequacy and Impact of Potential U.S. Environmental Regulations,” October 2010 conclusions regarding
reliability are different than M.J. Bradley’s. NERC expresses greater concern about the impact of plant retirements on reliability than M.J. Bradley. The two
studies differ in how they view future power generation with M.J. Bradley offering an analysis of new generation, existing natural gas utilization, past industry
practice and current reliability response mechanisms. NERC assumes no new additions as retirements occur. Hence it's more pessimistic outlook on
reliability.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,” M.J. Bradley &
Associates, August 2010, p. 11, available at: http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.
Some initial research has been conducted on the viability of repowering with analysis focusing on proximity of existing coal plants to existing natural gas
lines. See: M. Kaplan, “Displacing Coal with Generation from Existing Natural Gas-Fired Power Plants,” Congressional Research Service, 19 January 2010.

M.J. Bradley’s approach to regulation contrasts with a more narrow perspective that the utility industry puts forward. See: Edison Electric Institute,
“Economic Impacts of Coal,” Testimony before the Congressional Caucus on Coal, 25 May 2010. The testimony seeks to delay implementation
of several EPA regulatory actions.

The Brattle Group, “Potential Coal Plant Retirements Under Emerging Environmental Regulations,” 8 December 2010, p. 9, 31.

The Brattle Group, “Potential Coal Plant Retirements Under Emerging Environmental Regulations,” 8 December 2010, p. 29.

White Paper: Financial Risks of Investments in Coal

37



119

120
121
122

123

124

125
126

127

128
129
130

13

harg

132

133

134

135

136

137

138

The recent passage of the Clean Air-Clean Jobs Act and actions taken by the Colorado Public Utilities Commission suggest that legislatures and regulators
can begin the process of closing coal plants based on broad policy grounds. The final plan called for the retirement of 550 MW by 2017 at three separate
plants. See: Colorado Department of Regulatory Agencies, “PUC Issues Decisions on Emissions Reduction Plans as Required by State’s Clean Air Clean
Jobs Law,” Public Utilities Commission, 15 December 2010.

The Brattle Group, “Potential Coal Plant Retirements Under Emerging Environmental Regulations,” 8 December 2010, p. 27.
ERCOT, “2009 State of the Market Report,” July 2010, p. 51-55.

See discussion of Texas coal imports in J. Dayette and B. Freese, “Burning Coal, Burning Cash: Ranking the states that import the most coal,”
Union of Concerned Scientists, March 2011, p. 44. PRB is the most prevalent coal on the market, and is the cheapest that is widely available.
Lignite is demonstrably less expensive as it has lower heat rate capacity. It is mined in Texas. The combined use of the two coals arguably produces the
lowest burn costs in the country. That the low coal price does not offset CapEx and other costs as well as the changing market conditions is noteworthy.

Brattle Group typically represents independently owned tilities. In essence this paper supports the broader industry position that regulatory enforcement
by the EPA should be delayed until the utilities can comply.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,” M.J. Bradley &
Associates, August 2010, p. 4, available at: http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.
The extensive discussion of system reliability in the report is based on data from the North American Electric Reliability Corporation (NERC), “2010 Special
Reliability Scenario Assessment: Resource Adequacy and Impact of Potential U.S. Environmental Regulations,” October 2010 conclusions regarding
reliability are different than Bradley’s. NERC expresses greater concern about the impact of plant retirements on reliability than Bradley. The two studies differ
in how they view future power generation with Bradley offering an analysis of new generation, existing natural gas utilization, past industry practice, and
current reliability response mechanisms. NERC assumes no new additions as retirements occur. Hence it's more pessimistic outlook on reliability.

F. Small and L. Frantzis, “The 21st Century Electric Utility: Positioning for a Low-Carbon Future.” Ceres, 2010, p. 11.

M.J. Bradley & Associates and Analysis Group, “Ensuring A Clean, Modern Electric Generation Fleet while Maintaining Electric Reliability,” M.J. Bradley &
Associates, August 2010, p. 12-13, available at: http://www.mjbradley.com/documents/MJBAandAnalysisGroupReliabilityReportAugust2010.pdf.

N. Mellquist et al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 88-89, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

F. Small and L. Frantzis, “The 21st Century Electric Utility: Positioning for a Low-Carbon Future.” Ceres, 2010, p. 13.
F. Small and L. Frantzis, “The 21st Century Electric Utility: Positioning for a Low-Carbon Future.” Ceres, 2010.

N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 16, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 20, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

See: Massachusetts Institute of Technology Energy Initiative, “The Future of Natural Gas: an MIT Interdisciplinary Study,” Massachusetts Institute of
Technology, June 2010, available at: http://web.mit.edu/mitei/research/studies/naturalgas.html.

N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 15-16, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 49, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 49, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 33, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 33, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

“Energy and Economic Benefits,” Energy In Depth Fact Sheet, accessed 15 March 2010, available at:
http://www.energyindepth.org/in-depth/frac-in-depth/energy-and-economic-benefits/.

“Drilling Down — Documents: Natural Gas's Toxic Waste.” The New York Times, 26 February 2011, available at:
http://www.nytimes.com/interactive/2011/02/27/us/natural-gas-documents-1-
intro.html?ref=drillingdown&gwh=95D6176E3084FC2894A9C01157A41A02. and
http://www.nytimes.com/interactive/2011/02/27/us/natural-gas-documents-1.html#document/p388/a9933;

. Urbina, “Regulation Lax as Gas Wells’ Tainted Water Hits Rivers,” The New York Times, 26 February 2011, available at:
http://www.nytimes.com/2011/02/27/us/27gas.html;

D. Horwitt, Senior Analyst, Environmental Working Group and T. Colborn, President, The Endocrine Disruption Exchange, “Letter to David Patterson,
Governor of New York and Michael Bloomberg, Mayor of New York City,” 11 August 2008, available at:
http://www.awwa.org/files/Publications/WaterWeek/1219434939844.pdf;

K. Cusolito, “America’s Next Drilling Disaster?” The Nation, 9 June 2010, available at:
http://www.thenation.com/article/next-drilling-disaster?page=full;

United States House of Representatives Committee on Energy and Commerce Minority Staff, “Chemicals Used in Hydraulic Fracturing,”

United States House of Representatives Committee on Energy and Commerce, April 2011, available at:
http://democrats.energycommerce.house.gov/sites/default/files/documents/Hydraulic%20Fracturing%20Report%204.18.11.pdf.

White Paper: Financial Risks of Investments in Coal

38



139 Halliburton, “Hydraulic Fracturing, Clean Suite Technologies,” accessed May 2011, available at:
http://www.halliburton.com/public/projects/pubsdata/hydraulic_fracturing/CleanSuite_Technologies.html;
Frac Focus, “Chemical Disclosure Registry,” accessed 1 June 2011, available at: http://fracfocus.org/.

140 N. Mellquist et. al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Aadvisors, November 2010, p. 56 &, 49, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

141 R. W. Howarth, R. Santoro, and A. Ingraffea, “Methane and the greenhouse-gas footprint of natural gas from shale formations, A letter,” 13 March 2011,
available at: http://www.sustainablefuture.cornell.edu/news/attachments/Howarth-EtAl-2011.pdf.

142 United States Environmental Protection Agency, “ Natural Gas STAR Program- Basic Information,” last updated 26 May 2011, available at:
http://www.epa.gov/gasstar/basic-information/index.html#sources and http://www.epa.gov/gasstar/documents/greencompletions.pdf.

143 For upcoming research, see Joint Institute for Strategic Energy Analysis: http://www.jisea.org/.

144 United States Energy Information Administration Independent Statistics and Analysis, “Renewable Energy Consumption and Electricity Preliminary Statistics
2009,” data for 2008, August 2010, available at: http://www.eia.doe.gov/cneaf/alternate/page/renew_energy consump/rea_prereport.html.

145 United States Energy Information Administration, Assistant Administrator for Energy Analysis, Office of Electricity, Coal, Nuclear, and Renewables,
Renewable Analysis Team, “Trends in Renewable Energy Consumption and Electricity 2009,” United States Department of Energy, March 2011, p. 1,
available at: http://www.eia.doe.gov/renewable/annual/trends/pdf/trends.pdf. Between 2008 and 2009, consumption of all major fuels declined —
except for renewables. Coal dropped the most, falling 12%, while petroleum consumption fell nearly 5%, natural gas consumption fell 2%, and nuclear fuel
consumption fell by nearly 1%. The EIA notes that “the decline in all of these sources of energy masks the switching of coal to natural gas for electricity
generation due to low natural gas prices.”

146 United States Energy Information Administration, Assistant Administrator for Energy Analysis, Office of Electricity, Coal, Nuclear, and Renewables,
Renewable Analysis Team, “Trends in Renewable Energy Consumption and Electricity 2009,” United States Department of Energy, March 2011, p. 1,
available at: http://www.eia.doe.gov/renewable/annual/trends/pdf/trends.pdf.

147 Pew Center on Global Climate Change, “Renewable & Alternative Energy Portfolio Standards,” updated 7 April 2011, available at:
http://www.pewclimate.org/what_s_being_done/in_the_states/rps.cfm.

148 United States Energy Information Administration, Assistant Administrator for Energy Analysis, Office of Electricity, Coal, Nuclear, and Renewables,
Renewable Analysis Team, “Trends in Renewable Energy Consumption and Electricity 2009,” United States Department of Energy, March 2011, p. 1,
available at: http://www.eia.gov/renewable/annual/trends/pdf/trends.pdf.

149 CMS Energy, “Consumers Energy Updates Renewable Energy Plan; State's Largest Renewable Energy Provider Lowers Costs to Customers
by $55 Million a Year,” CMS Energy Press Release, 24 February 2011, available at:
http://phx.corporate-ir.net/phoenix.zhtmli?c=101338&p=irol-newsArticle_print&ID=1532869&highlight=.

150 “Global Clean Power: A $2.3 Trillion Opportunity,” Pew Charitable Trusts and The Clean Energy Economy, 2010, p. 33, available at:
http://www.pewenvironment.org/uploadedFiles/PEG/Publications/Report/G20%20Global%20Clean%20Power.pdf.

15

'y

United States Energy Information Administration, “Annual Energy Outlook 2011 with Projections to 2035,” April 2011, p. 77, available at:
http://www.eia.gov/forecasts/aeo/pdf/0383(2011).pdf.

152 United States Energy Information Administration, “Annual Energy Outlook 2011 with Projections to 2035,” April 2011, p. 77, available at:
http://www.eia.gov/forecasts/aeo/pdf/0383(2011).pdf.

153 N. Mellquist et al., “Natural Gas and Renewables: A Secure Low Carbon Future Energy Plan for the United States,” Deutsche Bank Climate Change
Advisors, November 2010, p. 64, available at: http://www.dbcca.com/dbcca/EN/_media/NaturalGasAndRenewables.pdf.

154 “Global Clean Power: A $2.3 Trillion Opportunity,” Pew Charitable Trusts and The Clean Energy Economy, 2010, p. 31, available at:
http://www.pewenvironment.org/uploadedFiles/PEG/Publications/Report/G20%20Global%20Clean%20Power.pdf.

155 E. Goossens, “Solar Power May Already Rival Coal, Prompting Installation Surge,” Bloomberg, 5 April 2011, available at:
http://www.bloomberg.com/news/2011-04-05/solar-energy-costs-may-already-rival-coal-spurring-installation-boom.html.

156 E. Goossens, “Solar Power May Already Rival Coal, Prompting Installation Surge,” Bloomberg, 5 April 2011, available at:
http://www.bloomberg.com/news/2011-04-05/solar-energy-costs-may-already-rival-coal-spurring-installation-boom.html.

157 S. van Renssen, “The Eurovision Energy Contest 2050,” European Energy Review, 30 May 2011, available at:
http://www.europeanenergyreview.eu/site/pagina.php?id=3006;
International Energy Agency, “Harmnessing Variable Renewables: A Guide to the Balancing Challenge,” 2011, accessible at:
http://www.iea.org/w/bookshop/add.aspx?id=405.

158 EnerNex Corporation, “Eastern Wind Integration and Transmission Study,” The National Renewable Energy Laboratory, revised February 2011, p. 229,
available at: http://www.nrel.gov/wind/systemsintegration/pdfs/2010/ewits_final_report.pdf;
GE Energy, “Western Wind and Solar Integration Study,” The National Renewable Energy Laboratory, May 2010, Executive Summary p. 26, available at:
http://www.nrel.gov/wind/systemsintegration/pdfs/2010/wwsis_final_report.pdf.

159 GE Energy, “Western Wind and Solar Integration Study,” The National Renewable Energy Laboratory, May 2010, p. 314, available at:
http://www.nrel.gov/wind/systemsintegration/pdfs/2010/wwsis_final_report.pdf.

White Paper: Financial Risks of Investments in Coal


http://www.eia.gov/forecasts/aeo/pdf/0383(2011).pdf
http://www.eia.gov/forecasts/aeo/pdf/0383(2011).pdf

©2011 « 311 California Street, Suite 650 * San Francisco, CA 94104



	Table of Contents
	Executive Summary
	Table: Competitive Disadvantage of Existing Coal-Fired Power Plants

	Forward
	Introduction
	I. Regulatory Risks
	Background
	Table 1: EPA Regulatory Timeline
	Regulations Affecting Coal-Fired Power Plants
	Regulations Affecting Coal Mining

	II. Commodity Risk: Coal Price, Production, and Distribution
	Background
	The Price of Coal
	Table 2:Historical Average Weekly Coal Commodity Spot Prices
	Table 3: Spot Price of Coal, December 2009-April 2011
	Cost of Coal Production
	Distribution Risks
	Factors to Watch
	Table 4: 2008 End Use of Coal Mined in the U.S. (1123.8MMtons)

	III. Construction Risk
	Background
	New Construction Risks
	Table 5: Increasing Construction Costs
	Upgrading Existing Facilities
	Table 6: Status of U.S. Coal Plants
	Table 7: Competitive Disadvantage of Existing Coal-Fired Power Plants

	IV. A Consensus Among Industry Analysts
	Coal Fleets Are at Risk
	Viable Alternatives to Coal
	Table 8: Revenue Models for Utilities
	Table 9: Renewable & Alternative Energy Portfolio Standards
	Table 10: Renewable Capacity Growth To 2035

	Conclusion
	Endnotes

