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Summary

This paper reviews regulatory and related federal policies applicable to coal production and use
in the United States (U.S.), and identifies a range of possible impacts of these rules and policies
on future U.S. coal production.

Coal provided 18% of the primary energy consumed in the U.S. in 2012.> As shown in Figure 1,
U.S. coal use has declined over the past several years. Moreover, additional declines are
projected for the principal use of coal in the U.S., electric power generation. The U.S.
Department of Energy’s Energy Information Administration (USDOE/EIA) estimates that U.S.
coal-fueled electric power capacity will decline by 60 GW in 2018, compared to 2011.> These
declines primarily reflect a combination of market forces and the cost of compliance with
recent regulatory requirements applicable to coal-fueled electric power plants. This paper
reviews federal regulations affecting coal use in the U.S., including those related to air pollution
emissions, water pollution, and solid waste streams. Several potentially important rules,
including performance standards limiting CO, emissions from new and existing coal-fueled
power plants, are under development by the USEPA, but have not yet been promulgated. The
paper will identify impacts predicted by published reports that evaluated both the rules that
have been adopted, and those under development.

This report also reviews current and projected exports of U.S. coal, and efforts underway to
establish additional export terminals along the U.S. Gulf Coast (50 million tons per year of

! Annual Energy Review — 2012, U.S. Department of Energy, Energy Information Administration (USDOE/EIA), 2013.
> AEO2014 projects more coal-fired power plant retirements by 2016 than have been scheduled, USDOE/EIA,
February 14, 2014, http://www.eia.gov/todayinenergy/detail.cfm?id=15031 .
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export capacity) and West Coast (100 million tons per year of export capacity). In particular,
there is interest in increasing U.S. exports of primarily subbituminous coal mined in the western
U.S., via new export terminals proposed to be located along the coasts of Oregon and
Washington. Construction of these terminals is subject to permits by both the U.S. Corps of
Engineers and state environmental agencies, and is controversial due to concerns over local
environmental effects associated with operation of the terminals and the contribution of coal
combustion to global climate change. Some of the smaller proposed terminals have been
canceled by their developers, but other terminals are continuing in the permitting process.

Introduction

Coal use has played a vital role in the U.S. energy economy since the late 19" Century. Figure 1
shows that coal replaced wood as the primary source of energy in the U.S. by 1890 and enjoyed
rapid growth in use between 1880 and 1920. Figure 2 shows the surge in oil and natural gas
consumption following World War I, overtaking coal’s contribution, and coal use averaging 21
Quadrillion Btus per year over the 20 year period of 1993-2012.% As depicted in Figure 3, 81%
of U.S. coal production in 2012 was used to produce electricity. About 13% of U.S. coal
production was exported in 2012.”

Figure 1. U.S. Energy Consumption
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* Annual Energy Review — 2011, USDOE/EIA, 2012.
* Annual Energy Review — 2012, USDOE/EIA, 2013.
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Ibid.
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Figure 2. U.S. Energy Consumption Since 1950.
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Figure 3. U.S. coal flow in 2011, million TPY (USDOE/EIA).
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U.S. coal mining and coal use by power plants, grew steadily between 1950 and 2000. Figure 4
shows that coal was the dominant fuel for electric power production during this period,®
despite strong environmental regulations applied to coal, beginning in the early 1970s.

Figure 4. U.S. Electric power generation.
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Source: Data taken from Electric Povser Annual - 2012, USDOE/EIA.

However, since 2008 coal-based power generation has declined in the U.S., due to a
combination of factors including environmental regulations, competition from relatively low
cost natural gas, and state mandates to use more renewable energy for power production. As
discussed in this paper, a series of recently adopted environmental regulations have caused or
contributed to announcements by power plant owners that they intend to close a significant
portion of the current coal-based generation capacity within the next three years. Additional
regulations, including rules to limit greenhouse gas emissions, are pending and could sharply
increase the amount of shuttered coal-based generation capacity.

This paper offers background on the primary environmental laws impacting coal use in the U.S.,
and then focuses on recent and pending regulations being adopted pursuant to these laws. The
expected impact of adopted rules and potential impact of future rules will be presented. Given

® Electric Power Annual — 2012, USDOE/EIA, 2013.
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the state of flux for several of the key regulations, the reader is encouraged to use U.S.
Environmental Protection Agency (USEPA) websites that track future changes in these
rulemakings. The report will also discuss factors which could impact U.S. coal export levels,
recognizing that the focus of the report is U.S. environmental regulations impacting coal, not
international coal trade. Lastly, because improved technology can reduce the impact of
regulations on the use of coal, this report will provide a brief review of ongoing research and
development related to CO, emissions from coal-fueled power plants.

U.S. Environmental Legislation

Laws providing the legal authorization for the regulations discussed in this report include the
Clean Air Act, the Clean Water Act, the Resource Conservation and Recovery Act, the Surface
Mining Control and Reclamation Act, and the Federal Mine Safety and Health Act. Most federal
environmental legislation incorporates collaboration between federal agencies, like the U.S.
Environmental Protection Agency (USEPA), and state environmental agencies. Hence, in
addition to the federal legislation described below, there is a large body of state environmental
legislation which authorizes state regulations needed to meet the requirements of the
federal/state collaboration. Federal laws most relevant to the production or use of coal in the
U.S. are summarized below.

The Clean Air Act

The original Clean Air Act was enacted in 1963, but major regulatory programs were added in
amendments enacted in 1970, 1777, and 1990. The 1970 amendments created three major
programs impacting coal: the establishment of national ambient air quality standards for
ubiquitous pollutants such as particulate matter, sulfur dioxide, and nitrogen oxides, and rules
governing state regulations to achieve those air quality standards; standards for new sources
within certain major industrial categories, like power plants, cement plants, and incineration;
and standards for hazardous air pollutants. The 1977 amendments provided authorization to
address areas of the U.S. that had not yet attained air quality standards established under the
1970 amendments (nonattainment areas), provided a framework to prevent significant
deterioration of air quality in areas that were in compliance with ambient air quality standards,
and created a program to improve visibility above certain federal lands (essentially large
national parks, national forests, and wilderness areas). The 1990 amendments created the acid
rain mitigation program, applicable to SO, and NOx from power plants and certain other
industrial sources; revised the program for addressing toxic air pollutants to first apply
maximum achievable control technology to sources of 189 listed pollutants, and then manage
residual health risks in a later regulation if necessary; and expanded visibility-related
environmental requirements.

The Clean Water Act

The legislative roots of the Clean Water Act (CWA) originated in 1948, but today’s regulatory
requirements are based on the Federal Water Pollution Control Amendments of 1972, the
Clean Water Act of 1977, and the Water Quality Act of 1987. Emission limits adopted pursuant
to the Clean Water Act are implemented through the National Pollutant Discharge Elimination
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System (NPDES), which is a permitting program for industrial facilities, certain government
facilities, and certain agricultural operations. Sources are regulated through a combination of
technology based standards (“best available technology”) and additional requirements if
needed to achieve water quality standards in a particular water body. New sources in
identified industrial categories, like power plants, are subject to new source performance
standards for discharges to surface waters. Additionally, sources in specified industrial
categories that send wastes to publicly owned treatment works (generally, municipal
wastewater treatment facilities), are subject to either Pretreatment Standards for Existing
Sources (PSES), or Pretreatment Standards for New Sources (PSNS). Section 316 of the CWA
requires EPA to set standards for thermal pollution discharges and cooling water intake
structures. Coal mining activities that cause discharges to streams and certain other
waterbodies are required by Sections 402 and 404 of the CWA to obtain a permit from the U.S.
Army Corps of Engineers.

The Resource Conservation and Recovery Act (RCRA)

RCRA was enacted in 1976, and authorizes the regulation of solid waste and hazardous waste
disposal. Subtitle C of RCRA addresses management of hazardous wastes in a “cradle-to-grave”
approach (including generation, transport, and storage). Non-hazardous solid wastes are
covered by Subtitle D. In addition to the waste management provisions in RCRA, the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) was
enacted in 1980 to create a trust fund for waste removal and remediation of certain existing
hazardous waste sites, and to establish legal liability for hazardous waste materials.

Coal Mining Legislation

Authority for regulation of coal mining is provided by Federal Mine Safety and Health Act of
1977 (FMSHA), which primarily covers miner health and safety, and by the Surface Mining
Control and Reclamation Act (SMCRA), which covers surface mining practices and restoration of
land after a surface mining operation. FMSHA was amended in 2006 to require, among other
things, emergency response plans for underground mines, mine rescue teams, and sealing of
abandoned mining areas.

SMCRA authorizes environmental standards for surface mines, permitting, requirements for
bonds to ensure post-mining land remediation, and prohibition of surface mining on certain
lands, such as national parks or wilderness areas.” SMCRA placed a small tax on both surface
and underground mining to fund reclamation of lands associated with abandoned mining
operations, and the tax was expanded in amendments to SMCRA in 2006. Additionally, the
Endangered Species Act requires that the Department of Interior’s Office of Surface Mining
consult with the Department’s Fish and Wildlife Service when considering a mine permit
application involving federally owned land.

’ Major SMCRA-Related Milestones, U.S. Department of Interior, Office of Surface Mining,
http://www.osmre.gov/Irg/chronlisting.shtm .
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Recent and Pending Environmental Regulations Impacting Coal

The U.S. Congress defines the scope and timing of federal environmental protection programs
related to coal through enactment of laws, such as those described above. However, detailed
regulations applicable to pollutant emitting sources, or requiring state agencies to adopt such
regulations, are promulgated by administrative agencies, such as the USEPA. Agency
regulations, in turn, can become the subject of litigation through which a federal court will
determine if the agency action was within the authority granted by law. A court may rule, for
example that an agency’s action was improper, but correctable and “remand” the rule for
corrective action by the agency. However a rule which is fundamentally in conflict with the law
may be “vacated” (completely voided, requiring the agency to start the regulatory process
anew). The following sections of this report will discuss a series of recent or pending regulatory
actions which have significantly impacted the production and use of coal in the U.S., or which
are likely to have a significant impact over the next few years. The discussion will note those
regulations which have been reversed by reviewing courts.

Air Pollution Regulations

EPA air pollution regulations most relevant to coal production and use in the U.S. are those that
apply to the major consumer of U.S. coal: coal-fueled power plants. Power plants are subject
to multiple layers of emission regulation, including:

e State regulations designed to achieve and maintain National Ambient Air Quality
Standards (NAAQS).2 NAAQS define concentrations of specific pollutants in the outdoor
atmosphere that ensure protection of human health with a margin of safety, and ensure
elimination of all other environmental impacts from those pollutants. The pollutants
are those for which the USEPA has issued “criteria documents” defining safe
concentrations, and the pollutants are referred to as “criteria pollutants.” Only air
pollutants that are ubiquitous are treated as criteria pollutants. Table 1 includes a list of
NAAQS.’ Although the NAAQS are not directly enforceable against a given pollutant
emitting source, the state regulations to implement the NAAQS (State Implementation
Plans, or “SIPs”) are. SIPs address emissions from existing sources of air pollution and
provide for permitting of new sources, as discussed below. The original NAAQS, and
original SIPs, were promulgated in the 1970’s. The Clean Air Act requires review of air
quality criteria every five years. Hence, the criteria, NAAQS, and SIPs have all undergone
multiple revisions over the past four decades.

e New Source Performance Standards (NSPS). These standards are emission limits
applicable to new facilities in specific source categories, such as power plants and
cement plants, set by the USEPA. The first NSPS for power plants were promulgated in
1971 and regulated SO,, NOx, and PM. Section 111 of the Clean Air Act requires that
NSPS be reviewed every eight years, and updated as appropriate. Revised standards
apply only to units that commence construction after the date of the proposed rule to
revise the current standards. The most recent revisions applicable to power plants were

8 National Ambient Air Quality Standards, USEPA, http://www.epa.gov/air/criteria.html .
9 .
Ibid.
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promulgated in 2012.° A significant new NSPS regulation to limit CO, emissions from
new coal and natural gas-fueled power plants, proposed by EPA in January 2014, is
discussed below.

e Acid Deposition Control (Acid Rain). Subchapter IV-A of the Clean Air Act was created by
the Clean Air Act Amendments of 1990. Implementing regulations by EPA required
reductions in SO, and NOx from existing power plants, located in the eastern half of the
U.S., in two-phase programs.11 SO, regulations were implemented through a “cap and
trade” regulatory mechanism®? that provided greater flexibility in reaching required
tonnage reductions than had former regulatory approaches.

e Mercury and Air Toxics Standards (MATS). Regulation of toxic air pollutants, governed
by Section 112 of the Clean Air Act, has a complicated history. Section 112(n)(1)(A) of
the Act recognized that other regulatory programs would result in reductions of
hazardous air pollutants from power plants, and directed EPA to conduct a study to
determine if additional regulation under Section 112 of the Act was needed. EPA issued
two reports in the 1990s that failed to reach “a determination as to whether or not
regulations to control hazardous air pollutant emissions from utility units are
appropriate and necessary.”13’14 In 2000, however, EPA issued a finding15 that additional
regulations were “necessary and appropriate,” and then promulgated the 2005 Clean
Air Mercury Rule (CAMR). This rule was vacated by a reviewing court on procedural
grounds.16 Its replacement, the 2011 MATS rulemaking, is discussed in detail below.
Under the MATS rule, both new and existing coal-fueled power plants must reach
emission limits based on the “Maximum Achievable Control Technology,” or MACT.

e Visibility Enhancement (Regional Haze). The Clean Air Act requires additional protection
of air quality in certain pristine areas such as national parks.17 Part of this program is a
regulatory initiative to limit pollution-based haze in these pristine areas, including
requirements for states to require use of Best Available Retrofit Technology (BART) by
certain large existing sources of emissions contributing to haze. States must also
prepare strategies (including regulations limiting emissions) to show progress on
reducing haze at Class | areas, and update those strategies every ten years. Regulations
defining these programs were promulgated by EPA in 1980, 1999," and 2005.%°

19.77FR9450, February 16, 2012.

" For S02, affected sources were required to be in compliance with Phase 1 by 1995, and with Phase 2 by 2000.
For NOx, the compliance dates for Phase 1 and 2 were 1996 and 2000, respectively.

2 Acid Rain Program, USEPA, http://www.epa.gov/AIRMARKETS/progsregs/arp/ .

B3 study of Hazardous Air Pollutant Emissions from Electric Utility Steam Generating Units -- Final Report to
Congress, USEPA, EPA-453/R-98-0044a, February 1988, http://www.epa.gov/ttn/oarpg/t3/reports/eurtcl.pdf .
1 Mercury Study — Report to Congress, USEPA, EPA-452/R-97-003, December 1997,
http://www.epa.gov/ttn/oarpg/t3/reports/volumel.pdf .

1> 65FR79825, December 20, 2000.

'® New Jersey v. EPA, 517 F.3d 574 (D.C. Cir., 2008).

" These areas are defined as “Class |” areas under EPA’s rules to prevent significant deterioration of air quality.
156 national parks and wilderness areas are designated as “Class |” areas. See:
http://www.epa.gov/visibility/program.html .

® The 1980 rulemaking addressed visible plumes, essentially emissions that were “reasonably attributable” to one
or a small group of sources. These requirements are codified in 40CFR51.300 — 307.
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e New Source Review. All major new emitters of certain air pollutants, including criteria
air pollutants, must obtain a permit prior to commencing construction. These rules
cover all new coal-fueled power plants. In addition to ensuring that the new unit will
not violate a NAAQS, the applicant must demonstrate that the facility will employ the
Best Available Control Technology (BACT) for all air pollutants regulated under the Clean
Air Act (excluding hazardous air pollutants, which are regulated separately). BACT is
determined by the permitting authority (usually a state environmental agency) on a
case-by-case basis, considering the design and economics of the unit being proposed,
and cannot be less stringent than any applicable NSPS limit. Note that, although EPA
has not yet promulgated emission limits for CO, from power plants, any new power
plant must apply BACT for CO,.

As can be seen from this listing of regulatory programs, the Clean Air Act often differentiates
between existing unit requirements, which can be generally described as protecting public
health and welfare, versus new unit requirements, which generally require the best possible
control technology without regard to specific environmental goals. Existing units are subject to
regulation under SIPs (and the subordinate Cross-state Air Pollution Control Program discussed
below), the Visibility Enhancement program, the Acid Deposition mitigation program, and the
MATS program. They are not subject to elements of those programs specific to new units, or to
the New Source Review program.? This could be viewed either as permitting existing units to
be “grandfathered” from certain regulations, or as requiring new units to go beyond what is
necessary to protect environmental objectives. Under either interpretation, it is clear that both
new and existing coal-fueled power plants are subject to stringent emission regulations under
the Clean Air Act. Specific elements of the most important regulations impacting air pollution
from coal-fueled power plants are presented below.

'% Regional Haze Regulations; Final Rule, USEPA, 64FR35714, July 1, 1999.

2% Regional Haze Regulations and Guidelines for Best Available Retrofit Technology (BART) Determinations; Final
Rule, USEPA, 70FR39104, July 6, 2005.

' An existing source can become subject to New Source Review if it undergoes a “major modification,” loosely
defined as a physical change or change in the method of operation that causes an increase in annual emissions at
that unit.
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Table 1. National Ambient Air Quality Standards (USEPA)

Pollutant Primary/
. . Averaging Time Level Form
[final rule cite] Secondary ging
[C;gt;cénSIZ/lzogr;oxiJ: 31 primary 8-hour 9 ppm Not to be exceeded more than
2011] 1-hour 35 ppm once peryear
Lzae rimary and |Rolling 3 month 0.15 /m3
[73 FR 66964, Nov 12, P y & e HE Not to be exceeded
secondary |average
2008]
. 98th percentile, averaged over 3
Nitrogen Dioxide primary 1-hour 100 ppb years
[75 FR 6474, Feb 9, 2010]
[61 FR 52852, Oct 8, 1996] E;L?i;éf;d Annual 53 ppb fal Annual Mean
Ozone . Annual fourth-highest daily
[73 FR 16436, Mar 27, E:c';‘s;‘;fnd 8-hour 9075 ppm | ximum 8-hr concentration,
2008] y averaged over 3 years
I
primary Annual 12 pg/m’ 322:: mean, averaged over 3
I
PM, 5 secondary |Annual 15 pg/m’ ar;;wrl;a mean, averaged over 3
Particle y
Pollution . .
- primary and 3 98th percentile, averaged over 3
Dec 14, 2012 secondary 24-hour 35 pug/m years
rimary and Not to be exceeded more than
PMyo Eecond\;ry 24-hour 150 ug/m3 once per year on average over 3

years

99th percentile of 1-hour daily
primary 1-hour 75 ppb 4 maximum concentrations,
averaged over 3 years

Sulfur Dioxide

[75 FR 35520, Jun 22,
2010]

[38 FR 25678, Sept 14,
1973] secondary |3-hour 0.5 ppm

Not to be exceeded more than
once per year

(1) Final rule signed October 15, 2008. The 1978 lead standard (1.5 ug/m3 as a quarterly average) remains in effect until one year after an
area is designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard remains in effect
until implementation plans to attain or maintain the 2008 standard are approved.

(2) The official level of the annual NO, standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparison
to the 1-hour standard.

(3) Final rule signed March 12, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour concentration,
averaged over 3 years) and related implementation rules remain in place. In 1997, EPA revoked the 1-hour ozone standard (0.12 ppm, not
to be exceeded more than once per year) in all areas, although some areas have continued obligations under that standard (“anti-
backsliding”). The 1-hour ozone standard is attained when the expected number of days per calendar year with maximum hourly average
concentrations above 0.12 ppm is less than or equal to 1.
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http://www.gpo.gov/fdsys/pkg/FR-2010-02-09/html/2010-1990.htm
http://www.gpo.gov/fdsys/pkg/FR-1996-10-08/html/96-25786.htm
http://www.epa.gov/air/criteria.html#2
http://www.epa.gov/airquality/ozonepollution/
http://www.gpo.gov/fdsys/pkg/FR-2008-03-27/html/E8-5645.htm
http://www.gpo.gov/fdsys/pkg/FR-2008-03-27/html/E8-5645.htm
http://www.epa.gov/air/criteria.html#3
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/particlepollution/
http://www.epa.gov/airquality/sulfurdioxide/
http://www.gpo.gov/fdsys/pkg/FR-2010-06-22/html/2010-13947.htm
http://www.gpo.gov/fdsys/pkg/FR-2010-06-22/html/2010-13947.htm
http://www.epa.gov/air/criteria.html#4

(4) Final rule signed June 2, 2010. The 1971 annual and 24-hour SO, standards were revoked in that same rulemaking. However, these
standards remain in effect until one year after an area is designated for the 2010 standard, except in areas designated nonattainment for
the 1971 standards, where the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standard are
approved.

Mercury and Air Toxics Standards

In May 2011, EPA published a proposed a rule®” to replace the Clean Air Mercury Rule, which
had been promulgated in 2005, but vacated by a reviewing court in 2008. The rule was
finalized in December 2011, although not published in the Federal Register until the following
February.23 The rule then underwent a post-promulgation process termed “reconsideration,”
during which various parties raised objections to the final rule and EPA reconsidered its earlier
rulemaking.24 Following reconsideration, EPA modified the final rule with respect to emission
limits for new sources, but retained the limits previously established for existing units.?
However, on August 20, 2013, the court charged with reviewing Clean Air Act regulations
remanded a rule limiting hazardous air pollutants from sewage sludge incinerators, because
EPA had not provided an adequate justification for statistical techniques used in setting that
standard.?® EPA had used similar techniques in the MATS rule on power plants, and those
techniques were the subject of pending litigation before the same court. As a result, on March
5, 2014, EPA petitioned the court?’ to grant a “voluntary remand without vacatur of the
numeric emission standards” of the rule adopted after the 2013 reconsideration process. In its
petition, EPA stated that it “expects to conduct additional notice and comment rulemaking” to
resolve the issue, implying that a repromulgation of the standards for new power plants could
require several months (the reconsideration process took 14 months). This report will provide
information based on the 2011 rule, as it applies to existing power plants, and the 2013
reconsideration rule, which applies to new power plants.

The MATS rule applies to new and existing coal and oil-fueled power plants located in the U.S.
New units are defined as units commencing construction after May 3, 2011. This summary will
not address those aspects of the rule affecting only oil-fueled units. The most recently
promulgated emission limits for coal-fueled power plants under the MATS rules are presented
in Table 2. Note that EPA expressed the emission limits for existing units both in terms of input
energy (e.g., pounds per billion Btu) and output energy (e.g., pounds per gigawatt-hour), but
the limits for new units were expressed only in terms of output energy. Also, for some
pollutants, different emission limits were established for “mine mouth” power plants burning
low rank coals, and for integrated gasification combined cycle (IGCC) designs versus more

*2 76FR24976, May 3, 2011.

> 77FR9304, February 16, 2012.

* See Letter discussing the reconsideration process, from Gina McCarthy, Assistant Administrator, USEPA, to
Patricia Barmeyer, King & Spalding LLP, July 12, 2012, http://www.epa.gov/mats/pdfs/20120720letter.pdf .

%> 78FR24073, April 24, 2013.

% NACWA v. EPA, Case No. 11-1131, US Court of Appeals for the District of Columbia Circuit, August 20, 2013.

7 Chesapeake Bay Foundation, v. USEPA, Unopposed Motion for Partial Voluntary Remand, USEPA, Docket No. 13-
1200, US Court of Appeals for the District of Columbia Circuit, March 5, 2014.
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conventional power plant designs. In general, new units must comply with emission limits as
the units are brought into service and existing units must comply by 2016.

Table 2. MATS Limits2®?°

U-HAP Rule |EXISTING Units NEW units

Source Category Filt PM HCI Hg Filt PM HCI Hg

- Not Low Rank Coal, #/Biln Btu 30 2 0.0012

- Not Low Rank Coal, #/GWh 300 20 0.0130 90 10 0.0030
- Low Rank Coal, #/BBtu 30 2 0.0040

- Low Rank Coal, #/GWh 300 20  0.0400 90 10 0.0400
- IGCC, #/BBtu 40 0.5 0.0025

- IGCC, #/GWh 400 5 0.0300 70 2 0.0030

Filt PM = Filterable particulate matter.

Table 3 reflects EPA-projected emission reductions from the rule in 2015.%° Given the minimal
new coal capacity projected by that date, these reductions reflect the impact of the rule on
existing coal-fueled power plants. These data imply a large reduction in mercury and acid gases
from coal-fueled power plants, and perhaps a lesser reduction in non-mercury metals.

Table 3. Emission reductions.>!

S02 NOXx Mercury HCI PM2.5 co2
Pollutant (mmtpy) (mmtpy)  (tpy) (ktpy)  (ktpy)  (mmtpy)
Base case 3.0 1.5 25 41 245 1906
MATS 1.7 1.5 6 5 198 1882
Change 1.3 - 18 35 47 24
% Change 42% 0% 74% 87% 19% 1%

Cross-State Air Pollution Rule (CSAPR)

The CSAPR was designed to limit transport of emissions of NOx and SO, that contributed to
harmful concentrations of fine particulate matter (PM,s) and ozone in downwind states.>? The
rule was adopted under the authority of Section 110(a)(2)(D) of the Clean Air Act, which

28 “| ow Rank Coal,” as used in this rule, means an electric generating unit “that is designed to burn and that is
burning nonagglomerating virgin coal having a calorific value (moist, mineral matter-free basis) of less than 19,305
kJ/kg (8,300 Btu/Ib) that is constructed and operates at or near the mine that produces such coal.”

*® Filterable PM and HCl are surrogates for classes of hazardous air pollutants: non-mercury metals and acid gases.
In lieu of complying with these surrogate emission limits, owners of affected sources may elect to comply with a
series of pollutant specific limits (e.g., arsenic, antimony, lead), or in some cases an alternative surrogate pollutant
(such as SO2 as a surrogate for HCl). 77FR9487, February 16, 2012.

* Based on data presented in 77FR9424, February 16, 2012.

*1In Table 2, “tpy” means tonnes per year, “mm” means million, “k” means thousands.

% 76FR48208, August 8, 2011.
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requires that State Implementation Plans include provisions preventing emissions from sources
within the state from contributing significantly to nonattainment of NAAQS, or from interfering
with maintenance of a NAAQS, in another (downwind) state. The July 2011 rule applied to 27
states in the eastern U.S., but was augmented by a separate rule in December 2011 that raised
the total to 28 states. The rule was developed as a replacement for the Clean Air Interstate
Rule, which had been adopted to achieve similar purposes in 2005, but which was later
remanded by a reviewing court due to inconsistencies with the language of the Clean Air Act.
The court that remanded the rule accepted a motion from EPA to require affected sources to
comply with the 2005 rule until a replacement could be adopted.®® Ironically, the replacement
rule (CSAPR) was vacated by the same reviewing court.>* The result is a peculiar situation in
which owners of power plants have invested in technologies to comply with emission limits that
have been declared by a court to be inconsistent with the law. Moreover, CAIR applied to a
slightly different group of states than CSAPR and has slightly different emission reduction
requirements.35 Much of the same hardware needed for SO, reductions under CSAPR would be
needed for compliance with the geographically broader MATS rule, but the same cannot be said
for the CSAPR NOx reduction requirements. It is unclear what will ultimately happen. USEPA’s
summary statement on interstate air pollution transport36 is:

“Next Steps in Addressing Interstate Air Pollution Transport Under the
Clean Air Act:

Together with our state partners, EPA is assessing the next steps to
address interstate air pollution transport under the Clean Air Act.
Information pertaining to stakeholder outreach and Agency actions will be
posted to this website as available.”

The most recent EPA action in this area was publication of a new modeling platform for
projecting emissions in the year 2018.% Additionally, EPA has appealed the adverse ruling by
the DC Circuit Court of Appeals to the U.S. Supreme Court.®® Oral arguments were heard by the
Supreme Court in December 2013.

Notwithstanding the uncertainty of the current situation, this report will describe the CSAPR
adopted by EPA in 2011.

Figure 5 shows states affected by the CSAPR. Note that some states have only NOx-related
obligations, while others must reduce both SO, and NOx.>* Under the rule, Phase 1 emission

* North Carolina v. EPA, 550 F.3d 1176, 1178 (D.C. Cir. 2008)

** EME Homer City Generation v. EPA, Case No. 11-1302, U.S. Court of Appeals for the District of Columbia Circuit,
August 21, 2012.

**In contrast to CSAPR, CAIR requires SO2 reductions from 23 states and the District of Columbia, and NOx
reductions from 25 states and the District of Columbia.

* Interstate Air Pollution Transport, USEPA, http://www.epa.gov/airtransport/ .

3 publication of Notice of Data Availability, EPA, January 8, 2014,
http://www.epa.gov/airtransport/pdfs/Emissions Modeling Platform.pdf .

38 USEPA v. EME Homer City Generation, L.P., Petition to the Supreme Court of the United States, Case Nos. 12-
1182 and 12-1183, September 4, 2013.

% Cross-State Air Pollution Rule, USEPA, December 15, 2011.
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reductions were to begin in 2012, and Phase 2 reductions in 2014. Figures 6 and 7 reflect EPA’s
projection of emission changes resulting from CSAPR, by state.*

Figure 5. CSAPR applicability.

I:] States controlled for both fine particles (annual SOz and NOx) and ozone (ozone season NOx) (20 States)
E] States controlled for fine particles only (annual SOz and NOx) (3 States)

[ ] states controlied for ozone only (ozone season NOx) (5 States)

[:] States not covered by the Cross-State Air Pollution Rule

“© |bid.
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Figure 6. SO, Emission reductions.
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Figure 7. NOx emission reductions.

O, Emissions (million tons)

. 364
Scale: Largest bar equals 534 thousand A 198 198
tons of NO, emissions in Ohio, 1990 N
Source: EPA, 2011 ~ \ .
1950 2008 2n 201
I e -
=
[ 2012 Cross-State Air Pollution Rule || States controlled for fine paricles (annual SO2 and NO) (23 States)
[ 2014 Cross-State Air Pollution Rule || States not covered for fine particles
* Emissions shown include only Acid Rain Program sources; these sources include 94%
of modeled annual NO, emissions and 71% of modeled units in 2014. 8
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The overall emission reductions required by EPA’s two interstate air pollution control rules
(CAIR and CSAPR) are similar. The SO, emission budgets for the two programs were 3.25
million tons per year and 3.24 million tons per year. Annual NOx budgets were 1.33 million
tons per year (CAIR) and 1.16 million tons per year (CSAPR).*' However, compared to a 2014
“base case” scenario in which there would be neither a CAIR nor a CSAPR, EPA projected that
the CSAPR would result in a 62% reduction in SO,, and an 11% reduction in NOx emissions for
the facilities and states covered by the rule.*

The CSAPR executed a complex set of steps to determine those states whose emissions of SO,
and NOx had a significant impact on air quality in downwind states; to calculate the amount of
emissions from power plants that “significantly contributed” to those impacts, based in part on
the cost-effectiveness of additional control technologies (e.g., reductions that could be
achieved for less than $500/ton SO, reduction for Phase 1); and to establish state emission
budgets (allowable annual emissions) based on the difference between current power plant
emissions and cost-effective emission reductions. After making adjustments to the budgets to
reflect variability in annual power plant operation, EPA then issued allowances to each covered
unit (based primarily on historic heat input of a unit, divided by the heat input for all covered
units in that state, and multiplied by the total allowance budget for that state less a small set-
aside to provide for new power plants. To be in compliance, each source would have to submit
an allowance for each ton of emitted SO, or NOx, assuming both pollutants were limited in that
source’s state. Allowance trading was permitted as a means to minimize the overall cost of
compliance, but CSAPR allowances were distinct from CAIR or acid rain allowances.

Regional Haze Regulations

EPA’s primary regulations regarding emissions contributing to regional haze in PSD Class | areas
(national parks and wilderness areas) were adopted in June 2005. The rules provided guidance
on requirements to apply best available retrofit technology, or BART, on certain large industrial
sources, including coal-fired power plants built between 1962 and 1977, and focused on
requirements for emissions contributing to fine particulate concentrations (PM2.5), nitrogen
oxides (NOx) and sulfur dioxide (SO,). EPA’s regulations did not directly impact emission
sources, but established requirements for State environmental agencies to meet when
adopting source-specific rules to meet the Federal guidance. EPA estimated that the rules
would lead to reductions of 400,000 short tons per year of SO, emissions, and 600,000 tons per
year of NOx emissions.” The regulations applied a list of five factors cited in the Clean Air Act
to be considered by a state when setting BART limits for an existing coal-fired power plant,
including the cost-effectiveness of control, and the remaining life of the unit. The guidelines
also established “presumptive limits” for SO, and NOx for coal-fired power plants. Presumptive
limits were not provided for units which already were equipped with post-combustion capture

! Ibid.

2 Regulatory Impact Analysis (RIA) for the final Transport Rule, Section 7.2, Docket ID No. EPA-HQ-OAR-2009-0491,
USEPA, 2011.

** Fact Sheet — Final Amendments to the Regional Haze Rule and Guidelines for Best Available Retrofit Technology
Determinations, USEPA, 2005.
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systems (flue gas desulfurization (FGD) for SO,; selective catalytic reduction (SCR) for NOx.
However for generating units over 200 MW in capacity, located at power plants exceeding 750
MW in capacity, that did not have post combustion systems EPA did set presumptive limits. For
S0,, the presumptive limit was a 95% reduction FGD system, or 0.15 pound SO,/mmBtu
(whichever is the larger emission rate). For NOx, the presumptive limit was established as a
numerical emission rate. That rate was based on the use of SCR for cyclone-fired boilers, and
based on the use of combustion modifications (e.g., low NOx burners, overfire air) for other
types of boilers. Table 4, below, provides a listing of the presumptive NOx limits, by coal type
and combustion method.** State plans, including regulations, were required to be submitted to
EPA for review by December 2007.* Ultimate compliance with the state’s regulations was
required no later than five years after EPA approval of the 2007 plan.*®

Table 4. Presumptive NOx limits.

Calculated aver- ;

Percent of BART | age cost effective- mpaigje?;n%\?:gl_e

Unit capacity Tons (K) of SO2 eligible coal-fired ness for MW BART SO, emis.

(MW) emitted in 2001 unit's 2001 emis- grouping Sions 1ron'21 coal.

sions ($/ton SO'_)) re- fired units®
moved

<50 MW ettt ss st 26 0.4 1962 0.9
50-100 MW Lo FOE PSS SRPRPPS 93 14 2399 1.6
100-150 MW Lo FOE PSS SRPRPPS 171 2.5 1796 2.2
150-200 MW .. 235 3.5 1324 3.4
200-250 MW .. 253 3.8 1282 3.1
250-300 MW 281 3.2 1128 4.0
>300 MW 5712 85.2 | oo 84.8

All Units ... . 6707 100 984 100
BART Units (S200MW) ..o e e e 6246 922 919 91.9

Most states failed to submit timely plans to implement EPA’s 2005 requirements. In November
2011, EPA signed a consent decree”’ establishing a schedule to take action on 45 regional haze
state implementation plans. Final action on plans was to have occurred between December
2011 and November 2012, depending on the specific state. Action is proceeding on a state-by-
state basis. EPA has taken the position that the presumptive limits “are merely the starting
point for the BART determination, not the ending point.” * EPA has also determined that state
estimates of pollution control technology costs, a key consideration in determining BART, are
incorrect and has substituted EPA’s estimates.*® For states unwilling to adopt more stringent
limits, EPA has promulgated federal regulations. Limits adopted for three large coal-fired
power plants in Arizona are provided in Table 5 as examples of these rules.”® Some of these
final actions, including the Arizona rule, are now in litigation.

o Op.Cit., Regional Haze Regulations and Guidelines, p.39135.

*> 40CFR51.308(b).

e 40CFR51, Appendix Y, Section V.

* See Consent Decree, http://www.epa.gov/airquality/visibility/pdfs/20111109consentdecree.pdf .

*® Approval, Disapproval and Promulgation of Air Quality Implementation Plans; Arizona; Regional Haze State and
Federal Implementation Plans, USEPA, 77FR72523, December 5, 2012.

* |bid., p.72517.

% |bid., p.72515.
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Table 5. Proposed and final requirements in Arizona regional haze plan.

Source

NOx

PMio

SO-

Proposal

Final

Proposal

Final

Proposal

Final

Apache Unit 1 ....
Apache Unit 2 ...
Apache Unit 3 ....
Cholla Unit 2 ......
Cholla Unit 3 ......

Cholla Unit 4 ......

Coronado Unit 1

Coronado Unit 2

0.056, Five years
0.050, Five years

0.050,
0.050,

Five years
Five years

0.050, Five years

0.050, Five years
0.050, Five years

0.080, June 1,
2014.

0.056, Five years

0.070 (across two
units)

Five years

0.055 (across
three units)

Five years

0.065 (across two
units)
Five years

0.0075, 180 days

0.03, 180 days .....
0.03, 180 days .....
0.015, Jan 1, 2015
0.015, 180 days ...
0.015, 180 days ...
0.03, 180 days .....

0.03, 180 days .....

0.0075, 180 days
0.03, Four years
0.03, Four years
0.015, Apr 1, 2016
0.015, 180 days
0.015, 180 days
0.03, 180 days

0.03, 180 days

0.00064, 180 days
0.15, 180 days .....
0.15, 180 days .....
0.15, 180 days .....
, 180 days .....
, 180 days .....
, 180 days .....

, 180 days .....

0.00064, 180
days.
0.15, Four years.

0.15, Four years.
Add 95 percent ef-
ficiency Apr 1,

2016.

Add 95 percent ef-
ficiency 1 year.
Add 95 percent ef-
ficiency 1 year.

0.08, 180 days.

0.08, 180 days.

CO, Performance Standards

The adoption of U.S. new source performance standards (NSPS) for any pollutant is based on
the statutory definition of “Standard of Performance” in Section 111 of the Clean Air Act: “a
standard for emissions of air pollutants which reflects the degree of emission limitation
achievable through the application of the best system of emission reduction which (taking into
account the cost of achieving such reduction and any nonair quality health and environmental
impact and energy requirements) the Administrator determines has been adequately
demonstrated.””* The USEPA has adopted NSPS for a range of air pollutants emitted by over 60
categories of sources, but to date has not adopted limits for CO, emissions. In April 2012,
USEPA proposed CO, NSPS for new electric utility generating units.>®> USEPA rules concluded
that the best system of emission reduction (BSER) for coal-fueled power plants would be
construction of a natural gas combined cycle power plant, operating at an efficiency reflecting
currently deployed technologies. With regard to CCS technology, the Agency stated, “we are
not stating in this action whether that compliance alternative does or does not qualify as”
BSER.”® In January 2014, EPA withdrew the 2012 proposal,>* and replaced it with a new
proposal stating: “we propose that efficient generation technology implementing partial CCS is
the BSER for new affected fossil fuel-fired boilers and IGCC units.”> “Partial CCS” was defined
as a system achieving an emission rate of 1100 pounds of CO, per megawatt-hour (gross)
generation. If promulgated, this limit would apply to coal-fueled units that commenced
construction after the date of proposal of the rule, January 8, 2014.

> Section 111(a)(1) of the Clean Air Act, codified at 42 USC 85.7411(a)(1).
> 77FR22392, April 13, 2012.
>3 Notwithstanding this statement, the statutory language and the CO2 reduction achieved by CCS lead to the

conclusion that if EPA had believed that CCS met the criteria for best system of emission reduction, they would
have based the NSPS on that technology.
>* 79FR1352, January 8, 2014.
> 79FR1430, January 8, 2014.
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This proposed rule was unusual because, for a range of assumptions and future scenarios, EPA
concluded that no new coal-fueled power plant would be built in the U.S. either with or without
CCS. Moreover, for the analytical horizon of the rule, “EPA projects that this proposed rule will
result in negligible CO, emission changes, quantified benefits, and costs by 2022.”°® Indeed, the
EPA regulatory impact analysis concluded that this result was valid for a longer period: “this
rulemaking’s analysis is primarily focused on projected impacts within the current eight-year
NSPS timeframe. EPA’s finding of no new, unplanned conventional coal - fired capacity (and
therefore, no projected costs or quantified benefits) is robust beyond the analysis period (past
2030 in both U.S. Energy Information Administration and EPA baseline modeling projections)
and across a wide range of alternative potential market, technical, and regulatory scenarios
that influence power sector investment decisions.””” On June 25, 2013, the White House issued
a Presidential Memorandum directing EPA to finalize the CO, NSPS “in a timely fashion.”®

The Presidential Memorandum also directed EPA to “issue proposed carbon pollution
standards, regulations, or guidelines, as appropriate, for modified, reconstructed, and existing
power plants by no later than June 1, 2014.”>° These rules will use different enabling authority
and effectively require state environmental agencies to adopt regulations applicable to power
plants in their respective jurisdictions. The nature and stringency of such EPA guidelines and
state regulations is unknown at this time. However, based on the Presidential Memorandum
and documents issued by EPA, it appears that the agency is considering regulatory
approaches that are bounded by:

e Control technologies and other measures that would enable a coal-fueled power plant
to reduce its rate of emissions in terms of emissions per megawatt-hour; and

e Measures applied to activities beyond the power plant boundary that would lead to
reduced operation of coal-fueled power plants.

Independent of the NSPS rule, in 2010 USEPA established a separate requirement that major
new sources of greenhouse gas emissions must obtain a permit prior to commencing
construction.®* For a power plant, that permit includes a requirement to apply the best
available control technology (BACT) for CO, emissions. BACT determinations include
consideration of technology maturity and cost, and are made by the permitting authority on a
case-specific basis.

*® 79FR1495, January 8, 2014.

>’ Regulatory Impact Analysis for the Proposed Standards of Performance for Greenhouse Gas Emissions for New
Stationary Sources: Electric Utility Generating Units, USEPA, September 2013.

*% presidential Memorandum — Power Sector Carbon Pollution Standards, The White House, June 25, 2013.

> bid.

60 See, for example, Considerations in the Design of a Program to Reduce Carbon Pollution from Existing Power
Plants, USEPA, September 23, 2013, http://www2.epa.gov/sites/production/files/2013-
09/documents/20130923statequestions.pdf .

® prevention of Significant Deterioration and Title V Greenhouse Gas Tailoring Rule, USEPA, 75FR31514, June 3,
2010.
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Water Pollution Regulations

Cooling Water Intake Structures [316(b)]

Section 316(b) of the Clean Water Act requires that permits for facilities with cooling water
intake structures (CWIS) ensure that the location, design, construction, and capacity of the
structures reflect the best technology available to minimize harmful impacts on the
environment. Most of these impacts can be grouped as “impingement” effects and
“entrainment” effects. Early life stages of fish and shellfish can be killed if they impinge on
cooling water intake screens, or are exposed to lethal heat or pressure after becoming
entrained in the water used for cooling. EPA’s most recent CWIS regulations applicable to new
power plants were adopted in December 2001. In general new sources reduce impingement
and entrainment effects by minimizing the amount of water withdrawn for cooling by use of
closed cycle (recirculating) cooling systems employing cooling towers, or use other technology
that reduces impacts to a comparable level. Additionally, the rate of water withdrawal is
limited based on the type of water body and its flow or natural turnover pattern (e.g., 5% of
annual flow of a fresh water river or stream).

Rules were adopted for existing power plants in 2004, but they were largely rejected by a
reviewing court. EPA guidance following the court decision was to suspend implementation of
the new rules and revert to issuing permits on a “Best Professional Judgment basis”.
Additional rulemaking efforts have taken place in the interim, including a proposed rule®

requiring that:

e Existing facilities that withdraw at least 25 percent of their water from an adjacent
waterbody exclusively for cooling purposes and have a design intake flow of greater
than 2 million gallons per day would be subject to an upper limit on how many fish can
be killed by being pinned against intake screens or other parts at the facility
(impingement). The facility would determine which technology would be best suited to
meeting this limit. Alternately, the facility could reduce its intake velocity to 0.5 feet per
second. At this rate, most of the fish can swim away from the cooling water intake of
the facility.

e Existing facilities that withdraw over 125 million gallons per day would be required to
conduct studies to help their permitting authority determine whether and what site-
specific controls, if any, would be required to reduce the number of aquatic organisms
drawn into cooling water systems (entrainment).

e New units that add electrical generation capacity at an existing facility would be
required to add technology that is equivalent to closed-cycle cooling (continually
recycles and cools the water so that minimal water needs to be withdrawn from an
adjacent waterbody).

®? Implementation of the Decision in Riverkeeper, Inc. v. EPA, Remanding the Cooling Water Intake Structures
Phase Il Regulation, Memorandum from B. Grumbles, Assistant Administrator, USEPA, to EPA Regional
Administrators, March 20, 2007.

% 76FR22174, April 20, 2011.
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EPA agreed to adopt a final rule for existing sources by April 17, 2014.%* However, the Agency
did not do so, and informed the court and challengers that it now intends to sign a final rule by
May 16, 2014.%°

Effluent Guidelines

Liquid waste streams from coal-fueled power plants are regulated through permits that reflect
“effluent guidelines” adopted by USEPA rulemaking actions. The most recently promulgated
effluent guidelines were adopted in 1982, but EPA proposed major revisions in 2013.°° A
consent agreement entered into by EPA®Y requires final action on the proposed rule by May 22,
2014. The areas given greatest attention by the proposed guidelines were discharges related to
pollution control systems (ash handling, mercury control systems, and flue gas desulfurization
systems), and metal cleaning systems. The pollutants of greatest concern were primarily trace
metals contained in wastewater, or in impoundments that had potential to leak into
groundwater supplies. The agency estimated that annual control costs for existing sources
would range between $168 million and $948 million, for the four proposed “preferred
alternatives.” For existing power plants, the basic requirements of each preferred alternatives,
identified using EPA’s terminology, are as follows:

e Option 3a: “Zero discharge” limit for all pollutants in fly ash transport water and
wastewater from the mercury control systems; metals and total dissolved solids limits
for gasification systems; limits on copper and iron from nonchemical metal cleaning
operations; limits on total suspended solids, oil and grease from bottom ash transport
water and leachate from landfills and surface impoundments.

e Option 3b: All Option 3a requirements, plus limits on mercury, arsenic, selenium, and
nitrate/nitrite discharges from plants with at least 2000 megawatts of FGD capacity.

e Option 3: All Option 3a requirements, plus the additional provisions in Option 3b are
extended to all generating units larger than 50 megawatts.

e Option 4a: All Option 3 requirements, plus “zero discharge” limits apply to all effluents
from bottom ash transport water for units with capacities above 400 megawatts.

The proposed rule also would establish new source performance standards (NSPS) that require
zero discharge from fly ash and bottom ash transport water and mercury control systems; set
limits for metals and nitrate/nitrites from FGD wastewater; limit arsenic and mercury in
combustion residual leachate, limit copper, iron, total suspended solids, oil and grease from
nonchemical metal cleaning operations, and limit metals and total dissolved solids from
gasification wastewater.

® Fifth Amendment to Settlement Agreement Among the EPA, the Plaintiffs in Cronin, et. al. v. Reilly, 93 Civ. 314
(LTS) (SDNY), and the Plantiffs in Riverkeeper, et. al. v. EPA, 06 (CIV. 12987 (PKC) (SDNY), February 10, 2014.

% Letter from U.S. Department of Justice to Judge Laura Taylor Swain, U.S. District Court, April 16, 2014.

°® 78FR34432, June 7, 2013.

%’ See December 10, 2012 Stipulated Extension, Consent Decree between Defenders of Wildlife and Sierra Club and
USEPA, Case No. 10-cv-1915(RWR), U.S. District Court for the District of Columbia, December 10, 2012.

*8 78FR34492, June 7, 2013.
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The proposal also would require pretreatment of effluent that is sent to publicly owned
treatment works (e.g., municipal wastewater treatment facilities).

The proposed rule implied that once the new requirements were adopted, they would apply to
new power plants as they commenced service, and be phased in on existing units as permits
were renewed between 2017 and 2022.

Underground Injection Control

The Safe Drinking Water Act directs USEPA to adopt regulations protecting underground
sources of drinking water from contamination by underground injection wells. Pursuant to this
authority, EPA has implemented an underground injection control (UIC) program for wells in six
different classes, reflecting six different types of injection wells. For coal-fueled power plants,
the rules of most interest are those for “Class II” wells (wells that inject fluids associated with
oil and gas production, and hydrocarbons for storage, including injection of CO, for enhanced
oil recovery), and for “Class VI” wells (wells that inject CO, for long term storage, also known as
geologic sequestration). The Class Il UIC program has been in place for decades and for most
states where EOR is practiced, is being administered by state agencies. The Class VI UIC
program was established by regulations adopted by USEPA in 2010 and 2011. Since that time,
EPA has adopted a series of guidance documents addressing a range of activities associated
with Class VI wells, including: well site characterization; determining the well “area of review”
and developing corrective action plans; well testing and monitoring; well project plan
development; well construction guidance; financial responsibility guidance; well plugging,
post-injection site care, and site closure guidance; and well recordkeeping, reporting and data
management guidance.®® These rules do not require anyone to capture and store CO,.
However, they establish requirements for those who choose to inject CO, underground. Major
elements of these requirements include:

e Geologic site characterization to ensure that GS wells are appropriately sited;

e Requirements for the construction and operation of the wells that include construction
with injectate-compatible materials and automatic shutoff systems to prevent fluid
movement into unintended zones;

e Requirements for the development, implementation, and periodic update of a series of
project-specific plans to guide the management of GS projects;

e Periodic re-evaluation of the area of review around the injection well to incorporate
monitoring and operational data and verify that the CO, is moving as predicted within
the subsurface;

e Rigorous testing and monitoring of each GS project that includes testing of the
mechanical integrity of the injection well, ground water monitoring, and tracking of the
location of the injected CO; using direct and indirect methods;

% These guidance documents are available from the USEPA at,
http://water.epa.gov/type/groundwater/uic/class6/gsguidedoc.cfm .
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e Extended post-injection monitoring and site care to track the location of the injected
CO, and monitor subsurface pressures until it can be demonstrated that USDWs are no
longer endangered;

e C(larified and expanded financial responsibility requirements to ensure that funds will be
available for corrective action, well plugging, post-injection site care, closure, and
emergency and remedial response;

e A process to address injection depth on a site-specific basis and accommodate injection
into various formation types while ensuring that USDWs at all depths are protected;

e Considerations for permitting wells that are transitioning from Class Il enhanced
recovery (ER) to Class VI that clarify the point at which the primary purpose of CO,
injection transitions from ER (i.e., a Class Il well) to long-term storage (i.e., Class VI).

It is believed that since this program began in 2010, two facilities have requested UIC Class VI
well permits. The first was a pair of applications in July and December 2011, by Archer Daniels
Midland, for injection of CO, from a biomass-based ethanol plant.”® Over the life of the project,
a total of 6.5 million metric tonnes of CO2 would be injected. EPA published a draft permit for
one of the wells on April 15, 2014, and solicited public comment on that draft. The other ADM
permit application remains under review. The second source to seek a Class VI permit was the
FutureGen Industrial Alliance, for injection of CO, from a coal-fueled power plant.71 The
FutureGen project proposed to inject a total of 22 million metric tonnes of CO2 into four wells
over a 20 year project life. On March 31, 2014, EPA published draft permits for the facility, and
solicited public comments.”?

Solid Waste Management Regulations

Solid waste management related to power plants is in the midst of a major change at this time.
These wastes are considered exempt from the Resource Conservation and Recovery Act (RCRA),
USEPA’s primary authority for regulating hazardous and non-hazardous wastes. On June 10,
2010, USEPA proposed a rule that would result in new regulatory requirements.”® The rule
would apply to “coal combustion residuals” (CCRs), defined as: fly ash, bottom ash, boiler slag,
and FGD gypsum. These CCRs are of environmental concern because they typically contain
trace metal contaminants that if improperly managed, could leach from storage sites, become
mobile, and threaten groundwater supplies. Two recent failures at CCR surface impoundments
have increased interest in how storage of CCRs is managed.”*”> USEPA proposed two
alternative approaches to regulation of CCRs:

7% http://www.epa.gov/region5/water/uic/adm/index.htm .

" http://www.epa.gov/region5/water/uic/futuregen/ .

7 Ibid.

7 75FR35128, June 21, 2010.

* A discussion of the TVA ash release at Roane County Tennessee, in 2010, can be found at
http://www.epa.gov/region04/kingston/index.html .

7> A discussion of the Duke Energy ash release at Eden, North Carolina, in February 2014, can be found at
http://www.epa.gov/region4/duke-energy/ .
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e Regulation as “special wastes” under RCRA Subtitle C, which would provide rules that
are federally enforceable.

e Regulation as “non-hazardous wastes” under RCRA Subtitle D, which would set
performance standards that would be enforced primarily by state environmental
protection agencies.

USEPA prepared the following table to highlight differences between the two approaches.’®

Table 6. Differences in regulatory approaches to CCRs.

SUBTITLE C

SUBTITLE D

Effective Date

Timing will vary from state to state, as each
state must adopt the rule individually-can
take 1 -2 years or more

Six months after final rule is
promulgated for most provision: certain
provisions have a longer effective date

Enforcement

State and Federal enforcement

Enforcement through citizen suits;
States can act as citizens.

Corrective Action

Monitored by authorized States and EPA

Self-implementing

Financial Assurance

Yes

Considering subsequent rule using
CERCLA 108 (b) Authority

Permit Issuance Federal requirement for permitissuance |[|No
by States
Requirements for Storage, |(|Yes No

Including Containers,
Tanks, and Containment
Buildings

Surface Impoundments
Built Before Rule is
Finalized

Remove solids and meet land disposal
restrictions; retrofit with a liner within five
years of effective date. Would effectively
phase out use of existing surface
impoundments

Must remove solids and retrofit with a
composite liner or cease receiving CCRs
within 5 years of effective date and
close the unit

Surface Impoundments
Built After Rule is Finalized

Must meet Land Disposal Restrictions and
liner requirements. Would effectively phase
out use of new surface impoundments.

Must install composite liners. No Land
Disposal Restrictions

Landfills Built Before Rule
is Finalized

No liner requirements, but require
groundwater monitoring

No liner requirements, but
require groundwater monitoring

Landfills Built After Rule is
Finalized

Liner requirements and groundwater
monitoring

Liner requirements and groundwater
monitoring

Requirements for Closure
and Post-Closure Care

Yes; monitored by States and EPA

Yes; self-implementing

’® http://www.epa.gov/epawaste/nonhaz/industrial/special /fossil/ccr-rule/ccr-table.htm .
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An additional difference in the two approaches is that regulation under Subtitle C could
adversely impact the ability to sell ash and gypsum to secondary markets for recycling in
concrete, wallboard, as fill material, and other products, although USEPA concluded otherwise
with respect to wallboard and concrete applications.77 USEPA estimates that the two
approaches would cost between $8 billion and $20 billion, in cumulative present value, or
about $0.6 billion to $1.5 billion per year. An industry funded assessment placed costs at $23-
35 billion for the Subtitle D approach; $79-110 billion for the Subtitle C approach.78 EPA has
agreed to finalize a rule by December 19, 2014.7°

Regulations Impacting Coal Production

The focus of this report is a review of statutes and regulations impacting coal use in the U.S.
There are however, two types of regulations impacting coal production that, via their significant
cost or policy impacts, could also significantly affect coal use. These key production-related
regulatory programs are regulations addressing coal mining, and regulations governing the
leasing of federal lands, primarily in the western U.S., for coal production.

Coal Mining

Section 402 of the Clean Water Act (CWA) requires all point sources discharges from mining be
authorized by an permit under the National Pollutant Discharge Elimination System (NPDES).
NPDES permits usually are issued by state agencies, but USEPA retains reviewing authority.
Section 404 of the CWA is generally implemented by the U.S. Army Corps of Engineers (USACE),
and governs the discharge of dredged or fill material into navigable waters. Although
administered by USACE, these permits reflect the requirements of guidelines issued by the
USEPA, and USEPA has exercised review authority and voided issued mining permits (see
below). Further regulatory authority is provided by the Surface Mining and Control and
Reclamation Act of 1977 (SMCRA).

A particular type of mining that has received intense scrutiny over the past several years is
“mountaintop mining.” Mountaintop mining is a form or surface mining in which the
overburden for coal deposits is removed to enable access to the coal, effectively eliminating
certain mountain tops in Appalachian states (Kentucky, Tennessee, Virginia, and West Virginia).
An issue associated with mountaintop mining is that the overburden disposal can fill certain
valley areas and interfere with the flow of surface waters. Mountaintop mining is specifically
authorized by Section 515(c) of SMCRA. However, regulations issued by the Office of Surface
Mining and Reclamation (OSM) require protection of streams and the environment from dirt
and rock generated at mountaintop mining sites and other mine sites. A number of different
SMCRA-based performance standards regulate various aspects of surface mining, including
surface erosion and water pollution, topsoil conservation, and mining impacts on fish and other

77 75FR35154, June 21, 2010.

’® An Economic Assessment of Net Employment Impacts from Regulating Coal Combustion Residuals, Veritas
Economic Consulting, June 2011.

”? Consent Decree, Appalachian Voices v. EPA, U.S. District Court for the District of Columbia, Civ. No. 1:12-cv-
00523-RBW, January 29, 2014.
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wildlife. Mining companies must obtain permits demonstrating a method for compliance with
performance standards prior to mining.

In 2005 USEPA, working in conjunction with the U.S. Army Corps of Engineers (USACE), and the
Department of Interior, prepared a comprehensive programmatic environmental impact
statement (EIS) to shape U.S. regulatory policy regarding mountaintop mining. 8 EPA used its
authority under the CWA in a landmark case in 2011, negating a permit issued by the USACE in
2007 and ordering Mingo-Logan Coal Company’s Spruce No. 1 mine to cease activities placing
dredge and fill materials in streams, lakes, and other waters where EPA determined such
activity would result in “unacceptable adverse effects” to the environment.®! The company
stated that the order would curtail activities at the mine by 88%. Following litigation, in 2014
the U.S. Supreme Court declined to review an appellate court decision that upheld EPA’s
authority to issue such retroactive orders.®

Mining safety is regulated primarily through the Federal Mine Safety and Health Act of 1977.
Leasing of Federal Lands

The U.S. Government holds title to 28% of the total land area of the U.S.%* In 2012, 42% of U.S.
coal (442 million short tons, or 8898 trillion Btu’s), was mined on federal lands.®* In fiscal year
2012, 97% of coal produced on federal lands was from the states of Colorado, Montana, Utah,
and Wyoming, with 85% from Wyoming.®® Production of coal from federal land requires a lease
of that land from the U.S. Department of Interior (USDOI) and compensation to the government
via fees and royalties. Part of the USDOI review process includes an assessment of
environmental impacts from the mining activity.

Some environmental groups have expressed opposition to coal production from federal lands,
in part due to concerns regarding the burning of produced coal and its impact on climate
change. The most recent case resulted in a lawsuit alleging that the required environmental
assessment was deficient. A federal district court and a federal court of appeals dismissed the
case, and granting of the lease in question was affirmed.®

Current and Projected Exports of U.S. Coal
Markets for U.S. Coal Exports

The U.S. exported 126 million short tons of coal in 2012, a significant increase over 40 million
tons exported one decade earlier. Historically, a little over one-half of U.S. coal export tonnage

¥ Mid-Atlantic Mountaintop Mining, USEPA, http://www.epa.gov/region3/mtntop/index.htm .

# Spruce No. 1 Mine 404(c) Frequent Questions, USEPA, http://www.epa.gov/region3/mtntop/sprucelga.html .
8 Supreme Court Rejects Arch Coal Challenge to EPA Powers on Permits, Wall Street Journal, March 24, 2014.

# Federal Land Ownership: Overview and Data, Congressional Research Service, Report R42346, February 2012.

8 sales of Fossil Fuels Produced from Federal and Indian Lands, FY2003 through FY2012, USDOE/EIA, May 30,
2013, http://www.eia.gov/analysis/requests/federallands/ .

& Coal Leasing, U.S. General Accountability Office, GAO-114-140, December 2013.

 WildEarth Guardians v. Sally Jewell, Secretary, USDOI, Case No. 12-5300, decided December 24, 2013, U.S. Court
of Appeals for the District of Columbia Circuit.
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was metallurgical grade coal, the remainder being steam coal (Figure 8). Recent increases in
U.S. coal exports have been attributed to multiple factors, including growth in global coal use,
and declining coal use in the U.S. electric power sector since 2008 (see Figure 4).

Figure 8. Historic U.S. Coal exports.

U.S. Coal Exports, by Type
(Source: USDOE/EIA, Quarterly Coal Reports)
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Although only 41% of 2012 U.S. coal production was from states east of the Mississippi River,
83% of exported coal was from those states.®’ Figure 9 shows all nations receiving over 4
million tons per year of U.S. coal exports. Most U.S. coal exports leave the U.S. via terminals
located on the East Coast, or Gulf of Mexico.

8 Annual Coal Distribution Report 2012, USDOE/EIA, December 19, 2013.
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Figure 9. Nations Importing U.S. Coal in 2012.
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Global annual coal use is projected to grow by 2.6 billion tons between 2012 and 2040.%% As
shown in Figure 10, U.S. exports are projected to reach 160 million tons in 2040.% Incremental
export tonnage is expected to come from mines in the Interior and Western U.S.*° Additional
coal exporting capacity is projected to become available from new terminal facilities on the Gulf
Coast (about 50 million tons per year of additional capacity) and the West Coast (about 100
million tons per year of additional capacity).”® However, as discussed below, the construction
of West Coast terminals is encountering local opposition.

# |nternational Energy Outlook — 2013, USDOE/EIA, July 25, 2013.
8 Annual Energy Outlook 2014, early release, USDOE/EIA, December 2013. Note that a separate EIA publication
projected slightly higher exports, 169 million tons per year in 2040. International Energy Outlook — 2013,
USDOE/EIA, July 25, 2013.
zo Op. Cit., International Energy Outlook —2013.

! Ibid.
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Figure 10. Projected U.S. Coal Exports.
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Permitting of New Coal Export Terminals

Increasing interest in shipping western subbituminous coal to Asian markets has led to
proposals to build new coal terminals along the U.S. West Coast.”? Past exports of this
subbituminous coal have been modest. For example, in 2012 the state of Wyoming produced
402 million tons of coal, but exported only 3 million tons.”®* Subbituminous coal from the
Powder River Basin (PRB - primarily located in Wyoming, but also extending into Montana) is
attractive because of its extremely low cost of production. PRB coal is extracted by surface
mining, and had a spot price of about $0.60 per million Btu in 2013, a small increase in price
above that in 2012.%* Two large terminals have been proposed for the State of Washington.
The Gateway Pacific Terminal project, also known as Cherry Point, would be located near
Bellingham, WA. It proposed two construction phases: the first would result in coal export
capacity of 23 million tons per year, followed a second phase that would increase capacity by
another 31 million tons per year. The second project is the Millennium Bulk Terminals project,

%2 Heavy Traffic Still Ahead, Western Organization of Resource Councils, February 2014.

3 Op. Cit., Annual Coal Distribution Report 2012.

% Spot coal price trends vary across key basins during 2013, USDOE/EIA, January 16, 2014,
http://www.eia.gov/todayinenergy/detail.cfm?id=14631&src=Coal-b1 .
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proposed to be located near Longview, WA, with an annual coal export capacity of 48 million
tons. Several smaller terminals have been proposed for Oregon and British Columbia, Canada.
The proposed coal export terminals in Oregon and Washington have met with opposition
concerned about local train traffic, and the environmental impacts of both the terminals and
the facilities burning the coal exported.95 The governors of Washington and Oregon expressed
concern to the Council on Environmental Quality: “we urge the CEQ in the strongest possible
terms to undertake and complete a thorough examination of the greenhouse gas and other air
quality effects of continued coal leasing and export....”*® Export facilities must meet permitting
requirements of both the U.S. Army Corps of Engineers (USACE) and state environmental
agencies. Part of the USACE review process is evaluation of the export terminal under the
National Environmental Policy Act (NEPA), as well as permitting under the Clean Water Act.

Implications for Future U.S. Coal Use
Projecting the impact of recent and pending environmental regulations on coal-fueled power
plants in the U.S. is difficult to do with confidence because:

e Non-regulatory factors also influence decisions regarding the existing coal fleet. For
example, the price of natural gas, a competing fuel for power generation, decreased
from $9.02 per million Btu (delivered to power plants) in 2008, to $3.42 per million Btu
in2012.%

e Some rules have been proposed, but not promulgated, such as the regulation of CWIS,
so the final requirement is uncertain.

e Some rules have been announced, but not yet proposed, such as CO, limits on existing
coal-fueled power plants. Estimates of the final requirements are speculative at this
point, but these rules could have a greater impact on coal use than all of the others
combined (see discussion below).

e Technology for reducing emissions, particularly CCS technology, is in a state of flux. A
significant reduction in the cost of CCS technology could markedly impact both future
coal use and future use of natural gas.

Market competition and regulation of conventional pollutants

The existing U.S. coal-fueled power plant fleet is aging. About one-half the units currently
operating commenced operation prior to 1970. Figure 11 shows the startup dates of units
operating in 2011.%8 The age of some of the older units in the existing fleet can make it difficult
to justify large capital investments in environmental compliance technologies, so this age
profile is a market factor relevant to future U.S. coal use.

» “Groups launch ad campaign against Northwest export terminals,” Energy & Environment Reporter, March 26,
2014.

% Mar 25, 2013 letter from Gov Kitzhaver (OR) and Gov Inslee (WA) to N Sutley, Chair, U.S. Council on
Environmental Quality.

% Electric Power Annual 2012, Table 7-1, USDOE/EIA, December 2013.

% Electric Power Plant Statistics, USDOE/EIA, http://www.eia.gov/electricity/data.cfm .
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Figure 11. Age Profile of U.S. Coal-fueled Power Plants
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Another significant market factor for coal use is the price of natural gas. Natural gas competes
directly with coal in the electric power sector. In general, natural gas-based electric power has
the advantage of lower capital cost, and lower environmental compliance costs, but the price of
gas itself has been relatively volatile in the past and is usually higher than U.S. coal prices.
Figure 12 shows the variation in wellhead gas prices in the U.S. since 1980. Future gas price
volatility could be affected by environmental regulations on natural gas production and use,
and by the amount of natural gas exported as liquefied natural gas (LNG). For example, the
White House strategy to reduce methane emissions includes a plan to propose in 2014 updated
standards to reduce venting and flaring of methane from oil and gas production on public
lands.”® Perhaps more significant is the fact that the USDOE has approved long-term
applications to export lower-48 LNG to free trade agreement countries in an amount equivalent
to 38 billion standard cubic feet per day of natural gas.'® For comparison, total U.S. production
of dry natural gas in 2012 was 24.2 trillion cubic feet,'® or 66 billion cubic feet per day. The
appeal of LNG exports derives from the fact that the average 2012 spot price of natural gas at
Henry Hub, Louisiana, was $2.75 per million Btu,'*® while the landed price of LNG outside North

% A Strategy to Cut Methane Emissions, D. Utech, The White House Blog, March 28, 2014,
http://www.whitehouse.gov/blog/2014/03/28/strategy-cut-methane-emissions .

1% statement of P. Gant, Deputy Assistant Secretary of Oil and Natural Gas, Office of Fossil Energy, USDOE, before
the Subcommittee on Energy and Power, Committee on Energy and Commerce, U.S. House of Representatives,
March 25, 2014.

191 Natural Gas Annual — 2012, USDOE/EIA, December 2013.

1% |bid.
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America in November 2013 ranged from $10-15 per million Btu (see Figure 13).'*® Although
these export permits and the substantial profit implications of LNG exports seem to imply a
large level of future LNG exports, it is unclear that global LNG demand will support the full
operation of all of these licensed facilities. For example, a study funded by the USDOE
considered export volumes of LNG in 2025 ranging from 1.4-3.9 trillion cubic feet per year (4-11
billion cubic feet per day) and concluded that those levels of LNG exports would result in a
modest increase in U.S. natural gas prices (less than $1.10 per thousand cubic feet).'®

Figure 12. U.S. gas price volatility.
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1% Natural Gas Markets, U.S. Federal Energy Regulatory Commission, Market Oversight, November 26, 2013.

Macroeconomic Impacts of LNG Exports from the U.S., NERA, for the USDOE, December 2012.
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Figure 13. Global LNG prices (in $/mmBtu).

World LNG Estimated November 2013 Landed Prices
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The USEPA usually estimates the energy and economic impacts of new regulations in
documents that support the rulemaking effort. However, these estimates are specific to each
additional regulation. After regulations have been finalized (promulgated), their costs are
incorporated in national projections of future energy use by USDOE/EIA.'® Neither USEPA nor
any other federal agency has projected the impacts of the full set of power plant-related rules
under consideration by USEPA. Several non-government organizations have provided
projections for a portion of the anticipated regulations. For example, the Brattle Group
considered the potential for coal plant retirements in a study published in 2010, and concluded
50-65 GW of coal capacity might retire by 2020.% 1na 2012 update, noting changing market
and regulatory circumstances, the earlier estimate was increased to 59-77 GW.Y" Neither
analysis considered the impact of limits on CO, emissions now under consideration by USEPA.
A 2011 report prepared for the Edison Electric Institute®® projected a range of 41-101 GW of
retirements by 2020, including 25 GW of projected retirements in a “baseline” scenario. Again,
this analysis did not include impacts from future CO, limitations. Nevertheless, these

1% For example, the Annual Energy Outlook — 2014er reflects compliance costs to meet the 2012 MATS rule.

Potential Coal Plant Retirements under Emerging Environmental Regulations, Slide #6, The Brattle Group,
December 8, 2010.

197 potential Coal Plant Retirements: 2012 Update, The Brattle Group, October 2012.

Potential Impacts of Environmental Regulation on the U.S. Generation Fleet, ICF International for the Edison
Electric Institute, January 2011.

106

108

Page | 33



retirement projections reflect a significant fraction of the 310 GW of existing U.S. coal-fueled
generating capacity.
The USDOE/EIA reported that 10 GW of coal capacity retired in 2012, and another 50 GW is

projected to retire by 2018, based on a combination of market conditions and rules that have
been finalized so far by USEPA.*®®

All of the above reports focused on diminished output from existing coal-fueled power plants.
With respect to new coal-fueled power plant construction, both USDOE/EIA'® and USEPA™
project that no new coal-fueled power plant will be built in the U.S. over the next two decades,
other than federally subsidized units demonstrating advanced carbon capture technologies.

Potential impacts of climate-related regulations

In the near-term, the primary climate-related mechanism expected to impact U.S. coal use is
the establishment of performance standards for new coal-fueled power plants under section
111(b) of the Clean Air Act, and the establishment of performance standards for existing coal-
fueled power plants under section 111(d) of the Clean Air Act. Nevertheless, it is instructive to
consider stated policies of the U.S. Government regarding longer term climate goals.

In 2013, President Obama issued a “Climate Action Plan,” detailing his administration’s program
for reducing U.S. greenhouse gas emissions, for taking measures to adapt to warming
temperatures, and for working with other nations on the climate issue.'*? The first of several
enumerated actions was the aforementioned performance standards for power plants. The
plan also established a goal to reduce CO2 emissions by 3 billion metric tonnes (cumulatively)
by 2030 via efficiency measures adopted during the Obama presidency. The overall goal for
2020 remained the same as stated by President Obama in 2009: to reduce U.S. GHG emissions
“in the range of 17% below 2005 levels if all other major economies agreed to limit their
emissions as well.” The Administration’s long-term climate objective was stated in the 2010
U.S. Climate Action Report submitted to the United Nations’ Intergovernmental Panel on
Climate Change: “By 2050, the Obama administration’s goal is to reduce U.S. greenhouse gas
emissions approximately by 83% from 2005 levels.”!*?

A general sense for the potential impacts of CO,-limiting regulations on coal-fueled generation
in the U.S. can be gleaned from scenario analysis performed by USDOE/EIA as part of the
Annual Energy Outlook 2013. The basic assumption in each of these scenarios was that a GHG
tax, or fee, would be imposed in 2014, and that it would increase annually by 5% (above

19 AE02014 projects more coal-fired power plant retirements by 2016 than have been scheduled, USDOE/EIA,

February 14, 2014, http://www.eia.gov/todayinenergy/detail.cfm?id=15031 .

1% Annual Energy Outlook — 2014er, USDOE/EIA, December 2013.

! Regulatory Impact Analysis for the Proposed Standards of Performance for Greenhouse Gas Emissions for New
Stationary Sources: Electric Utility Generating Units, USEPA, September 2013.

"2 The President’s Climate Action Plan, The White House, June 2013,
http://www.whitehouse.gov/sites/default/files/image/president27sclimateactionplan.pdf .

3 .S, Climate Action Report — 2010, Fifth National Communication of the United States of America Under the
United Nations Framework Convention on Climate Change, U.S. Department of State, June 2010.
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inflation), through 2040. Four different starting points for the fee were assumed: $0/tonne
CO, (Reference case with no fee), $10/tonne CO,, $15/tonne CO,, and $25/tonne CO,. Figure
14 presents the results of these projections, in terms of their impact on electricity generation
by coal in the U.S., for 2010 through 2040. The $10/tonne scenario reduces coal-based
generation in 2040 by 35%, compared to 2010 coal-based generation. The $15/tonne scenario
reduced coal-based generation by 68%. And the $25/tonne scenario reduced coal-based
generation by 98% by 2040. For comparison, the allowance price of CO, under the American
Clean Energy and Security Act of 2009 (passed by the U.S. House of Representatives in 2009)
was estimated to be $14/tonne CO, in 2014.***

Figure 14. Impacts of climate regulation on U.S. coal use.

Projected U.S. Electricity Generation For Climate Mitigation Scenarios
(Source: Datafrom USDOE/EIA AEO2013)
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Emerging CCS technology

Countering this dismal outlook for coal in a carbon constrained world is the prospect of
affordable mitigating technology. Carbon capture and storage (CCS) technology has been under
development for over a decade. CCS has not yet been employed at commercial scale on an
electric power plant. However several demonstration projects relying on government subsidies

114 EPA Analysis of the American Clean Energy and Security Act of 2009 — H.R. 2454 in the 111" Congress, (value

adjusted to 2011 dollars), USEPA, June 23, 2009. Like USDOE/EIA, the USEPA estimate assumed a 5%/year
escalation throughout the projection period. This bill was not passed by the U.S. Senate and did not become law.
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are under development. An overview of global CCS projects is available from the Global CCS
Institute,’™ and from a database maintained by the Massachusetts Institute of Technology.116
The USDOE manages an active research, development, and demonstration (RD&D) program
with simultaneous activities on first and second generation concepts, and basic research on
transformational technologies (see Figure 15).**” Several commercial-scale projects have
reached the demonstration stage of development. Figure 16 shows demonstration facilities in
the U.S,, including the Air Products methane reformer which is not operational, and the
Southern Company Services IGCC which is scheduled for startup in late 2014118 Additionally,
the Boundary Dam project, a pulverized coal CCS repowering project, is scheduled to begin
operation in 2014 in Saskatchewan, Canada. First generation demonstration plants now under
construction are proving to be very costly,'*? but researchers hope to reduce CCS costs
significantly by 2025-2030."*° However, the source of funds necessary to achieve such research
goals is unclear at this point. Hence, it is uncertain whether CCS costs can be reduced
sufficiently to meet these cost goals.

Figure 15. CCS pipeline at USDOE.
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> The Global Status of CCS, Global CCS Institute, February 2014.

Carbon Capture and Sequestration Project Database, Massachusetts Institute of Technology,
http://sequestration.mit.edu/tools/projects/ .

7 The role of CCS/CCUS in the Climate Action Plan, J. Friedmann, Deputy Assistant Secretary, Office of Clean Coal,
USDOE, Presentation to the Global CCS Institute — 3" Americas Forum, February 27, 2014.

18 Ypdate on US Clean Coal/CCS Major Demonstration Projects, J. Giove 111, USDOE, Presented at Platts 8™ Annual
European CCS Conference, February 19, 2014.

'3 Cost for the Southern Company Services IGCC project (65% CO2 capture) is estimated to be $9,200/kW, based
on a filing with the Mississippi Public Service Commission (Docket #2009-UA-0014, Monthly Status Report through
December 2013). Cost for the SaskPower Boundary Dam retrofit project (90% CO2 capture) is estimated to be
$11,300/kW, based on MIT CCS Project Datasheet for Boundary Dam,
http://sequestration.mit.edu/tools/projects/boundary dam.html .

129 carbon Capture Technology Program Plan, USDOE/NETL, January 2013.
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Figure 16. USDOE CCS demonstration projects.

Major CCS Demonstration Projects
Project Locations & Cost Share

CCPI Archer Daniels Midland
FutureGen 2.0 ICCS Area 1 CO, Capture from Ethanol Plant
Large-scale Testing of Oxy-Combustion w/ CO, CO, Stored in Saline Reservoir
Capture and Sequestration in Saline Formation FutureGen 2.0 $208M - Total, $141M — DOE
Project: ~$1.65B - Total; ~$1.0B - DOE SALINE - ~0.9M MTPY 2015 start

SALINE - 1M MTPY 2017 start

Summit TX Clean Energy
Commercial Demo of Advanced
IGCC w/ Full Carbon Capture
~$1.7B - Total, $450M - DOE

EOR — ~2.2M MTPY 2018 start Southern Company
Kemper County IGCC Project
ransport Gasifier w/ Carbon Capture
~$4.12B - Total, $270M - -DOE
EOR - ~3.0M MTPY 2014 start

HECA
c ial Demo of Ad: d
IGCC w/ Full Carbon Capture
~$4B - Total, $408M — DOE
EOR - ~2.6M MTPY 2019 start |°

| Petra Nova (formerly NRG)

W.A. Parish Generating Station Air Products and Chemicals, Inc. Leucadia Energy

Post Combustion CO, Capture CO, Capture f!'om Steam Metl'_lape Reformers CO, Capture from Methanol Plant
$775 M — Total EOR in Eastern TX Oilfields EOR in Eastern TX Oilfields
$167M — DOE $431M - Total, $264M —DOE $436M - Total, $261M — DOE

EOR~ ~1.4M MTPY 2017 start | EOR - ~0.93M MTPY 2012 start ‘ EOR - ~4.5M MTPY 2017 start

u.S. DEPARTMENTOF  Fossil
@ ENERGY :noroy

Conclusions

Coal is used in the U.S. primarily for the generation of electricity. This use is subject to a
number of environmental protection regulations targeting each media: air, water, and solid
wastes. Additionally, coal-fueled power generation competes directly with natural gas-fueled
power generation, and recent low prices for natural gas in the U.S. have captured some of the
previous market for coal. Regulations and market forces combined to result in retirement of 10
GW of coal-fueled power plants in 2012, and both government and private sector studies
project that number to exceed 60 GW (about 1/5™ of U.S. coal-fueled electric generation
capacity) by 2020. These estimates do not reflect additional regulations now being developed
to reduce CO; emissions from the U.S. electric power sector. Analysis by the USDOE/EIA
concluded that additional coal retirements due to CO; regulation of the power sector could
reduce coal-fueled power generation by 35-98% in 2040, compared to 2011, depending on the
stringency of the requirements.

The second largest market for current U.S. coal production is exports. About 13% of U.S. coal
production was exported in 2012, and this export market is projected to grow. Export growth is
expected from mines in the interior or western states, in contrast to current exports that
originate primarily in eastern states. A relatively untapped source of exports is subbituminous
coal in the western U.S. However, this coal is primarily on Federal lands, for which a lease must
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be obtained to mine, and would require new export terminals on the west coast. Some
environmentalists oppose both the federal leases for coal production and construction of coal
export terminals on the West Coast. It is unclear how the economic and environmental
interests associated with these coal resources will be reconciled.

The future of coal production and use in the U.S. is largely dependent of future policies of the
federal government. Large uncertainties exist regarding regulations and policies still under
development. The most significant uncertainties are the stringency of future regulations
impacting coal use by electric power plants, the potential for federally funded research to
reduce the cost of CO, mitigation technologies such as CCS, future regulation and export policy
regarding natural gas, and federal policies related to coal exports and coal production from
federal lands.
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