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Thank you for accepting these comments on EPA’s proposed Standards of Performance
for Greenhouse Gas Emissions from New Stationary Sources: Electric Utility Generating Units
(“EGU NSPS,” or “GHG NSPS”), 79 Fed. Reg. 1430 (Jan. 8, 2014).

We submit these comments on behalf of Sierra Club, Clean Air Task Force,
Environmental Defense Fund, Natural Resources Defense Council, Earthjustice, Environmental
Law and Policy Center, Southern Environmental Law Center, and the National Wildlife
Federation (together, “Joint Environmental Commenters”).!

. Introduction

As EPA has properly concluded, the scientific record demonstrating that “elevated
concentrations of greenhouse gases in the atmosphere may reasonably be anticipated to
endanger the public health and welfare of current and future U.S. generations is robust,
voluminous, and compelling.”? Electric generating units (“EGUs”) are the single largest source
of domestic greenhouse gas (“GHG”) emissions. Accordingly, as we discuss at length below,
EPA must control greenhouse gas pollution from this source category under section 111 of the
Clean Air Act (“CAA” or the “Act”), 42 U.S.C. § 7411. Significantly reducing these emissions from
new and existing domestic power plants is necessary to mitigate the serious harms associated
with climate change in the United States.

In this introductory section, we briefly describe some of the harms associated with
greenhouse gas emissions and show why the emissions profile of the EGU sector demands
expeditious regulation under section 111.

! Clean Air Task Force joins in these comments with the exception of Section VI.

2 75 Fed. Reg. 49,556, 49,557 (Aug. 13, 2010) (Endangerment Reconsideration Denial), attached as Ex. 1;
see also 74 Fed. Reg. 66,496, 66,523 (Dec. 15, 2009) (Endangerment Finding), attached as Ex. 2; Coalition
for Responsible Regulation, Inc. v. EPA, 684 F.3d 102, 122—28 (D.C. Cir. 2012) (upholding Endangerment
Finding in its entirety).



A. Climate Change and Ocean Acidification Caused by EGU Emissions Threaten Public
Health and Welfare.

EPA’s Regulatory Impact Analysis (“RIA”)? provides an overview of the pressing threats
posed by greenhouse gas emissions and ably canvasses the dangers that the New Source
Performance Review (“NSPS”) must combat. The RIA is based largely on EPA’s 2009
Endangerment Finding as well as on major assessments by the U.S. Global Change Research
Program (“USGCRP”), the Intergovernmental Panel on Climate Change (“IPCC”), and the
National Research Council (“NRC”).* The climate science that forms the basis of the
Endangerment Finding provides a legally sufficient and scientifically compelling justification for
curbing greenhouse gas emissions from power plants. Global greenhouse gas emissions and
atmospheric concentrations—and hence the risk of catastrophic damage—have increased since
EPA issued the Endangerment Finding, a fact that highlights the importance of emissions
controls.” Climate research and assessment reports published since 2009 (including several
issued since EPA issued its initial NSPS proposal for GHGs in April 2012) further emphasize the
urgency of tackling climate change and the need to mitigate greenhouse gas emissions.®

* EPA, Regulatory Impact Analysis for the Proposed Standards of Performance for Greenhouse Gas
Emissions for New Stationary Sources: Electric Utility Generating Units (“RIA”), EPA-452/R-13-003

(Sept. 2013), available at http://www2.epa.gov/sites/production/files/2013-
09/documents/20130920proposalria.pdf.

* See RIA at 3-1, 3-8. Many of the fundamental assessment reports upon which the Endangerment
Finding and the RIA rely are attached and incorporated by reference. The IPCC’s Climate Change 2007:
Synthesis Report (2007) is attached as Ex. 3; the NRC’s national report entitled Advancing the Science of
Climate Change (2010) is attached as Ex. 4; and the USGCRP’s Global Climate Change Impacts in the
United States (Second National Climate Assessment Report) (2009) is attached as Ex. 5.

> The more temperatures rise, the greater the risk that non-linear climate thresholds

could be reached, generating abrupt changes with potentially catastrophic impacts for natural

systems and human societies. NRC, Abrupt Climate Change, Inevitable Surprises,

(2002), at v, 16, 154; U.S. Climate Change Science Program, Abrupt Climate Change (2008), at 10. Such
thresholds include melting of the Greenland Ice Sheet, dramatic changes in weather systems, and
Amazon and boreal forest dieback. See USGCRP, Third National Climate Assessment: Final Report (May
2014), at 812 fig.24, available at

http://nca2014.globalchange.gov/system/files force/downloads/low/NCA3 Climate Change Impacts i
n_the United States LowRes.pdf.

® See, e.g. NRC, supra n. 2; NRC, Climate Stabilization Targets: Emissions, Concentrations, and Impacts
over Decades to Millennia (2011), attached as Ex. 6; IPCC, Working Group | Contribution to the IPCC Fifth
Assessment Report—Climate Change 2013: The Physical Science Basis—Final Draft Underlying Scientific-
Technical Assessment (2013), attached as Ex. 7; USGCRP, Third National Climate Assessment Report
[Draft Report] (2013), available at http://ncadac.globalchange.gov/download/NCAJan11-2013-
publicreviewdraft-fulldraft.pdf (the web address for the final report for the Third National Climate
Assessment is provided in n.5, supra); see also RIA at 3-8—3-9 (listing publications).




1. Harms Associated with Climate Change

Climate change will comprehensively alter our world. As the RIA recognizes, these
changes will cause a wide variety of harms.

a. Direct Threats to Public Health and Welfare from Climate Change

Climate change is threatening, and will continue to threaten, public health in many
regards. It is expected to increase the incidence and severity of heat waves, for instance, which
are particularly dangerous to the elderly, the very young, and the infirm.” Warmer days lead to
enhanced ozone (or smog) formation, which can exacerbate respiratory illnesses, contribute to
asthma attacks and hospitalizations, and heighten the risk of premature death among affected
populations.8 Because a warmer atmosphere retains more moisture, climate change will
produce heavier precipitation events, stronger tropical cyclones, and associated flooding,
spreading toxins and diseases and causing severe infrastructure damage, social upheaval, and
widespread injury and death.’ Pathogens and pests are expected to disseminate among
susceptible populations due to changes in those species’ survival, persistence, habitat range,
and transmission under changing climate conditions, further endangering the public.10

As EPA has attested at length, climate change also threatens public welfare. Sea level
rise is well documented and is very likely to accelerate over the coming decades.™* Rising seas,
amplified by storm surges and stronger tropical cyclones, will threaten our coastal homes,
cities, and infrastructure, forcing expensive efforts to protect or relocate critical resources.*?
Millions of U.S. citizens will be affected and many will be displaced. Further inland, early spring
melts will increase flood risks early in the melt season and shrinking snowpack will cause water
shortages throughout much of the West, which now depends on snowpack as a reliable water
source.” Droughts, especially in the western and southern United States, are expected to
occur more frequently, and the extent of drought-affected ecosystems is projected to grow by
11 percent for every degree Celsius of warming.** This phenomenon will exacerbate the water
scarcity already affecting numerous regions of the country.® Furthermore, the combination of
changing atmospheric chemistry and shifting, and more violent weather patterns, will likely
cause crop damage and crop failure, with corresponding increases in food prices and declines in

"RIA at 3-1—3-2.

8 1d. at 3-2—3-3, 5-39—5-40. See also Pfister et al., Projections of Future Summertime Ozone Over the
U.S., Journal of Geophysical Research: Atmospheres (May 5, 2014) (higher temperatures increase smog
formation in already polluted areas), attached as Ex. Al.

°Id. at 3-3.

Y.

" 1d. at 3-6.

2 |d. at 3-3, 3-6—3-7.

B 1d. at 3-5.

% 1d. at 3-5, 3-8; USGCRP, supra n. 4 at 33, 44.

Y RIA at 3-5.



availability.’® On forested lands, the same changes will instigate more severe fires, pest
outbreaks, and higher tree mortality, which will likely disrupt timber production.’

b. Climate-Linked Threats to Ecosystems Upon Which Society Depends

Natural environments and biodiversity provide humans with a wide range of benefits or
“ecosystem services,” including fresh water supplies, fertile soil for agriculture, fisheries,
climate regulation, and aesthetic, cultural, and recreational benefits.*® However, climate
change will have major implications for wildlife, biodiversity, and the fundamental ecosystem
services upon which we depend. Observed changes in our climate are already shifting habitat
ranges, altering migration patterns, and affecting reproductive timing and behavior.” At
anticipated levels of increased global temperature, many terrestrial, freshwater, and marine
species are at far greater risk of extinction than in the past.20 The situation is particularly dire
for Arctic wildlife, as climate change causes significant loss of sea ice and a dramatic reduction
in marine habitat for polar bears, ice-inhabiting seals, and other animals.”’ And the resilience of
many ecosystems is likely to be exceeded this century by an unprecedented combination of
climate change, associated disturbances (e.g., flooding, drought, wildfire, insects, and ocean
acidification), and other global change drivers (e.g., land use change, pollution, fragmentation
of natural systems, and overexploitation of resources).22

The footprint of humans on the planet is now straining ecosystems more than at any
time in history. Terrestrial, freshwater, and marine environments have already undergone
extensive transformation and deterioration.”® More than 75 percent of Earth's ice-free land has
been altered by human activity.>* Nine of the world’s fourteen biomes (each of which
designates a broad ecological land category) have been converted into cropland at factors
ranging from 20 to 50 percent.”> Over 40 percent of the world's oceans, including two-thirds of

' 1d. at 3-4.

Y Id. at 3-4—3-5.

' USGCRP, supra n. 4 at 291.

¥ 1d. at 3-7.

2 d.

' 1d.

22 See IPCC, supra n. 4 at 48.

23 See generally id. at 291-313; Millennium Ecosystem Assessment, Ecosystems and Human Well-being:
Biodiversity Synthesis (2005), Chapters 4 and 28, attached as Ex. 8; Brook et al., Synergies among
extinction drivers under global change, 23 Trends in Ecology and Evolution 453 (2008), attached as Ex. 9;
Butchart et al., Global Biodiversity: Indicators of Recent Declines, 328 Science 1164 (2010), attached as
Ex. 10.

2% Ellis and Ramankutty, Putting people in the map: anthropogenic biomes of the world, 6 Frontiers in
Ecology and the Environment 439, 439 (2008), attached as Ex. 11.

> Millennium Ecosystem Assessment, supra n. 23 at 79.



the ocean waters within the United States’ Exclusive Economic Zone, are designated as having
an anthropogenic impact rating of at least “medium high.”%®

Together with these many other stressors, climate change is having a major effect on
ecosystems. For example, research indicates that climate change and other anthropogenic
factors are causing the sixth mass extinction of global biodiversity in the last 600 million years
of life on Earth, with current extinction rates 100 to 1,000 times greater than historical rates.”’
In 2007, the IPCC concluded that by the mid-21st century, 15 to 37 percent of plant and animal
species worldwide would be committed to extinction if temperatures increase 1.6 to 1.8
degrees Celsius above late 20th century levels.”® “Specialist” species—those with a narrow
tolerance for changes in habitat, diet, or other environmental conditions—are particularly
vulnerable to the threat of extinction due to climate change.29

Even species that do not go extinct will have to contend with ecological conditions they
have not previously faced. Many terrestrial species are shifting their geographical ranges in
response to a changing climate. Plants and animals have moved to higher elevations at a
median rate of 0.011 kilometers per decade and to higher latitudes at a median rate of 16.9
kilometers per decade, two to three times faster than previously reported.*® For example, of
the 305 bird species tracked in annual Christmas bird counts during the last four decades, 177
species (58 percent) had significant northward range shifts, with more than 60 species moving
100 miles or farther.?! These range shifts are likely to cause unprecedented interactions among
species.

Shifts in seasons, especially in the duration and intensity of winter, are also having
significant impacts on ecosystems. One consequence of shifting seasons is the increased
likelihood of mismatches between interdependent species (e.g., predator and prey, insects and

%® Halpern et al., A Global Map of Human Impact on Marine Ecosystems, 319 Science 948, 949 (2008),
attached as Ex. 12; Kappel et al., In the Zone: Comprehensive Ocean Protection, 25 Issues in Science and
Technology 33, 38 (2009), attached as Ex. 13.

7 pimm et al., The Future of Biodiversity, 269 Science 347, 347 (1995), attached as Ex. 14; Dirzo and
Raven, Global State of Biodiversity and Loss, 28 Annual Review of Environment and Resources 137, 137
(2003), attached as Ex. 15; Barnosky et al., Has the Earth's sixth mass extinction already arrived?, 471
Nature 51 (2011), attached as Ex. 16; Pereira et al., Scenarios for Global Biodiversity in the 21st Century,
330 Science 1496, 1497 (2010), attached as Ex. 17; see also Pimm, Biodiversity: Climate Change or
Habitat Loss—Which Will Kill More Species?, 18 Current Biology R117 (2008), attached as Ex. 18
(discussing impact of climate change on species’ survival rates).

8 |PCC, Climate Change 2007: Impacts, Adaptation, and Vulnerability (2007) at 243, available at
http://www.ipcc.ch/pdf/assessment-report/ard/wg2/ar4-wg2-chapter4.pdf.

*? see generally Clavel et al., Worldwide decline of specialist species: toward a global functional
homogenization?, 9 Frontiers in Ecology and the Environment 222 (2011), attached as Ex. 19.

%0 Chen et al., Rapid Range Shifts of Species Associated with High Levels of Climate Warming, 333 Science
1024 (2011), attached as Ex. 20.

31 National Audubon Society, Birds and Climate Change: Ecological Disruption in Motion at 3 (2009),
attached as Ex. 21.




flowers).3? A striking example is found in western forests, where warmer winters and longer
growing seasons have triggered more intense and extensive forest fires, promoting mountain
pine beetle outbreaks that kill millions of trees across millions of hectares of forest.>* In turn,
the decreased availability of whitebark pine nuts as a food source for grizzly bears has been tied
to lower cub birth rates, lower over-winter survival rates, and increased conflicts between
bears and humans.>

In the coming decades, climate-related disturbances (such as altered precipitation
regimes and extremes in weather and temperature) will continue to have marked impacts on
ecosystems. In some cases, these phenomena will cause ecosystems to transition to
significantly different community types.‘:’5 For example, more arid ecosystems and river habitat
areas will likely be particularly sensitive to changes in precipitation and water supply caused by
climate change.36 Reduced river flow and longer droughts in these regions are projected to
diminish native cottonwood and willow populations and render them more susceptible to
livestock grazing and encroachment from upland species and invasive weeds.*” Such changes in
ecosystem composition and function will pose critical adaptation challenges for affected human
communities.

32 see generally, e.g., Miller-Rushing et al., The effects of phenological mismatches on demography, 365
Philosophical Transactions of the Royal Society B: Biological Sciences 3177 (2010), attached as Ex. 22;
Thackeray et al., Trophic level asynchrony in rates of phenological change for marine, freshwater and
terrestrial environments, 16 Global Change Biology 3304 (2010), attached as Ex. 23; Yang et al.,
Phenology, ontogeny and the effects of climate change on the timing of species interactions, 13 Ecology
Letters 1 (2010), attached as Ex. 24.

33 Westerling et al., Continued warming could transform Greater Yellowstone fire regimes by mid-21st
century, 108 Proceedings of the National Academies of Science, U.S.A. 13165 (2011), attached as Ex. 25;
Westerling et al., Warming and Earlier Spring Increase Western U.S. Forest Wildfire Activity 313 Science
940 (2006), attached as Ex. 26; U.S. Forest Service, Climate Change Resource Center, Western U.S. Bark
Beetles and Climate Change (2008), available at http://www.fs.fed.us/ccrc/topics/insect-
disturbance/bark-beetles.shtml.

* Gunther et al., Grizzly bear—-human conflicts in the Greater Yellowstone ecosystem, 1992—2000, 15
Ursus 10 (2004), attached as Ex. 27; USGCRP, Impacts of Climate Change on Biodiversity, Ecosystems,
and Ecosystem Services: Technical Input to the 2013 National Climate Assessment (2012) at 3-13—3-14,
available at http://downloads.usgcrp.gov/NCA/Activities/Biodiversity-Ecosystems-and-Ecosystem-
Services-Technical-Input.pdf.

%> See generally Peters et al., Directional climate change and potential reversal of desertification in arid
and semiarid ecosystems, 18 Global Change Biology 151 (2012), attached as Ex. 28; Rood et al., Declining
summer flows of Rocky Mountain rivers: Changing seasonal hydrology and probable impacts on
floodplain forests, 439 Journal of Hydrology 397 (2008), attached as Ex. 29.

*® Rood, supra n. 35 at 405.

%7 |d. at 409; see also Stromberg et al., Effects of Stream Flow Patterns on Riparian Vegetation of a
Semiarid River: Implications for a Changing Climate, 26 River Research and Applications 712 (2010),
attached as Ex. 30.




In short, greenhouse gas emissions are fundamentally destabilizing global ecosystems.
Because human society depends upon the goods and services these ecosystems provide, this
ecological crisis is a pressing threat to public welfare.

c. Harms Associated With Ocean Acidification

Some of the carbon dioxide (“CO,”) emitted via fossil fuel combustion is subsequently
absorbed by the world’s oceans. Because carbonic acid forms when carbon dioxide dissolves in
water, rising CO, emissions are causing the seas to become more acidic. Independent of
climate change, ocean acidification alone demonstrates that greenhouse gases endanger public
welfare. The NRC has reported that ocean acidity has increased approximately 30 percent since
pre-industrial times, and could intensify by three to four times this amount by the end of the
century if carbon emissions remain uncurbed.®® Furthermore, increasing rates of ocean
acidification may hamper the oceans’ ability to absorb more CO,, resulting in more atmospheric
carbon and, in turn, intensified climate change.39

Increased acidification poses a significant threat to the ocean’s critical food webs. For
instance, it will sharply reduce the underwater area suitable for coral reefs, which function as
fish nurseries.* Similarly, planktonic animals, which are an important food supply for many
underwater species, may be unable to tolerate more acidic waters.*! By disrupting the delicate
balance of oceanic ecosystems, acidification could have devastating impacts on coastal
communities that rely heavily on the sustained health of their fisheries.

Ocean acidification is taking place with extraordinary rapidity. According to a 2012
study that surveyed hundreds of millions of years of ocean chemistry, the current rate of CO,
release into the oceans (and hence the rate of acidification) “stands out as capable of driving a
combination and magnitude of ocean geochemical changes potentially unparalleled in at least
the last ~300 [million years] of Earth history.”*? Based on future projections of atmospheric
carbon concentration, ocean acidity can be expected to increase by 100 to 150 percent by the
end of this century.*®* Troublingly, this upward shift in acidity will be accompanied by increasing
surface stratification of the ocean on account of warmer surface waters. As a result,
phytoplankton will experience both heightened acidity and more intense exposure to light.
Together, these two phenomena have been shown to dramatically reduce the photosynthesis
and growth of diatoms, currently responsible for approximately 40 percent of total primary

38 NRC, supra n. 4 at 55.

*1d.

“ Id. at 55-56, 59-60; NRC, supra n. 5 at 209-210.

*'NRC, supra n. 4 at 55-56, 59-60; NRC, supra n. 5 at 209-210.

*2 Honsich et al., The Geological Record of Ocean Acidification, 335 Science 1058, 1058 (2012), attached
as Ex. 31.

* Gao et al., Rising CO, and Increased Light Exposure Synergistically Reduce Marine Primary Productivity,
2 Nature Climate Change 519, 519 (2012), attached as Ex. 32.



production in the oceans.** Accordingly, the combination of heightened acidification and ocean
stratification may result in a “widespread decline in marine primary production,” doing great
damage to the base of the oceanic food chain with potentially devastating effects on the food
supply for many regions around the globe.*

2. New Research, Reports, and Assessments Show Increasing Severity of Harm

Greenhouse gas emissions and atmospheric carbon concentrations have continued to
rise in the years since EPA made its Endangerment Finding. As EPA moves forward with the
NSPS, the evidence of an intensifying threat reflects the importance of selecting the most
protective standards possible in this rule, as well as the need for continued efforts to control
emissions from other sectors.

Global greenhouse gas emissions are now rising faster than the IPCC’s highest emissions
scenario from 2007, as illustrated in the figure below, compiled by the European Environment
Agency.46

*Id. at 519-522.

*1d. at 519.

% “Observed global fossil fuel CO, emissions compared with six scenarios from IPCC,” available at
http://www.eea.europa.eu/data-and-maps/figures/observed-global-fossil-fuel-co2/ccs102 fig2-3.eps.




Fig. 1: IPCC Emission Scenarios
Source: European Environment Agency
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The graph shows six IPCC emissions scenarios (labeled A1B to B2), compared with actual
atmospheric carbon measurements from two sources. The highest scenario, A1F1, which
assumes a “world of very rapid economic growth” with “fossil-intensive” energy systems,* is
the most aggressive scenario generally modeled. The graph demonstrates that, in the last
decade, global emissions have rapidly increased to match, or even slightly outpace, the A1F1
scenario. Hence, in the absence of swift emissions reductions, we can expect harms even
greater than those projected under the IPCC’s highest emissions scenarios in the Fourth
Assessment Report (AR4).

Recent modeling results project that, by mid-century, warming may be significantly
greater than scientists had previously forecast. According to this research, by 2050, average
global temperatures could warm by 1.4 to 3 degrees Celsius relative to the 1961-1990 period,
even under mid-range emissions scenarios (which current emissions figures significantly
exceed).*® Numerous large-scale reports and assessments (including several published since
EPA’s initial NSPS proposed rule in April 2012) further attest that threats to public health and
welfare from carbon emissions are even more pressing than anticipated just a few years ago.
For instance, it is now clear that the IPCC’s sea level rise projections in AR4 were overly

Y See IPCC, supra n. 4 at 44.
*8 See abstract for Rowlands et al., Broad range of 2050 warming from an observationally constrained
large climate model ensemble, 5 Nature Geoscience 256 (2012), attached as Ex. 33.



conservative. A recent IPCC report notes that “satellite-measured sea levels continue to rise at
a rate closer to that of the upper range of [earlier] projections” and that “the contribution to
sea level due to [ice] mass loss from Greenland and Antarctica is accelerating."49 Similarly, in
the 2013 draft of its contribution to the ongoing Fifth Assessment Report (AR5), the IPCC’s
Working Group 1 predicts that sea levels could increase by as much as .81 meters by the late
21st century and .97 meters by 2100.>° By contrast, the AR4’s upper bound estimate for sea
level rise was just .59 meters by the late 21st century.”

More broadly, Working Group 1 emphasizes that “[s]ubstantial advancements in the
availability, acquisition, quality, and analysis of observational data sets in atmosphere, land
surface, ocean, and cryosphere have occurred since the AR4.”*? These advancements point
primarily toward increased estimates of the severity of the harm that will result from climate
change. The draft report for AR5, for instance, asserts that “[m]easurements of glacier change
have increased substantially in number since AR4,” and that, with regard to the Greenland Ice
Sheet, “large rates of mass loss have spread to wider regions than reported in AR4.”* The draft
report also increases AR4’s estimates of the radiative forcing (or heat-trapping) potential of
current and predicted atmospheric greenhouse gas concentrations,” and expresses increased
confidence since AR4 in its determinations regarding upper-ocean warming,” the link between
climate change and precipitation patterns,”® the human influence on global surface
temperature increases,”’ water cycle variations,58 daily temperature maxima,59 extreme
precipitation events,®® and droughts,61 to name just a few examples.

The USGCRP’s 2013 draft report for its Third Climate Assessment reflects a similar
pattern. Describing changes from the Second Climate Assessment, the authors explain that
“[c]ontinued warming and an increased understanding of the U.S. temperature record, as well
as multiple other sources of evidence, have strengthened our confidence in the conclusions
that the warming trend is clear and primarily the result of human activities.”®> For example, the
authors emphasize that “[h]eavy precipitation and extreme heat events are increasing in a
manner consistent with model projections, the risks of such extreme events will rise in the

* |PCC, Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation
(2012), at 178-79, attached as Ex. 34.
% |PCC, supra n. 5 at TS-63.

> IPCC, supran. 4 at47.

>2|PCC, supra n. 5 at TS-5.

> Id. at TS-9.

> Id. at TS-19—TS-24.

> Id. at TS-32.

> Id. at TS-35.

*7 Id. at TS-40.

> Id. at TS-37.

> Id. at TS-38.

pd.

1 rd.

%2 USGCRP, supran. 5 at 27.
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future, and “[a] longer and better-quality history of sea level rise has increased confidence that
recent trends are unusual and human-induced. Limited knowledge of ice sheet dynamics leads
to a broad range of potential increases over this century.”®?

Finally, in May 2013, the Interagency Working Group on the Social Cost of Carbon
(“IWG"), which includes representatives from a host of federal agencies (including EPA),
published an updated assessment of the social cost of carbon that increases the predicted
threat that climate change poses and will continue to pose into the future. The IWG’s original
estimate in 2010 provided four potential values to represent the cost that each metric ton of
CO, emissions will impose on society for the year 2020: $7, $26, $42, and $81.%* The 2013
estimate increases those values to $12, $43, $65, and $129, respectively.”> While the Joint
Environmental Commenters believe that these updated figures fundamentally underestimate
the true cost of carbon emissions, they nonetheless reflect the same trend as seen in the
scientific literature: not only does the potential harm from carbon emissions increase with each
additional ton released into the atmosphere, but the severity of the predicted harm increases
as our understanding of climate change grows.

These new studies, reports, and assessments indicate that the urgency of acting to curb
greenhouse gas emissions has, if anything, grown since both the 2009 Endangerment Finding
and the initial NSPS proposed rule from April 2012. Emission trajectories are already at or
beyond what was anticipated in the 2007 IPCC reports, and are causing severe effects on an
accelerated timeline. In the absence of substantial emissions reductions, the harms to public
health and welfare from climate change may well prove catastrophic.

B. Climate Stabilization Requires Immediate, Deep Reductions in Emissions from the EGU
Sector

1. Emissions from the U.S. Power Sector Must be Controlled to Prevent Serious Harm
to Public Health and Welfare

CO, emissions from power plants remain the single largest source of U.S. greenhouse
gas pollution and are a significant component of global emissions. Without emissions controls
for this sector, it will be impossible to stabilize atmospheric greenhouse gas emissions at a safe
level.

EPA’s Inventory of Greenhouse Gas Emissions and Sinks reports that electricity
generation was responsible for 2,022 million metric tons of CO, in 2012 (the most recent year

63

Id.
® WG, Technical Support Document: Technical Update of the Social Cost of Carbon for Regulatory
Impact Analysis Under Executive Order 12866 (2013), at 2, available at
http://www.whitehouse.gov/sites/default/files/omb/assets/inforeg/technical-update-social-cost-of-

carbon-for-regulator-impact-analysis.pdf, attached as Ex. 35.
65
Id.
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for which data is available), constituting 37.5 percent of annual U.S. CO, emissions.®® Power
plant emissions of GHGs are larger than those of the next largest stationary source category, oil
and gas production, and are larger than emissions from the entire U.S. transportation sector.®’
If we are to reduce the United States’ contribution to global warming, we must address this
major emissions source.

Importantly, doing so will require controlling emissions from all fossil fuel-fired EGUs,
not just coal plants. This is because natural gas plants, in particular, also emit significant
amounts of CO, and because, as EPA recognizes, the majority of (if not all) new fossil-fired
plants in the United States are likely to use natural gas as fuel. See, e.g., 79 Fed. Reg. 1430,
1480 (Jan. 8, 2013). Further efforts to cut carbon emissions must therefore include reductions
from these plants.

Specifically, in 2012, combustion at coal-fired power plants was responsible for 1,511.2
million metric tons of CO, emissions, while combustion at natural-gas-fired plants was
responsible for 492.2 million metric tons.*® The dominance of coal combustion emissions
demonstrates why controls on all coal-fired power plants are necessary to reduce sector-wide
emissions, but, as the data reveal, natural gas-fired plant emissions are also highly significant.

This fact is critical because natural gas-fired power plants are the primary source of
growth in the category. Records from the Energy Information Administration (“EIA”) indicate
that from 2007 to 2012, as the boom in shale gas production lowered gas prices, net coal
generation fell from over 2 billion MWh to 1.51 billion MWh, and it is set to decline further.®
During the same period, net natural gas generation climbed from 896 million MWh to over 1.22
billion MWHh, as a result of both increased capacity factors at existing plants and new facility
construction.”® EPA has predicted that these trends will likely continue and intensify. 79 Fed.
Reg. at 1480.

Although CO, emissions from new natural gas plants are lower than those from
conventional coal-fired plants, those plants emit substantial amounts of CO,, and the standards
should therefore require use of the most efficient and lowest-emitting natural gas plants with
state-of-the-art combined cycle turbines. In a separate rulemaking, EPA should also require
measures to ensure that potent methane emissions from the production, processing,
transportation, and distribution of natural gas are minimized.”* Otherwise, we will be unable to

 Epa, Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990—2012 (2014), at Table 2-1, attached
as Ex. 36.

* Id.

% Id. at Table 3-5.

9 EIA, Electric Power Monthly (Dec. 2013), at Table 1.1, attached as Ex. 37.

" d.

"L We note that greenhouse gas emissions from the natural gas production required to support these
power plants are also significant; gas and oil production are the second largest stationary sources of
greenhouse gas pollution according to EPA. See EPA, supra n. 66 at Table 2-1. EPA’s recent emissions
standards for that sector contain partial collateral mitigation of methane emissions from production,
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curb dangerous climate-destabilizing emissions and responsibly manage the nation’s natural
gas resources. Furthermore, it is essential that the nation’s clean air and clean energy policies
stimulate innovation in and deployment of low-carbon and renewable energy resources and
energy efficiency. These technologies are critical if we are to transition to an electricity sector
that minimizes our impact on global climate change.

2. Deep Cuts in U.S. Power Sector Emissions Are Consistent with the Need for Global
Emissions Reductions

Domestic action to combat climate change will have benefits that extend far beyond our
borders. As of 2010, the United States was responsible for approximately 13.4 percent of
global anthropogenic greenhouse gas emissions.”? U.S. power sector emissions constitute
approximately 4.5 percent of worldwide emissions of all anthropogenic greenhouse gas
emissions and over 6 percent of all CO, emissions.”® Reducing carbon pollution from domestic
power plants will help to substantially curb our contribution to climate change.

Reductions from large sources like the U.S. power sector are important because steep
global cuts are necessary to prevent truly disastrous climate impacts. In its final draft
contribution to AR5 regarding climate change mitigation strategies, IPCC’'s Working Group 3
states that “the stabilization of GHG concentrations requires fundamental changes in the global
energy system relative to a baseline scenario,”’* and that “[t]he electricity sector plays a major
role in mitigation scenarios with deep cuts of GHG emissions.””> The NRC’s 2011 report on
climate stabilization emphasizes that steep emissions reductions, on the order of 80 percent
globally, are necessary to stop atmospheric CO, concentrations from reaching dangerous levels
and temperatures from exceeding 2 degrees Celsius above pre-industrial levels.”® As shown by

and so are critically important to maintain and strengthen as production expands. These standards,
however, reveal significant gaps; most notably, they do not directly control methane and do not set
standards for existing infrastructure, which produces the bulk of emissions. If natural gas generation
continues to play an important role in the EGU sector, EPA must set appropriate production standards
directly regulating methane to ensure that increases in natural gas generation are not coupled with
increases in greenhouse gas pollution due to methane leakage during gas extraction, processing,
transmission, and distribution.

72 European Union Emission Database for Global Atmospheric Research (EDGAR), GHG (CO,, CH4, N20,
F-gases) emission time series 1990-2010 per region/country, available at
http://edgar.jrc.ec.europa.eu/overview.php, and CO2 time series 1990-2012 per region/country,
available at http://edgar.jrc.ec.europa.eu/overview.php?v=C02ts1990-2012.

73 According to the EDGAR database, global GHG emissions in 2010 were 50,101 million metric tons
COze.

" IPCC, Working Group IlI- Mitigation of Climate Change, Chapter 7: Energy Systems (2014), at 58,
attached as Ex. 38.

> Id. at 64.

"® NRC, supra n. 5 at 10.
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the following table reproduced from AR5, to avoid a temperature increase on such a scale,
global CO, emissions must fall by between 50 and 85 percent by 2050.”’

Table 1: Correlation Between Atmospheric CO, Concentrations and Global Mean
Temperatures
Source: IPCC, Fifth Assessment Report

Global mean temperature
increase above pre- Change in global
industrial at equilibrium, CO, emissions in
Radiative CO, CO,-eq using “best estimate” Peaking 2050 No. of
forcing | concentration® | concentration® climate sensitivity®) © year for CO, (% of 2000 assessed
Category| (W/m2?) (Ppm) (ppm) (°C) emissionsd emissions)d scenarios
| 2.5-3.0 350-400 445-490 2.0-24 2000-2015 -85 to -50 6
I 3.0-3.5 400-440 490-535 2.4-2.8 2000-2020 -60 to -30 18
] 3.5-4.0 440-485 535-590 2.8-3.2 2010-2030 -30to 45 21
v 4.0-5.0 485-570 590-710 3.2-4.0 2020-2060 +10 to +60 118
\ 5.0-6.0 570-660 710-855 4.0-4.9 2050-2080 +25 to +85 9
Vi 6.0-7.5 660-790 855-1130 4.9-6.1 2060-2090 +90 to +140 5
Total 177

a) The understanding of the climate system response to radiative forcing as well as feedbacks is assessed in detail in the AR4 WGI Report. Feedbacks between the
carbon cycle and climate change affect the required mitigation for a particular stabilization level of atmospheric carbon dioxide concentration. These feedbacks are
expected to increase the fraction of anthropogenic emissions that remains in the atmosphere as the climate system warms. Therefore, the emission reductions to
meet a particular stabilization level reported in the mitigation studies assessed here might be underestimated.

b) The best estimate of climate sensitivity is 3°C WG 1 SPM].

c) Note that global mean temperature at equilibrium is different from expected global mean temperature at the time of stabilization of GHG concentrations due to the
inertia of the climate system. For the majority of scenarios assessed, stabilisation of GHG concentrations occurs between 2100 and 2150.

d) Ranges correspond to the 15th to 85% percentile of the post-TAR scenario distribution. CO, emissions are shown so multi-gas scenarios can be compared with CO,-
only scenarios.

The IPCC has determined with “high confidence” that “[d]elaying mitigation efforts beyond
those in place today through 2030 is estimated to substantially increase the difficulty of the
transition to low longer-term emissions levels and narrow the range

of options consistent with maintaining temperature change below 2°C relative to pre-industrial
levels.” It will be difficult—perhaps impossible—to meet the reductions needed to stave off the
most extreme effects of climate change without swift and significant emissions controls for the
U.S. power sector.

In the remainder of these comments, we explain what EPA must do in order to meet its
Clean Air Act mandate to ensure that all sources in this sector comply with Section 111
standards. A strong NSPS for fossil fuel-fired power plants is critical to achieving the emissions
reductions necessary to mitigate the dangers of climate change.

Il. The Changing Nature of the Utility Sector
It is difficult to overstate the transformation in energy markets that has occurred in the

United States since EPA listed the first power plant NSPS categories in the 1970s. For many
decades, coal-fired generation provided the majority of baseload electricity generation in the

77 IPCC, supra n. 5 at 15.
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United States,’® while natural gas plants generally operated in intermediate-load and peaking
modes.”® In 1978, motivated by a perceived scarcity of fossil fuel resources,®® Congress passed
and President Carter signed into law a prohibition on the use of natural gas in baseload power
generation, preserving supplies for use in other applications.?* In 1987, however, the
prohibition was repealed.?? Between 1988 and 2002, natural gas consumption for electric
generation more than doubled, and between 2000 and 2010, more than 80 percent of new
electric capacity built in the United States was natural gas-fired.®

EIA data indicate that from 2007 to 2013, net coal generation fell from over 2 billion
MWh to 1.58 billion MWh.? During the same period, net natural gas generation climbed from
896 million MWh to over 1.1 billion MWh, as a result of both increased capacity factors at
existing plants and new facility construction. Today, natural gas plants are commonly operating
as baseload plants, providing 27 percent of U.S. net power generation in 2013,% compared to
only 10 percent in 1994.%° As discussed below, recent market analyses project that the vast
majority of EGUs built to serve growth in energy demand in the coming years will be natural gas
units, renewable generation, and energy efficiency investments.

A. Recent Trends in the Power Sector
The recent shift across the domestic electricity generating sector away from coal-fired

electricity generation is confirmed by the most recent data.®” Since 2012, the U.S. has seen
older and less-efficient existing coal-fired power plants continuing to retire due to increased

8 EIA, Annual Energy Review 1995 (July 1996) at 235, available at
http://205.254.135.7/totalenergy/data/annual/archive/038495.pdf.

7% See 44 Fed. Reg. 52,792, 52,796 (Sept. 10, 1979).

8 See, e.g., Jimmy Carter, Remarks on Signing National Energy Bills H.R. 4018, H.R. 5263, H.R. 5037, H.R.
5146, and H.R. 5289 Into Law (Nov. 9, 1978), available at
http://www.presidency.ucsb.edu/ws/index.php?pid=30136&st=Industrial+Fuel+Use+Act&st1=t#i
xzz1yRwPULkN (“[W]e must shift toward more abundant supplies of energy than those that we are
presently using at such a great rate, to coal[.]”).

& powerplant and Industrial Fuel Use Act of 1978, Pub. L. No. 95-620, § 201, 92 Stat. 3289, 3298 (1978)
(“New Electric Powerplants”).

82 Repeal of Certain Sections of the Powerplant and Industrial Fuel Use Act of 1978, Pub. L. No. 100-42, §
201, 101 Stat. 310, 311 (May 21, 1987) (“Coal Capability of New Electric Powerplants, Certification of
Compliance”).

8 EIA, Most Electric Generating Capacity Additions in the Last Decade Were Natural Gas-Fired (July 5,
2011), available at http://www.eia.gov/todayinenergy/detail.cfm?id=2070. (The cited calculations were
made from data available at this page.)

8 E|A, Electric Power Monthly (Apr. 2014), at Table 1.1, available at
http://www.eia.gov/electricity/monthly/epm table grapher.cfm?t=epmt 1 01.

#1d.

8 EIA, Electric Power Monthly (July 1996), available at
http://205.254.135.7/electricity/monthly/archive/pdf/02269607.pdf.

8 EIA, AEO2014 Early Release Overview (Dec. 16, 2014), at 2, Fig. 3, available at
http://www.eia.gov/forecasts/aeo/er/pdf/0383er(2014).pdf (hereinafter “AE02014 Early Release”).
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competition with other generating resources and impending environmental regulations.
Between 2008 and 2013, U.S. utilities retired approximately 20 GW of coal-fired capacity,® with
approximately 11.3 GW retired in 2012 alone.®® As of December 2013, utilities had announced
firm plans to retire some 47 GW of coal-fired generating capacity (or to convert it to natural
gas) by 2021.%° And according to a recent market study, a further 17 GW is “at risk” of
retirement due to competition with low-cost natural gas.”* As coal-fired capacity has declined,
so has generation from the coal-fired fleet: in 2013, coal-fired EGUs accounted for 39.1 percent
of U.S. generating output—slightly higher than the low of 37.4 percent reached in 2012, but still
representing a 20 percent decline in market share since 2006.%

The decline in U.S. reliance on its coal generation has coincided with rapid domestic
expansion of zero- and lower-carbon generating unit development and electricity generation.
For example, April 2013 saw a record amount of electricity generated from U.S. wind resources
of over 17,000 GWh—nearly as much wind-generated electricity produced in one month as U.S.
wind resources delivered in all of 2005.°* From 2011 to 2013, electricity delivered to the grid
from wind generators increased by at least 28 percent (from a total of 120,177 GWh in 2011, to
a total of 167,665 GWh in 2013).94 Similarly dramatic has been the expansion of solar energy,
which increased in generation capacity by 418 percent between 2010 and 2014.% Energy
efficiency also grew rapidly during this period: utility and private spending on energy efficiency
investments increased to over $12 billion in 2012, and in 2011, first-year energy savings
reported by utilities totaled 22 million MWh—an increase of approximately 22 percent year-
over—year.97 And consistent with the trends described above, the North American Electric

8 NERC, 2013 Long-Term Reliability Assessment (Dec. 2013), at 35, available at
http://www.nerc.com/pa/RAPA/ra/Reliability Assessments DL/2013 LTRA FINAL.pdf, attached as Ex.
39.

8 EIA, Electric Power Annual, Table 4.6 (Dec. 2013), available at
http://www.eia.gov/electricity/annual/pdf/epa.pdf.

% Gilbert and Gelbaugh, Coal Under Fire: Assessing Risk Factors and Market Impacts for Upcoming Coal
Retirement Decisions (SNL Energy, Dec. 2013), at 16, attached as Ex. 40.

d.

2 E|A, Short-Term Energy Outlook (Jan. 2014), at 21, available at
http://www.eia.gov/forecasts/steo/archives/Jan14.pdf.

% EIA, Electric Power Monthly (Feb. 2014), Table 1.1.A, available at
http://www.eia.gov/electricity/monthly/current year/february2014.pdf.

*1d.

> EIA, Electricity Monthly Update (Apr. 2014), available at
http://www.eia.gov/electricity/monthly/update/archive/april2014/.

% Business Council on Sustainable Energy, 2014 Sustainable Energy in America Factbook (Feb. 2014), at
4, available at http://www.bcse.org/factbook/pdfs/2014 Sustainable Energy in America Factbook.pdf,
attached as Ex. 41.

" American Council for an Energy—Efficient Economy, 2013 State Energy Efficiency Scorecard (Nov.
2013), at 30, available at http://www.aceee.org/research-report/el3k, attached as Ex. 42.
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Reliability Corporation (“NERC”) reports that about 40 GW of net natural gas-fired capacity was
added in North America from 2008 to 2013.%®

Looking ahead, forecasts indicate that with the possible exception of a small number of
projects already under development, new coal-fired generating capacity will neither be needed
nor economically viable over at least the next decade.”® For example, EIA predicts in its Annual
Energy Outlook 2014 Early Release Overview that total domestic coal-fired capacity will
decrease by over 15 percent from 2012 to 2040. EIA attributes this trend to slower growth in
electricity demand, competition from renewable energy and natural gas,101 and economic
changes resulting from more stringent environmental regulations.102 Similarly, NERC
anticipates that 31.5 GW of net coal-fired capacity will retire by 2023103

% NERC, supra n. 88 at 35. As explained in the preamble to the proposed NSPS, gas-fired electricity
generation has significantly lower combustion emissions than does coal-fired generation. See 79 Fed.
Reg. at 1434-35. Although methane is beyond the scope of EPA’s current proposal, we note that there
are currently significant methane emissions from gas production and distribution, which diminish this
advantage. See, e.g., Brandt et al, Methane Leaks from North American Natural Gas Systems, Science,
Vol. 343, no. 6172, DOI: 10.1126/science.1247045 (Feb. 14, 2014) at 733-735, attached as Ex. 43;
Alvarez et al., Greater focus needed on methane leakage from natural gas infrastructure, Proceedings of
the National Academy of Science, DOI: 10.1073/pnas.1202407109 (Apr. 2012), attached as Ex. 44.

% See Joint Institute for Strategic Energy Analysis, Natural Gas and the Transformation of the US Energy
Sector (Nov. 2012) (modeling showed that no new coal-fired generating capacity was economically
viable until nearly 2030 at the earliest, due to the availability of affordable CCGT and onshore wind
generation).

100 AE02014 Early Release, supra n.87 at 14.

101 E1A defines “renewable energy” as “energy resources that are naturally replenishing but flow-limited.
They are virtually inexhaustible in duration but limited in the amount of energy that is available per unit
of time. Renewable energy resources include biomass, hydro, geothermal, solar, wind, ocean thermal,
wave action, and tidal action.” EIA, Glossary, available at http://www.eia.gov/tools/glossary/. Notably,
while many of these generating choices are zero carbon-emitting, unfortunately all biomass-fueled
energy cannot be assumed to be “carbon neutral” or zero-emitting, or even low carbon-emitting in
some instances. For example, burning chipped whole trees to generate electricity has the same or
higher tons CO,/MWh output as burning coal. See, e.g., Manomet Center for Conservation Sciences,
Massachusetts Biomass Sustainability and Carbon Policy Study, Report to the Commonwealth of
Massachusetts Department of Energy Resources (Walker, ed.) (National Capital Initiative Report No. NCI-
2010-03) (2010), available at http://www.mass.gov/eea/energy-utilities-clean-tech/renewable-
energy/biomass/biomass-sustainability-and-carbon-policy-study.html (demonstrating using modeling
that the combination of greater carbon emissions per unit energy from biomass than fossil fuels,
combined with the lost forest carbon sequestration associated with additional fuel harvesting, produce
net CO, emissions that greatly exceeded those from fossil fuels—a “carbon debt” that takes decades to
more than a century to pay off), attached as Ex. 45.

102 AEO2014 Early Release, supra n.87 at 14. The Reference case includes implementation of MATS and
CAIR, as well as market concerns about GHG emissions, which dampen the expansion of coal-fired
capacity. /d.

103 NERC, supra n. 88 at 10.

17



EPA notes in the preamble to the proposed rule that as coal-fired plants retire, current
power sector economics suggest that they will likely be replaced with new natural gas
combined cycle plants (“NGCCs,” also known as combined cycle gas turbines, or “CCGTs”)
and with zero-emitting wind, solar, and energy efficiency resources.'® Most of these new
lower emitting electricity sources currently have much lower construction and operating costs
than coal-fired EGUs,'® and this trend is also likely to continue in the coming years.’®” As EPA
notes in the preamble, these lower costs translate into a wide gap between the cost of
electricity produced from a conventional pulverized coal EGU and the cost of CCGT or
renewables. Electricity from a new supercritical pulverized coal EGU costs approximately
$92/MWh, or 56 percent higher than the cost of CCGT (at a moderate gas price of $6.11/Mcf)
and as much as 31 percent higher than the cost of onshore wind. 79 Fed. Reg. at 1477. As a
result of these cost disparities, EIA’s latest Annual Energy Outlook forecasts only 2.5 GW of
additional planned coal-fired generating capacity through 2040, with nearly 90 percent of this
capacity consisting of projects that are already under way.108 Similarly, the International Energy
Agency (“IEA”) World Energy Outlook 2013 predicts that capacity replacements for retired units
in the U.S. will come largely from facilities that utilize natural gas (about 33 percent), wind (28
percent), and solar (15 percent).109 NERC similarly anticipates that natural-gas-fired units will
replace coal-fired units over the next few years, with 28.6 GW of net natural gas-fired capacity
additions by 2023, and some plants coming online between 2014 and 2017 to compensate for
coal-fired retirements.

104

U.S. reliance on natural gas for electricity generation is expected to surpass reliance on
coal generation by 2035, according to the EIA.* The newest estimates of future natural gas-
fired generation development have been revised upward from the 2013 Annual Energy
Outlook.*™ EIA also expects generation from renewables to be higher than was estimated in

104 NGCC and CCGT are interchangeable terms, although we rely primarily on the latter throughout these

comments.

105 See 79 Fed. Reg. at 1443 (“The EPA has reviewed publicly available IRPs from a range of companies
... and these plans are generally consistent with both EIA and EPA modeling projections. Companies
seem focused on demand-side management programs to lower future electricity demand and mostly
reliant on a mix of new natural gas-fired generation and renewable energy to meet increased load
demand and to replace retired generation capacity.”).

1% E|A, Updated Capital Cost Estimates for Utility Scale Electricity Generating Plants (Apr. 2013), at 6,
available at http://www.eia.gov/forecasts/capitalcost/ (reporting that even the lowest-cost coal-fired
EGU configuration has capital costs that are nearly three times higher than an advanced CCGT and 33
percent higher than onshore wind on a per-kW basis).

197 AEO2014 Early Release, supra n. 87 at 14.

198 E\A, Annual Energy Outlook 2014 (May 2014), at Table A9, available at
http://www.eia.gov/forecasts/AEQ/; see also 79 Fed. Reg at 1478.

199 \EA, World Energy Outlook 2013 (Nov. 2013), at 181 available at
http://www.worldenergyoutlook.org/publications/weo-2013/.

119 AE02014 Early Release, supra n.87 at 14.

111 Id
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2013 across most of the projection period,**? with renewable sources accounting for almost a
third of the growth in generation resources from 2012 to 2040 as they become more cost-
competitive with other fuels.'** Indeed, EIA projects that renewables will be the fastest-
growing source of electric generation through 2040.''* Consistent with these estimates, IEA
predicts that natural gas-fired generation in the U.S. will grow 38 percent from 2011 to 2035.
And NERC expects that U.S. on-peak generation provided by natural gas will increase to 41
percent by 2023.1%¢

115

B. The Impact of Natural Gas Prices

While EIA and IEA project that modest increases in the price of natural gas may occur in
the coming years as a result of increasing demand for this fuel.'*” Coal-fired power generation
will continue to face stiff competition from existing natural gas plants for the provision of
baseload power, and will also continue to be uncompetitive as a new source of generation. This
situation is predicted to continue so long as natural gas prices remain below $10/MMBtu.**®
According to the 2014 EIA forecast, delivered natural gas prices in the power sector are
expected to remain at historically low levels (less than $6/MMBtu) through the late 2020s — far
below the $10/MMBtu price point that would cause new conventional coal-fired generation to
be cost-competitive with CCGT.™ Furthermore, NERC sees continued lower natural gas prices
through 2023 as providing an incentive for fuel-switching from coal to natural gas.120 And coal
is becoming more expensive to mine despite improvements in technology.121 These trends will
only exacerbate the competitive challenges facing new coal-fired EGUs.

Market projections and utility sector analyses also suggest that the baseload shift from
coal to natural gas generation in the existing EGU fleet will continue, regardless of whether
there are small to moderate natural gas price changes. And a recent study of the cost impacts
of the Mercury and Air Toxics Standards (“MATS”), the Clean Air Interstate Rule (“CAIR”), *??

"2 1d. at 15.

B 1d. at 14.

14 1d. at Table A8 (showing average annual growth of 1.7 percent for renewable generation through
2040).

Y3 |EA, supra n. 109 at 183.

18 NERC, supra n. 88 at 36.

17 AEO2014 Early Release, supra n.87 at 7; IEA, supra n. 109 at 184-84.

Y8 RIA at 5-24.

9 1d. at Table A3,

120 NERC, supra n. 88 at 11.

Yl d. at 7.

122 |n the coming months EPA will implement the Cross-State Air Pollution Rule (“CSAPR”) following the
Supreme Court’s decision in EPA v. EME Homer City Generation, L.P., Nos. 12-1182, 12-1183, 572 U.S. __
(Apr. 29, 2014). CSAPR establishes more-restrictive requirements than those in CAIR. See Federal
Implementation Plans: Interstate Transport of Fine Particulate Matter and Ozone and Correction of SIP
Approvals, 76 Fed. Reg. 48,208, 48,321 (Aug. 8, 2011) (explaining that individual states will not be
allowed to exceed their budgets through trading under CSAPR, unlike CAIR); see also EPA, Regulatory
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and other regulations found that the implementation of these rules will make the operating
costs of natural gas plants cost-competitive with most coal plants—at least up to a natural gas
price-to-coal price ratio of 4.3, and even before the implementation of EPA’s forthcoming
standards for CO, emissions from existing fossil-fired EGUs."** That ratio stood at just 1.8 in
2013, and EIA projects that it will remain at 2.4 or less through 2035.'** Thus, the collective
impact of market forces and current and future CAA regulations designed to protect public
health are expected to reinforce the competitiveness of CCGT vis-a-vis coal as a source of
baseload power.

In sum, the shift in the electricity generating sector from coal to lower-emitting
resources has continued apace since EPA originally proposed CO, performance standards for
this industry in April 2012. Forecasts of fuel costs, capital costs, and other power sector trends
continue to indicate—as they have consistently since the original proposal—that new
conventional coal-fired generation will be neither needed nor economically viable over the
foreseeable future, regardless of the proposed NSPS. Finally, the existing coal-fired generating
fleet is expected to continue to face significant competitive pressure from gas-fired EGUs which
are currently a competitive source of baseload power and will likely remain so over the coming
decades, as well as from increasingly cost-competitive renewable resources and energy
efficiency opportunities.

lll. Statutory Background

The Clean Air Act’s explicit purpose is “to protect and enhance the quality of the
Nation’s air resources so as to promote the public health and welfare and the productive
capacity of its population.” 42 U.S.C. § 7401(b)(1). To this end, the CAA requires EPA to set
performance standards for listed categories of stationary sources. 42 U.S.C. § 7411.

Section 111 directs EPA to publish a list of categories of stationary sources and include a
category in the list if, in EPA’s judgment, the category causes or contributes significantly to air
pollution which may reasonably be anticipated to endanger public health or welfare. Id. §
7411(b)(1)(A). When deciding whether to list a source category, EPA must necessarily consider
the health and welfare impacts of the air pollution that sources in the category emit, in

Impact Analysis (RIA) for the final Transport Rule, Docket ID No. EPA-HQ-OAR-2009-0491, at 255-56
(June 2011) (“Fossil-fuel-fired electric generating units in the Transport Region are projected to achieve
NO, and SO, emissions reductions through a combination of compliance options. These actions include
sustained operation of existing controls originally built for CAIR, additional pollution control installations
at coal-fired generators, coal switching (including blending of coals), and increased dispatch of more
efficient units and lower-emitting generation technologies (e.g., some reduction of coal-fired generation
with an increase of generation from natural gas). In addition, there will be some affected sources that
find it more economic to retire rather than invest in new pollution control equipment.”).

12 pratson et al., Fuel Prices, Emission Standards, and Generation Costs for Coal vs Natural Gas Power
Plants, 47 Env. Sci. & Tech. 4926 (Mar. 2013).

124 AEO2014 Early Release, supra n.87 at Table A3 (ratio reflects EIA projections of delivered prices of
coal and natural gas used in power generation).
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conjunction with the significance of the category’s overall contribution to air pollution. After
listing a source category, EPA must then promulgate federal standards of performance for such
sources.’® Id. 8§ 7411(b)(1)(B). The statute further requires EPA to “review, and, if appropriate,
revise such standards” every eight years. Id. Electric utility steam generating units and
stationary gas turbines were listed as section 111 source categories in 1971 and 1977,

respectively.?®

EPA now proposes CO, performance standards for new sources under the electric utility
steam-generating units and stationary gas turbine categories. In Massachusetts v. EPA, the
Supreme Court held that the CAA authorizes federal regulation of emissions of CO, and other
greenhouse gases, and directed EPA to make a science-based determination as to whether
greenhouse gases from motor vehicles endanger public health and welfare. 549 U.S. 497, 528-
29 (2007). In December 2009, EPA concluded that emissions of greenhouse gases, including
CO,, “cause or contribute to, air pollution which may reasonably be anticipated to endanger
public health or welfare.” 74 Fed. Reg. 66,496 (Dec. 15, 2009). And in 2011, the Supreme Court
agreed that the CAA authorizes CO, standards for power plants under section 111, and that that
authority preempts common-law actions in tort for damages due to emissions of climate
pollution. Am. Elec. Power Co. v. Connecticut (“AEP”), 131 S.Ct. 2527, 2537-39 (2011).

The CAA requires standards of performance to reflect “the degree of emission limitation
achievable through the application of the best system of emission reduction [“BSER”] 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.” 42 U.S.C. § 7411(a)(1). Because the statute does not set forth
weights EPA must assign to cost, energy, and environmental impact factors when determining
BSER and setting new source performance standards, the agency has discretion in balancing
these factors."®’ Lignite Energy Council v. U.S. EPA, 198 F.3d 930, 933 (D.C. Cir. 1999) (citing
New York v. Reilly, 969 F.2d 1147, 1150 (D.C. Cir. 1992)).

12> Alternatively, the Administrator may promulgate a design, equipment, work practice, or operational

standard, or combination thereof, which reflects the best technological system of continuous emission
reduction that she determines has been adequately demonstrated, if it is not feasible to prescribe or
enforce a standard of performance. 42 U.S.C. § 7411(h)(1).

126 see 36 Fed. Reg. 5,931 (Mar. 31, 1971) (listing fossil-fuel fired electric steam generating units and
boilers); 42 Fed. Reg. 53,657 (Oct. 3, 1977) (listing fossil-fuel fired combustion turbines); 44 Fed. Reg.
33,580 (June 11, 1979) [codified as subpart Da at 40 C.F.R. §§ 60.40Da—60.52Da] (setting performance
standards for electric utility steam generating units); 44 Fed. Reg. 52,792 (Sept. 10, 1979) [originally
codified at 40 C.F.R. Part 60, Subpart GG, currently codified as subpart KKKK at 40 C.F.R. §§ 60.4300—
60.4420] (setting performance standards for stationary combustion turbines).

27 The agency’s discretion under section 111 is bounded by the reviewing court’s consideration of
whether the decision was based on the relevant factors and whether there has been a clear error of
judgment. See Essex Chem. Corp., 486 F.2d at 433-34.
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A. Legislative History of New Source Performance Standards

The legislative history of section 111(b) indicates that Congress intended for NSPS to
reflect the most highly-effective emission reduction systems that are technically and
economically feasible, including new and innovative pollution control technologies that are not
in routine use. When Congress first enacted the CAA in 1970, the Senate and House of
Representatives passed amendments to section 111, both of which are reflected in the
language of the statute. The Senate’s version of the bill “would have required that [section
111(b)’s performance] standards reflect ‘the greatest degree of emissions control which the
Secretary determines to be achievable through application of the latest available control
technology, processes, operating methods, or other alternatives.”” See Portland Cement Ass'n
v. Ruckelshaus (Portland Cement 1), 486 F.2d 375, 391 (D.C. Cir. 1973), cert. denied, 417 U.S. 921
(1974) (discussing legislative history and quoting S. Rep. No. 9-1196, at 16 (1970)). The Senate
further clarified that “this does not mean that the technology must be in actual, routine use
somewhere,” but simply that it be available to be installed in new plants during the eight-year
period after the standards are finalized. /d. (citing S. Rep. No. 9-1196, at 16). For its part, the
House presented a bill that “would have [required] ‘the Secretary [to] give appropriate
consideration to technological and economic feasibility.”” Id. (quoting H. Rep. No. 91-1146, at
10 (1970)). The House Report suggested, “/in order to be considered “available” the technology
may not be one which constitutes a purely theoretical or experimental means of preventing or
controlling air pollution.”” Id. & n.60 (quoting H. Rep. No. 91-1146, at 10).

The final language signed into law that year adopted neither chamber’s
recommendation directly, but incorporated aspects of both. The statute as enacted defined
“standard of performance” as “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) the Administrator
determines has been adequately demonstrated.” 42 U.S.C. § 1857c-6(a)(4) (1970) (recodified
at 42 U.S.C. § 7411(a)(1) (1990)). With this language, Congress attempted to insure that EPA
would limit new source pollution “to the greatest degree practicable if the national goal of a
cleaner environment was to be achieved.” Essex Chem. Corp., 486 F.2d at 443 n.14. In
interpreting the 1970 language of the CAA, the Portland Cement | court found that the term
“adequately demonstrated” required a showing by EPA “that there will be ‘available
technology’” during the regulated future.” Portland Cement I, 486 F.2d at 391 (emphasis
added).

In 1977, Congress amended select CAA provisions because they were not operating as
intended. In particular, Congress was concerned that the statute was encouraging a “race to
the bottom”: individual states were relaxing pollution control standards to lure industry from
states with more stringent requirements, thus gaining a competitive advantage over their more
environmentally-conscious neighbors. See H.R. Rep. No. 95-294, at 184 (1977). To counteract
this trend and “create incentives for improved technology,” Congress amended section 111 so
as to mandate the adoption of the “best technological system of continuous emissions
reduction.” 42 U.S.C. § 7411(a) (1977); Clean Air Act Conference Report: Statement of Intent;
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Clarification of Select Provisions, 123 Cong. Rec. 27071 (1977). See also H.R. Rep. No. 95-294, at
189 (“[I]t is prudent public policy to require achievement of the maximum degree of emission
reduction from new sources, while encouraging the development of innovative technological
means of achieving equal or better degrees of control.”); Sierra Club v. Costle, 657 F.2d 298, 346
n.174 (D.C. Cir. 1981) (“[S]ection 111 was intended ‘to assure the use of available technology
and to stimulate the development of new technology.”” (quoting S. Rep. No. 95-127, at 114
(1977)); Pacific Power Co. v. EPA, 647 F.2d 60, 68 (9th Cir. 1981) (holding that Congress
intended that new source emissions controlled under section 111 would be reduced “to a
minimum”).

The 1977 amendments defined best technology “in terms of ‘long-term growth,” [and]
‘long-term cost savings.”” Sierra Club, 657 F.2d at 331 (quoting Clean Air Act Conference
Report, 123 Cong. Rec. at 27,021). Requiring new stationary sources to adopt pollution control
technology at the time of construction, when plant owners and operators can most efficient
install the equipment, rather than waiting for environmental degradation to occur and only
then requiring expensive retrofits, achieves long term savings. See H.R. Rep. No. 95-294 at 185;
see also Nat’l Asphalt Pavement Ass’n, 539 F.2d at 783. The legislative history also states that
the costs of applying pollution control should be “considered by the owner of a large new
source of pollution as a normal and proper expense of doing business.” H.R. Rep. No. 95-294 at
184. Among other things, the 1977 amendments were “intended to create incentives for
improved technology, which could achieve greater or equivalent emission reduction at
equivalent or lower cost, energy demand, and environmental impacts.” /d. at 186.

In 1990, Congress amended section 111 once again, reviving the original (1970)
language of section 111(a)(1). The D.C. Circuit has since expressed that “section 111 ‘looks
toward what may fairly be projected for the regulated future, rather than the state of the art at
present.”” Lignite Energy Council, 198 F.3d at 934 (quoting Portland Cement |, 486 F.2d at 391)
(emphasis added). The recent case law aligns with decisions in all of the cases since section 111
was enacted, holding that EPA must look to the technological vanguard when setting new
source standards so as to encourage innovation and yield long-term cost savings.

B. These Standards Must be Forward-Looking and Technology-Forcing

The threat of climate change requires immediate and significant action if we are to
avoid further damage from a more serious climate crisis in the coming decades. As EPA has
recognized, a crucial step forward is limiting heat-trapping carbon pollution emitted by the
largest industrial sources. This approach comports with the priorities that the statute requires
EPA to consider when establishing performance standards. See 42 U.S.C. § 7411(f)(2) (1977)
(priorities include quantity of pollution emitted, extent of the endangerment, and mobility and
competitiveness of the source category). EPA is easily within its authority to seek deep cuts in
carbon emissions from EGUs based on the best available systems of emissions reduction. In
fact, section 111 requires the agency to set technology-based emissions limits for sources that
cause or contribute to endangerment of public health or welfare, as fossil fuel-fired EGUs
clearly do. See 42 U.S.C. § 7411(b)(1)(A), (B); see also AEP, 131 S.Ct. at 2533, 2536 (noting EPA’s
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endangerment finding for greenhouse gases, including CO,, and stating that defendant power
plants represent “the largest emitters of carbon dioxide in the United States”).

The legislative history of section 111 and the relevant case law affirm the technology-
forcing nature of the statute. For instance, the 1977 Senate Report discusses the need “to
assure the use of available technology and to stimulate the development of new technology.”
S. Rep. No. 95-127 at 171. To that end, “[t]he statutory factors which EPA must weigh [when
setting performance standards] are broadly defined and include within their ambit subfactors
such as technological innovation.” Sierra Club, 657 F.2d at 346. The agency may thus
promulgate standards that reflect “improved design and operational advances” that industry
has yet to realize, “so long as there is substantial evidence that such improvements are feasible
and will produce the improved performance necessary to meet the standard.” /d. at 364; see
also Portland Cement Ass’n v. EPA (Portland Cement ll), 665 F.3d 177, 190 (D.C. Cir. 2011) (EPA
properly based the NSPS for new cement kilns on a recent and more efficient model, even
though many older kilns still existed that did not utilize the same technology). Moreover, EPA
can “extrapolat[e] . . . a technology’s performance in other industries”, and look beyond
domestic facilities to those used abroad. Lignite Energy Council, F.3d 930 at 934 n.3.

Section 111 does not mandate any particular percentage reduction of pollution from
sources in a regulated industrial category. See Sierra Club, 657 F.2d at 298. Rather, the NSPS
must reflect the degree of emission limitation achievable through application of the best
system of emission reduction, which the Administrator determines has been adequately
demonstrated. Id.; see also Portland Cement I, 486 F.2d at 391. “Adequately demonstrated”
does not mean that all existing sources are able to meet the requirement, see Nat’l Asphalt
Pavement Ass’n, 539 F.2d at 785-86, nor does it require the available technology to be in active
use at the time of the rulemaking. See Portland Cement I, 486 F.2d at 391. Rather,

[t]he 