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ORAL ARGUMENT HELD DECEMBER 10, 2013
DECIDED APRIL 15, 2014
IN THE UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT

WHITE STALLION ENERGY
CENTER, LLC, et al.,
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Case No. 12-1100
(and consolidated cases)

DECLARATION OF PHILIPPE GRANDJEAN
I, Philippe Grandjean, hereby declare and state as follows:
1.

I am an Adjunct Professor of Environmental Health at the Harvard T.H.

Chan School of Public Health and a Professor and Chair of Environmental
Medicine at the University of Southern Denmark. I have previously served as the
Director of the Department of Occupational Medicine at the Danish National
Institute of Occupational Health, and I have served for 30 years as Consultant in
Toxicology for the Danish National Board of Health of the Danish Ministry of
Health.

1

2.

I have served on expert committees under the auspices of the World

Health Organization, the International Agency for Research on Cancer, the
European Commission, the European Food Safety Authority, the U.S.
Environmental Protection Agency, and other organizations. In 1994, I was elected
Fellow of the American Association for the Advancement of Science.
3.

My research focuses on the health effects of exposures to environmental

chemicals, including mercury and other pollutants, such as lead, arsenic, and a
variety of organic chemicals. My efforts have concentrated on the effects of
environmental pollutants on fetal development, and my main focus during the last
25-30 years has been on methylmercury. This research has been almost entirely
financed by U.S. agencies, the European Commission, and the Danish Medical
Research Council. I have published more than 500 scientific papers, of which more
than half are in international scientific journals with peer review. I have also
authored or edited 20 books, including textbooks in environmental health and risk
assessment. In the new edition of the Handbook on the Toxicology of Metals,1 I
was the lead author of the chapter on epidemiological approaches to metal
toxicology, and I contributed to the chapter on principles for prevention of toxic
effects from metals. Earlier this year, I edited a special issue of a major journal
with review articles on vulnerability to toxic chemicals during early development,

1

HANDBOOK ON THE TOXICOLOGY OF METALS, Fourth Edition (2015).
2

based on a conference that I organized in Boston in 2014 with support from the
World Health Organization and U.S. federal agencies.
4.

In regard to methylmercury, I chaired the Working Group that evaluated

methylmercury for the WHO’s International Agency for Research on Cancer in
1994. I served on the Expert Panel on Mercury of the Agency for Toxic Substances
and Disease Registry in 1998. I chaired the scientific committee for an
international conference on mercury in 1998 and served as editor of the
proceedings. I also served as an invited expert to the Food Advisory Committee on
Methylmercury of the Food and Drug Administration in 2002, and I served as a
member of the Global Mercury Assessment Working Group of the U.N.
Environment Programme in 2002. I served on the Working Group on mercury and
methylmercury in food of the European Food Safety Authority in 2003-2004. In
addition, I have been invited to prepare chapters on mercury for major handbooks
on public health and toxicology, and I am frequently invited to lecture on mercury
at universities, governmental agencies, and international research conferences.
5.

In most of the world, the major anthropogenic source of mercury

emissions is energy production from fossil fuels, especially coal.2 U.S.
anthropogenic mercury emissions are estimated to be about 100 tons per year.3

2

United Nations Envtl. Programme, Global Mercury Assessment at 9, 190 (Dec.
2002), available at http://www.unep.org/gc/gc22/Document/UNEP-GC22INF3.pdf; European Food Safety Authority, Opinion of the Scientific Panel on
3

6.

Increases in anthropogenic mercury emissions have driven major

increases in mercury contamination of the natural environment. I was part of a
study of the hair-mercury concentration in polar bears, a top marine carnivore.
Compared to concentrations in hides from the preindustrial era, current-day levels
are increased about 10-fold.4 More recent data from a variety of sources, along
with modeling studies, confirm this order of magnitude.
7.

In the aquatic environment, mercury is methylated, mostly by

microbiologically catalyzed reactions, to form methylmercury. Methylmercury is
accumulated by fish and marine mammals and attains its highest concentrations in
large predatory species at the top of the aquatic and marine food chains. By this
means, methylmercury enters the human diet.
8.

Freshwater fish, and seafood in general (including marine mammals),

constitute the dominant sources of human mercury exposure. Methylmercury
generally accounts for 70-90% of the total mercury content in fish and seafood.
The mercury concentrations in edible tissues of various fish species cover a wide
range, mostly between 0.05 and 1.400 μg/g (sometimes expressed as parts per
Contaminants in the Food Chain on a request from the Commission related to
mercury and methylmercury in food at 15, EFSA-Q-2003-030 (Feb. 2004),
available at
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_document
s/2985.pdf.
3
76 Fed. Reg. 24,976, 25,002 tbl.3 (May 3, 2011).
4
R. Dietz, et al., Trends in mercury in hair of Greenlandic polar bears (Ursus
maritimus) during 1892-2001, Envtl. Sci. Tech. 40: 1120-5 (2006).
4

million, ppm). The concentration is influenced by the species, the age, and the size
of the fish, and environmental factors, such as pH and redox potential of the water.
Large predatory fish, such as pike, swordfish, and tuna, contain the highest average
concentrations.5
9.

Freshwater fish may contain high methylmercury concentrations as a

result of local releases to the aquatic environment or from deposition of airborne
mercury from point sources, such as coal-fired power plants. Extensive studies on
environmental fate and transfers indicate that mercury is accumulated within
reservoirs in the environment, specifically in sediments of fresh water and marine
ecosystems. As a reservoir, this compartment stores up mercury from atmospheric
inputs (both directly and via run off of contaminated surface soils into surface
water) such that there is a significant association between atmospheric levels of
mercury and the cumulative impact on these reservoirs.6
10.

Increased exposures are seen in human subjects who frequently eat fish

and seafood, in particular in those who eat species with high accumulation levels.
Data suggest that only 1-2% of Americans consume fish or shellfish almost daily,

5

S.M. Silbernagel, et al., Recognizing and Preventing Overexposure to
Methylmercury from Fish and Seafood Consumption: Information for Physicians,
J. Toxicology 983072 at 4 tbl.4 (2011), available at
http://downloads.hindawi.com/journals/jt/2011/983072.pdf.
6
H.M. Amos, et al., Observational and Modeling Constraints on Global
Anthropogenic Enrichment of Mercury, Envtl. Sci. Tech. 49: 4041-42 (2015),
available at http://bgc.seas.harvard.edu/assets/es5058665.pdf.
5

but less frequent intakes, e.g., among anglers consuming fish from polluted
waterways, can result in high-level exposures.7 Of particular concern is the fact
that, on a body-weight basis, small children may receive a substantially higher
exposure than adults.
11.

Methylmercury is a neurotoxicant that causes toxic damage to the

nervous system and, in particular, the brain.8 Methylmercury can pass the placenta,
and the developing brain is particularly vulnerable to such effects. If
methylmercury toxicity occurs during fetal or early postnatal development, the
damage is much more severe and more widespread than in adults, and the effects
are likely to be permanent.
12.

Other toxic elements are also emitted from coal-fired power plants in

large quantities, including arsenic, lead, and cadmium, all of which are neurotoxic

7

K.R. Mahaffey, Mercury Exposure: Medical and Public Health Issues, 116
Transactions of the Am. Clinical Climatological Ass’n 127: 138-41 (2005),
available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1473138/pdf/tacca116000127.pdf;
L. Knobeloch, et al., Fish consumption, advisory awareness, and hair mercury
levels among women of childbearing age. Envtl. Research 97: 220 (2005); R.A.
Lincoln, et al., Fish Consumption and Mercury Exposure among Louisiana
Recreational Anglers, Envtl. Health Perspectives 119: 245 (2011), available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3040613/pdf/ehp-119-245.pdf.
8
Global Mercury Assessment, supra n.2, at iii-iv; Opinion of the Scientific Panel
on Contaminants in the Food Chain on a request from the Commission related to
mercury and methylmercury in food, supra n.2, at 82-108; M.R. Karagas, et al.,
Evidence on the Human Health Effects of Low-Level Methylmercury Exposure,
Envtl. Health Perspectives 120: 799, 801-03 (2012), available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3385440/pdf/ehp.1104494.pdf.
6

and contribute to the pandemic of developmental neurotoxicity.9 The toxicity of
each of these substances is supported by a large scientific literature. Like mercury,
arsenic and lead easily cross the placental barrier and thereby expose the
developing fetus, with impacts on neonatal and early childhood outcomes.
13.

The first documentation of methylmercury neurotoxicity to the

developing brain is from Japan, where apparently healthy mothers, who had eaten
contaminated seafood, gave birth to children with severe congenital
methylmercury poisoning. The fetus and the breast-fed child cannot metabolize
and eliminate methylmercury.
14.

The results from high-levels of contamination have long been clear, but

a substantial base of scientific evidence and data now exists to show that
methylmercury is also neurotoxic at low doses, in particular in regard to brain
development.10 Researchers, including myself, have studied the effects of
methylmercury exposure from dietary intakes at lower and lower levels during the
last 25 years.
15.

In the Faroe Islands, where most of the methylmercury exposure comes

from the meat of the pilot whale, we demonstrated that children exposed to
9

P. Grandjean, et al., Developmental neurotoxicity of industrial chemicals, Lancet
368: 2167 (2006).
10
Global Mercury Assessment, supra n.2, at 38-42, 44-45, 48; Opinion of the
Scientific Panel on Contaminants in the Food Chain on a request from the
Commission related to mercury and methylmercury in food, supra n.2, at 82-108;
Karagas, supra n.8, at 801-03.
7

methylmercury in utero exhibit decreased motor function, attention span, verbal
abilities, memory, and other mental functions.11 These effects are dose dependent:
the greater the mercury exposure, the greater the effect. In our follow-up of these
children at ages 14 and 22, we found that the deficits tend to be permanent.12 We
found that a doubling of the prenatal mercury exposure of a child, even at
relatively low levels, resulted in a developmental delay of one to two months at the
age of seven years, i.e., at the age when the child is expected to enter school. Each
delay corresponds to about 1.5 I.Q. points.
16.

Like other fish-eating populations, the Faroese population is also

exposed to other contaminants, such as polychlorinated biphenyls (PCBs),13 which
are emitted by coal-fired power plants from old equipment and regulated by the
mercury and air toxics rule. We therefore examined whether PCBs can explain
methylmercury-associated neurotoxicity. Although PCBs appear to exert a weak
neurotoxic effect, this exposure does not explain the strong statistical associations
with methylmercury exposure. We have also explored a large number of other

11

P. Grandjean, et al., Cognitive deficit in 7-year-old children with prenatal
exposure to methylmercury, Neurotoxicology & Teratology 19: 417 (1997).
12
F. Debes, et al., Impact of prenatal methylmercury exposure on neurobehavioral
function at age 14 years, Neurotoxicology & Teratology 28: 363, 540-44; F. Debes,
et al., Cognitive deficits at age 22 years associated with prenatal exposure to
methylmercury at 5-9, Cortex (2015).
13
P. Grandjean, et al., Neurobehavioral deficits at age 7 years associated with
prenatal exposure to toxicants from maternal seafood diet, Neurotoxicology &
Teratology 34: 466, 466, 468 (2012).
8

cofactors that might conceivably play a role, but we have failed to find any likely
explanation of the cognitive deficits other than developmental exposure to
methylmercury due to the mother’s seafood diet.
17.

Our results are in accord with early data obtained from New Zealand,14

and subsequent studies also generally accord with our findings. For example, the
Project Viva study in Boston, where fish consumption is higher than average for
the U.S., showed a mean maternal hair mercury concentration of 0.53 μg/g.15 Even
at these levels — much lower than in the Faroe Islands — the maternal hair
mercury was associated with a reduction in children’s cognition at 6 months of age
and again at three years of age. This suggests that the association with cognitive
impairment occurs at the low mercury concentrations seen in the general U.S.
population, and hence constitutes a matter of serious public health concern.
18.

We also have found evidence that mercury exposure compromises

cardiovascular health. In the Faroe Islands study, children with increased mercury
exposure had difficulty regulating their heartbeat via their autonomic nervous

14

T. Kjellström, et al., Physical and Mental Development of Children with
Prenatal Exposure to Mercury from Fish. Stage II: Interviews and Psychological
Tests at Age 6. Solna: National Swedish Environmental Protection Board, 1989.
15
E. Oken, et al., Maternal fish intake during pregnancy, blood mercury levels, and
child cognition at age 3 years in a US cohort, Am. J. Epidemiology 167: 1171, 1174
(2008), available at
http://aje.oxfordjournals.org/content/167/10/1171.full.pdf+html.
9

system and also had a tendency of increased blood pressure.16 Recent
epidemiological studies suggest that adverse cardiovascular effects may occur at
exposures that are prevalent among people regularly eating seafood.17 While fish
oil may help prevent cardiovascular effects of mercury, interpretation of
epidemiological studies can be complicated, as it must also take into account the
precision of exposure estimates.18 Although the full implications of these findings
are not yet clear, they suggest that methylmercury can cause adverse effects in the
adult population.
19.

Mercury exposure also produces a range of other toxic effects reported

in human populations.19 For example, methylmercury may spur the development of
degenerative disease of the nervous system, such as Parkinson’s disease.20

16

N. Sorensen, et al., Prenatal Methylmercury Exposure as a Cardiovascular Risk
Factor at Seven Years of Age, Epidemiology 10: 370, 372-73 (1999),
http://pdfs.journals.lww.com/epidem/1999/07000/Prenatal_Methylmercury_Expos
ure_as_a.6.pdf; P. Grandjean, et al., Cardiac autonomic activity in methylmercury
neurotoxicity: 14-year follow-up of a Faroese birth cohort. J. Pediatrics 144: 169,
171-72 (2004).
17
E. Guallar, et al., Mercury, Fish Oils, and the Risk of Myocardial Infarction,
New England J. Med. 347: 1747, 1753 (2002), available at
http://www.nejm.org/doi/pdf/10.1056/NEJMoa020157; J.K. Virtanen, et al.,
Mercury, Fish Oils, and Risk of Acute Coronary Events and Cardiovascular
Disease, Coronary Heart Disease, and All-Cause Mortality in Men in Eastern
Finland, Arteriosclerosis, Thrombosis, & Vascular Biology 25: 228, 232 (2005),
http://atvb.ahajournals.org/content/25/1/228.full.pdf+html.
18
D. Mozaffarian, et al., Mercury Exposure and Risk of Cardiovascular Disease in
Two U.S. Cohorts, New England J. Med. 364: 1116, 1124 (2011), available at
http://www.nejm.org/doi/pdf/10.1056/NEJMoa1006876.
19
Karagas, supra n.8, at 803-04.
10

20.

Substantial evidence exists that methylmercury chloride is carcinogenic

to experimental animals.21 In the absence of comprehensive epidemiological data,
methylmercury is therefore considered a possible human carcinogen (class 2B).
The U.S. Environmental Protection Agency has also classified methylmercury as a
possible human carcinogen.
21.

As already indicated, methylmercury exposure undermines the beneficial

effects of seafood nutrients. Fish generally contains fatty acids (fish oil) that are
beneficial to the cardiovascular system and are recommended as an important part
of a varied diet. Mercury in fish can counteract those benefits.22 This was
demonstrated by the Project Viva study in Boston,23 and was confirmed in a study
in New York City.24 Data from the Seychelles show that cognitive development in
children is associated neither with maternal fish intake nor with methylmercury
exposure, when examined one at a time. However, if both maternal fish intake and

20

M.S. Petersen, et al., Increased prenatal exposure to methylmercury does not
affect the risk of Parkinson’s disease, Neurotoxicology 29: 591, 591 (2008).
21
Int’l Agency for Research on Cancer, IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans, Volume 58 Beryllium, Cadmium, Mercury, and
Exposures in the Glass Manufacturing Industry at 277-83 (1993), available at
http://monographs.iarc.fr/ENG/Monographs/vol58/mono58.pdf.
22
A.L. Choi, et al., Negative confounding in the evaluation of toxicity: the case of
methylmercury in fish and seafood, Critical Reviews in Toxicology 38: 877 (2008).
23
Oken, supra n.15, at 1177-79.
24
S.A. Lederman, et al., Relation between Cord Blood Mercury Levels and Early
Child Development in a World Trade Center Cohort, Envtl. Health Perspectives
116: 1085, 1090 (2008), available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2516590/pdf/ehp0116-001085.pdf.
11

mercury are included in the statistical analysis at the same time, then fish intake is
clearly beneficial, and mercury has negative effects.25 In other words, full benefits
from fish and seafood diets require that methylmercury exposures are minimized,
and estimates of the benefits of eating seafood, given current levels of mercury
contamination, must take into account the negative impact of methylmercury.
22.

Using the U.S. EPA reference dose of 0.1 μg/kg body weight, a 60 kg

adult woman can ingest 42 μg of methylmercury during a week without exceeding
this limit. If she follows the recommendation of many nutritionists and, e.g., the
American Heart Association, she will attempt to eat two fish dinners per week.
Assuming that each serving is about seven ounces, then the two dinners will
correspond to 420 grams of fish. In order to avoid exceeding the reference dose,
she must therefore choose fish with an average mercury concentration of no more
than 0.1 μg/kg. She could choose salmon, haddock, shrimp and similar types of
seafood that are low in mercury. However, many freshwater fish and large marine
species exceed this level, and consumers will therefore find it difficult to respect
the nutritional recommendations while keeping below the mercury reference dose.
Thus, current methylmercury contamination levels are clearly interfering with the
desire to obtain health benefits from nutrients in freshwater fish and seafood. This

25

J.J. Strain, et al., Associations of maternal long-chain polyunsaturated fatty
acids, methyl mercury, and infant development in the Seychelles Child
Development Nutrition Study. Neurotoxicology 29: 776, 781-82 (2008).
12

unfortunate conclusion is meaningful in light of the ecological and modeling
studies that show that mercury levels in marine food chains have increased by a
factor of 10 above pre-industrial levels.26
23.

Mercury contamination is the most frequent reason for freshwater fish

advisories by U.S. states. According to the U.S. EPA National Listing of Fish
Advisories, about three of four advisories warn anglers against consuming
freshwater fish or costal seafood because of mercury contamination that affects
about 16.4 million lake acres and 1.1 million river miles.27 These advisories are
usually specific to freshwater bodies or coasts, though sometimes statewide, and
they devise limits on predatory fish consumption for children and women of childbearing age.
24.

The National Research Council recommended that EPA set a target

maximum dose of 5.8 μg/L in cord blood (that reflects prenatal exposure). This
conclusion was derived from results obtained by the Faroe Islands study that my
colleagues and I performed. Since mercury is concentrated in fetal blood cells,
maternal blood concentrations tend to be lower than cord blood concentrations.

26

R. Dietz, et al., Anthropogenic contributions to mercury levels in present-day
Arctic animals--a review, Sci. Total Env’t 407: 6120, 6125-26 (2009); Amos, supra
n.6, at 4040-42.
27
U.S. Environmental Protection Agency, National Listing of Fish Advisories:
Technical Fact Sheet 2011, EPA-820-F-13-058 (December 2013), available at
http://water.epa.gov/scitech/swguidance/fishshellfish/fishadvisories/technicalfs201
1.cfm#table1
13

Hence this translates into a maximum of 3.5 μg/L in the mothers’ blood.28 Data
from the National Health and Nutrition Examination Survey show that about 16%
of U.S. women of childbearing age have mercury concentrations in their blood at
least that high.29 This prevalence is noteworthy, given that few women consume
the recommended two fish dinners per week. Hence, the current risk of excess
methylmercury exposure is substantial within the U.S. population, and it has
therefore become a public health priority to eliminate emissions that increase this
risk. The most recent data indicate that considerable numbers of people in the U.S.
have blood mercury concentrations above the level that corresponds to the U.S.
EPA reference dose.30 American women of reproductive age who eat average
amounts of fish and seafood have an average blood-mercury concentration of about
1.4 µg/L, with higher concentrations at higher incomes and certain ethnic groups.
This average corresponds to 40% of the RfD. Increased methylmercury exposures
are seen in subjects who frequently eat fish and seafood, in particular in those who
eat species with high accumulation levels. However, even less frequent intakes,

28

Mahaffey, supra n.7, at 144-46.
Id. at 134 tbl.2.
30
U.S. Environmental Protection Agency, Trends in Blood Mercury
Concentrations and Fish Consumption Among U.S. Women of Childbearing Age
at 21-22 & tbl.5, EPA-823-R-13-002 (July 2013), available at
http://water.epa.gov/scitech/swguidance/fishshellfish/fishadvisories/upload/Trends
-in-Blood-Mercury-Concentrations-and-Fish-Consumption-Among-U-S-Womenof-Childbearing-Age-NHANES-1999-2010.pdf.
29

14

e.g., among anglers consuming fish from polluted waterways, can result in highlevel exposures.31
25.

Moreover, now that scientific understanding of the harms of lower

methylmercury exposures has increased, the scientific and public health
community is unable to identify a level below which methylmercury is truly safe.
In 2007 we recalculated the reference dose using the methods endorsed by the
National Research Council,32 while applying advanced statistical modeling. We
found that the reference dose is twice as high as it should be.33 Given the study
results showing adverse effects associated with habitual exposures associated with
common fish consumption,34 an updated exposure limit would likely be even
lower. Previous estimates of methylmercury toxicity, and associated adverse
human health effects, should therefore be regarded as likely underestimates.
26.

The societal costs of methylmercury toxicity can be quantified in terms

of indirect costs. Thus, cognitive deficits expressed in terms of I.Q. decreases will
result in a lower chance of completing high school and higher education, and will
31

Lincoln, supra n.7; L. Knobeloch, et al., Methylmercury exposure in Wisconsin:
A case study series, Envtl. Research 101: 113 (2006).
32
Nat’l Research Council, Toxicological effects of methylmercury (2000),
available at
https://www.nap.edu/login.php?record_id=9899&page=https://www.nap.edu/down
load.php?record_id=9899.
33
P. Grandjean, et al., Total Imprecision of Exposure Biomarkers: Implications for
Calculating Exposure Limits, Am. J. Indus. Med. 50: 712 (2007).
34
Karagas, supra n.8, at 801-04; Oken, supra n.15, at 1175; Lederman, supra n.24,
at 1090.
15

also lead to lower lifetime earnings. Trasande and colleagues estimated in 2005
that mercury exposure was associated with an $8.7 billion annual reduction in
lifetime earnings due to lower I.Q. in children born in the U.S. in the year of
exposure; of that, $1.3 billion was attributable to U.S. power plant emissions.35 In a
2011 update, incorporating further supporting evidence, Trasande and Liu
calculated lost earnings of $5.1 billion annually.36 My own calculations are very
similar.37 These estimates capture only one narrow aspect of the adverse human
health effects of power plant mercury emissions. Other impacts, including but not
limited to other effects of lowered I.Q., other cognitive deficits, cardiovascular
risk, and the negative health implications of reduced fish intake, would also have to
be considered to reach a more comprehensive estimate of the societal cost of power
plant mercury emissions.
27.

Although the above are only partial estimates of the societal cost of

power plant mercury exposures, they are more comprehensive than the estimate of
lost earnings given by EPA in its Regulatory Impacts Analysis for the Mercury and
35

L. Trasande, et al., Public Health and Economic Consequences of Methyl
Mercury Toxicity to the Developing Brain, Envtl. Health Perspectives 113: 590,
594 (2005), available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1257552/pdf/ehp0113-000590.pdf.
36
L. Trasande, et al., Reducing The Staggering Costs Of Environmental Disease In
Children, Estimated At $76.6 billion In 2008, Health Affairs 30: 863, 865 Exh. 1
(2011), available at http://content.healthaffairs.org/content/30/5/863.full.pdf+html.
37
P. Grandjean, et al., Calculation of mercury’s effects on neurodevelopment.
Envtl. Health Perspectives 120: A452 (2012), available at
http://ehp.niehs.nih.gov/wp-content/uploads/2012/11/ehp.1206033.pdf.
16

Air Toxics Rule, which was only of lost earnings by children exposed in utero to
mercury from freshwater fish caught by a recreational angler in the same
household.38 Further, in that analysis, when EPA found that mercury data was
unavailable for a waterway frequented by recreational freshwater anglers, EPA
very conservatively assumed that the mercury contributed by the waterway was
zero, reducing already low exposure estimates by 44%.39 In addition, while EPA’s
general approach to estimating the sensitivity of I.Q. to cord blood methylmercury
was sound, its dose-response information from a 2007 study by Axelrad et al.,40 is
outdated and results in a severe underestimation of the costs.
28.

Atmospheric mercury reductions on the scale promised by the mercury

and air toxics rule would, if sustained, likely yield major percentage reductions in
fish-tissue mercury within 5 to 20 years. Thus, studies have shown that sustained
reductions in atmospheric mercury can yield substantial reductions in
methylmercury levels in freshwater predator species within as little as five years.41
Part of the explanation for this rapid effect is that recently emitted mercury is

38

EPA, Regulatory Impact Analysis at 4-9 to 4-13, EPA-HQ-OAR-2009-023420131.
39
Id. at 4-49.
40
Id. at 4-31.
41
Evers et al., Biological Mercury Hotspots in the Northeastern United States and
Southern Canada, BioScience 57: 29, 38-39 (2007).
17
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I declare under peenalty of peerjury that the foregooing is truee and correct.

__________________
___________
Philippe G
Grandjean
Executeed on 18 Seeptember, 2015.
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Exhibit 2: Declaration of Paul J. Miller, Ph.D., J.D.
Originally filed in White Stallion Energy Center, LLC v. EPA,
D.C. Cir. Case No. 12-1100,
in support of the Joint Motion of the State, Local Government, and
Public Health Respondent-Intervenors for Remand Without Vacatur
(ECF No. 1574820, September 24, 2015, also available at
https://www.edf.org/climate/mercury-and-air-toxics-case-resources)
(curriculum vitae omitted)

IN THE UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA
)
)
)
)
)
)
)
)
)
)
)
)
)

WHITE STALLION ENERGY
CENTER, LLC, et al.,
Petitioners,
v.
U.S. ENVIRONMENTAL
PROTECTION AGENCY,
Respondent.

Case No. 12-1100
(and consolidated cases)

DECLARATION OF PAUL J. MILLER, PhD.
DEPUTY DIRECTOR AND CHIEF SCIENTIST
NORTHEAST STATES FOR COORDINATED AIR USE MANAGEMENT
I, Paul J. Miller, state and declare as follows:
I.

Purpose of this Declaration

1.

I am the Deputy Director and Chief Scientist of the Northeast States

for Coordinated Air Use Management (“NESCAUM”). NESCAUM is a nonprofit
association of air quality agencies in the six New England states (Connecticut,
Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont), New Jersey,
and New York (“NESCAUM states”). NESCAUM provides scientific, technical,
analytical, and policy support to the air quality and climate programs of those eight
Northeast states. A fundamental component of our efforts is to assist our member

1

states in implementing national environmental programs required under the Clean
Air Act and other federal legislation.
2.

I provide this declaration on behalf of NESCAUM in support of the

State, Local Governments, and Public Health Respondent-Intervenors’ motion
requesting that the Court remand the Mercury and Air Toxics Standards (“Air
Toxics Rule”), 77 Fed. Reg. 9304 (Feb. 12, 2012), to EPA without vacating it
because the Air Toxics Rule provides essential protection of public health and the
environment from the serious harms posed by emissions of mercury and other air
pollutants from coal-fired power plants.
II.

Experience and Qualifications
3.

My responsibilities at NESCAUM include providing technical, policy,

and legal support for all NESCAUM initiatives. I have more than 20 years of
experience in the fields of atmospheric science and environmental policy. I am
familiar with the air pollutant emissions of coal- and oil-fired power plants, such as
acid gases, mercury, and other heavy metals, the transport of those pollutants, and
the technologies available to control those emissions. I have co-authored a number
of institutional reports and peer-reviewed science journal articles on mercury
pollution and power plant emissions.
4.

I have previously been a Senior Research Fellow at Princeton

University’s Center for Energy and Environmental Studies, and a National
2

Research Council Associate at the Joint Institute for Laboratory Astrophysics,
University of Colorado, Boulder. I hold a Bachelor of Science in Chemistry, with
Highest Distinction, from Purdue University, and was awarded a Kent Fellowship
from Yale University where I earned a Doctorate in Philosophy (Chemical
Physics). My research involved investigating the photochemical physics of small
molecules in the gas phase using laser spectroscopic techniques. I also hold a Juris
Doctor from Stanford Law School, and currently apply my combined science and
legal backgrounds in support of sound environmental policymaking among the
NESCAUM states. My curriculum vitae is attached as Attachment A to this
declaration.
III.

Efforts by the States to Reduce the Risks to Public Health and the
Environment from Mercury Emissions
5.

Mercury is a persistent, bioaccumulative, and neurotoxic pollutant.

The major route of exposure to mercury in humans is through consumption of fish
in which methylmercury, a particularly toxic form of mercury, has become
concentrated through bioaccumulation. Women of child bearing age are of special
concern because methylmercury ingested by a mother can move across the
placenta into the brain of a developing fetus. In young children and fetuses,
methylmercury inhibits the normal development of the nervous system, an effect

3

that may occur even at low exposure levels. 1 Birds, such as common loons, and
mammals, such as otters, that eat fish have also been shown to suffer adverse
effects from high concentrations of mercury in their bodies.2
6.

In light of the dangers posed by mercury contamination, the

NESCAUM states have for more than fifteen years aggressively regulated inregion mercury releases to the air. Starting in the 1990s, those states imposed strict
limits on mercury emissions from municipal waste combustors and medical waste
incinerators, and stringent limits on mercury emissions from coal-fired power
plants followed in the mid-2000s. 3 Today, all of the NESCAUM states with coalfired power plants located in their borders, and many other states, have placed
limits on mercury emissions from coal-fired power plants, and many of those
emission limits are well below that required by the Air Toxics Rule.
7.

Despite those efforts, mercury contamination of surface waters

continues to be a significant problem throughout the Northeast. Today,
approximately 1.7 million acres of lakes, ponds, and reservoirs, and 56,000 miles
of rivers and streams, located in the NESCAUM states are considered impaired
1

Salonen, et al., Mercury Accumulation and Accelerated Progression of Carotid Atherosclerosis:
A Population-Based Prospective 4-year Follow-Up Study in Men in Eastern Finland, 148
Atherosclerosis 265-273 (2000); 76 Fed. Reg. 24,976, 24,983, 25,000-01, 25,007 (May 3, 2011).
2
Driscoll, et al., Mercury Contamination in Forest and Freshwater Ecosystems in the
Northeastern United States, 57 BioScience 18-28 (2007); 77 Fed. Reg. at 9310; 76 Fed. Reg. at
25,000.
3
The NESCAUM states and others have also implemented programs to reduce mercury releases
to water and waste streams, such as use of dental amalgam separators and restrictions on the sale
and disposal of mercury-added products, such as thermometers.
4

because of mercury. 4 Due to that widespread mercury contamination, each of the
NESCAUM states has set an EPA-approved total maximum daily load (“TMDL”)
for mercury pursuant to the federal Clean Water Act. See 33 U.S.C. § 1313(d)(1)
(requiring development of TMDLs for impaired waters). 5
8.

Due to efforts that began in the late 1960s, most of the direct

discharges of mercury into the Nation’s waters have now been identified and
controlled. As a result, the primary source of mercury entering U.S. aquatic
ecosystems today comes from atmospheric deposition. 6 At specific locations
within the NESCAUM region, sixty to eighty percent of that deposition has been
attributed to North American mercury emission sources.7 At the regional scale,
NESCAUM modeling for the year 1998 estimated that nineteen percent of the
4

Impaired waterbodies were determined from the most recent (Current Year) data available in
state summaries for Massachusetts, New Hampshire, New York, Rhode Island, Vermont, and
New Jersey, available at EPA’s “National Summary of State Information,”
http://iaspub.epa.gov/waters10/attains_nation_cy.control (visited September 8, 2015).
Information for Connecticut and Maine was taken from each state’s 2012 Integrated Water
Quality Monitoring and Assessment Report: Connecticut http://www.ct.gov/deep/lib/deep/water/water_quality_management/305b/2012_iwqr_final.pdf;
Maine - http://www.maine.gov/dep/water/monitoring/305b/2012/report-final.pdf.
5
New Jersey established a state-level TMDL in 2009 (see EPA Region 2 Decision Letter,
Review of Total Maximum Daily Load (TMDL) for Mercury Impairments Caused Mainly by
Air Deposition in 122 HUC 14s Statewide, New Jersey (NJ), September 29, 2009,
http://www.epa.gov/waters/tmdldocs/FinalNJMercuryTMDLApproval9-25.pdf), and the New
England states and New York jointly adopted a TMDL in 2007 (see Northeast Regional Mercury
Total Maximum Daily Load, October 24, 2007 (“Northeast TMDL”),
https://www.neiwpcc.org/mercury/mercurydocs/FINAL%20Northeast%20Regional%20Mercury%20TMDL.pdf.
6
U.S. Geological Survey Circular 1395, Mercury in the Nation’s Streams—Levels, Trends, and
Implications 65 (2014), http://pubs.usgs.gov/circ/1395/.
7
Seigneur et al., Global Source Attribution for Mercury Deposition in the United States, 38
Environ. Sci. Technol. 555-569 (2004).
5

mercury deposition within New England and New York came from mercury
emission sources in states outside of this region;8 that percentage likely
underestimates the current contribution from such states because the modeling
predates the implementation of state-based mercury emission limits on waste
incinerators and power plants in the NESCAUM states.9
9.

Domestic coal-fired power plants are a significant contributor to the

NESCAUM region’s deposition. 10 Thus, the regional mercury TMDL for the New
England states and New York concludes that in order to meet the ninety-eight
percent reduction in atmospheric mercury deposition required to return fish
methylmercury concentrations to safe levels “significant reductions from upwind
out-of-region sources, primarily coal-fired power plants” are necessary. 11

8

Northeast TMDL, supra note 5 at 22, Table 6-2 (1,207 kg/yr for “Rest of U.S. Sources”) and
supra note 5 at 28 (6,506 kg/year total “nonpoint source load” atmospheric deposition).
9
King et al., Reducing Mercury in the Northeast United States, EM 9-13 (May 2008),
http://www.nescaum.org/documents/reducing-mercury-in-the-northeast-united-states/nemercury-progress-em-200805.pdf.
10
NESCAUM, Sources of Mercury Deposition in the Northeast United States 1 (March 2008)
(“NESCAUM 2008 Report”), http://www.nescaum.org/documents/nescaum-sources-of-hg-depoin-northeast_2008-final.pdf; Memorandum from Marc Houyoux and Madeleine Strum, Emission
Inventory and Analysis Group, U.S. EPA, Emissions Overview: Hazardous Air Pollutants in
Support of the Final Mercury and Air Toxics Standard 5-6 (Dec. 1, 2011) (coal-fired power
plants accounted for fifty percent of the Nation’s mercury emissions in 2005 and were projected
to account for forty-two percent in 2016).
11
Northeast TMDL, supra note 5, at vi (setting a 90th percentile reduction in fish mercury
concentrations as the TMDL target), ix, Table ES-1 (section entitled “Overall Reductions to
Meet TMDL”) (concluding that a 98.2 percent reduction in anthropogenic atmospheric
deposition is required to reach the 90th percentile reduction), 44 (noting the need for national
coal-fired power plant emissions reductions to meet TMDL target).
6

IV.

The Transport, Deposition, and Bioaccumulation of Mercury Emitted
to the Air

10.

Coal combustion at power plants releases three forms, or species, of

mercury through a smokestack plume – 1) gaseous elemental mercury, 2) gaseous
oxidized mercury (also called “reactive gaseous mercury”), and 3) mercury bound
to particles. Natural mercury sources also exist, but anthropogenic sources, of
which coal-fired power plants are a major component, account for about two-thirds
of the total global mercury atmospheric burden. 12
11.

Transport through the air is the primary method by which mercury is

distributed across the environment. The distance mercury travels from its emission
source depends upon its form and weather patterns. Oxidized mercury and
particle-bound mercury are relatively soluble in water and more chemically
reactive than elemental mercury, hence they have much shorter transport lifetimes
(i.e., distances). Measurements in stack plumes at coal-fired power plants have
found that a significant portion of total emitted mercury is in the oxidized and
particle-bound forms. The combination of the specific forms of mercury found in
coal combustion plumes and their shorter transport distances result in enhanced
local and regional mercury deposition (e.g., in rainfall) near coal-fired power

12

Anon., The Madison Declaration on Mercury Pollution, 36 Ambio 62–65 (2007).
7

plants.13 For example, during summertime measurements of rainfall collected
within one kilometer of several coal-fired power plants in Ohio, forty-two percent
of the average atmospheric mercury wet deposition was attributed to the adjacent
coal-fired power plant. 14 This local deposition amount is much higher than
regional estimates of deposition in New England and New York described in
paragraph 8 above, and is not well captured by regional modeling (the model used
by NESCAUM has a nominal resolution of thirty-six kilometers 15) or by mercury
wet deposition monitors in the national Mercury Deposition Network (siting
criteria require mercury monitors to be at least twenty kilometers away from large
mercury emitting sources 16).
12.

Once deposited, reactive gaseous mercury can be readily methylated

to biologically toxic methylmercury form. 17 Methylated mercury builds up
(bioaccumulates) in fish when it enters aquatic ecosystems. Fish acquire most of
their methylmercury loading through their diet. Mercury bioaccumulates in fish
13

White et al., Spatial Variability of Mercury Wet Deposition in Eastern Ohio: Summertime
Meteorological Case Study Analysis of Local Source Influences, 43 Environ. Sci. Technol. 49464953 (2009) (and studies therein referenced on pages 4946-4947).
14
Id. at 4952.
15
NESCAUM, Modeling Mercury in the Northeast United States 26 (October 2007),
http://www.nescaum.org/documents/mercury-modeling-report_2007-1005b_final.pdf/.
16
National Atmospheric Deposition Program (NADP), NADP Site Selection and Installation
Manual 14 (version 1.9, revised November 2014),
http://nadp.sws.uiuc.edu/lib/manuals/NADP_Site_Selection_and_Installation_Manual_2014_11.
pdf.
17
Harris et al., Whole-Ecosystem Study Shows Rapid Fish-Mercury Response to Changes in
Mercury Deposition, PNAS 16586–16591 (2007); Munthe et al., Recovery of MercuryContaminated Fisheries, 36 Ambio 33-44 (2007).
8

(as well as birds and mammals) at higher levels of the food web as they eat
plankton and smaller fish at lower levels of the food web. 18 Terrestrial songbirds
that do not eat fish can also have elevated mercury levels through consuming
spiders that in turn captured aquatic insects (e.g., mosquitoes) exposed to elevated
levels of environmental mercury. 19 Spatial patterns of mercury in mosquitoes, in
fact, have been proposed as a sensitive indicator of atmospheric mercury
deposition to aquatic systems. 20
13.

The manner in which an ecosystem responds to changes in mercury

deposition depends upon the site-specific physical, chemical, and biological
characteristics of the waterbody and surrounding watershed, and the form of
deposited mercury. Mercury conversion to biologically toxic methylmercury is
most efficient in warm, shallow, organic-rich sediments in lakes and wetlands,
low-oxygen waters, and soil drying and re-wetting locations.21 Because of these
differences, water bodies having different characteristics can respond differently to
changes in mercury deposition.
14.

Whole-ecosystem field experiments encompassing a lake and its

watershed have demonstrated that it is the most recent mercury directly deposited
18

Kidd et al., Bioaccumulation and Biomagnification of Mercury through Food Webs, in
Environmental Chemistry and Toxicology of Mercury, 455-499 (Liu et al. eds., 1st ed. 2012).
19
Cristol et al., The Movement of Aquatic Mercury Through Terrestrial Food Webs, 320 Science
335 (2008).
20
Hammerschmidt and Fitzgerald, Methylmercury in Mosquitoes Related to Atmospheric
Mercury Deposition and Contamination, 39 Environ. Sci. Technol. 3034-3039 (2005).
21
Madison Declaration, supra note 12 at 65.
9

into the lake which rapidly builds up in fish. 22 Those experiments also showed that
changes in the amount of mercury deposited on the lake surface were directly
proportional to changes in the amount of mercury appearing in fish within weeks
of the deposition change. 23 These are important findings because they demonstrate
that limiting mercury emissions from local and regional sources can have nearimmediate benefits in reducing mercury levels in fish, thus reducing mercury
exposure for people who eat the fish.
V.

Local and Regional Mercury Levels Can Respond Relatively Rapidly to
Changes in Emissions from Coal-Fired Power Plants and Other Sources
15.

Numerous studies appearing in the peer-reviewed science literature

have tied local and regional mercury levels in the environment to nearby
anthropogenic mercury emission sources. Elevated mercury levels downwind of
coal-fired power plants have been measured in Illinois,24 New York, 25 Florida,26
Indiana,27 and Ohio. 28 In a study where there was no enhanced mercury deposition

22

Harris et al., supra note 17, at 16587.; Orihel et al., Experimental Evidence of a Linear
Relationship between Inorganic Mercury Loading and Methylmercury Accumulation by Aquatic
Biota, 41 Environ. Sci. Technol. 4952-4958 (2007).
23
Orihel et al., supra note 22, at 4955.
24
Gratz et al., Assessing the Emission Sources of Atmospheric Mercury in Wet Deposition
across Illinois, 448 Sci. Total Envt. 120-131 (2013).
25
Wang et al., Effect of the Shutdown of a Large Coal-Fired Power Plant on Ambient Mercury
Species, 92 Chemosphere 360-367 (2013).
26
Sherman et al., Investigation of Local Mercury Deposition from a Coal-Fired Power Plant
Using Mercury Isotopes, 46 Environ. Sci. Technol. 382-390 (2012).
27
Hatcher and Filippelli, Mercury Cycling in an Urbanized Watershed: The Influence of Wind
Distribution and Regional Subwatershed Geometry in Central Indiana, USA, 219 Water Air Soil
Pollut. 251-261 (2011).
10

measured downwind of a group of coal-fired power plants, it was found that the
coal being burned had a very low mercury content.29 This illustrates the impact
mercury pollution controls can have on reducing local and regional mercury
deposition as there is little practical difference between burning low mercury
content coal and burning higher mercury content coal with pollution controls.
16.

Additional examples of local mercury deposition being tied to local

sources include historical coal combustion used for residential heating and
industrial processes,30 municipal and medical waste incinerators burning mercurycontaminated waste, 31 metal smelters, 32 and a cement kiln emitting mercury from
petroleum coke and limestone used in the manufacturing process. 33
17.

Changing trends and spatial patterns of local and regional mercury

emissions are reflected in spatial mercury relationships observed in fish, birds, and
28

White et al., supra note 13 at 4952. ; Keeler et al., Sources of Mercury Wet Deposition in
Eastern Ohio, U.S.A., 40 Environ. Sci. Technol. 5874-5881 (2006).
29
Martin et al., Local Deposition of Mercury in Topsoils around Coal-Fired Power Plants: Is it
Always True? 21 Envtl. Sci. and Pollution Res. 10205-10214 (2014).
30
Engstrom and Swain, Recent Declines in Atmospheric Mercury Deposition in the Upper
Midwest, 31 Environ. Sci. Technol. 960-967 (1997).
31
Hutcheson et al., Temporal and Spatial Trends in Freshwater Fish Tissue Mercury
Concentrations Associated with Mercury Emissions Reductions, 48 Environ. Sci. Technol. 21932202 (2014); Han et al., Reduced Mercury Deposition in New Hampshire from 1996 to 2002
Due to Changes in Local Sources, 156 Environ. Poll. 1348-1356 (2008); Manopolos et al.,
Sources of Speciated Atmospheric Mercury at a Residential Neighborhood Impacted by
Industrial Sources, 41 Environ. Sci. Technol. 5626-5633 (2007); Dvonch et al., Use of Elemental
Tracers to Source Apportion Mercury in South Florida Precipitation.” 33 Environ. Sci. Technol.
4522-4527 (1999).
32
Olmez et al., Canadian and U.S. Sources Impacting the Mercury Levels in Fine Atmospheric
Particulate Material Across New York State.” 32 Environ. Sci. Technol. 3048-3054 (1998).
33
Rothenberg et al, Wet Deposition of Mercury within the Vicinity of a Cement Plant Before
and During Cement Plant Maintenance, 44 Atmos. Envt. 1255-1262 (2010).
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other fauna in the environment. As a fundamental matter, mercury concentrations
in wild fish populations are linked to atmospheric mercury deposition, two-thirds
of which is from anthropogenic sources.34 Decreases in mercury levels in fish
tissue associated with local and regional decreases in anthropogenic mercury
emissions have been measured in freshwater largemouth bass and yellow perch in
Massachusetts35 and in yellow perch in Wisconsin.36 Decreasing trends in mercury
concentrations in the growing feathers of great egrets and white ibises have been
observed in Florida at the same time mercury emissions were decreasing from
local waste incinerators. 37 Mercury levels in the blood of loon chicks captured in
Wisconsin showed a decreasing trend at the same time atmospheric mercury
deposition and mercury levels in yellow perch in local lakes were declining. 38
18.

A recent study finds strong correlation of decreasing mercury in a

commercially important ocean fish (bluefish) in the Mid-Atlantic bight, defined as
the continental shelf waters from Cape Cod, Massachusetts, to Cape Hatteras,

34

Hammerschmidt and Fitzgerald, Methylmercury in Freshwater Fish Linked to Atmospheric
Mercury Deposition, 40 Environ. Sci. Technol. 7764-7770 (2006).
35
Hutcheson et al., supra note 31 at 2196.
36
Hrabik and Watras, Recent Declines in Mercury Concentration in a Freshwater Fishery:
Isolating the Effects of De-Acidification and Decreased Atmospheric Mercury Deposition in
Little Rock Lake, 297 Sci. Total Envt. 229-237 (2002).
37
Frederick et al., Wading Birds as Bioindicators of Mercury Contamination in Florida, USA:
Annual and Geographic Variation, 21 Envtl. Toxicol. Chem. 163-167 (2002).
38
Fevold et al., Bioaccumulation Patterns and Temporal Trends of Mercury Exposure in
Wisconsin Common Loons, 12 Ecotoxicol. 83-93 (2003).
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North Carolina, with decreasing U.S. mercury air emissions. 39 This finding
extends to ocean fish what has been previously seen with freshwater fish and their
relatively rapid responses to decreases in local and regional mercury emissions.
The authors of this study conclude that if bluefish are representative of other
marine predators, then the fish-consuming public has benefited from a decrease in
the amount of mercury consumed due to decreases in mercury emissions occurring
in the eastern United States. That is particularly true given that, as they note,
women living in Atlantic coastal areas have shown higher mean mercury blood
levels than other U.S. women of child-bearing age.
19.

These studies demonstrate that the species of mercury emitted by

coal-fired power plants (reactive gaseous and particulate-bound mercury) and other
mercury emission sources can and do deposit close to the emission sources. In
turn, that mercury accumulates in fish and other biota much more rapidly than the
elemental mercury that makes up the global mercury pool. They also demonstrate
that reductions in local and regional mercury emissions can translate relatively
rapidly—in the span of weeks to a few years—into reductions in mercury levels in
fish and other biota.40

39

Cross et al., Decadal Declines of Mercury in Adult Bluefish (1972–2011) from the MidAtlantic Coast of the U.S.A., 49 Environ. Sci. Technol. 9064–9072 (2015).
40
See also Evers et al., Biological Mercury Hotspots in the Northeastern United States and
Southeastern Canada, 57 BioScience 29-43 (2007).
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20.

Thus, any delay in the coal-fired power plant mercury reductions

required by the Air Toxics Rule creates a risk that more mercury will be deposited
to the environment and that people who consume mercury-contaminated fish will
be exposed to higher mercury levels than would be the case had the Air Toxics
Rule had remained in place continuously.
VI.

Without the Air Toxics Rule, Many Coal-Fired Power Plants Will Have
an Economic Incentive Not to Install or to Operate Installed Mercury
Controls
21.

There are a variety of control technologies that are currently being

used by power plants to remove mercury. Mercury can be removed by controls
used primarily to remove other power plant pollutants. Such pollution controls
include fabric filters and electrostatic precipitators to remove particulate matter,
which encompasses particle-bound mercury; wet or dry flue gas desulfurization
(“scrubbing”) to remove sulfur dioxide (SO2), which can also capture mercury
either in the scrubber or in conjunction with other downstream controls; and
selective catalytic reduction to remove nitrogen oxides (NOX), which allows for
more effective capture of oxidized mercury downstream. 41
22.

Other methods of mercury control are used by power plants solely to

remove mercury. Activated carbon injection adsorbs and converts gaseous

41

NESCAUM, Control Technologies to Reduce Conventional and Hazardous Air Pollutants
from Coal-Fired Power Plants 19, 20-21 (March 31, 2011) (“NESCAUM 2011 Report”),
http://www.nescaum.org/documents/coal-control-technology-nescaum-report-20110330.pdf/.
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mercury to particle mercury that can be captured downstream by a particulate
matter control device.42 The addition of halogens, such as calcium bromide, to flue
gas increases the oxidized mercury that is more readily captured by a downstream
scrubber or particulate matter control device. 43 Unlike scrubbers, particulate
matter controls, and selective catalytic reduction, these mercury-specific controls
can be turned off without affecting a power plant’s ability to control other air
pollutants, such as SO2 and NOX, that a plant may be required to reduce under
other federal and state requirements.
23.

As with any pollution control technology, there is a financial cost

associated with the installation and operation of the controls used to remove
mercury from power plant emissions. As a result, there is an economic incentive
for power plants both to avoid initial installation and, even after installation, not to
operate pollution controls absent an enforceable obligation to do so under a permit,
regulation, or court order. For example, analysis of emissions data by the Ozone
Transport Commission has shown that power plants do turn off installed pollution
controls when they are not obligated to operate them. Specifically, the Ozone
Transport Commission’s analysis shows that in 2012, numerous coal-fired power
plants equipped with post-combustion NOX emission controls, in particular
selective catalytic reduction controls, stopped or limited operation of those controls
42
43

Id. at 19-20
Id. at 20.
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and instead chose to achieve compliance with the federal Clean Air Interstate Rule
by purchasing NOX emissions allowances, presumably because it was less
expensive to do so. 44 A specific example is the coal-fired Montour Power Plant in
Pennsylvania, where a company spokesperson stated that in recent years it has
become much cheaper to buy allowances than run its already installed NOX
controls.45
24.

Thus, there is reason to expect that even the many coal-fired power

plants that have already met the April 2015 Air Toxics Rule compliance deadline
by installing mercury controls, and which are not located within the eleven states 46
that require mercury controls under state law, will not operate or will limit
operation of their mercury controls if the Air Toxics Rule is not in effect. This is
particularly true for controls specific to mercury reduction, like activated carbon
injection and halogen (e.g., bromine) addition, that cost money to operate and that
44

See Statement from the Ozone Transport Commission Requesting the Use and Operation of
Existing Control Devices Installed at Electric Generating Units (June 13, 2013),
http://www.otcair.org/upload/Documents/Formal%20Actions/Statement_EGUs.pdf.
45
J.M. O’Neill, N.J. Air Quality Takes a Hit, The Record (Bergen County, NJ), May 17, 2015,
available at http://www.northjersey.com/news/n-j-air-quality-takes-a-hit-1.1336654 (quoting a
company spokesperson, “[t]oday, the cost of using installed controls far exceeds the cost of
obtaining allowances in the trading market.”).
46
See 5 COLO. CODE REGS. § 1001-8:B.VIII.c (first phase compliance by Jan. 1. 2012); CONN.
GEN. STAT. § 22a-199(b)(1) (compliance by Jul. 1, 2008); DEL. ADMIN. CODE, tit. 7, § 1146-6.1
(first phase compliance by Jan. 1, 2009); ILL. ADMIN. CODE tit. 35, § 225.230(a) (compliance by
Jul. 1, 2009); MD. CODE REGS. tit. 26, § 11.27.03.D (first phase compliance by Jan. 1, 2010); 310
MASS. CODE REGS. § 7.29(5)(a)(3)(e) (first phase compliance by Jan. 1, 2008); MONT. ADMIN. R.
17.8.771(1)(b) (compliance by Jan. 1, 2010); N.H. REV. STAT. ANN. § 125-O:11-18, I.
(compliance by Jul. 1, 2013); N.J. ADMIN. CODE § 7:27-27.7(a) (compliance by Dec. 15, 2007);
N.Y. COMP. CODES R. & REGS. tit. 6, § 246.6(c) (first phase compliance by Jan. 1, 2010); OR.
ADMIN. R. 340-228-0606(1) (compliance by Jul. 1, 2012).
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can be readily turned off without affecting compliance with other non-mercury
pollution control obligations. Given that the majority of the Nation’s coal-fired
power plant capacity is located in states without state-based mercury controls—
such as Indiana, Pennsylvania, Ohio, West Virginia, and Texas—uncontrolled
mercury emissions in the event of full or partial vacatur of the Air Toxics Rule
could be substantial.
25.

Uncontrolled mercury emissions from Pennsylvania’s coal-fired

power plants are of particular concern to the NESCAUM states because
Pennsylvania has numerous coal-fired power plants and contributes significantly to
mercury deposition in the NESCAUM states, due to its proximity to the region and
prevailing weather patterns. 47
26.

I have examined the 2014 mercury emissions data reported by coal-

fired power plants located in Pennsylvania to EPA in the Toxics Release Inventory
(“TRI”) database.48 As shown in the table below, the four Pennsylvania coal-fired
power plants with the largest mercury emissions in 2014, as reported on the TRI
database, emitted nearly 2000 pounds of mercury.

47

NESCAUM 2008 Report, supra note 10, at 18 (showing that Pennsylvania contributed
approximately twenty-two percent of all U.S. domestic mercury deposition in New York and the
six New England states, even prior to when the NESCAUM states began to reduce their own
power plant mercury emissions).
48
The TRI database can be downloaded from the following link: http://www2.epa.gov/toxicsrelease-inventory-tri-program/download-trinet .
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Table 1. Mercury emissions and Air Toxics Rule compliance approaches for
top four mercury-emitting coal-fired power plants in Pennsylvania.
2014 Mercury
MATS Rule
Proposed Mercury
Emissions
Compliance
Control Approachc
(lbs from stack)a Dateb
748
April 16, 2016
Flue gas desulfurization reBruce
(units 1, 2, and 3) emission control systems,
Mansfield
selective catalytic
Station
reduction improvements,
and activated carbon
injection on all three units.
557
April 16, 2016
Flue gas desulfurization
Homer City
(units 1, 2, and 3) systems and selective
Generating
catalytic reduction on units
Station
1, 2, and 3, with activated
carbon injection on units 1
and 2. Possible activated
carbon injection or other
mercury control technology
under evaluation for unit 3.
525
October 16, 2015 Selective catalytic
Conemaugh
(units 1 and 2)
reduction and flue gas
Power
desulfurization upgrades on
Plant
both units.
125
April 16, 2015
Calcium bromide chemical
Brunner
(units 1, 2, and 3) additive system, sorbent
Island
injection system, and flue
Steam
gas desulfurization reElectric
emission inhibitor injection
Station
system on all three units.
a

Emissions data were obtained from EPA’s Toxics Release Inventory database, available at “Download TRI.NET,”

http://www2.epa.gov/toxics-release-inventory-tri-program/download-trinet (downloaded August 27, 2015).
b

Extension information was obtained from extension request approvals issued by the Pennsylvania Department of
Environmental Protection. See Attachment B.
c

Mercury control information was obtained from EPA’s National Electric Energy Data System (NEEDS) v.5.15,
available at “EPA’s Power Sector Modeling Platform v.5.15,”
http://www.epa.gov/powersectormodeling/psmodel514.html (downloaded September 3, 2015) and from individual
plan extension request letters, included in Attachment B. In some cases, the proposed mercury control approach is
contingent upon further evaluation of controls.
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27.

All four of those coal-fired power plants have sought and obtained

from the Pennsylvania Department of Environmental Protection extensions of the
April 2015 compliance deadline, three until April 2016, and one until October
2015. Each power plant’s extension request includes an extension of time to install
and operate mercury controls. Attached as Attachment B are copies of the
extension requests and approvals for each of those plants obtained from the
Pennsylvania Department of Environmental Protection. Absent a stay or vacatur
of the Air Toxics Rule, those plants will be required to install those controls by
their respective extension deadlines.
28.

Vacating the Air Toxics Rule solely with regard to coal-fired power

plants that have obtained extensions could still result in the same nearly 2000
pounds of mercury emissions from these Pennsylvania plants, because those
emissions come from power plants with compliance extensions. Given that the
technologies the plants are proposing to install—activated carbon injection,
calcium bromide sorbent injection systems, and flue gas desulfurization and
selective catalytic reduction systems—have been shown to reduce mercury
emissions by ninety percent or more when optimized for mercury reduction, 49 the

49

NESCAUM 2011 Report, supra note 41, at 19-21 & Table 8; NESCAUM, Technologies for
Control and Measurement of Mercury Emissions from Coal-Fired Power Plants in the United
States: A 2010 Status Report 1-15, 3-1 (July 2010), http://www.nescaum.org/documents/hgcontrol-and-measurement-techs-at-us-pps_201007.pdf.
19

failure to operate such control technologies would result in a significant increase in
mercury emissions over those that would occur under the Air Toxics Rule.
I declare that to the best of my knowledge, under the penalty of perjury
under the laws of the United States, that the foregoing is true and correct.
Executed on September 23, 2015, at Boston, Massachusetts.

_____________________
Paul J. Miller
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Attachment B to
Miller Declaration

121 Champion Way
Canonsburg, PA 15317
brian.w.green@nrgenery.com
(724) 597-8219

March 18, 2014
VIA OVERNIGHT DELIVERY
Mr. Mark Wayner
Southwest Region Air Program Manager
PA Department of Environmental Protection
400 Waterfront Drive
Pittsburgh, PA 15222-4745
Re:

Conemaugh Power Plant (Permit No. TV-32-00059)
Units 1 and 2 (TVOP Source ID Nos. 031 and 032)
Revised Mercury and Air Toxics Standards (MATS) Extension Request

Dear Mr. Wayner:
Per conversations and feedback from PADEP regional and central office staff, GenOn
Northeast Management Company (“GenOn”), operator of Conemaugh Power Plant
(“Conemaugh”), is submitting this revised request for a Mercury and Air Toxics Standards
(MATS) Extension for Conemaugh Units 1 and 2 to the Pennsylvania Department of
Environmental Protection's ("DEP" or "Department") for consideration and approval. This
revised request amends the original request (submitted via letter from Keith Schmidt to Mark
Wayner on January 2, 2014) by changing the exemption duration to six months. This request
also includes additional detail on the control subsystems with the potential to require
optimization tuning. Please recall that GenOn submitted a Plan Approval Application for the
installation of a Selective Catalytic Reduction (“SCR”) system in December 2010. The
Department issued a Plan Approval in March of 2012. GenOn also submitted a Request for
Determination (“RFD”) in September 2011 for a Flue Gas Desulfurization (“FGD”) Upgrade
Project, which included installation of absorption trays and a fines reinjection system.
Concurrence from the DEP that the project did not require a Plan Approval was received in
December of 2011. Combined, these two emission control projects (“Projects”) are critical for
Conemaugh to comply with MATS, specifically the MATS mercury (“Hg”) emission limits.
In the submittals described above, GenOn projected Project completion in Fall 2014.
Currently the Projects remain on schedule, but GenOn is concerned that period between
completion and the MATS compliance date of April 16, 2015 may be insufficient to fully test,
tune and optimize the FGD Upgrades to effectively capture the increased concentration of
oxidized or ionic Hg that will result from the catalyst layer installed in the SCR system.

Mr. Mark Wayner
March 18, 2014
Page 2

MATS Rule and Compliance Extension Provision
On February 16, 2012, the Federal Environmental Protection Agency (“EPA”) issued the
NESHAP for Coal- and Oil-fired Electric Utility Generating Units [40 CFR Part 63 Subpart
UUUUU], (“subpart UUUUU”). 77 Fed. Reg. 9304. MATS requires compliance by April 16,
2015. Pursuant to 112(i)(3)(B) of the Clean Air Act (“CAA”), Title V permitting authorities
were granted the ability to extend the 3 year compliance deadline up to one additional year as
noted below:
CAA 112(i)(3)(B)
The Administrator (or a State with a program approved under subchapter V of this
chapter) may issue a permit that grants an extension permitting an existing source up to
1 additional year to comply with standards under subsection (d) of this section if such
additional period is necessary for the installation of controls.
Further, EPA has stated:
77 Fed. Reg. 9410
The EPA believes that although most units will be able to fully comply within 3 years, the
fourth year that permitting authorities are allowed to grant for installation of controls is
an important flexibility that will address situations where an extra year is necessary. That
fourth year should be broadly available to enable a facility owner to install controls
within 4 years if the 3-year time frame is inadequate for completing the installation.
While GenOn does not expect to need the compliance extension for construction, testing
and tuning or "shakedown" and optimization will likely continue at least six months beyond the
April 16, 2015 compliance date and, accordingly, shakedown and optimization should be
considered part of “installation of controls”. Additionally, the SCR system under construction
will not be equipped with a bypass; if the Projects, particularly the FGD Upgrades, perform as
designed and the initial commissioning effort is successful, Conemaugh Units 1 and 2 will meet
the MATS emission limits on or shortly after the MATS compliance date. However, it is
GenOn’s concern that Conemaugh could be in the unenviable position of having installed the
required controls, but still in the process of testing and tuning as of April 16, 2015. This scenario
would necessitate a last-minute compliance extension request. Based on extensive preconstruction diagnostic testing, Conemaugh will require both the SCR for mercury oxidation and
the FGD Upgrades to limit mercury reemission to comply with MATS mercury limits on a
continuous basis.
The Conemaugh FGD Upgrades Project completed preliminary Hg Performance Test
post FGD Upgrades on Conemaugh Unit #2 in December 2013. The preliminary testing was
conducted utilizing Carbon Traps in an effort to assess achievement of contractual performance
guarantees. In short, the preliminary test results indicate sufficient capture of ionic Hg but also
show a significant increase of elemental Hg across the FGD indicating re-emission, reduction of
oxidized to elemental Hg, levels that are consistent with pre upgrade levels. The preliminary Hg
Performance test appears flawed in that: 1) the % ionic, the soluble and readily captured Hg

Mr. Mark Wayner
March 18, 2014
Page 3

species, at the inlet to the absorbers is significantly higher than it was in prior test which likely
explains the re-emission levels and 2) the reinjection of fines to the Absorbers was insufficient
and will require significant operational tuning of the installed equipment. At this point the FGD
Upgrades Project Team, the FGD Upgrades Vendor, and Conemaugh Station recognize the need
to optimize the Dewatering/Fines Reinjection System and ensure proper operating condition of
the FGD balance of plant equipment prior to Final Performance Testing of Conemaugh Unit #2
(and subsequently Conemaugh Unit #1). To that end a revised project schedule was developed.
The revised schedule is attached for your information (see Attachment D).
This request focuses on the MATS Hg limits, because Conemaugh, as currently
configured, can demonstrate continuous compliance with acid gas limits, through either i)
hydrogen chloride (“HCl”) surrogate of 0.002 lbs/MMBtu, or ii) the sulfur dioxide (“SO2”)
surrogate of 0.2 lb/MMBtu, and the non-mercury metals limit, through the filterable particulate
matter (“PM”) surrogate of 0.03 lb/MMBtu.
Schedule and Compliance Extension Request
To further highlight Conemaugh’s commitment to completion of the Projects, GenOn has
included an update to the schedule of the Projects. The FGD upgrades have been completed on
two of the five absorber modules, but the full efficacy of those upgrades for Hg removal cannot
be evaluated until the SCR is in service to oxidize the Hg to be removed in the FGD and ensure
Hg captured in the upgraded FGD is not reemitted. Also included in this submittal are the
required Request for Waiver of the Initial Performance Test and Request for Waiver of
Recordkeeping and/or Reporting Requirements. Please note that the Request for Waiver of the
Initial Performance Test is not a request for exemption from the initial test required by the SCR
Plan Approval (PA-32-00059E, §E Condition #002). That test program includes testing for Hg,
which will be completed within 180-days of startup of the SCR as required.
Attachments
The following forms and informational attachments are included in this request.
Attachment A
Attachment B
Attachment C
Attachment D
Attachment E

Request for MATS Compliance Extension Form
Request for Waiver of the Initial Performance Test
Request for Waiver of Recordkeeping and/or Reporting Requirements
Revised Project Schedule
Copy of Cover Letters for FGD Upgrade RFD and SCR Plan Approval
Application

GenOn respectfully requests that the six month extension and waivers be granted. If you
have any questions, comments or require further information, please contact me or Keith
Schmidt at (724) 597-8193 (keith.schmidt@nrgenergy.com).
Sincerely,

Mr. Mark Wayner
March 18, 2014
Page 4

Brian W. Green
Senior Air Quality Specialist
Attachments
CC: Mark Gorog, DEP
Vince Brisini, DEP

ATTACHMENT A
Request for MATS Compliance Extension Form

June 14, 2002, Version Final
Request for Extension of Compliance
THIS IS A SAMPLE NOTIFICATION FORM, WHICH CAN BE USED BY FACILITIES
AT THEIR DISCRETION TO MEET COMPLIANCE
WITH 40 CFR 63 Subpart A, §63.9(c) and/or §63.6(i)
Applicable Rule:

40 CFR Part 63, Subpart A — National Emission Standards for Hazardous Air
Pollutants for Source Categories, Subpart A — General Provisions. Request
for extension of compliance is being made in accordance with §63.9(c) and/or
§63.6(i).
NOTE: Until an extension of compliance has been granted by the Administrator (or
State with an approved permit program), the owner or operator of an affected source
subject to a part 63 standard shall comply with all applicable requirements of that
standard (§63.6(i)(1).
Requests for extension of compliance with a relevant standard are due not later than
120 days prior to the affected source’s compliance date [as specified in §63.6(b)
and (c)] except as noted below. Emissions standards established under this part may
specify an alternative date (e.g., other than 120 days) for the submittal of requests for
an extension of compliance if alternatives are appropriate for the source categories
affected by those standards. Please check the relevant standard for alternative
submittal dates. (§63.6(i)(4)(i)(B))
•

An owner or operator of an existing source unable to comply with a relevant
standard established under this part pursuant to section 112(f) of the Act may
request that the Administrator grant an extension allowing the source up to 2
years after the standard’s effective date to comply with the standard. The
Administrator may grant such an extension if he/she finds that such additional
period is necessary for the installation of controls and that steps will be taken
during the period of the extension to assure that the health of persons will be
protected from imminent endangerment. All such requests for an extension of
compliance with a relevant standard are due not later than 90 calendar days
after the effective date of the relevant standard. (§63.6(i)(4)(ii), §63.6(i)(3)

•

An owner or operator of an existing source that has installed BACT or technology
required to meet LAER [as specified in (§63.6(i)(2)(ii)] prior to the promulgation of
a relevant emission standard in this part may request that the Administrator grant
an extension allowing the source 5 years from the date on which such installation
was achieved, as determined by the Administrator, to comply with the standard.
The Administrator may grant such an extension if he or she finds that the
installation of BACT or technology to meet LAER controls the same pollutant (or
stream of pollutants) that would be controlled at that source by the relevant
emission standard. All such requests for an extension of compliance with a
relevant standard are due not later than 120 days after the promulgation date
of the standard. (§63.6(i)(5), §63.6(i)(2)(ii))

•

An owner or operator of an affected source may submit a compliance extension
request if the existing source demonstrates that it has achieved a reduction in
emissions of hazardous air pollutants in accordance with the provisions of
subpart D, Regulations Governing Compliance Extensions for Early Reductions
of Hazardous Air Pollutants. The early reduction program is not discussed here,
please see Subpart D for further information (§63.6(i)(2)(i))
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June 14, 2002, Version Final
SECTION I
GENERAL INFORMATION
A. Print or type the following information for each facility for which you are requesting an
extension of compliance (§63.9(b)(2)(i)-(ii))
Operating Permit Number (OPTIONAL)

Facility I.D. Number (OPTIONAL)

32-00059
Responsible Official’s Name/Title

John A. Balog/ General Manager – Conemaugh
Street Address

1442 Power Plant Road
City

State

ZIP Code

New Florence

PA

15944

Facility Name (if different from Responsible Official’s Name)

Conemaugh Power Plant
Facility Street Address (If different than Responsible Official’s Street Address)

Same as Responsible Official's
Facility Local Contact Name
City

Title

Phone (OPTIONAL)

State

ZIP Code

B. Indicate the relevant standard or other requirement that is the basis for this request for this
compliance extension request:

40 CFR Part 63 Subpart UUUUU - Mercury and Air Toxics Standards (MATS)

C. I am eligible to apply for a compliance extension for the following reasons: (check all that
apply)
✔

 I am unable to comply with the relevant standard and need additional time for the installation
of controls (§63.6(i)(4)(i)(A))
 I installed best available control technology (BACT) or lowest achievable emission rate
(LEAR) prior to promulgation of the relevant standard (§63.6(i)(2)(ii))
 I am participating in an early reductions program (63.6(i)(2)(i)). If you check this box, this is
the END OF FORM. Please see Subpart D for further instruction.

D. Are you submitting this compliance extension request less than times indicated on page 1 for
submitted an extension request? (§63.6(i)(4)(i)(C))
✔

 Yes  No
If you answered yes, state the reasons why additional time is needed and the date when you first
learned of the problems. (§63.6(i)(4)(i)(C))
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June 14, 2002, Version Final
SECTION III
COMPLIANCE SCHEDULE INFORMATION
A. Describe the controls that will be installed at your facility to ensure compliance with the
relevant standard. (§63.6(i)(6)(i)(A))

Selective Catalytic Reduction and Flue Gas Desulfurization Upgrades

B. Describe your compliance schedule by specifying the date by which you will complete each of
the following steps toward achieving compliance: (§63.6(i)(6)(i)(B)(1)-(2))
1. Specify the date by which on-site construction, installation of emission control
equipment, or a process change is to be initiated. (§63.6(i)(6)(i)(B)(1))
Activity that will be initiated

Date (mm/dd/yy)

 On-site construction ✔
 Installation of emission control equipment  Process change

3/30/2012

Comments (Optional)

2.

Specify the date by which final compliance is to be achieved. (§63.6(i)(6)(i)(B)(2))

Date (mm/dd/yy)

October 16, 2015

SECTION IV
ADDITIONAL SUPPORTING INFORMATION
Note: complete this section only if you installed BACT or technology required to meet LAER prior
to the promulgation of the applicable relevant emission standard.
Provide additional information (e.g., illustrative text, diagrams, manufacturer’s specifications) to
demonstrate to the Administrator’s satisfaction that the installation of BACT or technology to meet
LAER controls the same pollutant (or stream of pollutants) that would be controlled at that source
by the relevant emission standard. (§63.6(i)(6)(ii))
Narrative discussion

Indicate any attachments you are including as supporting information:
 Diagrams
 Manufacturer’s specifications
 Other (describe below)
Description of other attachments
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END OF FORM - Please make sure that a Responsible Official signs Section II prior to
submitting the form to your EPA Regional Office or your State Air Permitting Agency, as
applicable.
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ATTACHMENT B
Request for Waiver of the Initial Performance Test

ATTACHMENT B
Conemaugh Power Plant (TVOP# 32-00059)
Title V Operating Permit ID Nos. 031 (Conemaugh Unit 1) and 032 (Conemaugh Unit 2)
Request for Waiver of the Initial Performance Test
40 CFR 63 Subpart UUUUU requires compliance and performance tests to demonstrate
compliance as specified below:
§ 63.9984 When do I have to comply with this subpart?
(b) If you have an existing EGU, you must comply with this subpart no later than April
16, 2015.
(f) You must demonstrate that compliance has been achieved, by conducting the required
performance tests and other activities, no later than 180 days after the applicable date in
paragraph (a), (b), (c), (d), or (e) of this section.
Affected sources requesting an extension from Part 63 requirements have the ability to petition
the Administrator for a waiver of performance test requirements:
40 CFR §63.7 Performance testing requirements.
(h) Waiver of performance tests.
(1) Until a waiver of a performance testing requirement has been granted by the
Administrator under this paragraph, the owner or operator of an affected source
remains subject to the requirements of this section.
(2) Individual performance tests may be waived upon written application to the
Administrator if, in the Administrator's judgment, the source is meeting the relevant
standard(s) on a continuous basis, or the source is being operated under an extension
of compliance, or the owner or operator has requested an extension of compliance
and the Administrator is still considering that request.
(3) Request to waive a performance test.
(i) If a request is made for an extension of compliance under § 63.6(i), the
application for a waiver of an initial performance test shall accompany the
information required for the request for an extension of compliance. If no extension
of compliance is requested or if the owner or operator has requested an extension
of compliance and the Administrator is still considering that request, the
application for a waiver of an initial performance test shall be submitted at least 60
days before the performance test if the site-specific test plan under paragraph (c) of
this section is not submitted.
(ii) If an application for a waiver of a subsequent performance test is made, the
application may accompany any required compliance progress report, compliance
status report, or excess emissions and continuous monitoring system performance

Con_Initial Performance Test Waiver Rev 1_02.06.14.docx
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ATTACHMENT C
Request for Waiver of Recordkeeping and/or Reporting
Requirements

ATTACHMENT C
Conemaugh Power Plant (TVOP# 32-00059)
Title V Operating Permit ID Nos. 031 (Conemaugh Unit 1) and 032 (Conemaugh Unit 2)
Request for Waiver of Recordkeeping and/or Reporting Requirements
40 CFR 63 Subpart UUUUU requires reporting and recordkeeping as specified below:
§ 63.10031 What reports must I submit and when?
(a) You must submit each report in Table 8 to this subpart that applies to you. If you are
required to (or elect to) continuously monitor Hg and/or HCl and/or HF emissions, you
must also submit the electronic reports required under appendix A and/or appendix B to the
subpart, at the specified frequency.
(b) Unless the Administrator has approved a different schedule for submission of reports
under § 63.10(a), you must submit each report by the date in Table 8 to this subpart and
according to the requirements in paragraphs (b)(1) through (5) of this section.
(1) The first compliance report must cover the period beginning on the compliance date that
is specified for your affected source in § 63.9984 and ending on June 30 or December 31,
whichever date is the first date that occurs at least 180 days after the compliance date that is
specified for your source in § 63.9984.
(2) The first compliance report must be postmarked or submitted electronically no later than
July 31 or January 31, whichever date is the first date following the end of the first calendar
half after the compliance date that is specified for your source in § 63.9984.
(3) Each subsequent compliance report must cover the semiannual reporting period from
January 1 through June 30 or the semiannual reporting period from July 1 through
December 31.
(4) Each subsequent compliance report must be postmarked or submitted electronically no
later than July 31 or January 31, whichever date is the first date following the end of the
semiannual reporting period.
(5) For each affected source that is subject to permitting regulations pursuant to part 70 or
part 71 of this chapter, and if the permitting authority has established dates for submitting
semiannual reports pursuant to 40 CFR 70.6(a)(3)(iii)(A) or 40 CFR 71.6(a)(3)(iii)(A), you
may submit the first and subsequent compliance reports according to the dates the
permitting authority has established instead of according to the dates in paragraphs (b)(1)
through (4) of this section.
(c) The compliance report must contain the information required in paragraphs (c)(1)
through (4) of this section.
(1) The information required by the summary report located in 63.10(e)(3)(vi).
(2) The total fuel use by each affected source subject to an emission limit, for each calendar
month within the semiannual reporting period, including, but not limited to, a description of
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ATTACHMENT C
the fuel, whether the fuel has received a non-waste determination by EPA or your basis for
concluding that the fuel is not a waste, and the total fuel usage amount with units of
measure.
(3) Indicate whether you burned new types of fuel during the reporting period. If you did
burn new types of fuel you must include the date of the performance test where that fuel was
in use.
(4) Include the date of the most recent tune-up for each unit subject to the requirement to
conduct a performance tune-up according to § 63.10021(e). Include the date of the most
recent burner inspection if it was not done every 36 (or 48) months and was delayed until
the next scheduled unit shutdown.
(d) For each excess emissions occurring at an affected source where you are using a CMS
to comply with that emission limit or operating limit, you must include the information
required in § 63.10(e)(3)(v) in the compliance report specified in section (c).
(e) Each affected source that has obtained a Title V operating permit pursuant to part 70 or
part 71 of this chapter must report all deviations as defined in this subpart in the
semiannual monitoring report required by 40 CFR 70.6(a)(3)(iii)(A) or 40 CFR
71.6(a)(3)(iii)(A). If an affected source submits a compliance report pursuant to Table 8 to
this subpart along with, or as part of, the semiannual monitoring report required by 40 CFR
70.6(a)(3)(iii)(A) or 40 CFR 71.6(a)(3)(iii)(A), and the compliance report includes all
required information concerning deviations from any emission limit, operating limit, or
work practice requirement in this subpart, submission of the compliance report satisfies any
obligation to report the same deviations in the semiannual monitoring report. Submission of
a compliance report does not otherwise affect any obligation the affected source may have
to report deviations from permit requirements to the permit authority.
(f) As of January 1, 2012, and within 60 days after the date of completing each performance
test, you must submit the results of the performance tests required by this subpart to EPA's
WebFIRE database by using the Compliance and Emissions Data Reporting Interface
(CEDRI) that is accessed through EPA's Central Data Exchange (CDX) ( www.epa.gov/cdx
). Performance test data must be submitted in the file format generated through use of EPA's
Electronic Reporting Tool (ERT) (see http://www.epa.gov/ttn/chief/ert/index.html ). Only
data collected using those test methods on the ERT Web site are subject to this requirement
for submitting reports electronically to WebFIRE. Owners or operators who claim that some
of the information being submitted for performance tests is confidential business information
(CBI) must submit a complete ERT file including information claimed to be CBI on a
compact disk or other commonly used electronic storage media (including, but not limited
to, flash drives) to EPA. The electronic media must be clearly marked as CBI and mailed to
U.S. EPA/OAPQS/CORE CBI Office, Attention: WebFIRE Administrator, MD C404-02,
4930 Old Page Rd., Durham, NC 27703. The same ERT file with the CBI omitted must be
submitted to EPA via CDX as described earlier in this paragraph. At the discretion of the
delegated authority, you must also submit these reports, including the confidential business
information, to the delegated authority in the format specified by the delegated authority.
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(1) Within 60 days after the date of completing each CEMS (SO2 , PM, HCl, HF, and Hg)
performance evaluation test, as defined in § 63.2 and required by this subpart, you must
submit the relative accuracy test audit (RATA) data (or, for PM CEMS, RCA and RRA data)
required by this subpart to EPA's WebFIRE database by using the Compliance and
Emissions Data Reporting Interface (CEDRI) that is accessed through EPA's Central Data
Exchange (CDX) ( www.epa.gov/cdx ). The RATA data shall be submitted in the file format
generated through use of EPA's Electronic Reporting Tool (ERT) (
http://www.epa.gov/ttn/chief/ert/index.html ). Only RATA data compounds listed on the ERT
Web site are subject to this requirement. Owners or operators who claim that some of the
information being submitted for RATAs is confidential business information (CBI) shall
submit a complete ERT file including information claimed to be CBI on a compact disk or
other commonly used electronic storage media (including, but not limited to, flash drives) by
registered letter to EPA and the same ERT file with the CBI omitted to EPA via CDX as
described earlier in this paragraph. The compact disk or other commonly used electronic
storage media shall be clearly marked as CBI and mailed to U.S. EPA/OAPQS/CORE CBI
Office, Attention: WebFIRE Administrator, MD C404-02, 4930 Old Page Rd., Durham, NC
27703. At the discretion of the delegated authority, owners or operators shall also submit
these RATAs to the delegated authority in the format specified by the delegated authority.
Owners or operators shall submit calibration error testing, drift checks, and other
information required in the performance evaluation as described in § 63.2 and as required
in this chapter.
(2) For a PM CEMS, PM CPMS, or approved alternative monitoring using a HAP metals
CEMS, within 60 days after the reporting periods ending on March 31st, June 30th,
September 30th, and December 31st, you must submit quarterly reports to EPA's WebFIRE
database by using the Compliance and Emissions Data Reporting Interface (CEDRI) that is
accessed through EPA's Central Data Exchange (CDX) ( www.epa.gov/cdx ). You must use
the appropriate electronic reporting form in CEDRI or provide an alternate electronic file
consistent with EPA's reporting form output format. For each reporting period, the
quarterly reports must include all of the calculated 30-boiler operating day rolling average
values derived from the CEMS and PM CPMS.
(3) Reports for an SO2 CEMS, a Hg CEMS or sorbent trap monitoring system, an HCl or
HF CEMS, and any supporting monitors for such systems (such as a diluent or moisture
monitor) shall be submitted using the ECMPS Client Tool, as provided for in Appendices A
and B to this subpart and § 63.10021(f).
(4) Submit the compliance reports required under paragraphs (c) and (d) of this section and
the notification of compliance status required under § 63.10030(e) to EPA's WebFIRE
database by using the Compliance and Emissions Data Reporting Interface (CEDRI) that is
accessed through EPA's Central Data Exchange (CDX) ( www.epa.gov/cdx ). You must use
the appropriate electronic reporting form in CEDRI or provide an alternate electronic file
consistent with EPA's reporting form output format.
(5) All reports required by this subpart not subject to the requirements in paragraphs (f)(1)
through (4) of this section must be sent to the Administrator at the appropriate address
listed in § 63.13. If acceptable to both the Administrator and the owner or operator of a
source, these reports may be submitted on electronic media. The Administrator retains the
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right to require submittal of reports subject to paragraphs (f)(1), (2), and (3) of this section
in paper format.
(g) If you had a malfunction during the reporting period, the compliance report must include
the number, duration, and a brief description for each type of malfunction which occurred
during the reporting period and which caused or may have caused any applicable emission
limitation to be exceeded.
Table 8 to Subpart UUUUU of Part 63—Reporting Requirements
As stated in § 63.10031, you must comply with the following requirements for reports:
You must
submit a . . .
1.
Compliance
report

The report must contain . . .
a. Information required in § 63.10031(c)(1) through (4); and
b. If there are no deviations from any emission limitation (emission
limit and operating limit) that applies to you and there are no
deviations from the requirements for work practice standards in
Table 3 to this subpart that apply to you, a statement that there were
no deviations from the emission limitations and work practice
standards during the reporting period. If there were no periods during
which the CMSs, including continuous emissions monitoring system,
and operating parameter monitoring systems, were out-of-control as
specified in § 63.8(c)(7), a statement that there were no periods
during which the CMSs were out-of-control during the reporting
period; and

You must submit
the report . . .
Semiannually
according to the
requirements in
§ 63.10031(b).

c. If you have a deviation from any emission limitation (emission limit
and operating limit) or work practice standard during the reporting
period, the report must contain the information in § 63.10031(d). If
there were periods during which the CMSs, including continuous
emissions monitoring systems and continuous parameter monitoring
systems, were out-of-control, as specified in § 63.8(c)(7), the report
must contain the information in § 63.10031(e)

§ 63.10032 What records must I keep?
(a) You must keep records according to paragraphs (a)(1) and (2) of this section. If you are
required to (or elect to) continuously monitor Hg and/or HCl and/or HF emissions, you
must also keep the records required under appendix A and/or appendix B to this subpart.
(1) A copy of each notification and report that you submitted to comply with this subpart,
including all documentation supporting any Initial Notification or Notification of
Compliance Status or semiannual compliance report that you submitted, according to the
requirements in § 63.10(b)(2)(xiv).
(2) Records of performance stack tests, fuel analyses, or other compliance
demonstrations and performance evaluations, as required in § 63.10(b)(2)(viii).
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(b) For each CEMS and CPMS, you must keep records according to paragraphs (b)(1)
through (4) of this section.
(1) Records described in § 63.10(b)(2)(vi) through (xi).
(2) Previous ( i.e. , superseded) versions of the performance evaluation plan as required
in § 63.8(d)(3).
(3) Request for alternatives to relative accuracy test for CEMS as required in §
63.8(f)(6)(i).
(4) Records of the date and time that each deviation started and stopped, and whether the
deviation occurred during a period of startup, shutdown, or malfunction or during
another period.
(c) You must keep the records required in Table 7 to this subpart including records of all
monitoring data and calculated averages for applicable PM CPMS operating limits to show
continuous compliance with each emission limit and operating limit that applies to you.
(d) For each EGU subject to an emission limit, you must also keep the records in
paragraphs (d)(1) through (3) of this section.
(1) You must keep records of monthly fuel use by each EGU, including the type(s) of fuel
and amount(s) used.
(2) If you combust non-hazardous secondary materials that have been determined not to
be solid waste pursuant to 40 CFR 241.3(b)(1), you must keep a record which documents
how the secondary material meets each of the legitimacy criteria. If you combust a fuel
that has been processed from a discarded non-hazardous secondary material pursuant to
40 CFR 241.3(b)(2), you must keep records as to how the operations that produced the
fuel satisfies the definition of processing in 40 CFR 241.2. If the fuel received a nonwaste determination pursuant to the petition process submitted under 40 CFR 241.3(c),
you must keep a record which documents how the fuel satisfies the requirements of the
petition process.
(3) For an EGU that qualifies as an LEE under § 63.10005(h), you must keep annual
records that document that your emissions in the previous stack test(s) continue to qualify
the unit for LEE status for an applicable pollutant, and document that there was no
change in source operations including fuel composition and operation of air pollution
control equipment that would cause emissions of the pollutant to increase within the past
year.
(e) If you elect to average emissions consistent with § 63.10009, you must additionally keep
a copy of the emissions averaging implementation plan required in § 63.10009(g), all
calculations required under § 63.10009, including daily records of heat input or steam
generation, as applicable, and monitoring records consistent with § 63.10022.
(f) You must keep records of the occurrence and duration of each startup and/or shutdown.
(g) You must keep records of the occurrence and duration of each malfunction of an
operation ( i.e. , process equipment) or the air pollution control and monitoring equipment.
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(h) You must keep records of actions taken during periods of malfunction to minimize
emissions in accordance with § 63.10000(b), including corrective actions to restore
malfunctioning process and air pollution control and monitoring equipment to its normal or
usual manner of operation.
(i) You must keep records of the type(s) and amount(s) of fuel used during each startup or
shutdown.
(j) If you elect to establish that an EGU qualifies as a limited-use liquid oil-fired EGU, you
must keep records of the type(s) and amount(s) of fuel use in each calendar quarter to
document that the capacity factor limitation for that subcategory is met.
Table 7 to Subpart UUUUU of Part 63—Demonstrating Continuous Compliance
As stated in § 63.10021, you must show continuous compliance with the emission limitations for
affected sources according to the following:
If you use one of the following to meet
applicable emissions limits, operating
limits, or work practice standards . . .

You demonstrate continuous compliance by . . .

1. CEMS to measure filterable PM, SO2, HCl,
HF, or Hg emissions, or using a sorbent trap
monitoring system to measure Hg

Calculating the 30- (or 90-) boiler operating day rolling
arithmetic average emissions rate in units of the
applicable emissions standard basis at the end of each
boiler operating day using all of the quality assured
hourly average CEMS or sorbent trap data for the
previous 30- (or 90-) boiler operating days, excluding
data recorded during periods of startup or shutdown.

2. PM CPMS to measure compliance with a
parametric operating limit

Calculating the 30- (or 90-) boiler operating day rolling
arithmetic average of all of the quality assured hourly
average PM CPMS output data (e.g., milliamps, PM
concentration, raw data signal) collected for all operating
hours for the previous 30- (or 90-) boiler operating days,
excluding data recorded during periods of startup or
shutdown.

3. Site-specific monitoring using CMS for liquid If applicable, by conducting the monitoring in accordance
oil-fired EGUs for HCl and HF emission limit
with an approved site-specific monitoring plan.
monitoring
4. Quarterly performance testing for coal-fired, Calculating the results of the testing in units of the
solid oil derived fired, or liquid oil-fired EGUs to applicable emissions standard.
measure compliance with one or more non-PM
(or its alternative emission limits) applicable
emissions limit in Table 1 or 2, or PM (or its
alternative emission limits) applicable
emissions limit in Table 2
5. Conducting periodic performance tune-ups of Conducting periodic performance tune-ups of your
your EGU(s)
EGU(s), as specified in § 63.10021(e).
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6. Work practice standards for coal-fired, liquid Operating in accordance with Table 3.
oil-fired, or solid oil-derived fuel-fired EGUs
during startup
7. Work practice standards for coal-fired, liquid Operating in accordance with Table 3.
oil-fired, or solid oil-derived fuel-fired EGUs
during shutdown

Affected sources requesting an extension from Part 63 requirements have the ability to petition
the Administrator for a waiver of recordkeeping and/or reporting requirements:
40 CFR §63.10 Recordkeeping and reporting requirements.
(f) Waiver of recordkeeping or reporting requirements.
(1) Until a waiver of a recordkeeping or reporting requirement has been granted by
the Administrator under this paragraph, the owner or operator of an affected source
remains subject to the requirements of this section.
(2) Recordkeeping or reporting requirements may be waived upon written application
to the Administrator if, in the Administrator's judgment, the affected source is
achieving the relevant standard(s), or the source is operating under an extension of
compliance, or the owner or operator has requested an extension of compliance and
the Administrator is still considering that request.
(3) If an application for a waiver of recordkeeping or reporting is made, the
application shall accompany the request for an extension of compliance under
§ 63.6(i), any required compliance progress report or compliance status report
required under this part (such as under § 63.6(i) and § 63.9(h)) or in the source's title
V permit, or an excess emissions and continuous monitoring system performance
report required under paragraph (e) of this section, whichever is applicable. The
application shall include whatever information the owner or operator considers useful
to convince the Administrator that a waiver of recordkeeping or reporting is
warranted.
(4) The Administrator will approve or deny a request for a waiver of recordkeeping or
reporting requirements under this paragraph when he/she—
(i) Approves or denies an extension of compliance; or
(ii) Makes a determination of compliance following the submission of a required
compliance status report or excess emissions and continuous monitoring systems
performance report; or
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ATTACHMENT D
Revised Project Schedule

Activity ID

Activity Name

CFGDM F
FGD Upgrades - Level 1 Schedule (Rev.1)

OD Start

Finish

Total Float WBS
Apr

May

Jun

2014
Jul

Aug

Sep

Oct

n. #2 Contract Ontario Hydro Test Method Vendor

FGDS Mods - Dewatering System Tuning / De-Tuning

A1130

A1120

Con. #1 Existing FGDS BOP Condition Assessment

Con. #1 Hg CEMS Installation

Con. #1 Contract Ontario Hydro Test Method Vendor

Con. #1 Existing FGDS BOP Condition Assesssment

1048h 30-Sep-14 08* 31-Mar-15 17*

1064h 30-Jun-14 08*

31-Dec-14 17*

31-Dec-14 17*

1048h 31-Mar-14 08* 30-Sep-14 17*

520h 31-Mar-14 08* 30-Jun-14 17*

-264h CFGDM.1

520h CFGDM.1

512h CFGDM.1

528h CFGDM.1

1560h CFGDM.1

Nov

Dec

Jan

Con. Reagant Prep Performance Improvement/Upgrade
Con. #2 FGDS Mod - Hydroclone Rebuild

Con. #2 Hg CEMS Installation

Feb

Mar

Con. #2 Final Tuning

Con. #2 Maintenance Outage SCR Tie-in
Con. #2 Performance Testing / Re-test for Hg

Con. #1 Existing FGDS BOP Condition Assesssment
Con. #1 Contract Ontario Hydro Test Method Vendor
Con. #1 Hg CEMS Installation

Con. #1 Maintenance Outage SCR Tie-in

Con. #1 Final Tuning

Apr

May

2015

Jun

Jul

Aug

Con. #2 Operational Compliance

Data Date
Run Date

17-Mar-14
17-Mar-14 @ 13

Con. #1 Operational Compliance

Sep

Con. #1 Final Performance Test (as required)

Con. #1 Initial Performance Test

Con. #1 FGDS Mods - Dewatering System Tuning/De-Tuning

Con. #1 Existing FGDS BOP Condition Assessment

Con. #2 Final Performance Test (as required)

3rd -Party Technical Review of Design & Operation

528h CFGDM.2

CFGDM. Unit 2
CFGDM.2

528h CFGDM.2

A1140

Con. #1 FGDS Mods - Dewatering System Tuning/De-Tuning

1064h 30-Jun-14 08*

520h CFGDM.1

. #2 Existing FGDS BOP Condition Assessment

A1000

Con. Reagant Prep Performance Improvement/Upgrade

600h 17-Mar-14 08* 30-Jun-14 17*

528h CFGDM.2

608h CFGDM.2

A1010

Con. #2 FGDS Mod - Hydroclone Rebuild

520h 31-Mar-14 08* 30-Jun-14 17*

2688h 18-Mar-14 08* 01-Jul-15 17*

A1020

Con. #2 FGDS Mods - Dewatering System Tuning / De-Tuning

1048h 31-Mar-14 08* 30-Sep-14 17*
-240h CFGDM.2

3rd -Party Technical Review of Design & Operation

A1030

Con. #2 Contract Ontario Hydro Test Method Vendor

528h CFGDM.2

528h CFGDM.2

A1040

Con. #2 Hg CEMS Installation
536h 30-Sep-14 08* 31-Dec-14 17*

520h CFGDM.2

600h 17-Mar-14 08* 30-Jun-14 17*

A1050

Con. #2 Maintenance Outage SCR Tie-in
1048h 31-Mar-14 08* 30-Sep-14 17*

528h CFGDM.2

Con. #2 Existing FGDS BOP Condition Assessment

A1060

Con. #2 Performance Testing / Re-test for Hg

528h 31-Mar-15 08* 30-Jun-15 17*

1048h 30-Sep-14 08* 31-Mar-15 17*

512h CFGDM.2

A1070

Con. #2 Final Tuning

528h CFGDM.2

A1080

Con. #2 Final Performance Test (as required)

600h 17-Mar-14 08* 30-Jun-14 17*

A1090

1576h 31-Mar-14 08* 31-Dec-14 17*

A1100

88h CFGDM.2

Con. #2 Operational Compliance

1056h 31-Mar-15 08* 30-Sep-15 17*

A1110

512h CFGDM.1

A1150

Con. #1 Maintenance Outage SCR Tie-in

CFGDM. Unit 1
CFGDM.1
31-Dec-14 17*

A1160

Con. #1 Initial Performance Test

1064h 30-Jun-14 08*

A1170

1048h 30-Sep-14 08* 31-Mar-15 17*

528h CFGDM.1

520h CFGDM.1

A1180
Con. #1 Final Tuning

528h 31-Mar-15 08* 30-Jun-15 17*

88h CFGDM.1

Conemaugh Station
Units 1 & 2 FGD

1056h 31-Mar-15 08* 30-Sep-15 17*

520h 31-Dec-14 08* 31-Mar-15 17*

A1190
Con. #1 Final Performance Test (as required)

Actual ...

A1200

Remaini...

Con. #1 Operational Compliance

Remaining Level of Effort

A1210

Actual Level of Effort

Nov

Dec
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ATTACHMENT E
Copy of Cover Letters for FGD Upgrade RFD and SCR Plan
Approval Application

Exhibit 3: Declaration of Ranajit Sahu, Ph.D.
Originally filed in White Stallion Energy Center, LLC v. EPA,
D.C. Cir. Case No. 12-1100,
in support of the Joint Motion of the State, Local Government, and
Public Health Respondent-Intervenors for Remand Without Vacatur
(ECF No. 1574820, September 24, 2015, also available at
https://www.edf.org/climate/mercury-and-air-toxics-case-resources)
(curriculum vitae omitted)

IN THE UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT
)
)
)
)
)
)
)
)
)
)
)
)
)

White Stallion Energy Center,
LLC, et al.,
Petitioners,
v.
United States Enviromental
Protection Agency,
Respondent.

Case No. 12-1100,
and consolidated cases

DECLARATION OF RANAJIT SAHU
I, Ranajit Sahu, hereby state and declare as follows:
1. I am an engineer and an environmental consultant. I have over
twenty four years of experience in the fields of environmental,
mechanical, and chemical engineering including: program and project
management services; design and specification of pollution control
equipment; soils and groundwater remediation; combustion engineering
evaluations; energy studies; multimedia environmental regulatory
compliance (involving statutes and regulations such as the federal
1

Clean Air Act, Clean Water Act, TSCA, RCRA, CERCLA, SARA, OSHA,
NEPA as well as various related state statutes); transportation air
quality impact analysis; multimedia compliance audits; multimedia
permitting (including air quality NSR/PSD permitting, Title V
permitting, NPDES permitting for industrial and storm water
discharges, RCRA permitting, etc.); multimedia/multi-pathway human
health risk assessments for toxics; air dispersion modeling; and
regulatory strategy development and support including negotiation of
consent agreements and orders. I have consulted for various clients
with regards to Clean Air Act rulemakings by the EPA for over 10
years. A copy of my resume is provided at Attachment A to this
Declaration.
2. I was asked to estimate the amount of mercury, acid gas, and fine
particulate matter pollution that would occur should the EPA’s Mercury
and Air Toxics (MATS) Rule (hereafter “Rule”) be vacated as compared
to it being fully implemented by April 2016.1

The final MATS Rule was published in the Federal Register on
February 16, 2012. Although there have been additional revisions to
1

2

3. The Rule applies to several types of existing emissions sources. 2 I
have only considered the implications of vacatur of the Rule for existing
coal-fired power plant units that are not expected to be shut down in
2016, or are otherwise not to be converted to natural gas firing. I have
excluded cogeneration units, as well as units firing waste coals and
petroleum coke from my analysis. I have also excluded certain small
coal-fired units that are less than approximately 50 megawatts (MW).
As such, therefore, the emissions estimates that I discuss below are
conservative – i.e., it is very likely that more emissions would be
emitted if the Rule were vacated than what I estimate here.
4. The Rule addresses three classes of pollutants. First, it requires
coal-fired units to meet mercury standards, depending on the type of
coal used. For most units not firing low rank coal (i.e., lignite) they
have to meet a limit of 1.2 pounds of mercury per trillion British

the Rule as it applies to certain new units and also to address certain
technical issues, the limits relevant to my Declaration are contained in
the Final Rule as promulgated on February 16, 2012.
See Table 2 to Subpart UUUUU of Part 63. 77 Fed. Reg. 9490 and
subsequent pages.
2

3

thermal units (Btu) of heat input. 3 For units firing low rank coal, the
limit is 4.0 pounds per trillion Btu. Next, the Rule addresses acid gases
such as hydrochloric acid and hydrofluoric acid, as well as certain
additional acid gases that can be emitted when coal is burned for power
generation. The Rule allows units to meet either a limit of 0.002
lb/million Btu for hydrochloric acid (HCl) emissions (irrespective of type
of coal burned) or, alternatively, a surrogate limit of 0.2 lb/million Btu
for sulfur dioxide (SO2) emissions – for those units that have air
pollution control devices for SO2 called scrubbers. Emissions control
strategies for control of acid gases are expected to result in reductions of
SO2 emissions from coal-fired units; and, with lower SO2 emissions, less
fine particulate matter (PM2.5) is expected to be created in the
atmosphere (such PM2.5 created in the atmosphere from precursor
pollution is referred to as “secondary PM,” as opposed to the “direct PM”
emitted directly from a smokestack). Finally, the Rule requires units to
meet limits for certain non-mercury metals. They can either meet
While the Rule allows for sources to meet corresponding limits in
so-called output units, on a per megawatt hour (MWh) basis, I use the
versions of the limits in input or per heat input basis.
3

4

specified individual limits for each of the metals, or an aggregate limit
for all of these metals, or a surrogate limit of 0.03 lb/million Btu for
filterable particulate matter.
5. A snapshot of my analysis (for space and formatting reasons, I
have only included a sample of 18 of the 632 units analyzed) and the
overall results are shown in Attachment B. The Table in Attachment B
shows the source of the data in the second row below each column
heading. Based on the criteria noted earlier, I analyzed 632 coal units
expected to be operating in 2016. Page 1 of Attachment B show various
unit characteristics, as noted in the column headers. In addition to
location and identification data, these include the size of the unit (in
MW), the heat rate of the unit (in Btu/kWh), the type of firing and
bottom ash removal at each unit, the type of coal burned at each unit,
and the type of scrubber at the unit if it has one. I obtained this data
from EPA’s NEEDS database 4 and EPA’s Acid Rain Database.5 Column

4

http://www.epa.gov/airmarkets/programs/ipm/psmodel.html

5

www.epa.gov/ampd
5

E shows whether the unit received an extension to comply with the Rule
– I obtained this data from MJ Bradley and Associates, which obtained
it from the relevant State environmental agencies.
6. The estimation of annual emissions that would be reduced by the
Rule – or the annual emissions that would continue to be emitted if the
Rule is vacated, requires, among other inputs, an estimate of the
capacity factor of units in the future; the capacity factor indicates how
much a unit is being run versus being idled. For the purpose of this
analysis, I used a range of future capacity factors, applied to the fleet as
a whole (i.e., for each unit in my analysis). The Energy Information
Administration (EIA) publishes coal fleet capacity factor information. 6
For 2014 EIA states that the coal fleet capacity factor was 61%. In
reviewing data for prior years, the capacity factor was higher – in the
upper 60s to lower 70 percent range. I have used a range for 61% to
75% for my analysis. 7 The annual heat input (in million Btu per year)

6

http://www.eia.gov/todayinenergy/detail.cfm?id=21232

It is possible, with an improving economy, that the fleet capacity
factor for remaining units may increase as coal units are shut down.
7

6

using one of the assumed capacity factors (0.75) is shown in Column M
of Attachment B.
7. The analysis for mercury emissions is shown on page 2 of Att. B,
with overall results for all 632 units analyzed shown at the bottom of
page 2. Basically, the strategy for reducing mercury emissions relies on
the use of additives such as activated carbon or similar additives with
the coal itself – collectively noted as “ACI” (for activated carbon
injection) in Column S. While most units that need to use these
additives have already installed the requisite equipment, nonetheless
they can simply stop using these sorbents and additives if the Rule were
to be vacated – except for those units that have to meet mercury limits
imposed by states, irrespective of the Rule. States (and units located
within such states) with mercury limits that might apply to coal units
separate from the Rule, were noted in Column R. Thus, I have assumed
that units located in such states will continue to reduce mercury and
meet the Rule limits irrespective of a vacatur of the Rule. I have also

Hence, I consider the 61 to 75 percent capacity factor range to be a
reasonable one – possibly conservative.
7

assumed that units that can already meet the Rule limits without
having to do any additional controls are unaffected by a vacatur of the
Rule. To identify such units, I relied on actual testing data required by
EPA prior to promulgation of the Rule collected pursuant to an
Information Collection Request (hereafter “ICR data”). While ICR data
was not collected at each of the 632 units in the analysis, such data are
available for roughly 200+ units. Column W shows the ICR data when
available in black (with green highlights showing when the data
already meet the Rule limit). I have filled in the corresponding data for
units without ICR data (shown in red in Column W) using expert
judgement – considering a variety of factors such as the type of coal
burned, the type of scrubber present, the type of unit firing and similar
factors. Comparing the estimated emissions rates in Column W to the
Rule limits in Column V, it is clear which units will have to do more via
ACI to meet the Rule limits. Using this comparison and the annual
heat input (which includes the assumed capacity factor) in Column M, I
have estimated the annual reductions of mercury due to the Rule in
states that do not have separate (i.e., non-Rule) mercury limits. This is
8

shown in Column X. These reductions are all at risk – i.e., will not
happen if the Rule is vacated. The sum of these emissions ranges from
approximately 11.7 tons per year at an assumed capacity factor of 61%
to 14.4 tons per year at a capacity factor of 75%. To put this into
context, the expected benefit of the Rule for mercury reduction was 20
tons per year, as shown in Table 3-4 of the Regulatory Impact Analysis
(RIA) accompanying the Rule. 8 Thus, in comparison to the 20 tons per
year of mercury reductions expected as a result of the Rule, roughly
11.7-14.4 tons per year of reductions will resume or not occur if the Rule
is vacated. Stated differently, if the Rule were vacated, approximately
59% to 72% of the expected emissions-reduction benefit would be lost.
8. I next did a similar analysis for acid gases – but only considering
hydrochloric acid (HCl). Since other acid gases such as hydrofluoric
acid (HF) and others are also similarly affected, my estimates of the
mass of acid gases affected by possible vacatur of the Rule are
conservative. The analysis is shown on page 3 of Attachment B. First,
using ICR data (which was available for roughly 300 or so of the 632
8

http://www3.epa.gov/ttn/ecas/regdata/RIAs/matsriafinal.pdf
9

units at issue), I identified which units already met the Rule limit for
HCl directly – without any need for further reductions. These are
shown as a “Pass” in Column AD. These units would not need to do any
more reductions and are therefore unaffected by the possible vacatur of
the Rule. I also identified the SO2 rate for each of the units (based on
June 2015 EPA Acid Rain data) and noted which scrubbed units
already met the 0.2 lb/million Btu SO2 surrogate limit as allowed by the
Rule – shown in Column AI. These units too would be unaffected by the
possible vacatur of the Rule. In Column AJ, I summarize which units
can already meet the HCl Rule limit and the reason. This includes the
aforementioned ICR data, or the SO2 surrogate limit being already met.
In addition, for some units I note that the limit for HCl appears to be
met using a form of control using sorbent injection (DSI). DSI is a
popular strategy for meeting the HCl and acid gas limit. As with
mercury, although units have mostly already installed the needed
equipment (or are in the process of doing so, for those units that
received extensions), they can simply stop injecting the sorbent if the
Rule were vacated. In Column AK, I address the units not covered by
10

Column AJ – i.e., the likely strategy for how these units will comply
with the Rule if it is not vacated. It is my opinion that units that have
scrubbers will likely be able to meet the HCl limit directly since
scrubbers that are properly designed/maintained/operated are quite
effective at HCl removal. In addition, it is my opinion that units that
burn sub-bituminous coals, which have low chlorine contents (which is
the cause of HCl formation and emissions) will also be able to meet the
HCl limit without installing additional controls. Finally, I identify
several units that will need DSI or similar approaches for meeting the
limit. Combining the reasons/strategies discussed in Columns AJ and
AK, I identify units whose ability to meet the HCl limit is in jeopardy
without the Rule – i.e., the units that are relying or will rely on DSI –
which can be stopped. For these units, based on my review of ICR data
(collected at a variety of units of different types), I assign an emission
rate absent the Rule as shown in Column AM. While I attempted to
differentiate the emission rate by unit type etc., the data did not
support significantly different emission rates. Hence I used a single
emission rate in Column AM for this analysis. Using the estimated
11

heat input for each such unit, including the capacity factor assumed –
per previous discussion, I then estimated the emission of HCl that
would be reduced by the Rule – or continue to be emitted if the Rule
were vacated. This is shown in Column AN. The sum for all 632 units
– which is shown on the bottom of Att. B, page 3 – ranged from 24,294
tons per year assuming 61% capacity factor to 29,869 tons per year
assuming a 75% capacity factor. For context, EPA expected a benefit of
39,800 tons per year of HCl as a result of the Rule. 9 Thus, if the Rule
were vacated, approximately 61% to 75% of the expected emissionsreduction benefit would be lost.
9. Finally, I addressed fine particulate matter, which is shown on
page 4 of Att. B. As noted earlier, the Rule would result in expected
SO2 reductions since DSI applied to reduce HCl, for example, would also
reduce SO2 to some extent. EPA’s modeling to support the Rule showed
that reductions in SO2 would result in reductions of secondary sulfate
fine particulate (PM2.5) in the atmosphere. EPA notes that “…sulfate

9

See RIA, Table 3-4.
12

reductions contributed 95% of the health co-benefits of all PM2.5
components, with an additional 5% from direct PM2.5 reductions.” 10 The
RIA showed that EPA expected a PM2.5 benefit of 52,000 tons per year.
Assuming that the 5% of this benefit due to direct emissions is not
affected by the vacatur (i.e., that this would still occur even with
vacatur – a conservative assumption), of the remaining 95% (i.e., 49,400
tons/year), it is likely that the same proportion of emissions reductions
would not occur with vacatur of the Rule as discussed earlier for acid
gases. Since SO2 reductions are incidental to acid gas reductions, and
secondary sulfate production is due to SO2 emissions, as a first
approximation, therefore, we can assume that in comparison to the
49,400 tons/year of secondary sulfate PM reductions expected due to the
Rule, a range of 30,154 tons/year to 37,074 tons/year of reductions
would not occur if the Rule were vacated. I approximate this range of
lost reductions as 30,000 – 37,000 tons/year of fine particulate matter.

10

RIA, p. 5-14.
13

Stated differently, if the Rule were vacated, approximately 61% to 75%
of the expected emissions-reduction benefit would be lost.

I declare under penalty of perjury that the foregoing is true and correct.

Executed this 23rd day of September, 2015.

____________________________
Ranajit Sahu
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

ORIS
Plant
Code

C

4

[NEEDS]

Unit ID

D

[MGB&A]

MATS Ext.

E

726

362

[NEEDS]

Capacity
(MW)

F

9940

10070

[NEEDS]

Heat Rate
(Btu/kWh)

G

1971

1969

[NEEDS]

On Line
Year

H

tangential

tangential

[NEEDS]

Firing

I

BIT

BIT

BIT

BIT

[NEEDS]

Modeled Fuels

J

[NEEDS]

Wet/Dry Scrubber
Scrubber
Year

7878218

7640056

ATTACHMENT B

B

[NEEDS]

5

wall

wall

[CALC]

Yes
170

161
11080

10640

1958

1956

tangential

tangential

BIT

BIT
Wet

2010

2008

54047054

45355732

47412011

23949884

Yes

Wet

Wet

2010

M

State
Name

3

1952

1951

L

A

[NEEDS]

3
11530

11290

8

BIT

BIT

K

Plant Name

AL

104

103

0.75

[NEEDS]

AL
7

6

[NEEDS]

Barry

8

8

9

tangential

tangential

Wet

Barry
AL

AL
8

1974

1972

Yes

Gorgas

Gorgas

8
9770

9820

12375252

AL

842

703

11254673

AL
Yes

Yes

2008

Gorgas

5

10

2008

Gorgas
8

33672761

34227217

26

1978

1981

AL

Wet

Wet

AL

BIT/SUBBIT

BIT/SUBBIT

E C Gaston

tangential

tangential

5939280

47877141

1965

1986

1961

2008

11022

Wet

11014

Wet

465

LIG/SUBBIT

473

BIT

Yes

wall

8

wall

7

1986

50

1969

50

11422

15902685

15902685

AL

11300

1980

1979

AL

80

638

Wet

Wet

Widows Creek
Yes

BIT

BIT

1

turbo

turbo

1

1980

1979

56

10300

10300

51

235

235

AL
Yes

Yes

LA

3

2

Charles R Lowman
56

56

Dolet Hills

AL

AL

SUBBIT

SUBBIT

Charles R Lowman

tangential

tangential

5684686

7261821
1981

1982

2014
11237

11053

Wet
77

17871786

15749078

100

1984

2011

Yes

Wet

Dry

Yes

SUBBIT

SUBBIT

1

tangential

wall

1

1984

2011

60

11013

10896

59

247

220

NE
1

2

NE

87

60

Whelan Energy Center
NM

NE

Platte

Escalante

Whelan Energy Center

Charles R Lowman

Widows Creek
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1
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S

T

U

V

W

X

[CALC]

R

123.95

Q

[ICR/SAHU]

39.54

P

[MATS]

6.38E-06

40.77

O

1.20E-06

3.20E-06
6.38E-06

116.07

N

1.20E-06

6.38E-06

127.62

Hg w/o MATS

1.20E-06

1.15E-05

ICR Hg Data (lb/MMBtu)

1.20E-06

1.15E-05

Hg MATS Limit
(lb/MMBtu)

1.20E-06

108.16

467.75

Hg Controls

[NEEDS] [NEEDS] [NEEDS]

1.20E-06

1.15E-05

ACI Year

4

2016

3.20E-06

ACI

5

2016

1.20E-06

States with Hg
Limits

3
6
ACI

1.20E-06

Unit ID

3
7
ACI
2016

ORIS
Plant
Code

AL
8
8

2016

State
Name

[NEEDS]

AL
8
9
ACI

Plant Name

Barry
AL
8

ACI

[AMPD]

Barry
AL
8
5

10

[EPA]

Gorgas
AL
8

[EPA]

Gorgas
AL
26

47.49

48.27

[VARIOUS]

Gorgas
AL

2.61E-06

2.61E-06

1.20E-06

1.20E-06

1.18E-06

5.64E-06

0.00

212.68

94.88

Gorgas
AL

1.20E-06

1.20E-06

2016

Gorgas

8

7

ACI

E C Gaston
50

2015

50
ACI

AL
1

1

AL

56

51

Widows Creek
AL

LA

Halogenated

Widows Creek

Charles R Lowman

Dolet Hills

2014

1.20E-06

0.00

27.17

43.01

15.39

31.82
ACI

31.82

56
1

3.20E-06

56
1

1.20E-06

AL
59

1.20E-06

1.20E-06

Y

tpy

23485.9 lb/yr
11.7
tpy

20

Low
High

CF=61%

Expected Benefit
[RIA Table 3-4]

59%
72%

28876.1 lb/yr
14.4
tpy

% of Benefit Lost
Due To Vacatur

CF=75%

2.92E-06
8.06E-07

2

Charles R Lowman
AL
60

2011

3.20E-06

NE

ACI

1.20E-06

Charles R Lowman
NE
1

2

3

Platte

87

60

3.32E-06
8.77E-06

Whelan Energy Center
NM

NE

1.20E-06

Escalante

Whelan Energy Center

2
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Z

AA

AB

AC
ICR HCl
lb/MMBtu

AD
DSI Unit

AE
June 2015
SO2 (tons)

AF
June 2015
Heat Input
(MMBtu)

AG
SO2 Rate
(lb/MMBtu)

AH
Meets SO2
Surrogate
Rate

AI
Meets Acid Gas
MATS Already

AJ

Reason Why
Unit Will Meet
MATS

AK

HCl In
Jeopardy
w/o MATS

AL

HCl Rate w/o MATS,
lb/MMBtu

AM

HCl Emission
w/o MATS,
tons/yr

AN

98.2

Unit ID

101.2

ORIS
Plant
Code

2.77E-02

State
Name

2.77E-02

Plant Name

Yes

307.8

Yes

[CALC]

Likely DSI

2.77E-02

Likely DSI

[ICR/SAHU]

SO2 Surrogate

Yes

SO2 Surrogate

[SAHU]

Yes

SO2 Surrogate

Scrubbed Unit

Scrubbed Unit

Scrubbed Unit

Scrubbed Unit

Scrubbed Unit

Likely DSI

Yes

[SAHU]

0.04433

Yes

[SAHU]

0.04465

[SAHU]

4

[NEEDS] [NEEDS] [NEEDS] [ICR/SAHU]

873715.4
0.04186

[CALC]

5

824120.3

0.90174

3
6
19.365
5300562.3

[AMPD]

3
7
18.398

1358913.75

AL
8
8
110.947

[AMPD]

AL
8
9

612.691

Barry

[NEEDS]

AL
8
10

[NEEDS]

Barry
AL
8

SO2 Surrogate

SO2 Surrogate

Gorgas
AL
8

Yes

Yes

Gorgas
AL

0.35334

0.07845

0.01666

Gorgas
AL
2925764.6

5696415.15

SO2 Surrogate

4140176.3

Gorgas

516.899

223.429

0.22465

SO2 Surrogate

34.498

Gorgas
7

5

0.25845
Yes

SO2 Surrogate

615.2

50
8

1464349.2

0.17848

Yes

2.77E-02

26

1

1117398.7

0.59201
Yes

Yes

AL
50

164.485

604915.8

0.07682

24294

AL

51
1
144.397

224241.206

0.12695

CF=61%

29869

Widows Creek
AL

2
53.984

1274026.3

CF=75%

39800

Due To Vacatur

% of Benefit Lost

75%

61%

[RIA Table 3-4]

Expected Benefit

E C Gaston

LA
56
3
66.377

1239795.467

DSI

Widows Creek

56
1
48.937

0.97712

Charles R LowmaAL
56
1

78.699

4407799.752

Charles R LowmaAL
59
2

2153.483

Charles R LowmaAL

Dolet Hills

NE
60
1

Yes

Platte
60

ICR Pass

Whelan Energy CNE
87

Pass

NM

Escalante

Whelan Energy CNE

3

1
2
3
4
5
6
7
8
9
10
11
12
13
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24
25
26
27
28
29
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AO

PM2.5 Analysis
Expected Benefit from Rule
[RIA Table 3-4]
Fraction of PM2.5
Due to Secondary
Expected SO2 Benefit
[RIA Table 3-4]
% of PM2.5 (Sec) Benefit Lost
Assumed Same as Acid Gases/SO2
Quantity of PM2.5 Not Reduced
Quantity of PM2.5 Not Reduced

4

AP

AQ

Million tpy

52000 tpy
0.95

1.4

30154 Low
37074 High
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UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT
_________________________________________
WHITE STALLION ENERGY
LLC, et al.,
v.

Petitioners.

U.S. ENVIRONMENTAL
PROTECTION AGENCY,

)
)
)
)
)
)
)
)
)
)

No. 12-1100
(and consolidated cases)

Respondent.
)
_________________________________________)
Suffolk County
Commonwealth of Massachusetts

)
)
)

DECLARATION OF JONATHAN I. LEVY, SC.D.
BOSTON UNIVERSITY SCHOOL OF PUBLIC HEALTH
I, Jonathan I. Levy, state and declare as follows:
I.

Purpose of this Declaration

1.

I provide this declaration in support of the Joint Motion of the

American Academy of Pediatrics, American Lung Association, American Nurses
Association, American Public Health Association, Chesapeake Bay Foundation,
Citizens for Pennsylvania’s Future, Clean Air Council, Conservation Law
Foundation, Environment America, Environmental Defense Fund, Izaak Walton
1

League of America, National Association for the Advancement of Colored People,
Natural Resources Council of Maine, Natural Resources Defense Council, Ohio
Environmental Council, Physicians for Social Responsibility, Sierra Club, and
Waterkeeper Alliance; and the states of California, Connecticut, Delaware, Illinois,
Iowa, New York, North Carolina, Oregon, Maine, Maryland, Minnesota, New
Hampshire, New Mexico, Rhode Island and Vermont; the Commonwealth of
Massachusetts; the Cities of Baltimore, Chicago, New York, the District of
Columbia, and Erie County, New York. The Motion requests that the Court retain
in place the effectiveness of the emissions limits contained in the Mercury and Air
Toxics Standards (“Air Toxics Rule”), published at 77 Fed. Reg. 9304 (February
12, 2012), during the period when a portion of the rule is remanded to the Agency,
because doing so will preserve the significant public health benefits associated
with EPA’s regulations.
2.

I provide this declaration based on my professional experience, as

outlined in Section II, which included my review of EPA’s methodology for
assessing and quantifying health benefits from air pollution controls as a member
of U.S. EPA’s Advisory Council on Clean Air Compliance Analysis. Furthermore,
in preparing this declaration I reviewed the Air Toxics Rule’s required emissions
limitations, specifically those sections of the Rule discussing the alternative
particulate matter limits imposed by the Rule, and the Agency’s use of particulate
2

matter as a surrogate for the non-mercury metallic hazardous air pollutants, which I
understand include arsenic, beryllium, cadmium, chromium, cobalt, manganese,
nickel and lead among other metals. I also reviewed sections of EPA’s Regulatory
Impact Analysis (RIA) accompanying the final Rule’s publication and discussing
the Agency’s methods for assessing the health benefits associated with controlling
the power plant pollution regulated by the Air Toxics Rule.
II.

Experience and Qualifications

3.

I am currently a Professor and Associate Chair in the Department of

Environmental Health at the Boston University School of Public Health, where I
have been a Professor of Environmental Health since 2010. I am also an Adjunct
Professor at the Harvard T.H. Chan School of Public Health in the Department of
Environmental Health, having served as an Assistant Professor from 2001-2006
and an Associate Professor from 2006-2010. I hold a Doctor of Science (Sc.D.)
degree from the Harvard T.H. Chan School of Public Health, where my
dissertation was on “Environmental Health Effects of Energy Use: A Damage
Function Approach,” and a Bachelor of Arts (B.A.) from Harvard College in
Applied Mathematics, Decision and Control.
4.

I have researched and published extensively on the relationship

between exposure to air pollutants and human health effects, including developing
models of exposures from power plants and other sources using atmospheric
3

dispersion models, quantifying the public health impacts associated with these
exposures, and assessing the public health benefits of limiting emissions of
particulate matter and other power plant air pollution. Among my publications
relevant to this declaration are studies in which I quantified the health damages
associated with particulate matter (PM2.5), sulfur dioxide (SO2), and nitrogen oxide
(NOx) emissions from power plants in different parts of the country. 1,2,3,4,5,6 I have
also published multiple articles evaluating the association between criteria air

Levy JI, Spengler JD. Modeling the benefits of power plant emission controls in
Massachusetts. J Air Waste Manage Assoc 52: 5-18 (2002).
1

Levy JI, Spengler JD, Hlinka D, Sullivan D, Moon D. Using CALPUFF to
evaluate the impacts of power plant emissions in Illinois: Model sensitivity and
implications. Atmos Environ 36: 1063-1075 (2002).
2

Levy JI, Greco SL, Spengler JD. The importance of population susceptibility for
air pollution risk assessment: A case study of power plants near Washington, DC.
Environ Health Perspect 110: 1253-1260 (2002).
3

Levy JI, Wilson AM, Zwack LM. Quantifying the efficiency and equity
implications of power plant air pollution control strategies in the United States.
Environ Health Perspect 115: 740-750 (2007).
4

Levy JI, Baxter LK, Schwartz J. Uncertainty and variability in environmental
externalities from coal-fired power plants in the United States. Risk Anal 29: 10001014 (2009).
5

Buonocore JJ, Dong X, Spengler JD, Fu JS, Levy JI. Using the Community
Multiscale Air Quality (CMAQ) model to estimate public health impacts of PM2.5
from individual power plants. Environ Int 68: 200-208 (2014).
6

4

pollutants and health outcomes, 7,8 including a study on the differential toxicity of
major fine particulate matter constituents. 9 I also investigate and have published
articles on the cumulative impact of various hazardous air pollutants on health
endpoints. 10,11
5.

Among my professional service appointments, I was a member of

U.S. EPA’s Advisory Council on Clean Air Compliance Analysis from 2009-2014,
a member of the National Research Council/Institute of Medicine Committee to
Develop a Framework and Guidance for Health Impact Assessment from 20092011, and a member of the National Research Council Committee on Improving
Risk Analysis Methods Used by U.S. EPA from 2006-2008. As part of my
Levy JI, Chemerynski SM, Sarnat JA. Ozone exposure and mortality: An empiric
Bayes metaregression analysis. Epidemiology 16: 458-468 (2005).
7

Levy JI, Hammitt JK, Spengler JD. Estimating the mortality impacts of particulate
matter: What can be learned from between-study variability? Environ Health
Perspect 108: 109-117 (2000).
8

Levy JI, Diez D, Dou Y, Barr CD, Dominici F. A meta-analysis and multi-site
time-series analysis of the differential toxicity of major fine particulate matter
constituents. Am J Epidemiol 175: 1091-1099 (2012).
9

Peters JL, Fabian MP, Levy JI. Combined impact of lead, cadmium,
polychlorinated biphenyls and non-chemical risk factors on blood pressure in
NHANES. Environ Res 132: 93-99 (2014).
10

Loh MM, Levy JI, Spengler JD, Houseman EA, Bennett DH. Ranking cancer
risks of organic hazardous air pollutants in the United States. Environ Health
Perspect 115: 1160-1168 (2007).
11

5

membership on the Advisory Council on Clean Air Compliance Analysis, I was
part of the Health Effects Subcommittee (HES), which reviewed EPA’s approach
for modeling the health effects associated with reductions in PM2.5 concentrations.
In general, I have served as a peer reviewer and scientific advisor of various health
benefits modeling studies by U.S. EPA and other organizations since 2000.
6.

A current copy of my curriculum vitae is attached to my declaration as

Appendix A.
III.

Primary and Secondary Particulate Matter Formation

7.

When evaluating the health benefits of emissions control strategies for

power plants, it is important to incorporate both primary and secondary particulate
matter. Primary particulate matter consists of particles directly emitted from a
source, often subdivided into filterable and condensable particles. Filterable
particles are emitted in particle form and can typically be captured on a filter,
whereas condensable particles are emitted in the gas phase but quickly convert to
particle form when cooled. Primary particulate matter therefore consists of a
number of chemicals, including but not limited to metals, organics, and acids. In
contrast, secondary particulate matter is formed through chemical reactions in the
atmosphere. For example, gaseous SO2 and NOx emissions are converted to
particulate matter through reactions with ambient ammonium, in a process
influenced by temperature, atmospheric ozone, and other factors. Ambient fine
6

particulate matter concentrations are therefore a blend of primarily-emitted and
secondarily-formed constituents.
8.

Based on my experience and research, I understand that primary

particulate matter emitted by power plants includes multiple toxic metals, such as
arsenic, beryllium, cadmium, chromium, cobalt, manganese, nickel and lead.
Secondary particulate matter consists primarily of sulfate, nitrate, ammonium, and
secondary organic aerosols.
9.

I am aware of current scientific research and analysis directed at

assessing the health effects associated with individual constituents of particulate
matter air pollution, including my own 2012 publication on the topic cited above in
note 9. While individual studies have analyzed the health effects associated with
various particle constituents, my understanding of the state of that scientific work
is that it has not currently progressed to the point at which it is possible to
synthesize the literature and develop concentration-response functions for the
specific non-mercury toxic metal constituents of particulates, as opposed to the
health effects of the mixture of constituents found in ambient fine particulate
matter.
IV.

U.S. EPA’s Air Toxics Rule

10.

I am aware that U.S. EPA’s Air Toxics Rule sets emissions limits for

the non-mercury toxic metals emitted by power plants. The Rule sets either non7

mercury metal toxic-specific emissions limits or filterable particulate matter
emissions limits as a surrogate for total toxic non-mercury metal emissions, for
each power plant unit. EPA set the emissions limits based on the performance of
the best performing similar source (for new sources), or the top twelve percent of
sources (for existing sources) at the time the standards were set, and providing for
the variability of the input fuel constituents.
11.

I understand that U.S. EPA chose to set standards for particulate

matter as an alternative to non-mercury toxic metal specific standards because the
non-mercury toxic metal constituents are invariably present in the particulate
matter emissions from power plants, and because the Agency found that these
pollutants can be controlled using particulate matter controls. 76 Fed. Reg. 24976,
25038 (May 3, 2011).
12.

I understand that U.S. EPA estimates that the Air Toxics Rule will

decrease emissions from coal-fired power plants (greater than 25 MW) of fine
particulate matter by 52,000 tons per year, and will decrease emissions of SO2 by
1.4 million tons per year. 77 Fed. Reg. 9304, 9424 (Feb. 12, 2012).
V.

EPA’s Assessment of the Health Benefits of the Particulate Matter
Limits Set by the Mercury and Air Toxics Standards

13.

In its RIA, U.S. EPA estimates the annual health benefits of the

particulate matter concentration reductions associated with the Air Toxics Rule
8

following the well-understood health damage function approach. As described by
U.S. EPA and throughout the peer-reviewed literature, 12,13 health benefits are
calculated as a function of the baseline incidence rate for the health outcome in
question, the number of exposed individuals, the change in air pollution levels to
which the population is exposed, and a concentration-response function linking
changes in air pollution with health outcomes. The underlying equations are widely
accepted, and the fidelity of the calculations therefore depends on the fidelity of
the input variables. As the number of exposed individuals is readily determined
from Census data and baseline incidence rates are characterized from multiple
well-regarded surveillance databases, the focus of any evaluation of health damage
function modeling is generally on the air pollution modeling and concentrationresponse functions applied.
14.

U.S. EPA evaluated the health benefits of the Air Toxics Rule by

applying adjusted versions of the health damage functions (benefit-per-ton values)

Chestnut LG, Mills DM, Cohan DS. Cost-benefit analysis in the selection of
efficient multipollutant strategies. J Air Waste Manag Assoc 56: 530-536 (2006).
12

Fann N, Lamson AD, Anenberg SC, Wesson K, Risley D, Hubbell BJ.
Estimating the national public health burden associated with exposure to ambient
PM2.5 and ozone. Risk Anal 32: 81-95 (2012).
13

9

derived in Fann et al. 2009. 14 I have read this scientific publication and am
familiar with the approach utilized within the study. For air pollution modeling,
Fann et al. used a response surface model derived from the Community Multiscale
Air Quality (CMAQ) model. CMAQ is a state-of-the-science model with the
capacity to model both primary particulate matter and secondary particulate matter,
and is the most appropriate atmospheric chemistry-transport model for this
application. To estimate health damages, Fann et al. relied on a synthesis of the
epidemiological literature linking PM2.5 concentrations with both mortality and
morbidity effects. The epidemiological studies utilized are consistent with the
studies that U.S. EPA used when I was a member of the Advisory Council on
Clean Air Compliance Analysis, and Fann et al. applied these studies
appropriately. Based on my experience, this methodology for assessing the health
benefits of the Air Toxics Rule is a well-established approach that is consistent
with best practice in the scientific literature.
15.

U.S. EPA evaluated the health benefits of the Air Toxics Rule with

inclusion of both primarily emitted particulate matter and precursors for
secondarily formed particulate matter (principally SO2). Again, EPA’s Rule
regulates particulate matter as a surrogate for the non-mercury metal toxics emitted
Fann N, Fulcher CM, Hubbell BJ, The influence of location, source, and
emission type in estimates of the human health benefits of reducing a ton of air
pollution, Air Qual Atmos Health 2: 169-176 (2009).
14

10

with and on the particulate matter. Inclusion of both forms of particulate matter is
appropriate and represents standard practice for health benefits analysis.
16.

U.S. EPA’s estimates were that the Air Toxics Rule will annually

result in between 4200-11,000 reduced incidences of premature mortality; 2800
fewer cases of chronic bronchitis; 4700 fewer non-fatal heart attacks; 830 fewer
hospital admissions for respiratory symptoms; 1800 fewer hospital admissions for
cardiovascular symptoms; 3100 fewer emergency room visits by children under
age 18 for asthma symptoms; 6300 fewer cases of acute bronchitis in children
between the ages of 8 and 12; 80,000 fewer cases of lower respiratory symptoms in
children between the ages of 7 and 14; 60,000 fewer cases of upper respiratory
symptoms in asthmatic children between the ages of 9 and 18; 130,000 fewer cases
of exacerbated asthma in children between the ages of 6 and 18; 540,000 fewer lost
work days; and 3,200,000 fewer minor restricted activity days in adults. U.S. EPA
also reported that 95% of these health benefits would be associated with secondary
sulfate formation, related to SO2 emissions. These estimates by U.S. EPA are
consistent with values in previous RIAs and within the peer-reviewed literature.

11

VI.

The Potential Effects of Staying or Otherwise Failing to Implement the
Air Toxics Rule.
17.

I understand that the Air Toxics Rule was to be implemented at

existing power plants in April 2015, but that some power plants have been granted
one year extensions to put on controls or shut down, to April 2016.
18.

I understand that certain parties may seek to stay the effectiveness of

the emissions limits under the Air Toxics Rule, including the particulate matter and
SO2 emissions limits included under the Rule, or to strip those protections
completely, during the period of time when EPA fixes a problem with the initial
decision whether to regulate air toxics emissions from the power sector.
19.

I understand that if the Rule is stayed, power plants that have received

extensions might not be required to comply by April 2016. Additionally those
plants that have put on controls to comply with the Rule’s emissions limits by the
initial April 2015 deadline might not be required to comply with the Rule’s
emissions limits during the period if the Rule were stayed or otherwise blocked.
20.

Based on my understanding of power plant health impact assessment

science and modelling, it is clear to me that if emissions remain uncontrolled, so
that tonnage reductions are not achieved during any period in which the Air Toxics
Rule is not in effect, there will be direct health impacts experienced by the
population exposed to particulates that would otherwise not be emitted to the
ambient air, or formed as secondary particulates after the emission of SO2. Most of
12

the health outcomes quantified in U.S. EPA’s RIA of the Air Toxics Rule are
based on short-term exposure changes, so that health effects would be exhibited
within a matter of days after air pollution levels increased (or failed to decrease).
For the premature mortality estimates provided by U.S. EPA, which are based on
long-term exposures, the scientific literature shows that health effects are exhibited
within 1-2 years of a change in concentrations. 15 Those adverse health effects will
persist for as long as particulate matter and SO2 pollution controls are not in place
and operating at the power plants, and will be reduced when the emissions of
particles and SO2 are curtailed.

I declare under the penalty of perjury under the laws of the United States, that to
the best of my knowledge, the foregoing is true and correct.

Executed on September 21, 2015, at Boston, Massachusetts.

_________________________
Jonathan I. Levy

Schwartz J, Coull B, Laden F, Ryan L. The effect of dose and timing of dose on
the association between airborne particles and survival. Environ Health Perspect
116:64–69 (2008).

15
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WHITE STALLION ENERGY
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Petitioners.
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U.S. ENVIRONMENTAL
)
PROTECTION AGENCY,
)
)
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)
)

DECLARATION OF DOUGLAS W. DOCKERY, M.S. Sc.D.
HARVARD UNIVERSITY SCHOOL OF PUBLIC HEALTH
I, Douglas W. Dockery, state and declare as follows:
I.

Purpose of this Declaration

1.

I provide this declaration in support of the Joint Motion of the

American Academy of Pediatrics, American Lung Association, American Nurses
Association, American Public Health Association, Chesapeake Bay Foundation,
Citizens for Pennsylvania’s Future, Clean Air Council, Conservation Law

1

Foundation, Environment America, Environmental Defense Fund, Izaak Walton
League of America, National Association for the Advancement of Colored People,
Natural Resources Council of Maine, Natural Resources Defense Council, Ohio
Environmental Council, Physicians for Social Responsibility, Sierra Club, and
Waterkeeper Alliance; and the states of California, Connecticut, Delaware, Illinois,
Iowa, New York, North Carolina, Oregon, Maine, Maryland, Minnesota, New
Hampshire, New Mexico, Rhode Island and Vermont, the Commonwealth of
Massachusetts; the Cities of Baltimore, Chicago, New York, the District of
Columbia, and Erie County, New York. The Motion requests that the Court retain
in place the effectiveness of the emissions limits contained in the Mercury and Air
Toxics Standards (“Air Toxics Rule”), published at 77 Fed. Reg. 9304 (February
12, 2012), during the period when a portion of the rule is remanded to the Agency,
because doing so will preserve the significant public health benefits associated
with EPA’s regulations.
2.

I provide this declaration based on my professional experience, as

outlined herein and in my curriculum vitae, attached as Appendix A to this
declaration. In preparing this declaration I reviewed the Air Toxics Rule’s
required emissions limitations, specifically those sections of the Rule discussing
the alternative particulate matter limits imposed by the Rule, and the Agency’s use
of particulate matter as a surrogate for the non-mercury metallic hazardous air
2

pollutants. I also reviewed sections of EPA’s Regulatory Impacts Analysis
accompanying the final Rule’s publication and discussing the Agency’s methods
for assessing the health benefits associated with controlling the power plant
pollution regulated by the Air Toxics Rule.
II.

Experience and Qualifications

3.

I am currently the John L. Loeb and Frances Lehman Loeb Professor

of Environmental Epidemiology, and the Chair of the Department of
Environmental Health at Harvard University’s T.H. Chan School of Public Health.
I also serve as the Director of the Harvard-National Institute of Environmental
Health Studies Center for Environmental Health, and as an Associate Professor of
Medicine in Epidemiology at the Harvard Medical School’s Channing Laboratory.
I have held appointments at the Harvard School of Public Health since 1987. I
hold a Master of Science (M.S.) and a Doctorate in Science (Sc.D.) in
environmental health from the Harvard School of Public Health, an M.S. in
meteorology from the Massachusetts Institute of Technology, and a Bachelor of
Science (B.S.) in physics from the University of Maryland.
4.

I have for 40 years studied and published extensively on the human

health effects of exposure to fine particulate air pollution. I was the Principal
Investigator of “Respiratory Health Effects of Respirable Particles and Sulfur

3

Oxides,” commonly known as the Harvard Six Cities Study, 1 which examined the
health effects of air pollution exposures in populations who have been followed for
over 35 years. The results of both that study and the subsequent work affirming
those results are relied on by U.S. EPA in modelling the health benefits of the
particulate matter reductions resulting from the Air Toxics Rule.
5.

My work also examines the respiratory effects associated with

particulate and acid aerosol air pollution,2 the growth of lung function in children,3
and decline in adults, the environmental risk factors affecting these trajectories,
and the relationship between particulate air pollution and adverse cardiovascular

1

Dockery DW, Pope CA, Xu X, Spengler JD, Ware JH, Fay ME, Ferris BG,
Speizer FE, An association between air pollution and mortality in six United States
cities, 329 New Eng. J. Med. 1753 (1993); Laden F, Schwartz J, Speizer FE,
Dockery DW, Reduction in Fine Particulate and Mortality: Extended follow-up of
the Harvard Six Cities Study, 173 Am. J. Respiratory & Critical Care Med. 667
(2006); Lepeule J, Laden F, Dockery D, Schwartz J. Chronic Exposure to Fine
Particles and Mortality: An Extended Follow-up of the Harvard Six Cities Study
from 1974 to 2009, 120(7) Envtl. Health Persp. 965 (2012).
2

Dockery DW, Speizer FE, et al., Effects of inhalable particles on respiratory
health of children, 139 Am. Rev. Respiratory Disease 587 (1989); Dockery DW,
Cunningham J, Damokosh AI, Neas LM, Spengler JD, Koutrakis P, Ware JH,
Raizenne M, and Speizer FE, Health Effects of Acid Aerosols on North American
Children-Respiratory Symptoms. 104 Envtl. Health Persp. 500 (1996).
3

Wang X, Dockery DW, Wypij D, Gold DR, Speizer FE, Ware JH, Ferris BJ, Jr.,
Pulmonary function growth velocity in children 6 to 18 years, 148 Am. Rev.
Respiratory Disease 1460 (1993).
4

effects.4 My research team in 1993 demonstrated that life expectancy is strongly
associated with community particulate air pollution levels.5 I also research the
effectiveness of environmental controls in improving health, including studies of
improved life expectancy in the Harvard Six Cities Study subjects following lower
fine particle concentrations,6 the health effects of coal bans on mortality in

4

Dockery DW, Epidemiologic evidence of cardiovascular effects of particulate air
pollution, 109 Envtl. Health Persp. (Supp 4), 483 (2001); Rich DQ, Schwartz J,
Mittleman MA, Link M, Luttmann-Gibson H, Catalano PJ, Speizer FE, Dockery
DW, Association of short-term ambient air pollution concentrations and ventricular
arrhythmias, 161 Am J. Epidemiology 1123 (2005); Rich DQ, Mittleman MA,
Link MS, Schwartz J, Luttman-Gibson H, Catalano PJ, Speizer FE, Gold DR,
Dockery DW, Increased risk of paroxsysmal atrial fibrillation episodes associated
with acute increases in ambient air pollution, 114 Envtl. Health Persp. 120 (2006).
5

Dockery DW, Pope CA III, Xu X, Spengler JD, Ware JH, Fay ME, Ferris BG Jr,
Speizer FE, An association between air pollution and mortality in six US cities.
329 New Eng. J. Med. 1753-1759 (1993).

6

Laden L, Schwartz J, Speizer F, Dockery DW, Reduction in fine particulate air
pollution and mortality: Extended follow-up of the Harvard Six Cities study.
173(6) Am. J. Respiratory & Critical Care Med. 667 (2006); Lepeule J, Laden F,
Dockery D, Schwartz J, Chronic Exposure to Fine Particles and Mortality: An
Extended Follow-up of the Harvard Six Cities Study from 1974 to 2009, 120(7)
Envtl. Health Persp. 965 (2012).
5

Ireland, 7 and on the effects of reduced fine particle concentrations on life
expectancy in the United States. 8
6.

Among my professional service appointments, I have provided expert

advice to the U.S. Environmental Protection Agency as a Review Panel member of
the Clean Air Science Advisory Committee. Of particular relevance to this
declaration, I reviewed U.S. EPA’s assessment of the concentration-response
function for fine particulate (PM 2.5)-related mortality and the mortality impact of
changes in fine particulate matter concentrations in the U.S. in 2006 and 2008. I
also provided comments to the Agency in 2005 on the Staff Paper related to
updating the National Ambient Air Quality Standards for Particulate Matter.
III.

The Health Effects of Exposure to Particulate Matter

7.

Particulate matter is produced both by direct emissions of fuel

combustion (these are the primary particles) and by chemical reactions in the

7

Clancy L, Goodman P, Sinclair H, Dockery DW, Effect of air-pollution control
on death rates in Dublin, Ireland: an intervention study, 360 The Lancet 1210
(2002).
8

Pope A, Ezzati M, Dockery DW, Fine-Particulate Air Pollution and Life
Expectancy in the United States, 360(4) New England Journal of Medicine 376
(2009); Correia AW, Pope CA 3rd, Dockery DW, Wang Y, Ezzati M, Dominici F,
Effect of air pollution control on life expectancy in the United States: an analysis
of 545 U.S. Counties for the period from 2000 to 2007, 24(1) Epidemiology 23
(2013).
6

atmosphere after sulfur dioxide is emitted (the secondary particles). Both primary
and secondary particles cause adverse health effects in humans.
8.

There is a robust scientific literature analyzing and describing the

public health effects of breathing various concentrations of particulate matter in the
ambient air, including effects on mortality, as well as adverse respiratory and
cardiovascular effects. This work has been ongoing since the late 1970s, and at
this point over a dozen prospective cohort epidemiological studies show significant
associations between various measures of long-term exposure to particulate matter
and elevated rates of annual mortality. 9 These prospective cohort designs control
at the individual subject level for variables other than particulate matter exposure.
These studies, including my own, show consistent relationships between fine
particle indicators and premature mortality over multiple locations in the United
States, Canada, and similar developed countries in Europe. Additional work has
examined the correlation between reductions in particulate matter exposures and
improvements in health endpoints in the United States. 10
9

Hoek G, Krishnan RM, Beelen R, Peters A, Ostro B, Brunekreef B, Kaufman JD,
Long-term air pollution exposure and cardio- respiratory mortality: a review, 12
(1) Envtl. Health 43 (2013).

10

Pope A, Ezzati M, Dockery DW, Fine-Particulate Air Pollution and Life
Expectancy in the United States, 360(4) New Eng. J. Med. 376 (2009); Correia
AW, Pope CA III, Dockery DW, Wang Y, Ezzati M, Dominici F, Effect of air
pollution control on life expectancy in the United States: an analysis of 545 U.S.
Counties for the period from 2000 to 2007, 24(1) Epidemiology 23 (2013).
7

9.

The richness and consistency of this published research means we

have more confidence today regarding the quantitative relationship between
adverse health effects and both the long term and short term populations exposures
to various levels of particulate matter and sulfur dioxide air pollution than when
EPA’s Air Toxics Rules were set in 2011 and in 2012.
10.

Reducing exposure to particulate matter reduces premature mortality

in adults. Both prospective cohort and cross-sectional comparisons between
communities have demonstrated that populations living in communities with
higher particulate air pollution concentrations have higher mortality rates and
shorter life expectancy. Examination of changes over time in these same
communities has shown that as particulate air pollution improves, mortality rates
and life expectancy improve. In the United States, communities with the greatest
reductions in fine particulate air pollution between 1980 and 2000 had on average
the largest improvement in life expectancy. Improved life expectancy was even
observed in communities with fine particle concentrations already in compliance
with the National Ambient Air Quality Standards.
11.

In addition to reduced mortality, the direct health benefits of reducing

exposure to particulate matter emissions include reduced incidence of non-fatal
heart attacks, avoided respiratory hospital admissions, avoided cardiovascular
hospital admissions, reduced emergency room visits for asthma in children under
8

18, reduced incidence of acute bronchitis and reduced incidence of chronic
bronchitis in adults, reduced asthma exacerbation and upper respiratory symptoms
in asthmatic children, reduced incidence of acute bronchitis and lower respiratory
symptoms in children, reduced incidence of other cardiovascular and respiratory
effects, fewer lost work days and fewer restricted activity days.
12.

I understand that power plant particulates include non-mercury metals

which are adsorbed on to both primary and secondary fine particles. I understand
that these toxic metals include, among other constituents, arsenic, beryllium,
cadmium, chromium, cobalt, manganese, nickel and lead. Each of these metals has
demonstrated toxic effects.
13.

I am aware of current scientific research and analysis directed at

assessing the health effects associated with the non-mercury metal toxic
constituents of particulate matter air pollution. My understanding of the state of
that scientific work is that it not possible to quantify precisely the health effects
attributable to the specific non-mercury toxic metal constituents of particulates,
separately for the health effects of ambient exposures to fine particles.

9

IV.

U.S. EPA’s Air Toxics Rule

14.

I am aware that EPA’s Air Toxics Rule sets emissions limits for the

non-mercury toxic metals emitted by power plants. The Rule sets either nonmercury metal toxic-specific emissions limits or filterable particulate matter
emissions limits as a surrogate for total toxic non-mercury metal emissions, for
each power plant unit.
15.

I understand that U.S. EPA set standards for particulate matter as an

alternative to non-mercury toxic metal specific standards because the non-mercury
toxic metal constituents are invariably present in the particulate matter emissions
from power plants. The Agency logically concluded that control of the particulate
matter emissions would also limit emissions of these non-mercury toxic metal
constituents. 76 Fed. Reg. 24976, 25038 (May 3, 2011).
16.

I understand that when U.S. EPA modelled the health benefits of the

Air Toxics Rule, the Agency assumed that all forms of the fine particulates
controlled by the Rule are equally potent in causing premature mortality and
adverse health effects. In part EPA makes this assumption because the state of the
science does not yet support separate assessments of the health risks of individual
constituents of particulate matter. For example, the recently completed National

10

Particle Toxicity Component (NPACT) 11 studies did not find evidence that any
specific source, component, or size class of particulate matter could be excluded as
a possible contributor to PM toxicity, and concluded that regulations targeting
specific sources or components of fine particulate mass would not be more
effective than controlling fine particulate mass as a whole.
V.

EPA’s Assessment of the Health Benefits of the Particulate Matter
Limits Set by the Mercury and Air Toxics Standards

17.

U.S. EPA evaluates the health benefits of the Air Toxics Rule in part

by evaluating the health benefits of the reductions in particulate matter to be
achieved by the Air Toxics Rule. EPA estimates the annualized health benefits of
the particulate matter reductions based on the published, peer-reviewed work done
by Fann, et al. in 2009, 12 on benefit-per-ton of pollution factors. These estimates
use well established and commonly used risk assessment approaches.
18.

EPA also estimates the health benefits of the Air Toxics Rule based

on the sulfur dioxide emissions reductions expected as a result of the rule, and the
health effects associated with the secondary particulate matter formed in the
atmosphere after emissions, but avoided due to the sulfur dioxide emissions limits
imposed by the Rule.
11

Health Effects Institute, HEI NPACT Review Panel, HEI’s National Particle
Component Toxicity (NPACT) Initiative, Executive Summary, Boston, MA
(2013), available at: http://www.healtheffects.org/Pubs/NPACTExecutiveSummary.pdf (last visited Sept. 21, 2015).
11

19.

EPA’s calculation of the value of the health benefits associated with

the Air Toxics Rule follows the established, commonly used risk assessment
approach. Under that methodology, EPA translated the changes in particulate
matter emissions associated with the rule into estimated population exposures.
Health impact are then calculated based on population, baseline disease and
mortality rates, estimated changes in air pollution exposures, and exposureresponse functions from the peer-reviewed literature. This health impacts
assessment quantified changes in the incidence of adverse health impacts resulting
from changes in human exposures to specific pollutants, such as fine particulates.
EPA’s health impact assessment for the Air Toxics Rule was based on the health
effects directly linked to ambient particulate matter concentrations. The health
effects assessment is based on the best available methods of benefits transfer -- a
means of adapting primary research from similar contexts to obtain the most
accurate measure of benefits for the environmental quality change under analysis.
20.

Based on my experience, this methodology for assessing the health

benefits of the particulate matter standards set by the Agency is a well-established
approach to estimating the retrospective or prospective change in adverse health
impacts expected to result from population-level changes in exposure to pollutants.
VI.

The Potential Effects of Staying or Otherwise Failing to Implement the
Air Toxics Rule.

12

21.

I understand that the Air Toxics Rule was to be implemented at

existing coal- and oil-fired power plants by April 2015, but that some power plants
have been granted one year extensions to put on controls or shut down, to April
2016.
22.

I understand that certain parties seek to stay the effectiveness of the

emissions limits under the Air Toxics Rule, including the particulate matter and
sulfur dioxide emissions limits included under the Rule, or to strip those
protections completely, during the period of time when EPA fixes a problem with
the initial decision whether to regulate air toxics emissions from the power sector.
23.

I understand that if the Rule is stayed, power plants that have received

extensions will not be required to comply by April 2016. Additionally those plants
that have put on controls to comply with the Rule’s emissions limits by the initial
April 2015 deadline will not be required to run those controls in order to comply
with the Rule’s emissions limits during the period when the Rule is stayed or
otherwise not in place.
24.

It is clear to me that if particulate matter and sulfur dioxide emissions

remain uncontrolled, so that tonnage reductions are not achieved during any period
in which the Air Toxics Rule is not in effect, there will be direct health impacts
that would otherwise not be experienced, had the sulfur dioxide and particulates
been controlled during the same time period. Those adverse health effects will
13

persist for as long as particulate matter and sulfur dioxide pollution controls are not
in place and operating at the power plants, and will be reduced when the emissions
of particles and sulfur dioxide are curtailed.

I declare under the penalty of perjury under the laws of the United States, that to
the best of my knowledge, the foregoing is true and correct.

Executed on September 22, 2015, at Boston, Massachusetts.

_________________________
Douglas W. Dockery
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Exhibit 6: Declaration of Amy B. Rosenstein, MPH
Originally filed in White Stallion Energy Center, LLC v. EPA,
D.C. Cir. Case No. 12-1100,
in support of the Joint Motion of the State, Local Government, and
Public Health Respondent-Intervenors for Remand Without Vacatur
(ECF No. 1574820, September 24, 2015, also available at
https://www.edf.org/climate/mercury-and-air-toxics-case-resources)
(curriculum vitae omitted)

UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT
_________________________________________
)
WHITE STALLION ENERGY
)
LLC, et al.,
)
)
Petitioners.
)
v.
)
)
U.S. ENVIRONMENTAL
)
PROTECTION AGENCY,
)
)
Respondent.
)
_________________________________________)
Middlesex County
Commonwealth of Massachusetts

No. 12-1100
(and consolidated cases)

)
)
)

DECLARATION OF AMY B. ROSENSTEIN, MPH
I, Amy B. Rosenstein, state and declare as follows:
I.
1.

Purpose of this Declaration
I provide this declaration in support of the Joint Motion of the American

Academy of Pediatrics, American Lung Association, American Nurses Association,
American Public Health Association, Chesapeake Bay Foundation, Citizens for
Pennsylvania’s Future, Clean Air Council, Conservation Law Foundation,
Environment America, Environmental Defense Fund, Izaak Walton League of
1

America, National Association for the Advancement of Colored People, Natural
Resources Council of Maine, Natural Resources Defense Council, Ohio
Environmental Council, Physicians for Social Responsibility, Sierra Club, and
Waterkeeper Alliance; and the states of California, Connecticut, Delaware, Illinois,
Iowa, New York, North Carolina, Oregon, Maine, Maryland, Minnesota, New
Hampshire, New Mexico, Rhode Island and Vermont, the Commonwealth of
Massachusetts; the Cities of Baltimore, Chicago, New York, the District of
Columbia, and Erie County, New York. The Motion requests that the Court retain in
place the effectiveness of the emissions limits contained in the Mercury and Air
Toxics Standards (“Air Toxics Rule”), published at 77 Fed. Reg. 9304 (February 12,
2012), during the period when a portion of the rule is remanded to the Agency,
because doing so will preserve the significant public health benefits associated with
EPA’s regulations.
II.
2.

Qualifications.
I provide this declaration based on my 25 years of professional

experience in human health risk assessment, exposure assessment, toxicity
evaluation, and risk communication. I hold a Masters in Public Health (“MPH”)
degree in Environmental Health from Yale University, and a Bachelor of Arts
(“B.A.”) degree in Biology and Environmental Studies from Brandeis University. A
current copy of my resume is attached to my declaration as Appendix A.
2

3.

I have specific experience in air quality health impact and benefit

analysis, as a co-author of the Sub-Saharan Africa Refinery Study (July 2009), for
which I evaluated current health impacts of the fuels used in Sub-Saharan African
countries and predicted the beneficial impacts of implementing the refining of
reduced sulfur gasoline and other petroleum products. For this World Bank study, I
estimated the reduction in refinery emissions and air concentrations to which
populations near the refineries would be exposed, and estimated the potential for
associated human health and monetary benefits in three regions of Sub-Saharan
Africa.
4.

I was a key contributor to the U.S. EPA’s Air Toxics Risk Assessment

Reference Library, the risk assessment guidance for EPA’s Air Toxics Program,
explaining the goals and methods of air quality risk assessments, toxicity evaluations,
and risk communication.
5.

I have also provided critical reviews of toxicity and epidemiologic data,

along with the inhalation risks for ecological receptors following oil spills, for federal
and state agencies, including for setting regulatory standards for EPA’s Office of
Water, and for private clients. Among my private clients were a number of the
environmental organizations for whom I am providing this declaration, and for whom
I completed an assessment of the literature on the toxicity of acid gases and available
regulatory levels to support the development of comments on EPA’s regulatory limits
3

on acid gas emissions from coal- and oil-fired industrial boilers. My work for other
clients focuses on human health and ecological risk assessments for contaminated
sites and for facility siting, related to air, water, soil, sediment, fish, and product
exposures.
6.

In preparing to make this declaration I reviewed the Air Toxics Rule’s

required emissions limitations to address the acid gas emissions from coal- and oilfired power plants, specifically those sections of the Rule setting and discussing
EPA’s reasoning for setting, in the alternative, sulfur dioxide (SO2) or hydrochloric
acid gas (HCl) limits as a surrogates for the acid gases emitted by such power plants,
including HCl, hydrofluoric acid (HFl), chlorine gas (Cl2), and hydrogen cyanide
(HCN). I also reviewed the sections of EPA’s Regulatory Impact Analysis (RIA)
accompanying the final Rule’s publication and discussing the Agency’s methods for
assessing the health benefits associated with controlling the power plant pollution
regulated by the Air Toxics Rule.
III.

7.

Human Health Effects of the Acid Gases Emitted by Coal- and Oil-fired
Power Plants
I understand that acid gases which may include hydrogen chloride

(HCl), chlorine (Cl2), hydrogen fluoride (HF), and hydrogen cyanide (HCN) are
emitted by coal- and oil-fired power plants. It is important to understand that they are
emitted in a mixture with the other stack emissions from a power plant, for example,
HCl, HCN, and Cl2 are emitted together with sulfur dioxide as part of the flue gases
4

emitted by power plants, not as separate pollutants. These gaseous pollutants are
emitted as mixtures, and exposures are therefore exposures to the mixture of
pollutants in the flue gas, which includes the individual components listed above.

8.

There are documented health effects associated with inhalation

exposures to the acid gases emitted by coal- and oil-fired power plants, which were
taken into consideration by the U.S. Environmental Protection Agency (EPA) in the
Air Toxics Rule. EPA summarized available information on both the acute and
chronic health impacts of acid gases. I have reviewed EPA’s analysis of the acute
and chronic health impacts of acid gases, and I note that their conclusions are based
on an analysis of the published research that was available at the time of the Final
Rule.
9.

My work requires me to remain up to date on the details of the literature

and research findings about the human health effects of acid gases. Since the
publication of EPA’s Final Air Toxics Rule, additional publications have documented
the health effects of exposures to acid gases. These more recent publications do not
contradict EPA’s analysis in the Air Toxics Rule, and in fact further support the need
for controls on acid gas emissions.
10.

Acid gas exposures can cause acute or chronic human health effects, or

both. Acute effects occur in the short-term, immediately following an exposure.
Acute toxicity assessments are based on short-term animal tests and/or human studies
5

such as case reports from accidental poisonings or industrial accidents. Chronic
effects occur only after some time has gone by, and are evaluated based on longerterm animal studies that usually range from 90 days to 2 years in duration. Human
studies investigating chronic health effects may include studies of a population
exposed to ambient air pollutants or workers exposed over time to a particular
chemical, and may range from exposures of a few years to a lifetime. Evidence has
shown that an acute exposure or a series of acute exposures can also result in chronic
health effects.
11.

EPA’s Regulatory Impact Analysis (RIA)1 for the Air Toxics Rule

summarizes the acute and chronic health effects of the acid gases emitted by coaland oil-fired power plants. These adverse health effects include severe respiratory
problems, particularly in the most sensitive populations (for example, children or
those suffering from asthma). I have reviewed the EPA’s Air Toxics Rule and RIA
summary of the adverse health effects of exposure to the acid gases, as well as more
recent publications, and conclude that the following paragraphs describe important
health effects of concern that are associated with inhalation of these gases.

1

EPA, Regulatory Impact Analysis for the Final Mercury and Air Toxics Standards
(Dec. 2011), EPA-HQ-OAR-2009-0234-20131 (“RIA”).
6

a.

Chlorine Gas.

12.

Exposure to chlorine gas (Cl2) causes acute effects that, even at

relatively low levels, include tissue damage to the eyes, skin, throat, and respiratory
tract, respiratory irritation, 2 and, at higher levels, include respiratory distress with
airway constriction and pulmonary edema. Delayed pulmonary edema may also
develop up to 24 hours following acute exposure.3 These data are supported by acute
exposure experiments in laboratory animals. 4 In Jonasson, et al. (2013), mice were
exposed once to Cl2, and, although there was a marked acute response that subsided
after 48 hours, a sustained airway hyperresponsiveness was observed for at least 28
days. Other observed effects of Cl2 inhalation in laboratory animals include cardiac

2

Id.; California Office of Environmental Health Hazard Assessment (CA OEHHA),
Appendix D.2: Acute RELs and toxicity summaries using the previous version of the
Hot Spots Risk Assessment guidelines (available at
http://www.oehha.ca.gov/air/hot_spots/2008/AppendixD2_final.pdf); Appendix D.3:
Chronic RELs and toxicity summaries using the previous version of the Hot Spots
Risk Assessment guidelines (available at
http://www.oehha.ca.gov/air/hot_spots/2008/AppendixD3_final.pdf) (CA OEHHA).
3

CA OEHHA, Appendices D.2 and D.3 supra n.2.

4

Id; Martin JG, Campbell HR, Iijima H, Gautrin D, Malo JL, Eidelman DH, Hamid
Q, Maghni K, Chlorine-induced injury to the airways in mice, 168(5) Am. J.
Respiratory & Critical Care Med. 568 (2003) (available at
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.312.1091&rep=rep1&type
=pdf). Jonasson S, Koch B, Bucht A, Inhalation of chlorine causes long-standing
lung inflammation and airway hyperresponsiveness in a murine model of chemicalinduced lung injury, 303 Toxicology 34 (2013).
7

pathology. 5 Reactive airways dysfunction syndrome, a chemically induced asthma,
has been reported following acute exposure to Cl2,6 and reactive airways dysfunction
syndrome has been reported to persist in exposed individuals.7
13.

Chronic inhalation exposure to low concentrations of Cl2 can cause eye

and nasal irritation, sore throat, and cough, as well as corrosion of the teeth,8 and, at
higher levels, can cause respiratory distress with airway constriction, pulmonary
edema, and lung collapse. 9 Breathing capacity impacts were more severe among
individuals with pre-existing airway hyperresponsiveness (a characteristic feature of
asthma) and reactive airways dysfunction syndrome developed among workers
exposed to Cl2. 10 These effects are supported by chronic laboratory animal studies,

5

Zaky A, Bradley WE, Lazrak A, Zafar I, Doran S, Ahmad A, White CW, Louis J
Dell'Italia, Matalon S, Ahmad S, Chlorine inhalation-induced myocardial depression
and failure, 3 Physiology Rep. e12439 (2015) (available at
http://physreports.physiology.org/content/3/6/e12439.full-text.pdf+html).
6

RIA at 4-75 to 4-76.

7

Brooks SM, Weiss MA, Bernstein IL, Reactive airways dysfunction syndrome
(RADS). Persistent asthma syndrome after high level irritant exposures. 88(3)
CHEST J. 376 (1985). (available at
http://journal.publications.chestnet.org/data/Journals/CHEST/21486/376.pdf).

8

CA OEHHA, Appendices D.2 and D.3 supra n.2.

9

RIA at 4-75 to 4-76.

10

CA OEHHA, Appendices D.2 and D.3 supra n.2.
8

one of which resulted in upper respiratory epithelial lesions. 11 White and Martin
(2010)12 state that while the respiratory and lung effects of acute severe Cl2 inhalation
have been shown in some cases to be reversible, certain vulnerable populations such
as smokers and atopic individuals (those with a predisposition toward developing
certain allergic hypersensitivity reactions) have longer-term chronic respiratory
disorders resulting from longer-term low-level exposures.
b.

Hydrogen Chloride.

14.

Acute inhalation exposure to hydrogen chloride gas (HCl) causes

irritation of the nose, throat, and respiratory tract, with the greatest impact on the
upper respiratory tract. In addition, exposure to HCl can lead to reactive airways
dysfunction syndrome, with children being more vulnerable to these effects. 13 These

11

Wolf DC, Morgan KT, Gross EA, Barrow C, Moss OR, James RA, Popp JA, Twoyear inhalation exposure of female and male B6C3F1 mice and F344 rats to chlorine
gas induces lesions confined to the nose, 24 Fundamentals of Appl. Toxicology 111
(1995) (as cited in CA OEHHA).

12

White CW, Martin JG, Chlorine gas inhalation: human clinical evidence of toxicity
and experience in animal models. In: 7 Proc. Am. Thoracic Soc. 257 (2010)
(available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3136961/pdf/PROCATS74257.pdf).
13

RIA at 4-77.
9

effects have also been observed in laboratory animal experiments, with the addition
of ocular effects.14
15.

Chronic exposure to HCl can cause changes in pulmonary function,

chronic bronchitis, skin inflammation, dental enamel erosion, and effects on the
mucous membranes of the nose, mouth, and eyes. For some effects, symptoms may
be delayed 1-2 days. 15 Animal studies show impacts on the upper respiratory tract
due to chronic HCl exposures.16
c.

Hydrogen Flouride.

16.

Acute inhalation exposure to hydrogen fluoride (HF) causes severe

respiratory symptoms and damage, including severe irritation and pulmonary
edema. 17 Animal data support the acute toxicity of HF. 18 While injury due to

14

CA OEHHA, Appendix D.2, supra n.2, Individual Acute Toxicity Summaries:
Hydrogen Chloride.

15

CA OEHHA, Appendix D.3, supra n.2, Individual Chronic Toxicity Summaries:
Hydrogen Chloride.

16

EPA, Integrated Risk Information System On-Line (IRIS) (available at
http://www.epa.gov/iris/) (last accessed 9/18/15).

17

RIA at 4-77 to 4-78.

18

CA OEHHA, Appendix D.3, supra n.2, Individual Chronic Toxicity Summaries:
Hydrogen Fluoride.
10

inhalation of HF is thought to be unlikely at concentrations less than 60%, there are a
few reported cases 19 of pulmonary injury occurring at much lower concentrations. 20
17.

Chronic inhalation exposures to fluorides have been studied in the

workplace. A statistically significant increase in the incidence of acute respiratory
disease was reported, as well as statistically significant relationships between air
fluoride and bone density increases. Several studies of the inhalation of HF in animals
show chronic effects. 21

19

Bennion JR, Franzblau A, Chemical pneumonitis following household exposure to
hydrofluoric acid, 31 Am. J. Indus. Med. 474 (2003) (available at
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/34814/15_ftp.pdf); Franzblau
A, Sahakian N, Asthma following household exposure to hydrofluoric acid, 44 Am. J.
Indus. Med. 321 (2003) (available at
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/34824/10274_ftp.pdf?sequen
ce=1).
20

Miller SN, Acute Toxicity of Respiratory Irritant Exposures. In: The Toxicant
Induction of Irritant Asthma, Rhinitis, and Related Conditions, 83 (WJ Meggs ed.,
2014) (available at
https://books.google.com/books?id=MOK5BAAAQBAJ&pg=PA244&dq=meggs+rh
initis&hl=en&sa=X&ved=0CDAQ6AEwAGoVChMIl9XItJyIyAIVQc-ACh2J0AO#v=onepage&q=meggs%20rhinitis&f=false).
21

CA OEHHA, Appendix D.3, supra n.2, Individual Chronic Toxicity Summaries:
Fluorides Including Hydrogen Fluoride.
11

d.

Hydrogen Cyanide.

18.

Acute inhalation exposure to hydrogen cyanide (HCN) results primarily

in central nervous system effects, ranging from headache to unconsciousness. 22
Additionally, acute exposures result in respiratory and cardiovascular health effects.
These reported acute health effects are similar among animals and humans, 23 and
have been reported in one recent animal study. 24
19.

The chronic effects of HCN include central nervous system, thyroid, and

hematological (blood) impacts. Although occupational studies are complicated by
mixed chemical exposures, several reports indicate that chronic low exposure to HCN
can cause neurological, respiratory, cardiovascular, and thyroid effects.25

22

CA OEHHA, Appendix D.2, supra n.2, Individual Acute Toxicity Summaries:
Hydrogen Cyanide.

23

Id.

24

Sweeney LM, Sharits B, Gargas NM, Doyle T, Wong BA, James RA, Acute
Lethality of Inhaled Hydrogen Cyanide in the Laboratory Rat: Impact of
Concentration x Time Profile and Evaluation of the Predictivity of Toxic Load
Models (No. NAMRU-D-13-35), Naval Medical Research Unit Dayton WrightPatterson AFB OH (2014) (available at http://www.dtic.mil/cgibin/GetTRDoc?AD=ADA579551).
25

CA OEHHA, Appendix D.3, supra n.2, Individual Chronic Toxicity Summaries:
Hydrogen Cyanide; EPA IRIS, supra n.16 (last accessed Sept. 18, 2015).
12

IV.

The Derivation and Use of Inhalation Threshold Levels for the Acid
Gases

20.

After evaluation of the toxicity literature, inhalation “threshold” levels

(concentrations of chemicals in air) for the general population (including sensitive
sub-populations) can be established. Safety factors are often applied to animal or
human study results to account for species differences and sensitive populations,
resulting in a lower (that is, a more protective) threshold level. Depending on the
exposure durations, safety factors, and interpretations of the data, threshold levels
established by various entities (for example, government agencies) may be different.
Threshold levels may be set for short-term exposures, such as 1-hour peak
concentrations, or may be set in terms of exposure to average air concentrations over
time. These threshold levels describe the concentrations in the air that are generally
considered to be safe for the general population or for the general population of
workers in specific industries. They do not indicate the absence of risk of health
effects for air concentrations at or below the threshold.
21.

Chronic acid gas exposure threshold levels have been established for the

general public by both the California Office of Environmental Health Hazard
Assessment as chronic recommended exposure limits (RELs) for all four acid gases 26

26

CA OEHHA, Appendix D.3, supra n.2, Individual Chronic Toxicity Summaries:
Chlorine; Hydrogen Cyanide; Fluorides Including Hydrogen Fluoride; Hydrogen
Chloride.
13

and by the EPA as chronic reference concentrations (RfC) for HCl and HCN. 27
These chronic threshold levels for inhalation of acid gases are designed to assess
exposures and health risks, and to protect the general population against adverse
health effects over time, but they do not take into account repeated short-term peaks
in air concentrations. In addition, although sensitive populations are taken into
account in some air quality standards, threshold levels are not always set at levels
which will protect the most sensitive individuals in the population, such as children,
elderly, or those with respiratory diseases. Each agency has based the derived
threshold level on comprehensive reviews of the literature and has selected
appropriate toxicity studies to support their setting of these chronic threshold levels. I
note that all four of the acid gases under consideration have established threshold
levels for both acute and chronic effects, and, thus, it is clear that there is solid
evidence of adverse health effects associated with the inhalation of these gases.
22.

Whether or not acid gas emissions from a particular power plant result

in exposures above established threshold levels, adverse health effects might still
occur, in particular, in sensitive individuals (for example, the elderly, children, and
persons with respiratory conditions such as asthma) living near the source of the
emissions, especially if these lower exposure levels occur repeatedly over time. For
example, for HCl, researchers have noted that recurring exposures at low-to-moderate

27

EPA IRIS, supra n.16 (last accessed Sept. 18, 2015).
14

levels may result in increased bronchial responsiveness and asthma-like symptoms. 28
Importantly, certain hazardous air pollutants may interact with criteria pollutants in
ambient air to exacerbate asthma, and these “adverse responses after ambient
exposures to complex mixtures often occur at concentrations below those producing
effects in controlled human exposures to a single compound.” 29

V.

Localized Acid Gas Emissions and EPA’s Air Toxics Rule

23.

As part of the reviews accompanying the final Air Toxics Standards, I

understand that EPA assessed the demographics of the areas surrounding the existing
regulated power plants, and found that individuals living within three miles of a coalfired power plant were 48 percent more likely to be members of a racial minority, and
31 percent more likely to be living below the poverty line, than the national average.
77 Fed. Reg. 9304, 9445 (Feb. 12, 2015).
24.

As acknowledged by EPA in the Air Toxics Rule, evidence points to the

increased susceptibility of minority and lower-income communities to environmental

28

Leroyer C, Malo J-L, Girard D, Dufour J-G, Gautrin D, Chronic rhinitis in workers
at risk of reactive airways dysfunction syndrome due to exposure to chlorine, 56
Occupational Envtl. Med. 334 (1999) (available at
http://oem.bmj.com/content/56/5/334.full.pdf).

29

Leikauf GD, Hazardous air pollutants and asthma, 110(4) Envtl. Health Persps. 505
(2002) (available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1241200/pdf/ehp110s-000505.pdf).
15

exposures, including ambient air pollution and industrial emissions, 30 including
complex mixtures of environmental air pollutants. 31 Minority and low-income
communities incur disproportionate exposures to environmental contaminants, as
well as being more susceptible than the general population to the effects of such
exposures “because of limited understanding of environmental hazards,
disenfranchisement from the political process, and socioeconomic factors such as
poor nutrition, stress, and lack of adequate health care…, and … substandard housing
and resource-poor communities….” 32 Although the specific components of these
30

Bell ML, Zanobetti A, Dominici F, Evidence on vulnerability and susceptibility to
Health Risks associated with short-term exposure to particulate matter: A systematic
review and meta-analysis, 178 Am. J. Epidemiology 865 (2013) (available at
http://aje.oxfordjournals.org/content/early/2013/07/24/aje.kwt090.full.pdf+html);
Jerrett M, Burnett R, Brook J, Kanaroglou P, Giovis C, Finkelstein N, et al., Do
socioeconomic characteristics modify the short term association between air pollution
and mortality? Evidence from a zonal time series in Hamilton. Canada. 58 J.
Epidemiol. Community Health 31 (2004) (available at
http://jech.bmj.com/content/58/1/31.full.pdf+html); Krewski D, Jerrett M, Burnett
RT, Ma R, Hughes E, Shi Y et al., Extended Follow-Up and Spatial Analysis of the
American Cancer Society Study Linking Particulate Air Pollution and Mortality, 140
Respiratory Rep. Health Effects Inst. 114 (2009) (available through:
http://pubs.healtheffects.org/).
31

Carter-Pokras O, Zambrana RE, Poppell CF, Logie LA, Guerrero-Preston R, The
environmental health of Latino children, 21 J. Pediatric Health Care 307 (2007)
(available at http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2967224/pdf/nihms244430.pdf).
32

Id. (citing Institute of Medicine, Toward environmental justice: Research,
education, and health policy needs, Washington, D.C. (1999) (available at
http://www.nap.edu/read/6034/chapter/1).
16

mixed air pollution exposures that cause disease are not completely characterized,33 it
is well known that some components of air pollution, including particulate matter and
acid gases, can cause disease in experimental animals and in occupationally exposed
humans.
VI.

Power Plants and U.S. EPA’s Air Toxics Rule

25.

I am aware that coal-and oil-fired power plants greater than 25 MW in

size are regulated by the Air Toxics Rule. I am also aware that these are the largest
industrial sources of HCl and HF, emitting the majority of these acid gases nationally.
26.

I am aware that U.S. EPA’s Air Toxics Rule sets emissions limits for the

acid gases emitted by coal- and oil-fired power plants. The Rule sets either sulfur
dioxide emissions limits or HCl emissions limits as a surrogate for total toxic acid gas
emissions, for each coal-fired power plant unit, and for oil-fired units, HCl and HF
limits are set as surrogates for all the acid gases those power plants emit. EPA set the
emissions limits based on the performance of the best performing similar source (for
new sources), or the top twelve percent of sources (for existing sources) at the time
the standards were set, and providing for variability of the input fuel constituents.
EPA did not set health threshold-based emissions standards. EPA’s emissions

33

Delfino RJ, Epidemiologic evidence for asthma and exposure to air toxics: linkages
between occupational, indoor, and community air pollution research, 110(4) Envtl.
Health Persps. 573 (2002) (available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1241209/pdf/ehp110s-000573.pdf).
17

standards for coal-fired power plants regulate surrogates because the specific acid
gases are invariably present in the sulfur dioxide plumes emitted by coal-fired power
plants, and can be controlled by sulfur dioxide controls. The Agency found that the
acid gases emitted by oil-fired power plant units are invariably present in the plume
emissions from oil-fired power plants and that both HF and HCl can be measured and
monitored. 76 Fed. Reg. 24976, 25023 (May 3, 2011).
27.

I understand that U.S. EPA estimates that the Air Toxics Rule will

decrease emissions of sulfur dioxide from coal-fired power plants (greater than 25
MW) by 1.4 million tons per year, and will reduce emissions of HCl by about 40,000
tons per year. 77 Fed. Reg. 9304, 9424, Table 7 (Feb. 12, 2012). EPA assesses the
reductions in sulfur dioxide emissions because sulfur dioxide is regulated as a
surrogate for the acid gas emissions from power plants. It is readily monitored and
measured, and the health benefits of reducing sulfur dioxide levels are well
understood.
VII.

The Potential Effects of Staying or Otherwise Failing to Implement the
Air Toxics Rule.

28.

I understand that the Air Toxics Rule was to be implemented at existing

power plants in April 2015, but that some power plants have been granted one year
extensions to put on controls or shut down, to April 2016.
29.

I understand that certain parties may seek to stay the effectiveness of the

emissions limits under the Air Toxics Rule, including the HCl, HF and sulfur dioxide
18

emissions limits included under the Rule, or to strip those protections completely,
during the period of time when EPA fixes a problem with the initial decision whether
to regulate air toxics emissions from the power sector.
30.

I understand that if the Rule is stayed, power plants that have received

extensions may not be required to comply by April 2016. Additionally those plants
that have put on controls to comply with the Rule’s emissions limits by the initial
April 2015 deadline may not be required to comply with the Rule’s emissions limits
during the period when the Rule is stayed or otherwise not in place.
31.

Based on my understanding of acid gas health impacts, both chronic and

acute, it is clear to me that if emissions remain uncontrolled, so that tonnage
reductions are not achieved during any period in which the Air Toxics Rule is not in
effect, there could be direct health impacts experienced by the population most
exposed to the uncontrolled emissions (that is, those living near the power plants) that
would otherwise not occur.
32.

Those adverse health effects, which include acute effects such as severe

respiratory symptoms, respiratory damage, severe irritation, nervous system effects,
and pulmonary edema, and chronic effects such as chronic respiratory disorders,
exacerbation of allergic diseases, changes in pulmonary function, chronic bronchitis,
and effects on the mucous membranes of the nose, mouth, and eyes, will persist for as
long as acid gas emissions (whether measured in terms of the total tons of the four
19

major acid gases HCl, HF, Cl2 and HCN, or as sulfur dioxide levels) remain
uncontrolled. That is, they will continue to occur so long as the pollution controls are
not in place and operating at the power plants to meet the Air Toxics Standards, and
will be reduced when the emissions of acid gases and sulfur dioxide are curtailed.

I declare under the penalty of perjury under the laws of the United States, that to the
best of my knowledge, the foregoing is true and correct.

Executed on September 22, 2015, at Boston, Massachusetts.

_________________________
Amy B. Rosenstein
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Exhibit 7: Declaration of Ranajit Sahu, Ph.D.
Originally filed in White Stallion Energy Center, LLC v. EPA,
D.C. Cir. Case No. 12-1100,
in support of the Joint Response of the State, Local Government, and
Public Health Respondent-Intervenors to State and Certain Industry
Petitioners’ Motions to Govern
(ECF No. 1579245, October 21, 2015, also available at
https://www.edf.org/climate/mercury-and-air-toxics-case-resources)

IN THE UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT
)
)
)
)
)
)
)
)
)
)
)
)
)

White Stallion Energy Center,
LLC, et al.,
Petitioners,
v.
United States Enviromental
Protection Agency,
Respondent.

Case No. 12-1100,
and consolidated cases

DECLARATION OF RANAJIT SAHU
I, Ranajit Sahu, hereby state and declare as follows:
1. I am an engineer and an environmental consultant. My relevant
background and a copy of my resume was provided in support of the
Joint Motion of the State, Local Government, and Public Health
Respondent-Intervenors for Remand Without Vacatur (Doc. #1574820),
which was filed in this case on September 24, 2015.
2. I was asked to estimate the amount of mercury, acid gas, and fine
particulate matter pollution that would occur should the EPA’s Mercury
1

and Air Toxics Standards (“MATS”) Rule (hereafter “Rule”) be stayed
for all units that received extensions (i.e., those with future compliance
deadlines) as compared to the Rule being fully implemented in April
2016.1
3. The Rule applies to several types of existing emissions sources. 2 I
have only considered the implications of a stay of the Rule for existing
coal-fired power plant units with future compliance deadlines and that
are not expected to be shut down in 2016, or are otherwise not to be
converted to natural gas firing. This analysis includes extended units
with contracts to install pollution controls – and associated sunk capital
costs – in addition to any units, such as Nucla Station, that have not yet
committed to installing pollution controls to comply with the Rule. I
have excluded cogeneration units, as well as units firing waste coals

The final MATS Rule was published in the Federal Register on
February 16, 2012. Although there have been additional revisions to
the Rule as it applies to certain new units and also to address certain
technical issues, the limits relevant to my Declaration are contained in
the Final Rule as promulgated on February 16, 2012.
1

See Table 2 to Subpart UUUUU of Part 63. 77 Fed. Reg. 9490 and
subsequent pages.
2

2

and petroleum coke from my analysis. I have also excluded certain
small coal-fired units that are less than approximately 50 megawatts
(“MW”). As such, therefore, the emissions estimates that I discuss
below are conservative – i.e., it is very likely that more emissions would
be emitted if the Rule were stayed than what I estimate here.
4. Based on the criteria noted earlier, I analyzed 318 coal units
expected to be operating in 2016. I relied upon data from EPA’s
NEEDS database3 and Acid Rain Database4 for location and
identification data for each unit, as well as the size of the unit (in MW),
the heat rate (in Btu/kWh), the type of firing and bottom ash removal,
the type of coal burned, and the type of scrubber at the unit if it has
one. I obtained data on the extensions granted to affected units from
MJ Bradley and Associates, which obtained it from the relevant State
environmental agencies. An estimate of the annual emissions that
would continue to be emitted if the Rule is stayed, requires, among

3

http://www.epa.gov/airmarkets/programs/ipm/psmodel.html

4

www.epa.gov/ampd
3

other inputs, an estimate of the capacity factor of units in the future;
the capacity factor indicates how much a unit is being run versus being
idled. For the purpose of this analysis, I used a range of future capacity
factors, applied to the fleet as a whole (i.e., for each unit in my
analysis). The Energy Information Administration (“EIA”) publishes
coal fleet capacity factor information. 5 For 2014 EIA states that the
coal fleet capacity factor was 61%. In reviewing data for prior years, the
capacity factor was higher – in the upper 60s to lower 70 percent range.
I have used a range for 61% to 75% for my analysis. 6
5. As set forth in my September 24, 2015 declaration, the strategy
for reducing mercury emissions relies on the use of additives such as
activated carbon or similar additives with the coal itself. While most
units that need to use these additives have already installed the
requisite equipment, nonetheless they can simply stop using these

5

http://www.eia.gov/todayinenergy/detail.cfm?id=21232

It is possible, with an improving economy, that the fleet capacity
factor for remaining units may increase as coal units are shut down.
Hence, I consider the 61 to 75 percent capacity factor range to be a
reasonable one – possibly conservative.
6

4

sorbents and additives if the Rule were to be stayed – except for those
units that have to meet mercury limits imposed by states, irrespective
of the Rule. Thus, I have assumed that units located in states with
mercury limits will continue to reduce mercury and meet the Rule
limits irrespective of a stay of the Rule. I have also assumed that units
that can already meet the Rule’s mercury limits without having to do
any additional controls are unaffected by a stay of the Rule. To identify
such units, I relied on actual testing data required by EPA prior to
promulgation of the Rule collected pursuant to an Information
Collection Request (hereafter “ICR data”). ICR data was not collected
at each of the 318 units in the analysis, but I have relied upon it for
emissions rates where available. I have filled in the corresponding data
for units without ICR data using expert judgement – considering a
variety of factors such as the type of coal burned, the type of scrubber
present, the type of unit firing and similar factors. Comparing the
estimated emissions rates to the Rule limits, it is clear which units will
have to do more via ACI to meet the Rule limits. Using this comparison
and the annual heat input (which includes the assumed capacity factor),
5

I have estimated the annual reductions of mercury due to the Rule in
states that do not have separate (i.e., non-Rule) mercury limits. These
reductions are all at risk for units with future compliance deadlines if
the Rule is stayed. The sum of these emissions ranges from
approximately 6.8 tons per year at an assumed capacity factor of 61% to
8.4 tons per year at a capacity factor of 75%. To put this into context,
the expected benefit of the Rule for mercury reduction was 20 tons per
year, as shown in Table 3-4 of the Regulatory Impact Analysis (“RIA”)
accompanying the Rule. 7 Thus, in comparison to the 20 tons per year of
mercury reductions expected as a result of the Rule, roughly 6.8-8.4
tons per year of reductions will not occur if the Rule is stayed. Stated
differently, if the Rule were stayed for units with future compliance
deadlines, approximately 34% to 42% of the expected emissionsreduction benefit would be lost each year that compliance is postponed.
6. I next did a similar analysis for acid gases – but only considering
hydrochloric acid (“HCl”). Since other acid gases such as hydrofluoric
acid (“HF”) and others are also similarly affected, my estimates of the
7

http://www3.epa.gov/ttn/ecas/regdata/RIAs/matsriafinal.pdf
6

mass of acid gases affected by possible stay of the Rule are conservative.
First, using ICR data (which was available for 71 of the 318 extended
units at issue), I identified which units already met the Rule limit for
HCl directly – without any need for further reductions. These units
would not need to do any more HCl reductions and, therefore, their HCl
emissions would be unaffected by a stay of the Rule. I also identified
the sulfur dioxide (“SO2”) rate for each of the extended units (based on
June 2015 EPA Acid Rain data) and noted which scrubbed units
already met the 0.2 lb/million Btu SO2 surrogate limit as allowed by the
Rule. The SO2 emissions of these units would be unaffected by the
possible stay of the Rule. It is my opinion that units that have
scrubbers will likely be able to meet the HCl limit directly since
scrubbers that are properly designed/maintained/operated are quite
effective at HCl removal. In addition, it is my opinion that units that
burn sub-bituminous coals, which have low chlorine contents (which is
the cause of HCl formation and emissions) will also be able to meet the
HCl limit without installing additional controls. For some units,
however, I note that the limit for HCl appears to be met using a form of
7

control using direct sorbent injection (“DSI”). DSI is a popular strategy
for meeting the HCl and acid gas limit. As with mercury, although
units with extensions have likely already installed the needed
equipment or are in the process of doing so, they can simply not inject
the sorbent if the Rule were stayed. I identified the extended units that
will need DSI or similar approaches for meeting the limit and thus, who
will continue to emit hydrochloric acid in excess of the Rule’s HCl limit
if the Rule’s compliance deadlines are stayed. For these units, based on
my review of ICR data (collected at a variety of units of different types),
I assigned an emission rate absent the Rule as shown. While I
attempted to differentiate the emission rate by unit type etc., the data
did not support significantly different emission rates. Hence I used a
single emission rate for this analysis. Using the estimated heat input
for each such unit, including the capacity factor assumed – per previous
discussion, I then estimated the emission of HCl that would be reduced
by the Rule – or continue to be emitted if the Rule were stayed. The
sum for all 318 units ranged from 16,939 tons per year assuming 61%
capacity factor to 20,827 tons per year assuming a 75% capacity factor.
8

For context, EPA expected a benefit of 39,800 tons per year of HCl as a
result of the Rule.8 Thus, if the Rule were stayed for units with future
compliance deadlines, approximately 43% to 52% of the expected
emissions-reduction benefit would be lost each year that compliance is
postponed.
7. Finally, I analyzed the additional fine particulate matter pollution
that would result from a stay of future compliance deadlines. EPA’s
modeling to support the Rule showed that reductions in SO2 would
result in reductions of secondary sulfate fine particulate (“PM2.5”) in the
atmosphere. While the relationship between SO2 emissions and
secondary sulfate PM2.5 formation is not linear, the magnitude of SO2
emissions reductions can provide a rough approximation of the
resulting reductions in secondary PM2.5 formation. EPA notes that
“…sulfate reductions contributed 95% of the health co-benefits of all
PM2.5 components, with an additional 5% from direct PM2.5 reductions.”9

8

See RIA, Table 3-4.

9

RIA, p. 5-14.
9

In other words, the vast majority of the Rule’s projected PM-related
health benefits result from reductions in SO2 emissions that contribute
to atmospheric fine particulate pollution. For this analysis, I assumed
that, upon complying with the Rule on or before April 2016, units with
extensions would reduce their SO2 – and hence their contributions to
secondary atmospheric PM2.5 – to the same extent that they reduced
their HCl emissions. The Rule would result in expected SO2 reductions
since DSI applied to reduce HCl would also reduce SO2. Therefore, I
estimate, that roughly 43% to 52% of the expected pollution-reduction
benefit for secondary fine particulate matter would be lost each year
that compliance is postponed for the extended units.
I declare under penalty of perjury that the foregoing is true and correct.

Executed this 21st day of October, 2015.

____________________________
Ranajit Sahu
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