HEALTH
FACTS

Gasping for Air: Toxic Pollutants Continue
to Make Mlillions Sick and Shorten Lives

Forty years of Clean Air Act programs have brought steady and life-saving improvements to our air quality. Despite
this important progress, however, many fossil fuel power plants, boilers, and cement plants continue to treat our
skies like sewers. From soot to toxic heavy metals, dirty coal and fossil fuel smoke stacks emit vast quantities

of dangerous pollutants that are well known to cause disease and death. Hazardous air pollutants (HAPs) such

as mercury, benzene, and dioxins have the greatest impact on people located within a mile of power plants, but
with smokestacks that reach up to 1,000 feet high, some of these toxic chemicals can travel far, causing regional
and even global impacts many thousands of miles away." Each year in the United States alone, pollution from
coal power plants is responsible for more than 13,000 premature deaths and 20,000 heart attacks, and hundreds
of thousands of asthma attacks.? The total cost of these health impacts (“monetized value of adverse health
impacts”) is more than $100 billion per year. Until stronger standards to reduce toxic emissions from coal and
fossil fuel burning industries are implemented, harmful toxic chemicals will continue to be released into the air of
our communities, threatening public health.

MAJOR POLLUTANTS RELATED TO COAL Exposure to particulate matter has also been linked to birth
AND FOSSIL FUEL COMBUSTION defects, low birth weights, and premature births.?

Nitrogen oxides can have a toxic effect on the airways,
leading to inflammation, asthmatic reactions, and worsening
of allergies and asthma symptoms.* In addition, nitrogen
oxides react with VOC:s in the sunlight to form ozone—also
known as smog. This layer of brown haze contributes to

Soot, Smog, and Acid Rain

More than 500 large coal power plants and tens of thousands
of other industrial fossil fuel sources constitute a major public
health hazard through the complex mixture of air pollutants
regularly released during combustions: fine particulate matter
(PM), nitrogen oxides (NOx), volatile organic compounds
(VOCs), sulfur oxides (SOx), and a wide range of toxic air
emissions. Numerous studies have documented a wide range
of adverse health impacts from exposure to particulate matter,

decreased lung function, increased respiratory symptoms,
asthma, emergency room visits, hospital admissions, and
premature deaths.” Ozone can also cause irreversible changes

Air Pollution and Asthma

including increased rates of: : .
According to the most recent data from the Center for Disease

® cardiovascular disease, such as atherosclerosis Control and Prevention, ten percent of children—and in all, almost

25 million Americans—are suffering from asthma. Asthma attacks

send millions to emergency rooms each year and air pollution is

® respiratory illness, such as asthma known to be one of the culprits. Air pollution can even contribute to
the development of asthma in previously healthy people.
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A Toxic Toll on Infants and Children

Nearly 37 million children live in areas with unhealthy air due to
ozone smog or soot pollution.? Many illnesses associated with
pollution have been on the rise. Over the past three decades

the rates of mortality from childhood cancers have decreased
dramatically—indicating that we are doing a better job treating and
curing children—yet the rates of cancer incidence among children
have increased 30 percent during that period.?

It is well known that children and infants are uniquely at risk from
air pollution both because of physiological susceptibility and greater
relative exposure.® For instance, compared to adults, children, on
a body-weight basis, ingest more dust and soil and breathe more
air. Also, children play outside and toddlers mouth toys. And,
since their bodies are immature and still developing, children are
more susceptible to the health impacts of pollutants, particularly
certain cancers and reproductive problems, and they have a longer
expected lifetime in which to develop illness after an exposure.®

A recent slate of clean-up measures from the Environmental
Protection Agency (EPA) covering power plants, boilers, and
cement plants, would go a long way toward protecting the health
of children and vulnerable populations. To learn more, visit: http://
www.nrdc.org/air/cleanairact/.
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in lung structure, eventually leading to chronic respiratory
illnesses, such as emphysema and chronic bronchitis.® Other
serious air pollutants produced by burning fuels that contain
high levels of sulfur, such as coal, are sulfur oxides. These
react in the air to create acids that irritate the airways, often
causing severe respiratory symptoms in asthmatics.”

Mercury Emissions: A Mental Assault®
Coal-fired power plants, boilers, and cement factories
contribute to half of all the mercury air emissions in the
United States. Mercury is a highly neurotoxic contaminant
that gets deposited in oceans, lakes, and streams where
it accumulates in fish, other wildlife, and humans when
we eat contaminated foods such as tuna.” Nearly every
state—48 out of 50—has measured mercury contamination
in fish, recording unsafe levels that have prompted health
advisories.'” Health effects of mercury include neurological,
developmental, and behavioral problems, such as lower
IQ, attention deficit hyperactivity disorder (ADHD), and
impaired memory and motor skills."" Cardiovascular effects
including increased risks of heart attacks, increased blood
pressure, and thickening of arteries are also associated with
elevated mercury levels.'?

A significant fraction of the U.S. population already has
elevated levels of mercury in their bodies, with an estimated

8 percent of women having mercury levels considered
unsafe.'? Further, each year in the United States, more than
300,000 newborns may be over exposed to mercury in utero,
increasing their risk of neuro-developmental effects.'* This
mercury contamination is associated with between 115 and
2,675 excess cases per year of cognitive impairment at a level
that would be considered mental retardation.” The cost of
caring for these children has been estimated between $28
million and $3.3 billion each year.'

Health Impacts of Organic Chemicals™

Located across all fifty states, thousands of industrial plants
continue to burn coal and other dirty fossil fuels, releasing
toxic organic compounds such as benzene, formaldehyde,
polycyclic aromatic hydrocarbons (PAHs), acid gases,
chlorinated organics—such as dioxins, and a long list of other
dangerous chemicals (See table 1 for a summary of the health
impacts from these chemicals).'® Some of these pollutants are
particularly toxic to infants and young children.

PAHs are known human mutagens, carcinogens, and
developmental toxicants.'” Infants and children are especially
susceptible to the hazards of PAHs. Greater lifetime cancer
risks result from exposure to carcinogens at a young age, as
these substances are known to cross the placenta to harm
the unborn fetus, contributing to fetal mortality, increased
cancer risk and birth defects.?® Prenatal exposure to PAHs
may also be a risk factor for the early development of
asthma-related symptoms and can adversely affect children’s
cognitive development, with implications for diminished
school performance.”’ Exposure of children to PAHs at levels
measured in polluted areas can also adversely affect 1Q.%

SUPPORT STRONGER MEASURES
TO REDUCE TOXIC EMISSIONS

Polluting energy sources cost the country billions of dollars in
health costs due to illnesses, lost work, and school days. Even
worse, excess pollution causes premature death. Reducing
dangerous pollution is imperative to protecting our children’s
health now and into the future. Modern emission controls
that we know are cost-effective would dramatically reduce
dangerous pollution and are readily available at a cost that

is far less than the health costs shouldered by the public.”
NRDC supports U.S. EPA measures to curb emissions from
major industrial polluters. Visit our website to learn the latest
actions that you can take to save these important public health
protections: http://www.nrdc.org/air/cleanairact/.
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Pollutant

Health Effects

Environmental Effects

Acid Gases (Hydrogen
chloride & Hydrogen fluoride)

Eye, skin, nose, and throat irritation;
respiratory problems.

Contribute acid rain; damage to crops and forests.

Benzene & Other Aromatics

Known carcinogens; irritation to eyes,

skin, and respiratory tract; central nervous
system effects (e.g., drowsiness, dizziness,
headaches, depression, nausea, irregular
heartbeat); reproductive (spontaneous abortion),
developmental, and immune effects.

Contribute to ozone-smog formation.

Dioxins Known/probable carcinogens (soft-tissue Deposit in ecosystems; taken up by fish
sarcomas, lymphomas, stomach carcinomas); and wildlife; accumulated in the food chain.
developmental and immune effects; reproductive
problems; interference with hormones.

Formaldehyde & Other Known carcinogen (lung and nasopharyngeal Contribute to ozone-smog formation.

Aldehydes cancer); eye, skin, nose and throat irritation;

respiratory symptoms.

Heavy Metals (Arsenic,
beryllium, cadmium,
chromium, manganese,
nickel)

Carcinogens (lung, bladder, kidney, skin); affects
the nervous, cardiovascular, dermal, gastro-
intestinal, immune, respiratory and reproductive
systems.

Accumulate in soil and sediment;
can contaminate water.

Lead

Anemia; high blood pressure; brain and kidney
damage; neurological disorders; cancer; lowered
1Q; behavioral problems; immune effects;
reproductive hazards (lower sperm count,
spontaneous abortion).

Affects animals, plants, and aquatic ecosystems.

Mercury

Damage to brain, nervous system, kidneys and
liver; causes neurological and developmental birth
defects (including lower 1Q), behavioral problems
such as attention deficit hyperactivity disorder, and
cardiovascular effects (heart attacks, increased
blood pressure and thickening of arteries).

Carried around the globe; taken up by fish
and wildlife; accumulates in sediment and
the food chain.

Nitrogen Oxides (NO,)

Increased susceptibility to respiratory infections;
irritation of the lung and respiratory symptoms
(e.g., cough, chest pain, difficulty breathing).

Contributes to the formation of smog, acid rain,
water quality deterioration, global warming, and
visibility impairment.

Ozone (0O,) (Secondary
Formation Of)

Eye and throat irritation; coughing; respiratory
tract problems; asthma; bronchitis; lung damage;
premature death.

Damage to crops, vegetation, and ecosystems.

Particulate Matter (PM)

Asthma; bronchitis; lung damage; cancer; heavy
metal poisoning; cardiovascular effects including
heart attack and premature death.

Visibility impairment; atmospheric deposition;
aesthetic damage.

Polycyclic Aromatic
Hydrocarbons (PAH)

Known and probable carcinogens (lung);
developmental toxicants; birth defects;
associated with lower 1Qs; affects the immune
system and skin.

Can accumulate in soil and sediment and
potentially contaminate water.

Sulfur Dioxide (SO,)

Sources:

Eye irritation; wheezing; chest tightness,
shortness of breath; lung damage.

Contributes to the formation of acid rain;
visibility impairment; plant and water damage;
aesthetic damage.

1. Agency of Toxic Substances and Disease Registry. ToxFAQs, http://www:.atsdr.cdc.gov/toxfags/index.asp (accessed June 2011).
2. Environmental Health & Engineering Inc., 2011.
3. U.S. Environmental Protection Agency. Health Effects Summary, http://www.epa.gov/apti/course422/ap7a.html (accessed June 2011).

PAGE 3 | NRDC Gasping for Air: Toxic Pollutants Continue to Make Millions Sick and Shorten Lives



-

Y

Environmental Health & Engineering Inc. Emissions of Hazardous Air Pollutants from Coal-Fired Power Plants. Prepared for American Lung Association, March 7, 2011.

Clean Air Task Force. Toll from Coal. http://www.catf.us/resources/publications/view/138 (accessed June 2011).

Kuenzli N, Jerrett M, Mack WJ, Beckerman B, LaBree L, Gilliland F, Thomas D, Hodis HN. “Ambient Air Pollution and Atherosclerosis in Los Angeles,” Environmental Health Perspective 113 (February 2005):201-6.

Miller KA, Siscovick DS, Sheppard L, Shepherd K, Sullivan JH, Anderson GL, Kaufman JD. “Long-term Exposure to Air Pollution and Incidence of Cardiovascular Events in Women,” New England Journal of Medicine 1:356
(February 2007):447-58; Hoffman B, Moebus S, Mohlenkamp S, Stang A, Lehman N, Dragano D, Schmermund A, Memmesheimer M, Mann K, Erbel

R, Jockel K-H. “Residential Exposure to Traffic Is Associated With Coronary Atherosclerosis.” Circulation, published online July 16, 2007, D0I:10.1161 / CIRCULATIONAHA.107693622

Pope CA, Muhlestein JB, May HT, Renlund DG, Anderson JL, Horne BD. “Ischemic Heart Disease Events Triggered by Short-term Exposure to Fine Particulate Air Pollution,” Circulation 114 (December 5): 20062443-8;
Schwartz J, Slater D, Larson TV, Person WE, Koenig JQ. “Particulate Air Pollution and Hospital Emergency Room Visits for Asthma in Seattle,” American Review of Respiratory Disease 147 (April 1993):826-31.

Ritz B, Wilhelm M, Zhao Y. “Air Pollution and Infant Death in Southern California, 1983-2000," Pediatrics 118 (August 2000):493-502.

Ritz B, Wilhelm M. “Residential Proximity to Traffic and Adverse Birth Outcomes in Los Angeles County, California, 1994-1996," Environmental Health Perspective 111 (February 2003):207-16.

Wilhelm M, Ritz B. “Local Variations in CO and Particulate Air Pollution and Adverse Birth outcomes in Los Angeles County, California, USA,” Environmental Health Perspective 113 (September 2005):1212-21.

Jerrett M, Burnett RT, Ma R, Pope CA, Krewski D, Newbold KB, Thurston G, Shi Y, Finkelstein N, Calle EE, Thun MJ. “Spatial Analysis of Air Pollution and Mortality in Los Angeles,” Epidemiology 16 (November 2005):727-36.
Davies, R.J., Rusznak, C., Calderon, M.A., Wang, J.H., Abdelaziz, M.M., Devalia, J.L.: “Allergen-irritant interaction and the role of corticosteroids,” Allergy 52, (Suppl 38) (1997):59-65.

Davies, R.J., Rusznak, C., Devalia, J.L.: “Why is allergy increasing?—environmental factors,” Clinical & Experimental Allergy 28, (Suppl 6) (1998):8-14.

U.S. Environmental Protection Agency. Provisional Assessment of Recent Studies on Health and Ecological Effects of Ozone Exposure. U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-09/101, 2009.
Hodgkin, J.E., Abbey, D.E., Euler, G.L., Magie, A.R. “COPD prevalence in nonsmokers in high and low photochemical air pollution areas,” Chest 86 (1984):830-838;

Abbey DE, Petersen F, Mills PK, Beeson WL. “Long-term ambient concentrations of total suspended particulates, ozone, and sulfur dioxide and respiratory symptoms in a nonsmoking population,” Archives of Environmental
Health 48 (1993):33—46.

Nicolai, T. “Environmental air pollution and lung disease in children,” Monaldi Archives of Chest Disease 54 (1999):475—478.

U.S Environmental Protection Agency. Regulatory Impact Analysis: National Emission Standards for Hazardous Air Pollutants for Industrial, Commercial, and Institutional Boilers and Process Heaters (RIA) Draft Report. April
2010.

U.S. Environmental Protection Agency. Human Exposure to Methylmercury. 2009. http://www.epa.gov/mercury/exposure.htm (accessed June 2011).

U.S. Geological Survey. Recent findings from the National \Water-Quality Assessment (NAWQA) and Toxic Substances Hydrology Programs (as presented to the NAWQA National Liaison Committee, August 21, 2009). 2009.
U.S. Environmental Protection Agency 2007. National Listing of Fish Advisories Technical Fact Sheet: 2005/06 National Listing Fact Sheet. EPA-823-F-07-003; July 2007.

U.S. Department of Health and Human Services and Environmental Protection Agency. 2009. What You Need to Know About Mercury in Fish and Shellfish. Available at http://www.fda.gov/Food/FoodSafety/Product-
Specificinformation/Seafood/FoodbormnePathogensContaminants/Methylmercury/ucm115662.htm (accessed June 2011).

U.S. Geological Survey. Mercury in Fish, Bed Sediment, and Water from Streams Across the United States, 1998-2005. 2009.

Myers GJ, Davidson PW. “Prenatal mercury exposure and children: Neurologic, developmental, and behavioral research,” Environ Health Perspect 106 (Suppl 3) (1998): 841-847.

Grandjean P, White RF, Weihe P, Jorgensen PJ. “Neurotoxic risk caused by stable and variable exposure to methylmercury from seafood,” Ambulatory Pediatrics 3, no. 1 (2003):18-23.

Debes F, Budtz-Jargensen E, Weihe P, White RF, Grandjean P. “Impact of prenatal methylmercury exposure on neurobehavioral function at age 14 years,” Neurotoxicology and Teratology 28, no. 5 (2006):536-47.

Oken E, Wright RO, Kleinman KP, Bellinger D, Amarasiriwardena CJ, Hu H, Rich-Edwards JW, Gillman MW. “Maternal fish consumption, hair mercury, and infant cognition in a U.S. Cohort,” Environmental Health Perspective
113, n0.10 (2005):1376-80.

Oken E, Radesky JS, Wright RO, Bellinger DC, Amarasiriwardena CJ, Kleinman KP, Hu H, Gillman MW. “Maternal fish intake during pregnancy, blood mercury levels, and child cognition at age 3 years in a US cohort,”
American Journal of Epidemiology 167, no. 10 (2008):1171-81.

Myers GJ, Thurston SW, Pearson AT, Davidson PW, Cox C, Shamlaye CF, Cernichiari E, Clarkson TW. “Postnatal exposure to methyl mercury from fish consumption: a review and new data from the Seychelles Child
Development Study,” Neurotoxicology and Teratology 30, no. 3 (2009):338-49.

Yoshida M, Shimizu N, Suzuki M, Watanabe C, Satoh M, Mori K, Yasutake A. “Emergence of delayed methylmercury toxicity after perinatal exposure in metallothionein-null and wild-type C57BL mice,” Environmental Health
Perspective 116, no. 6 (2008):746-51.

Yokoo EM, Valente JG, Grattan L, Schmidt SL, Platt |, Silbergeld EK. “Low level methylmercury exposure affects neuropsychological function in adults,” Environmental Health 2, no. 1(2003):8.

Guallar E, Sanz-Gallardo MI, van't Veer P, Bode P, Aro A, Gomez-Aracena J, et al. “Mercury, fish oils, and the risk of myocardial infarction.” New England Journal of Medicine 347, no. 22 (2002):1747-54.

Salonen JT, Seppanen K, Nyyssonen K, Korpela H, Kauhanen J, Kantola M, et al. “Intake of mercury from fish, lipid peroxidation, and the risk of myocardial infarction and coronary, cardiovascular, and any death in eastern
Finnish men.” Circulation 91, no. 3 (1995):645-55.

Choi AL, Weihe P, Budtz-Jargensen E, Jargensen PJ, Salonen JT, Tuomainen TP, Murata K, Nielsen HP, Petersen MS, Askham J, Grandjean P. “Methylmercury exposure and adverse cardiovascular effects in Faroese whaling
men,” Environmental Health Perspective 117, no. 3 (2009):367-72.

Jacob-Ferreira AL, Passos CJ, Jordao AA, Fillion M, Mergler D, Lemire M, Gerlach RF, Barbosa Jr F, Tanus-Santos JE. “Mercury Exposure Increases Circulating Net Matrix Metalloproteinase (MMP)-2 and MIMP-9 Activities,”
Basic Clinical Pharmacological Toxicology (2009): 1-8 [Epub ahead of print] PMID: 19594729.

Schober SE, Sinks TH, Jones RL, Bolger PM, McDowell M, Osterloh J, et al. “Blood mercury levels in US children and women of childbearing age 1999-2000," Journal of the American Medical Association 289, no. 13
(2003):1667-74.

Hightower JM, 0'Hare A, Hernandez GT. “Blood mercury reporting in NHANES: identifying Asian, Pacific Islander, Native American, and multiracial groups,” Environmental Health Perspective 114, no. 2 (2006):173-5.
Mahaffey KR, Clickner RP, Jeffries RA. “Adult women's blood mercury concentrations vary regionally in the United States: association with patterns of fish consumption (NHANES 1999-2004)," Environmental Health
Perspective 117, no. 1 (2009):47-53.

Mahaffey KR, Clickner RP, Bodurow CC. “Blood organic mercury and dietary mercury intake: National Health and Nutrition Examination Survey, 1999 and 2000,"Environmental Health Perspective 112, no. 5 (2004):562-70.
Trasande, Leonardo, Schecter, Clyde, Haynes, Karla A., and Landrigan Phillip. “Mental Retardation and Prenatial Methylmercury Toxicity,” American Journal of Industrial Medicine 49 (2006):153-158.

Trasande, Leonardo, Schecter, Clyde, Haynes, Karla A., and Landrigan Phillip. “Applying Cost Analyses to Drive Policy that Protects Children Mercury as a Case Study, Ann. N.Y.,” Academy of Sciences 1076 (2006):911-923.
Agency for Toxic Substances and Disease Registry, Public Health Statements, http://www.atsdr.cdc.gov/

U.S. Environmental Protection Agenc. Regulatory Impact Analyses for proposed Toxics Rule (the Utility MACT and NSPS proposals). March 21, 2001.

U.S. Environmental Protection Agency. Regulatory Impact Analysis: National Emission Standards for Hazardous Air Pollutants for Industrial, Commercial, and Institutional Boilers and Process Heaters. February 23, 2011.
Both documents and other relevant information available at: http://www.epa.gov/ttn/ecas/ria.html

Salmon A.G. and Meehan T. “Potential Impact of Environmental Exposures to Polycyclic Organic Material (POM) on Children's Health,” California Office of Environmental Health Hazard Assessment (OEHHA). http://www.
oehha.ca.gov/public_info/public/kids/pdf/PAHs %200n%20Children's%20Health.pdf (accessed June 2011).

Agency for Toxic Substances and Disease Registry, Public Health Statement for Polycyclic Aromatic Hydrocarbons (PAHs). August 1995. http://www.atsdr.cdc.gov/PHS/PHS.asp?id=120&tid=25.

Perera FP. “DNA Damage from Polycyclic Aromatic Hydrocarbons Measured by Benzo[a]pyrene-DNA Adducts in Mothers and Newborns from Northern Manhattan, The World Trade Center Area, Poland, and China,” Cancer
Epidemiology Biomarkers & Prevention 14, no. 3 (2005).709-14.

Perera FP. Rauh V, Tsai WY, Kinney P, Camann D, et al. “Effects of transplacental exposure to environmental pollutants on birth outcomes in amultiethnic population,” Environmental Health Perspective 111 (2003): 201—205.
Perera FP et. al. “Effect of Prenatal Exposure to Airborne Polycyclic Aromatic Hydrocarbons on Neurodevelopment in the First 3 Years of Life among Inner-City Children,” Environmental Health Perspective 114 (2006):1287—
1292.

Perera, FP et. al. “Prenatal Airborne Polycyclic Aromatic Hydrocarbon Exposure and Child 1Q at Age 5 Years,” Pediatrics 124 (2009).e195-202.

% Testimony of Michael J. Bradley, President, M.J. Bradley & Associates LLC and Executive Director of the Clean Energy Group, May 24, 2011. http://www.supportcleanair.com/resources/letters/file/5.24.11-Bradley-Written-

Submission-for-EPA-Hearing-Draft-052411.pdf (accessed in June 2011).

& Printed on recycled paper © Natural Resources Defense Council July 2011 www.nrdc.org/policy N RDC



