
Below please find selected research on the health impacts of nitrogen dioxide (NO2) pollution.  The EPA is currently considering tightening the federal standards that track NO2 emissions, which come predominantly from non-road mobile sources in South Carolina. 
Nitrogen Dioxide linked to:
Increased Hospital Admissions for Severe Health Problems 

A 2000 study done on the Los Angeles air basin shows a significant correlation between NO2 and illnesses such as pulmonary disease, cardiovascular disease, cerebrovascular disease and abdominal disease. During the colder months of winter and autumn when climate trends amplify the amount of NO2 in the air, hospitals experience a 4% increase in cardiovascular admissions. Similar trends can also be seen with pulmonary, cerebrovascular, and abdominal diseases during seasonal analyses.

Linn, W. S., Y. Szlachcic, H. Gong, Jr., P. L. Kinney and K. T. Berhane. 2000. Air pollution 

and daily hospital admissions in metropolitan Los Angeles. Environ Health Perspect. Vol. 108 (5): 427‐34. http://www.ehponline.org/members/2000/108p427-434linn/108p427.pdf

Increased Rates of Childhood Asthma 

 A 2006 study done over a period of 22 months shows a strong linkage to NO2 and asthma in children (with a confidence level of 95%). During this time heightened amounts of NO2 in the air correlated with an increase in inhaler use. In the U.S. alone, 2.5 million children suffer from asthma and an estimated 12.8 billion dollars are spent each year in accordance to this problem. 

Schildcrout, J. S., L. Sheppard, T. Lumley, J. C. Slaughter, J. Q. Koenig and G. G. Shapiro. 2006. Ambient air pollution and asthma exacerbations in children: an eight‐city analysis. Am J Epidemiol. Vol. 164 (6): 505‐17. http://aje.oxfordjournals.org/cgi/reprint/kwj225v1

Increased Mortality Rates 

A 2000 study which monitored air quality as well as hospital admissions in three major U.S. counties found an influx of total non-accidental deaths on days where there was a 10% increase of NO2 in the air. A strong tie also exists between NO2 and cardiovascular disease which is one of the leading causes of death in the nation. 

Moolgavkar, S. H. 2000a. Air Pollution and Daily Mortality in Three U.S. Counties. Environ Health Perspect. Vol. 108 (8): 777‐784. http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1638292&blobtype=pdf
Other air toxics linked to:
Lowered IQ in Children
A 2009 study in New York City found that children of mothers exposed to high levels of polycyclic aromatic hydrocarbons (PAHs) in an urban setting had full scale and verbal IQ scores that were 4.31 and 4.67 points lower than those of less exposed children, a difference that could be educationally meaningful in terms of school success. PAHs come from the burning of organic substances, including diesel fuel.
Perrera, FP, Zhigang L, Whyatt R, Hoepner L, Wang, S, Camann D, Rauh V. 2009. Prenatal Airborne Polycyclic Aromatic Hydrocarbon Exposure and Child IQ at Age 5 Years. Pediatrics. 124(2). August, 2009.
Below please find selected research on the health impacts of fine particle pollution.  Diesel engines associated with ports are a significant source of fine particulate pollution.
More fine particle pollution linked to:
Cardiovascular Events & Death from Cardiovascular Disease

A 2007 study in the New England Journal of Medicine examined the relationship of heart disease to the concentration of PM 2.5 in the air.  This study looked at the long-term exposure in 65,000 women across America.  It concluded that each 10 µg increase in fine particulate matter (per cubic meter of air) was associated with a 24% increase in the risk of a cardiovascular event and a 76% increase in the risk of death from cardiovascular disease.  It is alarming to note that this study was conducted in some areas with less fine particle pollution than Charleston has.

 Kristin A. Miller, M.S., David S. Siscovick, M.D., M.P.H., Lianne Sheppard, Ph.D., Kristen Shepherd, M.S., Jeffrey H. Sullivan, M.D., M.H.S., Garnet L. Anderson, Ph.D., and Joel D. Kaufman, M.D., M.P.H., “Long-Term Exposure to Air Pollution and Incidence of Cardiovascular Events in Women,” New England Journal of Medicine, Feb. 1, 2007, Volume 356:447-458.

Death from Cancer, Heart Attack, Stroke & General Causes

A 2002 study in the Journal of the American Medical Association shows that each 10 µg/m3 elevation in fine particulate air pollution leads to an 8% increased risk of lung cancer deaths; a 6% increased risk of cardiopulmonary mortality (heart attacks and strokes); and 4% increased risk of death from general causes.

Pope, Clive Arden III; Richard P. Burnett, et al. “Lung Cancer, Cardiopulmonary Mortality, and Long-term Exposure to Fine Particulate Air Pollution.” Journal of the American Medical Association, March 6 2002— Vol. 287, No. 92.

Respiratory Deaths in Infants
A 2006 study in Pediatrics found a 7% to 12% increase in the risk of respiratory deaths per 10 µg/m3 increase in particulate matter experienced 2 weeks before death for infants 4 to 12 months of age.  For older infants, 7 to 12 months of age, the risk of respiratory death more than doubled for those who were exposed to high average levels of particulates in the previous 6 months.

Source: Beate Ritz, MD, PhD, Michelle Wilhelm, PhD, and Yingxu Zhao, PhD, “Air Pollution and Infant Death in Southern California,” 1989–2000 Pediatrics Vol. 118 No. 2 August 2006, pp. 493-502.
Less fine particle pollution linked to lower:
Mortality Rates
A 2006 study found that an average of 3% fewer people died for every reduction of 1 µg/m3 in the average levels of fine particulate pollution (PM 2.5).  This research was a follow-up to the landmark Harvard Six Cities Study, which tracked the results of pollution on adults in the 1970s and 80s and led to an important revision in federal air quality standards.
Francine Laden, Joel Schwartz, Frank E. Speizer and Douglas W. Dockery, “Reduction in Fine Particulate Air Pollution and Mortality: Extended Follow-up of the Harvard Six Cities Study,” American Journal of Respiratory and Critical Care Medicine Vol 173. pp. 667-672, (2006).
A 2009 study with 51 US cities found that a reduction of 10ug per cubic meter of fine particulate pollution resulted in an average increase in life expectancy of 7.3 months. 

C. Arden Pope, III, Ph.D., Majid Ezzati, Ph.D., and Douglas W. Dockery, Sc.D., “Fine-Particulate Air Pollution and Life Expectancy in the United States.”  New England Journal of Medicine,  January 22, 2009, Volume 360:376-386.
Demand for Acute Asthma Care

During the 1996 Olympics in Atlanta, commuters used more mass transit to prevent gridlock.  When traffic declined by 22.5%, acute asthma care declined 44%.  
Friedman MS, Powell KE, Hutwagner L, et al. “Impact of changes in transportation and commuting behaviors during the 1996 Summer Olympic games in Atlanta on air quality and childhood asthma.” 

Journal of the American Medical Association. 2001; 285:897-905.
Proximity to diesel exhaust linked to:
Leukemia and Other Forms of Cancer

Children living within 250 yards of highways with 20,000 or more vehicles per day were eight times more likely to get leukemia, and six times more likely to develop all forms of cancer.
Pearson, Wachtel; Robert L. Pearson, and Kristie Ebie. (2000). Distance-weighted traffic density in proximity to a home is a risk factor for leukemia and other childhood cancers.  Journal of Air and Waste Management Association 50:175-180.

Asthma

Children living within 250 feet of major roads had a 50% greater chance of having had symptoms of asthma in the previous year. 

McConnell, R., Berhane, K., Yao, L., Jerrett, M., Lurmann, F., Gilliland, F., Kunzli, N., Gauderman, J., Avol, E., Thomas, D., & Peters, J. (2006). Traffic, susceptibility, and childhood asthma. Environmental Health Perspectives,114, 766-72.

Heart Disease, Lung Disease & Premature Death

Adults living near a main road were almost twice as likely to die from heart or lung disease and 1.4 times as likely to die from any premature cause compared with those who lived in less-trafficked areas.  The authors noted that traffic emissions contain many pollutants that might be responsible for these health risks, such as ultra-fine particles, diesel soot, and nitrogen oxides, which have been linked to cardiovascular and respiratory problems.

 Hoek, Brunekreef, Goldbohn, Fischer, van den Brandt.(2002). “Association Between Mortality and Indicators of Traffic-related Air Pollution in the Netherlands: A Cohort Study.” Lancet, 360 (9341):12039.

Exposure to Benzene & Other Chemicals 
Children living in a central urban area with high traffic density have 71% higher levels of benzene in their blood than children living in a small city with low traffic density.  Blood levels of toluene and carboxyhemoglobin (formed after breathing carbon monoxide) were also significantly elevated (56 percent and 33 percent higher, respectively) among children regularly exposed to vehicle pollution. Aplastic anemia, a serious condition in which bone marrow stops producing blood cells, and leukemia were associated with excessive exposure to benzene.
Jermann E, H. Hajimiragha, A. Brockhaus, I Freier, U. Ewers, A. Roscovanu: Exposure of children to benzene and other motor vehicle emissions. Zentralblatt fur Hygiene und Umweltmedizin 189:50-61, 1989.

Particle pollution from ships responsible for:
60,000 Deaths Per Year Worldwide

Particle pollution from international shipping vessels causes 60,000 deaths worldwide each year.  Given projected growth in trade, these annual mortalities from lung cancer and cardiopulmonary diseases could increase 40% by 2012. 

Source: James J. Corbett, et al, “Mortality from Ship Emissions: A Global Assessment” Environmental Science& Technology, November 5, 2007 http://pubs.acs.org/cgi-bin/sample.cgi/esthag/asap/pdf/es071686z.pdf

Prepared by Nancy Vinson, S.C. Coastal Conservation League (843) 723-8035 – February 2009.

