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Traffic Pollutants and Health Effects

A recent survey of California schools revealed that approximately 2.3% of public schools were located within 150 meters of high-traffic roads (greater that 50,000 vehicles per day), and an additional 7.2 % were within 150 meters of medium traffic roads (25,000 – 50,000 vehicles per day).

Additional information on potential health effects of traffic pollutants is summarized on the following pages. Two fact sheets prepared by the California Office of Environmental Health Hazard Assessment, a unit of Cal/EPA, are also referenced.  These fact sheets contain information regarding air pollution from traffic and children’s health, and what can be done to reduce exposure. The fact sheets can be accessed at the following links: 

http://www.oehha.ca.gov/public_info/facts/pdf/Factsheetparent.pdf and

 

http://www.oehha.ca.gov/public_info/facts/pdf/Factsheetschools.pdf.

Vehicle emissions contain a number of substances that can be harmful, including toxic air contaminants such as benzene and diesel particulate matter.  A growing body of scientific evidence shows that living or going to school near roadways with heavy traffic volumes is associated with a number of adverse effects.  These include increased respiratory symptoms, increased risk of heart and lung disease, and elevated mortality rates.  

While most of the studies were conducted in Europe, a number of research projects conducted in the U.S. and California are finding similar results.  For example, the recently completed Children’s Health Study, a ten year study conducted by the USC School of Medicine, found strong evidence that exposure to pollutants related to vehicle emissions such as nitrogen dioxide and elemental carbon (or soot) are linked to a slowing of lung function growth.  The researchers concluded that the resulting deficits in lung function are likely permanent, and may increase the risk for respiratory and other diseases later in life.  The study also found that the children in the study that lived the nearest to roadways with heavy traffic, such as freeways, showed increased risk for having asthma.

A recent study of schoolchildren living in Alameda County in northern California found that traffic related pollution is associated with respiratory symptoms.  The researchers measured several traffic pollutants, including black carbon and nitrogen oxides.  The pollutant concentrations at schools located within 300 meters downwind of a freeway were higher compared to schools upwind or further from major traffic sources.  Associations were observed between asthma and bronchitis symptoms and pollutant levels.

Measurements taken in Southern California found elevated levels of pollutants from vehicle exhaust near freeways.  For example, right next to a freeway, carbon monoxide was found to be about 23 times higher than background levels.  Also, black carbon, which is mainly from diesel fueled vehicles, was nearly five times higher than upwind levels.  The concentrations dropped off substantially with distance downwind from the freeway within the first 150 meters, and approached upwind levels at about 300 meters distance.  This is illustrated in Figure 1 on the following page.

A study conducted by the AQMD in 1998-1999 found cancer risks of about 1,400 in a million related to lifetime exposure to toxic air contaminants.  Most of the risk was found to be related to substances from vehicle exhaust, with diesel exhaust contributing about 70% of the total.  The risks were found to be highest near sources of vehicle emissions, such as freeways.  The graph in Figure 2 illustrates an example of the risk from lifetime exposure to diesel exhaust with distance from a hypothetical freeway.  The risk estimates were calculated based on an air quality dispersion model, and reflect the relative changes in average concentration with distance. 
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Figure 1.
Relative concentration of traffic emission downwind of a freeway.
Data from Zhu, 2002
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Figure 2.
Relative cancer risk from diesel particulate matter as a function of downwind distance 
Estimated risk from a hypothetical freeway.  Relative impacts are reduced about 80% within 300 meters from the roadway.
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