Outdoor (Ambient) Air Quality

Definition:  Only a small number of air pollutants are routinely measured. The proportion of people exposed to pollutants above EPA's health-based standards in an indicator of the possible health hazard of air pollution. For other pollutants, sources of air pollutants are used to indicate possible human exposures.

Summary
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Air pollution is a major public health concern because it can affect large populations, and people do not have choices about the air they breathe. There are many sources of air pollution in both urban and non-urban areas. Air quality in Washington is generally most affected by local sources of air pollution. Air pollution monitoring is conducted in areas where there are known air pollution sources, usually based on regulatory requirements. Air pollution is declining for some pollutants which are controlled on a regional basis. However, local air pollution sources can still affect people, and air pollution from motor vehicles, especially diesel engines, continues to be a concern. 

Introduction

Air pollution is associated with a variety of health effects including respiratory tract irritation, asthma, heart and lung diseases, decreased immunity, and increased risk of cancer. The very young and very old are particularly sensitive to air pollution. Most healthy people recover from the effects of air pollution when air quality improves. However, people with existing lung and heart diseases (such as asthma or chronic obstructive pulmonary disease) are at risk of dying from either short-term or long-term exposure to air pollution.  

Air pollution in Washington comes primarily from local sources, not from sources in other states. The Washington State Department of Ecology (Ecology) estimated that in 1999 motor vehicles accounted for about 57% of air pollution.
 Other significant sources of air pollution include industrial emissions (17%), woodstoves and fireplaces (11%), and outdoor burning (5%). Lawnmowers, boats and other recreational vehicles, aircraft, and trains account for the remaining 10%. 

Under the Federal Clean Air Act, the U. S. Environmental Protection Agency (EPA) establishes health-based standards for six Criteria Pollutants: ground level ozone, carbon monoxide (CO), particulate matter (PM), nitrogen dioxide, sulfur dioxide, and lead. National standards are set for these six pollutants because they are found in almost every community and can disperse over large areas.  

The EPA also regulates 189 pollutants categorized as "hazardous air pollutants" (HAPs). States have the authority to regulate more HAPs and to develop more stringent standards than the federal government. The Washington Department of Ecology regulates a total of 468 HAPs (referred to as Toxic Air Pollutants). Unlike the Criteria Pollutants, HAPs in a community usually come from sources in that community, so states and local air pollution authorities individually regulate them. HAPs are currently regulated by specifying the minimum air emission control technology that a source, such as a factory, must have. Because many HAPs are emitted from the same sources that generate Criteria Pollutants, a portion of HAPs emissions are controlled by measures which control Criteria Pollutants.  

Description of Potential Indicators

Hazard Indicators. Outdoor (ambient) air concentrations of Criteria Pollutants provide information about potential health impacts in areas where they are measured. However, Criteria Pollutants are usually only measured in areas where they have a history of exceeding EPA's standards. HAPs were generally not measured in ambient air until recently. EPA is beginning to put a network of monitors for HAPs in place. Information about air pollution sources and releases can be used as hazard indicators.

Exposure Indicators. It is difficult to determine how much air pollution people are exposed to. People’s individual exposure to air pollutants depends on the quality of the air where they spend their day, their activity levels during the day, and their age. Until recently, exposure data have generally not been available for air pollutants.  

Protective Indicators. Because the standards for Criteria Pollutants are health-based, the number of days that meet these standards or the proportion of the population exposed to Criteria Pollutants above the standards are used as protective indicators. The number of sources that meet their emission control requirements could also be used as a protective indicator.

Health Outcome Indicators. Illness and symptoms due to air pollution are difficult to track in the population. For example, asthma attacks, which for some people can be triggered by air pollution, are not monitored statewide. Therefore, health outcome indicators associated with air pollution are limited in scope or are not readily available. The Washington State Department of Health (DOH) and local health agencies issue health warnings during air pollution episodes such as high ozone levels or concentrated smoke from forest fires to help prevent illness during these events.  

Population Exposure to Ozone, Particulate Matter, and Carbon Monoxide above EPA's standards

This section focuses on air monitoring information for three of the six Criteria Pollutants: ozone, particulate matter, and carbon monoxide. The remaining three Criteria Pollutants (lead, sulfur dioxide and nitrogen dioxide) have not exceeded EPA's standards in the state for many years and are not required to be monitored. Sulfur dioxide is monitored in a few areas where there are known sources; however, it has met the standard in Washington since 1994.

Ozone. Ozone is a major component of smog. Ambient ozone is not directly emitted from sources but is formed in the environment by reactions involving volatile organic compounds and nitrogen oxides in the presence of ultra-violet (UV) sunlight. Ozone is a respiratory tract irritant and has been associated with premature aging of the lung, increases in respiratory tract infections, and aggravation of asthma.  

Major sources of precursors for ozone air pollution are motor vehicles, power plants, gasoline storage and transfer, industry, paints, and solvents.  

Particulate Matter (PM). Epidemiological studies indicate that small particles or particulate matter air pollution is associated with increases in mortality, especially in people older than 65 years old who have existing cardiopulmonary diseases and in infants. It is also associated with health problems including aggravation of asthma, especially in children, and other chronic lung diseases, impacts on lung function, and increased susceptibility to infectious illnesses. 

Particulate matter air pollution includes several types of particles with different chemical compositions. Smaller sized particles (less than 2.5 microns in diameter, PM2.5) come from combustion sources, while large particles (between PM2.5 and PM10, i.e. particles between 2.5 and 10 microns in diameter) include wind-blown dust as well as bacteria, pollen, and mold spores. Particles emitted from a combustion source generally consist of a central carbon core upon which other pollutants can be attached, such a polycyclic aromatic hydrocarbons (PAHs) or metals, depending on the source. Major sources of particulate air pollution include wood stoves, dust, open burning, agricultural burning, forest fires, motor vehicles especially diesel-powered ones, industry, and construction.

Carbon Monoxide (CO). Carbon monoxide impairs the blood's oxygen carrying ability.  Individuals with ischemic heart disease are particularly sensitive to carbon monoxide exposures. Carbon monoxide is formed during combustion. Major sources include wood stoves, open burning, motor vehicles, and industrial combustion.  

Time Trends
The proportion of people in Washington exposed to levels of ozone, particulate matter, and carbon monoxide above EPA's health-based standard has decreased over time. The sharp drop-off in this proportion for ozone and carbon monoxide is due to the fact that attainment of the standard across an area places all residents of the area in a healthful air category. Regulatory actions and education have contributed to bringing ozone and carbon monoxide areas into compliance with standards.
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Geographic Variation
Air monitors for ozone, particulate matter, and carbon monoxide are primarily used to determine if the area meets EPA's standards. These monitors are located where the highest levels of these pollutants are expected. Washington's nonattainment areas (areas that do not meet the standard) and maintenance areas (areas that have recently come into compliance with the standard and are monitored to ensure they continue to meet the standard) as of 1999 are discussed below for ozone, particulate matter, and carbon monoxide. 

[image: image3.jpg]OZONE - MAINTENANCE AREAS

=

¥ il
B

Ozone Areas
[] Meaintenance Areas

Produced by DIRM GIS



[image: image4.jpg]PM10 - NONATTAINMENT AREAS
. DuwamisH S e
' ® Kent
Nacafiny

ke RN S
- —‘&‘Tl

PM10 Areas
¢ Nonattainment Area

Produced by DIRM GIS



Ozone. Currently, all areas in the state comply with EPA's standard for ozone. Ozone continues to be measured in two ozone maintenance areas in the state, the Puget Sound region, which includes portions of King, Pierce, and Snohomish counties, and the Vancouver area.  

Ozone pollution impacts large areas because it is transported long distances from where it is generated. For that reason, current monitoring for ozone covers a large area around the Puget Sound region.  

Particulate Matter (PM). Currently, PM10 is monitored in seven areas of the state where it has exceeded EPA's standard. These areas are the Seattle-Duwamish and Kent Valley in King County, the Tacoma Tideflats in Pierce County, and parts of Thurston County, Yakima, and Spokane counties and Wallula.

Monitors for PM2.5 are located at some of the same sites as PM10 monitors and at additional sites to comply with EPA's new particulate matter standards, which apply to PM2.5 as well as PM10. Additional monitors for PM2.5 are being used for chemical analysis of particulate matter to determine the major sources contributing to PM2.5.  

Carbon Monoxide. Currently, the Spokane area and Yakima are out of compliance with EPA's standard for carbon monoxide. Carbon monoxide continues to be measured in two maintenance areas, the Puget Sound and Vancouver regions.  

Population Characteristics
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In 1996, a disproportionate number of blacks and Asian and Pacific Islanders lived in nonattainment areas for ozone and carbon monoxide compared with whites, Native Americans, and Hispanics. This is because a higher proportion of these groups live in urban areas where there are more concentrated sources of these ambient air pollutants. 

Healthy People 2010 

The Healthy People 2010 objective 8-1 is to reduce the proportion of people exposed to air that does not meet EPA's Criteria Pollutant health-based standards to 0%. In 1997, 43% of people in the US were living in areas that exceeded EPA's standard for ozone, 12% were living in areas that exceeded EPA’s standard for particulate matter, and 19% were living in areas that exceeded EPA's standard for carbon monoxide (see Technical Note 1).

Diesel

Diesel exhaust contains a mixture of many pollutants including carbon monoxide, carbon dioxide, nitrogen oxides, sulfur oxides, benzene, polycyclic aromatic hydrocarbons (PAHs), fine particulate matter, and toxic air pollutants such as benzene, 1,3-butadiene, and formaldehyde. Particles in diesel emissions, or diesel particulate matter (DPM), contain carcinogenic and biologically active contaminants. Diesel exhaust is associated with a number of health effects including chronic respiratory problems, decreases in lung function, changes in the immune system, and lung cancer.  

DPM is not considered a HAP, except in California, but many constituents of DPM are regulated as hazardous air pollutants (see Technical Note 2). Major sources of diesel emissions include motor vehicles, such as trucks and boats, and stationary sources such as diesel-powered generators.  

Time Trends
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While the number of gallons of gasoline sold has remained relatively constant, the number of gallons of diesel sold has increased by 260% in Washington since 1981. Reasons for this include increase in diesel pickup truck use and commercial truck fleets.
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Healthy People 2010

There are no Healthy People 2010 objectives specific to diesel use or diesel emissions.  

Intervention Strategies 

Outdoor air quality regulations, mainly the federal and state Clean Air Acts, have decreased the level of many air pollutants. These regulations rely on air pollution monitoring data and control of emissions at air pollution sources. State regulations have resulted in a decrease in smoke from agricultural burning. Burn bans and other local regulations have decreased smoke from wood stoves and outdoor burning.  

Vehicle emission regulations and inspections have decreased levels of some air pollutants. Banning of lead gasoline has greatly decreased lead air pollution. Improved fuel efficiency, cleaner burning engines, and carpooling programs and mass transit will help to decrease vehicle emissions. Diesel emissions can be reduced by using lower sulfur diesel fuel, clean diesel technology for new vehicles and generators, and retrofitting in-use diesel with cleaning technology (see Technical Note 3).  

See related sections on Asthma, and Indoor Air Quality.

Data Sources

Sources of air pollution data:  Washington Department of Ecology, 1999 Air Quality Trends Report, 2000.

Ozone, particulate matter (PM10), and carbon monoxide data for population estimates and maps:  Washington Department of Ecology.  Population proportion data and race/ethnicity proportions prepared by DOH, Office of Environmental Health Assessments.  

Diesel gallons sold data:  Washington Department of Transportation.  

For More Information

Washington Department of Health, Office of Environmental Health Assessments: (360) 236-3200

Washington Department of Ecology, Air Quality Program, (360) 407-6800, and http://www.ecy.wa.gov/programs/air/airhome.html.
Technical Notes

Technical Note 1. All areas are required to come into compliance with EPA's standards for Criteria Pollutants by 2012 for all pollutants except PM2.5. Areas are required to come into compliance for PM2.5 by 2017.

Technical Note 2. The state of California designated diesel particulate matter a toxic air pollutant in 1998.

Technical Note 3. The Puget Sound Clean Air Authority (PSCAA) with King County, the City of Seattle, and Boeing developed a program to make diesel vehicles cleaner in the Puget Sound region. Their efforts include working with refineries to produce ultra low sulfur diesel fuel, seeking to retrofit existing engines of public and private fleets, and purchasing new clean diesel engines. More information on this voluntary initiative is available at http://www.pscleanair.org/dieselsolutions/index.shtml.

The EPA is also implementing a rule to reduce sulfur in diesel fuel. Information on this rule is available at http://www.epa.gov/otaq/regs/fuels/diesel/f00022.htm
Endnotes







� Washington Dept. of Ecology, 2000.  1999 Air Quality Trends Report.  
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