Chapter 5: Air in the Home and Community

Objectives:

Discuss the relative magnitude of the effect of air quality on human health in the US.

Discuss when air pollution was first noted as a significant threat to health.

Discuss the body's responses to air pollution.

List and discuss the NAAQS's 6 key pollutants.

Identify the major pollutants from automobiles and fossil fuel burning, electricity generating power plants.

Discuss the control measures available for reducing indoor and outdoor air pollution.

Discuss the trade-off problems associated with alternative fuels and electric powered cars.

Discuss the sources of indoor air pollution.

Discuss emission credits

Roman Empire - lead, copper, zinc, mercury smelting

England 1300's - silver and armor smithing

London 1952 - thermal inversion and coal burning 4,000 killed

Children, elderly, immune compromised

Epidemiological data suggests tens of thousands of people in the US may be dying annually, even though airborne concentrations are within federal limits (Moeller, p. 78)

Cost to society: quality of life, life span, productivity

1. Body's Responses

Gases - water soluble vs. less water soluble

Particles - size distribution, 5-10 microns removed by nose, inhaled particles deposited in upper respiratory tract removed by mucociliary action, lower parts of lungs particles can be engulfed and destroyed by cells called macrophages

Body has mechanisms that detoxify most gases absorbed into the lungs (except CO)

Pollutants in lungs may cause irritation and lead to long-term illness

Pollutants in bloodstream - damage to organs

Adverse response depends on: degree of exposure, site of deposition, rate of removal or clearing, susceptibility of person. 

Effect of less than 10 micron particles.

2. Standards for Air Pollution

National Ambient Air Quality Standards - NAAQS carbon monoxide, lead, nitrogen dioxide, ozone, particulate matter, sulfur dioxide.

Clean Air Act (CAA) Amendments of 1990 list almost 200 additional air pollutants. EPA required to ID and quantify major sources. Emission credits, lower emission limits for cars and trucks, pollution controls for oil refineries, dry cleaners, gas stations, power plants. Indoor air quality not addressed.

3. Monitoring Air Pollution

Concentration of the pollutant in the air being breathed and length of exposure, real time monitoring.  Exposure vs. Dose

4. Outdoor Air Pollution

Stationary vs mobile sources, CO2= greenhouse, NO2= acid deposition, chlorofluorocarbons = destruction of ozone layer

Sunlight + NO2+hydrocarbons = photochemical oxidants

Ozone at ground level is a lung irritant, in stratosphere it protects us from UV Sources: burning of fossil fuels in electric-generating power plants is the principal industrial source of particulates and sulfur dioxide. Automobiles are major source of CO, nitrogen oxides, and volatile organics.

Controls: Atmospheric dilution, substitution, reduction, process/equipment change, air cleaning technology, lifestyle changes

In certain areas, autos contribute a significant portion of the air pollution. Problems: VOC reductions offset by greater miles driven and failure of systems with age, fuel evaporation. CAA mandated alternative fuels, increased inspection.  CAA also mandates alternative fuels for power generation, scrubbers, and innovative technologies.  Weed wackers and lawn mowers, expanded use of solar/nuclear power. 

Trade-offs: methanol increases formaldehyde, electric cars = lead-acid batteries, increase power plant demand.

Trends: 20% reduction in airborne particles from 1988 to 1995. Problem?  NO, slight increase but are precursors for the formation of ozone.  Increased concentration of fine particles. Ground level ozone appears to be the most pervasive problem with 51 million living in non-attainment areas.

5. Indoor Air Pollution

80-90% of time indoors, 5-7% in transit, less than 5% outdoors.  Indoor air pollution = radon, asbestos, VOCs, tobacco smoke, lead, nitrogen dioxide. Inside cars and planes.

Sources: combustion by-products, microorganisms and allergens, formaldehyde and other organic compounds, asbestos fibers, tobacco smoke, radon 

Control: Energy crisis = energy conservation = more building insulation = less fresh air = sick building syndrome.  Required engineering fixes, improved ventilation, heat exchangers, also behavior modification. Maintain sanitation, provide adequate ventilation (20 cfm/person), isolate sources. Proper maintenance or adjusting of HVAC to correct problems.

6. General Outlook 
Acid deposition, global warming, depletion of ozone layer for outdoors.

Indoor pollution problem with enforcement. Public education may reduce pollution.

International/Global issues.  In addition to human health, consider effects on ecosystem, deterioration of structures.
