Air Pollution and Public Health

Aims and Objectives

· To place ambient air pollution in its historical context

· To gain a basic insight into the main outdoor (ambient) air pollutants and their health and environmental impacts.

· To identify the most common sources of air pollution 

· To understand the basic methods of assessing air quality

· To understand the key elements of an Air Quality Management System (AQMS). 

· To provide an overview of the South African legal and regulatory framework for controlling air emissions 

· To survey of pertinent international practice and relevant International Conventions.

· To provide an overview of indoor air pollution

· To provide an overview of water pollution and solid waste disposal issues

Outcomes

Participants will develop a basic understanding and knowledge of outdoor air pollution – the main air pollutants found in developed areas (towns, cities and their environs), the health and environmental impacts of these air pollutants, the principle sources of air pollution, the management tools available to address air pollution issues and the South African and international regulatory /legal framework pertaining to air pollution. 

Outline of Core Materials

1. Introduction: a brief history; introduction to the main concepts; global burden of air pollution related disease; the essential elements of an AQMS

2. An overview of the main air pollutants and their impacts

a. Broad survey of primary and secondary air pollutants

b. Greenhouse gases and climate change

c. Background (‘clean’) air concentrations and polluted air

3. The main air pollutants; their health impacts; exposure - response relationships
a. The classical air pollutants (SO2, NOx, CO, ozone, SPM (PM10 and PM2.5; a note on the toxicology of particulates).

b. Other air pollutants (VOCs, Pb compounds; dioxins/ furans; PAHs)

c. The relative risks of exposure to the classical air pollutants

4. Principle sources of air pollution; estimating emission rates
a. Industrial sources; stack emissions and fugitive emissions
b. Vehicle emissions
c. Emissions from domestic sources
d. ‘Other’ sources (landfills, agriculture)
5. The influence of the atmospheric processes 

a. Atmospheric stability

b. Wind; dispersion patterns

c. Chemical and physical transformations

NO/ NO2; ozone; particulates

d. Pollutant sinks (removal of pollutants)

6. Methods of assessing air quality

a. ambient air monitoring,

 continuous, active/ passive; remote monitors; limitations

b. emission inventories, 

local/ regional (air shed) inventories; national inventory (PRTR)

c. modelling

stability classes; simple box model; spreadsheet model; ISCST3

d. exposure assessment

indoor/ outdoor exposure; physical activity;

7. Accidental/ abnormal air emissions

a. Problems of exposure assessment

b. Problems of risk assessment

8. Estimating health risks (WHO method) and the burden of disease due to air pollution

a. Relative Risks – mortality and morbidity

b. WHO proposed general methodology for estimating health impacts of air pollution

c. Other approaches

9. Cleaner Production; opportunities for emission reduction

a. Acid gas scrubbers

b. Particulate scrubbers; electrostatic precipitators

c. Incinerators gas cleanup systems

d. Cleaner fuels

e. Reducing mobile source emissions – fuels (PB, S, volatility); emission control systems; traffic management and public transport

f. Role of renewable energy; energy efficient housing

10. Air Quality Management; 

a. Review of the structure of an AQMS

b. Framework of an effective regulatory system

c. WHO Air Quality Guidelines as a point of reference 

d. Air Pollution information systems (PRTR, DAPPS, US; UK systems) 

e. AP Indicators; Discussion of Air Pollution Index systems; DAPPS API

f. Air Quality and Development
11. Air Quality Regulation: 

a. SA legal framework (Air Pollution Prevention Act, the Air Quality Bill, National Environmental Management Act, Environmental Conservation Act, Major Hazards Installation Regulations)

b. International Regulatory Practice (US EPA, EU structure, (ambient) Air Quality Standards, Pollutant Source Emission Limits

c. Relevant International Conventions (Stockholm, Rotterdam, Montreal, Climate Change)

12. Overview of indoor air pollution

a. Domestic fuels and their emissions

b. ‘Cross-cutting’ issues – home insulation; quality of housing, materials of construction (asbestos issue)

13. Overview of water and land pollution issues

a. Water (pesticides, nutrients, EDCs)

b. Land (solid waste disposal, landfills, solid waste dumps)

14. Case Studies

a. South Durban Industrial Basin (SEA?, EI, modelling outputs, monitored data, Engen Agreement, results of the Settler’s School Study, Engen 150 000b/d EIA.

b. Caltex Refinery/ Consol Glass

c. A hazardous /medical waste incinerator (Aidsafe? Pelts?)

15. Problems; possible research projects

Library resources

· WHOa, Guidelines for Air Quality, WHO, Geneva, 2000
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Web Resources:

WHO sites: 

www.who.dk/eprise/main//WHO/Progs/AIQ/Home

http://www.euro.who.int/eprise/main/WHO/Progs/AIQ/Activities/20040428_2 (AirQ software and methodology reports)

US EPA site: 

www.epa.gov (a large repository of information)

UK sites: 

www.airquality.co.uk (UK system)
EU site: 

http://themes.eea.eu.int/Specific_media/air
Canadian site: 

http://www.ene.gov.on.ca/air.htm (Ontario, Canada, Ministry of Environment)

City of Cape Town site: www.capetown.gov.za
EU site (BREFs): http://eippcb.jrc.es/pages/FActivities.htm (site of the European Integrated pollution Prevention and Control Bureau, best available techniques reference documents - BREFS)
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