Ch 6: AQ Objectives; the WHO Guidelines and Risk Factors; Air Quality Standards

The World Health Organisation has reviewed the health data on air pollutants compounds, and published a set of guideline values for the commonly occurring air pollutants, and risk factors for those compounds known or suspected to cause one or other form of cancer (UPDATE AND REVISION OF WHO AIR QUALITY GUIDELINES FOR EUROPE, WHO (1997).

The following table lists the WHO guideline values for the classical or common air pollutants.

Table 3: WHO Guidelines for the “classical” air pollutants

	Compound
	Annual

ambient air concentration
	Health endpoint
	Observed effect level
	Uncertainty factor
	Guideline Value
	Averaging time

	
	[(g/m3]
	
	[(g/m3]
	
	[(g/m3]
	

	Carbon monoxide
	500-7000
	Critical level of COHb

< 2..5%
	n.a
	n.a.
	100 000
	15 minutes

	
	
	
	
	
	60 000
	30 minutes

	
	
	
	
	
	30 000
	1 hour

	
	
	
	
	
	10 000
	8 hours

	Lead
	0.01-2
	Critical level of Pb in blood < 100-150 ug Pb/1
	n.a.
	n.a.
	0.5
	1 year

	Nitrogen dioxide
	10-150
	Slight changes in lung function in asthmatics
	365-565
	0.5
	200
	1 hour

	
	
	
	
	
	40
	1 year

	
	
	
	
	
	
	

	Ozone
	10-100
	Respiratory function responses
	n.a.
	n.a.
	120
	8 hours

	
	
	
	
	
	
	

	Sulphur dioxide
	5-400
	Changes in lung function in asthmatics
	1000
	2
	500
	10 minutes

	
	
	Exacerbations of
	250
	2
	125
	24 hours

	
	
	respiratory symptoms
	
	
	
	

	
	
	in sensitive individuals
	100
	2
	50
	1 year


Interpreting the WHO Guidelines

The WHO Guidelines have to be interpreted with care. Air pollutant concentrations that are below the guideline values may not be assumed to be 100% ‘safe’. The guideline values are periodically reviewed against ongoing research into the relationship between air pollution and health impacts.

Air Quality or Air Pollution Indices (AQI or API)

These indices are attempts to compare overall air quality in an area against a standard or guideline value by calculating an index that is indicative of the degree to which the air concentration values meet or exceed the guideline/ standards value(s). The index value may be used to advise vulnerable groups (such as asthmatics) to avoid exposure that might result in adverse health effects. A model (DAPPS – Dynamic Air Pollution Prediction System) is currently under development, by a consortium consisting of Pentech, CSIR, SA Weather Service and SRK Consulting, using Cape Town as a pilot site. (http://dbn.csir.co.za/dapps/) 

Setting Air Quality Standards

The Standards are in principle based on protecting human health against the adverse effects of air pollution. They are, in principle, set at a level that protect the general population, including the more vulnerable groups such as the elderly, the very young and sensitive groups such as asthmatics. But this statement only applies to pollutants that appear to show a ‘threshold effect’ – a concentration below which adverse health effects are not observed. However, even in the cases where these thresholds are thought to exist, health based standards do not protect exceptionally sensitive individuals, nor do they account for simultaneous exposures to a combination of pollutants.

In the case of substances, including carcinogens, for which no thresholds exist, health based standards have to be set on the basis of the risk of contracting the disease or of suffering the adverse health effect. The question then arises as to the level of ‘acceptable risk’, including the question as to the process for deciding the level of ‘acceptable risk’. (Typically, 1 in million or 1 in 100 000 excess cancers for a lifetime exposure are defined as ‘acceptable’.)

The concept of ‘health and well-being’ should surely include a consideration of the psychological impact of being subjected to odorous substances. It is possible to set ambient air quality standards for odourous substances such as hydrogen sulphide based on the odour threshold.

Persistent pollutants such as dioxins, polycyclic aromatic hydrocarbons (PAHs) and lead compounds present special problems. Natural processes do not break down lead compounds, and break down dioxins and PAHs only very slowly. These compounds therefore tend to accumulate and concentrate in living organisms, and are toxic at very low concentrations in the body. Thus, although contamination of the environment occurs through air pollution, the major health concern is not direct inhalation of these persistent toxins but ingestion through dust and food, and accumulation in the body over time. Ambient air monitoring, although an important tool in monitoring exposure, is only an indirect method of assessing exposure. A multi-pathway exposure assessment is required to assess the impact of air polluted by these substances. The identification, control and elimination of the sources of Persistent Toxic Substance 

Thus, important as Air Quality Standards are, it is not practical to protect health solely on basis of the setting and enforcement of Ambient Air Quality Standards. 

Source emission standards are also required.

