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GUIDANCE NOTE ON AIR QUALITY ASSESSMENT
AROUND POINT SOURCES

1. Existing directives and requirements
The CAFE Steering Group has asked the Working Group on Implementation to consider the
assessment regime of air quality in the vicinity of point sources.

The Air Quality Framework Directive 96/62/EC requests that, once limit values and alert
thresholds have been set, ambient air quality shall be assessed throughout the territory of
Member States (Art. 6). This assessment can be done using monitoring data and
supplementary assessment like modelling. Since assessment has to be done throughout the
territory, even small-scale hot spot situations should in principle be tackled.

In the first Daughter Directive 1999/30/EC to the Air Quality Framework Directive, some
considerations concerning the siting of fixed monitoring sites are given. In Annex VI of this
directive it is stated that sampling points directed at the protection of human health should be
sited:

(i) to provide data on the areas within zones and agglomerations where the highest
concentrations occur to which the population is likely to be directly or indirectly
exposed for a period which is significant in relation to the averaging period of the
limit value(s);

(ii) to provide data on levels in other areas within the zones and agglomerations
which are representative of the exposure of the general population.

In addition, sampling points should in general be sited to avoid measuring very small micro-
environments in their immediate vicinity.

For traffic-orientated sites it is further specified that, as a guideline, a sampling point should
be sited to be representative of air quality in a surrounding area of no less than 200 m2. For
urban-background sites the representativity should be several square kilometres.

Similar considerations for macroscale siting are contained in the second Daughter Directive
2000/69/EC.  Within these two Daughter Directives, however, no detailed provisions on the
macro-siting criteria for fixed (compliance) measurements in the vicinity of large point
sources are given. Concerning the determination of the minimum number of sampling points
it is stated that for the assessment of pollution in the vicinity of point sources, the number of
sampling points for fixed measurement should be calculated taking into account emission
densities, the likely distribution patterns of ambient air pollution and the potential exposure of
the population.

2. Information on monitoring and assessment in existing publications
(position papers and guidance on assessment)
Some indications on a proper monitoring and assessment strategy at industrial hot spots are
given in the position papers to the various pollutants and in the report ‘Guidance on
Assessment’ ( http://europa.eu.int/comm/environment/air/ambient.htm ). However, it has to
be emphasised that the information in the position papers and the guidance report are only
recommendations.
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The most detailed information is given in the position paper on heavy metals. Summing up,

the Working Group on Heavy Metals recommended that the monitoring site should be
representative at least of an area of 250 m x 250 m. Consequently, sampling points should
keep a minimum distance of 100 - 200 m from the fences of installation areas. It is
recommended that a measuring station to check compliance in an industrial hot spot
should be placed at a distance of 150 +/-50 m from the border of the installation, if
protective goods can be exposed there.

A similar recommendation is contained in the position paper on PAH.

In the guidance on assessment it is stated that

the first Daughter Directive does not give indications of spatial resolution for hot spots
around point sources. This matter is important, especially when considering a low source
of e.g. a small enterprise in a residential area that causes concentrations at neighbouring
houses to exceed a limit value. Reasoning from the principle that every citizen should be
protected, the Working Group regarded it appropriate to use a minimum resolution of
approximately the size of an individual house, which is of the same order of magnitude as
the 200 m 2 for traffic situations. This high resolution is often not needed in assessments,
though. For a residential neighbourhood in the direct vicinity of an industrial area, the
assessment could be based on a larger resolution, e.g. 250x250 m2. It is difficult to give
more precise guidance; also considerations of population exposure during periods of the
averaging times of the limit values should then be taken into account.

In the position paper on SO2 it is stated that

an averaging area of 10 000 m2 is proposed for compliance analysis. In terms of
monitoring siting, this means that the station should not be sited to measure local peaks
with a spatial extent smaller than 100 m. This spatial extent seems also reasonable for the
protection of cultural heritage.

3. Assessment by monitoring
Monitoring the impact of point sources on the ambient air quality is a difficult task, in
particular for elevated sources. This difficulty is linked to the complexity and unpredictability
of the meteorological parameters that control the dispersion of air pollutants from elevated
sources:
- Elevated point sources emit well above the ground, and, in the occurrence of a

temperature inversion, frequently above the inversion layer. Most of the time, the
meteorological conditions observed during “normal” situations, will guarantee a good
dispersion of the pollutants. Local impacts on the air quality from elevated sources are
therefore seldom, and the effect is usually felt at longer range.

- In the case of point sources of medium elevation and under very turbulent atmospheric
conditions, the plume may reach the ground in the vicinity of the source, giving rise to
exceedances of short-term limit values. These events generally occur during periods
characterised by thermal instability of the atmosphere associated with strong insolation
and weak winds. The areas of maximum concentrations are usually not foreseeable, and
do not necessarily coincide with the prevailing wind directions.

- Exceptional meteorological conditions characterised by strong atmospheric stability may
cause the plume from elevated point sources to stagnate in the vicinity of the emission
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source and to cause exceedances of the air quality thresholds at local level. This will
happen when the emissions occur under the temperature inversion layer in association
with low or still winds. Such adverse meteorological conditions are in particular observed
during anti-cyclonic weather situations. It should be noted that because of the high
variability of the wind direction during such episodes, the sites of maximum pollution are
not foreseeable. Nor do these sites coincide with the prevailing wind directions that occur
under “normal” meteorological conditions.

Because of this, controlling the impact of elevated point sources by monitoring alone, would
require the installation of a dense measurement network around the emission source. For
reasons of efficiency and cost-effectiveness, this solution would not be acceptable.

4. Assessment by modelling
On the other hand, the use of mathematical models would offer a number of advantages:

- models give a more complete information on the spatial distribution of air pollutants than
a monitoring network;

- the use of models is by far more cost-effective than measurements;

- models can be used for the analysis and forecasts of air pollution episodes.

The main difficulty with the use of models resides with the accuracy of the emission data. The
existing emission inventories rarely reflect the real emissions:

- accidents are unpredictable yet;

- special episodes (maintenance, cleaning of installation) are not taken into account;

- fugitive emissions are often not controlled and considered in the emission inventory.

However, for air pollutants for which long-term limit values are considered (yearly average),
accidental or episodic releases will not modify the emission budget importantly. In this case,
and provided there are no fugitive emissions, models offer an alternative solution to
monitoring for checking compliance with limit values.

In all other cases, a combination of measurements and mathematical models would in this
case offer clear advantages with respect to monitoring alone.

5. Recommendations
It seems that general rules for the assessment of air pollutants in the vicinity of point sources
cannot be derived easily. However, the following guidelines are proposed:

Fugitive emissions and point sources of low to medium elevation

•  The focus of the assessment would be on residential areas most adjacent of the
installation.

•  As a rule of thumb monitoring sites would be representative of an area of no less than 250
m x 250 m; however, if such a resolution does not guarantee the protection of human



5

health (e.g., if residential areas are effected by high concentrations at a smaller spatial
scale), a finer resolution could be applied.

•  The prevailing wind direction would be considered; for pollutants where the limit/target
value is one year, a potential sampling point could be located where the highest
concentration caused by the installation is expected.

Elevated point sources

•  The assessment would be based on mathematical models, simulating meteorological
conditions observed for a period of at least one year, and preferably longer (5 years). The
modelling can be based either on a time series of meteorological data, or on a number of
meteorological scenarios combined with information on their frequency of occurrence.
Averaging periods of interest are short-, medium- and long-term (1h, 24h, 1 year).

•  Complementary to the mathematical model simulations, the assessment could be
completed by a limited number of measurement stations (one or maximum two), focusing
on locations with potential problems. These stations would serve to assure that the model
behaves correctly. These stations would also serve the purpose of informing the public, as
required by the framework directive, and would be sited in residential areas most
representative of the population exposure.

•  More information on the selection of models can be found in:
- ”Model applications in the assessment of urban air quality”, by Tønnesen, D., De

Leeuw, F., Moussiopoulos, N., Final draft report to EEA, European Topic Centre on
Air Quality (1997). Still a draft report of the European Topic Centre on Air Quality
and formal release is still pending.

- Model Documentation System of the European Topic Centre on Air and Climate
Change (  http://etc-acc.eionet.eu.int/databases/mds.html  ).

- Proceedings of the conferences on the Harmonisation within Atmospheric Dispersion
Modelling for Regulatory Purposes
(  http://www.dmu.dk/atmosphericenvironment/Harmoni/ProcIntr.htm  ).


