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1/ Context

Current EU legislation regulating the PM10 concatiin in ambient air is given in the EU directive
1999/30/EC, the so-called 1st daughter directivstates that for PM10 2 binding limit values are t
be respected as from 1 january 2005:

- adaily limit of 50 pg/ms3 not to be exceeded asrenthan 35 days within a calendar year

- an annual mean value of 40 pg/m3

In all but one of the 40 Belgian PM10 measuringiats in 2005, the annual mean limit valse4Q
Kng/ms3) was respected. In 22 of the 40 stationsi#ilg limit values was violated. This situationtie
common situation in all neighbouring EU countriesfact during the meetings of the Environmental
working parties of the Council preparing the new @uality Directive, it was clear that the two limi
values for PM10 (the daily limit and the annualitindo not at all refer to the same reality of PM10
pollution in the EU countries. If the frequencytdizution of the PM10 pollution was considered
properly, an annual mean of 40 ug/m3 would corredpeith some 70 days of exceedance of the 50
png/ms level, or 35 days of exceedances would cpores with an annual mean value of 31 pg/ms.

As it seems that in the new directive the Commisgmot going to correct for this historical
(statistical) mistake, all countries will still iage for a long time the daily limit value for PM1Dhe
guestion is when and with what measures and eftarighis daily limit value be attained in Belgium.

2/ Analysis of the origin of the PM10 concentratiorievels in Belgian towns

It is known that an essential part of the PM10uadh in towns and streets can be attributed tg lon
range transport from abroad (specially the fractbsecondary PM10). Only recently this effect
could be quantified by applying the BelEUROS maalkich was extended with a module to simulate
PM10 (and also PM2.5) concentrations. By simplyirsgtall Belgian emissions to zero it was seen
that still 70 - 80% of the originally PM10 concettons were still present in Belgium.

On top of this international contribution theraisegional (in the sense of the Belgian Regiond)aan
mean urban overall contribution, called the regi@maurban background. This part is also accounted
for by the BelEUROS model.

The street increment is due to specific local elmissby traffic in the streets. According to street
characteristics (height, width, building size and the traffic characteristics (humber of carsdasy,
speed, flux regime, ...) it can vary considerablyrfrone street to another. This contribution is not
accounted or by the BelEUROS model but can be nextibly street canyons models (e.g. the CAR
street model which will be implemented at commutetyel in the Flemish Region).

The schematic representation below gives an idéaeodrigin distribution of PM10 annual mean
concentrations in Belgian cities. Model areas adécated to the right.
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The amount of PM10 concentration that is due tallstreet traffic (street increment) can be estihat
from the study "Air Pollution at street level inBpean cities”, EEA Technical report No 1/2005
which can be downloaded at

From this report which includes data for Antwerp 8russels, we see from fig 4.13 that street
increment annual values in 2000 for those 2 citeey from 4 up to 13 pg/m? depending on street
category (narrow street canyon, square or widegtréd-rom figure 4.17 we conclude that mean street
increments of the annual value in the future (iB®&ccording to the CLE scenario) will be about 5
pHg/ms.

3/ Estimation by Bel[EUROS of the long range, regicad and urban background levels of PM10

Emission input data for 2005, 2010 and 2015 arel#ta from the IIASA CLE scenario (Current
Legislation) as presented in IIASA report nr. ;&2005.

Meteorological data for pollution transfer, chenhitansformation and dispersion over the model area
were chosen from the year 2002 (source : ECMWFElwban be classified as an “normal”
meteorogical year.

In the PMymodel results a "tuning up" of the results wasiedrout to account for the "unmodelled
fraction of the concentration” This unmodelled fiaig is attributed to PMemissions from natural
sources and resuspension which are not incorporathé BelEUROS model. It was derived from the
comparison of the mean (raw) model results withatbgerved data in 2005. For the whole model
domain an "unmodelled" fraction of 5 pg/m3 BMas added to the raw modelled annual mean
concentrations.

The BelEUROS model can estimate the long rangeibaition to the background by setting all
Belgian emissions to zero. Up till now the modeirat distinguish between the regional and urban
background but the outcome of the model accoumtisdth of them in addition to the long range
contribution. The BelEUROS model result is therezhthe "background" concentration upon which
the "street increment” should be added to obtarstimulation of the real (measured) concentration i
the streets.

The standard graphical output of the model (gizé 4i5 x 15 km) has been treated by an algorithm
based on population density, land cover and laeddasa to deliver a much higher resolution of a

5 x 5 km grid for the Belgian region which is fierough to distinguish clearly cities and
agglomerations in Belgium.
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4/ Estimation of the number of days with exceedanaaf the 50 pg/ms level



In the model simulation of the PM10 background @mtiations for the years 2005, 2010 and 2015,
(see maps above) it is seen that all major citi€®elgium belong to 2 annual mean concentration
classes. Only the inner city of Brussels belongs $ongle higher class. In table form:

year background PM10 annual mean background PM10 annual mean in inner city of
levels in major cities Brussels

2005 30 -35 pg/m? 32.5-40 pg/ms

2010 27.5-32.5 pg/ms 30 - 35 pg/ms

2015 25 - 30 pg/m? 30 - 32.5 pg/ms

As was already referred to above the experimenmg#iloution of the measured values in the 40
Belgian stations that measured PM10 in 2005 preserdather robust correlation between the annual
mean value and the number of days that the dallyevaf 50 pg/m? was exceeded. At the IRCEL
interregional database the following correlatiorswlarived:

Thenr of days with exceedance of 50 pg/m? 4.2times theannual meanvalue -95|
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The EU Directive 1999/30/EC allows as the dailyitiwalue for PM10 35 days of exceedamddhe

daily value of 50 pg/ms3. From the above graph #gen more than half of the measuring stations
violated this limit value in 2005, while all but @f them respected the annual mean limit valu&of
png/m3. Anyway with the help of this graph, annuaam concentrations can be transposed to a number
of exceedances of the daily limit value.

The above table can be extended as follows:

year background PM10 annual mean inumber of days on which the daily limit value for
major cities PM10 is exceeded in urban background locations

2005 30 -35 pg/m? 31-52days

2010 27.5-32.5 pg/md 20-41days

2015 25 - 30 pg/ms 10 - 31days



This estimation shows that under CLE measures g daily limit value for PM10(35 days with
exceedancesyill not be attained in all Belgian urban backgrouhlocations before 2019-rom
2010 on, the urban background in some cities mataat this goal

5/ Estimation of the attainment of the daily PM10 alue in busy streets of the Belgian cities

As stated before the "street increment" has todoed to the background annual mean concentrations
which are calculated above. Street incrementsiiromastreets with heavy traffic may add up to 13
png/m3 above the background annual mean in 200@vdhdrobably moderate under CLE to 5 pg/m3

in 2015.

The above table for "narrow busy street canyonsbimes then:

year background PM10 streetincrement  annual mean in number of days on which the
annual mean in major in some narrow narrow busy daily limit value for PM10
cities busy streets streets will be exceeded in narrow
busy streets

2005 30 -35 pg/m3 10 pg/ms 40 -45 pg/m? 73 -94days
2010 27.5-32.5 pg/ms3 10 pg/m3 37.5-42.5 pg/ms3 62 - 83days
2015 25 - 30 pg/ms3 5 pug/m3 30 - 35 pg/ms 31-52days

This estimates show that in busy streets in Belgdaties the EU daily limit value for PM10 (35 days
of exceedances) will not be attained under CLE ma@&s not even in 2015

7/ Efforts and costs for implementing the CLE scendo and additional efforts proposed in the
EU Thematic Strategy.

According to the IIASA report "A final set of scaiws for the Clean Air for Europe (CAFE)
programme", report n° 6, June 2005, the implemamtan Belgium ofCurrent Legislation (CLE)
would represent a total cost of 1959 million EUR year. This cost is to be considered as the total
effort that has to be done by all sectors, agticaltindustries, house holdings and governmental
initiatives. With this 2.000 Million EUR/year theaily limit value for PM10 will not be attained dt a
places in cities where people are living, only than background locations, the limit will be attsdn
from 2010 on in some cities and in all urban backgd locations in 2015.

In its Conclusions on 9 March 2006 the Council addgheThematic Strategy which should be
implemented in order to better protect human healththe environment. The additional costs for
Belgium are estimated at some 300 million EUR y@&r, These cost (on top of the costs for the CLE
scenario) are spread over the following sectors:

- agriculture: 37% = 111 million EUR per year

- traffic: 30% = 90 million EUR per year

- industry: 28% = 84 million EUR per year

- and house holdings: 5% = 15 million EUR perryea

Although the fact that the Thematic Strategy wiked up some benefits with respect to the CLE
scenario, those additional measures cannot guarémaethe daily PM10 limit value will be attained
in 2010 in all cities in Belgium.



Estimation of the exceedance of thproposed European PM s limit values in Belgian cities and
streets during the period 2005 - 2010 - 2015

4 September 2006
1/ Context

Current EU legislation is not regulating the PMoncentration in ambient air. One of the aimshef t
new Air Quality directive is exactly the regulatiohPM, s concentrations in ambient air and the
reduction of the population exposure to 2MIn the current proposal -as presented at the
Environmental Council Meeting on 27 June 2006, wlaetgeneral approach” was agreed between the
Member States- the regulation will include:
- anon-binding target value for the RPMannual mean of 25 pg/ms? to be realised as faossilpe

on 1 January 2010
- a binding limit value of 25 pg/m3 for the BMannual mean from 1 January 2015
- areduction of the population exposure index ®2n 2020 compared to the exposure in 2010

No target value nor limit value for the daily contrations of PMs was proposed !
2/ Analysis of the origin of the PM s concentration levels in Belgian towns

Recently the BelEUROS model was extended with aueoid simulate also PM concentrations. As
for the simulation of the PM concentration, the model accounts for the longeanansport, for the
regional and urban background contributions taRNB s concentrations.

On top of these contributions there is a "streeteément” which is due to specific local emissiogs b
traffic in the streets. According to street chagastics (height, width, building size, ..) and theffic
characteristics (number of cars per day, speexlyéigime, ...) it can vary considerably from one
street to another. This contribution is not accedrior by the BelEUROS model but can be modelled
by street canyons models (e.g. the CAR street mehbieh will be implemented at community level in
the Flemish Region).

The amount of PMsconcentration that is due to local street trafficget increment) can also be
estimated from the study "Air Pollution at stremtdl in European cities", EEA Technical report No
1/2005 which can be downloaded at

From this report (which includes data for Antwerpd @8russels) we see from fig 4.9 that street
increment of the Pl annual values in 2000 for those 2 cities are betw&and 9 pg/m? for the

narrow street canyon case. From figure 4.18 welode that mean street increments of the annual
value of PM; in the future (in 2030 according to the CLE scerjawill be about 3 pg/ms3. These data
suggest that the street increment of the annuakvial mean streets in 2005 and 2010 in Belgium can
be estimated at 8 pg/m? and the increment for mastoeet canyons in 2015 at about 4 pg/ms.

3/ Estimation by BelEUROS of the long range, regicad and urban background levels of PMs

Emission input data for 2005, 2010 and 2015 arel#ta from the IIASA CLE scenario (Current
Legislation) as presented in IIASA report nr. ;&2005.

Meteorological data for pollution transfer, chenhitansformation and dispersion over the model area
were chosen from the year 2002 (source : ECMWFElwban be classified as a “normal”
meteorological year.

In the PM smodel results a "tuning up" of the results wasiedrout to account for the "unmodelled
fraction of the concentration” This unmodelled frae is attributed to Pikemissions from natural
sources and resuspension which are not incorpoiratheé BelEUROS model. It was derived from the
comparison of the mean (raw) model results withatbgerved data. For the whole model domain an
"unmodelled" fraction of 2 pg/m3 PMwas added to the raw modelled annual mean contientsa
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In the model simulation of the PMMbackground concentrations for the years 2005, 2002015,

(see maps above) it is seen that the major citi@elgium belong almost all to the same annual mean
concentration class Only the inner city of Brusd®longs to a single higher class. Covering the
whole range in Belgian cities the figures can bamarised in the following table:

year  background Pp annual mean street increment in some  annual mean in narrow

in major cities $ee maps above) narrow busy streets busy streets
2005 22.5 -25ug/m3 8 ng/ms 30.5 - 33ug/m3
2010 17.5 - 22.519/m3 8 pg/ms 25.5-30.5pg/m3
2015 15 - 20pg/m3 4 ng/m3 19 - 24pg/m3

This estimates show that even in busy streets ifgBa cities the proposed EU annual mean value
for PM5(25 pg/ms3) under CLE measures might be respectedra?010.

This means that the proposed target vali@nual mean of 25 pg/ms3 on 1 January 201fhight be
attained in the majority of the Belgian cities wittihe exception of narrow busy street in cities

The proposed limit valuéannual mean of 25 pug/m? on 1 January 2001%ill most probably be
respected everywhere in the Belgian cities.

As for thereduction of the general urban exposure index (20% in 2020 compared to 2010), model
runs are still in progress in order to make ameion of the attainability.




