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1.0 Introduction

Being a Mediterranean county, Malta is frequentffeded by dust loaded air masses
advected from the African continent as well as frparticles created from sea spray.
Significantly elevated concentrations of well ab@@)pg/m® as hourly averages and more
than 200ug/m® as daily averages have been monitored at Mal&dround station since its
commissioning in June 2007. As laid down by Dinexti1996/62/EC and Daughter
Directives and also in the new Air Quality Direei{Directive 2008/50/EC), Member States
have the possibility to deduct the contribution naftural sources to the measured ;PM
concentrations. Malta is adhering to this provisfon the first time in line with Decision
2004/461/EC for reporting year 2008. Malta could deduct the natural contribution from
PM;jo levels before this time due to the lack of guidana the methodology to be used, and
due to the few data available at background sitesnid-2009, the European Commission
circulated a draft version of a document entitl€ég&uidance on the quantification of the
contribution of natural sources under the EU Aira(ty Directive 2008/50/ECto Member
State experts. This document is the basis for peeming sections of this report.

2.0 Contribution from Sahara dust events

Figure 1 depicts 2008 Plyidaily averages measured at the background sit®dQ)ITA) and
at the traffic site in Msida (MTO005A). Msida isettonly monitoring site, where more than
35 exceedances of the daily limit value were reedrih 2008. The two stations are
33 kilometres apart. Due to the fact that the Mslteerritory comprises only 316 knone
can reasonably assume spatial consistency and thieatMaltese archipelago is fairly
homogeneously affected in the case of a transboyradal/or natural contribution. Figure 1
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Figure1l: Daily averages of PM measured at the background station MTO00O7A and the
traffic station MTOOO5A in 2008.



confirms this and the P} concentrations repeatedly experience episodes igii h
concentration at both stations.

In 2008, 25 exceedances of the daily limit valueemmonitored at the background site in
Gharb, while 52 were monitored at the traffic siteMsida. All exceedances monitored in
Gharb were identified to be of mainly African ongand are marked in Figure 1 as grey
periods. Basis for the identification of Saharatdngents is the methodology also described
in the guidance document provided by tReropean Commission (2009). The PMy
measured in Malta and in particular at the backgdostation in Gharb (MTO007A) were
analysed in detail byxisa (2009) using backward trajectories, satellite images, PRM;g
ratios and chemical speciation of low volume samflers in order to identify their likely
origin. This study is also the basis for Malta’'dification for time extension application to
meet PMo limit values MEPA, 2009a) and provides all relevant information on the Ma#
climate and prevailing meteorological conditionsvesl as the position of the Maltese air
monitoring network.

Date Measured Contribution of Measured Resulting
concentration af  African dust | concentration af concentration at
background traffic station Traffic station
station MTOOO5A after deduction
MTOOO07A of natural
contribution
ng/n? ng/n? ng/n? ng/n?
18.04.2008 107.7 78.9 88 9.1
19.05.2008 63.2 34.6 50.9 16.3
29.05.2008 53.3 24.7 59.5 34.8
07.09.2008 61.2 32.3 64.5 32.2
08.09.2008 53 24.1 64.6 40.5
09.09.2008 59.1 30.2 63.2 33
10.09.2008 50.1 21.1 51.7 30.6
29.10.2008 54.9 32.4 71.9 39.5
30.10.2008 73 50.4 97.2 46.8
31.10.2008 82.3 59.7 81.4 21.7
01.11.2008 89.9 67.3 77.9 10.6
02.11.2008 101.9 79.4 101.1 21.7
03.11.2008 57.5 34.9 52.8 17.9
25.11.2008 69.6 50.7 55.3 4.6
01.12.2008 65.7 46.7 72.2 26
02.12.2008 54.4 35.5 88.4 52.9
Tablel: Resulting PMo concentrations following deduction of African dwsintribution

for various days of exceedance.

From the exceedances, measured at both stationggretfound to be common. As described
in the Guidance of thEeuropean Commission (2009), the regional and temporary background
concentration was determined by averaging the badkgl measurements approximately 15
days before and after each particular episode.r@$idting surplus was then subtracted from
the respective values of the traffic station in ddsiThe table below shows that the remaining



PMyo concentrations at Msida are now below 50 [Egm 15 of the 16 days in question. As a
result the number of exceedances at the trafftostin Msida dropped from 52 to 37.

It should be noted that this analysis covers ordysdon which the Ph concentration
exceeded the 50 pg?ndaily limit value at the background site. However, one cartainly
assume that the Mediterranean and therefore theeMalslands are also affected by milder
and less apparent forms of intrusion of dust fram African continent, which obviously add
to the local anthropogenic contribution. Howeverwill be increasing difficult to identify
such milder events and accurately quantify therhaut appropriate modelling.

3.0 Contribution from sea salt

Being surrounded by sea it is obvious that Maltalgo affected by sea spray especially
during strong wind conditions. In fact a lot oftszdn be found on the impaction plates of the
sampling heads. It seems to be evident that theapireg concentration of sea salt at a
particular site is a complex phenomenon. On therdtiand, one can also reasonably assume
that, once P\, is formed from sea spray, it will disperse ratkgually over the Maltese
territory due to the large scale weather conditiavsich leads to its formation in the first
place. However, key factors are certainly the distafrom the shore and the wind speed. The
contribution of sea salt to the RMconcentration was therefore also investigated. The
guidance European Commission, 2009) provides a method on how to calculate the sda sal
concentration from measured chloride and sodiunceatnations. In 2008, a total of 38 M
low volume sampler filters were collected from tteffic site in Msida and analysed for ions.
As described in the guidance the concentrationshdbride and sodium were used to
calculate the contribution of sea salt using tHiewang formula:

[Sea salt] = 1.176*([Ng+[CI]).

The resulting average sea salt concentration atdaMis 3.1pg/m® with a maximum of
14.5pg/m’. Low volume sampler filters were also collecteshirthe background site using a
Partisol sampler with a dichotomous inlet. Since itlet of this sampler deviates from the
one required by the relevant standaviS@ EN 12341, 2000), equivalence testing is currently
being carried outM[EPA 2009b), but has not been concluded. Thus, no correctias
applied on this data for the time being. The aversep salt concentration in Gharb in 2008
was 2.7ug/m®, which is in agreement with the average valuerdsted in Msida.

Although the average sea salt concentration iseagiiilar at both stations an analysis of
samples collected from both station on same daysated some discrepancies, which may be
a result of the difference in distance from the ard/or different topography between the
stations. The background station is about 700 n@tgest to the northern shore. Its altitude
is 114 metre above sea level. On the other handjavigation is situated at sea level at the
end of an elongated bay opening to the North-Bdstce, further research needs to be
carried out in order to identify the local influemg conditions determining the sea salt
concentrations at the particular sites. Howevenrater to get an idea of the contribution of
sea salt to the PM fraction, when no ion measurements are availatble, correlation
between wind speed and sea salt concentration medgsad. Figure 2 depicts the correlation
between the daily sea salt concentration and thyg a#erage wind speed at the background
site in Gharb. Gharb was chosen because much rateeidavailable from this station (198
days for the period from June 2007 until DecemIf¥)82. Since it is situated higher and in a



greater distance from the shore line it is moreljikhat the sea salt concentrations are lower
at this site than at the station in Msida. The datawas analysed for outliers and six data
pairs (depicted as red dots in Figure 2), outdided5% confidence interval, were excluded
from the further orthogonal regression calculatibhe correlation coefficient &= 0.69. It
shows a relatively good correlation between seizasal wind speed and it therefore suggests
that “background” sea salt can be deducted by talon for days when no ion
measurements are available.
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Figure2: Correlation between wind speed and sea salt comtem in PM;o at the
background station in Gharb.

The following approach was taken for subtracting salt contributions from the RM
measurements at Msida. If available, the sea saltentrations, determined from measured
ion concentrations, were used. Preference was govemeasurements of ions directly made
in Msida, otherwise ion data from Gharb was takesr. days when no ion data is available,
the background sea salt concentration was calculadeng the daily average wind speed as
described above (Figure 2). Additionally, a wineésg threshold of 2 m/s was applied, above
which sea salt was calculated. As a result, furtherxceedances due to sea salt can be
deducted from the exceedance list of Msida station.

40 Concluson

Only the traffic station in Msida (MTOOO5A) exceeldie daily limit value for more than the
allowed 35 days, namely 52 days. The number of edaneces due to transboundary
contribution of African dust proved to be signifitaalthough the analysis was limited to
apparent events only during which the daily gMalues were also exceeded at the
background station. This alone will lead to a reuuc of the number of exceedances in
Msida in 2008 from 52 to 37. The contribution ofissalt to the PM fraction was also



analysed, leading to the conclusion that furtheesceedances can be deducted, reducing the
number of PMy exceedances in Msida to 31.
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