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Chapter 2: Ambient Air

Reporting status from 2009 to 2015

KEY MESSAGES
● Ambient air continued to be monitored through the years, from 2009 to 2015, in line with
national obligations. The following parameters were monitored by 4 stations: SO2, NOx,
PM10, CO, benzene; 1 parameter (ozone) monitored by 5 stations, 1 parameter (PM2.5)
monitored by 3 stations, and another parameter [mercury] monitored by 1 station.
● Monitoring has identified Malta’s most significant pollutants: Exceedances of the EU limit
values have been observed for both ozone and particulate matter (PM10).1 Traffic congestion
and to a minor extent power generation are the main sources of particulate pollution
although a relatively large fraction of PM10 can be apportioned to salt from sea spray as well
as Saharan dust. Ozone is a transboundary pollutant arriving in Malta from Europe.
● Nitrogen Dioxide (NO2) concentrations have remained largely within the annual limits but
have occasionally exceeded the hourly limit in the Msida traffic site. The concentration of
NO2 is higher in traffic congested areas and may pose a significant problem in dense urban
areas.
● Annual mean benzene concentrations in Maltese ambient air are below the EU’s annual
mean limit in all localities even at sites which are sheltered and with high traffic fluxes.
● Significant decrease in sulphur dioxide concentrations was observed, attributed to the
phasing out of heavy sulphur content fuels.
● Efforts to reduce air pollution are being made, along with the future implementation of
cleaner transport and an energy mix comprising of power stations burning liquefied natural
gas, importing electricity from the Malta-Sicily interconnector cable and wider use of
photovoltaic (solar panel) technology.
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The exceedances of PM10 are before the reduction of the high proportion of natural sources.
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2.1 INTRODUCTION
Today we have a much deeper knowledge and understanding of our atmosphere. We know that it is
a dynamic and complex medium, made up of the gases we need to live and others that reduce our
longevity. Emissions from traffic, energy generation and even naturally occurring phenomena, affect
the quality of the air we breathe. Air monitoring is used to give a snapshot of the pollution levels
found at certain locations and this information is pieced together to obtain trends, extrapolate
scenarios and update policy. We now also know that one of the sources of Ground Level Ozone and
Particulate Matter, the main pollutants of concern for Malta, is found well beyond our shores, away
from where the damage occurs. Our concern with the quality of our air is fuelled by knowledge that
poor air quality can have a dramatic effect on our health and well-being,2 as well as on our
environment. Air pollution may trigger and worsen respiratory diseases, especially in the young and
the elderly. It unbalances ecosystems, reduces crop yields and corrodes buildings. Many air
pollutants also contribute to climate change. Moreover, climate change itself is going to affect air
quality in the future. Scientific evidence shows that even very small improvements in air quality
result in health gains as well as economic savings. These benefits result in higher business
productivity and lower medical costs, giving citizens a better quality of life in general, making air
quality one of the main subjects of public scrutiny in Malta.
While not all respiratory health problems are linked to air pollution, opinion polls conducted at EU
level show that 1 out of 5 people attribute their health problems to poor air quality and 4 out of 5
believe that additional measures are needed to address air quality problems in Europe.3 The
percentage share of the population in European countries reporting that they had chronic lower
respiratory diseases (excluding asthma), by sex, in 2014 or the nearest year is shown in Figure 2.1.4
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Figure 2.1: Share of the population reporting that they had chronic lower respiratory diseases (excluding asthma),
by sex, 2014 or nearest year (%)

Source: EUROSTAT 2017

4

The sections that follow outline air quality legislation and air pollutants found in Malta and give a
deeper insight of the state of ambient air quality and the policy measures that were effective during
the period covered by the report. The Environmental Health Chapter of this report further reviews
indoor air quality, and national efforts being made to address related air quality health implications.
2.1.1 Policy context
Current European ambient air quality legislation is based on the principle that EU Member States
divide their territories into several management zones. Countries are then required to assess air
quality in these zones using measurement or modelling approaches. If air quality standards are
exceeded in any of these management zones, the Member State is required to compile an air quality
plan to redress the situation.
These plans should be developed at a local or regional level and should describe how the authority
implementing them intends to improve the air quality. An example of such measures is the
establishment of low-emission zones that restrict access for more polluting vehicles. Cities can also
encourage a shift in transport to less polluting modes including walking, cycling, and public
transport. They can also ensure that industrial and commercial combustion sources are fitted with
emission-control equipment, according to the latest, best available technology.
Once released into the atmosphere, pollutants can transform into new ones and are transported
around the world. Designing and implementing policies to address this complexity is not an easy
task. Below is an overview of air quality legislation in the European Union.
The emission of a particular pollutant is usually regulated by more than one piece of legislation.
Particulate matter (PM), for example, is directly addressed by three European legal measures
(Directive on ambient air quality,5 emissions of air pollutants)6 and two international conventions
(The Convention on Long Range Transboundary Air Pollution (CLRTAP) and the International
Convention for the Prevention of Pollution from Ships). Some of the PM precursors (chemical species
that transform into particulate matter) are tackled by other legal measures.
The implementation of these laws is also spread over a period of time and achieved in stages. For
fine particles, the Air Quality Directive set 25 μg/m3 as a ‘target value’ to be met by 1 January 2010.
The same threshold was set to become a ‘limit value’ by 2015, entailing additional obligations.
For some sectors, air policies might first cover certain pollutants in limited parts of Europe. In
September 2012, the European Parliament adopted the revisions that brought the EU standards on
sulphur emissions by ships in line with the International Maritime Organization’s standards from
2008. By 1 January 2020, the sulphur content in marine fuel will be limited to 0.5 % in all the seas
around the EU.
5
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The contribution of human activity to the amount of air pollutant in our atmosphere is, more often
than not, easier to measure and monitor than that from natural sources, but this human
contribution varies greatly depending on the pollutant.
Air quality legislation and measures targeting specific sectors or processes demand a level of quality
of substances such as fuels or set limits to the release of pollutants. Certain measures also aim to
limit the population’s exposure to unhealthy levels of pollutants, setting limits on the amount of a
certain pollutant in the air at a given location and at a given time.7
Air pollutants are mainly regulated by the Directive on Ambient Air Quality and Cleaner Air for
Europe and supplemented by policy measures in cases when pollutants exceed the legally permitted
limit values. This Directive (2008/50/EC)8 was published in June 2008 and transposed into national
legislation in 2010 through the Ambient Air Quality Regulations (S.L.549.59) following extensive
consultation with a number of stakeholders. This Subsidiary Legislation consolidates all the existing
ambient air quality legislation in one text, regulating air pollutants listed in earlier legislation, while
introducing limit values on the much smaller particulate fractions (PM2.5). The National Emission
Ceilings (NEC) Directive (2016/2284)9 obliges Member States to keep an estimate of the annual
emission inventories for air pollutants and to identify where reductions from key sectors are
necessary. Pollutants covered by the NEC Directive include sulphur dioxide (SO2), nitrogen oxides
(NOx), non-methane volatile organic compounds (NMVOCs), fine particulate matter (PM2.5), and
ammonia (NH3). The directive requires Malta to achieve a reduction of SO2 emissions from 2005
levels of 77 % by 2020 and 95 % by 2030. NOx levels are to be reduced by 42 % and 79 % by 2020 and
2030 respectively. The non-methane VOCs need to be reduced by 23 % and 27 % for the two target
years. The long-established Convention on Long Range Transboundary Air Pollution (CLRTAP)
controls environmental damage caused by transboundary air pollution such as Ground Level Ozone
and Particulates, the most significant air pollutants in Malta,10 and which are suspected to originate
from external sources.

7

EEA 2013a.
Directive 2008/50/EC.
9 Directive 2016/2284/EC.
10 MEPA 2010a.
8

6

2.2 EMISSIONS INTO THE AIR
The key air pollutants that are regulated and require monitoring are listed in Table 2.1 along with
their sources.
Table 2.1: A list of air pollutants and their sources
Pollutant
Particulate Matter

Ozone (O3)

Source(s)
●

Fuel combustion in power generation

●

Fuel combustion in road transport

●

Incineration

●

Tyre and brake wear

●

Road wear

●

A secondary pollutant that results from reactions involving
precursor gases such as volatile organic compounds and
nitrogen oxides

Nitrogen Oxides (NO and NO2)

●

Combustion sources (results in NO mostly, with subsequent
oxidation to NO2)

Sulphur Dioxide (SO2)

●

Combustion of fuels containing high levels of sulphur (e.g.
Heavy Fuel Oil in thermal power plants)

Benzo[a-]pyrene (BaP)

●

Incomplete combustion of fuels and rubber-tyre wear

Carbon monoxide (CO)

●

Incomplete combustion of fuels in road transport

Benzene

●

Incomplete combustion of fuel in road transport

●

Handling and distribution of petrol

●

Metal smelters

●

Coal combustion

●

Non-ferrous metal production

●

Iron and steel production

●

Cement production

●

Waste Incineration

●

Stationary combustion of fossil fuel

●

Combustion of fuel oil and coal in stationary plants

●

Combustion of fuel in ships

●

Waste incineration

●

Steel manufacture

●

Electroplating

●

Combustion of fossil fuel

●

Waste incineration

●

Production of non-ferrous metals

●

Production of iron and steel

●

Production of cement

●

Combustion of coal

Arsenic
Cadmium

Nickel

Lead

Mercury
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The interactions of air pollutants and their potential impacts are shown in Figure 2.2 whilst health
effects of a number of pollutants of concern are shown in Figure 2.3. The development of a joint
environment and health action plan is being sought as part of Malta’s commitment to the Ostrava
Declaration. The Ostrava Declaration established in the Sixth Ministerial Conference on Environment
and Health commits Member States to develop national action portfolios and introduce new
institutional arrangements for the European Environment and Health Process, to address the 4
Regional Priority Goals of the Parma Declaration. Regional Priority Goal 3 addresses preventing
disease through improved outdoor and indoor air quality.11 12 Reference is made to the
Environmental Health Chapter.
Figure 2.2: Interactions of air pollutants and their potential impacts

Source: EEA 2013b
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Figure 2.3: Impact of various air pollutants of concern on human health

Source: EEA. 2013c

2.3 AIR QUALITY MONITORING IN MALTA
Air quality data in Malta is monitored by two methods; the Passive Diffusion Tube network
consisting of 100 stations spread over all localities in Malta and Gozo (Figure 2.4 refers) and the real
time Air Quality Monitoring Stations which are in four localities in Malta and one background station
in Għarb, Gozo (Figure 2.5 refers). Data from the diffusion tube network provides an indicative
snapshot of the quality of our air in localised areas presented as an average over the period of
exposure of the diffusion tube. This is usually 4 weeks and there is a total of 13 exposure periods in
one calendar year. The pollutants presently measured through the passive diffusion tube network
are sulphur dioxide, benzene, toluene, ethylbenzene and xylenes (collectively known as BTEX) and
nitrogen dioxide.

9

Figure 2.4: Map showing the Passive Diffusion Tube Network around the Maltese Islands

Source: ERA

On the other hand, the Air Quality Monitoring Stations are those which provide the more reliable
data in real time, gathered according to the reference methods required by European legislation. Air
pollutants monitored include BTEX, Ozone, Particulate Matter (PM), sulphur dioxide and nitrogen
dioxide. Monitoring in the Attard station commenced in 2013. This data is also made available in real
time to the general public on the Authority’s website.
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Figure 2.5: Map showing the location of the real time Air Quality Monitoring Station
around the Maltese Islands

Source: ERA

2.4 AIR QUALITY STATUS AND TRENDS
Putting together the information that is gathered from these various sources is challenging. The
measurements by monitoring stations are both location- and time-specific. Weather patterns,
landscape characteristics, the time of the day or year, and the distance to emission sources all play a
role in the concentration of pollutants.
In what follows, the status and trends relating to Malta’s major air pollutants are reviewed. The
analysis is based on MEPA’s ambient air quality monitoring programme between 2009 and 2015, as
well as estimates of total emissions derived from a set of emission inventories related to the NEC
Directive.
2.4.1 Benzene and other VOCs
Volatile Organic Compounds (VOCs) are airborne compounds that are associated with a plethora of
health problems including respiratory irritations and other genetic and nervous disorders, depending
on various factors such as concentration and length of exposure. Benzene is of particular concern as

11

it is both carcinogenic and mutagenic13 and is therefore considered to be harmful in any dose.14 EU
legislation defines a limit value of 5 μg/m³ per annum.
BTEX compounds are among the most abundantly produced chemicals in the world. However, they
occur naturally in crude oil and can be found in seawater near natural gas and petroleum deposits.
Other natural sources of BTEX compounds include gas emissions from volcanoes and forest fires. In
the Maltese environment, they are either emitted due to incomplete and inefficient combustion,15
or evaporate directly into the atmosphere. They are present in many products containing solvents,
such as paints, varnishes, cleansers, disinfectants and automotive products.16
VOCs are also ozone precursors.17 MEPA monitored the VOCs known as Benzene, Toluene,
Ethylbenzene and Xylenes (BTEX) through both the passive diffusion tube network as well as the
automatic analysers at Msida, Kordin, Żejtun and Għarb.
The nationwide annual average concentration of benzene in air has remained below the EU limit
value of 5 μg/m³ over the reporting period. In fact, the passive diffusion tube data for benzene gives
a national average below 2 μg/m³. There are variations of levels from year to year: for instance, it
was 0.9 μg/m³ in 2012 and 1.8 μg/m³ in 2014. The average concentration in 2015 was 1.5 μg/m³ and
therefore the higher value in 2014 is not necessarily an indication that the annual average
concentration is on the rise. The results are a far cry from the levels reported in the 2002 State of
the Environment Report where 45 % of the individual sites measured exceeded 10 μg/m³ during the
period 2000/2001. In the years 2014 to 2015, no individual locality, including hot spots in Floriana,
Ħamrun, Birkirkara and Msida showed annual averages higher than 5 μg/m³. The decline from the
high levels in the earlier years of the last decade is most likely due to lower benzene content in
imported petrol.
Toluene, ethylbenzene and xylenes are monitored due to their potential to form ozone. Annual
average ambient concentrations of these compounds do not usually exceed a few µg/m³. This means
that they are below the limits usually acceptable for human health.
2.4.2 Ozone
In as far as air quality is concerned, it is ground level ozone that is of interest to this air quality
report. Ground level ozone is formed through photochemical reactions of air pollutants. In Europe,
there has been a drop in atmospheric amounts of ozone precursors, such as methane (CH4), Volatile
Organic Compounds (VOCs) and, to a certain extent, nitrogen dioxide, but there has not been a
corresponding decrease in the amount of ground level ozone.18
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Variations in winds, sunlight and the influx of intercontinental transport of ozone and its precursors
may be the reason why we have not experienced the extent of drop expected for ground level
ozone.
Ozone is a powerful and aggressive oxidising agent, a threat to human health and vegetation,
responsible for corroding materials and buildings and when it enters the human body, it causes
inflammation in the lungs and the air passages, aggravating cardiovascular and respiratory diseases
like asthma.19
EU standards set the following limit values for O3, which require real-time monitoring: 120 µg/m³ 8hourly running average limit value for human health protection, not to be exceeded more than 25
times per year (equal to 6.8 % of 366 days); and 180µg/m³ hourly information threshold for human
health protection, which should never be exceeded.20
During the period 2008 to 2015 the Għarb station surpassed the allowed number of exceedances of
the 8-hourly limit value (Figure 2.6 refers). The lowest number of annual exceedances at this station
was 25 in 2009. In 2011, the 8-hour limit value was exceeded on 82 occasions. Meanwhile the
Żejtun station recorded exceedances on 34 out of 335 days measured in 2011. That was the only
year in the reporting period where the allowed number of exceedances had been surpassed in
Żejtun. Only one exceedance was recorded in Msida in 2008 and then again between 2012 and
2015. There were no exceedances in this traffic hot spot between 2009 and 2011.
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Figure 2.6: The number of exceedances, N, of the 8-hour 120 µg/m3 limit for O3 at the Msida, Żejtun and
Għarb monitoring stations compared to the limit of the permitted 25 annual exceedances
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As explained above, ozone is no longer measured by the diffusion tube network. However, one can
read some trends in historical data. National annual average concentrations over the diffusion tube
network stood at 102.1 µg/m3 in 2011 and 99.4 µg/m3 in 2012. However, EU limit values have not
been set for annual average O3 concentrations, hence these values can only provide an indication of
any trends. The highest O3 concentrations continued to be recorded in rural localities which are less
affected by traffic, with Għarb in Gozo registering the highest annual average O3 concentration (155
µg/m3) in 2012. The number of sites with an annual average concentration exceeding 100 µg/m 3
decreased slightly from 69 out of 128 sites in 2009 to 61 out of 129 sites in 2012.
It is interesting that this pollutant is found in highest quantities in Malta’s lowest traffic zones such
as rural areas in Gozo. Ozone takes part in the oxidation reaction of nitrogen monoxide (NO) to
nitrogen dioxide (NO2). In areas where NO is present in high concentrations, such as in traffic zones,
ozone tends to decrease. This process explains why ozone levels tend to be higher in rural areas with
less traffic. Ozone is also a transboundary pollutant which originates beyond our shores.
Furthermore, a key ingredient in the production of ozone is UV radiation. Long hours of sunshine,
especially intense sunshine, are highly abundant in the central Mediterranean. Therefore, air laden
with ozone precursors from Europe enhance the production of the secondary pollutant as it
approaches the region. These situations are captured by our flagship station in rural Għarb, Gozo,
the first recipient of this transboundary pollutant.
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2.4.3 Particulates
Particulate matter (PM), more commonly known as dust, constitutes another group of pollutants of
concern for Malta. Chronic exposure to high levels of airborne particulate matter (PM) has been
associated with a variety of adverse health effects such as respiratory problems21 and cardiovascular
disease.22 The size range of particulate matter which is of concern is that fraction with a diameter of
10 µm and smaller. Such particulate matter is known as PM10 and of course includes the PM2.5
fraction which has a diameter smaller than 2.5 µm and which is considered to be more dangerous.
The danger posed by the PM10 fraction is that it is small enough to be inhaled and accumulate in the
respiratory system. Due to this danger, a number of environment agencies and the European Union
(EU) have set limits for the concentration of particulate matter in air. EU limits are defined in the
Ambient Air Quality Directive (2008/50/EC). This Directive sets limit values for PM 10, a daily limit
value of 50 µg/m3 and an annual limit value of 40 µg/m3. The daily limit value should not be
exceeded on more than 35 occasions in one calendar year. The Directive sets a much lower annual
limit value for PM2.5 at 25 µg/m3. EU and international legislation targets both direct emissions as
well as emissions of precursor gases.
The generation of PM in Malta arises from a number of human activities such as traffic and power
generation, and during the summer months fireworks also produce a proportion of PM10.23 A source
of a coarser fraction of dust is mineral extraction and construction, which is considered to be more
of a nuisance rather than a health-related issue. Mineral extraction refers largely to limestone
quarrying and stone dressing which in Malta is performed using largely primitive techniques from
open quarrying. A 2005 study24 concludes that the practice, which took place as close as 200m from
urban centres, produced 1,200t of PM10 dust annually. Stone and façade dressing during
construction works brings PM emissions to residential areas. A minor percentage of this dust is in
the PM10 size range, estimated to range between 11 and 22 %.
Human activity is not the only source of airborne particulate matter in Malta. Winds move air
pollutants around the world, so a fraction of air pollutants and their precursors found in Malta are
emitted in mainland Europe or North Africa. ‘African dust’ from the Sahara is one of the natural
sources of particulate matter in the air which is very often blown across the sea to Malta and
Europe. In fact, data between 2012 and 2013 indicate that as much as 20 % of PM10 measured at the
Għarb continuous monitoring station can be apportioned to Saharan dust.25 Sea spray is also a
source of particulate matter and can contribute significantly to PM levels in the air in certain coastal
areas. It is comprised mostly of salt, whipped into the air by strong winds and as a result of bubble
bursting.
In the new millennium, there have been substantial achievements on PM emissions in Europe.
Between 2001 and 2010, direct emissions of PM10 and PM2.5 decreased by 14 % in the European
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Union and by 15 % in the 32 EEA countries. In the 2015 report – Air Quality in Europe26 – PM10 and
PM2.5 emissions have been reported to decrease by as much as 10 % over the period 2004 to 2013.
2.4.3.1 PM10
In general, one can say that airborne PM levels in Malta have remained fairly stable during the
reporting period 2008 to 2015 (Figure 2.7 refers). However, 2010 saw an exceptionally higher
concentration of PM10, with the annual average concentrations over the period 2009 to 2011 at the
Msida monitoring stations being higher than the 40 µg/m³ limit. Whilst the same trend is observed
from recordings at the Żejtun monitoring station, the annual limit was never exceeded in this
locality. An important point arising from Figure 2.7 is the high contribution of Saharan dust to the
PM10 levels and it is in fact this contribution that pushes ambient air concentrations in Msida over
the EU limit.
Figure 2.7: Annual mean PM10 concentration for the Msida, Żejtun and Għarb stations
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EU legislation includes a daily limit value of 50 µg/m³ which cannot be exceeded more than 35 times
in a calendar year. The number of exceedances of the daily limit value for the period 2009 to 2015
can be seen in Figure 2.8. Once again it can be seen that 2010 shows a peak and the number of
annual exceedances is greater than the allowed limit of 35 even at the background rural station of

26
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Għarb. In Msida, the number of exceedances reached a staggering value of 80. Figure 2.8 also
highlights the contribution of Saharan dust to the number of exceedances. Once again it is the
Saharan contribution that is responsible for the number of exceedances being over the value of 35
per annum.
Figure 2.8: The number of exceedances of the daily 50 µg/m 3 limit at the Msida, Żejtun and Għarb
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The situation with particulate matter (PM10) is very challenging for Malta probably more than for
other EU Member States. PM10 data analysis carried out during this reporting period, provided
crucial evidence about the extent of each of the anthropogenic and naturally occurring fraction
contributions monitored in the Maltese Islands. The Għarb and Msida stations, characterised by low
traffic and heavy traffic respectively, provided data on the percentage contribution of the extent of
naturally occurring, sea salt fraction out of the total PM10 level monitored. Directive 2008/50/EC on
ambient air quality and cleaner air for Europe gives the possibility to the Member States to deduct
the contribution of a specific list of natural sources from the levels registered at exceeding stations
provided that the Member State supplies evidence on the extent of this natural contribution. PM10 in
Malta is affected by 2 specific natural sources: marine aerosol and dust from the Sahara. The sea
salt fraction was found to be at the same level in both the Għarb and Msida Air Monitoring Stations.
The data presented in Figures 2.7 and 2.8 suggest that once the corrections for non-anthropogenic
sources of PM10 are made, the concentration at Msida falls by and large within regulatory limits.
Similar corrections are not shown for Żejtun as data from this station showed very little problems. It
must be said however, that the correction is merely for achieving regulatory compliance. In terms of
implications on health, the concentration of airborne PM is still high in areas of heavy traffic.
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Measures to reduce traffic emissions are required for improvement. It remains to be seen to what
extent the change from a heavy fuel oil-based energy sector to a liquefied natural gas-based one will
influence the concentration of airborne PM. This switch will take place during the next reporting
period.
2.4.3.2 PM2.5
The situation with PM2.5 at Msida, Żejtun and Għarb during the period 2009 to 2015 can be seen in
Figure 2.9. The concentrations registered in Għarb and Żejtun were significantly below the 25 μg/m3
limit value and in general have remained constant. However, the trend observed at the Msida
station is generally showing a reduction in PM2.5 concentrations in this traffic station. The reduction
between 2011 and 2012 is significant when one looks at the data from this station: the averages
from 2012 to 2015 are statistically significantly lower than those from 2008 to 2011. It is tempting to
ascribe this change to the introduction of a bus service with a fleet having Euro V and Euro VI diesel
engines, which are much cleaner than the older engines of the older fleet.
Figure 2.9: Annual mean PM2.5 concentration for the Msida, Żejtun and Għarb stations
compared to the annual limit of 25 µg/m3
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2.4.4 Black dust
The deposition of ‘black dust’ mostly in the South of Malta was a phenomenon that started before
the turn of the century and was largely experienced in the Grand Harbour towns and continued
throughout 2010. Although the complaints coming from Fgura and the surrounding areas were very
limited, investigations continued, and sample analyses were carried out to solve the issue of the
black dust collected in Wied Blandun and in the Birgu Marina. A report on the nature, distribution
and likely source of coarse black dust particles in Malta concluded that the Marsa Power Station was
the likely source of the problem. In his report, Prof. Alfred J. Vella, essentially confirmed what had
intuitively been suspected from images such as that in Figure 2.10. The Marsa Power Station was
shut down on 9 March 2015 and is being temporarily maintained on cold standby. It seems that the
bane of the black dust is no longer an issue.
Figure 2.10: A Marsa Power Station chimney in 2011 belching out black particulate matter27

Source: Times of Malta

2.4.5 SO2
Sulphur dioxide (SO2) adversely affects the human respiratory system and lung function. The gas
aggravates asthma and inflames the respiratory tract. It can cause headaches, general discomfort
and anxiety. SO2 contributes to acid deposition, the impacts of which can be significant, causing
damage to forests and ecosystems, aquatic ecosystems, soils, vegetation and limestone buildings.
Sulphur dioxide is formed by the oxidation of sulphur, mainly through combustion of fuels, including
biofuels, containing sulphur that are mainly used in the energy and transport sectors. Nonanthropogenic sources include volcanic activity.28 The pollutant can also contribute to the formation
27
28
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of secondary sulphate particles in the atmosphere. Sulphate also combines with other atmospheric
compounds to become particulate matter and is therefore an important source of ultra-fine particles
such as PM2.5.29
SO2 has ceased to be of concern and its monitoring through the passive diffusion tube network was
heavily reduced to 24 sites, mostly close to the power stations. National annual average SO2
concentrations decreased by 28.4 % in 2012 (from 5 µg/m3 to 3.6 µg/m3) remaining well below the
EU critical level for the protection of vegetation (20 µg/m3). Locality averages were all found to be
below the EU limit value for the protection of vegetation, and decreases were registered in most
localities. The highest levels were recorded in Paola and Fgura (both 7.9 µg/m3), followed by Tarxien
(6 µg/m3). Mġarr (Gozo) and Dingli registered the lowest SO2 concentration in 2012 at 1.9 µg/m3.
No annual limit value is defined for the protection of human health from SO2. However, an hourly
limit of 350 µg/m3 and a daily limit of 125 µg/m3 are applicable. The situation of the ambient levels of
this pollutant at the continuous monitoring sites is that no exceedances of EU limits have been
reported. Annual levels at these sites are below 5 µg/m3.
2.4.6 Nitrogen oxides
The term nitrogen oxides (NOx) is a term used for nitrogen monoxide (NO) and nitrogen dioxide
(NO2). Nitrogen monoxide is eventually converted to the dioxide form and it is this that is monitored.
Breathing in raised levels of nitrogen dioxide increases the chances of respiratory problems.
Nitrogen dioxide inflames the lining of the lungs, and reduces immunity to lung infections, leading to
problems such as wheezing, coughing, colds, flu and bronchitis. Increased levels of nitrogen dioxide
can have significant impacts on people with asthma because it can cause more frequent and more
intense attacks. Children with asthma and older people with heart disease are most at risk.
Nitrogen dioxide is generated as a by-product of combustion primarily through energy generation
and road transport. It is mostly found in industrial and high traffic areas. NO2 is also a source of very
fine particles such as PM2.5.
There are two limits set by EU directives. These are 40 µg/m3 set as an annual average and 200
µg/m3 that is set as an hourly average. During the reporting period, the annual average national NO2
concentration remained fairly constant in all of the zones monitored through the automatic stations.
Figure 2.11 shows that the values were all below the annual limit of 40 µg/m3.
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Figure 2.11: Annual mean NO2 concentration for the Msida, Żejtun and Għarb stations
compared to the annual limit of 40 µg/m3
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Besides being monitored as annual averages, NO2 is also monitored for exceedances of the hourly
limit value, with the limit set at 200 µg/m3 which cannot be exceeded for more than 18 times in one
calendar year. Between 2009 and 2015, this allowed number of exceedances was only surpassed
once at Msida station in 2011 when a total number of 30 exceedances occurred (Figure 2.12 refers).
It is possible that a combination of factors including traffic flux and unfavourable meteorological
conditions reducing dispersion may have possibly contributed to the 2011 exceedance.
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Number of exceedances of the 200µg/m3 hourly limit

Figure 2.12: The number of exceedances of the hourly 200 µg/m 3 limit at the Msida,
Żejtun and Għarb monitoring stations compared to the limit of the permitted
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Besides being monitored continuously at the automatic stations, NO2 is monitored through the
passive diffusion tube network. Using data from this network it is possible to construct a map
showing the hotspots of NO2. Figure 2.13 shows such a map for 2015. It shows that the areas around
Valletta, Grand Harbour and Marsamxett Harbour registered the highest concentrations of NO2. The
localities exceeding the annual EU standard in 2014 and 2015 were Floriana (55.3 and 53.8 µg/m 3),
Ħamrun (51.1 and 51.5 µg/m3), Marsa (51.6 and 51.9 µg/m3), and Gżira (40.8 µg/m3 in 2015). In
terms of individual sites, sites along main roads were the most affected by NO2 in 2014 and 2015,
suggesting that nitrogen oxides continue to be a problem in localities where heavy traffic and poor
ventilation prevail. St. Anne’s Street in Floriana remains the most polluted street in terms of NO2,
where the annual mean concentration stood at 79.6 µg/m³ in 2014 and 80.2 µg/m³ in 2015. These
levels are twice the EU annual mean limit for this pollutant. This locality was followed by St. Joseph
Street Ħamrun which had recordings of 73.4 µg/m³ and 74.0 µg/m³ annual mean of NO 2 in 2014 and
2015 respectively. Both these streets are characterised by heavy traffic and poor ventilation due to
high buildings yielding a street canyon. It is worth noting that the annual mean concentration
recorded in St. Anne’s Street in 2014 and 2015 was substantially lower than that reported in 1999
when this site was discussed in the 2002 State of the Environment Report.
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Figure 2.13: NO2 concentrations around the Maltese Islands obtained from the
Passive Diffusion Tube Network

Source: ERA

2.5 MEASURES TAKEN TO ADDRESS AIR POLLUTION
There was a shift of focus in air quality, which started in 2009 and continued through till 2015. In
2009, it became clear that traffic was the main contributor of dust particulates, being captured by
our monitoring stations as PM10.
This information led to the drafting of an Air Quality Plan (AQP)30 which was subject to extensive
public consultation in 2009 during which over 150 proposals were received from the public. The
AQP, published in 2010, comprised short, medium and long-term policy measures to address manmade pollution sources, in the transport, power generation, construction and small industry sectors.
Most of the policy measures were targeted at the transport sector with the aim to reduce existing
and planned traffic impacts. These policies provided Transport Malta with recommendations to
reduce vehicle emissions by encouraging modal shift, better managing the road network and
promoting cleaner vehicle technologies. There is scope for this plan to be followed up seeing that
Malta is close to exceeding limit values for particulate matter and nitrogen oxides.

30

MEPA 2010.
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2.5.1 Environment sector
Data continued to be gathered from two networks namely the Passive Diffusion Tube Network and
the Continuous Monitoring Stations. A new urban background monitoring station was set up in
Attard in 2013. The need for the Kordin station has diminished with the closure of the Marsa power
station in 2015 which was directly upwind of the prevailing wind direction from the monitoring site
(Figures 2.6 and 2.13 refer). In addition, ERA is planning to commission a new station in the zone.
Monitoring is an essential exercise in order to understand the effect that air pollution is having on
human health and the environment, and to design policies that effectively reduce the impacts of air
pollution.
A number of measures will address the key sectors of transport, energy and industry, which are the
major sources of air pollution. A number of initiatives have to date been adopted in an effort to
decrease emissions in the Maltese Islands, the most important of which are summarised below,
together with an indication of the measures undertaken or planned in each sector.
2.5.2 Energy-related measures
There have been some measures related to the energy sector since 2008 which were aimed at
reducing emissions from power generation. A major development was the reduction of sulphur
levels in the fuel used to 0.5 % by mass. The content was only restricted to 3.5 % by mass before
Malta joined the EU and there was a reduction to 1 % on joining the Union and a further reduction
to 0.5 % in 2010 in order to reach emission reduction targets.
The Government has introduced a number of schemes to increase the percentage of renewable
energy generated in the Maltese Islands. These have largely targeted grants to offset part of the
expenses incurred in installing domestic photovoltaic installations as well as fairly favourable feed-in
tariffs. There was also an extension to incentives for solar farms and there are also planned solar
farms on public land or buildings which can also benefit small investors who cannot use their own
buildings to install photovoltaic systems. Malta’s minimum interim trajectory for years 2013 and
2014 was set at 3 %. Malta exceeded this target and reached 4.2 %.31 The National Renewable
Energy Action Plan 2015-2020 envisages the use of PV systems to contribute around 4.7 % of the
gross final energy consumption in 2020 or 11.5 % of the gross final consumption of electricity.
By far the largest measure taken in the energy sector has been the policy shift towards the use of
liquefied natural gas as the fuel in power stations as well as purchasing power from the Italian grid
through the Sicily-Malta interconnector cable. No heavy fuel oil for power generation will be used
beyond 2017.
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2.5.3 Transport-related measures
Technological developments, some of which were prompted by legislation, have also contributed to
improving Europe’s air. For example, car engines have become more efficient in using fuels; new
diesel cars have particle filters installed; and industrial facilities have started using increasingly more
effective pollution-abatement equipment, while tax incentives for cleaner cars have also been quite
successful.
In Malta, successive administrations have given incentives for older private cars to be scrapped and
to be replaced by newer models. Furthermore, in 2011, the national bus service was privatised and
the deal between the government and the operator included the introduction of a new bus fleet
with cleaner Euro V and Euro VI standard diesel engines.
Transport Malta has published a short-term (2025)32 masterplan as well as a long-term (2050)33
strategy for transport in Malta. These documents take into consideration Malta’s air quality
commitments.
2.5.4 Industry-related measures
The principal tool being used to control emissions to air from industrial plants, including energy
installations, is the Integrated Pollution Prevention and Control (IPPC) permit, which is issued in line
with the Industrial Emissions Directive.34 This Directive requires Member States to reduce emissions
to air, land and water from industrial activities listed within it. During the period 2008 to 2015, MEPA
continued to issue IPPC permits for such installations.
In view that most Small to Medium Enterprises (SMEs) or micro-enterprises fall outside the scope of
the Industrial Emissions Directive, MEPA developed an environmental permitting system, taken on
by ERA following the demerger, aimed at regulating emissions from installations which have an
associated environmental risk including to the atmospheric environment. In such cases, while
emissions from individual SME activities are limited, the cumulative effect may be significant and
thus require regulation. The permitting system is intended to aid enterprises improve their
environmental performance, and to help enterprises control airborne industrial emissions.
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Transport Malta 2016a.
Transport Malta 2016b.
34 Directive 2010/75/EU transposed by S.L.549.76 and S.L.549. 77 under the Environment Protection Act (Cap. 549).
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2.6 RESULTS IN EMISSION REDUCTIONS
There have been positive results in Malta’s attempts to reduce emissions of various pollutants to air.
This has set the country well on its way to achieving the targets set in the 2016/2284 Directive.
These results can be seen in Table 2.2.
Table 2.2: National emission of selected pollutants in 2015 compared national reduction
targets for these pollutants in 2020 and 2030
Pollutant
NOx

NMVOC

SO2

PM2.5

NH3

2020 emission ceilings (tonnes)

5394

2541

2530

975

1536

2030 emission ceilings (tonnes)

2008

2862

552

355

1300

emissions in 2015 (tonnes)

2850

2060

3300

239

1460
Source: ERA

Table 2.2 shows that Malta is ahead of the 2020 target for NOx, and NH3 and has already achieved
the 2030 target for PM2.5 and NMVOC. Some work still needs to be done in terms of reducing SO2
and NOx to reach the 2030 targets. However, measures taken recently in the energy sector should
facilitate this reduction, which will be visible in NEC emission inventory reporting for future years.

2.7 CONCLUSION
2013 saw the European Union start outlining its future air policy; aiming at minimising air pollution
impacts on public health and on the environment. The cost estimates of these impacts are strikingly
large, with a potential of improved quality of life if successfully addressed. The benefits of cleaner air
are large contributing to reduced medical costs, and increasing length of life, cognitive development,
productivity, and number of working days.35 Legislation will require an economical structural shift
towards greener consumption and production patterns if it is to give the desired output. This
excludes other benefits which have not yet been quantified such as improved ecosystems’ health,
effecting water and soil quality and the ecosystem services they support; and agriculture.
Some aspects of Malta’s air quality have improved, and this trend is visible in the time series covered
by this report. Concentrations of many air pollutants, such as sulphur dioxide and benzene, have
remained within acceptable levels or have even decreased significantly. However, despite such
achievements, Malta has not yet attained the quality of air targeted by its legislation, or desired by
its citizens. Particulate matter and ground level ozone, are today the two most significant pollutants

35

EC 2017.
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in Malta as in the rest of Europe. These pollutants without borders, do not only arise out of activities
that occur on the Maltese islands, but are also transported from Europe and North Africa to Malta.
This phenomenon makes controlling their levels even more difficult. Nevertheless, in terms of
implications on health, the concentration of airborne PM is still high in areas of heavy traffic, and
measures to reduce traffic emissions are required for improvement.

2.8 RECOMMENDATIONS
In order to continue achieving positive results in this sector further work is required. The following
measures are recommended:


Follow-up on the implementation of the Air Quality Plan, prioritizing traffic-related
measures;



Given that knowledge of pollutant concentrations is important, it is imperative to seek to
improve the monitoring network especially for traffic sites, to gain better understanding of
the trends;



Seek collaborative studies with Italy regarding the O3 situation with the aim of mitigating our
challenges;



Improve existing collaboration with stakeholders.
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