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1 BACKGROUND  

The new Clean Air Policy Package proposed in 2013 updates on existing legislation that 
controls harmful emissions from industry, traffic, energy plants and agriculture, with a view 
to reducing their impact on human health and the environment. The package has a number 
of components, among others including a new clean air programme for Europe with air-
quality objectives up to 2030, in addition to supporting measures aimed at improving air 
quality in cities, supporting research and innovation, and promoting international 
cooperation, a revision of the National Emission Ceilings Directive (NEC Directive) and a 
proposal for a new directive to reduce pollution from medium-sized combustion installations 
between 1 MWth and 50 MWth. 

In this context, the AIRUSE project aims at improving air quality levels through mitigation 
strategies for PM emissions focusing on Southern European countries. The combination of 
diverse emission sources (natural and anthropogenic) with a complex climatology (strong 
radiation, high photochemical conversion rates, low rainfall rate) significantly raises particle 
levels in South Europe. 

As industry is the second-largest source of primary PM10 emissions in EU-28 (EEA, 2014), one 
of the project´s action focuses on the “Determination of the impact of industrial sources”, 
the goal of this action is to carry out an industrial PM emissions inventory in the five AIRUSE 
target cities, Porto (PO), Barcelona (BCN), Florence (FI), Athens (ATH)) and Milan (MLN),1 to 
identify current technological scenarios. All this information is of fundamental importance 
because it will provide guidance on the effectiveness of the control actions, and indicate 
where greater efforts are needed. 

This deliverable, “Industrial activities in AIRUSE cities”, is the first of a series of two on the 
industrial PM emissions, where the industrial activities are identified in and around the 
AIRUSE cities. In the subsequent deliverable from this action, it will be reported 
quantitatively on the PM industrial emissions considering the degree of BATs (Best Available 
Techniques) implementation and its possible impact on PM ambient air for each city. 

                                                      

1
 Milan has been included in the AIRUSE project due to the interest shown by the public authorities for participating and has been included in this present 

report as other target AIRUSE target city . 
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2 INTRODUCTION 

Almost three quarters of European citizens live in cities. The attainment of a high air quality 
in European cities is of significant importance in protecting the health of European citizens. 
In this sense, considerable progress has been made in the past twenty years in improving 
urban air quality, mainly due to policies implemented at European, National and regional 
level, as well as to better knowledge of urban pollution gained from the air quality 
monitoring network, across Europe. However, in spite of all these efforts, there are still 
exceedances of air quality standards in several European cities (EEA 2013,  2014). 
 
In general, these exceedances of the PM10 (particulate matter finer than 10 micrometres) 
standards in urban areas of Europe are mainly attributed to sources of different nature, such 
as road traffic, biomass burning, industrial and power plant emissions, and harbours, among 
others (Querol et al., 2014; EEA, 2014).  
 
With regard to pollutants, according to the latest EEA-2014 Report, PM and ground-level 
ozone (O3) are currently Europe's most problematic pollutants in terms of harm to human 
health, followed by benzo(a)pyrene (BaP) (an indicator for polycyclic aromatic hydrocarbons 
(PAHs) and nitrogen dioxide (NO2). 
 
Besides the above emission sources causing exceedances of the air quality standards, it 
should be noted that trans-boundary pollution also plays an important role in certain 
European countries. In fact these emissions are also a challenge in Europe, as in many 
European countries, less than 50% of the observed fine particulate matter (PM2.5) 
concentrations are derived from their own emissions (EEA 2014).  
 
It should also be noticed that the contributions of the different sources to the urban or 
national or European emission inventories do not coincide with the contributions of the 
same sources to ambient PMx concentrations or to the exposure levels tpo which citizen are 
exposed. Thus, usually traffic emimissions take place closer to citizens and accordingly, even 
with lower emissions in the inventories with respect other sources, its contribution to PM 
exposure may be higher than those from industrial plants usually not so close to citizens. 
 
From the different released sources identified in Figure 1, it may be observed that the source 
referenced “Commercial, institutional and household fuel combustion”, dominates primary 
PM10 and PM2.5 emissions and has slightly increased its emissions since 2002. The second-
largest source of primary PM10 emissions is industry, followed by transport. The PM2.5 levels 
of both sectors have displayed roughly similar levels.  
 
This has led, in the case of industry, to systematic regulation of air emissions in this sector. 
Traditionally, industrial emissions control has been focused on the so-called channelled 
emissions, which are emissions through ducts (e.g. flues or stacks). In this type of emissions, 
the relationship between the different particle size fractions (TSP, PM10, and PM2.5) depends 
on the type of process that generates them, as well as, on other conditions that define the 
resulting emissions.  
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The nature or composition of channelled PM emissions is also closely related to the 
composition and/or nature of the raw materials used, especially in those cases where these 
emissions are generated by mechanical processes. However, PM emissions at high 
temperature are usually generated in thermal processes by volatilization and subsequent 
condensation. Extensive regulations are in place on the measurement and control of the 
pollutants released by these types of sources, which have been studied in detail. However, 
atmospheric emissions from industrial facilities are not limited to point sources or stacks. 
There is also a different type of emission, known as diffuse or fugitive emissions, which may 
be, from an environmental point of view, as important as channelled sources, or even more 
in certain cases.  
 
These types of emissions are generated when the raw materials used in a specific industry 
activity have a dusty nature. In such cases, the finest particle fractions may be suspended in 
the surrounding air during handling, transport, storage (in open or only partly enclosed 
building areas or yards), mechanical treatment, and subsequent handling operations. 
Moreover, they can also occur in the pre-treatment operations of these dusty materials, 
when such operations (grinding and milling), do not take place in confined areas, and in 
trucking (loading and unloading operations, and in the circulation of the trucks themselves). 
 

 

 

Figure 1. Contributions to EU emissions from main source sectors of primary PM, 2002–2012 (Gg/year=1000 tonnes/year) 

(EEA, 2014). 

These diffuse emissions, unlike channelled ones, have not drawn the same attention from 
environmental legislation, being in most cases the policy for reducing them much less 
ambitious or in some cases not existent. This lack of attention and knowledge may be due to 
the technical difficulty involved in their quantification, since these emissions can be located 
in a more or less extensive area inside an industrial facility and is difficult to actually quantify 
a flux, even when concentration measurements near the release site are available. 

Furthermore, PM10 and PM2.5 diffuse emissions are also influenced by environmental factors, 
not directly related to the industrial process, unlike what occurs in channelled emissions. For 
example, meteorological conditions (mainly temperature, humidity, rainfall, and wind speed) 
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or geography characteristics of a given region (soil cover and proximity to arid zones) may 
play an important role in diffuse emissions (Pérez et al., 2008). 

In this sense, climate conditions in a large proportion of Southern European countries (warm 
and dry) favour diffuse PM emissions and make them especially relevant. Consequently, 
more rigorous fugitive emissions control strategies and a better understanding is needed in 
Southern Europe when compared to those required in more humid regions e.g. North 
Europe (Minguillón et al., 2013; Santacatalina et al., 2010). 

Other industrial activities, such as operations carried out in harbour/port activities and 
public works,have also a great relevance concerning PM diffuse emissions, and their impact 
on air quality levels in cities may be significant, because of their vicinity to dense urban areas 
in the case of ports or because they are carried out within the urban area, as it may occur 
with construction works. 

For all these reasons, industrial and operations carried out in harbour/port activities have 
been considered within the scope of B.5 action. 

3 STUDY AREAS 

To identify the significant industrial activities that can contribute to PM levels in each AIRUSE 
city, it has been necessary to establish the boundaries of the study areas. The reason for 
considering a more extensive area than the city itself is because, although industries are 
generally located in city suburbs or in municipalities near the city, their environmental 
impact by atmospheric emissions may reach the city.  

For this purpose, a questionnaire was prepared and sent to the AIRUSE project partners (see 
Annex 1), who contacted the relevant stakeholders in order to define the area to be 
considered to ensure the accomplishment of the overall goal of the AIRUSE project. These 
stakeholders were mainly public authorities, responsible for air quality in AIRUSE cities. 
Based on the answers received, each study area to be taken into account in the AIRUSE PM 
industrial emissions inventory was decided by consensus.  

The following paragraphs describe some general aspects and characteristics of each AIRUSE 
city, such as extension, location, population and meteorological conditions, i.e., all aspects 
that might be related to air quality levels. 

 

3.1  Study Area: PORTO (POR) 

The Porto Metropolitan Area (POR-MA) is located in coastal Northern Portugal. It covers 
over 2040 km² and had about 1.8 million inhabitants in 2011. This area is a union of 
metropolitan municipalities, including the City of Porto, making up the second biggest urban 
area in the country. The municipalities included in the Metropolitan Area of Porto (Table 1 
and Figure 2) comprise both the Grande Porto subregion and the Entre Douro e Vouga sub-
region. 

The region is bound on the west by the Atlantic Ocean with a 50 km of coastline and crossed 
by the Douro River. In climate terms, the area is designated North maritime, characterised 

http://en.wikipedia.org/wiki/Portugal
http://en.wikipedia.org/wiki/Porto
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by warm and dry summers and mild wet winters with two transition seasons: spring and 
autumn.  

Summer witnesses more frequent westerly and north-westerly winds with an Atlantic 
influence are registered, while in wintertime the prevailing air masses come from the E/SE, 
displaying a more continental character. 

Topographically the zone is rather uneven, with a maximum altitude of about 300 m.a.s.l., 
which decreases with proximity to the coast. The annual average air temperature varies 
between 13 and 15oC, the difference between warmer and colder monthly averages being 
less than 10oC. Annual air humidity is between 75 and 80% and the total annual mean 
precipitation is between 1000 and 1200 mm, with more than 100 days per year with 
precipitation equal to or higher than 1.0 mm.  

 

Table 1. Municipalities included in the Metropolitan Area of Porto 

Metropolitan Area of Porto 

 
Porto 

 
Vila do Conde 

 
Espinho 

 
Vila Nova de Gaia 

 
Gondomar 

 
Arouca 

 
Maia 

 
Oliveira de Azeméis 

 
Matosinhos 

 
Santa Maria da Feira 

 
Póvoa de Varzim 

 
São João da Madeira 

 
Santo Tirso 

 
Vale de Cambra 

 
Trofa 

 
Paredes 

 
Valongo   
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http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/index.php?id=5
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/?id=10
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=5
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/index.php?id=5
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/?id=10
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/?id=5
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/?id=1
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/index.php?id=5
http://www.amp.pt/gca/index.php?id=1
http://www.amp.pt/gca/?id=10
http://www.amp.pt/gca/index.php?id=1
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Figure 2. Distribution of the study area: PO-MA 

3.2  Study area: BARCELONA (BCN) 

The territory of Catalonia is divided into 15 air quality zones (AQZ) (see Figure 3). These 
zones are defined such that their surface exhibits similar characteristics with respect to air 
quality, considering factors such as orography, weather, population density, industrial 
emissions volume, and transport. 

The so-called Special Environmental Protection Area (BCN-SEPA), declared as such by the 
public authorities in Catalonia through the Decree 226/2006 due to the exceedances 
detected of PM10 and NO2 levels in 40 municipalities from AQZ 1 and 2, was chosen as the 
study area, being also the target area of the different Air Quality Plans developed since 2007. 
It covers over 725 km² and had about 4.6 million inhabitants in 2011, other aspects are 
included in Table 2. 
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Table 2. General aspects of the area of study in the case of BCN-SEPA 

Study area Municipalities Population (Minhab.) Area (km
2
) Density (inhab./km

2
) 

BCN-SEPA 40 
4.6                             

(60% of Catalonia) 
725 6345 

 

 

Figure 3. Distribution of the Catalonia territory in air quality zones 
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Figure 4. Distribution of the study area: BCN-SEPA  

 

Table 3. Municipalities in the BCN-SEPA 

1. Badalona 11. Esplugues de Llobregat 21. Badia del Vallès 31. Santa Perpètua de Mogoda 
2. Barcelona 12. El Papiol 22. Barberà del Vallès 32. Terrassa 
3. l'Hospitalet de Llobregat 13. Pallejà 23. Castellbisbal 33. Granollers 
4. Sant Adrià de Besòs 14. El Prat de Llobregat 24. Cerdanyola del Vallès 34. La Llagosta 
5. Santa Coloma de Gramenet 15. Sant Andreu de la Barca 25. Montcada i Reixac 35. Martorelles 
6. Castelldefels 16. Sant Feliu de Llobregat 26. Ripollet 36. Mollet del Vallès 
7. Cornellà de Llobregat 17. Sant Joan Despí 27. Rubí 37. Montmeló 
8. Gavà 18. Sant Just Desvern 28. Sabadell 38. Montornès del Vallès 
9. Martorell 19. Sant Vicenç dels Horts 29. Sant Cugat del Vallès 39. Parets del Vallès 
10. Molins de Rei 20. Viladecans 30. Sant Quirze del Vallès 40. Sant Fost de Campsentelles 

 

With regard to the weather conditions and pollutants dispersion in the municipalities 
located in AQZ-1, this zone is characterized by the presence of a wind regime ranging from 
weak to moderate breezes during the spring, summer and part of autumn. Occasionally, 
there are strong winds of a synoptic nature in winter. 

As for the weather conditions and pollutant dispersion in the municipalities located in AQZ-
2, this zone is characterized by a regime of breezes disturbed by coastal mountains.  

 



 

 

Deliverable B5.1: Industrial activities inventory in AIRUSE cities 

AIRUSE LIFE 11 ENV/ES/584 
11 / 49 

3.3  Study area: FLORENCE (FI) 

The province of Florence has been divided into several zones; one of which is located in the 
middle of Tuscany, called “Agglomerato di Firenze” (FI-AGG). This zone has been selected as 
the area of study, as shown in Figure 5. It covers an extension of approximately 452 km2 and 
includes the municipalities of Florence, Bagno a Ripoli, Campi Bisenzio, Scandicci, Sesto 
Fiorentino, Calenzano, Lastra a Signa and Signa, with a total population of 575000 
inhabitants.  
 
The province of Florence is located 80 km east of the Tyrrhenian Sea. Much of the province 
lies in the plain of the Arno River, which is surrounded by hills (500 m.a.s.l.). The valley is 
about 60 m.a.s.l., oriented in a SE–NW direction.   
 
The climate for this area is borderline between humid subtropical and Mediterranean, with 
hot, humid summers with moderate rainfall and cool, damp winters. Prevailing winds in FI 
urban area are from E, SE and NE. E and SE winds are associated to stable night-time 
conditions, particularly SE winds. Conversely, SW and W are the warmest and the most 
unstable winds, markedly W winds, thus corresponding to typical daytime wind regimes 
(Gualtieri et al., 2014). 
 
From an air quality point of view, the FI urban area is affected by strongly unfavourable 
meteorological conditions, leading to the accumulation and trapping of air pollution in the 
lower troposphere. The morphology and weather conditions of the area likely drive a poor 
dispersion of atmospheric pollutants (Gualtieri et al., 2014). 
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Figure 5. Distribution of the study area: FI-AGG 

3.4  Study area: ATHENS (ATH) 

The Greater Athens Area (GAA) currently has a population that exceeds 4 million inhabitants 
(around 40% of the Greek population) and covers an extension of 2928 km2. The GAA 
includes nine different zones: Agia Paraskevi, Thrakomakedones, Lykovrissi, Maroussi, 
Liossia, Galatsi, Patission, Aristotelous, and Geoponiki. These areas are formed by 61 
municipalities, whose geographical boundaries are presented in Figure 6.  
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The topography of Athens and the prevailing meteorological conditions exacerbate the 
problem of air pollution. Specifically, ATH is located along a basin oriented SW-NE, 
surrounded by high mountains and open to the sea only towards the south. This topography 
results in wind blowing mostly from SW and NE over the area and hinders the dispersion of 
air pollutants. In particular, SW winds are either loaded with Saharan dust aerosols or occur 
by local circulation (sea breeze) and have low speeds, which results in temperature 
inversions and therefore, favour the formation of photochemical pollutants.  
 
Another factors affecting the GAA and entailing important air pollution episodes are: the 
high population density (approximately 1276 inhab/km2), and the accumulation of major 
economic activities, half of the country’s industrial and commercial activities, are located in 
this area (Aleksandropoulou et al., 2012). 
 
 

 

Figure 6. Distribution of the study area: GAA  
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3.5  Study area: MILAN (MLN) 

The territory of Lombardy is divided into 7 Air Quality Zones (AQZ) in according to the 
Regional Decret DGR 2605/2011 and to the Italian transposition of 2008/50/EC (see Figure 
7). This classification is done to define area with similar characteristics with respect to air 
quality, considering factors such as: population density, industrial emissions volume, 
transport, orography, and weather.  

The chosen study area is the so-called Agglomerato di Milan (MLN-AGG) (see red circle in 
Figure 7 and for a more detailed map, see Figure 8), composed by 107 municipalities. It 
covers over 1100 km2 (4.8% of the Lombardy), and had about 3.6 million inhabitants in 2011 
(37% of the Lombardy). 

 

Figure 7. Distribution of the Lombardy territory in AQZ (Source: D.G.R. n° 2605/11  
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Figure 8. Distribution of the study area: MLN-AGG 

 

Table 4. Municipalities in the MLN-AGG 

Arosio Agrate Brianza Villasante Parabiago 
Cabiate Arcore Vimercate Pero 
Cantu’ Barlassina Arese Peschiera Borromeo 
Capiago Intimiano Bernareggio Assago Pioltello 
Carugo Bovisio Masciago Baranzate Pogliano Milanese 
Casnate con Besnate Brugherio Bollate Rescaldina 
Como Caponago Bresso Rho 
Figino Serenzqa Carate Brianza Buccinasco Rozzano 
Fino Mornasco Carnate Canegrate Santo Donato Milanese 
Grandate Cesano Maderno Carugate San Giorgio su Legnano 
Lipomo Concorezzo Cernusco sul Naviglio San Vittore Olona 
Mariano Comese Desio Cerro Maggiore Segrate 
Novedrate Giusano Cesano Boscone Senago 
Senna Comasco Lentate sul Seveso Cesate Sesto San Giovanni 
Airuno Limbiate Cinisello Balsamo Settimo Milanese 
Brivio Lissone Cologno Monzese Vimodrone 
Calco Meda Cormano Busto Arsizio 
Cernusco Lombardo Monza Corsico Caronno Pertusella 
Imbersago Muggio´ Cusano Milanino Cassano Magnago 
Lomagna  Nova Milanese Garbagnate Milanese Castellanza 
Merate  Ronco Briantino Lainate Gallarate 
Olgiate Molgora Seregno Legnano Gerenzano 
Osnago Seveso Milano Origgio 
Paderne D’Adda Usmate Velate Nerviano Samarate 
Robbiate Varedo Novate Milanese Saronno 
Verderio Inferiore Vedano al Lambro Opera Uboldo 
Verderio Verano Brianza Paderno Dunagno  
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With regard to the climate conditions and pollutants dispersion, the area is characterized by 
continental climate with cold winters and sultry summers, strong temperature excursion 
during the year, rainfall less abundant and frequent calm of wind. This is the typical weather 
of the Po Valley, which favors the accumulation of pollutants.  

3.6 General characteristics of AIRUSE areas of study 

The main characteristics of the AIRUSE study areas are summarised in Table 5. 

 

Table 5. Main characteristics of the study areas considered 

AIRUSE CITY 
Population 
(Minhab.) 

Number of municipalities Area (km
2
) 

Density 
(inhab./km

2
) 

POR-MA 1,8 17 2040 880 

BCN-SEPA 4,6 40 725 5931 

FI-AGG 0,6 8 452 1272 

GAA 3,6 61 2928 1276 

MLN-AGG 3,6 107 1100 3273 

 

4 AIR QUALITY AND MONITORING NETWORK IN AIRUSE TARGET CITIES 

This section describes the most relevant aspects related to air quality control in the five 
AIRUSE cities: POR, BCN, FI, ATH and MLN. Special attention has been paid to the main PM 
antropogenic sources responsible for exceedances of the PM10 and PM2.5 air quality limit 
values according to the Directive 2008/50/EC on ambient air quality and cleaner air for 
Europe. 

4.1 Monitoring network and air quality levels in the POR-MA 

The Air Quality Monitoring Network in the Northern Region of Portugal is constituted by 4 
agglomerations: Porto Litoral, Vale do Ave, Vale do Sousa, and Braga and of 2 regions: Norte 
Litoral and Norte Interior. This network includes a total of 24 measurement stations spread 
over 16 municipalities and classified as background, traffic, and industrial stations, in which 
PM, among other air pollutants, is continuously measured. The North Regional Coordination 
and Development Commission (CCDR-N) is the entity in charge of controlling and improving 
the air quality in this area. 
 
The municipalities in the POR-MA that have at least one air quality monitoring station for 
PM10 are: POR, Maia, Matosinhos, Gondomar, Vila do Conde, Vila Nova de Gaia, Espinho, 
Paredes and Santo Tirso. PM2.5 is only measured in Maia and POR. 
 
The analysis of the evolution of air quality data in the period 2007, based on the Report of 
Statistical Data Analysis of Air Quality for the Northern Region, indicates that there were 
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systematic exceedances of air quality standards for NO2, O3, and PM10. With regard to this 
situation, CCDR promoted the development of a strategy to mitigate PM10 emissions.   
 
This strategy was consolidated through the Air Quality Plan for the Northern Region (Plano 
de Melhoria da Qualidade do Ar da Região Norte), which presented a set of measures to be 
implemented in the Porto Litoral, Braga, Vale do Sousa, and Vale do Ave agglomerations, 
with an estimated exposed population of around 500000 inhabitants. This plan was 
published in Portuguese Decree 716/2008. 
 
The main sources and their importance according to the Regional Atmospheric Emissions 
Inventory in the North Region of Portugal are shown in Figure 9. It is important to highlight 
the low contribution from industrial sources. The effect of residential wood combustion on 
air quality is of great relevance, even though there is a strong influence of other 
anthropogenic sources such as traffic (Hellén et al., 2008).  The Section 4.1, from the present 
report, describes in more detailed, the sector share for emissions of primary PM for POR-
MA. 
 
During 2012, in the Northern Region only four monitoring stations, all of them located in the 
POR-MA, exceeded the daily limit value of PM10 (50 µg/m3, 35 times per year): Maia (2 
stations), Matosinhos (2 stations, 1 industrial). There have been no exceedances for the 
annual limit value of PM10 (40 µg/m3) and the target value legislated for the PM2.5 (25 
µg/m3).  
 
 

 

Figure 9. Estimation of PM10 emissions in the North Region of Portugal (Source: Regional 

Atmospheric Emissions Inventory 2010-2011) 
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4.2 Monitoring network and air quality levels in the BCN-SEPA 

The BCN-SEPA air quality monitoring network has 53 monitoring points (49 for PM10 and 18 
for PM2.5), classified as urban traffic, urban background, suburban industrial, suburban traffic 
and suburban background.  

In the BCN-SEPA area, the PM10 and NO2 exceedances of the air quality limit values have led 
to the adoption of various air quality schemes in Barcelona city and the municipalities 
located in the vicinity. The first air quality plan was developed for the Barcelona area for the 
period 2007-2010. The broad types of measures taken into account in the plan led to a 
significant reduction in the PM10 levels. In the second revision of the Plan 2011-2015, for 
most of the measures should be implemented by 2015, it is expected that the 
implementation of all the set measures should assure good air quality levels for the next 
period (2015-2020), in accordance with the “Clean Air for Europe Programme".  

The implementation of the actions proposed in the various Air Quality Plans has proven to 
be effective, as no exceedances of the annual PM10 limit value have been detected in the 
BCN-SEPA area since 2010. However, the daily limit value is still exceeded since 2005 in a 
number of sites. No exceedances of the PM2.5 annual limit value are recorded. 

The main sources identified in the study area, according to the PM10 inventory drawn up in 
2008 (Air Quality Plan 2011-2015), are as follows: land transport and mobility; sea transport; 
industry, combustion, and cogeneration<50MW/t; and extractive activities.  

Some studies carried out in BCN city, in which PM data from 2003 to 2009 are evaluated; 
reveal a small contribution from biomass burning. On an annual basis, biomass burning 
emissions accounted for 3% of the PM10 and PM2.5 concentrations (Amato et al., 2009; Reche 
et al., 2012). The Section 4.2 from the present report describes in more detail the sector 
share for emissions of primary PM for BCN-SEPA. 

4.3 Monitoring network and air quality levels in the FI-AGG 

The Air Quality authorities in Tuscany have managed the public network of air quality 
measurements since the early 1990s. The results obtained over the years from this network 
have provided the Public Authorities with extensive information on the trends in regional 
emissions (IRSE: Inventario Regionale Delle Sorgenti Di Emissione In Aria Ambiente- Regional 
Inventory Sources Emissions In Ambient Air). This situation has helped to identify the main 
contributions of the different types of emission sources and to establish priorities in order to 
implement mitigation measures.  

The Air Quality Monitoring Network in the area of FI-AGG is spread over 5 measuring points 
for nitrogen dioxide (NO2) and PM10 (2 for urban traffic and 3 for urban background).  

FI-AGG has been affected by air quality problems, resulting in limit value exceedances 
particularly for NO2, O3 and PM10. Air pollution has also led to serious deterioration over the 
years in the city’s architectural heritage, including monuments, historical building façades, 
etc., (Gualtieri et al., 2014). Strategies to mitigate PM10 emissions were consolidated through 
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the Regional Plan for Recovery and Maintenance of Air Quality, which presented a set of 
measures for implementation in the Tuscany Region (Piano Regionale di Risanamento e 
Mantenimento della qualità dell'aria (PRRM)). 

Although PM10 levels have displayed continuous improvement, some exceedances of the 
daily PM10 limit value have still been recorded, and the annual limit value was also exceeded 
at one urban traffic (UT) station. For the PM2.5 target value there have been no exceedances 
(Annuario dei dati ambientali 2014 - Province of Florence;  www.arpat.toscana.it).  

The emission sources identified include traffic, domestic heating, energy industries, 
resuspended mineral matter, and sea spray. Other additional sources to be considered could 
be the international airport and highway traffic. There are no major industrial sites or 
incinerators in the area. In Section 3.3, from the present report, it is described the sector 
share for emissions of primary PM for Fi-AGG. 

 

4.4 Monitoring network and air quality levels in the GAA 

In the GAA, an extended air pollutant measurement network operates under the supervision 
of the Ministry of the Environment, Energy, and Climate Change (MEECC).  

Pursuant to the provisions of the EU Air Quality Framework Directive (EC, 1999), the Greek 
National Air Pollution Monitoring Network initiated continuous monitoring of PM10 

concentrations at several locations across the country in 2001. For the period 2001–2008, 
the number of urban/suburban monitoring stations was relatively small (8 monitoring 
stations in the GAA). However, owing to some pollution episodes caused by exceedances of 
PM, the monitoring network was increased to 15 stations in 2009 for systematic analysis of 
meteorological and air quality observations in the GAA.  

Recently, the 2013 Annual Report for Atmospheric Pollution indicates that the temporal 
variation of the measured air pollutant concentrations in the GAA, since 1984, shows a 
general decline of the concentrations of certain air pollutants. Regarding PM levels, the 
situation described is as follows: PM10 violate limit values for some monitoring stations, 
concretely, it has exceeded the annual limit value in one station. There are exceedances in 
the maximum number of days, with level upper than 50 μg/m3 for four stations, so this 
situation show that it is already necessary to apply mitigation strategies to meet the limits 
targeted by the EU legislation. No exceedances of the PM2.5 annual limit value are recorded 
(MEECC, 2013). Table 6 summarizes air quality representation in GAA Athens Metropolitan 
Area during 2013. 

The main sources of air pollution in the GAA are traffic, industry, and domestic heating. The 
major challenges are the growing number of vehicles, their increasing average age, and 
traffic congestion. The air quality problems from industrial sources lie mainly in the vicinity 
of thermoelectric power stations and industrial sites (Dimitroulopoulou et al., 2011). More 
information about GAA sector share for emissions of primary PM is available in Section 3.4. 
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4.5 Monitoring network and air quality levels in the MLN-AGG 

The Air Quality Network (AQN) in Lombardy region consists in more than 150 monitoring 
sites which, by means of automatic analyzers, provide continuous data: NOX, SO2, CO, O3, 
PM10, PM2.5 and benzene. The regional stations are distributed throughout the region as a 
function of population density and the type of territory respecting the criteria defined by the 
Legislative Decree no. 155/2010.  

The data provided by fixed stations are integrated with those obtained during temporary 
measurement campaigns for the detection of fine particles in order to provide, besides other 
information sources such as emissions inventory (INEMAR) and modelling tools, the basic 
data to carry out the assessment of air quality, as required by law. The air quality (AQ) data 
are daily updated and available to the public on the website 

(http://www.arpalombardia.it/qaria). 

In the MLN-AGG area, monitoring stations are 35, classified as: 17 urban traffic (UT), 14 
urban background (UB), and 4 suburban background (SB). 

During last 20 years the adoption of various Air Quality Plans led to the improvement of all 
pollutant levels, but they are not enough to fully respect the AQ Directive. Data from 2013, 
reveal that levels of PM10 (daily value and annual value) and PM2.5 (annual value) have not 
been fully accomplished in MLN-AGG.  

Regarding this situation and the industrial contribution to the air quality levels in MLN-AGG, 
it is remarkable that the environmental impact of the industrial sector is not so significant 
for PM primary emissions, as in the other AIRUSE cities. In Section 4.5, there is more 
information about MLN-AGG sector share for emissions of primary PM. 

5 IDENTIFICATION AND CLASSIFICATION OF INDUSTRIAL SECTORS AND ACTIVITIES 

This section sets out an exhaustive inventory of industrial activities drawn up for each target 
city. With regard to this task it may be noted that in order to ensure a good 
representativeness of the industrial emission inventory, it is a key factor to obtain a list of all 
currently running industrial activities. This information will also serve for an evaluation of the 
BATs implemented in each case study (technological scenarios) and to identify mitigation 
needs.  

In this framework, this section describes the main considerations and criteria applied to 
develop the AIRUSE inventory and the information sources considered in this process. 

First of all, two types of industrial activities have been considered for the inventory, 
according to the applicable regulations and port activities:  

 

 Activities affected by the IPPC Directive (Directive 2008/1/EC concerning integrated 
pollution prevention and control) and the IE Directive (Directive on 2010/75/EU). The 
IED suceeded the IPPC Directive and, in essence, aims also at minimising pollution 
from various industrial sources throughout the EU. Annex I of the IED compiles the 
activities with a major pollution potential. About 50 000 installations were covered 
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by the IPPC Directive and the IED will cover some new activities, which could mean a 
slight increase in the number of affected installations. 

 

 Activities that can generate major PM emissions but are not affected by the IED, such 
as quarrying (area of extractive operations <25ha), concrete production, biomass 
logistic centres, among others. 

 
On the other hand, the emissions generated in harbour/port activities, mainly from bulk 
materials unloading, storage and transport have been considered in the scope of Action B.5. 
These activities are not under IED Directive scope, but their impact on PM emissions in 
coastal cities is of great relevance. Shipping emissions have not been considered because the 
lack of information.  
 
Further activities not considered in the AIRUSE inventory are emissions from public 
constructions, demolition and street works, the reason being the high variability associated 
with these activities, which affects their representativeness. However, as their contribution 
in urban air quality levels may be relevant, a compilation is included of best practices 
identified for example in the London City Air Quality Strategy (based on the Code of Practice 
for Construction and Deconstruction sites); these will be included in the Technical guide for 
industrial emissions reduction, which ITC will develop in the AIRUSE project. 
 
With regard to the nature of industrial emission sources, both channelled (stack emissions) 
and diffuse (fundamentally produced by handling bulk solid materials) emissions will be 
considered due to their environmental impact.  

The methodology applied to gather all relevant information to identify industrial activities in 
each AIRUSE city is described by Figure 10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Methodology followed to gather information for the AIRUSE industrial activities inventory 

I Review of existing data 
Sources: Air Quality Plan, Existing PM emissions inventories, others 

IV Literature review 
Technical papers, Air Quality reports from European, National and 

Regional level 

II Check of data from the European Pollutant 
Release and Transfer Register (E-PRTR) 

III Review of the contents of the Environmental 
Permits issued for each facility considered 

V Contact with stakeholders (public authorities, 
research groups)  

VI Networking with other LIFE projects with a 
similar thematic content 
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First of all, in order to establish the baseline situation regarding the industrial emissions 
information in each AIRUSE city, ITC developed a questionnaire (attached in Annex 1). The 
questionnaire was sent to public regional authorities. The main results from this survey are 
summarised in Table 6. 

Table 6. Baseline information from public authorities obtained through the developed AIRUSE 

questionnaire. 

AIRUSE CITY Air Quality Plan / year 
PM emissions 

inventory/year 
Public access to 

environmental permits 
Follow-up Plan

* 

POR-MA 
Yes 

2007
 

Yes 
2011 

Yes Yes 

BCN-SEPA 
Yes 

2nd period (2011-2015) 
Yes 

2008 
Yes Yes 

FI-AGG 
Yes 

2008-2010 & 2011-2014 
Yes 

2007 & 2010 
Yes 

Yes 

GAA No 
Yes 

HMEPPPW 2001
 No No 

MLN-AGG 
Yes (2013-2020) 

Updated every 3 years 
Yes 

2010 
Yes Yes 

* This Programme is referred to the Air Quality Network located in each area of study. 

In addition to identifying the industrial sectors and activities, the following sections briefly 
describe the current situation of the industrial activities in each AIRUSE city (study area). A 
brief description is also included of the strategies established to mitigate PM from industrial 
sources, taking into account the content of the air quality plan and /or technical papers.  

The design of efficient air quality Plans implies the identification and comprehension of the 
PM10 sources that affect the areas considered within the scope of these plans. 

It was found necessary to use different sources to identify and obtain the information set 
out in this report (see Table 7). The references of the technical papers or documents used 
are detailed in section 6 of the present report. 

The PRTR code (Regulation (EC) 166/2006 of the European Parliament and of the Council) 
has been used to classify the industrial activities. 
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Table 7.  Sources considered for the AIRUSE industrial activities inventory. 

GENERIC SOURCES 

European Pollutant Release and Transfer 

Register (E-PRTR) 
http://prtr.ec.europa.eu/ 

Technical documents Section 10 of present report 

POR-MA 

Air Quality Plan - Northern Region 
http://www2.ccdr-n.pt/pt/ambiente/qual-ar-emissoes-atmosfericas/planos-de-qualidade-

do-ar/ 

Statistical Data Analysis Air Quality- 

Northern Region 
http://www2.ccdr-n.pt/fotos/editor2/relatorio_qar_2011.pdf 

Regional Atmospheric Emissions Inventory  http://www2.ccdr-n.pt/pt/ambiente/qual-ar-emissoes-atmosfericas/documentos/ 

National Inventory Report http://www.apambiente.pt/index.php?ref=17&subref=150 

Portuguese PRTR http://www.apambiente.pt/index.php?ref=17&subref=156&sub2ref=369 

Environmental permits http://www.apambiente.pt/index.php 

Contacts 

PUBLIC ADMINISTRATIONS: Cristina Figuereido - Direção de Serviços de Ambiente 

Comissão de Coordenação e Desenvolvimento Regional do Norte: Divisão de 

Monitorização e Valorização Ambiental 

RESEARCH GROUPS: Joana Monjardino - Faculdade de Ciências e Tecnologia- U. Lisboa 

BUSINESS ASSOCIATION: ANIET- Associação Nacional da Indústria Extrativa e 

Transformadora 

BCN-SEPA 

Air Quality Plan http://www.airemes.net 

Catalonia PRTR 
PRTR-CAT Registre d'Emissions i Transferència de Contaminants de Catalunya 

http://www14.gencat.net/mediamb_prtr/ 

Environmental permits 
http://www14.gencat.cat/appdmah_Front/AppJava//autoritzacionsAmbientalesAction.do?

method=initVars 

Contacts 

PUBLIC ADMINISTRATIONS: Albert Garcia Lus and Meritxell Margarit Martín. Oficina 

Tècnica de Plans de Millora de la Qualitat de l'Aire. Direcció General de Qualitat Ambiental. 

Departament de Territori i Sostenibilitat. Generalitat de Catalunya 

FI-AGG 

Air Quality Plan P.R.R.M. Piano Regionale di Risanamento e Mantenimento della qualità dell'aria 

Report Statistical Data Analysis of Air 

Quality 
http://servizi2.regione.toscana.it/aria/ 

Regional Atmospheric Emissions Inventory  
Portale del Sistema Informativo Regionale dell'Ambiente della Toscana (SIRA) 

http://sira.arpat.toscana.it/sira/ 

Toscana PRTR http://www.eper.sinanet.apat.it/site/it-IT/ 

Environmental permits http://www.apambiente.pt/index.php 

Contacts 

PUBLIC ADMINISTRATIONS: Furio Forni. Regione Toscana. DG Politiche Ambientali, Energia 

e Cambiamenti Climatici. Settore Energia e tutela della qualità dell'aria e dall'inquinamento 

elettromagnetico e acustico. Responsabile PO Strumenti informativi e gestione della QA 

GAA 

Greece PRTR http://www.ypeka.gr/ 

Contacts 

PUBLIC ADMINISTRATIONS: ΤΠΟΤΡΓΕΙΟ ΠΕΡΙΒΑΛΛΟΝΣΟ ΕΝΕΡΓΕΙΑ & ΚΛΙΜΑΣΙΚΗ 

ΑΛΛΑΓΗ. Ministry of Environment, Energy & Climate Change 

RESEARCH GROUPS: AXON ENVIRO-GROUP Ltd. Dr. Athena Progiou.  

http://www.google.es/url?url=http://www.aniet.pt/&rct=j&frm=1&q=&esrc=s&sa=U&ei=fZUNVNSjJMPnaM7qgsAI&ved=0CBUQFjAA&usg=AFQjCNEEUYTKTACpNFJvOwL3rBhS37qxJA
http://www.google.es/url?url=http://www.aniet.pt/&rct=j&frm=1&q=&esrc=s&sa=U&ei=fZUNVNSjJMPnaM7qgsAI&ved=0CBUQFjAA&usg=AFQjCNEEUYTKTACpNFJvOwL3rBhS37qxJA
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MLN-AGG 

Air Quality Plan 

PRIA (Piano Regionale Interventi per la qualità dell’Aria) 

http://www.regione.lombardia.it/shared/ccurl/804/8/Documento%20di%20Piano%2

0PRIA.pdf 

Report Statistical Data Analysis of Air 

Quality 
http://www2.arpalombardia.it/sites/QAria/_layouts/15/QAria/IDati.aspx?v=2 

Regional Atmospheric Emissions Inventory  
INEMAR (INventario EMissioni in Atmosfera Regionale): 

http://www.inemar.eu/xwiki/bin/view/Inemar/HomeLombardia 

Environmental permits 
SILVIA (Sistema Informativo Lombardo per la Valutazione di Impatto Ambientale) 

http://www.silvia.regione.lombardia.it/silvia 

Contacts 
PUBLIC ADMINISTRATIONS: Gianluca Gurrieri. Regione Lombardia. DG Ambiente, 

Energia e Sviluppo sostenibile. Responsabile dell'Unità Operativa Qualità dell’Aria.  

 

5.1 POR-MA: Industrial activities inventory and contribution to air quality levels 

The coastal area is characterised by traditional sector industries (e.g. textile, clothing, 
footwear and metallurgy), though it also encompasses medium and high-tech sectors, in 
particular industrial equipment, automotive components, pharmaceuticals, precision 
equipment, communication equipment, and computers. The economic activities in the 
manufacturing, construction, and energy sectors account for about 32% of the regional gross 
value added, which is the highest figure among all Portuguese regions. 

From an environmental point of view, the POR-MA, along with other urban and industrial 
areas (Braga and Guimaraes), has been identified as one of the most problematic ones in 
terms of emissions, due to greater industrial concentration, services, and population. 

The biggest power consumption per capita and per industry, which is related with a high 
industrial density, is registered in the POR-MA. It has been observed that emissions of major 
pollutants are mainly associated with: SO2 (combustion processes on an industrial scale), 
PM2.5 (residential combustion), PM10 (production processes), and CO and NOx (road 
transport) (Borrego et al., 2008b). 

Table 8 shows the industrial activities, identified in the POR-MA, based on the information 
provided by the CCDR-N, the information content in the environmental permits, and the E-
PRTR. 
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Table 8. Identification and classification of the main industrial activities in the POR-MA. 

PRTR code Number of 
facilities 

Activity 

1. c 2 Thermal power stations and other combustion installations 

1. a 1 Mineral oil and gas refineries 

2. b 1 
Production of pig iron or steel (primary or secondary melting) including continuous 
casting 

2. c. iii 3 
Installations for the processing of ferrous metals. Application of protective fused metal 
coats 

2. d 2 Ferrous metal foundries 
2. e.ii 5 Smelting of non-ferrous metals including recovered products 

2. f 10 
Installations for surface treatment of metals and plastics using electrolytic or chemical 
processes 

3. e 1 Installations for the manufacture of glass, including glass fibre 
3. f 2 Installations for melting mineral substances, including the production of mineral fibres 

3. g 1 
Installations for the manufacture of ceramic products including tiles, bricks, stoneware 
or porcelain 

4. a. i 1 
Chemical installations for the production of basic organic chemicals. Simple 
hydrocarbons 

5. b 1 Installations for the incineration of non-hazardous waste  

5. d 2 
Landfills receiving more than 10 tonnes per day or with a total capacity exceeding 
25000 tonnes, excluding landfills of inert waste. 

5. e 2 Disposal or recycling of animal carcasses and animal waste 

6. b 7 
Industrial plants for the production of paper and board and other primary wood 
products 

8. b. ii 7 
Treatment and processing for the production of food and beverage products from 
vegetable raw materials 

9. a 4 Plants for the pre-treatment or dyeing of fibres or textiles 

9. c 6 
Installations for the surface treatment of substances, objects or products using organic 
solvents, in particular for dressing, printing, coating,… 

N/A 4 Manufacture of cork 

N/A 1 Harbour- Leixoes 
N/A Undetermined Quarries 

Note: N/A = not applicable 

More than 60 facilities have been identified together with Leixoes harbour, which has a 
significant activity in solid bulk handling (waste and wood chips). Of all the identified 
activities, the most numerous are: 

 Metals production and processing  

 Paper and wood production and processing 

 Textile production and processing  

 Animal and vegetable products from the food and beverage sector 

The most important stationary sources of atmospheric pollutants are as follow: the nation's 
largest petroleum refinery, a petrochemical plant, a thermoelectric plant working with 
natural gas, an incineration unit, and the international shipping port (Leixoes). In this last 
case, its activity is relevant because of the dependence of modern industry on imports of 
raw materials, machinery, and fuel (Borrego et al., 2003).  

Figure 11 shows the number of facilities in each of the municipalities belonging to the POR-
MA. 
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Figure 11. Identification of industrial activities in the different municipalities in the POR-MA 

The following municipalities have high industrial activity: Santo Tirso, Vila Nova de Gaia, and 
Santa Maria da Feira. However, there have been no exceedances of the PM10 limit value in 
these municipalities, as described in section 4.1. The activities in these municipalities are 
identified in Table 9. 

Table 9. Industrial activities in the following municipalities: Santo Tirso, Vila Nova de Gaia and Santa 

Maria da Feira. 

Municipalities IPPC Code Number of facilities 

Santo Tirso 

2. Production and processing of metals 2 

3. Mineral industry 2 

5. Waste 1 

9. Other activities: textile sector 5 

Vila Nova de Gaia 

1. Energy sector 1 

2. Production and processing of metals 1 

3. Mineral industry 1 

6. Paper and wood production processing 4 

8. Animal and vegetable products from the food and 

beverage sector 
1 

9. Other activities: textile sector 1 

Santa Maria da Feira 

2. Production and processing of metals 6 

3. Mineral industry 1 

5. Waste 1 

6. Paper and wood production processing 5 

Manufacture of cork 4 

5.1.1 Sector share for emissions of primary PM 

In the air pollutant emissions inventory for the Northern Region of Portugal carried out in 
2011, the source contributions of the ten municipalities that reported the highest PM10 

emissions (see Figure 12) were analysed. The municipalities with the greatest emissions 
were located in the POR-MA: Matosinhos, Vila Nova de Gaia, and Santa Maria da Feira. The 
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main sources that contributed to these emissions were: the domestic sector, transport, 
construction, and industry. 
 
It should be noted that the industrial concentration identified for the municipalities of Santa 
Maria da Feira, Santo Tirso and Vila Nova de Gaia (see Table 9) exhibited no direct 
relationship with the industrial contributions in the 2011 inventory. For example, the highest 
industrial contribution from these municipalities was about 10% (Vila Nova de Gaia) whereas 
Matosinhos (with only 4 facilities identified) exhibited a more significant contribution (about 
20 %) associated with the industry and construction.  
 
This situation may be due to the following reasons: 
 

 The industrial activities identified in the municipalities with high industrial concentration 
may have little effect on PM emissions due to the type of activity and/or the BAT 
implementation degree (high effectiveness). 

 

 The inventory from 2011 only considered the most important sources and did not 
consider all the industrial activities identified in Table 8. For example, in the case of 
Matosinhos, the presence of the petroleum refinery probably explains the high estimated 
industrial contribution. 

 

Figure 12. Municipalities with the highest PM10 emissions in 2011 in the North Portugal Region. 

 
In this sense, it may be noted that the “Inventário de emissoes de poluentes atmosféricos na 
regiao Norte, 2011”, identified a number of actions required to improve the inventories of 
the North Region of Portugal, as a result of the presence of industrialized areas and densely 
populated urban zones.  
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The measures for industrial activities inventory were as follows: 

 Improving the regional and sectoral representativeness of industrial activities considered, 
estimating the emission by means of bottom-up approach. 

 Obtaining emission factors for the main stationary sources in the region, taking into 
accounts their specific characteristics. This action would significantly improve the 
emissions estimations and facilitate/accelerate the development of future inventories of 
the region. 

This lack of information detected by the public authorities demonstrates the need to 
improve the baseline information in order to carry out the industrial emissions inventory.  

5.2 Mitigation measures in the air quality plan 

Taking into account the mentioned emission sources, several mitigation measures were 
defined to reduce PM10 levels, according to their environmental benefits and economic costs 
(Borrego et al., 2008a). These measures were included in the Execution Programme (EP; 
Portuguese legal document that promotes and enforces the application of the emission 
reduction measures). The measures proposed in the Northern Region were grouped in three 
main sectors: (i) traffic; (ii) industry; and (iii) residential combustion. For industry, about 35 
mitigation measures were defined and the year 2008 was the first year of implementation. 
The mitigation measures can be grouped under the following objectives: 

 The establishment of a new PM emission limit value (previously 300, now 150 
mg/Nm3) for stationary sources. This more restrictive emission limit value is currently 
applicable to new as well as to existing facilities. The obligation to comply with a more 
stringent ELV will lead, in certain cases, to the need for installing high efficiency 
systems; replacing the old ones where necessary. 

 Conducting more accurate inventories of industrial sources in different municipalities. 

 Implementing an air quality management system (diagnosis, inventorying industrial 
sources, and supervision). 

 Proposing collaborative protocols to strengthen oversight of industries.  

 Awareness-raising for industrial and service sectors and municipal technicians. 

5.3 BCN-SEPA: Industrial activities inventory and contribution to air quality levels 

In Catalonia the industrial sector encompasses numerous, widely varying production centres 
relating to power stations, urban incinerators, pharmaceutical, chemical, mineral, 
metallurgical, textile, and food industry in addition to ports, among others. Considering the 
Barcelona Metropolitan Area that not differs too much from BCN-SEPA 7% of the ground is 
for industrial purposes, i.e. more than 6700 ha, for various economic and industrial activities, 
spread over 196 industrial and economic sites (Figure 13). Table 10 shows the industrial 
activities identified in the BCN-SEPA study area. 
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Figure 13. Distribution of industrial and economic sites (196) in the Barcelona Area (pink areas). 

(Source: www.amb.cat) 

Table 10. Identification and classification of the main industrial activities in the BCN-SEPA. 

PRTR code Number of facilities Activity 

1. c 3 Thermal power stations and other combustion 

2. b 2 Production of pig iron or steel including continuous casting 

2. c.iii 1 Application of protective fused metal coats 

2. e.ii 1 Smelting of non-ferrous metals including recovered products 

2. f 
5 Surface treatment of metals and plastics using electrolytic or chemical 

processes 

3. c 3 Installations for the production of (i) Cement clinker in rotary kilns 

3. e 1 Manufacture of glass, including glass fibre 

3. g 
13 Manufacture of ceramic products including tiles, bricks, stoneware or 

porcelain 

4 1 Chemical installations for the production of basic organic chemicals 

4 a.viii 
3 Chemical installations for the production of basic organic chemicals. Basic 

plastic materials (polymers, synthetic fibres and cellulose-based fibres) 

4 a.x 
1 Chemical installations for the production of basic organic chemicals. Dyes 

and pigments; 

4 a.xi 
1 Chemical installations for the production of basic organic chemicals. 

Surface-active agents and surfactants. 

4. b.v 

1 Chemical installations for the production of basic inorganic chemicals. non-

metals, metal oxides or other inorganic compounds such as calcium 

carbide, silicon, silicon carbide 

4. e 
2 Installations using a chemical or biological process for the production of 

basic pharmaceutical products 

5. a 6 Installations for the disposal or recovery of hazardous waste 

5. d 1 Landfills receiving more than 10 tonnes per day or with a total capacity 

http://www.amb.cat/
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exceeding 25000 tonnes, excluding landfills of inert waste. 

6. b 1 Production of paper and board and other primary wood products 

8. a 1 
Animal and vegetable products from the food and beverage sector. (a) 

Slaughterhouses 

8. b.i-ii 3 

Treatment and processing intended for the production of food and 

beverage products from: (i) Animal raw materials (other than milk); (ii) 

Vegetable mat. 

9.c 2 

Installations for the surface treatment of substances, objects or products 

using organic solvents, in particular for dressing, printing, coating, 

degreasing, waterproofing, sizing, painting, cleaning or impregnating 

N/A 1 GNL 

N/A 5 Aggregates, clays 

N/A 1 Road surface 

N/A 1 Paint manufacturing 

N/A 1 Harbour 

N/A Undetermined Quarries 

Note: N/A = not applicable 

 

More than 60 industrial facilities have been identified as the most relevants regarding PM 
emissions, including Barcelona harbour. Figure 14, shows the number of facilities in each of 
the municipalities in the study area. 

 

Figure 14. Identification of industrial activities in the different municipalities in the BCN-SEPA. 
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The municipalities with the greatest industrial activity are Barcelona, Castellbisbal and 
Cerdanyola del Vallés. The industrial activities in this municipalities are identified in Table 11. 

Table 11. Industrial activities in the municipalities of Barcelona, Castellbisbal, and Cerdanyola del 

Vallés. 

Municipalities IPPC Code Number of facilities 

Barcelona 

1. Energy sector 2 

2. Production and processing of metals 1 

3. Mineral industry 1 

4. Chemical industry 2 

5. Waste 1 

6.1 Paper and wood production processing 1 

6. Other activities 1 

GNL 1 

Castellbisbal 

2. Production and processing of metals 2 

3. Mineral industry 4 

4. Chemical industry 3 

5. Waste 1 
6. Other activities 1 

Cerdanyola del Vallés 

2. Production and processing of metals 2 

3. Mineral industry 4 

5. Waste 2 
Aggregates  1 

5.3.1 Sector share for emissions of primary PM 

The contribution from each type of source to the emission inventory, according to the 
emissions inventory performed in 2008 (included in the Action Plan for Air Quality 
Improvement, in the municipalities declared special protection zones of the atmospheric 
enviroment for the period 2011-2015), is shown in Figure 15.   

 
Figure 15. PM10 sources from the 2008 Emissions Inventory (Source: Barcelona Air Quality Plan, 2011-

2015). 
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Figure 15 shows the importance of the industrial, combustion, and cogeneration plants 
(<50MWth) in the PM10 emissions. The municipalities that have the greatest industrial 
concentration in BCN-SEPA are Barcelona, Castellbisbal, and Cerdanyola del Vallés.  
 
In the specific case of BCN city, a recent study (Minguillon et al., 2014) identified the 
influence of the industrial facilities located in the south of the city, evidenced by the 
presence of Zn and Pb in the PM10 and PM2.5 sampled in the South West of Barcelona. These 
tracers were detected and linked to metallurgical processes in previous studies (Amato et al., 
2009; Minguillon et al., 2012). This information is of great relevance in order to identify the 
industrial activities and their location. Moreover, it helps to identify those areas to 
implement mitigation strategies to reduce their emissions impact, whenever it is possible. 

5.3.2 Mitigation measures from air quality plan 

The fact that there have been no exceedances of the PM10 annual limit value since 2010, 
could be due to several factors, such as the numerous mitigation measures implemented in 
the Air Quality Plans, the favourable 2008–2012 meteorology for Southern Europe compared 
to the previous years, the EU policy for reducing emissions (IPPC Directive and Directive on 
Industrial Emissions) and the reduction of the industrial activity and land transport due to 
the economic crisis (Querol et al., 2014). 
 
On the other hand, in order to ensure compliance with the limits required by the EU for the 
period 2015-2020, the following objectives have been specifically set for industry, 
combustion and cogeneration power plants <50 MWth, in the Air Quality Plan for the period 
(2011-2015):  
 
- Obtainment of environmental authorizations and sectorial regulations. 
- Encouragement of energy efficiency improvements in the industry in general. 

 

5.4 FI-AGG: Industrial activities inventory and contribution to air quality levels 

Some industries formerly present in the FI-AGG have moved far from the centre during the 
last decade (Lucarelli, 2014). Currently, the number of industrial sources in the FI-AGG is very 
limited, and they include some light industry and an artisanal sector with small 
environmental implications.  

The activities, number of facilities for each, and a brief description are shown in Table 12. 
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Table 12. Identification and classification of the main industrial activities in the FI-AGG. 

PRTR Code Number of facilities Activity 

1.c 1 Thermal power stations and other combustion 

2.d 1 Ferrous metal foundries 

2.f 
1 Surface treatment of metals and plastics using electrolytic or 

chemical processes 
3.e 1 Manufacture of glass, including glass fibre 
5.a 1 Installations for the disposal or recovery of hazardous waste 
8.b 1 Vegetable raw materials 
N/A 1 Waste management 
N/A 2 Cement mixers  
N/A 1 Inks 
N/A 1 Thermal power stations and other combustion 
N/A Undetermined Quarries 

Note: N/A = not applicable 

More than 10 facilities were identified. The municipalities with the greatest industrial 
activity are Calenzzano, Florence and Sesto Fiorentino. The list is shown in Table 13. 

 

Table 13. Identification and classification of the main industrial activities in the FI-AGG. 

Municipality IPPC Code Activity 

Calenzzano 

2.4 Ferrous metal foundries 
8.b Vegetable raw materials 
N/A Cement mixers  
N/A Thermal power stations and other combustion 

Florence 

1.1 Thermal power stations and other combustion 

3.3 Manufacture of glass, including glass fibre 
5.1; 5.3 Installations for the disposal or recovery of hazardous waste 

N/A Inks 

Sesto Fiorentino 
2.6 Surface treatment of metals and plastics using electrolytic or chemical 

processes 
N/A Cement mixers  

Note: N/A = not applicable 

5.4.1 Sector share for emissions of primary PM 

The environmental impact of the industrial sector in the FI-AGG is not as significant as in the 
other AIRUSE cities. This situation is evident from the industrial emissions data in the 
inventory performed in this area for the year 2007 (IRSE, 2007), where the industrial sources 
contribution to PM10 emission inventory was around 7% (concrete manufacturing is not 
included in this figure and no value is assigned to industry with regard to PM2.5).  

The Air Quality Plan for the FI-AGG for the period 2011-2014, includes several objectives 
aimed at improving all aspects related in some way with air pollution and air pollution 
management. These include gaining more knowledge about the sources that affect air 
quality, improving air quality management (increasing resources, detecting needs), 
improving citizen information about air quality, integrating air quality policies in other 
sectors (energy, transport, health, industry and land management). 
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5.3.2. Mitigation measures from air quality plan 

In the specific case of industrial activities, the interventions from the Air Quality Plan 
implementation are focused on the prescription of emission limit values for new installations 
and the criteria for their location. Moreover, it also contains proposals for the inclusion 
environmental impact assessment in specific cases, and the improvement of the 
environmental performance of power plants.  

Other strategies from this Air Quality Plan address the adoption of emission control policies 
focused on the transport and energy sectors. 

5.5 GAA: Industrial activities inventory and contribution to air quality levels 

The exposure of Athens citizens to high levels of particle concentration is an issue of great 
concern for local authorities, as half the country's population lives in the GAA and Athens is 
probably the European capital facing the most serious air pollution conditions (Grivas et al., 
2008).  

At present, in Greece, emissions as well as concentration levels generally show a decreasing 
trend, as a result of a number of measures adopted in the last two decades towards 
emissions reduction. The most important reduction has been achieved in the case of 
gaseous pollutants with a few exceptions, depending on the location. In contrast, PM10 

continues to exhibit extensive exceedances in some specific areas, such as those where the 
major power plant complexes are located (Progiou et al., 2011). 

In this context, there is a growing need for a detailed PM10 emissions inventory in Greece, in 
general, and for the areas where the majority of industrial facilities are located, in particular, 
as in the case in the GAA (>40% of the country’s industrial facilities) (Mirasgedis, et al., 
2008).  

The information currently available on industrial emissions inventory in the GAA has been 
not updated, though there are numerous studies and recent publications such as Markakis 
et al. (2010); Mirasgedis et al. (2008); Georgopoulou et al. (2007); Progiou et al. (2014), in 
which initiatives are described for updating and improving current industrial emissions 
inventories in the GAA. However, primary information broken down installation by 
installation, the target of the present report, is not available.  

The last inventory made in Greece for the industrial sector was carried out by the National 
Industrial Registry (HMEPPPW) and published in 2001. The whole, and detailed inventory is 
not of publicly accessible. Only a technical paper has been published to present some of the 
inventory results (EPEM, 2001) and some other references have used the data obtained as 
baseline information (Gargoulas et al., 2002; Mirasgedis et al.,2008). 

From this inventory, over 9200 industrial units were identified in the GAA, ranging from 
small handicraft shops to large industrial units (e.g. refineries, iron and steel plants etc.). 
Approximately between 660 and 800 are legally characterized as ‘medium and high 
environmental burden’ and are subject to the implementation of BAT (Gargoulas et al., 
2002; Mirasgedis et al., 2008). 

Owing to the large number of industrial activities identified, some authors (Mirasgedis et al., 
2008), propose to classify them in 52 “typical” installations to facilitate the task and reduce 
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computational time to calculate total emissions. Table 14 shows the number of typical 
installations defined in each industrial sector identified in the GAA, which provides an 
overview of the profile of the industries located in the GAA. 

Table 14. Typical units identified for inventory purposes in the GAA (Source: Mirasgedis et al. 2008). 

Industrial sector Number of typical units Reason for typical units identification 

Food and drinks 11 
Products differentiation 
Spatial distribution 

Textiles 2 Products differentiation 
Leather tanning 1 --- 
Wood processing 1 --- 
Paper and pulp 1 --- 
Printing 2 --- 
Petroleum industry 6 Products differentiation 

Chemical industry 7 
Types of production processes 
Capacity differentiation  
Products differentiation 

Plastic products 1 --- 

Non-metallic minerals 7 
Products differentiation 
Types of furnace 

Metal processing 11 
Capacity differentiation  
Spatial distribution 

Electroplating 1 --- 
Batteries 1 --- 
Furniture 1 --- 

 
Other references consulted (Progiou et al., 2014) and a report from the ACEPT AIR project, 
identified as point industrial sources those appearing in the E-PRTR. Table 15 lists the 
industrial activities identified from the E-PRTR for the GAA; the E-PRTR activity code was 
used for classification. A total of 26 industries were identified from the E-PRTR. 

 

Table 15. Identification and classification of the industrial activities listed in the E-PRTR for the GAA 

PRTR Code Number of facilities Activity 

1.a 2 Mineral oil and gas refineries 

1.c 2 Thermal power stations and other combustion installations 
1.f 1 Manufacture of coal products and solid smokeless fuel 
2.b 2 Production of pig iron or steel including continuous casting 

2.f 1 
Surface treatment of metals and plastics using electrolytic or chemical 
processes 

3.b 1 Opencast mining and quarrying 
3.c 3 Production of cement clinker or lime in rotary kilns or other furnaces  
3.e 1 Manufacture of glass, including glass fibre  
4.a 2 Industrial scale production of basic organic chemicals 
5.a 2 Disposal or recovery of hazardous waste 
5.c 2 Disposal of non-hazardous waste 
5.f 2 Urban waste-water treatment plants 

8.b 1 
Treatment and processing of animal and vegetable materials in food and 
drink production 

8.c 1 Treatment and processing of milk 

9.c 1 
Surface treatment of substances, objects or products using organic 
solvents 

N/A 1 Harbour activity: Piraeus 

Note: N/A = not applicable 
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Both the options used for the identification of the industrial activities with a view to 
estimating PM emissions in GAA present a number of limitations: 

Information source 1: EPEM 2001 data 

 Data from the inventory in 2001 (EPEM, 2001): This inventory probably does not 
represent the current industrial situation in the GAA, mainly because of the economic 
crisis which is likely to have greatly affected the industrial sector. 

 
 On the other hand, the application of the European policies such as the IPPC Directive 

and the Industrial Emissions Directive has changed the technological scenarios during 
the last few years.  

 
 All the references that have used data from EPEM 2001 as baseline information defined 

typical units for each industrial sector and show the results in an aggregated manner, 
which makes it difficult to obtain detailed information for the PM emission inventory in 
the AIRUSE project. 

 

Information source 2: E-PRTR data 

 The E-PRTR only reports information from those activities in which some of the 
environmental impacts (emissions to air, to water, and waste generation) are above a 
threshold value. In the case of the GAA, only 6 out of 26 industrial facilities display a PM 
emission value. In this case, the representativeness in thus also very low. 

Nevertheless, if it were possible to improve the current information for GAA in the course of 
the project,the improved data would be used in the quantification process. However, if the 
situation remains the same, the E-PRTR data will be used for estimation purposes. 

To carry out the estimation for all 26 industrial facilities, ITC will prepare a questionnaire that 
will be distributed among the facilities in order to obtain the necessary information for the 
quantification process. 

5.5.1 Sector share for emissions of primary PM 

The air pollution sources in the GAA involve different anthropogenic activities such as 
industry, heat production, road transport, and agriculture. In the case of transport, the 
major challenges are the growing number of vehicles, their increasing average age, and 
traffic congestion. 

Regarding industrial sources, the most relevant sources are the thermoelectrical power 
stations and industrial units located close to residential areas (Dimitroulopoulou et al., 
2011). The contribution of these types of emissions in this area constitutes a significant part 
of the total quantities of air pollutants emitted PM10 (Figure 16), corresponding to 57% of 
total PM10 emissions. Most of the rest is emitted by road transport. 

The contribution of particular industrial sectors to the total emissions from industrial 
activities in the GAA is shown in Figure 17.  In the specific case of PM10 emissions, almost 
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67% comes from the non-metallic minerals sector (cement, ceramics, and lime). 
Considerable quantities of PM10 are also emitted by metal processing installations (13.6% of 
all PM10 emissions) (Mirasgedis et al., 2008). 

 

 

Figure 16. Source contribution to total emissions of air pollutants in the GAA, broken down by 
economical sector activity (Source: Mirasgedis et al., 2008). 

 

 

Figure 17. Source contribution to total emissions of air pollutants in the GAA, broken down by 
sector/sub-sector of industrial activity (Source: Mirasgedis et al., 2008). 
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5.6 MLN-AGG: Industrial activities inventory and contribution to air quality levels 

In the study area of MLN-AGG, the industrial sector encompasses numerous, widely varying 
production centres relating to power stations, urban incinerators, pharmaceutical, chemical, 
mineral, metallurgical, textile, for a total of 262 industrial plants, located in more than a 
hundred municipalities.  

From these industrial activities, according to the criteria applied by public authorities, from 
the 262 industrial plants, more than 25 industrial facilities have been identified as the most 
relevants regarding PM primary emissions. In this sample selected from MLN-AGG area, 
about 15 facilities are related to production and processing of metals, 5 to minerals including 
glassworks, 2 facilities are pharmaceutical and 6 are urban incinerators.  

In Table 16 are reported the most relevant industrial activities, regarding PM emissions, in 
the municipalities of MLN-AGG. 

 

Table 16. Identification and classification of the industrial activities listed according E-PRTR code for 

the MLN-AGG. 

PRTR code 
Number of 
facilities* 

Activity 

2.b 1 
Production of pig iron or steel (primary or secondary fusion) including continous 
casting  

2.c.i 2 Processing of ferrous metals, hot rolling mills 

2.c.iii 1 Processing of ferrous metals, application of protective fused metal coats  
2.d 3 Ferrous metal  

2.e.ii 8 
Production of non-ferrous crude metals from ore, concentrates or secondary raw 
materials by metallurgical, chemical or electrolytic processes 

3.e 3 Manufacture of glass, including glass fibre 

3.g 2 
Manufacture of ceramic products by firing, in particular roofing tiles, bricks, 
refractory bricks, tiles, stoneware and porcelain 

4.e 2 
Installations using a chemical or biological process for the production of basic 
pharmaceutical products 

5.b 6 
Disposal or recovery of waste in waste incineration plants or in waste co-
incineration plants  

* There are some facilities that declare secondary activity within IED scope but for classification purposes, in the present report it has been 
considered only the main activity in all cases. 

The distribution of the industrial facilities, from Table 16, per municipalities are shown in 
Table 17. As it can be seen the most relevant PM emitting industrial facilities are highly 
spread around the MLN-AGG and are located in 22 municipalities.  
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Table 17. Identification and classification of the main industrial activities regarding primary PM 

emissions in the MLN-AGG. 

Municipality IPPC Activity Number of facilities 

Arcore 2. Production and processing of metals 1 

Bollate 2. Production and processing of metals 1 

Bresso 2. Production and processing of metals 1 

Brugherio 2. Production and processing of metals 2 

Busto Arsizio 5. Waste management 1 

Canegrate 2. Production and processing of metals 1 

Caronno Pertusella 
2. Production and processing of metals 2 

4. Chemical industry 1 

Cesano Maderno 3. Mineral industry 1 

Como 5. Waste management 1 

Cormano 2. Production and processing of metals 1 

Corsico 3. Mineral industry 1 

Desio 5. Waste management 1 

Legnano 2. Production and processing of metals 1 

Limbiate 3. Mineral industry 1 

Gerenzano 2. Production and processing of metals 1 

Milano 5. Waste management 1 

Origgio 
3. Mineral industry 1 

4. Chemical industry 1 

Paderno Dugnano 
2. Production and processing of metals 1 

5. Waste management 1 

Parabiago 2. Production and processing of metals 1 

Saramate 2. Production and processing of metals 1 

Santo Donato Milanese 2. Production and processing of metals 1 

Sesto San Giovanni 
3. Mineral industry 1 

5. Waste management 1 
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5.6.1 Sector share for emissions of primary PM 

The environmental impact of the industrial sector in the MLN-AGG is not so significant for 
PM primary emissions as in the other AIRUSE cities. This situation is evident from the 
industrial emissions data in the inventory performed in this area for the year 2010 (INEMAR, 
2010), where the industrial sources contribution to PM10 emission inventory was around 
15%.  

The contribution from each type of source to the emission inventory, according to the 
emissions inventory performed in 2010, is shown in Figure 18.   

 

 

Figure 18. PM10 sources from the 2010 Emissions Inventory (Source: INEMAR, ARPA Lombardia), as tonnes/year and %. 

5.6.2 Mitigation measures from air quality plan 

In the specific case of industrial activities, the Regional Administration has developed specific 
requirements, regularly checking Industrial processes from their design through appropriate 
documentation (environmental impact evaluations), up to the controls carried out with 
plants in actions.  
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6 SUMMARY AND RECCOMMENDATIONS 

The present report describes the different actions undertaken to obtain an exhaustive inventory 
of industrial activities  with potential relevant PMx emissions for the AIRUSE target cities: POR, 
BCN, FI, ATH and MLN.  

This report/deliverable is the first of a series of two reports on the industrial emissions in 
which it has been identified the industrial activities/sources and its contribution in and 
around the AIRUSE cities. In the subsequent deliverable from January 2015 from this action 
it will be reported quantitatively on the industrial emissions, the degree of implementation 
of BATs and the possible impact on PM ambient air for each city. 

The study area for each AIRUSE city has been as follows: 

6.1 Definition of the study areas 

To identify the significant industrial activities that can contribute to PM levels in each AIRUSE 
city, it has been necessary to establish the boundaries of the study area. The reason for 
considering a more extensive area than the city itself is because, although industries are 
generally located in city suburbs or in municipalities near the city, but their environmental 
impact by atmospheric emissions can reach the cities.  

The study area for each AIRUSE city was selected as follows: 

 Porto Metropolitan Area (POR-MA). Located in coastal Northern Portugal, it covers over 
2040 km² and counts about 1.8 million inhabitants in 2011. This area is a union of 
metropolitan municipalities (17), including the City of Porto, making up the second 
biggest urban area in the country. The municipalities included in the Metropolitan Area of 
Porto comprise both the Grande Porto subregion and the Entre Douro e Vouga subregion. 

 Special Environmental Protection Area (BCN-SEPA). This area is formed by 40 
municipalities from Air Quality Zones 1 and 2. The estimated population for this area is 
around 4.6 million inhabitants (60% of Catalonia). This area covers an extension of 725 
Km2. It was chosen as the study area because it has been the target area of the different 
Air Quality Plans developed since 2007. 

 Agglomerato of Florence (FI-AGG). The province of Florence is divided into several zones. 
One of these, located in the middle of Tuscany called, the “Agglomerato di Firenze”, was 
selected as the study area. It covers an extension of approximately 452 km2 and includes 
the following municipalities: Florence, Bagno a Ripoli, Campi Bisenzio, Scandicci, Sesto 
Fiorentino, Calenzano, Lastra a Signa, and Signa, with a total population of 575,000 
inhabitants.  

 Greater Athens Area (GAA). This area currently has a population exceeding 4 million 
inhabitants (around 40% of the Greek population) and covers an extension of 2928 km2. 
The GAA includes nine different zones: Agia Paraskevi, Thrakomakedones, Lykovrissi, 
Maroussi, Liossia, Galatsi, Patission, Aristotelous, and Geoponiki. These zones comprise 
61 municipalities. 

 Agglomerato of Milan (MLN-AGG). The territory of Lombardy is divided into 7 Air Quality 
Zones (AQZ). The chosen study area is the so-called Agglomerated of Milan (MLN-AGG), 

http://en.wikipedia.org/wiki/Portugal
http://en.wikipedia.org/wiki/Porto
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composed by 107 municipalities. It covers over 1100 km2 (4.8% of the Lombardy), and had 
about 3.6 million inhabitants in 2011 (37% of the Lombardy). 
 

6.2  Industrial activities inventory 

After the definition of the study area, an exhaustive industrial activities inventory was made for 
each target city. Regarding this task, it may be noted that, in order to ensure a good 
representativeness of the industrial emissions inventory in such a reduced area as that targeted 

by the AIRUSE project, it is key to obtain a list of all currently running industrial activities. This 
information will also serve to evaluate of the BATs implemented in each case study 
(technological scenarios) and to identify mitigation needs.  

At present, standardized methodologies are needed to carry out inventories due to the large 
amount of data that need to be processed. In this sense, different guidelines have been 
developed by EPA (see Guidelines AP-42), and the guide “EMEP/EEA air pollutant emission 
inventory guidebook 2013 specifies three levels of inventories (TIERS), depending on the 
complexity of the information required: 

• Tier 1 methods apply a simple linear relation between activity data and emissions. The activity 
data is derived from readily available statistical information (energy statistics, production 
statistics, traffic counts, population sizes, etc.). The default Tier 1 emission factors are chosen 
such that they represent 'typical' or 'averaged' process conditions, and they tend to be 
technology independent.  

• Tier 2 methods use the same or similar activity data to Tier 1 methods, but applying 
country-specific emission factors; country-specific emission factors need to be developed, using 
country-specific information on process conditions, fuel qualities, abatement technologies, etc. 
In many cases these methods could also be applied at a higher level of detail, where the activity 
statistics are further split into sub-activities with more or less homogenous process 
characteristics.  

• Tier 3 methods go beyond the above; these may include using facility-level data and/or 
sophisticated models. Examples might include the use of PRTR data or data from emission 
trading schemes for industrial emissions or models like COPERT for road transport emissions. 

In the AIRUSE project, in view of the previous information obtained for the selected study areas, 
such as emissions inventory, air quality plans, monitoring reports, etc., it was decided to use all 
this available information as a baseline. However, in order to achieve the objectives established 
in action B.5., this information is being reviewed, improved and extended where such is deemed 
necessary. In this sense, the listed industrial activities have been extended, the knowledge about 
the share of industrial PM emissions is expected to be improved and an estimation of PM2.5 

emissions will be carried out and reported in the subsequent report/deliverable for B.5 action.  

Through this improvement process it is sought to apply Tier 3 or Tier 2 methods, depending on 
the information obtained. The emissions inventory completed in the BCN Air Quality Plan has 
applied this methodology. 

During the consultation process and after compiling all the information, certain limitations were 
identified. The main difficulties detected are described below: 
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 Representativeness: In certain cases, the last inventory is based on data from periods 
before the economic crisis (2007), as is the case of Athens. However, the crisis has directly 
affected directly the number of facilities currently operating and, of course, the quality of 
the industrial emissions quantification. In other cases, such as POR, the list of industrial 
activities is not exhaustive, this limitation being identified by the entity in charge of the 
inventory (Inventário de emissoes de poluentes atmosféricos na regiao Norte, 2011). 
These limitations significantly affect the quantification of PM industrial emissions 
(underestimation/overestimation). 

 Aggregated data from the current inventory in the GAA. To identify mitigation needs for 
industrial sources in order to reduce PM emissions, it is necessary to have enough 
detailed information from each industrial plant identified in the inventory. In certain 
cases, the currently available information regarding emissions is given in an aggregated 
form as area sources,2 and it is not possible to identify the activities considered in each 
source domain and the technological scenarios. In those cases, specific information from 
each source (bottom-up approach), as point sources3, would be of great importance in 
identifying real mitigation needs to reduce environmental impact caused by atmospheric 
emissions, particularly in those industrial activities that only provide a small contribution 
to the total emission load, but could together be responsible for a major fraction of the 
observed pollution. 

In this sense, the EMEP Guidebook states that, for certain industrial activities such as cements 
plants, it is a good practice to consider cement production plants as point sources if plant-
specific data are available. Otherwise national emissions could be broken down on the basis of 
plant capacity, employment, or population statistics. 

In spite of these limitations, all the information gathered and consulted may be deemed to have 
yielded a representative AIRUSE inventory in all the AIRUSE cities except in the Athens area. In 
this last case, the available data are very limited and do not reflect the current situation, at least 
for the industrial activities. Therefore, only the information available in E-PRTR for Athens has 
been considered for the AIRUSE inventory, although at this stage it cannot be considered fully 
reliable.  

Finally, to be highlighted is the importance of having an appropriate and reliable industrial 
activities inventory, the ELV applied and the BATs implemented in each case, as such information 
is critical to establishing the real impact of industrial sources and to identifying optimum 
mitigation measures to ensure the effectiveness of the Air Quality Plans developed.  

 

                                                      
2
 Area sources: An area source is an emission source that exhibits diffuse characteristics. For example, sources that are too numerous or 

small to be individually identified as point sources or from which emissions arise over a large area. This could include forests, residential 
areas and administrative/commercial activities within urban areas. These areas can be considered as polygons often used to represent 
data attributed to administrative or other types of boundaries (data collection boundaries, site boundaries and other non-linear or regular 
geographical features), and as grids: area sources can be represented in a regular grid of identically-sized cells (either as polygons or in a 
raster dataset). Agricultural and natural emissions sectors can be represented using land use data derived from satellite images in raster 
format. Grids are often used to harmonise datasets: point, line and polygon features can be converted to grids and then several different 
layers of information (emission sources) can easily be aggregated together (EMEP-2013). 

 
3
 Point sources: (emission sources at a known location, represented by x and y coordinates that indicate the main point of emission, such 

as those coming from industrial plants or power stations (EMEP-2013). 
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6.3  Recommendations 

Based on the above observations, the following sets out a number of recommendations to 
improve current information: 

 Updating the list of industrial activities: These efforts should be focused on the activities 
considered of minor environmental impact, i.e. those activities not affected by the IED. For 
example: concrete plants, arid processing plants, extractive activities, biomass logistic 
centres, etc. 

 Improving the inventory of PM industrial emissions: This improvement could be reached 
estimating the emission by means of bottom-approach, including those industrial activities, 
mentioned before, that can be relevant in PM emissions. On the other hand, considerable 
additional efforts will be needed to consider and include the diffuse emissions sources, that in 
some cases their influence becomes significant. Nevertheless, curently their estimation is 
based on very limited experimental evidences, and may not always provide a realistic picture. 
For both reasons, emission inventories of PM at this stage can not be seen as fully reliable.  

 Extending the information in public inventories such as E-PRTR: In order to improve the 
knowledge on the emissions and the BATs implementation degree, more information would 
be useful to detect the need of establishment stricter PM emission limit values and/or to 
know the realistically and readily potential reduction of the existing emissions, with the aim 
at improving air quality levels, for example through the implementation of high-efficiency 
mitigation measures. 

 Harmonising the key control parameters between air quality (PM10 and PM2.5), atmospheric 
emission limit values (PST) and E-PRTR (PM10). To reach this purpose it should be necessary 
to establish following ratios for the different industrial activities: PM10/PST, PM2.5/PST. This 

information is currently available for a few activities in the  EMEP/EEA air pollutant emission 
inventory guidebook–2013. 

 Organising awareness-raising activities specially for the industrial sectors through 
workshops in cooperation with business associations, or specific infodays for industrial 
activities. These events need to explain to the industry the importance, generally, of 
providing accurate information on its environmental impact (atmospheric emissions) and to 
explain, in detail, the end use of this information and the consequences of not providing it.  

 The above measures are of special relevance in those cities with the highest industrial 
contributions. 
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