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1. BACKGROUND  

The AIRUSE project seeks to improve air quality levels through the proposal of mitigation strategies 
for PM emissions focusing on Southern European Countries. As industry is the second-largest source 
of primary PM10 emissions in EU-28 (EEA, 2014), one project action (Action B5) focuses on the 
“Determination of the impact of industrial sources”. The goal of this action is to carry out an 
industrial PM emissions inventory and subsequent quantification in five target areas: Metropolitan 
Area of Porto (POR-MA), Barcelona Special Environmental Protection Area (BCN-SEPA), Agglomerato 
di Firenze (FI-AGG), Greater Athens Area (GAA), and Agglomerato di Milano (MLN-AGG), to identify 
current technological scenarios.  

The present report, “PM industrial emissions quantification in AIRUSE cities”, is the second of a 
series of two on industrial emissions, in which we report quantitatively on the industrial emissions of 
primary PM (PM10 and PM2.5). Furthermore, we provide a qualitative assessment of the degree of 
implementation of Best Available Techniques (BATs) with regard to PM emissions, the industrial 
profile that could most contribute to primary PM levels in AIRUSE cities, and a quantification from 
EPRTR data of the most relevant precursors of secondary aerosol and tracer elements to most 
current industrial emissions. 

The information obtained will provide guidance on the effectiveness of the control actions, and will 
indicate where greater efforts are needed.  

2. INTRODUCTION 

The environmental performance of European industry has improved over the past decades. Changes 

have occurred for a number of reasons: stricter environmental regulations, improvements in energy 

efficiency and changes to cleaner types of fuels among any others. Despite these improvements, 

industry today is still responsible for a significant environmental burden in terms of the pollution and 

waste generated. 

Europe’s largest industrial installations account for a significant share of the total emissions of key 

air pollutants and greenhouse gases (GHG), in addition to other important environmental impacts. 

Among these key air pollutants, PM is one of the most important and it is associated, to a greater or 

lesser extent, with most current industrial activities. 

During the last decade, the demonstrated impact of PM on human health has led to significantly 

stricter regulations on industrial facilities, particularly in industrial sectors affected by the Industrial 

Emissions Directive (IED). For these, the applicable emission limits and control times have been 

made uniform and reduced, more robust sampling methods have been developed, and it has even 

been made compulsory, in certain activities, to continuously monitor certain pollutant emissions. 

However, implementation of these measures is still ongoing, so that this situation can therefore not 

be generalised to the entire European industry.  

This report analyses the possibility of improvement in the case of primary PM10 and PM2.5 

emissions from industrial facilities by addressing not just the channelled emissions, which have been 

widely studied, but also the diffuse emissions. The latter have been identified as highly significant 

emissions, particularly in activities where particulate materials storage, transport, and handling 

operations are mainly conducted outdoors.  
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The activities considered include the ports in the AIRUSE coastal cities (PO, BCN, and ATH), owing to 

their proximity to the cities and to the impact of diffuse PM emissions generated by bulk solids 

unloading and loading operations from and on to boats, as well as bulk solids transport and storage. 

In order to estimate the total PM10 and PM2.5 emissions relating to the industrial activities in each 

AIRUSE city, these emissions have been quantified for each of the facilities identified in the previous 

“Industrial activities inventory in AIRUSE cities”, the methodology described in section 2 of the 

present report being applied for this purpose. This methodology includes a calculation method, the 

hierarchical structuring of information sources, selection of emission factors, and of course the 

hypotheses and assumptions needed where required owing to information deficiencies. 

The industries for each of the cities studied were then located on a map, indicating their emissions 

as well as the air quality monitoring stations, in order to identify which industries could contribute 

most to air quality levels, with a view to centralising the efforts for improvement in certain industrial 

zones or particular companies. 

On the other hand, the results obtained in the study of the source contributions for the five cities, B2 

action of the AIRUSE project, pointing to relevant contributions from specific industrial sources to 

ambient PMX levels, were also taking into account in the present evaluation. 

Finally, an estimation was made of the primary emissions of gaseous pollutants deemed to be 

secondary PM precursors of industrial origin, in addition to the emission of the main heavy metals 

considered to be tracers of industrial sources (metallurgy and heavy industry), such as Mn, Sr, Cu, Zn, 

Ni, and Pb, and tracers from coal combustion (As and Se). In this estimation, only the emissions 

declared in the E-PRTR for the year 2012 were considered. 

3. METHODOLOGY 

3.1 Quantification of primary PM10 and PM2.5 emissions 

First, for each of the companies identified in the “Industrial activities inventory in AIRUSE cities” 

information was requested from the relevant public authorities on the companies. Table 1 details 

the technical information required to appropriately quantify the primary channelled and diffuse PM 

emissions.  

Table 1. Minimum parameters required to quantify primary PM emissions from industrial sources. 

Channelled primary PM  Diffuse primary PM 

Main industrial activity (IPPC or E-PRTR code) 

Annual production (kg, tonnes, m
2
, …) 

Type of fuel 

Process stages: number of point sources (emission 

source) 
Activities that can generate diffuse emissions 

Implemented BATs  Quantity of material handled 

Emission duration (hours/year) Distance travelled by trucks inside the company 

Emission temperature Paving in the areas travelled (paved or unpaved) 

Emission volume flow rate (dry basis) Storage park area and amount of stored material  

Emitted PM concentration Implemented mitigation measures  

BATs maintenance operations Maintenance operations of the mitigation measures 
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It was not always possible to access the primary data (parameters detailed in Table 1), either for 

confidentiality reasons or because the public authorities did not have sufficiently detailed 

information on all the selected companies.  

When the requested information could not be obtained through the public authorities, in order to 

make up for the lack of information, the contents of the Environmental Permits (EPs) awarded to the 

companies were consulted. This source provided general information on the plant (nominal 

production, type of fuel, any others) and detailed information on the channelled sources (PM 

emission sources, implemented or required BATs). However, very little information was available on 

diffuse sources (presence or absence of diffuse emissions, with very few implemented corrective 

measures).  

Once the information relating to the plant had been obtained, the primary PM10 and PM2.5 

emissions from channelled and diffuse sources were quantified for each selected company. Since it 

was not always possible to access this information owing, for example, to confidentiality 

requirements or unavailability of the data from public authorities, it was necessary to define other 

calculation methods.  

These methods are briefly described below and they were prioritised as follows: 

 Methodology 1: Direct emission data for TSP and/or PM10 available from the industrial 
emissions inventory. These data were provided by the relevant public authorities or through 
E-PRTR. To obtain PM10 and PM2.5 annual emissions, PM10/TSP and PM2.5/PM10 ratios 
from standard databases (EMEP/EEA, AP-42, etc.) were applied. This methodology was only 
applied in BCN-SEPA and FI-AGG. 

 Methodology 2: Calculation of annual TSP emissions from the TSP concentration data, flow 
rate (identified per source), and total hours of annual emission. To obtain PM10 and PM2.5 
annual emissions, PM10/TSP and PM2.5/PM10 ratios from standard databases (EMEP/EEA, 
AP-42, etc.) were applied. This methodology was only applied in MLN-AGG. 

 Methodology 3: When no detailed information on industrial emissions was available, total 
emissions were calculated from production data, applying generic and/or specific emission 
factors. This methodology was applied in POR-MA and in estimating diffuse PM emissions in 
all AIRUSE cities. 

In the corresponding sections for each AIRUSE city, further details are provided on the origins and 
sources used, as well as on the nature of the starting information used in each case.  

As the starting information was not the same in every AIRUSE city and the periodicity of the 

industrial inventories was not annual in every case, since they depended on each city’s specific 

environmental standards, it was not possible to establish a single reference year for all cities.  

It was attempted to keep all data as up to date as possible in order to assure that the information 

obtained would be representative of the current situation and to a certain extent assure the 

effectiveness of the mitigation measures proposed in the development of both the present action 

and the overall AIRUSE project.  

In the case of the channelled emissions, it was necessary to use emission factors drawn from 

literature sources (indirect calculations), independently of the applied calculation methodology 
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described previously because, the currently applicable control parameter according to the 

corresponding emissions control regulations is Total Suspended Particles (TSP) is the parameter on 

which most of the industrial plants have information. Therefore, it is necessary to know the ratios 

between the different particle size fractions (TSP, PM10, and PM2.5) in order to be able to quantify 

the emissions of the fractions of interest.  

In this sense, it may be noted that the parameter that the industrial plants affected by the IED must 

declare in the E-PRTR is PM10, though it is quite a common practice to directly use the available TSP 

data for this declaration without converting these to PM10. 

On the other hand, in the case of diffuse emissions, it was also necessary to apply emission factors. 

In this sense, it should be noted that, as this type of emissions has not been as widely studied as 

channelled emissions, the availability of emission factors, as well as their representativeness in 

relation to the studied scenarios is much more limited compared with the channelled ones, so that 

they might bias resulting measurement accuracy. This situation is mainly due to the complexity 

involved in studying and quantifying diffuse emissions; nevertheless, this is the most widely used 

quantification method and has been the one applied in the present inventory. 

Moreover, it is remarkable the difficulty detected to gather the necessary information, detailed in 

Table 1, in order to make a proper quantification of diffuse PM emissions, being the availability of 

this information very limited. This situation has led to a necessity of establishing a great variety of 

criteria in order to estimate these emissions. Between all criteria, it is noteworthy that only 

emissions associated with the handling of bulk solids have been quantified, considering in all cases 

that the material is manipulated two times (e.g.: loading and unloading), and in many cases as the 

amount of bulk material manipulated was not available, it was applied production data to estimate 

the emissions. Finally, diffuse emissions generated as a consequence of internal transport have not 

been considered because the information available for this activity was very scarce (number of 

trucks, distances travelled, paved area circulation). 

It may be noted in this sense that improvement in the quality and representativeness of these 

databases (both the channelled and diffuse emissions databases), considering the specific cases of 

the European industry, would directly entail a substantial upgrading of the quality of the data 

obtained in the corresponding inventories and of all the consequences (decisions, strategies, or 

measures) adopted on the basis of these results (Air Quality Improvement Plans, reduction of 

emission limits, establishment of control requirements, mitigation measures, new regulations).  

A compilation was performed of the PM10 and PM2.5 emission factors by process operations and, 

when unavailable, by industrial activities. Table 2 lists the databases, together with a brief 

description of their main features. The use of one database or another depended to a large extent 

on the starting information, availability of an emission factor and, where appropriate, of its 

specificity. 
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Table 2. Databases of emission factors (EFs) used to quantify industrial PM emissions. 

Databases Main characteristics Webpage 

EMEP/EEA air pollutant emission 

inventory guidebook - 2013 

Provides a given source with an EF for TSP, 

PM10, and PM2.5, as well as different 

degrees of specificity (Tier 1, 2, and 3). 

http://www.eea.europa.eu/publicati

ons/emep-eea-guidebook-2013 

Emissions Factors & AP 42, 

Compilation of Air Pollutant 

Emission Factors 

Provides a specific EF for TSP by process 

stage, type of fuel, and implemented BAT. 
http://www.epa.gov/ttnchie1/ap42/ 

Emission estimation technique 

manuals. National Pollutant 

Inventory. Department of the 

Environment. Australian 

Government. 

Provides a specific EF for TSP by process 

stage, type of fuel, and implemented BAT. 

http://www.npi.gov.au/reporting/in

dustry-reporting-materials/emission-

estimation-technique-manuals 

International Institute for Applied 

Systems Analysis (IIASA). Regional 

Air pollution Information and 

Simulation (RAINS) 

Provides an EF by type of activity and 

ratios between different particle size 

fractions 

http://www.iiasa.ac.at/~rains/PM/d

ocs/documentation.html 

In addition to all the previous considerations, there were occasions where, owing to the lack of 

starting information or specific emission factors or to other reasons of varying nature, criteria were 

adopted that are detailed in a concrete form for each city in its corresponding section. 

Other relevant considerations to be taken into account 

The names of the companies considered have not been included in the present report, mainly 

because of the confidentiality of certain starting data. Consequently, the emission data are grouped 

by municipality and bundled by type of activity using the E-PRTR generic activities codes.  

The information has been broken down by type of source (channelled or diffuse) and by particle size 

fraction.   

However, the maps drawn up do indicate the location of the different plants considered, specifying 

plant emission range. 
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3.2 Maps of industrial emissions and air quality levels from Air Quality AIRUSE Cabins 

Once the PM emissions had been quantified for each company, maps to facilitate subsequent visual 

interpretation of the resulting information were drawn up. All the air quality monitoring stations of 

each city were also located on these maps using the UTM coordinates.  

This information was provided by the partners in each city, using the public information sources 

supplied by the corresponding authorities. Using air quality data, an average PM10 and PM2.5 value 

was provided for each monitoring site for 2013. The average data of the last 2–3 years were also 

evaluated in view of the representativeness of the 2013 data set. In addition, the station used in the 

AIRUSE project to conduct the study of the PM source apportionment in each city (Action B.2 of the 

AIRUSE project) was also identified as the reference station.  

A traffic light code was adopted for the legend of the cabins used: the red colour indicates that a 

given monitoring site detected exceedances of the PM10 and PM2.5 levels in the reference year 

considered. This enabled determining which cabins in the network represented, a priori, the zones in 

the study area with the greatest air quality problems. 

In the case of the industries, which were also located by the UTM coordinates, the industry icon was 

used as a legend. Icon size corresponded to the four total PM10 and PM2.5 emission ranges 

established, based on the results obtained in the quantification. This type of identification assured 

company confidentiality and allowed identification of the installations with the greatest primary PM 

emissions contribution. 

As for the wind roses, these were used to be able to roughly estimate which industries lay in the 

predominant wind zone in the direction of the city, thus identifying the industries that could most 

contribute to the air quality in each AIRUSE study area. The location of the weather stations 

considered in obtaining the wind roses diagram is shown on the maps included in section 5 of the 

present report. 

3.3 Quantification of other relevant pollutants: NOx, SO2, NH3, NMCOVs and Heavy Metals  

The study of source apportionment conducted in the frame of the AIRUSE project (see results 

synopsis for each city in the section 4 of this report) showed that an important part of the ambient 

air PM10 fraction was related to secondary particles formed in the atmosphere from gaseous 

precursors (NOx, SO2, VOCs, and NH3), being the main component in the PM2.5 fraction.   

As industry was one of the possible emission sources of these precursors, it was deemed of interest 

to include NOx, SO2, VOCs, and NH3 emissions in the quantification of industrial emissions, in addition 

to the emission of the main heavy metals considered to be tracers of industrial sources (metallurgy 

and heavy industry), such as As, Mn, Sr, Cu, Zn, Ni, Pb, and coal combustion tracers (As and Se).  

Since the aim here was to identify the profile of large industrial facilities that could act as 

contributors in the five cities for the above pollutants, the publicly available E-PRTR information was 

used as information source. It should be noted that in the E-PRTR, the publicly available emissions 

information is limited to those companies that exceed a certain threshold value (see Table 3). 
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Table 3. Targeted gaseous pollutants quantified for each AIRUSE city and corresponding threshold value from E-
PRTR. 

Gaseous pollutants E-PRTR threshold value (kg/year) 

SO2 150000 

NOx (expressed as NO2) 100000 

NH3 10000 

Heavy metals  

Arsenic and compounds (as As) 20 

Cadmium and compounds (as Cd) 10 

Chromium and compounds (as Cr) 100 

Copper and compounds (as Cu) 100 

Nickel and compounds (as Ni) 50 

Lead and compounds (as Pb) 200 

Zinc and compounds (as Zn) 200 

Non-methane volatile organic compounds (NMVOCs) 100000 

PM10 50000 

 



 

 

Deliverable B5.2: PM Industrial emissions quantification in AIRUSE cities 

AIRUSE LIFE 11 ENV/ES/584 

10 / 53 

4. QUANTIFICATION OF POLLUTANTS EMITTED FROM INDUSTRIAL SOURCES IN AIRUSE 
CITIES 

4.1 Primary PM10 and PM2.5 from industrial sources 

The following sections set out the results obtained in the quantification of industrial primary PM 

emissions for each AIRUSE city, grouped by municipality, in which the results have been bundled by 

activity, according to the E-PRTR main activity code. 

4.1.1  Primary PM10 and PM2.5 emissions in POR-MA 

The industrial activities considered for the quantification process were identified in the in the 

“Industrial activities inventory in AIRUSE cities” (Implementing action B.5 – AIRUSE Project).  

In the case of POR-MA, calculation methodology 3 was applied, detailed in section 3.1, in which the 

channelled and diffuse PM10 and PM2.5 emissions were estimated by applying emission factors 

drawn from the literature. Whenever detailed information of the company and a specific emission 

factor (tier 3) were available, this factor was applied. When such was not the case, more generic 

emission factors (tier 1 or 2) were applied, depending on the information and available emission 

factors. 

Regarding the information on the industrial facilities required for quantification PM emissions, it may 

be noted that for about 50% of the facilities, the information was provided by the relevant public 

authorities. This information involved production data, type of fuel and fuel consumption, raw 

materials consumption, and implemented BATs, all relating to the year 2011. 

In the other 50% of the companies, the information was drawn from the contents of the Integrated 

Environmental Authorisations (IEAs); substantial changes were sometimes noted with relation to the 

compiled information.  

It should be pointed out that the information compiled for the quantification of the diffuse PM10 

and PM2.5 emissions is deemed quite scarce with regard both to the baseline information compiled 

on the facilities and to the availability of emission factors drawn from the literature.  

Table 5 details the main sources used to obtain information on the companies and emission factors. 

Table 5. Baseline information used to carry out the quantification for POR-MA. 

Information source on the companies Information source on applied EFs  

Licenças Ambientais Emitidas 

http://www.apambiente.pt/index.php?ref=17&subref=15

1&sub2ref=313 

EMEP/EEA air pollutant emission inventory guidebook - 2013 

Emissions Factors & AP 42, Compilation of Air Pollutant 

Emission Factors 

Public administrations:  Direção de Serviços de Ambiente 

Comissão de Coordenação e Desenvolvimento Regional 

do Norte: Divisão de Monitorização e Valorização 

Ambiental 

Emission estimation technique manuals. National Pollutant 

Inventory. Department of the Environment. Australian 

Government. 

International Institute for Applied Systems Analysis (IIASA). 

Regional Air pollution Information and Simulation (RAINS) 
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In the case of POR-MA, all the consulted information sources notwithstanding, quantifying the 

emissions required making a series of simplifications/assumptions, regarding which the following 

may be noted: 

I. In the case of facilities classified in the E-PRTR as 2.f: Installations for surface treatment of 

metals and plastics using electrolytic or chemical processes, only the emissions relating to 

the combustion itself were considered. This was because production figures were unknown 

for this type of companies, as the integrated environmental authorisations only provide data 

on tank volume for the treatments. However, the authorisations do identify process stages 

with high Emission Limit Values (ELVs) (150–300 mg/Nm3). This sector is one of the most 

important in the POR-MA area, 10 companies being located there. 

II. Emission factors were not identified for the quantification of PM emissions under head 9.a: 

Plants for the pre-treatment or dyeing of fibres or textiles, and head 9.c: Installations for the 

surface treatment of substances, objects or products using organic solvents, in particular for 

dressing, printing, coating, etc. Consequently, in this case only the emissions relating to 

combustion processes were considered. As in the previous case, in the authorisations 

granted to these types of facilities, stages with high ELVs were identified (150, 300 mg/Nm3). 

III. In the case of certain facilities unaffected by the IED, as they had no integrated 

environmental authorisation, no information was obtained on the company, it being 

impossible to make the quantification. 

IV. In the case of the port, it was only possible to quantify diffuse PM emissions relating to the 

loading and unloading of bulk solids on boats. 

V. No emission factor relating to biomass handling was available, so that the emission factor 

obtained for coal handling was applied. 

Tables 6 and 7 detail the results obtained on the quantification of the primary PM10 and PM2.5 

emissions bundled by municipality and PRTR code, with a view to keeping the individual information 

of the facilities confidential. 
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Table 6. PM emissions (kg/year) for POR-MA by municipality. 

Municipalities 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

Espinho 1766 1766 N/C N/C 1766 1766 0.3 0.4 

Gondomar 56906 56906 N/C N/C 56906 56906 9.5 12.4 

Maia 79103 43255 4736 1436 83839 44692 14.1 9.7 

Matosinhos 246760 210994 2342 681 249102 211675 41.8 46.1 

Oliveira da 

Azeméis 
69951 64328 1323 13 71274 64342 12.0 14.0 

Porto 42098 30859 27935 3491 70033 34349 11.7 7.5 

Santa Maria da 

Feira 
23842 15853 977 166 24818 16019 4.2 3.5 

Santo Tirso 1967 1865 16 2 1983 1866 0.3 0.4 

Trofa 4830 4171 34 3 4865 4175 0.8 0.9 

Vila do Conde 4 4 0 0 4 4 <0.1 <0.1 

Vila Nova de 

Gaia 
19294 12132 12622 11578 31916 23710 5.4 5.2 

Total (kg/year) 546522 442133 49985 17371 596506 459504 N/A N/A 

Total (%) 91.6 96.2 8.4 3.8 100 100 100 100 

N/C: Unquantified; N/A: Not applicable 

 

Table 7. PM emissions (kg/year) for POR-MA by PRTR code (not broken down by sub-activity). 

PRTR Code 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

1.Energy sector 169200 145400 N/C N/C 169200 145400 28.4 31.6 

2.Production and 

processing of 

metals 

160232 118329 6583 420 166816 118749 28.0 25.8 

3.Mineral industry 12673 8898 834 83 13507 8981 2.3 2.0 

5.Waste 6397 5336 111 80 6508 5416 1.1 1.2 

6.Paper and wood 

production 

processing 

110018 104768 1806 181 111824 104949 18.8 22.8 

8.Animal and 

vegetable 

products 

86877 58278 13491 13891 100368 72168 16.8 15.7 

9.Other activities 
(1)

 
1124 1124 N/C N/C 1124 1124 0.2 0.3 

Porto de Leixoes N/C N/C 27160 2716 27160 2716 4.6 0.6 

Total (kg/year) 546522 442133 49985 17371 596506 459504 N/A N/A 

Total (%) 91.6 96.2 8.4 3.8 100 100 100 100 

N/C: Unquantified; N/A: Not applicable 

(1) Other activities: Treatment of textile and plastic 
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More than 60 facilities were identified in the POR-MA area, apart from Leixoes harbour, which has a 

significant activity in bulk solids handling. 

The analysis and treatment of pollutant emissions data, applying methodology 3 described 

previously, allowed an emission inventory of the industrial sectors to be obtained. According to 

these results, the major primary PM-emitting sectors were as follows: energy (accounting for 28.4% 

and 31.6% in PM10 and PM2.5, respectively), metals production and processing (28.0% and 25.8% in 

PM10 and PM2.5), paper and wood production and processing (18.8% and 22.8% in PM10 and 

PM2.5), and animal and vegetable products (16.8% and 15.7% in PM10 and PM2.5). The most 

important stationary sources of atmospheric pollutants were as follows: the nation's largest 

petroleum refinery, a thermoelectric plant working with natural gas, some metal, wood and food 

production processes and the international shipping port (Leixoes) by the diffuse emissions. 

With regard to geographic distribution, the municipalities with high industrial PM emissions were 

Matosinhos (41.8% and 46.1% in PM10 and PM2.5), Maia (14.1% and 9.7% in PM10 and PM2.5), and 

Oliveira da Azeméis (12.0% and 14.0% in PM10 and PM2.5). 

Even though many companies were using BATs, in the reported information it was also observed 

that ELVs of 150 and 300 mg TSP/Nm3 were still in force. Taking into account that current BAT-

related ELVs are typically below 30–50 mg TSP/Nm
3
, depending on the activity, a significant potential 

reduction in industrial PM emissions should be achievable. Regarding fuel consumption, the vast 

majority of companies were fuelled by natural gas, but the reported use of 838 TJ of heavy oil 

suggests that some improvement may be also made. 

Finally, 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 industrialised areas 
and densely populated urban zones from the North Region of Portugal.  

Main actions to improve the industrial emissions inventory were as follows: 

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

 Obtaining emission factors for the main stationary sources in the region, taking into account 
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 by the public authorities demonstrates the need to improve the baseline 
information in order to carry out the industrial emissions inventory. 

4.1.2  Primary PM10 and PM2.5 emissions in BCN-SEPA 

The industrial activities considered for the quantification process were identified in the “Industrial 

activities inventory in AIRUSE cities” (Implementing action B.5 – AIRUSE Project).  

The main calculation method used was methodology 1, detailed in section 3.1 of this report. The 

channelled PM10 and PM2.5 emissions were calculated by taking into account the considerations of 

EMEP/EEA with regard to the content mass fractions of the different particle sizes applied to the 

available inventory data. In addition to the facilities included in the inventory, additional facilities 

with relevant PM emissions were identified. The starting information in this case came from the 

Integrated Environmental Authorisations (IEAs), production data and emission factors drawn from 

the literature. As elsewhere, when detailed information on the facility company and a specific 
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emission factor (tier 3) were available, this factor was applied. When such was not the case, more 

generic emission factors, tier 1 or 2, were applied, depending on the available information and 

emission factors.  

As in the case of POR-MA, the information compiled for the quantification of PM10 and PM2.5 

diffuse emissions in BCN-SEPA was deemed quite scarce with regard to the baseline information 

compiled on the companies and the availability of emission factors from the literature.  

Table 8 details the main sources used to obtain information on the companies and on the emission 

factors in the case of BCN-SEPA 

Table 8. Baseline information used to carry out the quantification for BCN-SEPA. 

Information source on the companies Information source on applied EFs  

Environmental permits 

http://www14.gencat.cat/appdmah_Front/AppJava//auto

ritzacionsAmbientalesAction.do?method=initVars 

EMEP/EEA air pollutant emission inventory guidebook - 

2013 

Emissions Factors & AP 42, Compilation of Air Pollutant 

Emission Factors 

Catalonia PRTR. PRTR-CAT Registre d'Emissions i 

Transferència de Contaminants de Catalunya 

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

ConsultesInventariEmpreses.do?reqCode=init 

Emission estimation technique manuals. National Pollutant 

Inventory. Department of the Environment. Australian 

Government. 

Public Authorities: 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 

International Institute for Applied Systems Analysis (IIASA). 

Regional Air pollution Information and Simulation (RAINS) 

In the case of BCN-SEPA quantifying the emissions required the following 

simplifications/assumptions: 

I. The PM10 and PM2.5 diffuse emissions could not be quantified when the minimum 

information needed was unavailable. When the IEAs included a lack of significance of this 

type of emissions, these were deemed zero emissions. 

II. When facilities were unaffected by the IED, as they had no IEAs, information was not 

obtained on the company and a quantification could not be made. 

III. In the case of the port, only the PM diffuse emissions relating to the loading and unloading 

of bulk solids on boats were quantified. 

Tables 9 and 10 detail the results obtained in the quantification of the primary PM10 and PM2.5 

emissions bundled by municipality and PRTR code, with a view to keeping the individual information 

of the companies confidential. 

 

 

 

http://www14.gencat.cat/appdmah_Front/AppJava/autoritzacionsAmbientalesAction.do?method=initVars
http://www14.gencat.cat/appdmah_Front/AppJava/autoritzacionsAmbientalesAction.do?method=initVars
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Table 9. PM emissions (kg/year) for BCN-SEPA by municipality. 

Municipalities 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

Barberà del 

Vallès 
7 7 N/C N/C 7 7 <0.1 <0.1 

Barcelona 33256 26186 17689 1769 50945 27955 29.1 26.7 

Castellbisbal 55901 40088 3527 353 59428 40441 33.4 38.6 

Cerdanyola del 

Vallés 
4290 2970 2362 236 6652 3206 3.8 3.1 

Cervelló 180 9 1740 174 1920 183 1.1 0.2 

Cornellà de 

Llobregat 
5 5 N/C N/C 5 5 <0.1 <0.1 

Gavà 3709 3503 179 18 3888 3521 2.2 3.4 

L’Hospitalet de 

Llobregat 
23 23 N/C N/C 23 23 <0.1 <0.1 

Molins de rei 388 58 N/C N/C 388 58 0.2 <0.1 

Montcada i 

Reixac 
248 248 3484 348 3732 596 2.1 0.6 

Papiol 20508 18913 604 60 21112 18973 12.0 18.1 

Prat de 

Llobregat 
3565 3183 N/C N/C 3565 3183 2.0 3.0 

Ripollet 6 6 N/C N/C 6 6 <0.1 <0.1 

Sant Adrià de 

Besos 
3607 2377 N/C N/C 3607 2377 2.1 2.3 

Sant Feliu de 

Llobregat 
1036 570 4950 495 5986 1065 3.4 1.0 

Sant Just 

Desvern 
2710 937 23 2 2733 939 1.6 0.9 

Sant Vicenç dels 

Horts 
1668 1147 9720 972 11388 2119 6.5 2.0 

Total (kg/year) 131104 100231 44278 4427 175382 104658 N/A N/A 

Total (%) 74.8 95.8 25.2 4.2 100 100 100 100 

N/C: Unquantified; N/A: Not applicable 
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Table 10. PM emissions (kg/year) for BCN-SEPA by PRTR code (not broken down by sub-activity). 

PRTR Code 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

1. Energy sector 20882 20882 N/C N/C 20882 20882 11.9 20.0 

2. Production and 

processing of 

metals 

51115 36099 2923 292 54038 36391 30.8 34.8 

3. Mineral industry 39263 33911 16498 1649 55760 35560 31.8 34.0 

4 Chemical industry  4062 3540 181 18 4243 3558 2.4 3.4 

5. Waste 5370 3811 N/C N/C 5370 3811 3.1 3.6 

6. Paper and wood 

production 

processing 

587 587 N/C N/C 587 587 0.3 0.6 

8. Animal and 

vegetable products 
7462 1064 N/C N/C 7462 1064 4.3 1.0 

9. Other activities  7 7 N/C N/C 7 7 <0.1 <0.1 

Other non-IED 

activities  
2357 330 7197 717 9524 1047 5.4 1.0 

Port of Barcelona N/C N/C 17509 1751 17509 1751 10.0 1.7 

Total (kg/year) 131105 100231 44278 4428 175383 104658 N/A N/A 

Total (%) 74.8 95.8 25.2 4.2 100 100 100 100 

N/C: Unquantified; N/A: Not applicable 

In the BCN-SEPA study area, the industrial sector encompasses numerous, widely varying production 

centres relating to energy production, mineral, metallurgical, waste management, clay and 

aggregates, among others.  

In terms of primary PM emissions, the most relevant industrial activities were mineral industry, 

metallurgical and energy production. The municipalities with the greatest industrial activity were 

Barcelona, Castellbisbal, and Cerdanyola del Vallés. However, these data did not correlate with the 

industrial geographic distribution as it was observed that the contribution to total PM emission was 

correlated with the number and type of industry (such as the Papiol municipality where, although 

the number of industrial facilities was not very high, it was the third most PM-emitting municipality). 

The municipalities with high industrial primary PM emissions (>10%) were Castellbisbal (33.4% and 

38.6% in PM10 and PM2.5, respectively), Barcelona (29.1% and 26.7% in PM10 and PM2.5), and 

Papiol (12.0% and 18.1% in PM10 and PM2.5).  

According to these results from the primary PM emissions the major PM emitting sectors are: 
mineral industry, mainly ceramic industries (accounting for 31.8% and 34.0% in PM10 and PM2.5, 
respectively), metals production and processing (30.8% and 34.8% in PM10 and PM2.5), energy 
sector (11.9% and 20.0% in PM10 and PM2.5) and the harbour of BCN (10.0% and 1.7% in PM10 and 
PM2.5).  

In general terms, the BCN-SEPA technological scenario regarding the degree of BAT implementation 

may be considered high, in view of the information contained in the environmental permits, where it 
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is indicated whether the facility meets BAT requirements. However, there were certain emission 

sources where no abatement system was implemented, such as some ceramic facilities. Thus, a 

potential improvement was detected in these cases, where BATs need to be implemented to reduce 

the environmental impact. Moreover, with regard to primary PM emissions, the technology is well 

known: no innovations are necessary and the efficiencies are high enough in almost all cases.  

In general, the available information relating to the Air Quality Plan and the environmental permits 

was very good for BCN metropolitan area. Only when the industrial activities did not have their 

corresponding environmental permits it was difficult to compile all the information needed to carry 

out the quantification. 

4.1.3 Primary PM10 and PM2.5 emissions in FI-AGG 

The industrial activities considered in the quantification process were identified in the “Industrial 

activities inventory in AIRUSE cities”. 

In the case of FI-AGG, methodology 1 described in section 2.1 of the present report was followed. 

The PM10 and PM2.5 channelled emissions were calculated using the emission factors found in 

EMEP/EEA (factor PM10/2.5, expressed as a % or per unit of production), applying them to the own 

available inventory data. In addition to all the facilities included in the inventory, a further facilities 

was identified that had not been envisaged in the inventory but which, in view of its IEA content, did 

have a related PM diffuse emission. The starting information in this case was the IEA content, 

production data, and emission factors drawn from the literature.  

As in other cases, the information compiled in quantifying the PM10 and PM2.5 diffuse emissions 

was deemed quite scarce, with regard to both the compiled baseline of the facilities and the 

availability of emission factors from the literature.  

Table 11 details the main consultation sources used in drawing up the FI-AGG inventory. 

Table 11. Baseline information used to carry out the quantification for FI-AGG. 

Information source Provided by Information source of applied EFs  
Air Quality Plan P.R.R.M. Piano Regionale di Risanamento e 

Mantenimento della qualità dell'aria 
EMEP/EEA air pollutant emission inventory 
guidebook - 2013 

Regional Atmospheric 
Emissions Inventory 

Portale del Sistema Informativo Regionale 
dell'Ambiente della Toscana (SIRA) 
http://sira.arpat.toscana.it/sira/ 

Emissions Factors & AP 42, Compilation of Air 
Pollutant Emission Factors 

Toscana PRTR http://www.eper.sinanet.apat.it/site/it-IT/ 
Emission estimation technique manuals. National 
Pollutant Inventory. Department of the 
Environment. Australian Government. 

Environmental permits http://www.apambiente.pt/index.php 
International Institute for Applied Systems 
Analysis (IIASA). Regional Air pollution 
Information and Simulation (RAINS) 

Contacts 

Public Authorities: 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 

 

Tables 12 and 13 detail the results obtained in the quantification of the primary PM10 and PM2.5 

emissions bundled by municipality and PRTR code, with a view to keeping the individual information 

of the companies confidential. 
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Table 12. PM emissions (kg/year) for FI-AGG by municipality (not broken down by sub-activity). 

Municipalities 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

Bagno a Ripoli 39 22 N/C N/C 39 22 0.1 0.1 

Calenzano 26271 16648 N/C N/C 26271 16648 82.4 98.0 

Florence N/A N/A 248 37 248 37 0.8 0.2 

Sesto Fiorentino 5321 281 N/C N/C 5321 281 16.7 1.7 

Total (kg/year) 31631 16951 248 37 31879 16988 N/A N/A 

Total (%) 99.2 99.8 0.8 0.2 100 100 100 100 

N/C: Unquantified; N/A: Not applicable 

Table 13. PM emissions (kg/year) for FI-AGG by PRTR activity (not broken down by sub-activity). 

PRTR Code 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

1. Energy sector 490 490 N/C N/C 490 490 1.5 2.9 

2. Production 

and processing 

of metals 

10192 7159 N/C N/C 10192 7159 31.9 42.1 

5. Waste N/A N/A 248 37 248 37 0.8 0.22 

6. Paper and 

wood 

production 

processing 

190 30 N/C N/C 190 30 0.6 0.2 

Other non-IED 

activities  
20759 9272 N/C N/C 20759 9272 65.1 54.6 

Total (kg/year) 31631 16951 248 37 31879 16988 N/A N/A 

Total (%) 99.2 99.8 0.8 0.2 100 100 100 100 

N/C: Unquantified; N/A: Not applicable 

 

Some industries formerly present in the FI-AGG area moved far from the centre during the last 

decade. 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. More than 10 

facilities were identified. The municipalities with the greatest industrial activity were Calenzano 

(including Settimello), Florence, and Sesto Fiorentino. 

With regard to geographic distribution, the municipalities with high industrial PM emissions (>10%) 

were Calenzano (82.4% and 98.0 % in PM10 and PM2.5 respectively) and Sesto Fiorentino (16.7% 

and 1.7% in PM10 and PM2.5). The type of industry from Calenzano was chemical and metallurgical.  

In general terms, the FI-AGG technological scenario might be considered high in terms of the degree 

of implementation of BATs, since most PM-emitting industries declared that they had applied the 

corresponding BATs. In this sense, the opportunity to reduce PM emissions in this area appears to be 

limited.  
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4.1.4 Primary PM10 and PM2.5 emissions in GAA 

In the case of GAA, it was decided not to carry out an estimation of emitted primary PM since it was 

impossible to obtain an updated list of industrial activities located in the studied area. The last 

inventory made in Greece for the industrial sector was carried out by the National Industrial Registry 

(HMEPPPW) and published in 2001. 

To address this situation, a formal letter was sent to the Environmental Ministry requesting the 

technical information on industrial emissions needed to carry out the industrial inventory and PM 

quantification. The public authorities have not replied to this request, the only information provided 

being a list of 476 economic activities (available in the Greek language), which was, however, not 

updated and without any environmental information.  

A further action involved asking for the environmental permits (in Greece these permits are not 

published publicly) at least for the 28 facilities identified in the PRTR. This information was requested 

directly from the industrial facilities as well. In both cases, no reply has been forthcoming. 

Consequently, the only other alternative was to include, from the E-PRTR, those emissions that had 

been declared and were publicly accessible of two facilities within GAA. This information was not 

considered at all representative for the industrial emissions scenario in GAA. 

The lack of information from Greece in terms of reported industrial PM emissions is evident when 

considering other reports that have detected the same gaps, such as the "European Union emission 

inventory report 1990–2012 under the UNECE Convention on Long-range Transboundary Air Pollution 

(LRTAP)", where it was concluded that Greece did not report PM10 and PM2.5 for any year, thus 

making it impossible to complete the required information.  

4.1.5 Primary PM10 and PM2.5 emissions in MLN-AGG 

The industrial activities considered in the quantification process were those identified in the 

“Industrial activities inventory in AIRUSE cities” (implementing action B.5 – AIRUSE Project).  

In the case of MLN-AGG, calculation methodology 2 was applied, detailed in section 2 of the present 

report, in which the channelled emissions were estimated from data on the volume flow rates, 

concentrations, and annual running hours of the facility (by process stage considered).  

In the case of the PM10 and PM2.5 diffuse emissions, it was not possible to evaluate the information 

currently available by the public authorities. For the calculation, production information was 

requested. However, this information was only available for 5 companies for the year 2013. 

Consequently, this calculation was disregarded owing to the low representativeness of the potential 

results. 

The information on the industrial facilities required for the PM quantification was provided in its 

entirety by the Lombardy Region Public Authority (DG Ambiente, Energia e Sviluppo Sostenibile).  

With respect to the PM parameter declared by the facilities, this was the TSP. Therefore, PM10 and 

PM2.5 conversion factors needed to be used. Generally, the applied criteria and factors were the 

same as those used in the other AIRUSE cities and, in this case, they were applied to the data 

calculated from the information available in the regional inventory (Calculation methodology 2). All 
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data treated in the case of the channelled emissions related to the year 2013. Table 14 details the 

main consultation sources used to perform the MLN-AGG inventory.  

The data obtained are shown in Table 15, bundled by municipalities, while Table 16 shows the data 

bundled by PRTR activity. 

 

Table 14. Baseline information used to carry out the quantification for MLN-AGG. 

Information source Provided by Information source of applied 
EFs  

Regional Atmospheric 
Emissions Inventory 

Portale del Sistema Informativo Regionale 
dell'Ambiente del LombardIa (AIDA) 
http://www.arpalombardia.it/aida/ 

Emissions Factors & AP 42 
Compilation of Air Pollutant Emission 
Factors 

Contacts 
Gianluca Gurrieri. Regione Lombardia. DG Ambiente, 
Energia e Sviluppo sostenibile. Responsabile dell'Unità 
Operativa Qualità dell’Aria. 

 

 

 

Table 15. PM emissions (kg/year) for MLN-AGG by municipality (not broken down by sub-activity). 

Municipalities 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

Arcore 11 8 N/C N/C 11 8 0.1 0.1 

Bollate 145 102 N/C N/C 145 102 0.9 0.7 

Bresso 13 9 N/C N/C 13 9 0.1 0.1 

Brugherio 1090 817 N/C N/C 1090 817 6.7 5.7 

Busto Arsizio 1095 1095 N/C N/C 1095 1095 6.7 7.6 

Canegrate 162 122 N/C N/C 162 122 1.0 0.9 

Caronno Pertusella 1324 1163 N/C N/C 1324 1163 8.1 8.1 

Cesano Maderno 668 527 N/C N/C 668 527 4.1 3.7 

Como 70 70 N/C N/C 70 70 0.4 0.5 

Cormano 326 245 N/C N/C 326 245 2.0 1.7 

Corsico 4229 3612 N/C N/C 4229 3612 25.9 25.2 

Desio 2733 2733 N/C N/C 2733 2733 16.7 19.1 

Gerenzano 376 282 N/C N/C 376 282 2.3 2.0 

Legnano 410 359 N/C N/C 410 359 2.5 2.5 

Limbiate 0 0 N/C N/C 0 0 <0.1 <0.1 

Milano 441 441 N/C N/C 441 441 2.7 3.1 

Origgio 1694 1474 N/C N/C 1694 1474 10.4 10.3 

Paderno Dugnano 942 733 N/C N/C 942 733 5.8 5.1 

Santo Donato 

Milanese 
45 34 N/C N/C 45 34 0.3 0.2 

Sesto San Giovanni 546 503 N/C N/C 546 503 3.4 3.5 

Total (kg/year) 16322 14328 N/C N/C 16322 14328 N/A N/A 
N/C: Unquantified;  N/A: Not Applicable 
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Table 16. PM emissions (kg/year) for MLN-AGG by PRTR code (not broken down by sub-activity). 

 

Municipalities 

Channelled emissions 
(kg/year) 

Diffuse emissions 
(kg/year) 

Total emissions 
(kg/year) 

Total emissions 
(%) 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

2. Production and 

processing of metals 
4704 3732 N/C N/C 4704 3732 28.8 26.0 

3. Mineral industry 6696 5674 N/C N/C 6696 5674 41.0 39.6 

4. Chemical industry 227 227 N/C N/C 227 227 1.4 1.6 

5. Waste 4695 4695 N/C N/C 4695 4695 28.8 32.8 

Total (kg/year) 16322 14328 N/C N/C 16322 14328 N/A N/A 
N/C: Unquantified;  N/A: Not Applicable 

In the MLN-AGG study area, the industrial sector encompassed numerous, widely varying production 

centres relating to power stations, urban incinerators, pharmaceutical, chemical, mineral, 

metallurgical, textile producers, for a total of 262 industrial plants, located in more than one 

hundred municipalities. From these industrial activities only 28 were selected as the most relevant 

with regard to primary PM emissions, according to the criteria applied by public authorities.  

These industrial facilities were located in 22 municipalities. As regards industrial activity, about 15 

facilities (55%) were related to metals production and processing, 5 (18%) to minerals including 

glassworks, 2 facilities (6%) were pharmaceutical, and 6 (21%) were urban incinerators. However, 

the most PM-emitting sectors were the mineral industry (41.0% and 39.6% in PM10 and PM2.5), 

metals production and processing (28.8% and 26.0% in PM10 and PM2.5), and waste (28.8% and 

32.8% in PM10 and PM2.5). 

With relation to geographic distribution, the municipalities with higher industrial PM emissions 

(>10%) were Corsico (25.9% and 25.2% in PM10 and PM2.5), Desio (16.7% and 19.1% in PM10 and 

PM2.5), and Origgio (10.4% and 10.3% in PM10 and PM2.5). 

In general terms, the MLN-AGG technological scenario regarding BATs may be considered high. Only 

one metal industry had no available information in this regard. In the case of MLN-AGG, industrial 

facilities report emission data annually for all sources, and emission controls are carried out 

periodically (at least once a year). In activities such as urban incinerators, and in some metal 

facilities, atmospheric emissions are continuously controlled. 

Regular emission control is of great importance, as it provides much information on emission impact 

and facilitates the detection of possible emission exceedances for different technical reasons. It is 

vital to ensure proper operation of the abatement system.  

The information provided by MLN-AGG for channelled TSP emissions was very good in terms of 

quantity and quality, although some information was found to be missing for certain industrial 

facilities. 
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4.2 Industrial precursors of secondary PM emissions: NOx, SO2, NH3 and NMCOVs 

To contrast the inventories of industrial PM emissions with source contribution data obtained by 

ambient air PM source apportionment, it is important to bear in mind that the inventories of PM 

industrial emissions are only considering primary emissions of PM, while the ambient air PM source 

apportionment results include both primary and secondary PM contributions.   

In this regard, with the aim of reporting on the potential secondary PM coming from industrial 

sources, a rough estimation of the emissions of the main gaseous precursors of secondary PM 

(specifically, SOx, NOX, NH3 and NMVOCs) has been obtained based on E-PRTR 2012 data for each 

city. Shipping emissions have not been included in this estimation, because they are not covered by 

the IED Directive and E-PRTR; it was therefore considered beyond the scope of this report. 

Moreover, the information necessary to quantify these emissions is not readily available. 

Furthermore, an additional estimation of heavy metals emission has been also calculated in order to 

identify the main industrial tracers.  Easily  

4.2.1 Industrial precursors of secondary PM from POR-MA 

Tables 17 and 18 detail the results obtained on the quantification of industrial emissions of the most 

relevant gaseous pollutants considered precursors of secondary PM (NOx, SO2, NH3 and NMCOVs), 

bundled by municipality and E-PRTR PRTR codes. 

Tabla 17. Target pollutants emissions from E-PRTR (2012) for POR-MA by municipality. 

Municipalities 

Channelled emissions (tonnes/year) 

NOx SO2 NH3 NMCOVs 

Gondomar 873 N/C N/C N/C 

Maia 273 N/C N/C N/C 

Matosinhos 1797 2990 N/C 960 

Santo Tirso N/C N/C 12 N/C 

Trofa N/C N/C 28 N/C 

Vale de Cambra N/C N/C N/C 116 

Vilanova de Gaia 335 199 N/C N/C 

Vila do Conde N/C N/C N/C 131 

Total (tonnes/year) 3278 3189 40 1207 
N/C: Unquantified 
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Tabla 18. Target pollutants (tonnes/year) POR-MA per PRTR code (not broken down by sub-activity). 

PRTR Code 
Channelled emissions (tonnes/year) 

NOx SO2 NH3 NMCOVs 

1 Energy sector 2403 2790 N/C 355 

3 Mineral industry 335 199 12 N/C 

5 Waste and wastewater management 273 N/C N/C N/C 

6 Paper and wood 267 N/C N/C 605 

7 Intensive livestock production and aquaculture N/C 200 28 N/C 

8 Animal and vegetable products  N/C N/C N/C N/C 

9 Other activities (textile and plastic) N/C N/C N/C 247 

Total (kg/year) 3278 3189 40 1207 
N/C: Unquantified 

According to the E-PRTR 2012 data, sulphate, nitrate and organics formed in the atmosphere from 

non-traffic gaseous precursors come mainly from: i) NOx: energy sector, mineral industry, waste 

management and paper and wood activities; ii) SO2: energy sector (Porto refinery), mineral and 

intensive livestock production, emissions from shipping in the harbour may also represent another 

possible source although they are not considered in the E-PRTR; iii) NH3: mineral and intensive 

livestock production; iv) NMVOCs:  energy, paper and other activities (textile and plastics).  

4.2.2 Industrial precursors of secondary PM from BCN-SEPA 

Tables 19 and 20 detail the results obtained on the quantification of industrial emissions of the most 

relevant gaseous pollutants considered precursors of secondary PM (NOx, SO2, NH3 and NMCOVs), 

bundled by municipality and E-PRTR PRTR codes. 

Tabla 19. Target pollutants emissions from E-PRTR (2012) for BCN-SEPA by municipality. 

Municipalities 
Channelled emissions (tonnes/year) 

NOx SO2 NH3 NMCOVs 

Barcelona N/C N/C N/C 1454 

Castellbisbal 105 N/C N/C N/C 

Cornellà de Llobregat  124 N/C N/C N/C 

El Prat de Llobregat 266 N/C N/C 207 

La Llagosta N/C N/C N/C 241 

Martorell N/C N/C 11 1250 

Molins de Rei 1200 221 N/C N/C 

Mollet del Vallés  N/C N/C N/C 918 

Montcada i Reixac 502 N/C N/C N/C 

Sant Adrià de Besos 3129 N/C N/C N/C 

Sant Feliu de Llobregat 179 N/C N/C N/C 

Sant VicenÇ dels Horts 228 N/C N/C N/C 

Total (tonnes/year) 5733 221 11 4070 
N/C: Unquantified 
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Table 20. Target pollutants (tonnes/year) for BCN-SEPA per PRTR code (not broken down by sub-activity). 

PRTR Code 
Channelled emissions (tonnes/year) 

NOx SO2 NH3 NMCOVs 

1. Energy sector 374 N/C N/C N/C 

2. Production and processing of metals 228 N/C N/C 1250 

3. Mineral industry 4455 221 N/C N/C 

4. Chemical industry N/C N/C 11 1488 

5. Waste and wastewater management 571 N/C N/C 312 

6. Paper and wood 105 N/C N/C N/C 

9. Other activities N/C N/C N/C 1020 

Total (kg/year) 5733 221 11 4070 
N/C: Unquantified 

According to the E-PRTR 2012 data, sulphate, nitrate and organics formed in the atmosphere from 

non-traffic gaseous precursors come mainly from: i) NOx, mineral, waste management, energy, metal 

processing industry; ii) SO2, mineral industry; iii) NH3, chemical industry; iv) NMVOCs  metals, 

chemical and automotive industry.  

4.2.3 Industrial precursors of secondary PM from FI-AGG 

In FI-AAG no publicly emissions information are available from E-PRTR 2012 for target pollutants 

considered in the present section. 

4.2.4 Industrial precursors of secondary PM from GAA  

It has considered not carrying out the estimation of precursors of secondary PM emissions for GAA 

due to the problems described in section 3.1.3. 

4.2.5 Industrial precursors of secondary PM from MLN-AGG 

Tables 21 and 22 detail the results obtained on the quantification of industrial emissions of the most 

relevant gaseous pollutants considered precursors of secondary PM (NOx and SO2), bundled by 

municipality and E-PRTR PRTR codes. There are no public data for NH3 and NMVOCs in the case of 

MLN-AGG. 

Tabla 21. Target pollutants emissions from E-PRTR (2012) per municipalities located in MLN-AGG. 

Municipalities 

Channelled emissions (tonnes/year) 

NOx SO2 

Caronno Pertusella 205 N/C 

Cologno Monzese 111  N/C 

Corsico 247 151 

Milano 124 N/C 

Origgio 306 N/C 

Paderno Dugnano N/C 259 

Total (tonnes/year) 993 410 
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Table 22. Target pollutants (tonnes/year) for BCN-SEPA per PRTR code (not broken down by sub-activity). 

PRTR Code 
Channelled emissions (tonnes/year) 

NOx SO2 

1. Energy sector 111 N/C 

2. Production and processing of metals 205 259 

3. Mineral industry 553 151 

5. Waste and wastewater management 124 N/C 

Total (tonnes/year) 993 410 

According to the E-PRTR 2012 data, sulphate, nitrate and organics formed in the atmosphere from 

non-traffic gaseous precursors come mainly from: i) NOx: mineral, metals, waste management and  

energy industry; ii) SO2, metals and mineral industry.  

4.3 Heavy metals emissions from industrial sources according E-PRTR 2012 

To correlate industrial profiles obtained from the source  apportionment study performed, in action 

B.2 in each AIURSE city, with heavy metals emissions from industrial activities, a rough estimation of 

those heavy metals considered in E-PRTR has been performed based on 2012 data. 

Tables 23 to 25 report on the results obtained on the quantification of heavy metals with publicly 

available emissions information in E-PRTR (2012), for industrial activities considered in POR-MA, 

BCN-SEPA and MLN-AGG, bundled by municipality and E-PRTR PRTR codes. Table 26 summarizes 

results obtained from this heavy metal emission estimation for target cities. 

Table 23. Heavy metals emissions from E-PRTR (2012) per municipalities located in POR-MA. 

Heavy Metals Municipality Activity (PRTR code) Emission (kg/year) 

As 
Maia 2. Production and processing of metals (2 facilities) 95.5 

Vilanova de Gaia 3. Mineral Industry 12 

Cd 

Matosinhos  1. Energy sector 196 

Maia 2. Production and processing of metals (2 facilities) 241.5 

Vilanova de Gaia 3. Mineral industry 12 

Cu Matosinhos 1. Energy sector 179 

Zn 
Matosinhos 1. Energy sector 1120 

Santa Maria da Feira 2. Production and processing of metals 259 
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Tabla 24. Heavy metals emissions from E-PRTR (2012) per municipalities located in BCN-SEPA. 

Heavy Metals Municipality Activity (PRTR code) Emission (kg/year) 

As Sant Vicenç dels Horts 2. Production and processing of metals 75.7 

Cd Sant Vicenç dels Horts 2. Production and processing of metals (2 facilities) 91.7 

Cr Sant Vicenç dels Horts 2. Production and processing of metals (2 facilities) 249 

Cu 
Sant Vicenç dels Horts 2. Production and processing of metals 1340 

Barcelona 3. Mineral industry 110 

Pb Sant Vicenç dels Horts 2. Production and processing of metals 2070 

Zn 
Sant Vicenç dels Horts 2. Production and processing of metals (2 facilities) 24.9 

Sant Adrià de Besós 5. Waste and wastewater management 0.3 

Tabla 25. Heavy metals emissions from E-PRTR (2012) per municipalities and EPER PRTR codes located in MLN-AGG. 

Pollutant Municipality Activity (PRTR code) Emission (kg/year) 

Pb 

Paderno Dugano 

2. Production and processing of metals 

392  

Brugheiro 267  

Zn Caronno Pertusella 2. Production and processing of metals 329 

Tabla 26. Heavy metals emissions E-PRTR (2012) in POR-MA, BCN-SEPA and MLN-AGG. 

Area Heavy metals Activity (PRTR code) 
Emission 

(kg/year) 

POR-MA 

As 
2. Production and processing of metals 95.5 

3. Mineral Industry 12 

Cd 

1. Energy sector 196 

2. Production and processing of metals 241.5 

3. Mineral Industry 12 

Cu 1. Energy sector 179 

Zn 
1. Energy sector 1120 

2. Production and processing of metals 259 

BCN-SEPA 

As 2. Production and processing of metals 75.7 

Cd 2. Production and processing of metals 91.7 

Cr 2. Production and processing of metals 249 

Cu 
2. Production and processing of metals 1340 

3. Mineral Industry 110 

Pb 2. Production and processing of metals 2070 

Zn 2. Production and processing of metals 24.9 

MLN-AGG 
Pb 

2. Production and processing of metals 
659 

Zn 329 
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Considering the information provided in Table 26, the industrial profile for each heavy metal 

considered in E-PRTR is as follows: i) As: metal processing and mineral industry; ii) Cd: energy, metal 

processing and ceramic industry (minor contribution); iii) Cr: metal processing; iv) Cu: metal 

processing and mineral industry; v) Pb: metal processing industry and vi) Zn: energy sector and metal 

processing industry. 

Regarding heavy metals emission, it is important to highlight that for those with higher volatility 

(mainly associated with high-temperature industrial processes) an important mitigation strategy 

would be to regulate, as far as possible, emitted exhaust gas emission temperatures and/or the 

running temperatures of the cleaning systems. This strategy could be complemented by establishing 

the maximum filtration temperature during the PM regulatory control in order to ensure full 

condensation of the high-volatility species. From our viewpoint, this temperature should be 

established in the reference measuring conditions (as is the case of the oxygen content), since it 

could strongly influence the measured PM concentrations.   

5 RELATIONSHIP BETWEEN AMBIENT AIR PM SOURCE APPORTIONMENT AND 
INDUSTRIAL EMISSION DATA IN AIRUSE CITIES 

An attempt was done to correlate results on source apportionment of ambient PM10 and PM2.5 

carried out at the five AIRUSE cities in action B2 and the industrial emission data from action B5. 

As previously stated, it is important to highlight that in order to contrast the inventories of industrial 

PM emissions with source contribution data obtained by receptor modelling, it is important to bear 

in mind that the inventories of PM industrial emissions are only considering primary emissions of 

PM, while the ambient air source apportionment results include both primary and secondary PM 

contributions.  For this reason, a rough estimation of the emissions of main gaseous precursors of 

secondary PM (specifically, SOx, NOX, NH3 and NMVOCs), as well as of specific source-tracers heavy 

metals were also obtained (Sections 4.2 and 4.3). 

The results of the ambient air source apportionment study, carried out in action B2, are showed in 
different tables for each study area. The selected sources are those that directly/indirectly and 
totally/partially are foreseeable related with industrial sources.  

5.1 POR-MA 

Table 27 shows the primary industrial emissions estimated in action B5 classified per industrial 

activity (PRT code).  

Table 27. Results from primary industrial emissions. 

Study area 

Total emissions (tonnes/year) 

PM emissions Gaseous emissions PM + Gaseous emissions 

PM10 PM2.5 NOx SO2 NH3 NMCOVs As Cd Zn Cu 

POR-MA 596.5 459.0 6068 399 355 1207 0.11 0.45 1.34 0.18 

Moreover, in order to improve the assessment of PM industrial emissions contribution to ambient 

air PM10 and PM2.5 levels in POR-MA, all industrial facilities considered within the action B5 and the 

air quality monitoring stations for this area have been located on a map (Figures 1 and 2). Besides all 

this information, it has been included a rose wind, identifying the prevailing winds directions, at the 

site were sampling of PM was carried out.  
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Table 28 shows the results from the ambient air source apportionment study carried out in POR-MA 
for ambient air PM10 and PM2.5.  

Table 28. Results from receptor modelling for 2013 ambient air PM10 and PM2.5 in POR-TR station. 

Study area 

Results from the receptor modelling source apportionment studies (%) 

INDUSTRIAL REG (OC+SO4
2-

)
*
 nTR-NO3

- ** SHIPPING 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

POR-TR 4 5 10 13 4 2 <1 <1 

* REG (OC+SO4
2-): Regional secondary sulphate and organic carbon  

** nTR-NO3
-: Non traffic related nitrate sources 

Data from receptor modelling AIRUSE on ambient air PM10 and PM2.5 source apportionment Action 
B2 revealed that if we group the direct industrial contributions from specific sources, the shipping 
and industrial contributions from heavy oil burning, a relevant fraction of the non-traffic and non-
biomass related nitrate and also another relevant fraction from the secondary sulphate and OC 
source contributions, the total industrial contribution to ambient PM10 and PM2.5 exceed 10% of 
the annual ambient air concentrations in most cases (Table 28). 

Furthermore, according to these results, the major primary PM-emitting sectors were as follows: 
energy (accounting for 28.4% and 31.6% in PM10 and PM2.5, respectively), metals production and 
processing (28.0% and 25.8% in PM10 and PM2.5), paper and wood production and processing 
(18.8% and 22.8% in PM10 and PM2.5), and animal and vegetable products (16.8% and 15.7% in 
PM10 and PM2.5). 

Finally, according to the E-PRTR data, sulphate, nitrate and organics formed in the atmosphere from 
non-traffic gaseous precursors come mainly from: i) NOx: energy sector, mineral industry, waste 
management and paper and wood activities; ii) SO2: energy sector (Porto refinery), mineral and 
intensive livestock production, emissions from shipping in the harbour may also represent another 
possible source although they are not considered in the E-PRTR; iii) NH3: mineral and intensive 
livestock production; iv) NMVOCs:  energy, paper and other activities (textile and plastics).  

Figure 1 shows that some air quality monitoring stations in the POR-MA, located in Matosinhos and 

Maia, not fully accomplished the PM10 air quality limit values in 2012, specifically the daily limit 

value. It is worth noting that, taking into account the information collected on the map, these 

stations may be affected, among other sources, by the presence of a high industrial activity located 

in the NW of the study area, being the most emitting plants in this area the nation's largest 

petroleum refinery, a steel manufacturing plant and some facilities of wood and food production. 

Regarding to PM2.5, the two air quality monitoring stations that measure this pollutant, fully 

accomplished the PM2.5 air quality limit values in 2012. 
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 Figure 1. Relevant information from primary PM10 industrial emissions and air quality in POR-MA. 
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 Figure 2. Relevant information from primary PM2.5 industrial emissions and air quality in POR-MA. 
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5.2 BCN-SEPA 

Table 29 shows the primary industrial emissions estimated in Action B5 classified per industrial 

activity (PRT code).  

Table 29. Results from primary industrial emissions. 

Study area 

Total emissions (tonnes/year) 

PM emissions Gaseous emissions Total emissions (PM+Gaseous) 

PM10 PM2.5 NOx SO2 NH3 NMCOVs As Cd Zn Cu Cr Pb 

BCN-SEPA 175.4 104.7 5733 221 10.7 4070 0.08 0.09 0.03 1.50 0.25 2.07 

Moreover, in order to improve the assessment of PM industrial emissions contribution over air 

quality level in BCN-SEPA, all industrial facilities considered within the action B5 and the air quality 

stations for the mentioned area have been located on a map (Figures 3 and 4). Besides all this 

information it has been included a rose wind, identifying the prevailing winds directions determined 

from AIRUSE cabins.  

Table 30 shows the results from the receptor modelling source apportionment study carried out in 
BCN-UB for PM10 and PM2.5.  

Table 30. Results from receptor modelling for 2013 in BCN-UB station. 

Study area 

Results from the receptor modelling source apportionment studies (%) 

INDUSTRIAL REG (OC+SO4
2-

)
*
 nTR-NO3

- ** SHIPPING 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

BCN-UB 11 12 26 37 9 5 4 5 

* REG (OC+SO4
2-): Regional secondary sulphate and organic carbon  

** nTR-NO3
-: Non traffic related nitrate sources 

Data from receptor modelling AIRUSE on ambient air PM10 and PM2.5 source apportionment Action 
B2 revealed that if we group the direct industrial contributions from specific sources, the shipping 
and industrial contributions from heavy oil burning, a relevant fraction of the non-traffic and non-
biomass related nitrate and also another relevant fraction from the secondary sulphate and OC 
source contributions, the total industrial contribution to ambient PM10 and PM2.5 exceed 30% of 
the annual ambient air concentrations (Table 30). Moreover, it is evidenced that around 12% of the 
annual PM2.5 may be attributed to metallurgy, 5 % to shipping, but also an important proportion of 
the regional non-traffic related nitrate and the regional OC and sulphate sources (accounting for 40% 
of the PM2.5) may be contributed by industrial emissions of the region. 

Furthermore, according to these results from the primary PM emissions the major PM emitting 
sectors are: mineral industry, mainly ceramic industries (accounting for 31.8% and 34.0% in PM10 
and PM2.5, respectively), metals production and processing (30.8% and 34.8% in PM10 and PM2.5), 
energy sector (11.9% and 20.0% in PM10 and PM2.5) and the harbour of BCN (10.0% and 1.7% in 
PM10 and PM2.5).  

Finally, according to the E-PRTR data, sulphate, nitrate and organics formed in the atmosphere from 

non-traffic gaseous precursors come mainly from: i) NOx, mineral, waste management, energy, metal 

processing industry; ii) SO2, mineral industry; iii) NH3, chemical industry; iv) NMVOCs  metals, 

chemical and automotive industry. Regarding heavy metals, just three companies exceed the E-PRTR 
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threshold values (see Table 3), being one metal processing company responsible for the vast 

majority of the emission of these pollutants. 

Figures 3 and 4 show that only one air quality monitoring station (El Prat de Llobregat) in the BCN-

SEPA not fully accomplished the PM10 and PM2.5 air quality limit values in 2013. It is worth noting 

that, taking into account the prevailing wind directions, the most contributing industrial facilities to 

increase PM levels at the AIRUSE site, where source apportionment studies were carried out, are 

expected to be the industries located in the NW and SW of the study area.  
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Figure 3. Relevant information from primary PM10 industrial emissions and air quality in BCN-SEPA. 
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Figure 4. Relevant information from primary PM2.5 industrial emissions and air quality in BCN-SEPA. 
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5.3 FI-AGG 

Table 31 shows the primary industrial emissions estimated in Action B5 classified per industrial 

activity (PRTR code).  

Table 31. Results from primary industrial emissions. 

Study area 

Total emissions (tonnes/year) 

PM emissions Gaseous emissions Total emissions (PM+Gaseous) 

PM10 PM2.5 NOx SO2 NH3 NMCOVs As Cd Zn Cu Cr Pb 

FI-AGG 31.9 17.0 n.a n.a 

n.a.: Information not available 

Moreover, in order to improve the assessment of PM industrial emissions contribution to ambient 

air PM10 and PM2.5 levels in FI-AGG, all industrial facilities considered within the action B5 and the 

air quality monitoring stations for this study area have been located on a map (Figures 7 and 8). 

Besides all this information, it has been included a rose wind, identifying the prevailing winds 

directions determined from a location close to the AIRUSE site, where the source apportionment 

study was carried out.  

Table 32 shows the results from the PM10 and PM2.5 source apportionment study carried out at FI-
AGG.  

Table 32. Results from receptor modelling for 2013 in FI-UB station. 

Study area 

Results from the receptor modelling source apportionment studies (%) 

INDUSTRIAL REG (OC+SO4
2-

)
*
 nTR-NO3

- ** SHIPPING 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

FI-UB 5 6 21 29 8 6 <1 <1 

* REG (OC+SO4
2-): Regional secondary sulphate and organic carbon  

** nTR-NO3
-: Non traffic related nitrate sources 

Data from receptor modelling AIRUSE, on ambient air PM10 and PM2.5 source apportionment 

Action B2, revealed that if we group the direct industrial contributions from specific sources, 

industrial contributions from heavy oil burning, a relevant fraction of the non-traffic and non-

biomass related nitrate and also another relevant fraction from the secondary sulphate and OC 

source contributions, the total industrial contribution to ambient PM10 and PM2.5 exceed 20% of 

the annual ambient air concentrations. 

On the other hand, according to the results from the primary PM emission inventory, the major PM 
emitting sectors are located near Calenzano and are associated to chemical and metallurgical 
industry (82% and 98% in PM10 and PM2.5).  

Figures 6 and 7 show that all the air quality monitoring station in the FI-AGG fully met the PM2.5 

ambient air limit value, but two stations exceeded the daily limit value for PM10.  

In the case of FI-AGG, the source apportionment study using the receptor modelling in AIRUSE 

Action B2 evidenced an appreciable industrial contribution, 5 to 6%, to the levels of PM10 and 

PM2.5 measured during 2013. In FI-UB, the contribution from heavy oil combustion is probably 
originated from industrial plants and/or shipping emissions located in a western direction, but 

outside the metropolitan area.  
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A major petrochemical origin of this contribution is also derived from the analysis of the La/Ce ratios 

in PM10 and PM2.5. The ratio La/Ce in the Earth’s Crust is close to 0.5, when these rations in PM 

exceed 1, an origin related with a La-based oil cracking in petrochemical plant may be deduced. In FI-

UB, the average value of 1.0, indicates the possible influence of this type of emissions; this is 

supported by the polar plot showing high La/Ce values for eastern winds, where a petrochemical 

plant is located in the province of Livorno (see Figure 5). Thus an external industrial source is clearly 

impacting on the PM levels of FI-UB. 

  

Figure 5. Polar plots of La/Ce (left) and source contributions from heavy oil combustion sources to PM10 in 

Florence (FI-UB) (right). 

In this sense, it has been considered of great interest to identify NOx, SO2, NH3 and NMVOCs 

emissions reported in E-PRTR 2012 from the refinery of Livorno (91km from Firenze), see Table 33.  

Tabla 33. Target pollutants emissions (tonnes/year) for Livorno refinery from E-PRTR 2012. 

Company name 

Channelled emissions (tonnes/year) 

NOx SO2 NMCOVs 

Eni S.p.A, Divisione Refining & Marketing - Raffineria di Livorno 761 1470 813 

According to E-PRTR 2012 data, the most emitting company in Tuscany Region for SO2 and NMVOCs 

emissions is the refinery of Livorno but this is not the case for NOx, where the most emitting 

company (1010 tonnes/year) is a cement plant located in the SE of Firenze city, concretely in the city 

of Castel Focognano.  

Other industrial sources that can affect air quality in FI-AGG, but located outside AIRUSE target area, 

are mineral industry (glass and cement), energy sector (refinery, thermal plants), plastics and waste 

management activities. Figure 6 shows the geographical distribution of industrial activities in 

Tuscany Region according to E-PRTR 2012. 
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 Figure 6. Geographical distribution of industrial facilities identified in E-PRTR for Tuscany Region (2012). 
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Figure 7. Relevant information from primary PM10 industrial emissions and air quality in FI-AGG. 
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Figure 8. Relevant information from primary PM2.5 industrial emissions and air quality in FI-AGG. 
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5.4 GAA 

As stated in prior sections, the assessment of GAA industrial contribution has not been 

possible due to the lack of information regarding industrial emissions as it has been described 

in section 3.1.3. 

5.5 MLN-AGG 

Table 34 shows the primary industrial emissions estimated in Action B5 classified per industrial 

activity (PRT code).  

Table 34. Results from primary industrial emissions. 

Study area 

Total emissions (tonnes/year) 

PM emissions Gaseous emissions PM+Gaseous emissions 

PM10 PM2.5 NOx SO2 Zn Pb 

MLN-AGG 16.3 14.3 993 410 0.7 0.3 

Moreover, in order to improve the assessment of PM industrial emissions contribution to 

ambient air PM10 and PM2.5 level in MLN-AGG, all industrial facilities considered within the 

action B5 and the air quality monitoring stations for this study area have been located on a 

map (Figures 10 and 11). Besides all this information, it has been included a rose wind, 

identifying the prevailing wind directions at the AIRUSE site where the PM source 

apportionment was carried out.  

Table 35 shows the results from the ambient air PM10 and PM2.5 source apportionment 
study carried out at MLN-UB.  

Table 35. Results from receptor modelling for 2013 in MLN-UB station. 

Study 

area 

Results from the receptor modelling source apportionment studies (%) 

INDUSTRIAL REG (OC+SO4
2-

)
*
 nTR-NO3

- ** SHIPPING 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

MLN-UB 9 5 19 19 9 10 <1 <1 

* REG (OC+SO4
2-): Regional secondary sulphate and organic carbon  

** nTR-NO3
-: Non traffic related nitrate sources 

 
Data from receptor modelling AIRUSE on PM source apportionment Action B2 revealed that if 
we group the direct industrial contributions from specific sources, a relevant fraction of the 
non-traffic and non-biomass related nitrate and also another relevant fraction from the 
secondary sulphate and OC source contributions, the total industrial contribution to ambient 
PM2.5 exceed 20% of the annual ambient air concentrations (Table 35). 
 
On the other hand, according to these results from the primary PM emission inventory the 
major PM emitting sectors are: mineral industry (41.0% and 39.6% in PM10 and PM2.5), 
metals production and processing (28.8% and 26.0% in PM10 and PM2.5) and waste (28.8% 
and 32.8% in PM10 and PM2.5). 
 

Figure 9 shows that none of the air quality stations in the MLN-AGG fully accomplished the 

PM10 air quality limit values, and Figure 10 shows, that only two air quality stations 

accomplished the PM2.5 limit value in 2013.  
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It is worth noting that, taking into account the prevailing wind directions, the industrial 

activities identified in the MLN-AGG are not expected to be an important source for the PM10 

and PM2.5 levels registered in the AIRUSE monitoring station. However, air quality in MLN-

AGG area can be affected by the emissions from industrial activities located outside the MLN-

AGG, mainly from those located in the S, SW, NE and E of the AIRUSE monitoring site. Figure 9 

shows the geographical distribution of industrial activities in Lombardy Region according to E-

PRTR 2012, in a red circle is approximately delimitated the AIRUSE target area (MLN-AGG). 

 

 

Figure 9. Geographical distribution of industrial facilities identified in E-PRTR (2012) for Lombardy 

Region. 
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Figure 10. Relevant information from primary PM10 industrial emissions and air quality in MLN-AGG 
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Figure 11. Relevant information from primary PM2.5 industrial emissions and air quality in MLN-AGG 
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6 CONCLUSIONS AND RECOMMENDATIONS FROM B.5 ACTION RESULTS 

AIRUSE B.5 Action studied the primary PM industrial emissions contribution in five target cities (PO, 

BCN, FI, ATH, and MLN) through the identification of industrial activities located in the study areas 

and quantification of primary PM emissions (both channelled and diffuse sources). 

The information obtained, together with the main results from the ambient PM10 and PM2.5 source 

apportionment of Action B2 of the same project, helped to identify the industrial profile for each city 

and current technological scenario in terms of mitigation measures (BAT). The end objective is to 

propose new measures for reducing the impact of primary industrial PM emissions on air quality of 

large cities in Southern Europe. 

6.1 Study areas: POR-MA, BCN-SEPA, FI-AGG, GAA, and MLN-AGG 

The industrial study area for each AIRUSE city was defined based on the consideration that the 

industrial facilities were mainly located in the surroundings areas of the AIRUSE cities. The most 

relevant characteristics of these areas were as follows: 

- Porto Metropolitan Area (POR-MA). Located in coastal Northern Portugal, this area covers over 

2040 km² and has about 1.8 million inhabitants. The area is a union of metropolitan municipalities 

(17), including the City of Porto. The municipalities included in the Metropolitan Area of Porto 

comprise both the Grande Porto sub-region and the Entre Douro e Vouga sub-region. 

- Special Environmental Protection Area (BCN-SEPA). This area is formed by 40 municipalities from 

Air Quality Zones 1 and 2. The estimated population for the area is about 4.6 million inhabitants 

(60% of Catalonia). The area covers 725 km
2
. 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 about 452 km
2 

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 

(about 40% of the Greek population) and covers 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 Agglomerato of Milan (MLN-AGG), formed by 107 

municipalities. It covers over 1100 km2 (4.8% of Lombardy) and has about 3.6 million inhabitants in 

2011 (37% of Lombardy). 

The most relevant characteristics of these areas are summarised in Table 36. 

http://en.wikipedia.org/wiki/Portugal
http://en.wikipedia.org/wiki/Porto
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Table 36. Areas included in the AIRUSE study on industrial emissions contribution (B5). 

Areas Municipalities 
Population 

(Millions inhab.) 
Area 
(km2) 

Density (inhab./km2) 

Porto, POR-MA 17 1.8 2040 882 

Barcelona, BCN-SEPA 40 4.6 725 6345 

Florence, FI-AGG 8 0.6 452 1327 

Athens, GAA 61 4.0 2928 1366 

Milan, MLN-AGG 107 3.6 1100 3273 

6.2 Inventory of industrial activities 

Even though the existing activity and public emission data could be reliable enough to build up 

National and European Inventories, the emission information required to develop realistic air quality 

plans in relatively small areas, such as the metropolitan areas studied in AIRUSE, need to be more 

exhaustive.  

In the AIRUSE project, in view of the previous information obtained for the selected study areas, 

such as the emissions inventory, air quality plans and monitoring reports, any others, it was decided 

to use all this available information as a baseline.  During the consultation process and after 

compiling all the information, certain limitations were identified. The main difficulties detected are 

described below. 

 Representativeness of the existing industrial activity inventories: In certain cases, the last 
public inventory was based on data from periods before the economic crisis (2007), as was the 
case of Athens (published in 2001). In other cases, the list of industrial activities was limited to 
IED activities, so that it was not exhaustive. For instance, this limitation has been specifically 
identified by the entity in charge of the studied POR-MA area. Both limitations could significantly 
affect the quantification of industrial PM emissions. 

 Lack of detailed information on single industrial emission sources. To identify mitigation 
needs for industrial sources, it was necessary to have enough detailed information from each 
industrial plant identified in the inventory (bottom-up approach). In general, it was observed that 
public information was not fully available for all the parameters of interest, such as the PM2.5 
and PM diffuse emissions. Moreover, in certain cases, such as GAA, the currently available 
information regarding emissions was given in a bundled form as area sources, and it was not 
possible to identify the activities considered in each source domain or the technological 
scenarios.  

In spite of these limitations, all the information gathered and consulted may be deemed to have 
yielded a representative AIRUSE emission inventory in all the AIRUSE cities except in the Athens 
area. In this last case, the available data were very limited and did not reflect the current situation, 
at least for the industrial activities. Therefore, only the information available in E-PRTR for Athens 
was considered for the AIRUSE inventory, although at this stage it cannot be considered sufficiently 
representative to carry out its quantification. 
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6.3 Quantification of primary PM10 and PM2.5 

The first step was to compile all the technical information for each facility identified from the first 

B.5 report “Industrial activities inventory in AIRUSE cities”, in order to quantify the primary PM 

emissions. Since it was not possible in all cases to access this information for several reasons, such as 

confidentiality or unavailability of the data from public authorities, it was necessary to define other 

calculation procedures. These are briefly described below and they were prioritised as follows: 

 Methodology 1: Direct emission data for TSP and/or PM10 available from the industrial 
emissions inventory. These data were provided by the relevant public authorities or through E-
PRTR. To obtain PM10 and PM2.5 annual emissions, PM10/TSP and PM2.5/PM10 ratios from 
standard databases (EMEP/EEA, AP-42, etc.) were applied. This methodology was only applied 
in BCN- SEPA and FI- AGG. 

 Methodology 2: Calculation of annual TSP emissions from TSP concentration data, flow rate 
(identified per source), and total hours of annual emission. To obtain PM10 and PM2.5 annual 
emissions, PM10/TSP and PM2.5/PM10 ratios from standard databases (EMEP/EEA, AP-42, etc.) 
were applied. This methodology was only applied in MLN- AGG. 

 Methodology 3: When no detailed information on industrial emissions was available, total 
emissions were calculated from production data, applying generic and/or specific emission 
factors. This methodology was applied in POR-MA and for estimating diffuse PM emissions in all 
AIRUSE cities. 

The most relevant information from the industrial PM quantification consisted in the industrial 

profile, the municipalities with higher primary PM emission (depending on the reliability of the 

information available), the current technological scenarios in terms of emission mitigation 

techniques, the potential improvement regarding primary PM emissions and the analysis of data 

quality and representativeness.  

 Porto Metropolitan Area (POR-MA) 

More than 60 facilities were identified in the POR-MA area, apart from Leixoes harbour, which has a 

significant activity in bulk solids handling. 

The analysis and treatment of pollutant emissions data, applying methodology 3 described 

previously, allowed an emission inventory of the industrial sectors to be obtained. According to 

these results, the major primary PM-emitting sectors were as follows: energy (accounting for 28.4% 

and 31.6% in PM10 and PM2.5, respectively), metals production and processing (28.0% and 25.8% in 

PM10 and PM2.5), paper and wood production and processing (18.8% and 22.8% in PM10 and 

PM2.5), and animal and vegetable products (16.8% and 15.7% in PM10 and PM2.5). The most 

important stationary sources of atmospheric pollutants were as follows: the nation's largest 

petroleum refinery, a thermoelectric plant working with natural gas, some metal, wood and food 

production processes and the international shipping port (Leixoes) by the diffuse emissions. 

Concerning to geographic distribution, the municipalities with high industrial PM emissions were 

Matosinhos (41.8% and 46.1% in PM10 and PM2.5), Maia (14.1% and 9.7% in PM10 and PM2.5), and 

Oliveira da Azeméis (12.0% and 14.0% in PM10 and PM2.5). 
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Even though many companies were using BATs, in the reported information it was also observed 

that ELVs of 150 and 300 mg TSP/Nm
3
 were still in force. Taking into account that current BAT-

related ELVs are typically below 30–50 mg TSP/Nm3 depending on the activity, a significant potential 

reduction in industrial PM emissions should be achievable. Concerning to fuel consumption, the vast 

majority of companies were fuelled by natural gas, but the reported use of 838 TJ of heavy oil 

suggests that some improvement may be also made in this regard. 

 Barcelona’s Special Environmental Protection Area (BCN-SEPA) 

In the BCN-SEPA study area, the industrial sector encompasses numerous and widely varying in 

production plants relating to energy production, mineral, metallurgical, waste management, among 

others.  

In terms of PM emissions, the most relevant industrial activities were ceramics, metallurgical and 

energy production. The municipalities with the greatest industrial activity were Barcelona, 

Castellbisbal, and Cerdanyola del Vallés. However, these data did not correlate with the industrial 

geographic distribution as it was observed that the contribution to total PM emission was correlated 

with the number and type of industry (such as the Papiol municipality where, although the number 

of industrial facilities was not very high, it was the second most PM-emitting municipality due to the 

contribution from ceramic industries). 

The municipalities with high industrial primary PM emissions (>10%) were Castellbisbal (33.4% and 

38.6% in PM10 and PM2.5, respectively), Barcelona (29.1% and 26.7% in PM10 and PM2.5), and 

Papiol (12.0% and 18.1% in PM10 and PM2.5).  

According to these results from the primary PM emissions the major PM emitting sectors are: 
mineral industry, mainly ceramic industries (accounting for 31.8% and 34.0% in PM10 and PM2.5, 
respectively), metals production and processing (30.8% and 34.8% in PM10 and PM2.5), energy 
sector (11.9% and 20.0% in PM10 and PM2.5) and the harbour of BCN (10.0% and 1.7% in PM10 and 
PM2.5).  

The BCN-SEPA technological scenario regarding the degree of BAT implementation may be 

considered high, in view of the information contained in the environmental permits, where it is 

indicated whether the facility meets BAT requirements. However, there were certain emission 

sources where no abatement system was implemented, such as some ceramic facilities. In this 

sense, a potential improvement was detected in these cases, where BATs need to be implemented 

to reduce the environmental impact. Moreover, for these specific facilities with regard to primary 

PM emissions, the technology is well known: no innovations are necessary and the available BAT 

efficiencies are high enough in almost all cases.  

 Agglomerato of Florence (FI-AGG) 

Some industries formerly present in the FI-AGG area moved far from the centre during the last 

decade. 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. More than 10 

facilities were identified. The municipalities with the greatest industrial activity were Calenzano 

(including Settimello), Florence, and Sesto Fiorentino. 
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With regard to geographic distribution, the municipalities with high industrial PM emissions (>10%) 

were Calenzano (82% and 98% in PM10 and PM2.5) and Sesto Fiorentino (17% and 2% in PM10 and 

PM2.5). The type of industry associated with Calenzano was chemical and metallurgical.  

The FI-AGG technological scenario might be considered high in terms of the degree of 

implementation of BATs, since most PM-emitting industries declared that they had applied the 

corresponding BATs. In this sense, the opportunity to reduce primary PM industrial emissions in this 

area appears to be limited.  

 Greater Athens Area (GAA) 

In the case of GAA, it was decided not to carry out an estimation of emitted primary PM since it was 

impossible to obtain an updated list of industrial activities located in the study area. The last 

inventory made in Greece for the industrial sector was carried out by the National Industrial Registry 

(HMEPPPW) and published in 2001. 

To overcome this situation, a formal letter was written requesting the technical information on 

industrial emissions needed to carry out the industrial inventory and PM quantification. The public 

authorities have not replied to this request, the only information provided being a list of 476 

economic activities (available in the Greek language), which was, however, not updated and without 

any environmental information.  

A further action involved asking for the environmental permits of at least for the 28 facilities 

identified in the PRTR, in Greece these permits are not publicly available. This information was 

requested directly to the industrial facilities as well. In both cases, no reply has been received. 

Consequently, the only other alternative was to include, from the E-PRTR, those emissions that had 

been declared and were publicly accessible for two facilities within GAA. This information was not 

considered at all representative for the industrial emissions scenario of GAA. 

The lack of information from Greece in terms of reported industrial PM emissions is evident when 

considering other reports that have detected the same gaps, such as the "European Union emission 

inventory report 1990–2012 under the UNECE Convention on Long-range Transboundary Air 

Pollution (LRTAP)", where it was concluded that Greece did not report PM10 and PM2.5 for any 

year, thus making it impossible to complete the required information.  

 Agglomerato of Milan (MLN-AGG) 

In the MLN-AGG study area, the industrial sector encompassed numerous (262) and widely varying 

in production plants relating to power stations, urban incinerators, pharmaceutical, chemical, 

mineral, metallurgical, textile producers, located in more than one hundred municipalities. From 

these industrial activities only 28 were selected as the most relevant with regard to PM emissions, 

according to the criteria applied by public authorities. These industrial facilities were located in 22 

municipalities.  

As regards industrial activity, about 15 facilities (55%) were related to metals production and 

processing, 5 (18%) to minerals including glassworks, 2 facilities (6%) were pharmaceutical, and 6 

(21%) were urban incinerators. However, the most PM-emitting sectors were the mineral industry 

(41.0% and 39.6% in PM10 and PM2.5), metals production and processing (28.8% and 26.0% in 

PM10 and PM2.5), and waste (28.8% and 32.8% in PM10 and PM2.5). 
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Concerning to the geographic distribution, the municipalities with high industrial PM emissions 

(>10%) were Corsico (25.9% and 25.2% in PM10 and PM2.5), Desio (16.7% and 19.1% in PM10 and 

PM2.5), and Origgio (10.4% and 10.3% in PM10 and PM2.5). 

The MLN-AGG technological scenario regarding BATs may be considered high. Only one metal 

industry had no available information in this regard. In the case of MLN-AGG, industrial facilities 

report emission data annually for all sources, and emission controls are carried out periodically (at 

least once a year). In activities such as urban incinerators, and in some metal facilities, atmospheric 

emissions are continuously controlled. 

Regular emission control is of great importance, as it provides much information on emission impact 

and facilitates the detection of possible emission exceedances for different technical reasons. It is 

vital to ensuring proper operation of the abatement system.  

The information provided by MLN-AGG for channelled TSP emissions was very good in terms of 

quantity and quality, although some information was found to be missing for certain industrial 

facilities. The information from diffuse PM emissions was not treated in this study area. Although 

nearly all industrial facilities reported TSP, none reported PM10 and PM2.5, so that it was necessary 

to apply emission factors, which probably affected the resulting quantification. 

6.4 Relationship between ambient air PM source apportionment and industrial 
emission data in AIRUSE cities 

An attempt to correlate receptor modelling results from the industrial emission inventory data 

(Table 37) from action B5 and from ambient air PM10 and PM2.5 source apportionment from action 

B2 (Table 38) has been made. It should be taken into account that the inventories of PM industrial 

emissions are only considering primary emissions of PM, while the ambient air source 

apportionment results include both primary and secondary PM contributions. Also the receptor 

modelling gives results on the contributions to urban ambient air whereas the inventories only 

compile the emissions. The proximity of specific emissions, such as road traffic, to urban receptors 

may result in a higher contribution to exposure of population compared with the contribution to 

emission inventories. 

With the aim of evaluating the potential secondary PM formation from industrial sources, a rough 

estimation of the emissions of the main gaseous precursors of secondary PM (specifically, SOx, NOX, 

NH3 and NMVOCs) has been performed based on E-PRTR 2012 data. The obtained results are given 

for each city, where an additional estimation of heavy metals emission has been also included in 

order to identify the main industrial tracers.  

It should be noted that in the E-PRTR, the publicly available emissions information is limited to those 

companies that exceed a certain threshold value (see Table 3).  
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Table 37. Results from primary industrial emissions. 

Study area 

Total emissions(tonnes/year) 

PM emissions Gaseous emissions Total emissions (PM+gaseous) 

PM10 PM2.5 NOx SO2 NH3 NMCOVs As Cd Zn Cu Cr Pb 

POR-MA 596.5 459.5 6068 399 355 1207 0.11 0.45 1.34 0.18 N/C N/C 

BCN-SEPA 175.4 104.7 5733 221 10.7 4070 0.08 0.09 0.03 1.50 0.25 2.07 

FI-AGG 31.9 17.0 N/C N/C N/C N/C N/C N/C N/C N/C N/C N/C 

MLN-AGG 16.3 14.3 993 410 N/C N/C N/C N/C N/C N/C N/C N/C 

N/C: Unquantified 

All key aspects related to primary PM emissions have been summarized in section 5 for each AIRUSE 

city. With regard E-PRTR data, sulphate, nitrate and organics formed in the atmosphere from non-

traffic gaseous precursors come mainly from: i)NOx: energy, mineral, waste management and metal 

processing industry; ii) SO2: energy, mineral and metal industry; iii)NH3: chemical industry; 

iv)NMVOCs: energy, metals, chemical, plastic, textile and automotive industry.  

In the case of heavy metals emissions they are mainly associated to specific industrial facilities 

located in the studied areas, for example in the case of POR-MA they are mainly associated to the 

POR refinery and a glass industry, and in the case of BCN-SEPA they are associated to a metallurgical 

facility. 

Table 38. Results from the receptor modelling source apportionment showing the contributions for sources 

directly/indirectly and totally/partially related with industrial sources. Values in % contributions to 2013 annual 

mean ambient air PM10 and PM2.5. 

STUDY 

AREA 

INDUSTRIAL REG (OC+SO4
2-

)
*
 nTR-NO3

-
 
**

 SHIPPING 

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 

POR-TR 4 5 10 13 4 2 <1 <1 

BCN-UB 11 12 26 37 9 5 4 5 

FI-UB 5 6 21 29 8 6 <1 <1 

MLN-UB 9 5 19 19 9 10 <1 <1 

* REG (OC+SO4
2-): Regional secondary sulphate and organic carbon  

** nTR-NO3
-: Non traffic related nitrate sources 

Although the current Industrial Emission Directive (IED; former IPPC Directive) and other EU and 

National actions have made a huge effect in reducing industrial emissions in the last decade, results 

from AIRUSE on source apportionment action B2 revealed that if we group the direct industrial 

contributions from specific sources, the shipping and industrial contributions from heavy oil burning, 

a relevant fraction of the non-traffic and non-biomass related nitrate and also another relevant 

fraction from the regional secondary sulphate and OC source contributions, the total industrial 

contribution to ambient PM10 and PM2.5 exceeds 20% of the annual ambient air concentrations in 

most cases (Table 39). 

In view of the results from the ambient air PM source apportionment study and the technological 

scenario regarding the degree of BATs implementation, which were identified for each AIRUSE city, 

the potential degree of improvement with regard to primary PM emissions is relatively limited. 

Nevertheless, a potential improvement has been detected, which would only be applicable in certain 

cases, through the application of the following strategies: updating the PM emission limit values 
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(ELVs) based on the current generic ELVs adopted in the BREFs, and increasing emission control 

frequency to ensure proper operation of the implemented BATs. 

In contrast, the study suggests that there is greater potential for reducing the emissions of gaseous 

pollutants considered precursors of secondary PM (NOx, SO2, NH3, and NMVOCs) and heavy metals, 

focusing in the latter case on those with higher volatility, because their emission is mainly associated 

with high-temperature industrial processes. In this sense, a relevant mitigation strategy would be to 

study in detail the possibility of regulating, as far as possible, emitted exhaust gas emission 

temperatures and/or the running temperatures of the cleaning systems. This strategy could be 

complemented by establishing the maximum filtration temperature during the PM regulatory 

control in order to ensure full condensation of the high-volatility species. From our viewpoint, this 

temperature should be established in the reference measuring conditions (as is the case of the 

oxygen content), since it could strongly influence the measured PM concentrations.   

6.5 Recommendations 

In spite of the large improvements recorded in air quality in the last decade in most of the study 

areas, in part due to the abatement of industrial emissions, still a 15-30% of PM10 and PM2.5 

measured in the AIRUSE cities may be attributed directly and indirectly to industrial emissions. Thus, 

it is necessary continuing making efforts to abate emissions of primary emissions, and, specially of 

gaseous species precursors of secondary PM from this sector. 

Apart from the specific recommendation given in each AIRUSE study area, to overcome the common 

weaknesses found in all the studied areas, some general recommendations are included in this 

section. In this regard, the main gaps and recommendations are summarised as follows:  

 Updating the list of industrial activities: In spite of the measures taken in the last years, industrial 
pollution control, reporting and monitoring of IED, and above all non-IED activities, still constitutes 
an important challenge for the study areas; hence more effort should be addressed to their 
control.  The activity and emission inventories must not be limited to IED activities, since the non-
IED activities may play an important role in urban areas from the environmental viewpoint, and the 
available information reported by the competent bodies in the AIRUSE areas is very scarce.  

 Extending the information in public inventories such as E-PRTR. The public data of specific ELV 
applied, BATs implemented, fuels used and output capacity is very poorly reported, even for IED 
activities. Therefore, the inclusion of this information in a public and harmonised system, such as 
the E-PRTR is highly recommended, in order to improve environmental transparency and facilitate 
mitigation action proposals. 

 Improving fugitive emissions data. Even though, the E-PRTR specifies that PM fugitive emission 
should be included in the reported emissions, the E-PRTR emission data are given in a global basis, 
hence it is not possible to differentiate if these emissions have been included and how they have 
been quantified. The existing methodologies to quantify fugitive PM emissions from industrial 
sources is based on the application of data from, the standard databases, such as EMEP/EEA 1 or 

                                                 

1
 EEA. European Environmental Agency. EMEP/EEA air pollutant emission inventory guidebook – 2013. 

[http://www.eea.europa.eu/publications/emep-eea-guidebook-2013]. 
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AP 42
2
, combined with other sources as the Emission estimation technique manuals from the 

Australian Government3. 

However, these methodologies compile, in most of the cases, general emission factors for handling 

bulk solids. It may be noted that improvement in the quality and representativeness of these 

databases, considering the specific cases of the European industry, would directly entail a 

substantial upgrading of the quality of the data obtained in the corresponding inventories and of all 

the consequences (decisions, strategies, or measures) adopted on the basis of these results (Air 

Quality Improvement Plans, reduction of emission limits, establishment of control requirements, 

mitigation measures, new regulations).  

The following references show the importance of having specific emission factors associated to 

detail operations and materials (Tier 3), as well as, a methodology for obtaining them: 

Monfort, E., Sanfelix, V., Celades, I., Gomar, S., Martín, F., Aceña, B., Pascual, A. 2011. Fugitive 

PM10 emission factors associated with dust abatement technologies in the ceramic industry. 

Atmospheric Environment, 45(39), 7286-7292.  

Sanfélix, V., Escrig, A., López-Lilao, A., Celades, I., Monfort, E. 2015. On the source inversion of 

fugitive surface layer releases. Part I. Model formulation and application to simple sources. 

Atmospheric Environment, 109, 171-177. 

It is worth noting that in relatively dry countries, as it is the case in the AIRUSE target areas, some 

specific activities such as the handling of bulk dusty materials in ports, quarries, ceramic or cement 

facilities, may produce PM fugitive emissions of the same order of magnitude as channelled ones. 

Moreover, the available emission factors in the standard databases, such as those used in the 

present study are not accurate enough for PM fugitive emissions; therefore, the improvement of 

these data should be strongly encouraged.  

 Improving the regional inventories of PM industrial emissions. The emission information required 
to develop realistic air quality plans at regional scale, such as the metropolitan areas studied in 
AIRUSE should be more exhaustive. This improvement could be reached estimating the emission by 
means of bottom-approach, including those industrial activities and diffuse emissions, mentioned 
before, that can be relevant in PM emissions. Nevertheless, currently 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 cannot be seen as fully reliable. 

 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.  

                                                 

2
 Emissions Factors & AP 42, Compilation of Air Pollutant Emission Factors. [http://www.epa.gov/ttnchie1/ap42/] 

 

3
 Emission estimation technique manuals. National Pollutant Inventory. Department of the Environment. Australian Government. 

[http://www.npi.gov.au/reporting/industry-reporting-materials/emission-estimation-technique-manuals] 
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 Organising awareness-raising activities especially 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. 
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