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EXECUTIVE SUMMARY

This report is the second Italian Informative Inteey Report (IIR) in the framework of the United
Nations Economic Commission for Europe (UNECE) Gariion on Long Range Transboundary
Air Pollution (CLRTAP). It contains information othe Italian inventory up to the year 2007,
including an explanation of methodologies, datarses; QA/QC activities and verification
processes carried out during the inventory conipitatwith an analysis of emission trends and a
description of key categories.

The aim of the document is to facilitate undersiagaf the calculation of the Italian air pollutant
emission data, hence providing a common means donparing the relative contribution of
different emission sources and helping in the ifieation of reduction policies.

The Institute for Environmental Protection and Reske (ISPRA) has the overall responsibility for
the emission inventory submission to CLRTAP, aslwsl to the United Nations Framework
Convention on Climate Change (UNFCCC), and is iargld of all work related to inventory
compilation.

In particular, in compliance with the LRTAP Convient Italy has to submit annually data on
national emissions of SONOx, NMVOC, CO and NH, and various heavy metals and POPs. The
submission consists of the national emission imugntcommunicated through compilation of the
Nomenclature Reporting Format (NRF), and the infative inventory report (IIR) to ensure the
properties of transparency, consistency, compaglibmpleteness and accuracy.

In the period 1990-2007, emissions from most paiitg described in this report show a downward
trend. Reductions are especially relevant for tlanrpollutants (S€-81%; NG -43%; CO -52%;
NMVOC -38%) and lead (-94%) whereas a significanse is observed for polycyclic aromatic
hydrocarbons (+51%).

The major drivers for the trend are reductionshim industrial and road transport sectors, duedo th
implementation of various European Directives whitinoduced new technologies, plant emission
limits, the limitation of sulphur content in liquidels and the shift to cleaner fuels. Emissiongeha
also decreased for the improvement of energy efiy as well as the promotion of renewable
energy.

The energy sector is the main source of emissiorgly with a share of more than 80% in many
pollutants (SQ 80%; NQ; 98%; CO 88%; PM2.5 81%). The industrial processagor is an
important source of emissions specifically relatedthe iron and steel production, at least for
particulate matter, heavy metals and POPs, wheigagicant emissions of SQand particulate
matter derive from cement production; on the otteerd, the solvent and other product use sector is
characterized by NMVOC emissions. The agricult@ea is the main source of Nigmissions in
Italy with a share of 95% in national total. Fiyallhe waste sector, specifically waste incinergtio
is a relevant source for HCB, PAH and dioxin enaissi(50%, 20% and 12%, respectively).

Emission figures of the Italian emission inventagd other related documents are publicly
available ahttp://www.sinanet.apat.it/it/sinanet/serie_stoeicemissioni




1INTRODUCTION

1.1 Background information on the Convention on Long-range Transboundary Air
Pollution

The 1979 Geneva Convention on Long-range Transkasyndir Pollution, contributing to the
development of international environmental lawpme of the fundamental international means for
the protection of the human health and the enviemtrthrough the intergovernmental cooperation.
The fact that air pollutants could travel sevetausands of kilometres before deposition and
damage occurred outlined the need for internatiooaperation.

In November 1979, in Geneva, 34 Governments andetirepean Community (EC) signed the
Convention. The Convention on Long-range Transbaondir Pollution was ratified by Italy in
the year 1982 and entered into force in 1983. ét been extended by the following eight specific
protocols:

* The 1984 Protocol on Long-term Financing of the @ative Programme for Monitoring
and Evaluation of the Long-range Transmission af Pollutants in Europe (EMEP); 42
Parties. Entered into force on"28anuary 1988.

* The 1985 Protocol on the Reduction of Sulphur Eimmssor their Transboundary Fluxes by
at least 30 per cent; 23 Parties. Entered inteeforc2? September 1987.

 The 1988 Protocol concerning the Control of Nitrog@xides or their Transboundary
Fluxes; 31 Parties. Entered into force offf E&bruary 1991.

* The 1991 Protocol concerning the Control of Emissiof Volatile Organic Compounds or
their Transboundary Fluxes; 22 Parties. Enteremifince on 28 September 1997.

e The 1994 Protocol on Further Reduction of Sulphoridsions; 27 Parties. Entered into
force on §' August 1998.

* The 1998 Protocol on Heavy Metals; 28 Parties. fedtento force on 29 December 2003.

* The 1998 Protocol on Persistent Organic Polluté@Ps); 28 Parties. Entered into force on
23% October 2003.

 The 1999 Protocol to Abate Acidification, Eutropdtion and Ground-level Ozone; 23
Parties. Entered into force on™¥ay 2005. (Guidance documents to Protocol adopyed
decision 1999/1).

As regards lItaly, the following table shows the edatof signature and ratification of both
Convention and Protocols.

SIGNATURE RATIFICATION
1979 Convention 14/11/1979 15/07/1982
1984 EMEP Protocol 28/09/1984 12/01/1989
1985 Sulphur Protocol 09/07/1985 05/02/1990
1988 NG Protocol 01/11/1988 19/05/1992
1991 VOC Protocol 19/11/1991 30/06/1995
1994 Sulphur Protocol 14/06/1994 14/09/1998
1998 Heavy Metals Protocol 24/06/1998
1998 POPs Protocol 24/06/1998 20/06/2006
1999 Multi-effect Protocol 01/12/1999

Table 1.1 Dates of signature and ratification of the UNECE Convention and Protocols
The following classes of pollutants should be ideld in the emission inventory:

Main Pollutants



e Sulphur oxides (S9Q, in mass of S@

* Nitrous oxides (NQ), in mass of NQ

e Carbon monoxide (CO);

* Non-methane volatile organic compounds (NMVOC);
«  Ammonia (NH).

Particulate matter
* PM10, particulate matter less than 10 microns amwditer;
*  PM2.5, particulate matter less than 2.5 micrordiameter.

Heavy Metals
* Priority Metals: Lead (Pb), Cadmium (Cd) and Meyc{kQ);
* Other metals: Arsenic (As), Chrome (Cr), Copper)(Glckel (Ni), Selenium (Se) and Zinc
(Zn).

Persistent organic pollutants (POPSs)
* As specified in Annex | of the POPs Protocol;
* As specified in Annex Il of the POPs Protocol, utihg Polychlorinated Biphenyls (PCBSs);
* As specified in Annex lll of the POPs Protoc@ioxins (Diox), Polycyclic Aromatic
Hydrocarbons (PAHSs), Hexachlorobenzene (HCB);
» Other POPs.

1.2 National Inventory

As a Party to the United Nations Economic Commis$ay Europe (UNECE) Convention on Long
Range Transboundary Air Pollution (CLRTAP), Italgshto submit annually data on emissions of
air pollutants in order to fulfil obligations, inompliance with the implementation of Protocols
under the Convention. Parties are required to teporannual national emissions of \gNOx,
NMVOC, CO and NH, and various heavy metals and POPs according doGhidelines for
Estimating and Reporting Emission Data under thev@€otion on Long-range Transboundary Air
Pollution (UNECE, 2003).

Specifically, the submission consists of the natidoRTAP emission inventory, communicated
through compilation of the Nomenclature Reportimmyrirat (NRF) and the informative inventory
report (IIR).

The Italian informative inventory report contaiméarmation on the national inventory for the year
2006, including descriptions of methods, data sesr€QA/QC activities carried out and a trend
analysis. The inventory accounts for anthropogenmiissions of the following substances: sulphur
oxides (SQ), nitrogen oxides (N&), ammonia (NH), non-methane volatile organic compounds
(NMVOC), carbon monoxide (CO), particulate matfatticles of size <1m, (PM10), particulate
matter, particles of size < 2, (PM2.5), lead (Pb), cadmium (Cd), mercury (Hagkenic (As),
chromium (Cr), copper (Cu), nickel (Ni), seleniurSe}, zinc (Zn), polychlorinated biphenyls
(PCBs), polycyclic aromatic hydrocarbons (PAH) xiing (Diox), hexachlorobenzene (HCE)ther
pollutants are reported either as not estimatedobroccurring, further investigation is planned to
verify these emissions.

Detailed information on emission figures of primaoflutants, particulate matter, heavy metals and
persistent organic pollutants as well as estimgpi@tedures are provided in order to improve the
transparency, consistency, comparability, accuaacicompleteness of the inventory provided.

The national inventory is updated annually in orttereflect revisions and improvements in the
methodology and the availability of new informatiokdjustments are applied retrospectively to
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earlier years, which accounts for any differencprigviously published data.
Total emissions from 1990 to 2007 are reportedabld 1.2 by pollutant.

1990 1995 2000 2001 2002 2003 2004 2005 2006 2007

SOy Gg 1,795 1,319 749 697 616 518 480 401 379 338
NOx Gg 2,003 1,864 1,428 1,416 1,361 1,354 1,314 1,224 821,1 1,141
NMVOC Gg 1,939 2,002 1,566 1,501 1,432 1,374 1,320 1,249 22,2 1,195
NH3 Gg 466 448 451 452 439 434 426 414 410 418
CcO Gg 6,928 6,877 4,860 4,648 4,221 4,067 3,884 3,509 45,3 3,336
As Mg 37 27 45 45 41 42 41 40 41 41
Cd Mg 10 10 9 9 7 8 8 8 9 9
Cr Mg 89 70 48 48 48 51 53 55 56 56
Cu Mg 98 104 102 102 102 104 107 108 110 110
Hg Mg 12 11 10 10 10 10 10 10 11 11
Ni Mg 122 113 104 109 112 113 111 110 108 104
Pb Mg 4,371 1,988 935 702 236 241 256 265 273 273
Se Mg 10 10 11 11 11 12 12 12 12 12
Zn Mg 897 874 835 837 836 853 900 906 977 970
PM 10 Gg 232 229 192 191 179 175 177 165 162 162
PM2.5 Gg 199 195 161 158 147 143 144 133 130 130
PAH Mg 103 121 128 129 118 123 141 138 143 155
Dioxin g Ty 472 460 369 293 283 282 289 294 302 318
HCB Mg 0.019 0.020 0.021 0.030 0.032 0.033 0.024 0.021 280.0 0.028
PCB Mg 0.242 0.252 0.226 0.231 0.237 0.240 0.245 0.237  460.2 0.237

Table 1.2 Emission time series by pollutant

The NRF files and other related documents can bedomn website at the following address:
http://www.sinanet.apat.it/it/sinanet/serie_stogicemissioni

1.3 Institutional arrangements

The Institute for Environmental Protection and Reske (ISPRA) has the overall responsibility for
the emission inventory and submissions to CLRTA# institute is also responsible for the
communication of the pollutants under the NEC divecas well as to carry out scenarios, jointly
with the Agency for Energy, New technologies andiitmment (ENEA), as established by the
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Legislative Decree n. 171 of 2May 2004. Moreover, ISPRA (former APAT) is theglmentity in
charge of the development and compilation of thiional greenhouse gas emission inventory as
indicated by the Legislative Decree n. 51 8f March 2008. The Ministry for the Environment,
Land and Sea is responsible for the endorsemehiedhventory and for the communication to the
Secretariat of the different conventions.
The Iltalian National System, currently in place, figly described in the document ‘National
Greenhouse Gas Inventory System in Italy’ (ISPR#Q2[a]).
A specific unit of the Institute is responsible fthre compilation of the Italian Atmospheric
Emission Inventory and the Italian Greenhouse Gueritory in the framework of both the
Convention on Climate Change and the Conventiohany Range Transboundary Air Pollution.
The whole inventory is compiled by the instituteiestific and technical institutions and
consultants may help in improving information bothactivity data and emission factors of specific
activities. All the measures to guarantee and ivgprbe transparency, consistency, comparability,
accuracy and completeness of the inventory arertaicha.
ISPRA bears the responsibility for the general ausiiation of the inventory, co-ordinates
participation in review processes, publishes aotiaes the inventory results.
Specifically, ISPRA is responsible for all aspestsnational inventory preparation, reporting and
quality management. Activities include the collentiand processing of data from different data
sources, the selection of appropriate emission®raa@and estimation methods consistent with the
EMEP/CORINAIR guidelines, the IPCC 1996 Revised daiines, the IPCC Good Practice
Guidance and Uncertainty management and the IPGal ®oactice Guidance for land use, land-
use change and forestry, and the IPCC 2006 Guetglihe compilation of the inventory following
the QA/QC procedures, the preparation of the In&dive Inventory Report and the reporting
through the Nomenclature Reporting Format, theaese to review checks, the updating and data
storage.
Different institutions are responsible for statiati basic data and data publication, which are
primary to ISPRA for carrying out emission estinsat€hese institutions are part of the National
Statistical System (Sistan), which provides natioofdicial statistics, and therefore are asked
periodically to update statistics; moreover, theiddel Statistical System ensures the homogeneity
of the methods used for official statistics dateotigh a coordination plan, involving the entire
public administration at central, regional and Idesels.
The main Sistan products, which are primarily neagsfor the inventory compilation, are:
* National Statistical Yearbooks, Monthly Statisti@llletins, by ISTAT (National Institute
of Statistics);
* Annual Report on the Energy and Environment, by ENEgency for New Technologies,
Energy and the Environment);
* National Energy Balance (annual), PetrochemicaleBual (quarterly publication), by MSE
(Ministry of Economic Development);
» Transport Statistics Yearbooks, by MINT (MinistriyToansportation);
* Annual Statistics on Electrical Energy in Italy, BERNA (National Independent System
Operator);
* Annual Report on Waste, by ISPRA (former APAT);
* National Forestry Inventory, by MIPAAF (Ministry oAgriculture, Food and Forest
Policies).
The national emission inventory itself is a Sigbaoduct.
Other information and data sources are used ty cair emission estimates, which are generally
referred to in Table 1.3 in the following sectiab.1
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1.4  Inventory preparation process

ISPRA has established fruitful cooperation withuanber of governmental and research institutions
as well as industrial associations, which helpsronipmg some leading categories of the inventory.
Specifically, these activities aim at the improvemef provision and collection of basic data and
emission factors, through plant-specific data, anchange of information on scientific researches
and new sources. Moreover, when in depth invesbigas needed and a high uncertainty in the
estimates is present, specific sector analysesoanenitted to ad hoc research teams or consultants.
ISPRA also coordinates with different national aadional authorities and private institutions for
the cross-checking of parameters and estimateselisas with ad hoc expert panels, in order to
improve the completeness and transparency of trentory.

The main basic data needed for the preparatiorh@friational emission inventory are energy
statistics, published by the Ministry of Economiev@lopment (MSE) in the National Energy
Balance (BEN), statistics on industrial and agtioal production, published by the National
Institute of Statistics (ISTAT), statistics on tsportation, provided by the Ministry of
Transportation (MINT), and data supplied directytbe relevant professional associations.
Emission factors and methodologies used in themesibn process are consistent with the
EMEP/CORINAIR Guidebook, the IPCC Guidelines ando@dPractice Guidance as well as
supported by national experiences and circumstaiéeal decisions are up to inventory experts,
taking into account all the information available.

For the industrial sector, emission data colle¢tedugh the National Pollutant Emission Register
(EPER, now E-PRTR), the Large Combustion Plant (LDPective and in the framework of the
European Emissions Trading Scheme have yieldeddsmable developments in the inventory of
the relative sectors. In fact, these data, evewtfalways directly used, are taken into accourd as
verification of emission estimates and improve oral emissions factors as well as activity data
figures.

In addition, final estimates are checked and \aifilso in view of annual environmental reports by
industries.

For large industrial point sources, emissions agstered individually, when communicated, based
upon detailed information such as fuel consumption.

Other small plants communicate their emissions whie also considered individually.

Emission estimates are drawn up for each sectoal Flata are communicated to the UNECE
Secretariat filling in the NRF files.

The process of the inventory preparation is camigidannually. In addition to a new year, the entir
time series is checked and revised during the drcarapilation of the inventory. In particular,
recalculations are elaborated on account of chaingie® methodologies used to carry out emission
estimates, changes due to different allocatiommossions as compared to previous submissions and
changes due to error corrections. The inventory aisy be expanded by including categories not
previously estimated if sufficient information owtigity data and suitable emission factors have
been identified and collected. Information on thajon recalculations is provided in the sectoral
chapter of the report.

All the reference material, estimates and calonfatsheets, as well as the documentation on
scientific papers and the basic data needed fontretory compilation, are stored and archived at
the Institute. After each reporting cycle, all detse files, spreadsheets and electronic documents
are archived as ‘read-only-files’ so that the doentation and estimates could be traced back
during the review process or the new year inventorgpilation.

12



Technical reports and emission figures are publiabcessible on the web at the address
http://www.sinanet.apat.it/it/sinanet/serie_stogicemissioni

15 Methodsand data sources

An outline of methodologies and data sources useld preparation of the emission inventory for
each sector is provided in the following. In Talkl® a summary of the activity data and sources
used in the inventory compilation is reported.

Methodologies are consistent with the EMEP-CORINARiIssion Inventory Guidebook, Revised
1996 and 2006 IPCC Guidelines, and IPCC Good Rmchuidance (EMEP/CORINAIR, 2005;
IPCC, 1997; IPCC, 2006; IPCC, 2000); national emisdactors are used as well as default
emission factors from international guidebooks, mvheational data are not available. The
development of national methodologies is suppdrtedackground documents.

The most complete document describing national augtlogies used in the emission inventory
compilation is the National Inventory Report, sutited in the framework of the UN Convention on
Climate Change and the Kyoto Protocol (ISPRA, 2P

13



SECTOR ACTIVITY DATA SOURCE
1 Energy
1A1 Energy Industries Fuel use Energy Balance - Ntipisf Economic Development
Major national electricity producers
European Emissions Trading Scheme
1A2 Manufacturing Industries Fuel use Energy Balaniknistry of Economic Development
and Construction Major National Industry Corporation
European Emissions Trading Scheme
1A3 Transport Fuel use Energy Balance - Ministry ocbiomic Development
Number of vehicles Statistical Yearbooks - NatioBttistical System
Aircraft landing and take-off Statistical Yearbookslinistry of Transportation
cycles and maritime activitigs Statistical Yearboekslian Civil Aviation Authority (ENAC)
Maritime and Airport local authorities
1A4 Residential-public-commercial sector  Fuel use erBy Balance - Ministry of Economic Development
1B Fugitive Emissions from Fuel Amount of fuel tredt Energy Balance - Ministry of Economic Developine
stored, distributed Statistical Yearbooks - Minjsif Transportation
Major National Industry Corporation
2 Industrial Processes Production data National Statistical Yearbooks- diai Institute of Statistics
International Statistical Yearbooks-UN
European Emissions Trading Scheme
European Pollutant Emission Registry
Sectoral Industrial Associations
3 Solvent and Other Product Use Amount of solvent use National Environmental Publications - Sectoral Isitiial Associatio
International Statistical Yearbooks - UN
4 Agriculture Agricultural surfaces Agriculture Statistical Yeadhs - National Institute of Statistics
Production data Sectoral Agriculture Associations
Number of animals
Fertiliser consumption
5Land Use, Land Use Change Forest and soil surfaces Statistical YearbookstioNal Institute of Statistics
and Forestry Amount of biomass State Forestry Corps
Biomass burnt National and Regional Forestry Invento
Biomass growth Universities and Research Institutes
6 Waste Amount of waste National Waste Cadastre - Institotd=nvironmental Protection ard
Research , National Waste Observatory

Table 1.3 Main activity data and sourcesfor the Italian Emission Inventory

Activity data used in emission calculations andrtkeurces are briefly described herebelow.

In general, for the energy sector, basic statidiicsestimating emissions are fuel consumption
published in the national Energy Balance by theisfim of Economic Development. Additional
information for electricity production is providéxy the major national electricity producers and by
the major national industry corporation. On theeothand, basic information for road transport,
maritime and aviation, such as the number of vekjcharbour statistics and aircraft landing and
take-off cycles are provided in statistical yeatsg@ublished both by the National Institute of
Statistics and the Ministry of Transportation. Qtldata are communicated by different category
associations.

The analysis of data from the Italian Emissionsdifrg Scheme database is used to develop
country-specific emission factors and check agtidiata levels. In fact, ISPRA (former APAT) is
also responsible for developing, operating and tamimg the national registry under Directive
2003/87/CE as instituted by the Legislative De&g®f March ¥ 2008; the Institute performs this
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tasks under the supervision of the national Conmpetathority for the implementation of directive
2003/87/CE, jointly established by the Ministry fmvironment, Land and Sea and the Ministry for
Economic Development.

For the industrial sector, the annual productiotadae provided by national and international
statistical yearbooks. Emission data collected ubhothe National Pollutant Emission Register
(EPER, now E-PRTR) are also used in the developofegmission estimates or taken into account
as a verification of emission estimates for somexeigc categories. According to the Italian Decree
of 23 November 2001, data from the Italian E-PRT®\alidated and communicated by ISPRA to
the Ministry for the Environment, Land and Sea tmthe European Commission within October of
the current year for data referring to the previgear. These data are used for the compilation of
the inventory whenever they are complete in termhsextoral information; in fact, industries
communicate figures only if they exceed specifiesholds; furthermore, basic data such as fuel
consumption are not supplied and production daanat split by product but reported as an overall
value. Anyway, E-PRTR is a good basis for data kbesand a way to facilitate contacts with
industries which, in many cases, supply, under esguadditional information as necessary for
carrying out sectoral emission estimates.

In addition, final emissions are checked and wedlifalso taking into account figures reported by
industries in their annual environmental reports.

Both for energy and industrial processes, emissadriarge industrial point sources are registered
individually; communication also takes place in fremework of the European Directive on Large
Combustion Plants, based upon detailed informatigeh as fuel consumption. Other small plants
communicate their emissions which are also consdlerdividually.

For the other sectors, i.e. for solvents, the amadirsolvent use is provided by environmental
publications of sector industries and specific esgmns as well as international statistics.

For agriculture, annual production data and numifeanimals are provided by the National
Institute of Statistics and other sectoral assmriat

For land use, land use change and forestry, f@amdtsoil surfaces are provided by the National
Institute of Statistics while statistics on forésts are supplied by the State Forestry Corps.

For waste, the main activity data are provided hwy Institute for Environmental Protection and
Research and the Waste Observatory.

In case basic data are not available proxy varsadéste considered; unpublished data are used only if
supported by personal communication and confidetytiaf data is respected.

All the material and documents used for the invgnémnission estimates are stored at the Institute
for Environmental Protection and Research. Thentorg is composed by spreadsheets to calculate
emission estimates; activity data and emissiorofacas well as methodologies are referenced to
their data sources.

A ‘reference’ database has also been developatttedse the transparency of the inventory; at the
moment, it is complete as far as references tbpese gas emissions are concerned.

16 Key categories

A key category analysis of the Italian inventorycarried out according to the Tier 1 method
described in the IPCC Good Practice (IPCC, 20008tofding to these guidelines, a key category is
defined as an emission category that has a signifinfluence on a country’s inventory in terms of
the absolute level in emissions. Key categories tamse which, when summed together in
descending order of magnitude, add up to over 968teatotal emissions.
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National emissions have been disaggregated intadbegories reported in the National Format
Report; details vary according to different polhtta in order to reflect specific national
circumstances. The level analysis has been appdidgtie last submitted inventory, as for 2007.
Results are reported in the following table by piaht.
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Key categories Total (%)
0 1Ala 1A2 1A1b | 1A3dii 1B2 2A1 1Alc 1B2¢ 1A4b 2B 96.2
x (24.1%) | (19.3%) | (14.3%) | (13.4%) | (9.4%) | (42%) | (4.0%) | 2.7%) | (@5%) | (2.4%) :
NO 1A3bii | 1A3Dbi 1A2 1A3dii | 1A3bii 1A4c 1Ala 1A4b 1Ada 1A1b 95.6
x 21.9%) | (21.0%) | (14.8%) | (7.5%) | (6.9%) | (65%) | (6.0%) | (4.2%) | (3.5%) | (2.2%) :
NH 4D1 4B1b 4Bla 4B8 4B9 1A3b | 4B13 95.1
3 (40.1%) | (17.0%) | (15.8%) | (8.9%) | (7.4%) | (3.3%) | (2.7%) :
3A 1A3b iv 3D 1A3dii | 1A3bi ac 1A4b 2D2 1B2aiv | 1B2b | 1A3byv 3B
(18:8%) | (16.4%) | (15.9%) | (8.1%) | (6.7%) | (6.6%) | (41%) | (2.3%) | (22%) | (21%) | (2.0%) | (1.8%)
NMVOC 955
1A4c 1B2av 1A3b iii 1A4a 1A2
1.8%) | (L.7%) | (1.4%) | (1.3%) (1.0%)
co 1A3bi | 1A3biv | 1Adb 1A2 1A3d i 1A4c 2C 1A3bii | 1A3b iii 95.6
(233%) | (19.2%) | (17.2%) | (11.1%) (5.8%) | (371%) | (32%) | (2.3%) | (1.7%) :
1A2 1A4b 1A3b vi 4B9 1A3b i 2C 1A3biii | 1A3dii 2A1
(14.8%) | (i4.5%) (6.0%) | (6.7%) | (4.7%) | (4.6%) | (46%) | (3.9%) | (3.8%)
PM 10 - 954
4B8 1A3b iv 2A6 1Ala 4F 2A2 4B1b 1A5b
@2%) | (19%) | (1.6%) | (1.4%) | (13%) | (1.2%) | (0.8%) | (0.8%)
1A2 1A4b 1A4c 1A3Db i 1A3bii | 1A3bii | 1A3dii 2C 1A3bvi | 1A3biv | 1Ala
(17.6%) | (171%) | (8.9%) | (8.6%) (5.8%) | (5.7%) | (4.9%) | (45%) | (4.1%) | (24%) | (1.7%)
PM25 95.1
4F 1A5b 4B9 1A4a 1A1b 2A1
A.7%) | (09%) | (0.9%) | (0.9%) | (0.8%) | (0.7%)
1A2 2C 1Ada
Pb (52.2%) | (28.8%) | (14.2%) 95.2
cd 1A2 1Ada 2C 1A4b 1B1b 1A3b i 1Ala 95.6
(38.0%) | (242%) | (151%) | (9.6%) | (2.7%) | (2.6%) (1.5%) :
H 1A2 2C 1A4a 1Ala 1A4b 2B 96.1
g (30.8%) | (28.2%) | (16.0%) | (8.2%) | (7.9%) | (3.4%) :
1A4b 2C 1Alc
PAH (38.7%) | (27.8%) (4.0%) 95.5
o 1A2 2C 1A4b 1Ada 1Ala
Dioxin (39.0%) | (27.8%) | (i2.1%) (G.6%) | (2.1%) 96.2
1Ada 1A3bi | 1A3bii 1A2 1A3b jii
HCB - (17.6%) | (174%) | (4.9%) | (32%) | (2:9%) 96.5
2C 1Ala 1Ada 1A2
PCB @7.8%) | (34.0%) | (10.7%) | (4.5%) 97.0
Color codes
1 Energy 3 Solvent and product use  [JERNESEEIN
2 Industry 4 Agriculture 7 Other

Table 1.4 Key categoriesfor theltalian Emission Inventory in 2007




1.7 QA/QC and Verification methods

ISPRA has elaborated an inventory QA/QC procedunasual which describes specific QC
procedures to be implemented during the inventemetbpment process, facilitates the overall QA
procedures to be conducted, as far as possibleh@rentire inventory and establishes quality
objectives (APAT, 2006). Specific QA/QC proceduraad different verification activities
implemented thoroughly the current inventory comoin are figured out in the annual QA/QC
plans (ISPRA, 2009 [c]).

Quality control checks and quality assurance procesitogether with some verification activities
are applied both to the national inventory as a levhend at sectoral level. Future planned
improvements are prepared for each sector by teeamt inventory compiler; each expert identifies
areas for sectoral improvement based on his owwlatlge and in response to different inventory
review processes.

In addition toroutine general checks, source specific quality controlcpdures are applied on a
case by case basis, focusing on key categorie®mmategories where significant methodological
and data revision have taken place or new sources.

Checklists are compiled annually by the inventoggezts and collected by the QA/QC coordinator.
These lists are also registered in the ‘referedatbase.

General QC procedures also include data and dodatiengathering. Specifically, the inventory
analyst for a source category maintains a comett separate project archive for that source
category; the archive includes all the materialsdeel to develop the inventory for that year and is
kept in a transparent manner.

Quiality assurance procedures regard differentigatibn activities of the inventory.

Feedbacks for the Italian inventory derive from coumication of data to different institutions
and/or at local level. Emission figures are alsbjestted to a process of re-examination once the
inventory, the inventory related publications aind thational inventory reports are posted on
website, specificallyww.apat.gov.it

The preparation of environmental reports where dataneeded at different aggregation levels or
refer to different contexts, such as environmeatal economic accountings, is also a check for
emission trends. At national level, for instancenission time series are reported in the
Environmental Data Yearbooks published by the tuij in the Reports on the State of the
Environment by the Ministry for the Environment, nicaand Sea and, moreover, figures are
communicated to the National Institute of Statstic be published in the relevant Environmental
Statistics Yearbooks as well as used in the framewbthe EUROSTAT NAMEA Project.

Comparisons between national activity data and dieaan international databases are usually
carried out in order to find out the main differea@and an explanation to them. Emission intensity
indicators among countries (e.g. emissions pern&ajpidustrial emissions per unit of added value,
road transport emissions per passenger car, emssgimm power generation per kWh of electricity
produced, emissions from dairy cows per tonne dk mrioduced) can also be useful to provide a
preliminary check and verification of the order ofagnitude of the emissions. Additional
comparisons between emission estimates from indluséctors and those published by the industry
itself in the Environmental reports are carried aohually in order to assess the quality and the
uncertainty of the estimates.

The quality of the inventory has also improved hg brganization and participation in sector
specific workshops.

A specific procedure undertaken for improving theentory regards the establishment of national
expert panels (in particular, in road transpomdlaise change and forestry and energy sectors)
which involve, on a voluntary basis, different ihgions, local agencies and industrial association



cooperating for improving activity data and emissiactors accuracy.

Furthermore, activities in the framework of the noyement of local inventories are carried out
together with local authorities; the first meetingsve already taken place concentrating on the
comparison between top down and bottom up appreactentifying the main critical issues. In
2008, ISPRA finalised the provincial inventory at#l scale for the years 1990, 1995, 2000 and
2005 (ISPRA, 2009 [d]) applying a top down approadethodologies and results were checked
out by regional and local environmental agencies authorities, and are also available at ISPRA
web addresgttp://www.sinanet.apat.it/it/inventaridhis work is also relevant to carry out regional
scenarios, for the main pollutants, within the Raltaly project implemented by ENEA and
supported by ISPRA and the regional authorities.

In addition to these expert panels, ISPRA partieipan technical working groups within the
National Statistical System. These groups, naf@idoli di qualitd, coordinated by the National
Institute of Statistics, are constituted by botbducers and users of statistical information wité t
aim of improving and monitoring statistical infortita in specific sectors such as transport,
industry, agriculture, forest and fishing. Thesévaces should improve the quality and details of
basic data, as well as enable a more organizetiraety communication.

Other specific activities relating to improvementghe inventory and QA/QC practises in the last
year regarded the progress on the building of gusmdatabase where information collected in the
framework of different European directives, Largentbustion Plant, E-PRTR and Emissions
Trading, are gathered together thus highlightireggrttain discrepancies in information and detecting
potential errors. Even though the database is owipteted yet all the figures are considered in an
overall approach and used in the compilation ofitlventory.

A proper archiving and reporting of the documenptatielated to the inventory compilation process
is also part of the national QA/QC programme.
All the material and documents used for the invgnfwreparation are stored at the Institute for
Environmental Protection and Research.
Information relating to the planning, preparati@and management of inventory activities are
documented and archived. The archive is organise¢tiag any skilled analyst could obtain relevant
data sources and spreadsheets, reproduce theanyentd review all decisions about assumptions
and methodologies undertaken. A master documentatitalogue is generated for each inventory
year and it is possible to track changes in dath methodologies over time. Specifically, the
documentation includes:
» electronic copies of each of the draft and finakmtory report, electronic copies of the draft
and final NFR tables;
» electronic copies of all the final, linked sourcategory spreadsheets for the inventory
estimates (including all spreadsheets that fee@nmssion spreadsheets);
» results of the reviews and, in general, all docuat@n related to the corresponding
inventory year submission.
After each reporting cycle, all database fileseagdsheets and electronic documents are archived as
‘read-only’ mode.
A ‘reference’ database is also compiled every yeancrease the transparency of the inventory.
This database consists of a number of recordsréfetences all documentation used during the
inventory compilation, for each sector and subroisgiear, the link to the electronically available
documents and the place where they are stored Hsagventernal documentation on QA/QC
procedures.
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1.8  General uncertainty evaluation

An overall uncertainty analysis for the Italian @miory related to the pollutants described in this
report has not been assessed yet. Neverthelefgsedifstudies on uncertainty have been carried out
(Romano et al., 2004) and a quantitative assessofighe Italian GHG inventory is performed by
the Tier 1 method defined in the IPCC Good PradBeedance (IPCC, 2000) which provides a
calculation based on the error propagation equsitibetails on the results of the GHG inventory
uncertainty figures can be found in the Nationakemmtory Report 2009 (ISPRA, 2009 [b]).

It should be noted that different levels of undettapertain to different pollutants. Estimatestio#

main pollutants are generally of high level, but Rhissions, especially those of small particle
sizes, heavy metal and POP estimates are more taimceFor this reason, even though not
quantified in terms of uncertainty, improvements planned especially for the specified pollutants.

Nevertheless, since quantitative uncertainty ass&sts constitute a means to either provide the
inventory users with a quantitative assessmenhefitventory quality or to direct the inventory
preparation team to priority areas, a planned imgmgent for next submissions is the completion of
such analysis.

19 General Assessment of Completeness

The inventory covers all major sources, as wellalhsmain pollutants, included in the EMEP
CORINAIR guidelines.

NFR sheets are complete as far as the detailssaf Idormation are available.

Allocation of emissions is not consistent with thedelines only where there are no sufficient data
available to split the information. For instancenigsions from combustion in manufacturing
industries and construction are not split amongrébevant production sectors but included in the
total category; emissions from category 1.A.5.aentlstationary are reported and included under
category 1A4a commercial and institutional emissstimates. PAH emissions are not detailed in
the four indicator compounds but accounted for tdad.

There are only a few emission sources not assgeseNOx emissions from manure management,
from cattle, buffalo, swine and other livestock egadries, and N emissions from direct soll
emission, from the use of fertilizers in soils.

Other not estimated emissions are PCPs and SCGR $avent use, deriving from wood
preservation and some manufacturing industries, psticides in agriculture. No information on
activity data and emission factors are availabtetliese sources at the moment and verification is
needed to assess if these emissions actually aattun the national area.

Further investigation will be carried out aboutdbesource categories and pollutants in order to
calculate and improve figures.
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2ANALYSISOF KEY TRENDSBY POLLUTANT

21  Main pollutants
In the following sections, Italian emission serassulphur oxides, nitrogen oxides, non-methane
volatile organic compounds, carbon monoxide and amanare presented.

2.1.1 Sulphur dioxide (SOx)
The national atmospheric emissions of sulphur axitkeve significantly decreased in recent years,
as occurred in almost all countries of the UNECE.
Figure 2.1 and Table 2.1 show the emission treowh f£990 to 2007. Figure 2.1 also illustrates the
share of SQ emissions by category in 1990 and 2007 as weleasotal and sectoral variation from

1990 to

2007.
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Figure2.1 SOx emission trend, per centage share by sector and variation 1990-2007
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007

Gg
Combustion in
energy and 1,001 776 467 415 373 283 258 187 184 143
transformation
industries
Non industrial
combustion 96 35 22 23 20 20 19 19 17 14
plants
Combustion - 299 215 104 95 91 87 77 73 65 65
Industry
Production 156 125 50 60 61 56 55 59 53 59
processes
Road transport 131 72 12 13 11 12 12 2 2 2
Other mobile
sources and 100 86 84 82 50 50 50 51 48 46
machinery
Waste treatment 13 11 10 10 9 9 9 11 9 9
and disposal
Total 1,795 1,319 749 697 616 518 480 401 379 338

Table2.1 SOx emission trend from 1990 to 2007 (GQ)

Figures show a general decline of S€missions during the period, from 1,795 Gg in 189338

Gg in 2007. The national target of s@missions amounts to 480 Gg for 2010, as set by th
National Emission Ceilings Directive.

The decreasing trend is determined mainly by tdeagon in emissions fromombustion in energy
(-86%) andindustrial sectors(-78%), representing in 2007 about 42% and 19%hef total,
respectively. Emissions deriving fronon industrial combustion plan{s85%) androad transport
(-99%) show a strong decrease too, but these emsssepresent only about 4% and 1% of the total
in 2007, respectivelyProduction processesndother mobile sources and machipeiso present a
significant decreasing trend, showing an influenoethe total of 17% and 14% and dropping by
about -62% and -54%, respectively.

Since SQ emissions are included in the NEC directive, aplaation of the sectoral decreasing
trend, starting from the early eighties, is outtimeore in details in the following.

Combustion in energy and transformation industries
The trend of emissions of this sector shows a teslut the early eighties mainly due to the use, i
the energy production, of natural gas in placeasl,cand to the implementation of the Directive
EEC 75/716 which introduces more restrictive cansts in the sulphur content of liquid fuels.
During the years 1985-1990, there was an incredsnergy consumption that, not sufficiently
hampered by additional measures, led to an incieabe emissions of the sector and consequently
of total SQ levels.
However in the nineties, there was an inverse tréne to the introduction of two regulatory
instruments: the DPR 203/88, laying down rules eomag the authorisation of plants, and the DM
of 12" July 1990, which introduced plant emission limasso the European Directive 88/609/EEC
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concerning the limitation of specific pollutantsganated from large combustion plants (transposed
in Italy by the DM of & May 1989), gave a contribution to the reductiommiissions in the sector.
Finally, in recent years, a further shift to natwas in place of fuel oil has contributed to ardase

in emissions.

Non industrial combustion plants

The declining of the emissions occurred mainly assalt of the increase in natural gas and LPG as
fuel alternative to coal and fuel oil for heatirigrithermore, a number of European Directives on the
sulphur content in fuels were adopted. In accordamith national legislation, the sulphur content
allowed in diesel fuel has decreased from 0.8%9801to 0.2% in 1995, while in fuel oil for
heating from 3% in 1980 to 0.3% in 1998.

Combustion in industry

Emissions from this sector show the same trenédiction in the area previously analyzed, as both
submitted to the same rules.

Production processes

Emissions from refineries have been reduced asudt ref compliance with the DM 12July 1990,
which introduces limit values. The reduction of ssmns from chemical industry is due to the drop
off of the sulphuric acid production and to the rdase of emissions in the production of carbon
black. Furthermore, there was a reduction in emmssin the production of cement with regard to
the type of fuel used in the process and the réispexulphur content.

Road transport

The reduction of emissions is mainly due to theoshtiction of Directives regulating the sulphur
content in liquid fuels.

Other mobile sources and machinery

As regards off roads, emissions mainly derive froaritime transport, which shows a decrease due
the introduction of Directives regulating the sulpleontent in fuels.

2.1.2 Nitrogen oxides (NOx)
The national atmospheric emissions of nitrogen exishow a decreasing trend in the period 1990-
2007, from 2,003 Gg to 1,141 Gg. Figure 2.2 anddal®? show the emission figures from 1990 to
2007. Figure 2.2 also illustrates the share ok N@issions by category in 1990 and 2007 as well as
the total and sectoral variation from 1990 to 2007.
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
Gg

Combustion in

energy and 457 344 173 160 159 159 147 117 114 105
transformation

industries

Non industrial

combustion 62 64 75 79 78 86 91 95 92 90
plants

Combustion - 246 177 148 148 140 140 136 145 141 144
Industry

Production 30 31 9 9 12 13 14 16 13 11
processes

Road transport 928 959 743 747 711 697 669 604 591 576
Other mobile

sources and 270 275 268 250 247 245 240 231 216 201
machinery

Waste treatment 9 14 13 14 13 14 17 15 14 14
and disposal

Agriculture 0 1 0 0 0 0 0 0 0 0
Total 2003 1864 1428 1416 1361 1354 1314 1224 1182 1,141

Table2.2 NOx emission trend from 1990 to 2007 (Gg)

Total emissions show a reduction of about 43% frb®0 to 2007, with a marked decrease
between 1995 and 2000, especially in the road pahsind energy combustion sectors. The target
value of emissions, fixed for 2010 by the NatioBatission Ceilings Directive, amounts to 990 Gg.
The main source of emissionsr@ad transport(about 51% in 2007), which shows a reduction of
38% between 1990 and 20@xther mobile sources and machineny2007 contributes to the total
emissions for 18% and have reduced by 26% from .1@@dnbustion in energy and in industry
shows a decrease of about 77% and 42%, respecthahing a share on the total of about 9% and
13%, respectively. Among the sectors concerned,otilg ones which highlight an increase in
emissions arewaste treatment and disposahd non industrial combustion plantshowing an
increase by 56% and 44%, respectively, but accogntnly for 1% and 8% of the total,
respectively.

As SO, NOx emissions are also included in the NEC direct¥etails on the sectoral emission
trend and respective variation are outlined infthlewing sections, starting from the early eightie

Combustion in energy and transformation industries

Emissions from this sector show an upward trendl Ur888 due to an increase in energy
consumption, not prevented by reduction measuresn FL988 onwards, emissions present a
gradual reduction due, mainly, to the introductioh the two regulatory instruments already
mentioned for sulphur dioxide: the DPR 203/88,gyilown rules for the authorization of facilities
and the DM of 19 July 1990, which introduces plant emission limithe adoption of these
regulations, as the DM"8May 1989 on large combustion plants, has led &hiét in energy
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consumption from oil with high sulphur content ibwith lower sulphur content and to natural gas.
In recent years, the conversion to the use of ahgas to replace fuel oil has intensified, thattks
incentives granted for the improvement of enerdigiehcy. These measures, together with those of
promoting renewable energy and energy saving, leal/¢o a further reduction of emissions in the
sector.

Non industrial combustion plants

The increase in emissions is explained by the grgwrend of energy consumption during the
period considered. This is due the fact that frowe st twenty years all the new buildings are
equipped with heating system and old buildings weoelernized.

Combustion in industry

Emissions from this sector show a decreasing trerativated by the same reasons as the energy
industry, having undergone the same legislation.

Road transport

The decrease is the result of two opposing treadsncrease in emissions in the early years of the
historical series, with a peak in 1992, due toitizeease in the fleet and in the total mileageathb
passengers and goods transported by road, andsaggugmt reduction in emissions. This decrease
is, once more, the result of two opposing trendasth@ one hand, the growth of both the fleet and
the mileage, on the other the introduction of tetbgies to reduce vehicle emissions, as the
catalytic converter, provided by European Diredivén particular the Directives 91/441/EC,
94/12/EC and 98/69/EC on light vehicles.

To encourage the reduction of emissions, diffepaiicies have also been implemented, including
incentives to renew the public and private fleat for the purchase of electric vehicles, promotion
for the integrated expansion of rail, maritime amtban transport system, and programmes of
sustainable mobility.

Other mobile sources and machinery

From 1980, emissions have a slightly rising trentll 1998 and then decrease slightly until arriving
in 2007 to lower levels. Emissions in the secta aharacterized predominantly by maritime
transport, by machinery used in agriculture andustiy and to a lesser extent, by air transport.
Regarding mobile machinery used in agriculture alistry, these sectors were not governed by
any legislation until the Directive 97/68/EC, whiptovides for a reduction in NQimits from 1
January 1999, with a following decreasing trend tipalarly in recent years.
Regarding aviation, in the absence of specificslagjion up to now, emissions have increased in
relation to the growth in air traffic.
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2.1.3 Ammonia (NH3)
The national atmospheric emissions of ammonia saaslight decline in the period 1990-2007,
from 466 Gg to 418 Gg. Figure 2.3 and Table 2.®refhe emission figures from 1990 to 2007.
Figure 2.3 also illustrates the share of Ndnissions by category in 1990 and 2007 as welhas
total and sectoral variation from 1990 to 2007.
According to the National Emission Ceilings Dirgeti the target value of emissions for 2010
amounts to 420 Gg.
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
Gg

Combustioninenergyand o4 91 01 01 02 02 02 02 02 02
transformation industries

Non industrial combustion 0.0 0.0 0.0 0.0 0.0 00 0.0 00 00 0.0
plants ) ) ) ) ) . . : ) )

Combustion - Industry 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 01 0.1
Production processes 0.8 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2
Road transport 0.8 6.9 247 238 225 203 191 17.716.7 142

Other mobile sourcesand o9 09 00 00 00 00 00 00 00 00
machinery

Waste treatment and 70 83 91 92 89 86 82 82 79 79
disposal

Agriculture 4575 4325 4167 4185 407.4 4042 398.6 387.384.7 3955
Total 466.3 4484 451.0 4520 4393 4337 4265 4140 409.8 418.1

Table2.3 NHjzemission trend from 1990 to 2007 (Gg)

In 2007agricultureis the main source of emissions, with a contrinutty 95% out of the total NH
emissions; from 1990 to 2007 emissions from thigmwedecrease of about 14%. Emissions from
road transportshow a strong increase, but the share on theisotally about 3%. Emissions from
waste treatment and dispdsaccounting only for 2% of the total, increaseabbut 13%. Emissions
from combustion in energgndtransformation industrieshow an increase of about 41%, but in
2007 the contribution to total emissions is almme®o. Emissions fromon industrial combustion
plantsdecrease of about 81%, but the contribution tal teinissions is negligible. Emissions from
combustion in industryand production processeshow a reduction of about 19% and 79%
respectively, but also this contribution is insfgrant.

Specifically, emissions from agriculture have daessl for both the merging of animal farms in
large companies and the introduction of abatemestiriologies due to the implementation of the
EU IPPC Directive. Emissions related to productiprocesses, mainly the production of
nitrogenous fertilizers and ammonia, dropped assalt of a lower production, whereas emissions
from the waste sector have increased as a restile@freater amount of waste disposed in landfills.
Emissions from road transport have increased asudtrof the introduction of catalytic converter.
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2.1.4 Non methane volatile organic compounds (NMVOC)
The national atmospheric emissions of NMVOC shoseereasing trend in the period 1990-2007.
Figure 2.4 and Table 2.4 illustrate the emissioatias from 1990 to 2007. Figure 2.4 also
illustrates the share of NMVOC emissions by categor1990 and 2007 as well as the total and
sectoral variation from 1990 to 2007.
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Figure2.4 NMVOC emission trend, per centage share by sector and variation 1990-2007
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
Gg

Combustion in

energy and 7.6 7.4 6.3 5.6 5.7 5.6 55 5.6 5.6 5.6
transformation

industries

Non industrial
combustion 24.9 33.0 43.4 46.2 40.6 457 56.3 55.0 58.5 68.7

plants

Combustion - 7.3 8.1 8.2 7.9 7.7 7.8 8.0 8.0 8.3 8.2
Industry

Production 950 856 707 729 784 724 750 761 769 748
processes

Extraction and

distrib. of fossil
fuels / 90.4 103.7 56.2 51.0 55.3 54.1 52.5 53.6 51.0 47.9

geothermal
energy

Solvent and
other product 589.9 545.1 512.3 505.2 504.4 500.0 501.9 499.9 512.5 .0515

use
Road transport  916.4 1,008.3 689.2 636.7 573.2 526.6 461.5 394.4 357.727.43

Other mobile
sources and 187.3 183.7 154.6 148.9 140.8 136.6 131.2 130.4 126.5 .0123

machinery

Waste
treatment and 19.0 25.7 23.9 25.1 24.6 24.3 27.0 25.3 24.3 23.5

disposal
Agriculture 1.3 1.3 1.2 1.2 1.2 1.2 1.3 1.2 1.2 1.2

Total 1939.0 2,001.8 1566.0 15006 14321 13741 13202 12494 12224 11953

Table2.4 NMVOC emission trend from 1990 to 2007 (GQ)

The global emission trend shows a reduction of aB8eo between 1990 and 2007, from 1,939 Gg
to 1,195 Gg. In the framework of the National EngesCeilings Directive, the target value of
NMVOC for 2010 has been fixed to 1,160 Gg.

Solvent and other product ugethe main source of emissions, contributingh® total with 43%
and showing a decrease of about 13%. The biggdsttiens relate to the sectormfad transport
(-64%), accounting for 27% of the total and thet@eof extraction and distribution of fossil
fuels/geothermal energy-47%), accounting only for 4%. Emissions fronon industrial
combustion plantshow the biggest increase, but this is not relegartotal emissions, accounting
only for 6%. Emissions fronwaste treatment and disposand from combustion in industry
accounting only for 2% and 1% of the total, showr@ase of about 24% and 12% respectively.
Emissions fronother mobile sources and machineagcounting for 10% of the total, decrease of
about 34%.

Details on the sectoral emission trend and resgegtriation are outlined in the following sections

Solvent and other product use
Emissions from this sector stem from numerous #ietsv such as painting both domestic and
industrial, degreasing and dry cleaning, manufasguand processing chemicals, other use of
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solvents and related activities including the uskausehold products that contain solvents, such as
cosmetics, household products and toiletries.

Significant reductions occurred in the ninetiestlby introduction in the market of products with
low solvent content in paints, and the reductiorthe total amount of organic solvent used for
metal degreasing and in glues and adhesives; foantre, there was a replacement of open loop
with closed loop laundry machines. The gradualiappbn of the EU Directive 99/13/EC will lead
to further reductions in the coming years.

Road transport

The trend of emissions in this sector is charamteriby a first stage of reduction in the early
eighties, occurred despite the increase of consompand mileage because of the gradual
adjustment of the fleet to Community legislatioGEERegulation 15 and subsequent amendments,
which introduced stricter emission limits for pasger cars. Subsequently, in the early nineties, an
increase in emissions is observed, with a peak 9821 due to a high increase in gasoline
consumption not efficiently opposed by the replageimof the fleet. With the introduction of
Directive 91/441/EC and following, which provider foars the catalytic device to reduce exhaust
and evaporative emissions, NMVOC emissions werdugiy reduced.

A different explanation of the emission trend pedato the nineties. In fact, in this period an
increase of the fleet and of the mileage is obskimeltaly, especially for the emergent use of
mopeds for urban mobility, which, until 1999, wer@ subject to any national emission regulation.
Thereafter, various measures were introduced irerotd facilitate the reduction of NMVOC
emissions, including incentives for replacemenbath the fleet of passenger cars and of mopeds
and motorcycles with low-emission vehicles; inceesi were also provided for the use of fuels
different from gasoline, such as LPG and natural. ga addition, funds were allocated for the
implementation of urban traffic plans, for the efithment of restricted traffic areas and car-free
days, for checks on exhaust pipes of cars, forinigementation of voluntary agreements with
manufacturers of mopeds and motorcycles in ordearticipate the timing provided by the
European Directive 97/24/EC as regards the plammthe market of mopeds with low emissions.
Other mobile sources and machinery

The reduction in emissions is explained by the c&dao of gasoline consumption in the sector,
largely for two-stroke engines used in agricultamel in maritime activities.

As regards the other sectors, a decrease in emssgimm production processes is observed, mainly
in the food industries, in the chemical sector anthe processes in the refineries. The emissions
concerning the extraction and distribution of fuelgen in the presence of an increase in quantity
treated, have been reduced as a result of thecafiph of the DM 16 May 1996, concerning the
adoption of devices for the recovery of vapours ahthe applications of measures on deposits of
gasoline provided by the DM 2Danuary 2000.

Emissions from the other sectors are not subjespéeific regulations.
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2.1.5 Carbon monoxide (CO)
The national CO emissions show a decreasing tnerttia period 1990-2007, from 6,928 Gg to
3,336 Gg. The emission figures from 1990 to 20@/ sdrown in Figure 2.5 and Table 2.5. Figure

2.5 also illustrates the share of CO emissionsabggory in 1990 and 2007, as well as the total and
sectoral variation from 1990 to 2007.
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Figure2.5 CO emission trend, per centage share by sector and variation 1990-2007
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Combustion in
energy and
transformation
industries
Non industrial
combustion
plants
Combustion -
Industry
Production
processes
Road
transport
Other mobile
sources and
machinery
Waste
treatment and
disposal

Agriculture

Total

Table2.5 CO emission trend from 1990 to 2007 (Gg)

1990

59

256

306

215

5,354

567

159

13

6,928

1995

54

348

411

124

5,155

503

269

13

6,877

2000

56

450

312

114

3,271

396

249

12

4,860

2001 2002 2003
Gg

58 55 51
469 395 428
309 285 295
110 106 113

3,045 2,758 2,563
375 347 337
271 263 269
11 12 11

4,648 4,221 4,067

2004

51

506

287

117

2,236

335

339

14

3,884

2005 2006 2007
54 54 55
479 524 658
331 326 355
121 128 119
1,869 1,692 1,551
346 327 315
296 281 269
13 12 13
3509 3,345 3,336

The decrease in emissions (-52%) is mostly duehéottend observed for the transport sector
(including road, railways, air and maritime trangpavhich show a global reduction from 1990 to
2007 of about 71%. Specifically by sector, emissisomroad transportandother mobile sources
and machineryaccounting in 2007 for 46% and 9% of the totdpectively, show a decrease from
1990 to 2007 of about 71% and 44%. On the othed,hemissions fronmon industrial combustion
plants representing about 20% of the total, show a gtinarease between 1990 and 2007, equal to
157% due to the increase of wood combustion fottilgafigures show a strong increase in
emissions fromwvaste treatment and dispogab (69%), which share 8% of the total.
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2.2 Particulate matter

221 PM10

The national atmospheric emissions of jghow a slight decreasing trend in the period 1990-
2007, from 232 Gg to 162 Gg. Figure 2.6 and Talfeilfustrate the emission trend from 1990 to

2007. Figure 2.6 also illustrates the share ofifP&missions by category in 1990 and 2007 as well
as the total and sectoral variation from 1990 10720
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Figure 2.6 PM 10 emission trend, per centage share by sector and variation 1990-2007
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
Gg
Combustion in

energy and 45 40 18 16 13 9 8 6 6 4
transformation

industries

Non industrial 14 16 20 21 17 19 22 20 22 28
combustion plants

Combustion - 36 33 24 23 23 23 22 22 22 22
Industry

Production processes 22 20 19 19 18 19 20 20 20 20

Extraction and
distrib. of fossil fuels 1 1 1 1 1 1 1 1 1 1
/ geothermal energy

Solvent and other 0 0 0 0 0 0 0 0 0 0
product use

Road transport 57 56 52 52 50 48 46 42 40 39
Other mobile sources 39 33 29 28 27 27 25 24 21 19
and machinery

Waste treatment and 8 12 11 12 12 12 15 13 13 12
disposal

Agriculture 18 18 17 18 18 18 18 18 17 18
Total 232 229 192 191 179 175 177 165 162 162

Table2.6 PM10 emission trend from 1990 to 2007 (GQ)

A considerable amount of emissions is mostly taatigbuted toroad transport(24% in 2007);
from 1990 to 2007 the trend shows a reduction @ual32%. In 2007ther mobile sources and
machineryaccount for 12% of the total and show a reductbabout 39%. Emissions fromon
industrial combustion plantand fromcombustion in industraccount for about 17% and 14% of
the total, respectively, but while the former shawincrease of about 98%, the latter decrease of
about 38%. Emissions froproduction processesiccounting for 12% of the total in 2007, decrease
of about 10%, between 1990 and 2007. The largestedse (-90%) is observed in emissions
deriving from combustion in energgnd transformation industriegswhich contribution to total
emissions is equal to 3%.
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222 PM25

The trend of the national atmospheric emissionBMR.5 is slightly decreasing between 1990 and
2007, with a variation from 199 Gg to 130 Gg. Fgdr7 and Table 2.7 illustrate the emission trend
from 1990 to 2007. Figure 2.7 also illustrates gshare of PMs emissions by category in 1990 and
2007 as well as the total and sectoral variatiomf. 990 to 2007.
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Figure2.7 PM2.5 emission trend, per centage share by sector and variation 1990-2007
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007

Gy
Combustion in
energy and 43 38 18 15 12 9 8 6 5 4
transformation
industries
Non industrial 12 14 19 19 16 18 21 19 21 26
combustion plants
Combustion - 34 32 23 22 22 22 21 21 21 21
Industry
Production 11 10 38 8 8 8 8 8 9 9
processes
Extraction and
distrib. of fossil 1 1 1 1 1 1 1 1 1 1
fuels / geothermal
energy
Solvent and other 0 0 0 0 0 0 0 0 0 0
product use
Road transport 54 52 48 48 45 44 42 37 36 35
Other mobile
sources and 31 33 29 28 27 27 25 24 21 19
machinery
Waste treatment 7 10 10 10 10 10 12 11 11 10
and disposal
Agriculture 6 6 6 6 6 6 6 6 6 6
Total 199 195 161 158 147 143 144 133 130 130

Table2.7 PM2.5 emission trend from 1990 to 2007 (Gg)

Total emissions show a global reduction from 1992007 of about 34%.

Specifically, emissions fromoad transport accounting for 27% of total emissions, decredse o
about 36%. Emissions frorother mobile sources and machinesiiow a reduction of 39%,
accounting in 2007 for 15% of total emissions. Emiss fromnon industrial combustion plants
and fromcombustion in industrgccount for 20% and 16% of the total, but while tbrmer show
an increase of about 116%, the latter decreasbmit88%. Emissions froiwaste treatment and
disposa) accounting for 8% of the total in 2007, show aoréase of about 46%. The largest
decrease is observed foombustion in energgpnd transformation industrie-90%), being the
influence on the total in 2007 equal to 3%.
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2.3 Heavy metals (Pb, Cd, Hg)

This section provides an illustration of the magn#gicant developments between 1990 and 2007
of lead, cadmium and mercury emissions.

2.3.1 Lead (Pb)
The national atmospheric emissions of lead showamg decreasing trend (-94%) between 1990
and 2007, varying from 4,371 Mg to 273 Mg. Figur® and Table 2.8 illustrate the emission trend
from 1990 to 2007. Figure 2.8 also illustrates share of Pb emissions by category in 1990 and
2007 as well as the total and sectoral variatiomf.990 to 2007.
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Figure 2.8 Pb emission trend, percentage share by sector and variation 1990-2007
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1990

Combustion in

energy and 4
transformation

industries

Non-industrial
combustion 11
plants

Combustion in
manufacturing 263
industry

Production 64
processes

Road transport 3,880

Other mobile

sources and 144
machinery

Waste treatment 6
and disposal

Total 4371

1995

12

235

68

1,617

46

1,988

2000

17

153

67

678

13

935

2001

Mg

21

149

69

447

702

2002

19

139

70

236

Table2.8 Pb emission trend from 1990 to 2007 (M g)

In 2007 emissions fromrocesses with contablave the most significant impact on the total (%2%

2003

25

137

70

241

2004

39

135

74

256

2005

41

142

74

265

2006

41

142

82

273

2007

40

143

82

273

and show a reduction of about 38%. Emissions fianmduction processesand in particular

processes in iron and steel industries and cabelincreased of about 28%, and represent 30% of
the total. Emissions fromon industrial combustion plantshow a strong increase and, in 2007,
represent the 15% of the total. As regard emissimma transport activities, because of changes
occurred in the legislation regarding fuels, trestlew a sharp reduction in emissions from 2002
onwards. Emissions fromprocess furnaces without contagtiow a strong decrease (-97%) but the

contribution to total emissions in 2007 is negligifequal to 0.4%).
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2.3.2 Cadmium (Cd)
The national atmospheric emissions of cadmium shoslight decreasing trend. Figure 2.9 and
Table 2.9 illustrate the emission trend from 199@®07. Figure 2.9 also illustrates the share of Cd
emissions by category in 1990 and 2007 as welhaddtal and sectoral variation from 1990 to
2007.
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Figure2.9 Cd emission trend, percentage shar e by sector and variation 1990-2007
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
Mg

Combustioninenergyand 19 920 018 018 020 019 018 017 017 0.16
transformation industries

’S‘l‘;fr‘l;isndus”ia'Comb“S“O” 184 147 202 228 212 240 290 294 292 301

Combustion in 561 556 498 455 300 301 307 328 336 3.8
manufacturing industry

Production processes 2.01 1.78 1.42 1.44 141 141 1.49 1.52 1.63 1.63
Road transport 0.30 0.32 0.34 0.35 0.35 0.36 0.37 0.36 0.37 0.37

Other mobile sourcesand 503 903 003 003 003 003 003 003 003 003
machinery

Waste treatment and 031 027 014 016 018 014 013 016 017 017
disposal
Total 1028 963 910 898 728 754 817 846 864 865

Table2.9 Cd emission trend from 1990 to 2007 (M g)

Emissions show a global reduction of 16% betweed0l18nd 2007, from 10.3 Mg to 8.7 Mg.
Among the most significant variations, emissiongnfrcombustion in industryand from non
industrial combustion plantsepresent the 38% and 35% of the total, showiegdhmer a decrease
(-42%) and the latter a strong increase (64%). Bions fromproductiondecrease of about 19%
and represent the 19% of the total. Emissions fwmamste incinerationaccounting for 2% of the
total, register a reduction of about 45%. The sbaher subsectors on the total is irrelevant.
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2.3.3 Mercury (HQ)
The national atmospheric emissions of mercury shayuite stable trend in the period 1990-2007.
Figure 2.10 and Table 2.10 illustrate the emisdi@md from 1990 to 2007. Figure 2.10 also
illustrates the share of Hg emissions by categordQ90 and 2007 as well as the total and sectoral
variation from 1990 to 2007.
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Figure2.10 Hg emission trend, per centage share by sector and variation 1990-2007
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1990

Combustion in energy and 1.10
transformation industries '

Non—indqstrial 0.90
combustion plants

Combustion in 419
manufacturing industry '

Production processes 5.31
Waste treatment and 0.28
disposal

Total 11.79

1995

1.15

1.08

3.95

4.26

0.25

10.70

2000

1.10

1.50

3.37

3.50

0.12

9.59

2001
Mg

1.12

1.71

3.35

3.47

0.14

9.79

2002

1.21

1.57

3.31

3.34

0.17

9.59

Table2.10 Hgemission trend from 1990 to 2007 (M Q)

Emission trend shows a global reduction of aboutf@¥sn 1990 to 2007, varying from 11.8 Mg to
10.7 Mg. The main variations concern: emissionsnfpyocesses in iron and steel industries and

2003

1.18

1.86

3.20

3.13

0.14

9.51

2004

1.15

2.42

3.24

3.40

0.13

10.34

2005

1.10

2.48

3.35

3.31

0.15

10.39

2006

1.09

2.52

3.32

3.59

0.17

10.70

2007

1.06

2.65

3.30

3.52

0.17

10.71

collieries representing 29% of the total and increasing T2 emissions fronprocesses with
contact accounting for 26% and decreasing of 21%; enmmssioom non industrial combustion

plants which represent 25% of the total and showing tinengest increase (193%). Emissions
deriving from combustion in energgnd transformation industrigsaccounting for 10%, show a

reduction of 4%. Emissions froprocesses in inorganic chemical industriesntributing to the
total only for 3%, show the largest reduction, dqaa7%.
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24 Persistent organic pollutants (POPS)
In this section, the most significant peculiarit@spolycyclic aromatic hydrocarbons and dioxins,
occurred between 1990 and 2007, will be presented.

2.4.1 Polycyclic aromatic hydrocarbons (PAH)
The national atmospheric emissions of polycyclenaaitic hydrocarbons show an increasing trend
between 1990 and 2007, from 104 Mg to 155 Mg. lEdufil and Table 2.11 illustrate the emission
trend from 1990 to 2007. Figure 2.11 also illustsathe share of PAH emissions by category in
1990 and 2007 as well as the total and sectorati@r from 1990 to 2007.
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Figure2.11 PAH emission trend, per centage share by sector and variation 1990-2007
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1990

Combustion in
energy and
transformation
industries
Non-industrial
combustion
plants
Combustion in
manufacturing
industry

Production
processes

9.09

23.11

291

44.48

Road transport 1.84

Other mobile
sources and
machinery

0.36

Wastg treatment 21.28
and disposal

Total 103.06

1995

7.68

32.72

2.93

44.06

1.88

0.37

31.10

120.73

2000 2001
Mg
6.54 6.93
44.56 46.38
2.16 2.14
42.44 39.90
2.08 2.16
0.36 0.36
29.54 31.22
127.68 129.08

2002

5.97

39.59

1.94

37.27

2.32

0.35

30.34

117.78

Table2.11 PAH emission trend from 1990 to 2007 (M Qg)

2003 2004
5.62 5.82
42.93 51.81
1.98 1.90
38.88 40.93
2.44 2.58
0.36 0.37
30.36 37.81

12258 141.23

2005

138.11

2006 2007

6.41 6.56 6.52

48.68 783. 68.68

2.27 2.23 2.45

43.81 5144. 43.16

2.68 2.79 2.90

0.37 0.36 0.34

33.90 5032. 31.23

142.73  155.30

Between 1990 and 2007, global emissions show a tgraaf about 51%. Among the most
significant changes, emissions framsidential plantsaccount for 39% of the total and show a
strong increase (about 165%) due to the increas®od consumption for heating; emissions from
processes in irorandsteel industriesandcollieries account for 28% of the total and show values
quite stable between 1990 and 2007; emissions &pem burning of agricultural wastggxcept
10.03), accounting for 20% of the total, show aorease of 47%. Emissions froplants in
agriculture, forestry and aquacultur@ccounting for 5% in 2007, show a large growtnr2000
onwards, due to the use of biomass in plants. heesof other subsectors is less than 2%.
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24.2 Dioxins
The national atmospheric emissions of dioxins slaodecreasing trend between 1990 and 2007,
with values varying from 472 g | Teq to 318 g | Tétgure 2.12 and Table 2.12 illustrate the
emission trend from 1990 to 2007. Figure 2.12 dlsstrates the share of dioxin emissions by
category in 1990 and 2007 as well as the totalsaatbral variation from 1990 to 2007.
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Figure 2.12 Dioxin emission trend, per centage share by sector and variation 1990-2007
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1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
gl Teq

Combustion in energy
and transformation 2497 2834 21.89 21.26 22.69 20.28 16.99 1473 1428 12.04

industries

Non-industrial 132.21 12049 106.49 49.92 43.05 4318 4302 41.84 4373 54.43
combustion plants

Combustion in
manufacturing 117.29 121.13 110.65108.40 103.03 103.87102.87 116.25 115.70 124.07

industry

Production processes 67.20 71.68 70.66 73.22 7532 75.84 79.58 7859 87.80 88.45
Road transport 7.22 7.45 419 3.90 3.49 331 2.88 257 248 2.48

\é\i’s"";;‘:;eatme”ta”d 123.51 110.54 55.58 36.50 35.46 3548 44.15 39.59 37.97 36.49

Total 47240 45961 369.46 29320 283.03 28196 28949 29357 301.96 317.96

Table2.12 Dioxin emission trend from 1990 to 2007 (g | Teq)

The general trend shows a decrease from 1990 t@ 2§0al to 33%, with a noticeable decline
between 1995 and 2001. The most considerable iedacbetween 1990 and 2007, are observed in
non-industrial combustion plantand waste treatment dispos#t59% and -71%, respectively).
Specifically, the reduction is principally due tbet cut of emissions from the combustion of
municipal waste both with energy recovery, repotteder the non industrial sector, and without
recovery, reported under the waste sector dueetantinoduction of regulations establishing more
stringent limits of dioxin emissions from stacks.

In 2007, the subsector which has contributed masttdtal emissions iscombustion in
manufacturing industriesaccounting for 39% of the total and showing acrease of 6% in the
period 1990-2007Production processemsccount for 28% of the total emissions in 200A8hg an
increase of about 32% in the period 1990-2007.

2.4.3 Hexachlorobenzene (HCB)
The national atmospheric emissions of hexaclorobe®mzshow an increasing trend in the period
1990-2007, varying from 19 kg to 28 kg. Figure 2&i®l Table 2.13 illustrate the emission trend
from 1990 to 2007. Figure 2.13 also illustratesshare of HCB emissions by category in 1990 and
2007 as well as the total and sectoral variatiomf.990 to 2007.
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Figure2.13 HCB emission trend, percentage share by sector and variation 1990-2007

1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
Mg

Combustion in energy
and transformation 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 000.00.000

industries

Non-industrial 0001 0002 0006 0014 0014 0014 0005 0.005 060.0 0.005
combustion plants

Combustion in 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 010.0 0.001
manufacturing industry

Road transport 0.003 0.003 0.004 0.004 0.005 0.005 0.006 0.006 070.00.007

‘é‘i’s;;‘;;eatmema”d 0.013 0.014 0.010 0.012 0.012 0.012 0.012 0.009 140.0 0.014

Total 0019 0020 0021 0030 0032 0033 0024 0021 0028 0028
Table2.13 HCB emission trend from 1990 to 2007 (Mg)
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The sector contributing most to the general trensdlaste incinerationwith exception of the years
2001-2003 where peaks are observed because adléwvamt weight of the commercial sector due to
the considerable increase of the amount of sludgaeration with energy recovery (which is
accounted for in this sector) burnt in a spectficimerator. The other two relevant sectorsrasel
transport andnon industrial combustion plantaccounting for 25% and 19%, respectively; both
sectors show a significant increase between 196Q2a7.

2.4.4 Polychlorinated biphenyl (PCB)
The national atmospheric emissions of polychlogdabiphenyl show a slight decreasing trend in
the period 1990-2007, about 1.8%, from 242 kg 0 2R
Figure 2.14 and Table 2.14 illustrate the emisdi@md from 1990 to 2007. Figure 2.14 also
illustrates the share of PCB emissions by categof®90 and 2007 as well as the total and sectoral
variation from 1990 to 2007.
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Figure 2.14 PCB emission trend, per centage share by sector and variation 1990-2007
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1990

Combustion in energy

and transformation 0.115
industries
Non-industrial 0.010

combustion plants
Combustion in 019
manufacturing industry

Production processes 0.092

Waste treatment and 0.006
disposal

Total 0.242

1995

0.119

0.012

0.016

0.100

0.005

0.252

2000

0.096

0.019

0.012

0.096

0.002

0.226

2001
Mg

0.099

0.022

0.012

0.095

0.002

0.231

2002

0.107

0.022

0.012

0.095

0.002

0.237

Table2.14 PCB emission trend from 1990 to 2007 (Mg)

2003 2004 2005 2006 2007

0.103 0.101
0.025 0.028
0.013 0.012
0.097 0.103
0.002 0.002

0.089 0.089 810.0

0.029 0.030 300.0

0.011 0.011 110.0

0.106 0.114 130.1

0.002 0.002 020.0

0240 0245 0.237 0.246 0.237

The subsectors contributing most to the generadtaae theproduction processesector and the
combustion in energgndtransformation industriesector, accounting for 48% and 34% of the total
emissions, respectively, and showing a reductiod4$ and 30%. The other relevant subsectors
arenon industrial combustion planedmanufacturing industrieand construction accounting for
12% and 4%, respectively; both sectors show arase between 1990 and 2007.
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3 ANALYSISOF KEY TRENDSBY SECTOR
31 Energy (NFR SECTOR 1)

3.1.1 Methodological issues

Methodologies used for estimating emissions from #ector are based on and conform to the
EMEP/CORINAIR guidebook (EMEP/CORINAIR, 2007), tHBCC Guidelines (IPCC, 1997;
IPCC, 2006) and the Good Practice Guidance (IPOGQR

Specifically, for road transport, COPERT 4 progragnmas been used to calculate emissions (EEA,
2007); the updated version of the model has beeheapfor the whole time series, resulting, in
particular, in an increase of N@mission levels.

A detailed description on the methods and nati@macific circumstances as well as reference
material is documented in the national inventorgore of the Italian greenhouse gas inventory
(ISPRA, 2009[b]). At national level, trends of tl& RTAP pollutants are described in the
environmental data yearbook published by ISPRARSP2009 [e]).

The National Energy Balance, published by the Mipief Economic Development, is the main
source of information to estimate emissions from émergy sector as it reports fuel consumption
for different sectors at national levels. Additibmdormation for electricity production is provide
by the major national electricity producers andthiy major national industry corporation. On the
other hand, basic activity data for road transpardritime and aviation, such as the number of
vehicles, harbour statistics and aircraft landingl dake-off cycles are provided in statistical
yearbooks published both by the National Instinft&tatistics and the Ministry of Transportation.
Other data are communicated by different categssp@ations.

The Institute, specifically the same unit respolesfbr the inventory compilation, also collectsalat
in the framework of the European Emissions Tradsujeme, the National Pollutant Emission
Register (EPER, now E-PRTR) and the Large Combustlants (LCP) Directives.

A unique database is being completed for the aisabfsthis information, so that figures are cross
checked and used to develop country-specific eomsisictors and input activity data levels. These
processes have improved the efficiency in collgctdata and exchange of information, and
whenever data cannot be straight used for the towecompilation, they are taken into account as
verification.

A complete description of methodological and atfidata improvements are documented every
year in a QA/QC plan (ISPRA, 2009]c]).

The following sections present an outline of themiay categories in the energy sector. Table 3.1
highlights the key categories identified in theteec
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NO,
NH3
NMVOC
CcO

PM 10
PM2.5
Pb

Cd

Hg

PAH
Dioxin
HCB

PCB

1Ala

24.1C

5.9¢

0.0¢

0.3t

0.94

1.4

1.71

1.17

1.47

8.22

0.2z

2.14

1.74

34.02

1A1b

14.2¢

2.1¢

0.0C

0.0¢

0.1c

0.64

0.7¢

0.1¢

0.3¢

1.52

0.0z

1.6t

0.0¢

1Alc

4.01

0.9¢

0.0C

0.0t

0.57

0.54

0.64

0.01

0.0z

0.1¢

3.9¢

0.0C

0.0C

1A2

19.3¢

14.8(C

0.01

1.0¢

11.0¢

14.8¢

17.6:

52.1¢

37.9¢

30.81

1.62

39.02

3.24

4.51

Note: grey shaded are key categories

Table3.1 Key categoriesin the energy sector in 2007

1A3a

ii (i)

0.05

0.16

0.05
0.07
0.01
0.01
0.14

0.00

0.00

1A3a
i (i)

0.07

0.21

0.10

0.11

0.22

0.00

0.00

1A3b

0.3z

21.0C

3.2¢

6.7¢

23.2¢

6.92

8.62

0.0C

2.62

1.1¢

0.2¢

17.42

1A3b

0.1

6.9¢

0.1

0.81

2.3¢

4.6¢

5.8¢

0.0C

0.6¢€

0.2¢

0.04

4.9¢

1A3b

0.1z

21.8¢

0.0

1.41

1.7¢C

4.57

5.6¢

0.0C

0.8

0.3¢

0.1z

2.8¢

1A3b

iv

0.01

0.6¢

0.0z

16.3¢

19.2(

1.8¢

2.3t

0.0C

0.1¢

0.0¢

0.3t

0.0¢

1A3b  1A3b
v Vi
%
2.04
6.04
4.11

1A3c

0.0C

0.3¢

0.0C

0.04

0.0¢

0.3C

0.37

0.0C

0.0C

0.01

1A3d

13.3¢

7.5C

0.0C

8.1C

5.84

3.95

4.8¢

0.0t

0.2C

0.0¢

1A3e

0.0C

0.14

0.0C

0.01

0.0z

0.0z

1A4a

1.62

3.48

0.0C

1.27

0.5¢

0.7z
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14.2¢

24.17

16.01

0.7¢C

3.64

17.6¢
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2.5C
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0.0C

4.14

17.1¢

14.4¢
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0.3C

9.5¢

7.92

38.61

12.0¢

1.51

1.81

1A4c  1A5b
0.0 0.0
6.4¢ 0.87
0.0C 0.0C
1.7¢ 0.2C
3.71 1.24
7.15 0.7¢
8.8¢ 0.94
0.0z 0.0C
1.1C 0.0C
0.8¢4
4.97 0.01
1.4C
0.22

1Bla
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0.61
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0.1t

0.1t

0.38
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1B2
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The energy sector is the main source of emissions in ltalthva share of more than 80% in
different pollutants under the UNECE conventioreafically, for the main pollutants, in 2007 the
sector accounts for:

* 98% in national total NQemissions;

* 88% in national total CO emissions;

*  92% in national total Soemissions.
Moreover, the sector comprises 82% of total,BMmissions and is also an important source for
heavy metals; specifically in 2007 energy sectaiegponsible for 82% of total Cd emissions and
accounts for a high share of other heavy meta#s.(99%), Cu (93%), Ni (95%), Se (92%).
There are no particular differences as comparedgeictoral share in 1990, except for lead whose
contribution in 1990, accounting for 98% of totalissions, was about 30% higher than 2007.

The most important source of emissions in the seotd2007, is represented byad transportat
least for the main pollutants: NO51.0%), CO (46.5%), NMVOC (25.4%), particulate teat
(PMyo 18.0%, PM522.5%) and HCB (25.3%). There has been a strongctiedh of lead emissions
from 1990 to 2007 in road transport due to replaadmf lead gasoline.

Manufacturing industrieandconstructionis the main source for heavy metals, accountingriore
than 52% of lead total emissions, 38% for cadmiua 1% for mercury, and dioxin (39%). The
source is also relevant for RMand PM;s as well as S©Q and NQ, about 15-20% of total
emissions.

Public electricityand heat productioris the main source of SCemissions in 2007 with a share of
24.1%, followed bymanufacturing industries and constructjoas already reportegyetroleum
refining (14.3%) and nationalavigation(13.4%); the source is also important for PCB smnoiss
(34%).

A sector which seems of increasing importance entin-industrial combustigras for N@Q, CO,
PM, emissions, accounting for 15-25%, and PAH (448i¢se emissions are prevalently due to
biomass combustiowhich occurs in the winter period becoming critita air quality issues. This
source is a key category for heavy metals, HCBR@B due to the increase of combustion of waste
with energy recovery reported under the sector.



3.2 Industrial Processes (NFR SECTOR 2)

3.2.1 Methodological issues

Methodologies used for estimating emissions from #ector are based on and conform to the
EMEP/CORINAIR guidebook (EMEP/CORINAIR, 2007), tiHBCC Guidelines (IPCC, 1997,
IPCC, 2006) and the Good Practice Guidance (IPOGQR

Moreover, as for thesnergy sector, a lot of information derives from datalecied in the
framework of the EPER/E-PRTR registry, Large Contibus Plant directives and European
Emissions Trading Scheme. Other small plants concaten their emissions which are also
considered individually. These processes have iuggrothe efficiency in collecting data and
exchange of information, and whenever data canedatiaight used for the inventory compilation,
they are taken into account as verification practiEnvironmental Reports published by industrial
associations are also considered in the verifingtimcess.

A detailed description on the methods and nati@macific circumstances as well as reference
material is documented in the national inventorgore of the Italian greenhouse gas inventory
(ISPRA, 2009[b]). At national level, trends of tl& RTAP pollutants are described in the
environmental data yearbook published by ISPRA R&P2009[e]). A complete description of
methodological and activity data improvements aoeudnented every year in a QA/QC plan
(ISPRA, 2009[c]).

The following sections present an outline of thenmeey categories in thadustrial processes
sector. Table 3.2 reports the key categories ifiedtin the sector.

2A1 2A2 2A5 2A6 2B1 2B2 2B3 2B5 2C 2D1 2D2 2G
%

SO 4.19 0.00 2.44 1.23 0.07 0.07
NO, 0.05 0.04 0.00 0.19 0.28 0.01

NH; 0.00 0.00 0.03

NMVOC 0.00 0.80 0.01 0.30 0.32 0.15 2.28
(6{0) 0.00 0.33 321

PM 10 3.78 1.16 0.06 1.63 0.45 4.58 0.02 0.01
PM2.5 0.71 0.22 0.01 0.30 0.27 451 0.00 0.00
Pb 28.56 0.8
Cd 1.05 15.10

Hg 3.38 28.19

PAH 27.79

Dioxin 27.82

HCB

PCB 47.78

Note: grey shaded are key sources
Table3.2 Key categoriesin theindustrial processes sector in 2007
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There is a general reduction of emissions in theogefor most of the pollutants due to the
implementation of different directives at Europeandl national level. A strong decrease is observed
especially in thehemical industrydue to the introduction of relevant technologicaprovements;
this sector is still a key source for Hg emissitiosn chlorine production.

The most important source of emissions in the seotd007, is represented byetal production
specifically iron and steel, at least for partitelmatter, heavy metals and POPs.
For SQ and particulate matter, significant emissionswdefiomcement productian

3.3 Solvent and other product use (NFR SECTOR 3)

3.3.1 Methodological issues

Methodologies used for estimating emissions froms #ector are based on and conform to the
EMEP/CORINAIR guidebook (EMEP/CORINAIR, 2007), tHECC Guidelines (IPCC, 1997;
IPCC, 2006) and Good Practice Guidance (IPCC, 2000)

The sector is characterized by a multitude of & which implies that the collection of activity
data and emission factors is laborious. A lot aitaots have been established in different sectors
with industrial associations and documentationexdéd even though improvements are still needed
especially in some areas.

Country specific emission factors provided by salaccredited sources are used, together with
some data provided by the national EPER/E-PRTR dRggiSpecific surveys based on local and
regional inventories have been funded by ISPRAReck NMVOC emission factors and update
emission estimates.

A detailed description on the methods and nati@pacific circumstances, as well as reference
material, is documented in the national inventagort of the Italian greenhouse gas inventory
(ISPRA, 2009[b]). At national level, trends of tl& RTAP pollutants are described in the

environmental data yearbook published by ISPRARSP2009(e]).
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NO,
NH3
NMVOC
CcO
PM 10
PM25
Pb

Cd

Hg
PAH
Dioxin
HCB
PCB

3A

18.7¢

3B

1.8¢

Note: grey shaded are key sources

Table3.3 Key categoriesin the solvent and other product use sector in 2007

%

3C

6.57

0.01

0.01

3D

15.9¢

0.01

The general reduction observed in the emissiordtodrihe sector is due to the implementation of
the European Directive 1999/13/EC on the limitatadremissions of volatile organic compounds
due to the use of organic solvents, entered intcef Italy in January 2004, which establishes a
reduction of the solvent content in products.

The main source of emissions, for NMVOC,pgint applicationwhere emissions derive mainly
from construction and building and wood applicatibhe second source of emissiooher paint

is for the most part characterized by emissionwithgy from domestic solvent use.
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3.4 Agriculture (NFR SECTOR 4)

34.1 Methodological issues

Methodologies used for estimating national emissilmom this sector are based on and conform to
the EMEP/CORINAIR guidebook (EMEP/CORINAIR, 200Te IPCC Guidelines (IPCC, 1997;
IPCC, 2006) and the Good Practice Guidance (IPC@OR Therefore, consistency among
methodologies for the preparation of the agriceltemission inventory under the CLRTAP and
UNFCCC is guaranteed and synergasong international conventions/European directiaes
implemented (Céndor and De Lauretis, 2007).

The procedure for the estimation of NEmissions has been initially reported in APAT (ARA
2005). However, a detailed and updated descritfdhe methodologies for the estimation of NH
emissions, as well as of national specific circansés and reference material, is reported in the
National Inventory Report for greenhouse gasesRISF2009[b]). At national level, trends of the
CLRTAP pollutants are described in the environmietidida. yearbook published by ISPRA (ISPRA,
2009[e]) and in Condoet al, 2008 for NH emissions. Moreover, every 5 years the national
agriculture UNFCCC/CLRTAP emission inventory isatjgregated at NUTS 3 level as requested
by CLRTAP (Condoet al, 2008). A database with the time series foredtars and pollutants has
been published (ISPRA, 2008[a]; ISPRA, 2008[b]; R# 2009[d]). Furthermore, a complete
description of methods and activity data improvetaeme documented every year in a QA/QC plan
(ISPRA, 2009[c]).

Since the 2006 submission, results from a spegibgect on Mediterranean area, editAIRaneo
project, have been included in the preparationhef CLRTAP/UNFCCC agriculture emission
inventory (CRPA, 2006[a]). Moreover, outcomes frtme convention signed between APAT and
the Ministry for the Environment, Land and Sea disdmission scenarios have been incorporated
(CRPA, 2006[b]; ENEA, 2006).

In the future, the implementation of ad hoc “Survey on Agricultural Production Methods”
(SAPM), regulated by the European Commission, kellcrucial for improving the preparation of
the national agriculture inventory. This surveylvaé carried out in Italy during the 2010 General
Agricultural Census. Information such as animalzgrg period, animal housing and storage
systems characteristics, and use of manure/slamylaind application will be collected. Some
information at provincial level (NUTS3) has beemeatly collected with the incorporation of
specific queries in the Farm Structure Survey (F&#» 2005 and 2007.

The following sections present an outline of themiay categories in the agriculture sector. Table
3.4 reports the key categories identified in thecadfure sector.
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4Bla 4Blb  4B2 4B3 4B4 4B5 4B6 4B7 4B8 4B9 4B13 4C 4D1 4F 4G
%

NOy 0.04

NH, 15.7¢  16.9¢ 2.05 0.43 0.05 0.24 0.0c 890 7.44 2.66 40.07

NMVOC 001 002 000 000 0.00 000 000 001 0.05

CcO 0.38

PM 10 068 084 007 005 001 223 573 1.35
PM25 054 069 006 004 000 04 093 1.68

Pb

Cd

Hg
PAH
Dioxin
HCB
PCB

Note: grey shaded are key sources

Table3.4 Key categoriesin the agriculture sector in 2007

The agriculture sector is the main source ofsMhtissions in Italy with a share of more than 94%;
for the main pollutants, in 2007 the sector accetmt

«  94% in national total Nglemissions;

+ 11% in national total PM emissions;

« 4% in national total PMs emissions.
Moreover, the sector comprises 0.4% of total COssmns, 0.1% of NMVOC and 0.04% of NO
There are no patrticular differences as compareddhtoral share in 1990.

Concerning NH emissions, the categoiManure Management (JBepresent, in 2007, 54% of
ammonia emissions (58% in 1990). In particularsMHkiissions frontattle (4B1) stand for 60% of
the category emissions, while emissions frewine (4B8) andpoultry (4B9) represent 16% and
14%, respectively.Direct soil emissions (4D)especially for the use of chemical fertilizers,
represent 40% in 2007 of ammonia emissions (41¥990).

Regarding PM10 emissions, the categbtgnure Management (4Baccounts f019.6% in 2007
(6.8% in 1990)Poultry (4B9) andswine (4B8) represent the major contributors to theltBitd;,
emissions from category 4B (60% and 23%, respdygjiv€he presence of large poultry and swine
farms in the Po river basin assume a particulavegice, at regional level, for air quality issues
especially for the specific meteorological condisdor that regional area.

Similar consideration may be done for Pdemissionsthe categoryManure Managemen4B)
contributes for2.7%in 2007 (1.9% in 1990)Cattle (4B1) accounts for 47%, whilgoultry (4B9)
stands for 32% to the total PM2.5 emissions frotegary 4B.
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3.5Waste (NFR SECTOR 6)

3.5.1 Methodological issues

Methodologies used for estimating emissions froms #ector are based on and conform to the
EMEP/CORINAIR guidebook (EMEP/CORINAIR, 2007), tHBCC Guidelines (IPCC, 1997;
IPCC, 2006) and the Good Practice Guidance (IPOGQOR

Activity data are derived by information from theaste cadastre, which is formed by a national
branch hosted by ISPRA and regional and provindigisions, and other national statistics. A

complete database of the national incineration tplas available and updated annually, which
reports the year of the construction and possiptgade, the typology of combustion chamber and
gas treatment section, if it is provided of energgovery (thermal or electric), and the type and
amount of waste incinerated (municipal, industiest, ).

Emission parameters and emission factors are dkrbye national studies or default figures,

according to data availability.

A detailed description on the methods and nati@pacific circumstances as well as reference
material is documented in the National Inventoryp&e on the Italian greenhouse gas inventory
(ISPRA, 2009 [b]).

The following sections present an outline of themkay categories in the wastector.

6A 6B 6C 6D
%
SO, 0.08
NO, 117
NHs 1.62 0.26
NMVOC 0.70 1.21 0.03
co 8.07
PM 10 ek
PM25 e
Pb 1.52
cd 2.00
Hg 1.60
PAH 20.11
Dioxin e
HCB 50.36
PCB 0.89

Note: grey shaded are key sources

Table3.5 Key categoriesin thewaste sector in 2007
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The waste sector, and in particuMfaste incineration(6C), is a relevant source of different
pollutants; for the main pollutants, in 2007, tleetsr accounts for:

« 50% in national total HCB emissions;

« 20% in national total PAH emissions.

+ 11% in national total Dioxin emissions;
Moreover, the sector comprises 7.4% and 7.9% af #M10 and PM2.5 emissions, respectively,
8.1% of CO, 1.2% of NQ and more than 1.5% of heavy metals (HM). Compgatire sectoral
1990 emissions, it's possible to note a severeatemuof the share of HCB (69.4% in 1990), and a
decrease in the share of dioxin emissions (26.1%980) as a consequence of the introduction of
more stringent limits of these emissions for incatien plants.

The European Council Directive 99/31/EC on the féindf waste transposed by the Legislative

Decree 13 January 2003 n.36, has been appliedetdtahan landfills since July 2005, but the
effectiveness of the policies will be significantthe future.
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4 Recalculations and I mprovements

4.1  Recalculations

To meet the requirements of transparency, consigt@omparability, completeness and accuracy
of the inventory, the entire time series from 199Wards is checked and revised every year during
the annual compilation of the inventory. Measuceguarantee and improve these qualifications are
undertaken and recalculations should be considesedcontribution to the overall improvement of
the inventory.

Recalculations are elaborated on account of changake methodologies used to carry out
emission estimates, changes due to different ditotaof emissions as compared to previous
submissions, changes due to error correctionsrandrisideration of new available information.

The complete NFR files from 1980 to 2007 have mémmitted.

The percentage difference between the time ses@srted in the 2008 submission and the series
reported this year (2009 submission) are showrainlel4.1 by pollutant.

Improvements in the calculation of emission estesdtave led to a recalculation of the entire time
series of the national inventory. Considering thialtemissions, the emission levels for the year
2006 showed a decrease especially for CO, PM10,.Pii SQ.

Relevant changes in the whole time series regarttegharticular, a revision of the emission
estimates from the transport sector. Specificdlly, road transport, the new version of Copert
model, Copert 4 (EEA, 2007), has been applied kmutzte emissions of all pollutants for the whole
period 1990-2007. The recalculation affected mai@ figures, which show an increase of about
4% of national total with respect to the previoubrmission. Other minor recalculation due to the
application of Copert 4 concerned CO, NMVOC, )N\HPM and Cd emission levels. For the
maritime sector, emissions have been revised fr@®8 bn account of the results of a national study
(TECHNE, 2009), which considered most recent tremtdsmaritime activities in terms of
technological improvements, fleet composition aetevant fuel consumption, and operational
times especially hotelling and manoeuvring in hartactivities; the use of new information led to a
reduction of ship average fuel consumptions forlést years. Besides it led to a reduction of CO
and NMVOC emissions and an increase ofxNgnissions in harbour for the whole time series.
Finally, changes also affected emissions from thatian sector, from 2000, because of a revision
of consumption values and relative parametersefihation fleet on the basis of the results of the
national study (TECHNE, 2009), which considered tmesent technological improvements in civil
aviation, fleet composition and a more accuratet $@tween national and international fuel
consumption. It resulted in a general decreases@fage fuel consumption and CO, NMVOC, PM
and NG emissions.

As for the other sectors and pollutants, a revisibooke and sinter plants emission factors leaal to
recalculation of PAH emissions, which levels insesh from about 10% in 1990 to 6% in 2006.
The high revision of HCB emissions in 2006 is doghe update of activity data for incineration
plants which treat industrial wastes in additiorttte above mentioned application of Copert 4 for
road transport emissions.

Minor changes affected NHemissions, for the whole time series, due to remif emission
factors for cattle and buffalo for the spreadingg
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SOx NOyx NH; NMVOC CO PM10 PM25 Pb Hg Cd DIOX PAH
%

1980 0.0 1.8 0.4 -0.1 -1.9
1981 0.0 1.8 0.4 0.1 -1.9
1982 0.0 1.9 0.4 -0.1 -1.9
1983 0.0 19 04 0.1 -1.9
1984 0.0 1.9 0.4 -0.1 -1.9
1985 0.0 1.8 0.4 0.0 2.0
1986 00 34 04 -1.4 -2.8
1987 0.0 32 04 -0.8 2.8
1988 0.0 3.1 0.4 -1.1 -2.8
19899 0.0 32 04 -0.9 -3.0
1990 00 31 04 2.1 -2.8 -5.8 -5.5 -02 00 22 0.0 .610
1991 0.1 29 04 2.1 34 6.3 6.1 04 00 20 01 009.
1992 0.1 29 03 -3.2 -3.5 -6.8 -6.5 08 00 23 -0.1 4 8.
1993 0.0 32 0.3 -0.5 20 -5.9 5.6 1.4 00 24 0.0 7.9
1994 00 3.0 0.3 0.5 -3.0 -5.6 -5.2 22 00 25 0.0 8.0
1995 0.0 3.0 0.4 0.1 -40 5.2 -4.7 30 00 26 0.0 7.9
1996 00 3.8 04 0.6 -4.3 -5.4 -4.9 37 00 26 0.0 8.0
1997 0.0 41 05 1.3 -48 53 47 48 00 27 0.0 7.6
1998 -0.2 43 05 2.9 -4.6 -4.6 -4.0 64 00 29 0.1 7.7
1999 -0.4 45 0.8 25 6.9 -4.2 34 84 00 30 0.0 6.9
2000 -08 38 22 4.5 -5.4 -4.0 -3.1 0.0 00 29 0.0 6.2
2001 -1.1 46 1.7 5.0 88 -44 36 00 -02 27 00 5 6.
2002 -1.0 7.6 1.2 7.1 -5.3 -4.7 -3.8 -02 00 38 0.1 16.
2003 -15 7.7 1.0 6.2 6.9 51 -43 -03 00 37 0.0 6 5.
2004 -1.8 10.2 0.9 4.7 7.7 -4.6 -3.7 -02 00 34 00 .15
2005 -1.7 9.2 06 3.0 -85 -53 44 02 01 34 0.0 9 5.
2006 -2.6 102 0.3 4.0 -6.9 -5.8 -4.9 -05 -01 31 0.0 5.9

Table 4.1 Recalculation between 2008 and 2009 submissions
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4.2  Planned improvements
Specific improvements are specified in the 2009 Q@/plan (ISPRA, 2009 [c]); they can be
summarized as follows.

For theenergyandindustrial processesectors, a major progress will regard the commbetif a
unique database where information collected in fiaenework of different directives, Large
Combustion Plant, E-PRTR and Emissions Trading,gatbered together thus highlighting the
main discrepancies in information and detectingeptial errors. For thagriculture and waste
sectors, improvements will be related to the abditg of new information on emission factors,
activity data as well as parameters necessaryrtg oat the estimates; specifically, a study on the
best available technologies used in agriculturetmas and availability of information on waste
composition and other parameters following the mmjeinto force of the European landfill
directive.

Finally, efforts will be addressed to the comparisoetween local inventories and national
inventory.

Further analyses will concern the collection oftisteal data and information to estimate
uncertainty in specific sectors.
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5 Projections

The national projections reported within the UNECEnvention are calculated by the model
RAINS Italy, the Italian version of the RAINS Eu®model (Amman et al., 1999; IIASA, 2008).
The estimations of SONOx, NMVOC and NH are based on an assessment of economic activities
and a control strategy, explained by economic seskt of abatement technologies planned in
terms of rates of application for the current antufe years (Pignatelli et al., 2007). Emission
factors are those used for the national emissieenitory estimations as well as national references
and personal communication with sectoral experts.

In order to assess future economic activities ketwb scenarios are developed:

* an energy scenario to estimate emissions from gnsogrces. The Markal (MARKket
Allocation) model (Goldstein et al., 1999) is uskdimplement the scenario at 2010.
Actually, this model has been modified at the bemig of the 1990s to take into
consideration the Italian circumstances and evalyaitential and costs of emissions
reduction of CQ, NO, e SQ. Markal ltaly (Gracceva and Contaldi, 2004) isoalsed to
develop the energy mitigation scenario also forRbarth National Comunication under the
UN Convention on Climate Change (MATTM, 2007).

e ascenario on production activities to estimatessians from non energy sources. National
statistics and projections of non energy econoriiwities are used to this end.

In addition to these scenarios, the national cordtategy, that's the whole set of abatement
technological measures to be implemented in the titterval considered, need to be defined.

Other documentation on emission scenarios in ttatybe found in Vialetto et al. (2005), Zanini et
al. (2005).

Emission projections at 2010 for the pollutantsutatgd by the National Emission Ceilings (NEC)
Directive (2001/81/EC) are reported in Table 5.1.

Moreover in Table 5.2, the national emission cgsitior Italy established by the D.Lgs. 171/2004
according to Annex | of the NEC directive are répdr
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NFR2 codes NOx SOy NH3 NMVOC

kt

1Ala: Public electricity and heat 124.03 57.73 3.18 6.96
1A1lb,c: Other energy industries 31.70 72.16 0.09 1.13
1A2: Manufacturing industries & construction 88.53 46.08 0.21 6.10
1A2a: Iron and steel 5.07 8.87

1A2f: Other manufacturing industry 49.53 23.73

1A3a: Civil aviation (LTO) 7.25 31.29 1.21
1A3b: Road transportation 424.97 0.56 5.87 225.73
1A3c: Railways 2.44 0.71 0.00 0.33
1A3d: Navigation 125.17 66.94 0.05 8.51
1A4a: Commercial / Institutional 73.56 10.61 1.77

1A4b: Residential 0.29 2.35 0.01 113.32
1A4c: Agriculture & forestry 107.39 38.81 0.06 47.97
1B2a: OIl 8.63 1.11 44.64
1B2b: Natural gas 30.31
1B2c: Flaring in oil and gas extraction 1.11 8.86 0.00

2B: Chemical industry 1.50 3.26 0.89 4.46
2D: Other production 34.69
3A: Paint application 155.71
3B: Degreasing and dry cleaning 2.92
3C: Chemical products, manufacturing and processing 33.76
3D: Other 201.56
4B1: Cattle 184.41

4B3-7 & 13: Other 18.71

4B8: Swine 47.97

4B9: Poultry 51.74

4D1: Direct soil emissions 89.61

4F: Field burning of agricultural waste 4.97 2.18 12.34
6A: Solid waste disposal on land 9.34
6B: Waste water handling 4.95

6C: Waste incineration 0.66 0.29

7: Other 6.93

Total 1,056.77 375.50 416.45 940.97

Table 5.1 Emission projectionsfor theyear 2010
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NOx SOy NH3 NMVOC
kt

990 475 419 1159
Table 5.2 National emission ceilingsfor Italy

The latest projections show that the 2010 emissoaiigngs will be reached for all the pollutants
except for NQ. Nevertheless, if the same methodology, as thah# 1998 negotiated for the NEC
directive, is used NQ projections would be 865 kt, whereas, taking iatcount the successive
modifications in the EMEP CORINAIR methodology,udigs reach 1,057 kt.

In 2009, a new energy scenario will be finalised amission projections will be updated jointly
with the preparation of projections of GHG emission the framework of the preparation of the
fith National Communication to the UNFCCC and tlJ GHG Monitoring Mechanism
requirements.

An accurate comparative analysis of the possibithdéu measure, in terms of cost/efficacy, has been
carried out sector by sector. In particular, stadirowed that a significant margin of reduction can
be obtained in the following sectors:

« industrial sector Adoption of best available technologies in the large plants according to
authorisation (environmental permit), as require@@07 by Annex | of Directive 96/61/EC
concerning integrated pollution prevention and cadr{tPCC).

» transport sectar Implementation of technical measures according Dicectives on
additional measures on light and heavy duty vehialed non-technical measures, such as
rationalization and promotion of public transpan the general population and goods.

» tertiary industrial and residential sectoMeasures to increase the usage of more efficient
household heating plants and appliances and thgyea#iciency of buildings; adoption of
innovative technologies, usage of low pollutionl$uend energy renewable sources.

Results of the studies are reported on the webkitee Ministry for the Environment, Land and Sea
http://www?2.minambiente.it/sito/settori_azione/ianm/emissioni/

66



References

Amman M., Cofala J., Heyes C., Klimont Z., Shopp, W999. The RAINS model: a tool for
assessing regional emission control strategiesimofe, Pollution Atmospherique, December 1999.

APAT, 2005. Methodologies used in Italy for theimsition of air emission in the agriculture
sector. Technical report 64/2005. Rome - Italy.
URL: http://www.apat.gov.it/site/contentfiles/001408000835_R64 2005.pdf

APAT, 2006. Quality Assurance/Quality Control pfan the Italian Emission Inventory. Procedures
Manual. June 2006.
URL: http://www.apat.gov.it/site/it-IT/APAT/PubblicazigAltre Pubblicazioni.html

Coéndor R.D., De Lauretis R., 2007. Agriculture ssion inventory in Italy: synergies among
conventions and directives. In: Ammonia emission@griculture. Ed. G.J. Monteny, E. Hartung.
Wageningen Academic Publishers. 404 p. The Nethésla

Condor R.D., Di Cristofaro E., De Lauretis R., 2008yricoltura: inventario nazionale delle
emissioni e disaggregazione provinciale. Istitutpesiore per la protezione e la ricerca ambientale,
ISPRA Rapporto tecnico 85/2008. Roma, Itali&L:
http://www.apat.gov.it/site/it-IT/APAT/PubblicazigRapporti/Documento/rapporto_85_2008.html

CRPA, 2006[a]. Progetto MeditAlRaneo: settore Agltiara. Relazione finale. Technical report on
the framework of the MeditAIRaneo project for thgrisulture sector, Reggio Emilia - Italy.

CRPA, 2006[b]. Predisposizione di scenari di eroissifinalizzati alla progettazione di interventi
per la riduzione delle emissioni nazionali di amiaca ed alla valutazione di misure e di progetti
per la tutela della qualita dell’aria a livello regale. Final report. Reggio Emilidtaly.

EEA, 2000. COPERT lll, Computer Programme to CalilEmissions from Road Transport -
Methodology and Emission Factors, European EnviemtmAgency, Technical report No 49,
November 2000.

EEA, 2007. COPERT 4, Computer programme to caleukamissions from road transport.
European Environment Agency, December 2007. URtp://lat.eng.auth.gr/copert/docs.htm

EMEP/CORINAIR, 2007. Atmospheric Emission InventoBuidebook. Technical report No
16/2007.

ENEA, 2006. Valutazione della possibilita di sastibne dell'urea con altri fertilizzanti azotati.
Final report. Rome, Italy.

Gracceva F., Contaldi M., 2004. Scenari energetatiani. Valutazione di misure di politica
energetica. ENEA, 2004.

Goldstein, G.A., L.A. Greening, and the PartnerdBA ESAP, 1999 Energy Planning and the
Development of Carbon Mitigation Strategies: Usihg MARKAL Family of Model&Vhite Paper

67



available from the International Resources Gro®R&jl URL: http://www.ecn.nl/unit_bs/etsap

IIASA, 2008.Technical Documentation on RAINS Europe.
URL: http://www.iiasa.ac.at/~rains/index.html

IPCC, 1997.Revised 1996 IPCC Guidelines for National GreenboGss Emission Inventories
Three volumes: Reference Manual, Reporting Man&aporting Guidelines and Workbook.
IPCC/OECD/IEA. IPCC WGL1 Technical Support Unit, HadCentre, Meteorological Centre,
Meteorological Office, Bracknell, UK.

IPCC, 2000. Good Practice Guidance and Uncertdfdapagement in National Greenhouse Gas
Inventories. IPCC National Greenhouse Gas InvesdofProgramme, Technical Support Unit,
Hayama, Kanagawa, Japan.

IPCC, 2006. 2006 IPCC Guidelines for National Gremrse Gas Inventories, Prepared by the
National Greenhouse Gas Inventories ProgrammeeBigyl H.S., Buendia L., Miwa K., Ngara T.
and Tanabe K. (eds). Published: IGES, Japan.

ISPRA. 2008[a]. Serie storiche dal 1980 al 200&edenissioni nazionali di inquinanti atmosferici,
Rete del Sistema Informativo Nazionale Ambientale SINANET. URL:
http://www.sinanet.apat.it/it/sinanet/serie stogicemissioni/NFR%201980-2006/view

ISPRA. 2008[b]. Database della disaggregazioneedidi provinciale dell'Inventario nazionale delle
emissioni:1990-1995-2000-2005. Istituto Superioer fa Protezione e la Ricerca Ambientale,
ISPRA. URL: http://www.sinanet.apat.it/it/inventaria/disaggreigae _prov2005/

ISPRA, 2009 [a]. National Greenhouse Gas Inveniystem in Italy. April 2009.
URL.: http://www.apat.gov.it/site/it-IT/APAT/PubblicazigAltre _Pubblicazioni.html

ISPRA, 2009 [b]. Italian Greenhouse Gas Invent@9Qt2007. National Inventory Report 2009.
April 2009.
URL:http://unfccc.int/national reports/annex i ghg imegies/national inventories submissions/i

tems/4771.php

ISPRA, 2009 [c]. Quality Assurance/Quality Contpdén for the Italian Emission Inventory. Year
2009. April 2009.
URL: http://www.apat.gov.it/site/it-IT/APAT/PubblicazigAltre Pubblicazioni.html

ISPRA, 2009 [d]. La disaggregazione a livello prmiale dell'inventario nazionale delle emissioni.
Anni 1990-1995-2000-2005. ISPRA, 92/2009.

ISPRA, 2009[e]. Annuario dei dati ambientali 20@&pitolo ATMOSFERA. Roma, Italia.
URL: http://annuario.apat.it/capitoli/Ver 6/versione eigitale/06%20Atmosfera.pdf

MATTM, 2007. Fourth National Communication undee tHN Framework Convention on Climate
Change. Italy. Ministry for the Environment, LanudaSea. November 2007.

68



Pignatelli T., De Lauretis R., Contaldi M., D’Elia Romano D., Vialetto G., 2007. Harmonization
of National inventory and projections of multi-pgknt emission scenarios. The ltalian experience
within the European context and the UN-ECE Conwentn Long Range Transboundary Air
Pollution. 16" Annual International Emission Inventory ConferettSEPA .

Romano D., Bernetti A., De Lauretis R., 2004. Diiet methodologies to quantify uncertainties of
air emissions. Environment International vol 3014®99-1107.

Techne, 2009. Stima delle emissioni in atmosfetasetore del trasporto aereo e marittimo. Final
report. TECHNE Consulting, March 20009.

UNECE, 2003. Guidelines for Estimating and Repgrtitmission Data under the Convention on
Long-range Transboundary Air Pollution, Emissiorp&#ing Guidelines. Air Pollution Studies no.
15, 2003. URLttp://www.unece.org/env/documents/2003/eb/airédrair.80.E. pdf

Vialetto G., Contaldi M., De Lauretis R., Lelli MMazzotta V., Pignatelli T., 2005. Emission
Scenarios of Air Pollutants in Italy using Integ@tAssessment Models. Pollution Atmosphrique,
vol. 185 pp.71-78.

Zanini G., Pignatelli T., Monteforti F., Vialetto.GVitali L., Brusasca G., Calori G., Finardi S.,

Radice P., Silibello C., 2005. The MINNI Project Mtegrated Assessment Modelling System for
Policy making. In Zerger A. and Argent R.M. (edsOMISIM 2005 International Congress on

Modelling and Simulation. Modelling and Simulati®ociety of Australia and New Zealand,

December 2005, pp. 2005-2011. ISBN: 0-9758400-2-9.

URL: http://www.mssanz.org.au./modsim05/papers/zanihi.pd

69



Annex: NFR codes

1A1 Energy industries

1Ala Public Electricity and Heat Production
1A1b Petroleum refining

1Alc Manufacture of Solid Fuels and Other Energy Indestr
1A2 Manufacturing Industries and Construction
1A2a Iron and Steel

1A2b Non-ferrous Metals

1A2c Chemicals

1A2d Pulp, Paper and Print

1A2e Food Processing, Beverages and Tobacco
1A 2f Other

1A3 Transport

1A 3aii (i) Civil Aviation (Domestic, LTO)

1A 3ai (i) Civil Aviation (International, LTO)

1A3b Road Transportation

1A 3bi R.T., Passenger cars

1A 3bii R.T., Light duty vehicles

1A 3biii R.T., Heavy duty vehicles

1A3biv R.T., Mopeds & Motorcycles
1A3bv R.T., Gasoline evaporation

1A 3bvi R.T., Automobile tyre and brake wear
1A 3bvii R.T., Automobile road abrasion
1A3c Railways

1A 3dii National Navigation

1A3e Other

1A 3ei Pipeline compressors

1A3eii Other mobile sources and machinery
1A4 Other Sectors

1A4a Commercial / Institutional

1A4b Residential

1A4bi Residential plants

1A 4bii Household and gardening (mobile)
1A4c Agriculture / Forestry / Fishing
1A4ci Stationary

1A 4cii Off-road Vehicles and Other Machinery
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1A 4 ciii

1A5a

1A5b
1B1
1B1la
1B1b
1B1lc
1B2
1B2a
1B2ai
1B2aiv
1B2av
1B2avi
1B2b
1B2c
2A
2A1
2A2
2A3
2A4
2A5
2A6
2A7
2B
2B1
2B2
2B3
2B4
2B5
2C
2D
2D1
2D?2
2G
3A
3B

3C

National Fishing
Other, Stationary (including Military)

Other, Mobile (Including military)
Fugitive Emissions from Solid Fuels
Coal Mining and Handling

Solid fuel transformation

Other

Oil and natural gas

Oil

Exploration Production, Transport
Refining / Storage
Distribution of oil products
Other

Natural gas

Venting and flaring

Mineral Products

Cement Production

Lime Production

Limestone and Dolomite Use
Soda Ash Production and use
Asphalt Roofing

Road Paving with Asphalt

Other including Non Fuel Mining & Construction
Chemical industry

Ammonia Production

Nitric Acid Production

Adipic Acid Production

Carbide Production

Other

Metal Production

Other Production

Pulp and Paper

Food and Drink

Other

Paint Application

Degreasing and dry cleaning

Chemical products, manufacture and processing
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3D

4B
4B1
4B1la
4B1b
4B2
4B3
4B 4
4B5
4B6
4B7
4B8
4B9
4B 13
ac
4D1
4F
4G
5B
6A
6B
6C
6D

Other including products containing HM sand POPs

M anur e management
Cattle

Dairy

Non-Dairy

Buffalo

Sheep

Goats

Camels and Llamas
Horses

Mules and Asses

Swine

Poultry

Other

Rice cultivation

Direct Soil Emission

Field burning of agricultural wastes
Other

Forest and grassland conversion
Solid waste disposal on land
Waste-water handling
Waste incinerator

Other waste
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