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VORWORT

Der vorliegende Bericht prasentiert eine Zusammenfassung der Daten zur Erfullung
des UNECE-Ubereinkommens Uber weitrdumig grenzuberschreitende Luftverun-
reinigungen, BGBI. Nr. 158/1983, einschliel3lich seiner Protokolle fur das Jahr 2001.

Zur Ermittlung der Daten wurde das Handbuch von EMEP/CORINAIR' angewandt.
Die Darstellung erfolgt im neuen NFR-Format? der UNECE.

Im AnschluR an dieses Vorwort wird der von der Republik Osterreich an die
Wirtschaftskommission der Vereinten Nationen fur Europa (UNECE) zu
ubermittelnde Emissionsbericht in englischer Sprache wiedergegeben. Es handelt
sich hierbei um eine Zusammenfassung der wichtigsten Daten mit AnfUhrung der
wesentlichsten methodischen Anderungen.

Dieser Bericht enthalt im Anhang Uberblickstabellen fiir die Schadstoffe SO,, NO»,
NHs, NMVOC, CO und Staub sowie fur Schwermetalle und persistente organische
Verbindungen. Der vollstandige Datensatz wird der Wirtschaftskommission der
Vereinten Nationen flr Europa in digitaler Form tbermittelt. Das Umweltbundesamt
wird noch in diesem Jahr eine detaillierte Darstellung der (in der diesjahrigen
Inventur) angewandten Methodik in einem eigenen Bericht (“Informative Inventory
Report 2003 — Submission under the UNECE/ CLRTAP Convention”) veroffentlichen.

Der vorliegende Bericht wurde vom Umweltbundesamt auf Grundlage des
Umweltkontrollgesetzes BGBI. Nr. 152/1998 erstellt. In § 6 (2) Z.15 wird der
Umweltbundesamt GmbH unter anderem die Erstellung fachlicher Grundlagen zur
Erfillung des Ubereinkommens (ber weitrdumige grenziberschreitende
Luftverunreinigung, BGBI. Nr. 158/1983 einschlieldlich seiner Protokolle, Ubertragen.
In § 6 (2) Z.20 werden die Entwicklung und Fuhrung von Inventuren und Bilanzen zur
Dokumentation des Zustandes und der Entwicklung der Umwelt sowie der
Umweltbelastungen und ihrer Ursachen ausdricklich als besondere Aufgaben des
Umweltbundesamtes genannt.

Das Umweltbundesamt versteht den vorliegenden Bericht als Beitrag im Rahmen der
Wahrnehmung seiner Funktion als Umweltschutzfachstelle des Bundes in Erfullung
der ihm im Umweltkontrollgesetz zugewiesenen Kompetenzen.

Datengrundlage

Das Umweltbundesamt fuhrt jahrlich eine Inventur des Ausstolles von
Luftschadstoffen durch, die als Grundlage fur die Erfullung der nationalen und
internationalen  Berichtspflichten herangezogen wird. Diese Osterreichische
Luftschadstoff-Inventur (OLI) wird erforderlichenfalls auch flir zurlickliegende Jahre
aktualisiert, um eine konsistente Zeitreihe zur Verfugung zu haben. Die in diesem
Bericht dargestellten Emissionsdaten ersetzen somit die publizierten Daten
vorhergehender Berichte.

" EMEP/CORINAIR Emission Inventory Guidebook. Third edition. Prepared by the EMEP Task Force on Emission
Inventories. October 2002 update. Internet site: http://reports.eea.eu.int

2 Nomenclature For Reporting

Umweltbundesamt/Federal Environment Agency — Austria BE-221 (2003)



4 Austria's National Air Emissions Inventory 1980-2001

Tabelle 1 fasst den Stand der Daten und das Berichtsformat des vorliegenden
Berichtes zusammen.

Tabelle 1: Datengrundlage des vorliegenden Berichts

Inventur Datenstand Berichtsformat

OLI 2002 Februar 2003 NFR-Format der UNECE

BE-221 (2003) Umweltbundesamt/Federal Environment Agency — Austria
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1 INTRODUCTION

This report presents a summary of the inventory data in fulfilment of Austria's annual
reporting obligation under the UNECE Convention on Long-range Transboundary Air
Pollution (CLRTAP) and its Protocols for the year 2001. For this report the new NFR-format’
of the UNECE was used. The inventory itself follows the EMEP/CORINAIR? Emission
Inventory Guidebook.

Basis of this report is the Austrian Air Emission Inventory 2002 (Osterreichische
Luftschadstoff-Inventur, OLI 2002) prepared by the Federal Environment Agency Austria for
the years 1980 to 2001.

In 2002 the Executive Body adopted new guidelines for estimating and reporting emission
data to further improve transparency, consistency, comparability, completeness and accuracy
of reported emissions. The new guidelines define the format for reporting of emission data
(Nomenclature For Reporting / NFR) and offer guidance on how to provide supporting
documentation. They specify minimum and additional reporting obligations.

Annex 1 of this report presents trend tables of SO,, NO,, NH;, NMVOC, CO, particulate
matter, heavy metals and persistant organic pollutants. The complete tables of the NFR-
Format, including in particular sectoral reports and sectoral background tables are submitted
to the UNECE separately in digital form only (excel files).

Following an recommendation of the guidelines mentioned above, this year the Federal
Environment Agency has provided an “Informative Inventory Report 2002 — Submission
under the UNECE/ CLRTAP Convention” for the first time. This new report contains detailed
and complete background information on the compilation of the 2001 emission inventory for
NOy. The “Informative Inventory Report 2003 will be published this year and is planned to
address NH3, SO, and NMVOC.

2 RELATION WITH EARLIER REPORTED DATA

The emission data reported in this submission (for each of the years from 1980 to 2001) are
revised and updated data, derived in line with the most recent findings on the comprehensive
estimation of emissions.

The most substantial revision of this submission is the generation of completely new,
consistent time series of the energy balance by STATISTIK AUSTRIA. The national energy
balance is the main data supplier for the underlying energy source data. Its activity data are
the basis for the calculation of the vast majority of the energy-induced emissions. Thus it have
been mainly the revisions of the energy balance, which considerably changed the trend of
Austria’s emissions.

Improvements in the sector “Agriculture” resulted in significant changes of NH; emissions.

The figures presented in this report replace data reported earlier by the Austrian Federal
Government under the reporting framework of thetUNECE/CLRTAP.

* EMEP/CORINAIR Emission Inventory Guidebook. Third edition. Prepared by the EMEP Task Force on Emission
Inventories. October 2002 update. Internet site: http://reports.eea.eu.int

Umweltbundesamt/Federal Environment Agency — Austria BE-221 (2003)
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3 SOURCES OF DATA

e The energy balance of STATISTIK AUSTRIA is the main data supplier of Austria’s
Greenhause Gas Inventory.

e Information about activity data and emissions for the industry sector is submitted to the
Federal Environment Agency by the Association of the Austrian Industries.

e Operators of steam boilers of public electricity and heating plants with more than 50 MW
report their emissions and activity data to the UBAVIE. Emissions of the pollutants
adressed in the inventory are calculated on the basis of these reported data.

e Operators of landfill sites report their activity data directly to UBAVIE. Emissions of the
years 1998-2001 are calculated on the basis of these data.

e Non energetic emissions are estimated by means of statistical data as well as by national
and international studies.

4 METHODOLOGICAL CHANGES WITH RESPECT TO THE
PREVIOUS UNECE-SUBMISSION

This chapter describes the methodological changes made to the inventory since the previous
submission. Further background information and a complete description of the 2002 inventory
will be given in the new “Informative Inventory 2003”. A detailed description of the 2001
submission for NOy is included in the “Informative Inventory Report 2002

BE-221 (2003) Umweltbundesamt/Federal Environment Agency — Austria
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ENERGY (1A)
Energy Balance

Until the previous submission 2002 the main data suppliers for the underlying energy source
data were the Austrian Institute for Economic Research (WIFO) for the period 1980-1995 and
STATISTIK AUSTRIA for the period 1996-2000.

This year STATISTIK AUSTRIA compiled a new energy balance in the IEA format on the
basis of the old WIFO energy balance and new information from industry. Inconsistencies of
the old energy balance time series were eliminated. More detailed fuel types are another
benefit of the new energy balance.

Revisions of the national energy balance have a great influence on the national emission
trend. In comparison to the submission from January 2002 lower energy related emissions
have been estimated for the base year and the whole time series.

Public Electricity and Heat Production (1A1a)

Total fuel consumption has been taken from the new energy balance. In comparison with
previous energy balances it reports a considerably lower consumption of fuel oil of
thermoelectric power conversion (-250.000 t).

For the year 2000 the emission declarations of combustion plants >= 50 MW have been
updated. Emissions of waste incineration for energy purposes reported in the previous
submission under categories 6C1 and 1AS5 are now reported under category 1Ala. Natural gas
so far double counted under categories 1Ala and 1A1b is now reported in sector 1A1b only.

Petroleum refining (141b)

Liquid fuel consumption of refineries has been taken from the new energy balance. Natural
gas consumption which in previous submissions was allocated under category 1A2f is now
reported under category 1Alb.

Manufacture of Solid Fuels and Other Energy Industries (1A1c)

Emissions from coal consumption of the mining industry which formerly were included in
category 1A2f are now included in category 1Alc.

Manufacturing Industries and Construction (142)

Emissions from the different industry branches so far included under category 1A2f are now
reported under the corresponding categories 1 A2b to 1A2e.

Iron and steel (142a)

Energy consumption of iron and steel industry has been updated according to the new energy
balance and information of the plant operators. Natural gas and residual fuel oil consumption
which in previous submissions were considered under category 1A2f are now reported under
category 1A2a.

Industry-Other (1A42f)

In previous submissions all emissions from fuel combustion in industry except iron and steel
industry were included in category 1A2f. In this submission only emissions from industry
which are not considered under the categories 1A2a to 1A2e are included.

Umweltbundesamt/Federal Environment Agency — Austria BE-221 (2003)
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The new energy balance includes a more detailed description of fuel application increasing
transparency and thus avoiding double counting of previous submissions under sector 1A2f:

Coke:

Coke so far double counted under categories 1A2f and 1A2a is now reported in sector 1A2a
only.

Fuel oil:

Fuel oil so far double counted under categories 1A2f and 1A2a is now reported in sector 1A2a
only.

Natural gas

Natural gas so far double counted under categories 1A2f and 1A2a is now reported in sector
1A2a only.

Aviation (143a)
The following study is the basis of the recalculations of NOy, SO, and VOC emissions:

Kalivoda M., Kudrna M.: "Air Traffic Emission Calculation for Austria 1990-2000";
on contract to the Federal Environment Agency Austria, 2002. Unpublished report.

In this new study emissions from aviation have been recalculated for the time series 1990 to
2000. The study has been performed to improve the accuracy of data concerning the
movements and associated emissions.

NOx, VOC and SO;:

For the air transport class IFR (Instrument Flight Rules) the very detailed methodology from
the CORINAIR guidebook in an advanced version has been used (based on the MEET
model*). Emissions for VFR (Visual Flight Rules) have been calculated using average
emission factors, an average fuel flow per hour and annual flight hours reported from
Austrocontrol. For military flights the consumed fuel and average emission factors have been
used. The calculation of the emissions of military flights does not distinguish between LTO
and cruise.

The number of LTO cycles has been reported by STATISTIK AUSTRIA. The split
international/national LTOs has been calculated by disaggregating the total number of
movements according to the ratio of fuel used for IFR domestic LTO and IFR international
LTO (assuming an equal fuel consumption for domestic and international LTO).

Assignment of the calculated emissions to the SNAP codes:

The SNAP category “Domestic LTO” includes emissions from IFR domestic LTO, VFR and
Military. The SNAP category “international LTO” corresponds with the IFR international
LTO. The SNAP category “domestic cruise” corresponds with the IFR domestic cruise. The
SNAP category “international cruise” corresponds with the IFR international cruise but is
adjusted for reasons of conformity with national energy statistics.

Calculation for 2001 :
The same emission factors and fuel allocation as in the year 2000 have been used. For the

total fuel comsumption, new data reported by STATISTIK AUSTRIA have been used.

4 European Commission: ,MEET — Methodology for calculating transport emissions and energy consumption®;
DG VII, European Communities, Belgium 1999.

BE-221 (2003) Umweltbundesamt/Federal Environment Agency — Austria
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Road Transportation (1A3b)

The driving pattern of the vehicle fleet has been recalculated for the whole time series, taking
into account the heavy increase of diesel vehicles share in the Austrian passenger car fleet. As
a result, total fuel consumption and emissions (especially NOyx and particles) of passenger cars
have increased. Emission factors for passenger cars have not been recalculated.

Due to new data on the driving behaviour in Austria the number of starts per vehicle and day
have changed. The cold start emissions have been recalculated.

On the basis of following study, emission factors for heavy duty vehicles (especially for
EURO 2 and EURO 3 vehicles) have been revised:

Hausberger, St.: ,,Update of the Emission Functions for Heavy Duty Vehicles in the
Handbook Emission Factors for Road Traffic®; on contract to the Federal Environment
Agency Austria, 2002; Unpublished report.

Other Sectors (144)

Energy consumption and disaggregation to sub categories have been updated according to the
new energy balance.

INDUSTRIAL PROCESSES (2)

Mineral Products (24): Asphalt Roofing (2A5), Road Paving with Asphalt (2A6)
Other Production (2D): Pulp and Paper (2D1), Chipboard (2D1), Food and Drink (2D2)

Activity data have been updated using updated statistical data.

WASTE (6)
Solid Waste Disposal on Land - Managed Waste Disposal (6A1)

From 1998 on all operators of landfill sites have to report their activity data directly to
UBAVIE (Deponieverordnungsdatenbank - Austrian disposal database). Emissions from
1998 to 2001 have been recalculated on the basis of these data.

Waste Incineration — Incineration of Municipal/Industrial Wastes (6C)

Emissions of waste incineration for energy purposes reported in previous submissions under
category 6C are now reported under category 1Ala.

AGRICULTURE 4)

In the previous inventory a very simple methodology using default and constant (for soils:
area- based) emission factors was applied. In 2001, UBAVIE contracted the Austrian
Research Center Seibersdorf and the Institute for Land-, Environment- and Energy
Engineering of the University of Agriculture Vienna to develope new emission estimates for
the sectors “Enteric Fermentation”, “Manure Management” and “Agricultural Soils”.

Umweltbundesamt/Federal Environment Agency — Austria BE-221 (2003)
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Following studies are the basis of the revised data:

e Gebetsroither, E.; Orthofer, R. & Strebl, F. (2002): Greenhouse Gas Emissions from
Agricultural Soils in Austria. ARC Seibersdorf research. Revised version. November 2002.

e Gebetsroither, E.; Orthofer, R. & Strebl, F., (2002): Greenhouse Gas Emissions from
Enteric Fermentation in Austria. ARC Seibersdorf research. July 2002.

e Amon B.; Amon T. & Hopfner-Sixt K. (2002): Emission Inventory for the Agricultural
Sector in Austria - Manure Management. Institute of Agricultural, Environmental and
Energy Engineering (BOKU — University of Agriculture, Vienna). July 2002.

For the first time NH; and NOy-emissions from fertilized and unfertilized cultures were
estimated as well as VOC-emissions from agricultural vegetation. Furthermore new counting
methods resulted in changes of the activity data in the livestock categories cattle, sheep,
fattening pigs and poultry. The consistency of the time series still needs further improvement.

5 METHOD OF REPORTING AND DATA BASIS

Austria, as many other European Countries, uses the CORINAIR calculation method (CORe
INventory AIR) for quantifying national emissions. The CORINAIR system is designed to
report air emissions from the EC and Phare countries to the European Environment Agency in
a common format. This common European-wide database is applied for the preparation of
specific inventories in accordance with the guidelines under the UNECE/CLRTAP and
UNFCCC.

Similar to the IPCC categories, the CORINAIR system has its own nomenclature, called
SNAP (Selected Nomenclature for sources of Air Pollution). This nomenclature is designed to
estimate not only emissions of greenhouse gases but all kind of air pollutants. The specifica-
tion of the SNAP categories has to be revised continuously due to new reporting require-
ments. The current SNAP code version used is SNAP 97. The results are presented in Col-
lectER databases on the EIONET. Each database stores one year of the time series and can be
read by using the CollectER V1.3 Software. The databases also include information about
non-GHG air pollutants which are needed for reporting to other conventions. The Austrian
Federal Environment Agency uses internally an expert system, which is a combination of an
Access database and Excel sheets. This system is more comprehensive and more flexible than
the CollectER databases.

The national project covering the entire present estimation of Air Emissions in Austria during
the reported period is the Austrian Air Emission Inventory (Osterreichische Luftschadstoff-
Inventur - OLI). The OLI figures for Austria's national emissions resulting from this project
have been transferred to the NFR-Format using CORINAIR standard procedures, in order to
comply with UNECE reporting obligations to ensure comparability of the reported data.

The complete tables of the NFR-Format, including in particular Sectoral Reports and Sectoral
Background Tables are submitted separately in digital form only (excel files). In this report
the NFR-Summary Tables are presented in Annex 1.

BE-221 (2003) Umweltbundesamt/Federal Environment Agency — Austria
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The following table summarises the status of the present report:

Table 1: Status of the present report

Reporting Obligation Format Inventory

Version

UNECE/CLRTAP NFR-Format OLI 2002

February 2003

Umweltbundesamt/Federal Environment Agency — Austria

BE-221 (2003)
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6 ANNEX 1

In Annex 1 trend tables of SO,, NO,, NH3;, NMVOC, CO, particulate matter, heavy metals
and persistant organic pollutants are presented. The complete tables of the NFR-Format,
including in particular Sectoral Reports and Sectoral Background Tables are submitted
separately in digital form only (excel files).

In this report the following notation keys are used for all tables:

“NO” (not occurring) for emissions by sources of compounds that do not occur for a
particular compound or source category within a country.

“NE” (not estimated) for existing emissions by sources of compounds that have not been
estimated.

“IE” (included elsewhere) for emissions by sources of compounds that are estimated but
included elsewhere in the inventory instead of in the expected source category.

“0” for emissions by sources of compounds which are estimated to be less than one half the
unit being used to record the inventory table and which therefore appear as zero after
rounding.

Umweltbundesamt/Federal Environment Agency — Austria BE-221 (2003)
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Trend table 1: SO, [Gg] 1980-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
2, Lal 2,12 B 2| ¢ Lo

S %E EéLé gg %mg (% Eéé = e %4 ga

) EOX | REdE| && |®pOR < = O & = @) Z = = A
1980 309,46 | 306,90 2,56 33,62| NO 0,05| NE 0,41 NE 343,54 0,11
1981 270,00 | 268,10 1,89 33,13| NO 0,05| NE 0,41 NE 303,58 0,12
1982 255,57 | 253,83 1,751 32,61| NO 0,05| NE 0,41 NE 288,64 0,11
1983 184,50 | 182,91 1,59 31,99| NO 0,05| NE 0,41 NE 216,94 0,14
1984 169,50 | 167,83 1,67 30,87| NO 0,05| NE 0,41 NE 200,82 0,19
1985 151,88 | 150,35 1,53] 30,51 NO 0,05| NE 0,41 NE 182,84 0,20
1986 133,77 | 132,31 1,46 28,76| NO 0,05| NE 0,41 NE 162,99 0,17
1987 116,36 | 114,84 1,521 2437| NO 0,05| NE 0,41 NE 141,19 0,20
1988 89,76 | 88,11 1,65 1542 NO 0,05| NE 0,21| NE 105,44 0,23
1989 | 8090| 7917| 1,73| 1322| NO 0,05| NE 0,3 NE | 9429| 028
1990 68,12 66,12 2,00 10,49| NO 0,00 NE 0,06 | NE 78,68 0,28
1991 | 6234| 61,04 130] 927| NO 0,00| NE 0,05| NE 71,67| 032
1992 51,11 49,11 2,00 7,95| NO 0,00 NE 0,03| NE 59,09 0,34
1993 49,59 | 47,49 2,10 828 NO 0,00 NE 0,04 | NE 57,91 0,36
1994 42,83 | 41,55 1,28 8,76 | NO 0,00 NE 0,05| NE 51,63 0,38
1995 43,61 | 42,08 1,53 835 NO 0,00 NE 0,05 NE 52,01 0,42
1996 | 41.83| 4063| 120] 928 NO 0,00| NE 0,05| NE 51,16| 047
1997 36,10 36,03 0,07 9,62 NO 0,00 NE 0,05| NE 45,77 0,48
1998 34,16 | 34,11 0,04 8,78 NO 0,00 NE 0,05| NE 42,99 0,50
1999 30,33| 30,19 0,14 8,60 NO 0,00 NE 0,05| NE 38,99 0,49
2000 29,82 29,67 0,15 817 NO 0,00 NE 0,05| NE 38,05 0,53
2001 | 27,97 2781 0,16| 864| NO 0,00| NE 0,05| NE | 3667 0,51

BE-221 (2003)
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Trend table 2: NO, [Gg] 1980-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
8.0 .3l 2412 B| E | & L |

S %E EéLé gg %mg (% Eéé B & %j ga

) EOX | REdE| && |®pOR < = O & = @) Z = = A
1980 204,96 | 204,96 IE 32,341 NO 5,08 NE 0,19| NE 242,57 1,05
1981 191,58 | 191,58 IE 30,92| NO 513 NE 0,19] NE 227,82 1,17
1982 189,35 | 189,35 IE 29,29 NO 516 NE 0,19 NE 223,99 1,09
1983 193,48 | 193,48 IE 27,90 NO 525| NE 0,19] NE 226,82 1,37
1984 | 194.85| 194,85 IE 26,66| NO 528| NE 0,09| NE | 226,98| 1,87
1985 201,08 | 201,08 IE 25,06 NO 528 NE 0,19] NE 231,61 1,99
1986 199,09 | 199,09 IE 20,73 | NO 526 NE 0,19] NE 225,28 1,70
1987 197,64 | 197,64 IE 19,61 NO 5711 NE 0,19| NE 223,15 1,95
1988 192,70 | 192,70 IE 19,50 NO 497| NE 0,11} NE 217,27 2,29
1989 | 18830 188,30| IE 1901 NO 526| NE 0,07| NE | 212,63 2,79
1990 181,24 | 181,24 IE 17,41 NO 5,201 NE 0,04| NE 203,88 2,77
1991 | 186,05| 186,05 IE 1748 NO 560| NE 0,03| NE | 209,16 3,12
1992 178,97 | 178,97 IE 16,84 NO 4,63| NE 0,02| NE 200,46 3,40
1993 174,48 | 174,48 IE 17,11 NO 5361 NE 0,02| NE 196,98 3,61
1994 167,90 | 167,90 IE 16,84 NO 5,86 NE 0,02| NE 190,63 3,77
1995 166,96 | 166,96 IE 15,81 NO 5361 NE 0,02| NE 188,15 4,23
1996 | 186,12 186,12| IE 1533| NO 516| NE 0,02| NE | 206,64| 4,66
1997 173,84 | 173,84 IE 15,32 NO 5,521 NE 0,03| NE 194,70 4,85
1998 182,85 | 182,85 IE 14,90 NO 5221 NE 0,03| NE 203,00 5,01
1999 172,52 172,52 IE 14,88 NO 5121 NE 0,03| NE 192,55 4,92
2000 176,67 | 176,67 IE 14,60| NO 5,081 NE 0,03| NE 196,38 5,36
2001 | 179,70| 179,70| IE 14,64 NO 502| NE 0,03| NE | 199,40| 5,16

Umweltbundesamt/Federal Environment Agency — Austria BE-221 (2003)
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Trend table 3: NMVOC [Gg] 1980-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
2. o8| 2412 8| B | 8 L

S %E EéLé gg %mg (% Eéé = m %4 ga

&) EOX | REdE| && |®pOR < = O & = @) Z = = A
1980 192,29 | 183,33 8,96 | 24,34| 140,16 491| NE 0,27 NE 361,96 0,11
1981 193,39 | 185,12 8,26 | 23,13 | 143,76 4,84 NE 0,27 NE 365,38 0,13
1982 192,50 | 184,85 7,66 22,17 147,36 496| NE 0,26 | NE 367,26 0,12
1983 194,24 | 186,87 7,37 21,87 150,96 4,87 NE 0,26 | NE 372,21 0,15
1984 197,48 | 190,06 7421 21,68 154,56 493 NE 0,26 | NE 378,91 0,20
1985 197,47 | 189,76 7,71 20,67 | 158,16 496| NE 0,26 | NE 381,53 0,22
1986 192,91 | 185,03 7,87 19,67 162,16 4,87 NE 0,26 | NE 379,88 0,18
1987 191,24 | 183,26 7,99 19,76 | 166,16 490| NE 0,26 | NE 382,33 0,21
1988 178,02 | 170,09 7,931 20,23 | 169,60 5,021 NE 0,26 | NE 373,12 0,25
1989 166,72 | 158,51 8,21 20,20 172,40 497| NE 0,26 | NE 364,54 0,30
1990 158,22 | 149,44 8,78 | 16,68| 167,69 1,94 NE 0,25| NE 344,78 0,30
1991 162,34 | 152,69 9,64 18,17 | 140,03 1,93| NE 0,25| NE 322,72 0,33
1992 148,98 | 139,26 9,721 19,69 122,39 1,87 NE 0,24 NE 293,17 0,37
1993 142,97 | 133,29 9,68 | 21,18 115,79 1,84| NE 0,23| NE 282,02 0,39
1994 130,32 | 123,14 7,18 21,56 115,96 1,90 NE 0,23| NE 269,97 0,42
1995 125,62 | 119,20 6,43 | 21,24| 122,13 1,91 NE 0,22| NE 271,13 0,46
1996 123,69 | 118,14 5,541 21,26 121,63 1,89 NE 0,22| NE 268,68 0,54
1997 96,37| 91,36 500 21,22 130,10 1,97| NE 0,21 NE 249,86 0,60
1998 92,61| 88,05 4,56 20,81 | 126,94 1,93| NE 0,20 NE 242,49 0,66
1999 86,67 | 82,98 3,69 21,09 126,94 1,97 NE 0,20 NE 236,86 0,64
2000 81,71 | 78,02 3,69 20,79 | 126,94 1,87| NE 0,20 NE 231,51 0,67
2001 82,44 | 78,84 3,61 20,75| 126,94 1,92 NE 0,19 NE 232,25 0,65
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Trend table 4: CO [Gg] 1980-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
z g o 2 2

© 2S|E2E| 52 [Ex3| 3 0G| & ~ | 82| 2¢

m EO<|EHEZ| €2 |®»oa < O K 2 o Z = =&
1980 1399,0 | 1399,0 IE 346,7| NO 30,3| NE 18,9 NE 17948 0,3
1981 1357,9| 13579 IE 344,11 NO 30,3| NE 18,9 NE 1751,1 0,4
1982 1328,7 | 1328,7 IE 341,01 NO 30,3| NE 18,8 NE 1718,8 0,3
1983 1304,8 | 1304,8 IE 340,3| NO 30,2 NE 18,8 NE 1694,1 0.4
1984 | 1306,7| 1306,7| IE 3722| NO 303| NE 18,7 NE | 1727,9 0,6
1985 1278,8 | 1278,8 IE 380,4| NO 30,3 NE 18,7| NE 1708,1 0,6
1986 1227,1| 1227,1 IE 370,3| NO 30,2 NE 18,6 | NE 1646,2 0,5
1987 1214,0 | 1214,0 IE 315,7| NO 30,2| NE 18,4 NE 1578.4 0,6
1988 1118,3| 11183 IE 322,77 NO 30,2 NE 18,5 NE 1489.8 0,7
1989 | 1038,8| 1038,8| IE 339,1| NO 302| NE 18,6| NE | 1426,7 0,9
1990 949,7 | 949,7 IE 267,9| NO 1,8 NE 18,6 NE 1238,0 0,8
1991 987,6| 987.6| IE 238,7| NO 18| NE 183| NE | 1246,3 0,9
1992 894,4| 8944 IE 2834 NO 1,8 NE 18,0 NE 1197,6 1,0
1993 851,9| 8519 1E 2953 NO 1,7 NE 17,5 NE 1166,5 1,1
1994 | 7884| 7884| IE 3094| NO 1,7 NE 172| NE | 1116,8 1,1
1995 773,3 7733 IE 237,91 NO 1,7 NE 16,7 NE 1029,7 1,3
1996 | 7722| 7722| 1IE 2599 NO 1,7 NE 164| NE | 1050,2 1,4
1997 6999 699,9 IE 267,9| NO 1,7 NE 15,8 NE 985.4 1,5
1998 | 681,1| 681,1| IE 255,1| NO 1,7 NE 152| NE 953,1 1,6
1999 | 657,7| 6577 IE 232,8| NO 1,7 NE 150| NE 907,2 1,6
2000 | 618,9| 6189 IE 2235 NO 1,7| NE 147| NE 858,7 1,7
2001 643,6| 643,6| IE 199.9( NO 1,7 NE 14,5| NE 859,7 1,6
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Trend table 5: NH;3 [Gg] 1980-2001

NFR-Sectors

1 1A 1B 2 4 5 6 0 IB
Bl o3| 2412 Bl B |8 .

&) EOX | REdE| && |®pOR < = O & = Z = = A
1980 1,28 1,28 IE 0,21 NO 49,85| NE 0,01 51,35 0,00
1981 1,20 1,20 IE 0,20 NO 50,72 NE 0,01 52,13 0,00
1982 1,20 1,20 IE 0,19| NO 51,01 | NE 0,01 52,41 0,00
1983 1,18 1,18 IE 0,19] NO 52,02| NE 0,01 53,40 0,00
1984 121 121] IE 0,09 NO | 5241| NE 0,01 53,83| 0,00
1985 1,27 1,27 IE 0,19 NO 52,100 NE 0,01 53,57 0,00
1986 1,29 1,29 IE 0,18 NO 51,53| NE 0,01 53,00 0,00
1987 1,29 1,29 IE 0,18 NO 52,47| NE 0,01 53,95 0,00
1988 1,27 1,27 IE 0,19] NO 49,86 | NE 0,01 51,33 0,00
1989 130 130| IE 0,8 NO | 5095| NE 0,01 52,44| 0,00
1990 1,27 1,27 IE 0,18 NO 50,80| NE 0,01 52,27 0,00
1991 141 141] IE 0,17 NO | 5182| NE 0,01 5341| 0,00
1992 1,42 1,42 IE 0,16 NO 48,33| NE 0,01 49,92 0,00
1993 1,53 1,53 IE 0,17| NO 54,74 NE 0,01 56,45 0,00
1994 1,50 1,50 IE 0,13| NO 55,89 NE 0,01 57,53 0,00
1995 154| 154| 1IE 0,00| NO | 5524| NE 0,01 56,88 0,00
1996 162 1.62| IE 0,00 NO | 5381| NE 0,01 5554| 0,00
1997 1,57 1,57 IE 0,10 NO 55,18| NE 0,01 56,86 0,00
1998 1,57 1,57 IE 0,10 NO 54,47| NE 0,01 56,14 0,00
1999 1,52 1,52 IE 0,12| NO 53,30 NE 0,01 54,94 0,00
2000 1,41 1,41 IE 0,10 NO 52,20 NE 0,01 53,72 0,00
2001 1,50 150| IE 0,08 NO | 52,14 NE 0,01 53,72| 0,00
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Trend table 6: Cd [Mg] 1985-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
8.0 .3l 2412 B| E | & L |

S %E EéLé gg %mg (% Eéé B & %j ga

) EOX | REdE| && |®pOR < = O & = @) Z = = A
1985 3,65 3,65 IE 0,88 0,00 0,22| NE 0,14 NE 4,89 0,00
1986 3,29 3,29 IE 0,76 0,00 0,22 NE 0,12] NE 4,38 0,00
1987 2,74 2,74 IE 0,70 0,00 0,22| NE 0,11 NE 3,76 0,00
1988 2,29 2,29 IE 0,67 0,00 0,22| NE 0,08 NE 3,25 0,00
1989 210 2,10| IE 0,63| 000 022 NE 0,06| NE 3,01 0,00
1990 2,01 2,01 IE 0,50 0,00 0,01| NE 0,06 NE 2,59 0,00
1991 2,00 2,00 IE 0,44 0,00 0,01| NE 0,05 NE 2,50 0,00
1992 1,83 1,83 IE 0,33 0,00 0,01| NE 0,01 NE 2,18 0,00
1993 1,90 1,90 IE 0,29 0,00 0,01| NE 0,01 NE 2,21 0,00
1994 162 162| IE 026 000| 001| NE 0,00| NE 1,90 0,00
1995 1,44 1,44 IE 0,21 0,00 0,01 NE 0,00 NE 1,67 0,00
1996 1,50 1,50| IE 0,09| 000| 0,01| NE 0,00| NE 1,71 0,00
1997 1,52 1,52 IE 0,20 0,00 0,01| NE 0,00 NE 1,73 0,00
1998 1,50 1,50 IE 0,17 0,00 0,01| NE 0,00 NE 1,68 0,00
1999 1,37 1,37 IE 0,19 0,00 0,01| NE 0,00 NE 1,58 0,00
2000 1,21 1,21 IE 0,20 0,00 0,01| NE 0,00 NE 1,43 0,00
2001 1,32 1,32 IE 0,20 0,00 0,01 | NE 0,00 NE 1,53 0,00
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Trend table 7: Hg [Mg] 1985-2001

NFR-Sectors

1A 1B 2 4 5 6 0 IB

z ol 4 |2 8| Z =)

2E2|Edz| 20 |5E8) 2 |2%%) & ARt

RS2 |REE| 2% 25%| 2 |[3B2| & Z2 | E&
1985 2,29 IE 1,93 NO 0,03 NE 0,09 4,33 0,00
1986 2,02 IE 1,77 NO 0,03 NE 0,08 3,90 0,00
1987 1,61 IE 1,61 NO 0,03 NE 0,07 3,33 0,00
1988 1,26 IE 1,49 NO 0,03 NE 0,06 2,84 0,00
1989 1,I15| IE 1,35 NO| 003| NE 0,06 2,59 0,00
1990 1,25 IE 1,20 NO 0,00 NE 0,05 2,50 0,00
1991 1,30 IE 1,04 NO 0,00 NE 0,05 2,39 0,00
1992 1,16 IE 0,85 NO 0,00 NE 0,02 2,03 0,00
1993 1,18 IE 0,68 NO 0,00 NE 0,02 1,89 0,00
1994 1,08 IE 0,52 NO 0,00 NE 0,02 1,62 0,00
1995 1,00 IE 0,54 NO 0,00 NE 0,02 1,57 0,00
1996 1,00 IE 0,50 NO 0,00 NE 0,02 1,52 0,00
1997 1,00 IE 0,52 NO 0,00 NE 0,02 1,55 0,00
1998 0,95 IE 0,41 NO 0,00 NE 0,01 1,37 0,00
1999 0,90 IE 0,35 NO 0,00 NE 0,01 1,27 0,00
2000 0,82 IE 0,32 NO 0,00 NE 0,01 1,15 0,00
2001 0,83 IE 0,32 NO 0,00 NE 0,01 1,16 0,00
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Trend table 8: Pb [Mg] 1985-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
8.0 .3l 2412 B| E | & L |

S %E EéLé gg %mg (% Eéé B & %j ga

m EO<|EHEZ| €2 |®»oa < O K 2 o Z = =&
1985 | 259,91 | 25991 | IE 63,99 002| 1,12| NE 585 NE | 330,89 0,00
1986 | 256,61| 256,61| IE 53,79 002| 1,12| NE 527| NE | 316,82 0,00
1987 | 250,68| 250,68 IE 49,13| 0,02| 1,12| NE 469 NE | 30565 0,00
1988 | 225,46| 225,46| 1IE 46,30 0,02 1,12| NE 2,59 NE 275,50 0,00
1989 | 196,70| 196,70 | IE 42,76 0,02| 1,12| NE 1,64| NE | 24224 0,00
1990 | 171,88| 171,88| IE 32,63|  0,02| 006 NE 1,02| NE | 20562| 0,00
1991 | 142,04| 142,04| IE 27,56 0,02| 0,06 NE 0,78| NE | 17047 0,00
1992 99,04 | 99,04| IE 19,00 002| 006 NE 049| NE | 118,61 0,00
1993 70,42| 7042| IE 1545 0,02| 006 NE 038| NE 86,34 0,00
1994 4825| 4825| IE 1224 002 006 NE 027| NE 60,83 0,00
1995 13,69 13,69| IE 477 002 0,06 NE 0,01| NE 18,56 | 0,00
1996 13,63| 13,63| IE 440 0,02| 0,06 NE 0,01| NE 18,12 0,00
1997 12,20 1220 IE 490| 0,02 006 NE 0,01| NE 17,20 0,00
1998 10,76 | 10,76 | IE 476| 0,02| 0,06 NE 0,01| NE 15,62 0,00
1999 965 9,65 1IE 501| 0,02 006 NE 0,01| NE 14,76 | 0,00
2000 821 821| IE 554|  0,02] 006 NE 0,01| NE 13,85 0,00
2001 8,70| 870| IE 551  0,02] 006 NE 0,01| NE 1430 0,00
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Trend table 9: PAH [Mg] 1985-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
8.0 .3l 2412 B| E | & L |

S %E EéLé gg %mg (% Eéé = m %4 ga

&) EOX | REdE| && |®pOR < = O & = @) Z = = A
1985 11,85 11,85 IE 7,88 0,15 8,47| NE 0,00 NE 28,35 0,00
1986 11,21 11,21 IE 7,82 0,15 8,46| NE 0,00 NE 27,64 0,00
1987 11,03| 11,03 IE 7,91 0,15 8,46| NE 0,00 NE 27,56 0,00
1988 10,06 | 10,06 IE 7,46 0,15 8,46| NE 0,00 NE 26,14 0,00
1989 952 952| IE 757|  0,15| 846| NE 0,00 NE | 2570| 0,00
1990 944| 944| IE 744  015| 049 NE 0,00| NE 17,51 0,00
1991 10,32 10,32 IE 7,18 0,15 0,49| NE 0,00 NE 18,13 0,00
1992 9,38 9,38 IE 3,59 0,11 0,49| NE 0,00 NE 13,56 0,00
1993 9,31 9,31 IE 0,52 0,07 0,48| NE 0,00 NE 10,39 0,00
1994 838 838| IE 0,59| 006| 048] NE 0,00| NE 951 0,00
1995 8,82 8,82 IE 0,49 0,04 0,48| NE 0,00 NE 9,83 0,00
1996 951 951| IE 090| 002| 048] NE 0,00| NE 10,90 0,00
1997 8,55 8,55 IE 0,47 0,01 0,48| NE 0,00 NE 9,50 0,00
1998 8,19 8,19 IE 0,41 0,00 0,48 NE 0,00 NE 9,08 0,00
1999 8,01 8,01 IE 0,25 0,00 0,48| NE 0,00 NE 8,74 0,00
2000 7,49 7,49 IE 0,19 0,00 0,48| NE 0,00 NE 8,16 0,00
2001 822| 822 IE 0,09| 000| 048] NE 0,00| NE 8,89 0,00
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Trend table 10: DIOXIN [g] 1985-2001

NFR-Sectors

1 1A 1B 2 3 4 5 6 7 0 IB
z g m 2 a

S 2E|22E| B8 |[Ex2| 3 [29%| = = | 82| 21

&) EOX | REdE| && |®pOR < = O & = @) Z = =
1985 108,87 | 108,87 IE 51,66 5,19 6,05| NE 1590 NE 187,67 0,00
1986 107,25 107,25 IE 51,39 6,20 6,05| NE 15,89 NE 186,78 0,00
1987 115,27 115,27 IE 51,18 0,24 6,05| NE 15,89 NE 188,62 0,00
1988 110,82 110,82 IE 41,97 1,06 6,05| NE 1548 | NE 175,38 0,00
1989 102,05 102,05 1IE 41,51 1,06 6,05| NE 1529 NE 165,96 0,00
1990 101,29 | 101,29 IE 39,13 1,06 0,35| NE 18,19| NE 160,02 0,00
1991 80,00 | 80,00 1IE 35,27 1,04 0,35| NE 17,75| NE 134,42 0,00
1992 52,37 52,37 IE 22,01 0,02 0,35| NE 0,53| NE 75,28 0,00
1993 49,00 | 49,00 IE 17,14 0,02 0,35| NE 0,22| NE 66,73 0,00
1994 | 4406| 44,06| IE 11,39 000 035 NE 0,08 NE | 558 | 0,00
1995 45,40 | 45,40 IE 12,32 0,00 0,35| NE 0,08| NE 58,16 0,00
1996 47,56 | 47,56 IE 11,27 0,00 0,35| NE 0,08| NE 59,26 0,00
1997 46,59 | 46,59 IE 12,25 0,00 0,35| NE 0,08| NE 59,27 0,00
1998 43,31 43,31 IE 11,53 0,00 0,35| NE 0,08| NE 55,27 0,00
1999 38,25| 38,25 IE 12,70 0,00 0,35| NE 0,08| NE 51,38 0,00
2000 35,02 35,02 IE 14,14 0,00 0,35| NE 0,08| NE 49,59 0,00
2001 37,79 | 37,79 IE 14,04 0,00 0,35| NE 0,08 NE 52,25 0,00
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Trend table 11: HCB [kg] 1985-2001

NFR-Sectors

1A 1B 3 4 5 0 IB
8o o3| 242 B B | 8 _
EOX | REdE| && |®pOR < = O & = Z = = A
1985 82,61 IE 7,70 1,21| NE 105,97 0,00
1986 79,78 IE 8,11 1,21 NE 103,50 0,00
1987 82,51 IE 8,11 1,21| NE 106,19 0,00
1988 77,67 IE 8,21 1,21| NE 99,03 0,00
1989 7298| IE 934| 121| NE 9518 0,00
1990 72,51 IE 9,05 0,07| NE 91,76 0,00
1991 69,21 IE 6,39 0,07| NE 84,00 0,00
1992 55,54 IE 7,49 0,07| NE 68,17 0,00
1993 53,46 IE 6,47 0,07| NE 63,76 0,00
1994 47,69 IE 1,25 0,07| NE 51,50 0,00
1995 50,03 IE 0,00 0,07| NE 52,81 0,00
1996 52,92 IE 0,00 007 NE 5546 0,00
1997 48,89 IE 0,00 0,07| NE 51,65 0,00
1998 45,97 IE 0,00 0,07| NE 48,56 0,00
1999 42,98 IE 0,00 0,07| NE 45,84 0,00
2000 39,15 IE 0,00 0,07| NE 42,32 0,00
2001 43,21 IE 0,00 0,07| NE 46,36 0,00
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Trend table 12: TSP [Mg] 1990-2001

NFR sectors 1990 1995 1999 2000 2001
1 ENERGY 32541 33867 34523 34994 36233
1 A FUEL COMBUSTION
ACTIVITIES 32541 33867 34523 34994 36233
1 B FUGITIVE EMISSIONS FROM
FUELS 1IE 1IE IE 1IE 1IE
2  INDUSTRIAL PROCESSES 24273 25431 28673 27391 27367
3 SOLVENT AND OTHER
PRODUCT USE NO NO NO NO NO
4  AGRICULTURE 16983 16775 16759 15871 15878
5 LAND USE CHANGE AND
FORESTRY NE NE NE NE NE
6 WASTE 166 184 205 205 205
7 OTHER NE NE NE NE NE
NATIONAL TOTAL 73962 76257 80160 78461 79682
International Bunkers 307 456 531 577 556
Trend table 13: PM 10 [Mg] 1990-2001
NFR sectors 1990 1995 1999 2000 2001
1 ENERGY 25290 26025 26003 26083 26661
1 A FUEL COMBUSTION
ACTIVITIES 25290 26025 26003 26083 26661
1 B FUGITIVE EMISSIONS FROM
FUELS IE 1IE IE IE 1IE
2  INDUSTRIAL PROCESSES 13509 13192 14700 14095 14077
3 SOLVENT AND OTHER
PRODUCT USE NO NO NO NO NO
4  AGRICULTURE 7655 7555 7553 7142 7148
5 LAND USE CHANGE AND
FORESTRY NE NE NE NE NE
6  WASTE 79 87 97 97 97
7  OTHER NE NE NE NE NE
NATIONAL TOTAL 46532 46860 48353 47416 47983
International Bunkers 307 456 531 577 556
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Trend table 14: PM 2,5 [Mg] 1990-2001

NFR sectors 1990 1995 1999 2000 2001
1 ENERGY 21321 21920 21700 21636 21985
1 A FUEL COMBUSTION
ACTIVITIES 21321 21920 21700 21636 21985
1 B FUGITIVE EMISSIONS FROM
FUELS 1IE 1IE IE 1IE 1IE
2 INDUSTRIAL PROCESSES 5333 4699 5155 4964 4956
3 SOLVENT AND OTHER
PRODUCT USE NO NO NO NO NO
4  AGRICULTURE 898 868 870 804 808
5 LAND USE CHANGE AND
FORESTRY NE NE NE NE NE
6  WASTE 25 27 30 30 30
7  OTHER NE NE NE NE NE
NATIONAL TOTAL 27577 27514 27754 27435 27779
International Bunkers 307 456 531 577 556
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