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EXECUTIVE SUMMARY

A) Introduction

The National Action Plan is part of the National Implementation Plan on POPs
which has been published by the Federal Ministry of Agriculture, Forestry, Environ-
ment and Water Management. The National Implementation Plan contains a German
summary of the National Action Plan.

Article 5 of the Stockholm Convention requires Parties to develop, within two years
of entry into force for them, an Action Plan to identify, characterize and address the
release of chemicals listed in Annex C. Currently listed are polychlorinated dibenzo-
p-dioxins (PCDD) and polychlorinated dibenzofurans (PCDF), as well as hexachloro-
benzene (HCB) and polychlorinated biphenyls (PCB) when produced unintentionally.

In line with the European POP-Regulation No. 850/2004 polyaromatic hydrocarbons
(namely the substances benz(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene
and indeno(1,2,3-cd)pyrene) shall be included in the Action Plan as well.

The Action Plan, which is to be part of a Party’s national implementation plan to be
developed pursuant to Article 7 of the Convention, will include strategies for meet-
ing obligations to reduce or eliminate releases of chemicals listed in Annex C of the
Stockholm Convention (including PAH as additional requirement from the EU-POP
Regulation), and a schedule for the Action Plan. The plan will identify priorities for
action, including for those source categories that provide the most cost-effective
opportunities for release reduction or elimination. It will also include an inventory of
releases of chemicals listed in Annex C.

The definition of the term “release” comprises emissions of POPs into air, water
and soil as well as releases via residues and waste from processes and releases via
products.

Relevant source categories are listed in annex C of the Stockholm Convention and
include large point sources (such as waste incinerators and sinter plants) as well
as small sources (such as residential combustion sources and crematoria).

Concerning emissions into air data quality is sufficient to establish an inventory for
the POPs PCDD/F, PAH and HCB (in declining order with respect to data quality).
However, due to a general lack of data this could not be achieved in the case of
PCBs.

With respect to forecast of air emissions it should be mentioned that in order to com-
ply with certain national and international obligations a variety of comprehensive and
to some extent cross-sectoral measures and instruments are currently in develop-
ment in Austria. These measures are aiming at the reduction of greenhouse gases,
NO, and (fine) particulate matter. Some of these measures — described e.g. in the
Climate Strategy 2007 (Federal Ministry of Agriculture, Forestry, Environment and
Water Management, 2007) — will lead to an indirect reduction of POPs releases (by
e.g. reduction of energy consumption or prescription of stricter air emission limit
values for dust), others (such as the increased use of biomass in small scale firing
installations) will lead to an increase of POPs releases. Legally binding transposi-
tion of a variety of measures is still pending making a source specific forecast of
POPs releases difficult.

11
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Whereas data on environmental concentrations (e.g. water) is available for most of
the substances of concern, few data are available concerning releases into water
and waste. For the latter a plausible estimation of releases could be made for
PCDD/F only.

Direct release of POPs into soil takes place from the source category ,open burn-
ing of waste, including burning of landfill sites” (this includes the burning of straw
and stubble as well). However, if residues and waste from processes are brought
back into the environment, releases of POPs may occur indirectly (e.g. when ashes
from small scale residential combustion sources or biomass plants are used for fer-
tilizing purposes).

Releases by accidents and releases from contaminated sites are not covered by
this study. However, releases into air from accidental burning of landfill sites and
intermediate storage sites for waste may be substantial.

There are some data available in the literature concerning concentrations of POPs
in the products cement and pulp and paper which are presented in this report.

In general data quality is not sufficient in the case of PCBs to establish an inventory
(air, water, soil, waste, products).

The National Action Plan will be reviewed and updated on a periodic basis.

B) Inventory of emissions into air
Dioxins and Furans (PCDD/F, I-TEQ)

In the year 2004 a total of 39.8 g PCDD/F (I-TEQ) were emitted in Austria from
source categories listed in annex C of the Stockholm Convention. In the Austrian Air
Emissions Inventory (OLI) PCDD/F emissions into air were calculated to be 40.7 g
(I-TEQ, 2004). The difference can be explained by the fact, that the OLI is more
comprehensive as far as activities are concerned. On the other hand some emission
factors have been updated for the purpose of this report.

Only a few source categories contribute significantly to total emissions of dioxins
and furans (PCDD/F), the most important being residential combustion sources
with a share of 74% and thermal processes in the metallurgical sector with a share
of 14%. Other sources are motor vehicles with 3.8%, biomass combustion (3.5%)
and fossil fuel use in industry (2.6%) (see figure A and tables A and B).

In addition to that the following tables include a projection of the emissions for the
year 2010. The projection is based on activity data from the Austrian energy projec-
tion (WiIFo 2005). According to the projection total emissions will decrease to 36.8 g
I-TEQ in the year 2010. Emission reductions will occur in sinter plants, residential
combustion (due to less use of coal), mobile vehicles and fossil fuel fired boilers in
industry and energy. Emissions will slightly increase in waste incineration, co-incin-
eration in cement kilns and biomass combustion. This increase is the result of higher
activity rates, it is assumed that emission concentrations remain unchanged (see
specific chapters). The ranking of source categories remain unchanged.
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Figure A:

Table A:

Relevant source categories of PCDD/F (UMWELTBUNDESAMT 2006a, b; own

calculation).

PCDD/F emissions from Source Categories Part Il for 2004 and projection to
2010 (WiFo 2005, UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part I 2004 2010
[g I-TEQ] [g I-TEQ]
Waste incinerators, including co-incinerators of municipal, 0.230 0.282
hazardous or medical waste or of sewage sludge
Cement kilns firing hazardous waste' 0.108 0.114
Production of pulp using elemental chlorine or chemicals 0.000 0.000
generating elemental chlorine for bleaching2
The following thermal processes in the metallurgical industry
(i) Secondary copper production 0.512 0.512
(i) Sinter plants in the iron and steel industry 3.040 2.300
(iii) Secondary aluminium production 1.813 1.813
(iv) Secondary zinc production NO NO
Total (Part Il) 5.703 5.021

' figures represent total emissions from cement kilns

2 only process emissions are covered here; PCDD/F emissions from combustion processes are

included in fossil fuel fired utility and industrial boilers and in firing installations for wood and other

biomass fuels.

NO: not occurring.
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Table B: PCDD/F emissions from Source Categories Part Il for 2004 and projection to

2010 (WiFo 2005, UMWELTBUNDESAMT 2006a, b, own calculation).

Source Category Part Il 2004 2010
[gI-TEQ] [gI-TEQ]
Open burning of waste 0.216 0.216
Thermal processes in the metallurgical industry not mentioned in ~ 0.375 0.499
Part Il
Residential combustion sources 29.468 26.945
Fossil fuel-fired utility and industrial boilers 1.041 0.689
Firing installations for wood and other biomass fuels 1.374 1.917
Specific chemical production processes releasing unintentionally NA NA
formed persistent organic pollutants, especially production of
chlorophenols and chloranil
Crematoria 0.154 0.165
Motor vehicles, particularly those burning leaded gasoline 1.503 1.303
Destruction of animal carcasses NA NA
Textile and leather dyeing (with chloranil) and finishing (with NA NA
alkaline extraction)
Shredder plants for treatment of end of life vehicles NA NA
Smouldering of copper cables NA NA
Waste oil refineries 0.000 0.000
Total (Part Ill) 34.131 31.733

* without burning of landfill sites and accidental fires

NA: not available.

Hexachlorobenzene (HCB)

In 2004 total emissions of HCB came to 44.8 kg (see Table C, D and Figure B).
Residential combustion sources had the lion’s share of 88.7% and thermal proc-
esses in the metallurgical sector (predominantly sinter plants) had a combined 9%.

The share of all other sources is below 1%.

According to the emission projection for the year 2010 total emissions will rise to
45.6 kg due to capacity increases in the metallurgical sector. Hence the share of
this source category (lld in the figure below) will increase to 10.8% and the share of
residential sources slightly decrease to 86.6%. Biomass combustion will become

more important and will contribute 0.9% to total emissions.
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Figure B: Relevant source categories of HCB (UMWELTBUNDESAMT 2006a, b; own
calculation).

Table C: HCB emissions from Source Category Part Il for 2004 and projection to 2010
(UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part I 2004 2010
[kg HCB] [kg HCB

Waste incinerators, including co-incinerators of municipal, 0.196 0.282

hazardous or medical waste or of sewage sludge

Cement kilns firing hazardous waste' 0.016 0.020

Production of pulp using elemental chlorine or chemicals gener-  0.000 0.000

ating elemental chlorine for bleaching2

The following thermal processes in the metallurgical industry

(i) Secondary copper production 0.090 0.166
(ii) Sinter plants in the iron and steel industry 3.261 3.863
(iii) Secondary aluminium production 0.665 0.907
(iv) Secondary zinc production NO NO
Total (Part Il) 4.230 5.211

! figures represent total emissions from cement kilns

2 only process emissions are covered here; PCDD/F emissions from combustion processes are

included in fossil fuel fired utility and industrial boilers and in firing installations for wood and other
biomass fuels.

NO: not occurring.
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Table D: HCB emissions from Source Category Part Ill for 2004 and projection to 2010

(UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part lll 2004 2010
[kg HCB] [kg HCB]
Open burning of waste, including burning of landfill sites 0.043 0.043
Thermal processes in the metallurgical industry not mentioned 0.016 0.016
in Part Il
Residential combustion sources 39.722 39.509
Fossil fuel-fired utility and industrial boilers 0.192 0.147
Firing installations for wood and other biomass fuels 0.250 0.426
Specific chemical production processes releasing unintention- NA NA
ally formed persistent organic pollutants, especially production
of chlorophenols and chloranil
Crematoria 0.015 0.032
Motor vehicles, particularly those burning leaded gasoline 0.300 0.258
Destruction of animal carcasses NA NA
Textile and leather dyeing (with chloranil) and finishing (with al- NA NA
kaline extraction)
Shredder plants for treatment of end of life vehicles NA NA
Smouldering of copper cables NA NA
Waste oil refineries NA NA
Total (Part Ill) 40.538 40.432

NA: not available.

Polycyclic Aromatic Hydrocarbons (PAH)

In the year 2004 8,789 kg PAH were emitted in Austria. PAH emissions are mainly
caused by two source categories (see Figure C, Table E and F). Residential com-
bustion sources had the lion share of 73.9% and mobile vehicles a share of 20.1%.
Other notable sources are open burning of waste (3.4%) and sinter plants (1.8%).

According to the emission projection for the year 2010 emissions from mobile vehi-
cles will increase more strongly than those of residential sources. Hence the share
of vehicles will increase to 20.8% and that of residential sources decrease to
73.3%. Overall emissions will increase to 9,130 kg. The shares of open burning of

waste (3.2%) and sinter plants (1.6%) will diminish.
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Figure C: Relevant source categories of PAH (UMWELTBUNDESAMT 2006a, b; own

calculation).

Table E: PAH emissions from Source Category Part Il for 2004 and projection to 2010

(UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part Il 2004 2010
[kg PAH] [kg PAH]
Waste incinerators, including co-incinerators of municipal, 1.7 12.1
hazardous or medical waste or of sewage sludge
Cement kilns firing hazardous waste' 2.5 2.8
Production of pulp using elemental chlorine or chemicals 0.0 0.0
generating elemental chlorine for bleaching2
The following thermal processes in the metallurgical industry
(i) Secondary copper production 0.0 0.0
(i) Sinter plants in the iron and steel industry 156.5 150.4
(iii) Secondary aluminium production 0.0 0.0
(iv) Secondary zinc production NO NO
Total (Part Il) 170.7 165.3

! figures represent total emissions from cement kilns

2 only process emissions are covered here; PCDD/F emissions from combustion processes are

included in fossil fuel fired utility and industrial boilers and in firing installations for wood and other

biomass fuels.

NO: not occurring.

17



18

Stockholm Convention on POPs and EU-POPs Regulation — Executive Summary

Table F:  PAH emissions from Source Category Part Il for 2004 and projection to 2010
(UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part lli 2004 2010
[kg PAH] [kg PAH]

Open burning of waste, including burning of landfill sites 295.6 295.6
Thermal processes in the metallurgical industry not mentioned in 2.9 2.9
Part Il

Residential combustion sources 6,494 6,695
Fossil fuel-fired utility and industrial boilers 223 1.4
Firing installations for wood and other biomass fuels 33.1 63.8
Specific chemical production processes releasing NA NA

unintentionally formed persistent organic pollutants, especially
production of chlorophenols and chloranil

Crematoria 0.0 0.0
Motor vehicles, particularly those burning leaded gasoline 1,770 1,894
Destruction of animal carcasses NA NA
Textile and leather dyeing (with chloranil) and finishing (with NA NA
alkaline extraction)

Shredder plants for treatment of end of life vehicles NA NA
Smouldering of copper cables NA NA
Waste oil refineries NA NA
Total (Part Ill) 8,618 8,964

NA: not available.

C) Inventory of emissions into water

Up to now data on POP emissions into ground and surface waters are limited which
is in part due to the fact that emissions of POP into ground and surface water seem
to be low in Austria.

Information on PAHs and HCB emissions into surface waters can be obtained in
principle from the European Pollutant and Emission Register (EPER1) which reports
emissions from certain industrial installations. According to Austria’s release data
from EPER (basic year: 2004) there are no industrial facilities which exceed the re-
lease thresholds values for PAHs and HCB?.

In 2004 a comprehensive assessment of pollutant emissions to ground and surface
waters has been carried out within the characterisation of river basin districts according
to Article 5 of the Water Framework Directive (WFD)s. HCB, Aldrin, Dieldrin, Endrin,
DDT and HCH only were included in this exercise for surface waters because a pre-
vious prioritisation study has shown that emissions of other POP are of minor or no
relevance®. In the report pursuant to Article 5 of the WFD only one water body with a
potential risk with regard to HCB was identified due to a contaminated site.

! http:\\ www.eper.ec.europa.eu/eper

2 For dioxins and furans and PCBs no threshold values for water have been set in the Commission Decision
2000/479/EC of 17 July 2000 on the implementation of a European pollutant emission register (EPER).

® EU Water Framework Directive 2000/60/EG, Osterreichischer Bericht iiber die Ist-Bestandsaufnahme,
BMLFUwW 2005, p. 91ff.

* Gefahrliche Stoffe in Oberflaichengewassern — Fachgrundlagen fiir 6sterreichische Programme nach
Artikel 7 der Richtlinie 76/464/EWG. Textband, BMLFuw 2002
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For HCB a programme of measures for the reduction of emissions into surface wa-
ters was developed in 2002 (Implementation of Dangerous Substances Directive
76/464/EEC and daughter directives 86/280/EEC and 88/347/EEC)) and updated
in 2005 according to the results of the report pursuant to Article 5 of the WFD°®.

For the purpose of the forementioned reports and programmes, except for EPER,
only prelimininary emission inventories have been used. A comprehensive perma-
nent national emission inventory will become operative in the near future as part of
the Water Information System Austria -WISA.

Another reason for the great uncertainties associated with water emission data is
the fact, that most POPs are nearly insoluble in water. Acknowledging this, legally
binding emission limit values are prescribed in certain cases only (such as for the
wet treatment of flue gas from waste incineration).

Furthermore possible emitters of POPs are equipped with a waste water treatment
plant or discharge their waste water into a municipal waste water treatment plant.
In both cases POPs are accumulating in the sludges and are released via them.
Whenever these sludges are thermally treated (either externally or internally such
as e.g. in fluidised bed boilers of the pulp and paper industry) it can be expected
that POPs are oxidised and destroyed to the major extent.

Concerning contaminated sites it can be concluded that underground pollution by
PAH causes in general only local impacts to soil and groundwater. Nevertheless it
must be recognised that depending on the site-specific situation and interrelating to
sensitive land uses risks to human health or to ecosystems need to be analysed.
Regarding PCDD/F, HCB and PCB there are hardly any sites and data available on
site pollution or wider environmental impacts.

D) Inventory of releases via residues and waste

An inventory of releases via residues and waste can only be established in the case
of PCDD/F. In the year 2004 a total of 267.1 g PCDD/F I-TEQ were emitted, which
is approximately seven times as much as the emissions to air. Solid waste from
waste incineration contributes most (59%) to the overall releases. Waste from resi-
dential sources presents also a significant release (28%). Other releases come from
thermal processes in the metallurgical sector and from fossil fuel and biomass
combustion (see Figure D).

® Dangerous Substances Directive 76/464/EEC, Austrian Report 1999—-2001, BMLFUW 2002; Dangerous
Substances Directive 76/464/EEC, Austrian Report 2002—-2004, BMLFuw 2005
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Figure D: Releases (although hardly bia-available) of PCDD/F via waste (own calculation).

However, there are distinct differences to other releases concerning uptake by
organisms and impacts on human health: Many waste types are disposed off in
landfills and thus removed from the regular material flow and are not bio-available
anymore, provided that landfills are properly designed and operated:

Waste from waste incinerators are generally disposed off in landfills (landfills for
residual waste, mass waste or underground disposal). 88% of PCDD/F releases oc-
cur via fly ash, which is often sent to underground disposal.

Very high PCDD/F concentrations could be found in the soot from small scale
combustion sources. It is not known in detail how this type of waste is treated, but it
is expected that the major part is disposed of via the typical municipal solid waste
routes. In case of thermal treatment of municipal solid waste POPs will be either
oxidised or — if they are captured in the ashes — send to landfills. In case of mechani-
cal-biological treatment soot will accumulate in the fraction which is usually sent to
landfills.

Waste from metallurgical processes — which is to some extent contaminated — are
either send back to the process or to external treatment and/or disposal. There exist
major data gaps with respect to concentrations of POPs and treatment of POP con-
taining waste types.

Fly ash from thermal power plants is used in the cement and construction industry,
whereas fly ash from biomass plants has to be disposed off in landfills.
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Releases of POPs into the environment via waste can occur when POP containing
waste types are brought back to the environment. This can be the case when ash
from small scale firing installations (which can contain considerable high concentra-
tions of POPs) is used for “fertilising” purposes or used as agent for sanding the
sidewalks during winter season. Coarse ashes from biomass plants are used as
additional material for preparing compost. In general there are also major data gaps
concerning concentrations of POPs in ashes from residential combustion sources.
Release estimations are associated with great uncertainties. Reasons for these
uncertainties are (among others) the wide variety of type (including some types of
waste) and quality of used fuels (e.g. water content, ash content, calorific value, chlo-
rine content), the wide variety of firing systems with different combustion conditions
and the wide variety of “local” factors (such as manual loading of the firing system,
co-incineration of waste).

However, these releases are relevant because a certain part of this waste is re-
transferred to the environment (e.g. when ash is used as “fertiliser” in private gar-
dens).

E) Releases via products

Some data can be found in the literature regarding concentrations of PCDD/F in
the sold products cement and pulp and paper (see Table G). Concerning the other
POPs described in this report there are no proven data available.

However, for most source categories there are no relevant releases via the product.

Table G: PCDD/F-Releases via the products cement and pulp and paper — calculations
were based on data from literature (KARSTENSEN 2006, UNEP 2005, GRUBER 1996).

Release
(g I-TEQ/a)
Cement 4.02
Paper 4.98
Pulp exported1 0.123

" Releases via pulp occur only via export; Releases via pulp which is not exported is included in the
figure for paper

Concentrations of PCDD/F in cement are considered to be low and can be ex-
plained by the fact that filter dust from the clinker process (average PCDD/F con-
centration: 6.7 ng I-TEQ/kg) is added to the product and by the use of secondary
raw materials (e.g. fly ash, gypsum from flue gas desulphurisation). On the other
hand cement clinker itself is contaminated with low concentrations of PCDD/F (av-
erage: 0.9 ng I-TEQ/kg clinker) (KARSTENSEN 2006).

Here again, it has to be mentioned that the bio-availability of POPs in cement is
greatly reduced.

In the case of the Pulp- and Paper production PCDD/F are introduced into the
products mainly via the bleached (Kraft-)pulp and via the recycled papers.

Total releases via pulp came to 0.28 g in the year 2004 thereof 0.123 g I-TEQ were
exported and the other part was used for paper production.
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Relevant raw materials for paper production are pulp (both from national production
and from import), wood pulp and recovered paper (either de-inked or not de-inked).

Whereas input from pulp and wood pulp is comparable low, input from recovered
paper (more specific via the impurities in the used inks) may be more substantial:

In case de-inking is applied (about 40% of recovered paper is de-inked in Austria)
PCDD/F will be reduced by a factor 3. Comparable high concentrations (up to
12 ng/kg) could be found in packaging papers and paper board in the early nine-
ties. In general a sharp decline of the average concentrations could be observed
between 1989 and 1994 whereas concentrations are slowly decreasing since then.

Based on that information and on data given in the dioxin toolkit total release via
paper was estimated to be 4.98 g (reference year: 2004). The determination of POPs
in packaging papers which get into contact with food merits further attention.

F) Evaluation of the efficacy of national laws and policies and
strategies for meeting the obligations of the Stockholm
Convention and the EU POP-Regulation

Considering the results of this report with respect to POPs release inventories,
forecast of releases, availability of data, measures already in place or planned
measures it can be concluded that Austria complies to a great extent with the pro-
visions of the Stockholm Convention and the EU POP Regulation. Nevertheless, as
one of the goals of the Convention is the “continuous reduction of POPs releases”
further efforts are necessary.

POP emissions of major (industrial) sources have considerably declined in the past
years. Still, if changes in the best available techniques allow for lower or zero
emissions from relevant sources policy makers have to react and to adapt the rele-
vant legal provisions (e.g. by laying down stricter emission limit values).

An important target area are small residential combustion plants which hold re-
sponsible for 74% of the PCDD/F emissions, 88.7% of the HCB emissions and
73.9% of the PAH emissions into air. All possible measures have to be investigated
and exploited to reduce the POP emissions from these sources.

Another set of measures lies in the awareness-raising concerning (prohibited) waste
incineration in household stoves or e.g. the use of ashes from these plants for fertil-
ising purposes.

Further, it is important to gain deeper knowledge in fields where reliable data are
limited or missing. Concrete studies e.g. with regard to POP concentrations in cer-
tain wastes as well as further POP related monitoring activities have been formu-
lated below.

Proposed Measures (according to §20 (2) Chemicals Act 1996)

Releases of POPs from source categories

The following table contains an overview of the most relevant legislation with regard
to the release of POPs and provides a short evaluation of the efficacy including con-
crete measures for meeting the obligations of the Stockholm Convention and the
EU POP-Regulation. A detailed time schedule cannot be established for all meas-
ures as some responsibilities lie within the Federal Provinces.
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National legislation

Contents with respect to
POPs

Timetable/Concrete Steps

Emission Protection Act for
Steam Boilers (Fed. Law
Gaz. | No. 2004/150) and
Clean Air Ordinance for
Steam Boilers (Fed. Law
Gaz. No. 1989/19 as
amended by Fed. Law Gaz.
I No. 2005/55)

ELVs for dust, CO, Corg,
NOX

Adaptation to BAT neces-
sary (stricter ELVs for dust)

Timetable: as soon as pos-
sible

Industrial Code 1994 and
specific ordinances

ELV for various air pollutants

Continuous evaluation with
regard to BAT necessary

Ordinance on combustion
plants (Fed. Law Gaz No. Il
1997/331)

ELVs for dust, CO, Corg,
NOy

Adaptation to BAT neces-
sary (stricter ELVs for dust),
Timetable: amendment
planned (draft sent out for
comments in October 2007)

Ordinance on the production
of iron and steel (Fed. Law.
Gaz. Il No. 1997/160
amended by Fed. Law

Gaz. Il No. 2007/290)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F

Adaptation to BAT by
amendment in November
2007

Ordinance on sinter plants
(Fed. Law. Gaz. Il No.
1997/163)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F

Adaptation to BAT neces-
sary (stricter ELVs for
PCDD/F, dust)
Timetable: amendment
planned

Ordinance on non ferrous
metals production (Fed. Law.
Gaz. Il No. 1998/1 amended
by Fed. Law Gaz. Il No.
2008/86)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F,
benzo(a)pyrene

Adaptation to BAT by
amendment in March 2008

Ordinance on foundries (Fed.
Law Gaz. No. 1994/447)

ELVs for dust, CO, Corg,
NOy, VOCs

Continuous evaluation with
regard to BAT necessary

Waste incineration ordinance
(Fed. Law. Gaz. Il No.
2002/389)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F

stricter ELVs for dust for co-
incineration plants

Austrian Water Act and spe-
cific Ordinances:

ELVs for AOX and POXin
the branch specific ordi-
nances

Ordinance on limitation of ELVs for PCDD/F Continuous evaluation with
waste water emissions from regard to BAT

flue gas treatment (Fed. Law

Gaz. Il No. 2003/271)

Ordinance on limitation of ELVs for PAHs Continuous evaluation with

waste water emissions from
processing of coal (Fed. Law
Gaz. Il No. 1997/346)

regard to BAT

Ordinance on limitation of
waste water emissions from
the production of plant pro-
tecting agents and crop
sprayings (Fed. Law Gaz.
No. 1996/668)

ELVs for AOX and specific
POPs

Continuous evaluation with
regard to BAT

Ordinance on the determina-
tion of the target state for
surface waters (Fed. Law
Gaz. Il No. 2006/96)

Environmental quality stan-
dard for HCB

For PAHs community envi-
ronmental quality standards
will be determined (pre-
sumably in 2008)
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National legislation

Contents with respect to
POPs

Timetable/Concrete Steps

Other relevant legal provi-
sions

Ordinance on landfills (Fed.

Law Gaz. 11 2008/39)

Limit values for the content of
PAH in wastes

Recently amended

Compost Ordinance (Fed.
Law Gaz. Il No. 2001/292)

Limit values for the content of
POPs in composts

Continuous evaluation of the
limit values necessary

Ordinances on sewage
sludge and compost of the
Federal Provinces

Limit values for heavy metals

Continuous evaluation of the
limit values necessary

Ordinances of the Federal
Provinces concerning the
protection of soils

Elaboration of target values
for organic pollutants (includ-
ing polybrominated di-
phenylethers, perfluorinated
tensides and pesticides) with
the aim to reduce pollution of
soils

Air Quality Protection Act
(IG-L)

§21 IG-L: Legal basis for an
ordinance

Timetable: as soon as pos-
sible evaluation whether
generally binding ELVs for
crematoria in an ordinance
according to § 21 IG-L are
necessary

Laws of the Federal Prov-

inces concerning residential

combustion sources

Timetable: Agreement pur-
suant to Art. 15a Federal
Constitution Law concerning
the placing on the market
and the inspection of com-
bustion installations planned
(draft sent out for comments
in September 2006); rapid
transposition of the require-
ments of this agreement into
the law of the federal prov-
inces (presumably in sum-
mer 2008)

Act on open burning of bio-
genic materials (Fed. Law
Gaz. 1993/405)

Prohibition of burning of bio-
genic materials, many ex-
emptions possible

Timetable: as soon as pos-
sible evaluation of the ordi-
nance with respect to the
exemptions

Permitting process

Contents with respect to
POPs

Comments/Concrete Steps

Landfill sites

Fire protection requirements

Implementation of effective
fire protection requirements
for landfills and intermediate
storage sites for waste

Bearing in mind that the sector residential combustion is responsible for 74% of
the PCDD/F emissions into air the rapid implementation of the following measures

is of utter importance:

e Establish compliance with the requirements of the agreement between the fed-
eral provinces pursuant to Article 15a Federal Constitution Law concerning the
setting of consolidated quality standards to support the establishment and refur-
bishment of residential buildings for the purpose of the reduction of greenhouse
gases. Timetable: as soon as possible.
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e Effective financial funding of the exchange of coal fired small scale firing installa-
tions. Timetable: as soon as possible.

® Periodic review and improvement of the criteria for funding biomass plants (in-
cluding biomass plants operated in the agricultural sector) with respect to oper-
ating conditions, energy efficiency (including district heating systems), quality of
fuels and emission limit values for dust. Timetable: 2009

® Information campaign with respect to prevention of co-incineration of waste in
small scale combustion installations).

@ Information campaign with respect to final disposal of ashes/soot from small scale
combustion installations (esp. in the sectors households and agriculture).

® Implementation of appropriate measures to support that the target value for
Benz(a)pyrene in the ambient air (1 pg/m3) will be kept. This target value will be
transposed into an emission limit value as of 31.12.2012.

For the following sources availability of data is very limited or missing. Therefore, to
assess whether releases of POPs are relevant and to improve and complete the
Austria Inventories on POPs, the following concrete steps to improve data qual-
ity are desirable/necessary:

® Air emission measurements from secondary copper production (converter and
anode furnace), secondary lead production and production of Nickel (i.a. to check
compliance with BAT)

® Emission behaviour of small scale combustion installations (esp. in case of firing
straw and cereals)

® Measurement of emissions of motor vehicles and update of emission factors to
improve quality of forecasts

® Improvement of data quality with respect to releases of POPs from landfills and
abandoned industrial sites and known contaminated sites (e.g. PAH content of
landfill gases)

® Assessment of the contamination and treatment of waste and residues in non
ferrous metals and secondary steel production as well as in sinter plants

® Determination of POP-concentrations in waste streams from from small scale
combustion installations in the sectors residential combustion, services and agri-
culture which have a high probability to be released into the environment (e.g.
bottom ash and fly ash)

® Determination of POP-concentrations in waste streams from fossil fuel fired util-
ity and industrial boilers (including co-incineration of waste) which are recovered
in other production processes or which have a high probability to be released
into the environment (e.g. fly ash from co-incineration plants)

® Determination of POP-concentrations in waste streams from from biomass fired
combustion installations which are recovered in other production processes or
which have a high probability to be released into the environment (e.g. bottom ash)

® Determination of concentrations of PCDD/F and relevant precursors especially
in bleached (Kraft-)pulp (imported and domestic production), papers (packaging
papers, paper boards, paper made from recovered fibres), colours and inks, de-
inking sludge

@ Quantification of POPs in filter dusts from the clinker process (Austrian cement
kilns)

® Quantification of POPs emissions (esp. PCDD/F and PCB) of the Platformer 3 of
the OMV refinery in Schwechat

25



26

Stockholm Convention on POPs and EU-POPs Regulation — Executive Summary

A time schedule for the above activities cannot be given. However, Austria seeks to
close all the mentioned data gaps until the revision of the National Action Plan (sub-

ject to financial capabilities).

Data availability on POP emissions into the environment

The following table lists concrete measures to improve quality of available data re-

garding POPs emissions into the environment:

Concrete Steps

Timetable

Improvement of data quality with respect to re-
leases of HCB and PCB into air (e.g. by planning
and carrying out measurement programmes for
sources with high priority, such as residential
combustion sources, industrial processes).

2008 — review of available (literature)
data, identification of (suspected) rele-
vant sources

Establishment of monitoring programmes in the
neighbourhood of POP relevant emitters

2008 — identification of relevant sites
for sampling

2008/09 — sampling and measure-
ments (winter/summer)

Continuation of monitoring programmes using
Norway spruce needles close to POP sources

continued sampling and start of analy-
sis in 2008

Data availability on POP concentrations in the environment

The following table lists concrete measures to improve quality of available data re-
garding POPs concentrations in the environment:

Concrete Steps

Timetable

Continuation of ambient air and deposition moni-
toring for POPs at Alpine summits (Sonnblick)

Submission of the application of a follow-up pro-

ject to MONARPOP with the following additional
main targets:

e Studying POP accumulation across alpine food
chains

e Completion of the regional coverage of the Alps

e Inclusion of passive sampling techniques and
bridge building measures to other monitoring
programmes

e Modelling the POP load of the Alps

e Various dissemination measures, from interna-
tional ones (e.g. contributing to control instru-
ments of the Stockholm Convention) to local
ones (touring exhibitions)

Continued sampling

intended start of project in 2008

Development of transfer factors to improve knowl-
edge of interrelations between POP concentra-
tions in the environment and bioavailable concen-
trations.

2008 — establishment of scientific
panel to elaborate study design

Development and adaptation of passive sampling
methods to improve comparability of available
data

2008 — Method/Instrument selection
and development, pilot study

2009 — evaluation of pilot study and
selction of appropriate method

Implementation of a national monitoring programme
to investigate distribution of deposited POPs

2008 — selection of sampling sites
2009 - implementation
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ZUSAMMENFASSUNG

A) Einleitung

Artikel 5 des Stockholmer Ubereinkommens verpflichtet die Vertragsparteien spa-
testens zwei Jahre nach Inkrafttreten dieses Ubereinkommens zur Erarbeitung ei-
nes Aktionsplanes, der die Freisetzung der in Anlage C genannten Chemikalien
beschreibt und naher behandelt. In dieser Anlage sind folgende unbeabsichtigt aus
anthropogenen Quellen freigesetzte Chemikalien enthalten: polychlorierte Dibenzo-
p-dioxine (PCDD), polychlorierte Dibenzofurane (PCDF), Hexachlorbenzol (HCB)
und polychlorierte Biphenyle (PCBs).

Ferner behandelt der Nationale Aktionsplan auch die Freisetzung von polyzyklischen
aromatischen Kohlenwasserstoffen (Benzo(a)pyren, Benzo(b)fluoranthen, Ben-
zo(k)fluoranthen und Indeno(1,2,3-cd)pyren), da diese in der EU-POP-Verordnung
(EG) Nr. 850/2004 genannt sind.

Der Nationale Aktionsplan ist Teil des Nationalen Durchfiihrungsplanes gemaf Ar-
tikel 7 des Ubereinkommens und hat Strategien zur Verminderung oder Eliminie-
rung der Freisetzung der in Anlage C genannten Chemikalien (einschlie3lich PAHs)
sowie einen Zeitplan zu enthalten. Der Nationale Aktionsplan soll den moglichen
Handlungsbedarf aufzeigen sowie Quellverzeichnisse und Emissionsabschatzungen
fur diese Chemikalien enthalten.

Die Bezeichnung ,Freisetzung” umfasst POP-Emissionen in Luft, Wasser und Boden
sowie Freisetzungen tber Abfalle, Riickstdnde und Produkte.

Die relevanten Quellkategorien sind in Anlage C des Stockholmer Ubereinkommens
angefihrt und betreffen sowohl groRe Punktquellen (wie Abfallverbrennungsanla-
gen und Sinteranlagen) als auch kleine Verursacher (wie Kleinfeuerungsanlagen
und Krematorien).

Ein Quellverzeichnis fur Emissionen von PCDD/F, PAHs und HCB in die Luft exis-
tiert, fir PCBs ist dies aufgrund mangelnder Daten jedoch nicht méglich.

Zu einer Emissionsprognose ist anzumerken, dass derzeit in Osterreich eine Viel-
zahl an umfassenden und zum Teil sektorlibergreifenden MaRnahmen entwickelt
wird, um nationale und internationalen Verpflichtungen im Bereich Klimaschutz so-
wie die Reduktion von Stickoxiden und Feinstaub betreffend erfillen zu kdnnen.
Einige dieser MaRnahmen werden zur Verminderung von POP-Freisetzungen fih-
ren (z. B. aufgrund von vermindertem Energieverbrauch oder strengerer Emissi-
onsgrenzwerte fir Staub), andere wiederum kénnen auch eine Erhéhung der POP-
Emissionen verursachen (z. B. vermehrter Einsatz von Biomasse in Kleinfeuerungs-
anlagen). Eine rechtlich verbindliche Umsetzung einiger dieser Malihahmen steht
noch aus und erschwert deshalb eine quellspezifische Emissionsprognose.

Zur Freisetzung von POPs in das Wasser und in Abfalle existieren wenig Daten. In
Bezug auf Abfalle kann lediglich fir PCDD/F eine Abschatzung getroffen werden.
Eine direkte Freisetzung von POPs in den Boden erfolgt durch die Quellkategorie
“offene Verbrennung von Abfallen, einschlie8lich Verbrennung auf Deponien® (dies
beinhaltet auch die offene Verbrennung biogener Materialien wie etwa Stroh). Je-
doch kénnen auch POPs in den Boden freigesetzt werden, wenn Prozessrick-
stande wieder in die Umwelt gelangen (Beispiel: Verwendung von Asche aus Klein-
feuerungsanlagen fiir Diingezwecke).
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Freisetzungen aufgrund von Unféllen und aus kontaminierten Fldchen werden im
Nationalen Aktionsplan nicht behandelt. Sie konnen jedoch im Fall von Branden in
Deponien oder Abfallzwischenlagern betrachtlich sein.

Der Nationale Aktionsplan enthalt weiters einige Literaturdaten zu Gehalten von
POPs in den Produkten Zement, Zellstoff und Papier.

Fur PCBs kénnen aufgrund mangelnder verfligbarer Daten keine Quellverzeichnis-
se fur Luft, Wasser, Boden, Abfall und Produkte erstellt werden.

B) Emissionsverzeichnis Luft
Dioxine und Furane (PCDD/F; I-TEQ)

Im Jahr 2004 wurden 39,8 g PCDD/F (I-TEQ) aus den in Anlage C des Stockhol-
mer Ubereinkommens angeflihrten Quellkategorien emittiert. Geman der Osterrei-
chischen Luftschadstoffinventur (OLI) betrugen die PCDD/F-Emissionen in die Luft
im Jahr 2004 40,7 g (I-TEQ). Diese Differenz ergibt sich einerseits durch den wei-
teren Anwendungsbereich der OLI, andererseits durch teilweise adaptierte Emissi-
onsfaktoren, die fir diesen Bericht verwendet wurden.

Einen wesentlichen Beitrag zur Emission von Dioxinen und Furanen liefern nur ei-
nige wenige Quellkategorien, am groften ist hierbei der Anteil der Kleinfeuerungs-
anlagen (hausliche Quellen) mit 74 % und jener der thermischen Prozesse in der
metallurgischen Industrie mit 14 %. Andere Verursacher sind Kraftfahrzeuge (3,8 %),
Verbrennung von Biomasse (3,5 %) und Einsatz von fossilen Brennstoffen in der
Industrie (2,6 %) (siehe Abbildung A und Tabelle A und B).

Die folgenden Abbildungen enthalten weiters eine Emissionsprognose fur das Jahr
2010, die auf der WIFO-Energieprognose (WIFO 2005) basiert. Die Gesamtemissi-
onen werden sich dieser Prognose zufolge auf 36,8 g I-TEQ im Jahr 2010 vermin-
dern. Emissionsreduktionen werden bei Sinteranlagen, Kleinfeuerungsanlagen (ge-
ringerer Einsatz von Kohle), Kraftfahrzeugen und Kesselanlagen fir fossile Brenn-
stoffe zu verzeichnen sein. In den Bereichen Abfallverbrennung, Mitverbrennungs-
anlagen in der Zementindustrie und Biomasseverbrennung wird es (aufgrund hoé-
herer Aktivitaten) zu einem geringen Anstieg der Emissionen kommen; die Reihung
der Quellkategorien bleibt jedoch unverandert.
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Abbildung A: Relevante Quellkategorien fiir PCDD/F (WiFo 2005, UMWELTBUNDESAMT
2006a, b; eigene Berechnung).

Tabelle A: PCDD/F-Emissionen aus Quellkategorien Teil Il fiir 2004 und Prognose fiir 2010
(WiFo 2005, UMWELTBUNDESAMT 2006a, b; eigene Berechnung).

Quellkategorien Teil Il 2004 2010
[g1I-TEQ] [gI-TEQ]
Abfallverbrennungsanlagen, einschlieBlich Anlagen zur Mitver- 0,230 0,282

brennung von Siedlungsabfallen, gefahrlichen Abfallen, Abfallen
aus dem medizinischen Bereich oder Klarschlamm

mit gefahrlichen Abfallen befeuerte Zementofen* 0,108 0,114

Zellstoffproduktion unter Verwendung von elementarem Chlor 0,000 0,000
oder von Chemikalien, bei denen elementares Chlor erzeugt wird,
fir Bleichzwecke **

folgende thermische Prozesse in der metallurgischen Industrie:

(i) Sekundarkupferproduktion 0,512 0,512
(i) Sinteranlagen in der Eisen- und Stahlindustrie 3,040 2,300
(iii) Sekundaraluminiumproduktion 1,813 1,813
(iv) Sekundarzinkproduktion NR NR
Gesamt (Teil Il) 5,703 5,021

* Gesamt PCDD/F-Emissionen der ésterreichischen Zementéfen

** nur Prozessemissionen; PCDD/F-Emissionen aus Verbrennungsprozessen werden bei den
relevanten Quellkategorien des Teil lll betrachtet.

NR: nicht relevant (in Osterreich nicht vorhanden).
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Tabelle B: PCDD/F-Emissionen aus Quellkategorien Teil lll fir 2004 und Prognose fiir 2010
(WiFo 2005, UMWELTBUNDESAMT 2006a, b; eigene Berechnung).

Quellkategorien Teil lll 2004 2010
[gI-TEQ] [gI-TEQ]

offene Verbrennung von Abfall, einschlieRlich Verbrennung auf 0,216 0,216

Deponien*

in Teil Il nicht genannte thermische Prozesse in der metallurgi- 0,375 0,499

schen Industrie

hausliche Verbrennungsquellen 29,468 26,945

mit fossilen Brennstoffen befeuerte Kesselanlagen von Versor- 1,041 0,689

gungs- und Industrieunternehmen

Feuerungsanlagen fir Holz und sonstige Biomassebrennstoffe 1,374 1,917

spezifische chemische Produktionsprozesse, bei denen unbeab- NV NV

sichtigt gebildete persistente organische Schadstoffe freigesetzt
werden, insbesondere bei der Produktion von Chlorphenolen und

Chloranil

Krematorien 0,154 0,165
Kraftfahrzeuge, insbesondere bei Verbrennung von verbleitem Ot- 1,503 1,303
tokraftstoff

Tierkdrperbeseitigung NV NV
Farben (mit Chloranil) und Endbehandlung (durch alkalische Ex- NV NV
traktion) von Textilien und Leder

Shredderanlagen zur Behandlung von Altfahrzeugen NV NV
Kupferkabelverschwelung NV NV
Altélaufbereitungsanlagen 0,000 0,000
Gesamt (Teil 11I) 34,131 31,733

* ohne Brédnde (einschliel3lich Deponiebrédnde)

NV: nicht verfligbar.

Hexachlorbenzol (HCB)

Im Jahr 2004 wurden 44,8 kg HCB emittiert (siehe Tabelle C, D und Abbildung B).
Hauptverantwortliche Quellkategorie sind die Kleinfeuerungsanlagen mit 88,7 %,
danach thermische Prozesse in der metallurgischen Industrie (v. a. Sinteranlagen)
mit 9 %. Der Anteil aller anderen Quellkategorien betragt unter 1 %.

Gemal der Emissionsprognose fur das Jahr 2010 werden die Gesamtemissionen
an HCB auf 45,6 kg steigen. Dies beruht auf Kapazitatserweiterungen in der metal-
lurgischen Industrie, der Anteil dieser Quellkategorie an den Gesamtemissionen
wird auf 10,8 % steigen, der Anteil der Kleinfeuerungsanlagen wird geringfligig sin-
ken (auf 86,8 %).
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Abbildung B: Relevante Quellkategorien fiir HCB (WiFo 2005, UMWELTBUNDESAMT 2006a, b;
eigene Berechnung).

Tabelle C: HCB-Emissionen aus Quellkategorien Teil Il fiir 2004 und Prognose fiir 2010
(WiFo 2005, UMWELTBUNDESAMT 2006a, b; eigene Berechnung).

Quellkategorien Teil Il 2004 2010
[kg HCB] [kg HCB]
Abfallverbrennungsanlagen, einschlieRlich Anlagen zur Mit- 0,196 0,282

verbrennung von Siedlungsabfallen, geféhrlichen Abféllen, Abfal-
len aus dem medizinischen Bereich oder Klarschlamm

mit gefahrlichen Abfallen befeuerte Zementofen* 0,016 0,020

Zellstoffproduktion unter Verwendung von elementarem Chlor 0,000 0,000
oder von Chemikalien, bei denen elementares Chlor erzeugt wird,
fur Bleichzwecke **

folgende thermische Prozesse in der metallurgischen Industrie:

(i) Sekundarkupferproduktion 0,090 0,166
(i) Sinteranlagen in der Eisen- und Stahlindustrie 3,261 3,863
(iii) Sekundaraluminiumproduktion 0,665 0,907
(iv) Sekundarzinkproduktion NR NR

Gesamt (Teil Il) 4,230 5,211

* Gesamt HCB-Emissionen der ésterreichischen Zementdfen

** nur Prozessemissionen; HCB-Emissionen aus Verbrennungsprozessen werden bei den relevanten
Quellkategorien des Teil Ill betrachtet.

NR: nicht relevant (in Osterreich nicht vorhanden).
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Tabelle D: HCB-Emissionen aus Quellkategorien Teil Ill fiir 2004 und Prognose fiir 2010
(WiFo 2005, UMWELTBUNDESAMT 2006a, b; eigene Berechnung).

Quellkategorien Teil lll 2004 2010
[kg HCB] [kg HCB]

offene Verbrennung von Abfall, einschlieRlich Verbrennung auf 0,043 0,043

Deponien*

in Teil Il nicht genannte thermische Prozesse in der metallurgi- 0,016 0,016

schen Industrie

hausliche Verbrennungsquellen 39,722 39,509

mit fossilen Brennstoffen befeuerte Kesselanlagen von Versor- 0,192 0,147

gungs- und Industrieunternehmen

Feuerungsanlagen flr Holz und sonstige Biomassebrennstoffe 0,250 0,426

NV NV

spezifische chemische Produktionsprozesse, bei denen unbeab-
sichtigt gebildete persistente organische Schadstoffe freigesetzt
werden, insbesondere bei der Produktion von Chlorphenolen und

Chloranil

Krematorien 0,015 0,032
Kraftfahrzeuge, insbesondere bei Verbrennung von verbleitem Ot- 0,300 0,258
tokraftstoff

Tierkdrperbeseitigung NV NV
Farben (mit Chloranil) und Endbehandlung (durch alkalische Ex- NV NV
traktion) von Textilien und Leder

Shredderanlagen zur Behandlung von Altfahrzeugen NV NV
Kupferkabelverschwelung NV NV
Altélaufbereitungsanlagen NV NV
Gesamt (Teil 1lI) 40,538 40,432

* ohne Brédnde (einschliel3lich Deponiebrédnde)

NV: nicht verfligbar.

Polyzyklische aromatische Kohlenwasserstoffe (PAHs)

Im Jahr 2004 wurden 8.789 kg PAHs emittiert. Hauptverantwortlich fir die PAH-
Emissionen sind v. a. die Kleinfeuerungsanlagen mit 73,9 % Anteil sowie Kraftfahr-
zeuge mit einem Beitrag von 20,1 % an den Gesamtemissionen (siehe Abbildung C,
Tabelle E and F). Andere nennenswerte Verursacher sind die offene Verbrennung
von Abféllen (3,4 % sowie Sinteranlagen (1,8 %).

Gemal der Emissionsprognose fur das Jahr 2010 werden die Gesamtemissionen
auf 9.130 kg steigen. Der Anteil der mobilen Quellen an den Gesamtemissionen wird
auf 20,8 % steigen, der Anteil der Kleinfeuerungsanlagen wird geringfligig sinken
(auf 73,3 %). Auch die Anteile der offenen Verbrennung von Abféllen sowie der Sin-
teranlagen reduzieren sich.
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Abbildung C: Relevante Quellkategorien fiir PAHs (WiFo 2005, UMWELTBUNDESAMT 2006a,

b; eigene Berechnung)

Tabelle E: PAH-Emissionen aus Quellkategorien Teil Il fir 2004 und Prognose ftir 2010
(WiFo 2005, UMWELTBUNDESAMT 2006a, b; eigene Berechnung).

Quellkategorien Teil Il

Abfallverbrennungsanlagen, einschlieRlich Anlagen zur Mit-
verbrennung von Siedlungsabfallen, geféhrlichen Abféllen, Abfal-
len aus dem medizinischen Bereich oder Klarschlamm

mit gefahrlichen Abfallen befeuerte Zementofen*

Zellstoffproduktion unter Verwendung von elementarem Chlor
oder von Chemikalien, bei denen elementares Chlor erzeugt wird,
fir Bleichzwecke **

folgende thermische Prozesse in der metallurgischen Industrie:
(i) Sekundarkupferproduktion

(i) Sinteranlagen in der Eisen- und Stahlindustrie

(iii) Sekundaraluminiumproduktion

(iv) Sekundérzinkproduktion

Gesamt (Teil I)

2004 2010
[kg PAH] [kg PAH]
11,7 12,1
2,5 2,8
0,0 0,0
0,0 0,0
156,5 150,4
0,0 0,0
NR NR
170,7 165,3

* Gesamt PAH-Emissionen der Gsterreichischen Zementéfen

** nur Prozessemissionen; PAH-Emissionen aus Verbrennungsprozessen werden bei den relevanten

Quellkategorien des Teil Ill betrachtet.

NR: nicht relevant (in Osterreich nicht vorhanden).
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Tabelle F: PAH-Emissionen aus Quellkategorien Teil Il fiir 2004 und Prognose fiir 2010
(WiFo 2005, UMWELTBUNDESAMT 2006a, b; eigene Berechnung).

Quellkategorien Teil lll 2004 2010
[kg PAH] [kg PAH]

offene Verbrennung von Abfall, einschlief3lich Verbrennung auf 295,6 295,6

Deponien*

in Teil Il nicht genannte thermische Prozesse in der metallurgi- 2,9 2,9

schen Industrie

hausliche Verbrennungsquellen 6.494 6.695

mit fossilen Brennstoffen befeuerte Kesselanlagen von Versor- 22,3 11,4

gungs- und Industrieunternehmen

Feuerungsanlagen flr Holz und sonstige Biomassebrennstoffe 33,1 63,8
NV NV

spezifische chemische Produktionsprozesse, bei denen unbeab-
sichtigt gebildete persistente organische Schadstoffe freigesetzt
werden, insbesondere bei der Produktion von Chlorphenolen und

Chloranil

Krematorien 0,0 0,0
Kraftfahrzeuge, insbesondere bei Verbrennung von verbleitem Ot- NV NV
tokraftstoff

Tierkdrperbeseitigung NV NV
Farben (mit Chloranil) und Endbehandlung (durch alkalische Ex- NV NV
traktion) von Textilien und Leder

Shredderanlagen zur Behandlung von Altfahrzeugen NV NV
Kupferkabelverschwelung NV NV
Altélaufbereitungsanlagen NV NV
Gesamt (Teil 1lI) 8.618 8.964

* ohne Brédnde (einschliel3lich Deponiebrédnde)

NV: nicht verfligbar

C) Emissionsverzeichnis Wasser

Bislang existieren nur begrenzt Daten zu POP-Emissionen in Grund- und Oberfla-
chenwasser. Aus den derzeit verfligbaren Daten ist jedoch zu schliel3en, dass die
Emissionen grundsatzlich gering sind. Informationen zu PAH- und HCB-Emissionen
in Oberflachengewdsser enthadlt das Europédische Schadstoffemissionsregister
(EPER), das Emissionen aus bestimmten Industrieanlagen berichtet. Gemaf den
EPER-Daten fiir Osterreich (Referenzjahr: 2004) gibt es jedoch keine Industriean-
lagen, die die Schadstoffschwellenwerte fir PAHs und HCB Uberschreiten .

Im Jahr 2004 wurde eine umfassende Bewertung der Emissionen von HCB, Aldrin,
Endrin, Dieldrin, DDT und HCH in Grund- und Oberflachenwasser durchgefihrt. Der
Bericht Osterreichs gemaR Artikel 5 der Wasserrahmenrichtlinie identifiziert ledig-
lich einen Wasserkérper mit einem potenziellen Risiko beztglich HCB (aufgrund
einer kontaminierten Flache). Fir HCB wurde im Jahr 2002 ein MaRnahmenpro-
gramm zur Emissionsreduktion entwickelt und 2005 aktualisiert .

Ein umfassendes nationales Emissionsverzeichnis wird demnéachst eingerichtet
(als Teil des Wasserinformationssystems WISA gemal §§ 59, 59a Wasserrechts-
gesetz 1959 i.d.g.F).
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Ein Grund fur die Unsicherheiten betreffend Emissionen in Gewasser ist auch die
Tatsache, dass die meisten POPs nahezu wasserunléslich sind. Daher sind nur in
wenigen Fallen rechtlich verbindliche Emissionsgrenzwerte festgelegt (etwa fur
Abwasser aus der nassen Rauchgasreinigung in der Abfallverbrennung). Ein weite-
rer Grund besteht darin, dass mogliche POP-Emittenten Uber eine Abwasserreini-
gungsanlage verfigen oder ihre Abwasser indirekt Gber eine Klaranlage einleiten.
In beiden Fallen erfolgt eine Anreicherung der POPs im Klarschlamm. Eine nach-
folgende thermische Behandlung dieser Klarschlamme fiihrt zu einer weitgehenden
Zerstérung der POPs.

Mogliche Freisetzungen von PAHs auf kontaminierten Flachen kdnnen zu lokalen
Beeintrachtigungen des Bodens und des Grundwassers fuhren. Nichtsdestotrotz
missen jedoch Gefahrdungen des Menschen oder von Okosystemen durch ent-
sprechende Analysen verifiziert und sodann hintangehalten werden.

Daten zu moglichen Beeintrachtigungen durch PCDD/F, HCB und PCBs aus konta-
minierten Béden existieren kaum.

D) Emissionen liber Abfille und Riickstidnde

Ein Emissionsverzeichnis kann nur fir PCDD/F erstellt werden. Im Jahr 2004 wur-
den insgesamt 267,1 g PCDD/F I-TEQ uber Abfalle und Rickstande emittiert, der
Anteil fester Abfalle aus der Abfallverbrennung ist hierbei mit 59 % am gréfiten, er-
heblich ist auch der Anteil von Abfallen aus Kleinfeuerungsanlagen (28 %). Andere
Quellen sind Abfélle aus thermischen Prozessen der metallurgischen Industrie so-
wie aus dem Einsatz fossiler Brennstoffe und Biomasse (siehe Abbildung D).
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. M |Id und Illb Thermische Prozesse in der
70 % Metallurgie
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Anmerkung: Emissionsfaktoren fiir Abfélle sind nicht verfiigbar, die Gesamtfreisetzung kénnte daher
méglicherweise héher sein.

Abbildung D: Freisetzungen (jedoch lberwiegend nicht bioverfiigbar) von PCDD/F (iber
Abfélle (eigene Berechnung).
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Es muss jedoch hervorgehoben werden, dass POP-Freisetzungen Uber Abfélle
grundsatzlich anders zu betrachten sind als Freisetzungen Uber die Medien Luft
und Wasser: Die Uberwiegende Mehrheit der Abfélle wird auf Deponien abgelagert.
Eine Bioverfligbarkeit der moglicherweise enthaltenen POPs ist dadurch nicht mehr
gegeben, vorausgesetzt die Deponien wurden und werden ordnungsgemal errich-
tet und betrieben.

Ruckstéande aus der Abfallverbrennung werden im Aligemeinen auf Deponien ent-
sorgt. Die Flugasche, in der 88 % der PCDD/F enthalten sind, wird oft einer Unter-
tagedeponie zugefihrt.

Sehr hohe PCDD/F-Konzentrationen finden sich in der Asche aus Kleinfeuerungs-
anlagen. Vermutlich wird ein Grofteil dieser Asche Uber den Hausmdll entsorgt.
Bei der thermischen Behandlung dieses Hausmiills werden die POPs entweder o-
xidiert oder mit der Asche auf Deponien entsorgt. Auch im Fall einer mechanisch-
biologischen Behandlung des Hausmiills gelangen die POPs letztendlich in jene
Fraktion, die auf der Deponie endgelagert wird.

Abfalle aus der metallurgischen Industrie werden entweder wieder in den Prozess
zurlickgefiihrt oder einer externen Behandlung/Entsorgung zugefihrt. Diesbeziig-
lich bestehen jedoch noch einige Unklarheiten Gber die Héhe der POP-Konzen-
trationen und die in Osterreich praktizierte Behandlung der Abfalle.

Die Flugasche aus Kraftwerken wird in der Zement- und Baustoffindustrie weiter-
verwendet, Flugasche aus der Verbrennung von Biomasse muss jedoch Uber Depo-
nien entsorgt werden.

Abfélle die in die Umwelt gelangen, kénnen zur Freisetzung von POPs fiihren. Ein
Beispiel ware die Verwendung von Aschen aus Kleinfeuerungsanlagen fir Dinge-
zwecke oder flur Streuzwecke im Winter. Weiters werden etwa grobe Aschen aus
Biomasseverbrennungsanlagen als Zusatzstoffe fiir Kompost genutzt. Da grofRe
Datenliicken hinsichtlich der Hohe der POP-Konzentrationen in Aschen existieren,
sind Freisetzungsabschatzungen generell mit hohen Unsicherheiten behaftet. Aus-
schlaggebend fiir die Hohe der POP-Konzentrationen in Aschen sind insbesondere
die Qualitat des Brennstoffes, das verwendete Feuerungssystem sowie die Menge
mitverbrannter Abfalle.

E) Freisetzungen liber Produkte

In der Literatur finden sich einige Daten zu Gehalten von PCDD/F in den Produkten
Zement, Zellstoff und Papier (siehe Tabelle G). Zu anderen POPs existieren keine
Daten. Freisetzungen Uber Produkte sind jedoch bei den meisten Quellkategorien
nicht relevant.
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Tabelle G: PCDD/F-Gehalte in den Produkten Zement, Zellstoff und Papier. Berechnungen
basieren auf Literaturdaten (KARSTENSEN 2006, UNEP 2005, GRUBER 1996).

Produkt Freisetzung
(g I-TEQJ/a)
Zement 4,02
Papier 4,98
exportierter Zellstoff 0,123

! Freisetzungen lber exportieren Zellstoff; Freisetzungen liber den heimischen Zellstoff sind in den
Angaben zu Papier enthalten.

PCDD/F-Gehalte im Zement sind gering und lassen sich durch die Tatsache erkla-
ren, dass die Filterstdube aus der Klinkerproduktion (durchschnittliche PCDD/F-
Konzentration: 6,7 ng I-TEQ/kg) dem Produkt beigemengt werden und weiters auch
sekundare Rohstoffe eingesetzt werden (z. B. Flugasche, Gips aus der Rauchgas-
entschwefelung). Auch der Zementklinker selbst kann mit PCDD/F verunreinigt sein
(durchschnittlich: 0,9 ng I-TEQ/kg Klinker) (KARSTENSEN 2006). Die Bioverfugbar-
keit von im Zement gebundenen POPs ist jedoch sehr gering.

Im Fall von Zellstoff und Papier kénnen PCDD/F Uber die Zellstoffbleiche oder tUber
Altpapier eingetragen werden. Die Freisetzung von PCDD/F Uber Zellstoff betrug
0,28 g im Jahr 2004, davon wurden 0,123 g I-TEQ exportiert, der Rest wurde in der
Papierindustrie eingesetzt.

Als Rohstoffe in der Papierzeugung werden Zellstoff (heimisch oder importiert),
Holzstoff und Altpapier (de-inkt oder nicht de-inkt) verwendet. Hierbei ist der Ein-
trag von POPs Uber das Altpapier (insbesondere iiber Verunreinigungen in den
verwendeten Druckfarben) relevant, der Eintrag Uber Zellstoff und Holzstoff ist ver-
gleichsweise gering. Ein De-inking reduziert die PCDD/F-Konzentrationen um den
Faktor 3. H6here Konzentrationen wurden in den frihen Neunzigerjahren in Verpa-
ckungspapieren und Karton gefunden. Im Allgemeinen konnte ein drastischer Rick-
gang zwischen 1989 und 1994 verzeichnet werden, seither sinken die Konzentrati-
onen nur mehr geringfligig. Auf Basis dieser Studien sowie der im UNEP Dioxin
Toolkit angegebenen Emissionsfaktoren wurde die Gesamtfreisetzung Uber Papier
auf 4,98 g I-TEQ geschatzt (Referenzjahr: 2004).

F) Bewertung der Wirksamkeit der Rechtsvorschriften und
Politiken in Bezug auf die Verpflichtungen des Stockholmer
Ubereinkommens und der EU-POP-Verordnung

Auf Basis der im Nationalen Aktionsplan dokumentierten Ergebnisse hinsichtlich von
Emissionsverzeichnissen, Emissionsprognosen, Datenverfligbarkeit und der bereits
getétigten sowie geplanten MaRnahmen ist zu schlieRen, dass Osterreich die Vor-
schriften des Stockholmer Ubereinkommens bereits groBteils erfiillt hat. Nichtsdes-
totrotz sind weitere Anstrengungen notwendig, da das Stockholmer Ubereinkom-
men ,,die kontinuierliche Verringerung von POP-Freisetzungen* zum Ziel hat.

POP-Emissionen grof3er stationadrer (industrieller) Quellen wurden in den letzten
Jahren stark reduziert. Sollten jedoch Weiterentwicklungen im Stand der Technik
geringere Emissionen oder sogar eine vollstandige Vermeidung derselben bewir-
ken, muss die Politik darauf reagieren und die relevanten Rechtsvorschriften ent-
sprechend anpassen (z. B. durch Einflhrung strengerer Emissionsgrenzwerte).
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Eine sehr wichtige Emissionsquelle sind (hausliche) Kleinfeuerungsanlagen, die
derzeit flr 74 % der PCDD/F-Emissionen, 88,7 % der HCB-Emissionen und 73,9 %
der PAH-Emissionen verantwortlich zeichnen. Alle méglichen MaRnahmen mussen
identifiziert und ausgeschopft werden, um eine Reduktion dieser POP-Emissionen
zu bewirken.

Weitere notwendige MalRnahmen betreffen die Bewul3tseinsbildung in Hinblick auf
die Verbrennung von Abfallen in Haushalten oder etwa die Verwendung von Aschen
und Rul} aus Kleinfeuerungsanlagen z. B. fur die DUngung.

AuRerdem erscheint es wichtig, bessere Kenntnis in Bereichen zu erlangen, in de-
nen bisher nur sehr begrenzt zuverlassige Daten zur Verfigung stehen. Deshalb
wurden im Folgenden konkrete Auftrage fir Studien z. B. betreffend POP-Konzen-
trationen in bestimmten Abfallen oder weitere Monitoringaktivitaten formuliert.

Handlungsbedarf (Vorschlage fir MaBRnahmen, die geman § 20
Abs. 2 Chemikaliengesetz 1996 zu treffen sind)

Freisetzungen von POPs aus den Quellkategorien

Die folgende Tabelle enthalt eine Ubersicht der in Osterreich geltenden POP-rele-
vanten Gesetze und Verordnungen einschliefllich einer kurzen Evaluation ihrer
Wirksamkeit hinsichtlich der Verminderung der Freisetzung von POPs. Sie zeigt
den Handlungsbedarf zur Einhaltung der Bestimmungen des Stockholmer Uber-
einkommens und der EU-POP-Verordnung auf. Ein konkreter Zeitplan kann nicht
immer angegeben werden, da mehrere Ma3nahmen in der Kompetenz der Bun-
deslander liegen.

Nationale Gesetze und POP-relevante Inhalte Kommentar/konkrete
Verordnungen Schritte

Emissionsgesetz fur EGW fir Staub, CO, Corg, Anpassung an BAT notwen-
Kesselanlagen (BGBI. Nr.1 ~ NOy dig (strengere EGW fur
150/2004) und Luftreinhalte- Staub)

verordnung fir Kesselanla- Zeitplan: ehestmdglich

gen (BGBI. Nr. 19/1989 i.d.F.
BGBI. Il Nr. 55/2005)

Gewerbeordnung 1994 und  EGW fiir unterschiedliche RegelmaBige Uberpriifung

Verordnungen gemél3 § 82  Schadstoffe der Konformitat mit BAT
Abs. 1 GewO 1994

Feuerungsanlagen- EGW fir Staub, CO, Corg, Anpassung an BAT notwen-
Verordnung BGBI. Il NOy dig (strengere EGW fur

Nr. 331/1997 Staub)

Zeitplan: Novellierung ge-
plant (Begutachtungsverfah-
ren im Oktober 2007 erfolgt)

Eisen/Stahl-Verordnung EGW fir Staub, CO, Corg, Anpassung an BAT mittels
(BGBI. Il Nr. 160/1997 i.d.F.  NOy, Schwermetalle, der Novelle BGBI. Il Nr.
BGBI. Il Nr. 290/2007) PCDD/F 290/2007 im November 2007
erfolgt
Sinteranlagen-Verordnung EGW fir Staub, CO, Corg, Anpassung an BAT notwen-
(BGBI. Il Nr. 163/1997) NOy, Schwermetalle, dig (strengere EGW fur
PCDD/F PCDD/F, Staub)
Zeitplan: Novellierung ge-
plant
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Nationale Gesetze und
Verordnungen

POP-relevante Inhalte

Kommentar/konkrete
Schritte

Nichteisenmetall- und Re-
fraktarmetall-Verordnung
(BGBI. 1l Nr. 86/2008)

EGW fir Staub, CO, Corg,
NOy, Schwermetalle

Anpassung an BAT mittels
der Novelle BGBI. I Nr.
86/2008 im Marz 2008 erfolgt

GieRerei-Verordnung (BGBI.
Nr. 447/1994)

EGW fir Staub, CO, Corg,
NOy, VOCs

RegelméaRige Uberpriifung
der Konformitat mit BAT
notwendig

Abfallverbrennungsverord-
nung (BGBI. 1l Nr. 389/2002)

EGW fir Staub, CO, Corg,
NOy, Schwermetalle,
PCDD/F

Strengere EGWs flr Staub
bei Mitverbrennungsanlagen
winschenswert

Wasserrechtsgesetz und
Verordnungen

EGW fir AOX and POX so-
wie spezifische POPs in den
branchenspezifischen Ab-
wasseremissionsverordnun-
gen, Qualitatsziele

Abwasseremissionsverord- EGW fur PCDD/F RegelméaRige Uberpriifung
nung Verbrennungsgas der Konformitat mit BAT
(BGBI. 1l Nr. 271/2003) notwendig
Abwasseremissionsverord-  EGW fir PAHs Regelmanige Uberpriifung

nung Kohleverarbeitung
(BGBI. Il Nr. 346/1997)

der Konformitat mit BAT
notwendig

Abwasseremissionsverord-
nung Pflanzenschutzmittel
(BGBI. Nr. 668/1996)

EGW fir AOX und spezifi-
sche POPs

Regelmanige Uberpriifung
der Konformitat mit BAT
notwendig

Qualitatszielverordnung
Oberflachengewasser
(BGBI. 1l Nr. 96/2006)

Umweltqualitatsziel fir HCB

Fir PAHs werden voraus-
sichtlich noch 2008 gemein-
schaftsweite Qualitatsziele
festgelegt.

Andere relevante Rechtsvor-
schriften

Deponieverordnung
(BGBI. Nr.39/2008)

Grenzwerte fir PAH-
Konzentrationen in Abfalllen

kirzlich novelliert

Kompostverordnung
(BGBI. Il Nr. 292/2001)

Grenzwerte fir POP-
Konzentrationen in
Komposten

RegelmaRige Evaluierung
der Grenzwerte notwendig

Kléarschlamm- und Kompost-
verordnungen bzw. -gesetze
der Bundeslénder

Grenzwerte fir Schwermetal-
le

RegelmaRige Evaluierung
der Grenzwerte notwendig

Bodenschutzverordnungen
der Bundeslénder

Festlegung von Zielwerten
fiir organische Schadstoffe
(einschlieBlich polybromierte
Diphenylether, perfluorierte
Tenside und Pestizide) zur
Verminderung von Boden-
kontaminationen zweckma-
Rig

Immissionsschutzgesetz —
Luft (IG-L)

§ 21 I1G-L: Verordnungser-
machtigung

Uberpriifung, ob allgemein
verbindliche EGW fur Krema-
torien in einer Verordnung
gemal § 21 IG-L notwendig
sind

Zeitplan: ehestmdglich
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Nationale Gesetze und POP-relevante Inhalte Kommentar/konkrete
Verordnungen Schritte

Rechtsakte der Bundeslan- Entwurf einer Vereinbarung
der betreffend hausliche geman Art. 15a B-VG Uber
Verbrennungsanlagen (Klein- das Inverkehrbringen und die
feuerungsanlagen) Uberpriifung von Feue-

rungsanlagen

Zeitplan: Begutachtungs-
verfahren im September
2006 erfolgt; ehestmogliche
Umsetzung dieser Vereinba-
rung in das Landerrecht
(voraussichtlich im Sommer

2008)

Gesetz (iber das Verbot des  Verbot des Verbrennens bio- Uberpriifung der Ausnahme-

Verbrennens biogener Mate- gener Materialien bestimmungen

rialien (BGBI. Nr. 405/1993) Zeitplan: ehestmdglich

Genehmigungsverfahren POP-relevante Inhalte Kommentare/Konkrete
Schritte

Deponien Anforderungen an die Implementierung wirksamer

Brandverhitung BrandverhitungsmalRnahmen

flir Deponien und Abfallzwi-
schenlager

EGW: EmissionsgrenzwertBAT: Best Available Technology

Aufgrund der Tatsache, dass héausliche Verbrennungsanlagen 74 % der PCDD/F-
Emissionen in die Luft verursachen, ist die ziigige Implementierung der folgen-
den MaBnahmen von besonderer Wichtigkeit:

® Umsetzung der Anforderungen der Vereinbarung gemaf Art. 15a B-VG zwischen
dem Bund und den Landern Gber gemeinsame Qualitatsstandards fir die Forde-
rung der Errichtung und Sanierung von Wohngebauden zum Zweck der Reduk-
tion des Ausstofles an Treibhausgasen; Zeitplan: ehestméglich

e Effiziente Férderung des Austausches von kohlebefeuerten Ofen; Zeitplan:
ehestmoglich

e RegelmaRige Uberpriifung und Verbesserung der Forderkriterien fiir Biomasse-
verbrennungsanlagen (einschlieBlich derartiger landwirtschaftlicher Anlagen) in
Hinblick auf Betriebsbedingungen, Energieeffizienz (einschlieRlich Fernwarme-
systeme), Brennstoffqualitat und EGW fir Staub; Zeitplan: 2009

@ Informationskampagnen zur Verhinderung der Verbrennung von Abfallen in Klein-
feuerungsanlagen;

® Informationskampagnen zur Entsorgung von Ruf® und Asche aus Kleinfeuerungs-
anlagen (insbes. im Haushalt und in der Landwirtschaft);

® Implementierung geeigneter Mallnahmen, die eine Einhaltung des Zielwertes fir

Benzo(a)pyren in der Umgebungsluft (1 ng/ms) sicherstellen (Zielwert wird mit
31.12.2012 in einen Grenzwert umgewandelt).
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Fir die im Folgenden genannten Quellen existieren bisher nur unzureichend Daten.
Um die Relevanz dieser Quellen abschatzen zu kénnen sowie um die Osterreichi-
schen Quellverzeichnisse zu vervollstandigen, erscheinen die unten angefiihrten
MaRnahmen notwendig:

® Emissionsmessungen in der Sekundarkupferproduktion (Konverter und Anoden-
ofen), Sekundarbleiproduktion und Nickelproduktion (Uberpriifung der Konformi-
tat mit BAT).

® Untersuchung des Emissionsverhaltens von Kleinfeuerungsanlagen (insb. Stroh-
und Getreideverbrennung).

e Emissionsmessungen bei Kraftfahrzeugen und Uberpriifung der Emissionsfakto-
ren, um genauere Trendprognosen zu ermdglichen.

® Quantifizierung der POP-Freisetzungen aus Deponien und aufgelassenen In-
dustriestandorten sowie kontaminierten Flachen (z. B. PAH-Anteile im Deponie-
gas).

® Bewertung der POP-Konzentrationen in Abfallen und Rickstanden aus der Nicht-
eisenmetallerzeugung, Elektrostahlerzeugung und aus Sinteranlagen.

® Bestimmung der POP-Konzentrationen in Abfallen aus Kleinfeuerungsanlagen
(Haushalt, Versorgungsunternehmen, Landwirtschaft), die mit hoher Wahrschein-
lichkeit in die Umwelt gelangen (z. B. Bodenasche und Flugasche).

® Bestimmung der POP-Konzentrationen in Abfallen aus mit fossilen Brennstoffen
befeuerten Kesselanlagen (einschlieBlich Mitverbrennung von Abféllen), die in
andere Produktionsprozesse Eingang finden oder mit hoher Wahrscheinlichkeit
in die Umwelt gelangen (insb. Flugasche aus Mitverbrennungsanlagen).

® Bestimmung der POP-Konzentrationen in Abfallen aus Biomasseverbrennungs-
anlagen, die in andere Produktionsprozesse Eingang finden oder mit hoher
Wabhrscheinlichkeit in die Umwelt gelangen (z. B. Bodenasche).

® Bestimmung der Konzentrationen von PCDD/F und relevanten Vorlaufersub-
stanzen in gebleichtem Kraft-Zellstoff (importiert und heimisch erzeugt), in Pa-
pier (Verpackungspapier, Karton, Papier mit Altpapieranteil), in Farben und Druck-
farben und in De-inking-Schlammen.

e Quantifizierung der POP-Gehalte im Filterstaub aus der Zementklinkerherstellung.

® Quantifizierung der POP-Emissionen (insb. PCDD/F und PCBs) des Platformer
3 der OMV Raffinerie in Schwechat.

Ein Zeitplan kann fiir diese Aktivitaten nicht angegeben werden, jedoch ist Oster-

reich bestrebt — vorbehaltlich der Finanzierbarkeit dieser MaRnahmen — moglichst
alle diese Datenliicken bis zur Revision des Nationalen Aktionsplans zu schlie3en.
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Daten zu POP-Emissionen in die Umwelt

Die folgende Tabelle enthalt konkrete, seitens des Umweltbundesamt geplante
MaRnahmen zur Verbesserung der verfiigbaren Daten Uber POP-Emissionen in

die Umwelt:

Konkrete Schritte Zeitplan

Verbesserung der Datenqualitat in Hinblick 2008 — Priifung der verfiigbaren Daten,
auf HCB- und PCB-Freisetzungen in die Luft Identifizierung relevanter Quellen

(z. B. durch Planung und Durchfiihrung von
Messprogrammen bei prioritdren Quellen
wie z. B. hduslichen und industriellen Quellen)

Einrichtung von Monitoringprogrammen in 2008 — Identifizierung relevanter Standorte
der Nahe POP-relevanter Quelllen 2008/09 — Probenahme und Messung (Win-
ter/Sommer)

Weiterfiihrung des Monitorings mit Fichten- 2008 — Kontinuierliche Probenahme und
nadeln in der Nahe von POP-Quellen Beginn der Analysen

Daten zu POP-Konzentrationen in der Umwelt

Die folgende Tabelle enthalt konkrete, seitens des Umweltbundesamt geplante
MalRnahmen zur Verbesserung der verfiigbaren Daten Uber POP-Konzentrationen

in der Umwelt:

Konkrete Schritte

Zeitplan

Weiterfiihrung des Monitorings der Umgebungs-
luft und der Deposition auf Alpengipfeln (Sonn-
blick)

Einreichung eines MONARPOP-Folgeprojektes
mit folgenden Zielen:

e Untersuchung der Akkumulation von POPs in
alpinen Nahrungsketten

e Ausdehnung auf weitere alpine Gebiete

e Einbeziehung passiver Probenahmemethoden
und Uberleitung zu anderen Monitoring-
programmen

e Modellierung der POP-Belastung in den Alpen

e Verbreitung der Ergebnisse (international,
national)

kontinuierlich
geplant: 2008

Entwicklung von Transferfaktoren zur Verbesse-
rung der Kenntnis Gber Wechselbeziehungen zwi-
schen POP-Konzentrationen in der Umwelt und
bioverfuigbaren Konzentrationen

2008 — Einrichtung eines wissenschaft-
lichen Panels

Entwicklung bzw. Anpassung von passiven Pro-
benahmemethoden zur Verbesserung der Ver-
gleichbarkeit von Daten

2008 — Auswahl und Entwicklung der
Methoden/Instrumente, Pilotstudie
2009 — Evaluierung der Pilotstudie und
Auswahl geeigneter Methoden

Implementierung eines nationalen Monito-
ringprogrammes zur Untersuchung der Verteilung
der Deposition von POPs

2008 — Auswahl relevanter Standorte
2009 — Implementierung




Stockholm Convention on POPs and EU-POPs Regulation — Introduction

1 INTRODUCTION

Article 5 of the Stockholm Convention requires Parties to develop, within two years
of entry into force for them, an Action Plan to identify, characterize and address the
release of chemicals listed in Annex C. Currently listed are polychlorinated dibenzo-
p-dioxins (PCDD) and polychlorinated dibenzofurans (PCDF), as well as hexachloro-
benzene (HCB) and polychlorinated biphenyls (PCB) when produced unintentionally.

In line with the European POP-Regulation (850/2004) polyaromatic hydrocarbons
(namely the substances benz(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene
and indeno(1,2,3-cd)pyrene) shall be included in the action plan as well.

The Action Plan, which is to be part of a Party’s National Implementation Plan to be
developed pursuant to Article 7 of the Convention, will include strategies for meet-
ing obligations to reduce or eliminate releases of chemicals listed in Annex C of the
Stockholm Convention (including PAH as additional requirement from the EU-POP
Regulation), and a schedule for the Action Plan. The plan will identify priorities for
action, including for those source categories that provide the most cost-effective
opportunities for release reduction or elimination. It will also include an inventory of
releases of chemicals listed in Annex C.

The definition of the term “release” includes emissions of POPs into air, water and
soil as well as releases via residues and waste from processes and releases via
products.

Within this report an inventory (year 2004) of POPs releases based on a critical re-
view of available data is presented. In addition to that a forecast of POPs releases
will be given for the year 2010. Based on this inventory instruments and measures
aiming at the reduction of POPs releases are going to be described. In particular,
the efficacy of national legal regulations will be assessed and it is investigated, if
Best Available Techniques (BAT) in combination with Best Environment Practice
(BEP) is already applied in the source categories defined by the Stockholm Con-
vention. If applicable recommendations how BAT and BEP can be implemented
are given. In addition data gaps are identified and proposals for the improvement of
data quality are elaborated.

In the assessment of existing measures both direct effects (e.g. as a consequence
of a legally binding emission limit value for PCDD/F) as well as indirect effects (e.qg.
as a consequence of a legally binding emission limit value for particulate matter
which as a side benefit will lead to reduction of particle bound POPs emissions) are
included.

The Action Plan will be reviewed and updated on a periodic basis.

11  Methodology

Both the inventory and the forecast are based on activity data which are multiplied
with activity specific emission factors. Activity data for the year 2004 — units are
preferably given in GJ in case of combustion processes or in Mg in case of produc-
tion processes — are taken from the Austrian Energy Balance (UMWELTBUNDESAMT ,
2006a), whereas for the year 2010 activity data are taken from the most actual en-
ergy forecast available (WiFo 2005).
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Both activity data are given in specific formats which are called SNAP®- and NFR'-
Codes. Both formats show relevant differences to the Stockholm Convention with
respect to classification of source categories. To overcome this obstacle activity
data for individual processes had to be identified and re-classified to obtain source
specific activity data in line with the requirements of the Stockholm Convention.

In addition to that data from literature and further information from recent studies
have been used when available (see description of releases from individual source
categories).

Emission factors for air emissions have been taken from the Austrian Air Emissions
Inventory (“Osterreichische Luftschadstoffinventur — OLI”) which gives a yearly up-
date of emissions of air pollutants, among them PCDD/F (I-TEQ), HCB and PAH (4
congeneres). Where necessary emission factors have been re-calculated to reflect
recent developments in data quality (see description of releases from individual
source categories).

With respect to forecast of air emissions it should be mentioned that in order to
comply with certain national and international obligations a variety of comprehen-
sive and to some extent cross-sectoral measures and instruments are currently in
development in Austria. These measures are aiming at the reduction of green-
house gases, NO, and (fine) particulate matter. Some of these measures (described
e.g. in the Climate Strategy 2007 (FEDERAL MINISTRY OF AGRICULTURE, FORESTRY,
ENVIRONMENT AND WATER MANAGEMENT 2007) or in the Programme of the Federal
Government (FEDERAL GOVERNMENT 2007)) will lead to an indirect reduction of
POPs releases (by e.g. reduction of energy consumption or prescription of stricter
air emission limit values for dust), others (such as the increased use of biomass in
small scale firing installations) will lead to an increase of POPs releases. Legally
binding transposition of a variety of measures is still pending making a source spe-
cific forecast of POPs releases difficult.

1.2 Pollutants of concern

1.2.1 Polychlorinated dibenzo-p-dioxins (PCDD) and polychlorinated
dibenzofurans (PCDF)

Polychlorinated dibenzo-p-dioxins (PCDD) and polychlorinated dibenzofurans (PCDF)
are unintentionally formed in industrial-chemical processes, such as chemical manu-
facture, and thermal processes, such as waste incineration. PCDD/PCDF are the
only POPs whose mechanism of formation has been studied extensively in com-
bustion-related processes and to a lesser extent in non-combustion-related chemical
processes; even so, the mechanisms and exact formation conditions are not fully
resolved.

Carbon, oxygen, hydrogen and chlorine, whether in elemental, organic or inorganic
form, are needed. At some point in the synthesis process, whether present in a pre-
cursor or generated by a chemical reaction, the carbon must assume an aromatic
structure.

® SNAP: Standard Nomenclature of Air Pollutants
" NFR: Nomenclature for Reporting
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There are two main pathways by which these compounds can be synthesized: from
precursors such as chlorinated phenols or de novo from carbonaceous structures
in fly ash, activated carbon, soot or smaller molecule products of incomplete com-
bustion. Under conditions of poor combustion, PCDD/PCDF can be formed in the
burning process itself.

The mechanism associated with this synthesis can be homogeneous (molecules
react all in the gas phase or all in the solid phase) or heterogeneous (involving re-
actions between gas phase molecules and surfaces).

PCDD/PCDF can also be destroyed when incinerated at sufficient temperature with
adequate residence time and mixing of combustion gases and waste or fuel feed.
Good combustion practice includes management of the “3 Ts” — time of residence,
temperature and turbulence. Use of a fast temperature quench and other known
processes are necessary to prevent reformation.

In addition to primary measures there exists a variety of well proven and effective
secondary measures to reduce emissions of once formed PCDD/F, including dif-
ferent techniques of adsorption on activated coke or oxidation with the help of a
catalyst.

1.2.2 Hexachlorobenzene (HCB)

Hexachlorobenzene (HCB) has been widely employed as a fungicide on seeds, es-
pecially against the fungal disease 'bunt’ that affects some cereal crops. The mar-
keting and use of hexachlorobenzene as a plant protection product was banned in
the European Union in 1988.

As there is no more hexachlorobenzene production in the EU, the only man-made
release of hexachlorobenzene is as unintentionally produced pollutant. HCB can
still be found as an impurity in certain active ingredients of some plant protection
products and biocides, however, in much smaller amounts than in former times.
Further, it is emitted from the same chemical and thermal processes as dioxins and
furans and formed via a similar mechanism.

There is far less information on the formation of PCB and HCB, especially in com-
bustion processes. Since there are similarities in the structure and occurrence of
PCDD/PCDF, PCB and HCB, it is usually assumed that, with the exception of oxy-
gen-containing species, those parameters and factors that favour formation of
PCDD/PCDF also generate PCB and HCB.

1.2.3 Polychlorinated Biphenyls (PCB)

Polychlorinated Biphenyls (PCB) have been widely used as additives in transformer
oils, in capacitors, as hydraulic fluids and as softener in lacquers and plastics.

As there is no more PCB production in the EU, the only man-made release of PCB
is as unintentionally produced pollutant; it is emitted from the same chemical and
thermal processes as dioxins and furans and formed via a similar mechanism.

There is far less information on the formation of PCB and HCB, especially in com-
bustion processes. Since there are similarities in the structure and occurrence of
PCDD/PCDF, PCB and HCB, it is usually assumed that, with the exception of oxy-
gen-containing species, those parameters and factors that favour formation of
PCDD/PCDF also generate PCB and HCB.

45



46

Stockholm Convention on POPs and EU-POPs Regulation — Introduction

1.2.4 Polycyclic Aromatic Hydrocarbons (PAH)

The polycyclic aromatic hydrocarbons (PAH) are molecules built up of benzene rings.
PAHs are a group of approximately 100 compounds. Most PAHs in the environment
arise from incomplete combustion of carbon-containing materials like oil, wood, gar-
bage or coal. Fires are able to produce fine PAH particles, which bind to ash particles
and are considered long range air pollutants. Thus PAHs have been ubiquitously dis-
tributed in the environment since thousands of years.

The four compounds Benz(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene
and Indeno(1,2,3-cd)pyrene are used as indicators for the purposes of emission in-
ventories.
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2 SOURCE INVENTORY OF POPS RELEASES INTO
AIR

In this section two inventories are described: the Austrian air emissions inventory
(“Osterreichische Luftschadstoff-Inventur OLI”) according to UNECE/LRTAP and
the inventory developed according to the source categories of Annex C of the Stock-
holm Convention (including PAH as required by the EU-POP Regulation).

There are distinct methodological differences between these two inventories: The
OLl includes a variety of air pollutants, among them PCDD/F (I-TEQ), HCB and PAH
(4 congeners). Source categories are combined in SNAP codes (SNAP: Standard
Nomenclature for Air Pollutants) and in NFR codes (NFR: Nomenclature For Re-
porting).

On the other hand the inventory required by the Stockholm Convention should help
to identify major sources of POPs emissions and therefore follows a more source-
based approach: Emissions to air (but also emissions to water, soil and releases
via residues and waste) should be given for individual processes which have been
identified by the relevant Technical Working Group as having the potential for sub-
stantial POPs releases (refer to 6.1.1).

The National Action Plan according to Article 5 of the Stockholm Convention
should also present an inventory of PCB releases. However, due to a general lack
of data, this requirement could not be fulfilled.

Concerning emissions into air there are specific differences in the results of the two
inventories. These can be explained by the different formats used for activity data
and by incorporation of updated emission factors for the Action Plan’s inventory.
Relevant discrepancies will be described in detail in the source specific sections.

2.1 Austrian Air emissions Inventory according to
UNECE/LRTAP

The Umweltbundesamt, as the Federal Environment Agency, has been designated
as single national entity responsible for the preparation of the annual air pollutant
inventory by law. The Environmental Control Act (Fed. Law Gaz. 1998/152) regu-
lates responsibilities of environmental control in Austria and lists the tasks of the
Umweltbundesamt. One task is to provide technical expertise and the data basis
for the fulfilment of the emission related reporting obligations under the UNECE
LRTAP Convention.

To that end, the Umweltbundesamt prepares and annually updates the Austrian air
emissions inventory (“Osterreichische Luftschadstoff-Inventur OLI”), which covers
® greenhouse gases (GHG)

“NEC gases” (SO, NO,, NH;, NMVOC) and CO

POPs (PAHs, HCB, PCDD/F)

heavy metals (Pb, Cd, Hg)

particulate matter (TSP, PM10 and PM2.5)
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For the Umweltbundesamt a national air emission inventory that identifies and quan-
tifies the sources of pollutants in a consistent manner is of a high priority. Such an
inventory provides a common means for comparing the relative contribution of dif-
ferent emission sources and hence can be a basis for policies to reduce emissions.

2.1.1 Trends for POPs Emissions into Air

Emissions of the three POP categories PAH, PCDD/F and HCB decreased signifi-
cantly from the year 1985 to the year 1994 as a result of legal regulations concern-
ing emission reduction from industry and waste incineration. Emissions increased
in the years 1995 and 1996, but steadily declined afterwards until the year 2001.
Between 2002 and 2004 a slight increase of the emissions of all three categories
can be observed. As can be seen in Figure 1 and Table 1 emissions are well below
their 1985 level, which is the obligation for Austria as a Party to the POPs Protocol
(see 6.1.4.1).

Emissions of PAH and HCB are slightly increasing from the year 2000, whereas
emissions of PCDD/F remarkably dropped down between 2001 and 2002 (due to a
reduction measure in one sinter plant). Since 2002 emissions of PCDD/F undergo
a slight increase.

Table 1: Emissions and emission trends for POPs 1985-2005 (UMWELTBUNDESAMT 2006b)

Emission
PAH [Mg] PCDD/F [I-TEQ, g] HCB [kg]
1985 27.04 186.98 106.18
1990 17.27 159.99 91.51
1995 9.60 58.17 52.84
2000 8.16 51.60 43.89
2004 8.84 40.74 44.16
Trend 1985-2004 -68% -78% -58%

Remark: Please note different units used for different groups of pollutants!
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Figure 1: Emission of Persistent Organic Pollutants 1985—-2005 in Mg (PAH), g (PCDD/F)
and kg (HCB); (UMWELTBUNDESAMT 2007d).

2.2 Releases of polychlorinated dibenzo-p-dioxins (PCDD)
and polychlorinated dibenzofurans (PCDF) — Source
categories of the Stockholm Convention

2.2.1 Waste incinerators, including co-incinerators of municipal,
hazardous or medical waste or of sewage sludge

The following description of this source category is given in the Stockholm Conven-
tion’s Technical Guidebook (UNEP 2006):

“This section deals only with the dedicated incineration of wastes and not with
other situations where waste is thermally treated, for example co-incineration proc-
esses such as cement kilns and large combustion plants, which are dealt with in
the sections relating to those processes.”

2.2.1.1 Emission Factors and Emissions

To calculate emissions results of a recent study (UMWELTBUNDESAMT 2007a) were
used. This study includes a description of the technical characteristics of all large
waste incineration plants operated in Austria in conjunction with relevant input and
output data, the latter comprises also emissions into air, water and solid waste.

Table 2 gives a list of waste incineration plants currently operated in Austria together
with input data:
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Table 2: Waste Incineration Plants in Austria (UMWELTBUNDESAMT 2007a).

Waste Input [t/a]

2004 2005
Spittelau (Vienna) 268,957 258,256
Flbtzersteig (Vienna) 209,627 208,797
Dirnrohr (AVN) 323,060 322,963
Wels | (WAV) 103,661 77,730
Wels Il (WAV) - about 150,000
Arnoldstein (KRV) 40,644 81,663
Lenzing (RVL) No data about 300,000
Niklasdorf (ENAGES) 68,737 77,584
Simmering WSO1-3 160,027 178,097
Simmering WSO4 82,727 101,842
Arnoldstein WS (ABRG) 29,151 29,020
Arnoldstein DR (ABRG) - 3,926
Simmering DR 1-2 95,956 91,418

PCDD/F emissions into air are in the range of 0.0013 to 0.05 ng/Nm3 (I-TEQ; at
11% oxygen), which is within (or in some cases even below) the ranges associated
with Best Available Techniques (0.01-0.1 ng/Nm3; EUROPEAN COMMISSION 2006).
Most of the measurements are done on a discontinuous basis. However, in some
cases PCDD/F-emissions were measured on a semi-continuous basis (i.e. continu-
ous sampling of flue-gas followed by an analyses of the filter cartridge every two
weeks).

Currently, there are three large plants firing hazardous waste in operation. How-
ever, emission data are only available for the largest of these plants (rotary kilns of
the plant Simmeringer Haide; Simmering DR 1-2 in the table above).

As a result of the Austrian Landfill Ordinance (see 6.2.4) and the European Emis-
sion Trading Scheme waste is pre-treated — with incineration being the preferred
pre-treatment technique — prior to final disposal on a landfill. This in turn has led to
the erection of some large waste incineration plants in Austria, some other projects
are currently in the planning or permitting phase. Therefore the emissions of
PCDD/F are projected to increase by 22% until the year 2010 (see Table 3).

Table 3: PCDD/F-Emissions into air of the source category Waste Incineration
(UMWELTBUNDESAMT 2007a; own calculation).

Emission 2004 Emission 2010
(g I-TEQ) (g I-TEQ)
Municipal Solid Waste 0.214 0.265
Hazardous Waste 0.013 0.015
Sludge 0.002 0.002
Sum 0.230 0.282
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2.2.2 Cement kilns firing hazardous waste

The following description of this source category is given in the Stockholm Conven-
tion’s Technical Guidebook (UNEP 2006):

“The following draft guidelines shall provide guidance on best available techniques
and guidance on best environmental practices for cement kilns relevant to Article 5
and Annex C, Part Il of the Convention. This section also considers requirements
of Article 6 of the Convention addressing destruction of POPs containing waste.

In the scope of this document co-incineration of alternative fuels and hazardous
wastes in cement kilns is dealt with as well. It should be kept in mind in reading
these guidelines that stringent definitions of both terms currently do not exist.

2.2.2.1 Emission Factors and Emissions

In all Austrian cement plants waste is co-incinerated with an upward trend. Emis-
sion factors used in the OLI were assessed using reported emissions from Austrian
cement kilns (ENVIRONMENTAL IMPACT STATEMENT WIETERSDORF (2003), ENVIRON-
MENTAL IMPACT STATEMENT RETZNEI (2004), ENVIRONMENTAL IMPACT STATEMENT
LEUBE (2005), KARSTENSEN (2006)).

3.22 Mio t of clinker were produced in nine plants in the year 2004. In total about
274,000 t of waste were co-incinerated. Data from single measurements (done be-
tween 1999 and 2003) show emission concentrations between 0.0011-
0.00725 ng/Nm® (I-TEQ), which is considerable below the BAT ranges of
<01 ng/Nm3 (10% Oy; UNEP 2006). Results from literature show, that PCDD/F
emissions are not primarily depending on the type of fuel or waste but on the oper-
ating conditions and on the prevention of conditions which favour the de-novo syn-
thesis.

The next table presents calculated emissions loads from Austrian cement kilns:

Table 4: PCDD/F-emissions of Austrian cement plants (UMWELTBUNDESAMT 2006a, WIFO
2005; own calculation).

Emission 2004 (g|_TEQ) Emission 2010 (g I_TEQ)
Cement kilns (total emissions) 0.108 0.114

2.2.3 Production of pulp using elemental chlorine or chemicals
generating elemental chlorine for bleaching

The production of pulp using elemental chlorine or chemicals generating elemental
chlorine for bleaching is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“The main processes involved in making pulp and paper products are raw material
handling and preparation, storage (and preservation for non-woods), wood debark-
ing, chipping and agricultural residue cleaning, deknotting, pulping, pulp processing
and bleaching if required and, finally, paper or paperboard manufacturing. Most of
the formation of the 2,3,7,8-TCDD and 2,3,7,8-TCDF is generated in the C-stage of
bleaching via the reaction of chlorine with precursors of TCDD and TCDF. HCB
and PCB are not formed during pulp bleaching”.
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2.2.3.1 Emission Factors and Emissions

Emissions into air are released by recovery boilers (incineration of black liquor and
fuel oil), fluidised bed reactors (incineration of bark, sludge, coal, fuel oil, biomass
and waste), lime kilns (incineration of gas and fuel oil) and other fossil fuel fired in-
cineration plants (UMWELTBUNDESAMT 2007b). Although PCDD/F-emissions are not
measured in most of the above mentioned incineration plants (emissions are rou-
tinely measured at fluidised bed reactors when waste in co-incinerated) emissions
are generally considered to be low (UNEP 2005). Emissions of these incineration
plants are reported in section 2.2.8 (fossil fuel-fired utility and industrial boilers).

2.2.4 Thermal processes in the metallurgical industry (Secondary
copper production; Sinter plants in the iron and steel industry;
Secondary aluminium production; Secondary zinc production)

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“Secondary copper smelting involves pyrometallurgical processes dependent on
the copper content of the feed material, size distribution and other constituents.
Feed sources are copper scrap, sludge, computer scrap, drosses from refineries and
semi-finished products. These materials may contain organic materials like coatings
or oil, and installations take this into account by using de-oiling and decoating meth-
ods or by correct design of the furnace and abatement system.”

“Iron sintering plants may be used in the manufacture of iron and steel, often in in-
tegrated steel mills. The sintering process is a pretreatment step in the production
of iron whereby fine particles of iron ores and, in some plants, secondary iron oxide
wastes (collected dusts, mill scale) are agglomerated by combustion.”

“Processes used in secondary aluminium smelting are dependent on feed material.
Pretreatment, furnace type and fluxes used will vary with each installation. Produc-
tion processes involve scrap pretreatment and smelting/refining. Pretreatment
methods include mechanical, pyrometallurgical and hydrometallurgical cleaning.
Smelting is conducted using reverberatory or rotary furnaces. Induction furnaces
may also be used to smelt the cleaner aluminium feed materials.”

“Secondary zinc smelting involves the processing of zinc scrap from various sources.
Feed material includes dusts from copper alloy production and electric arc steel
making (both of which have the potential to be contaminated with chemicals listed
in Annex C of the Stockholm Convention), residues from steel scrap shredding, and
scrap from galvanizing processes. The process method is dependent on zinc purity,
form and degree of contamination. Scrap is processed as zinc dust, oxides or slabs.
The three general stages of production are pretreatment, melting and refining.”

The latter process is not applied in Austria.

2.2.41 Emission Factors and Emissions
Secondary copper plant

In Austria only one secondary copper plant is in operation with a production capac-
ity of 74.000 t/a copper cathodes and 100.000 t/a bolts (UMWELTBUNDESAMT 2004).
Emissions are reduced via fabric filter and regenerative afterburner after the shaft



Stockholm Convention on POPs and EU-POPs Regulation — Source Inventory of POPs Releases into Air

furnace. Emissions of PCDD/F after the shaft furnace are below the emission limit
value of the permit of 0.9 ng/Nms. (UMWELTBUNDESAMT 2004; no oxygen content
has been reported).

There are no dioxin emission reduction measures installed after the converter and
the anode furnace.

Sinter Plants

In Austria two sinter plants are in operation with a production capacity of 1.5 mio t/a
(VA Donawitz) and 2.75 mio t/a (VA Linz), respectively. The larger plant uses a wet
system (the so-called Airfine process) for cleaning of the flue gases, thus emitting
less than 0.4 ng/Nm3 PCDD/F (emission limit value; as I-TEQ; EIA 2004). With the
end of October 2007 the Airfine process will be replaced by a bag filter. It is ex-
pected that emissions will be reduced to below 0.1 ng/Nm®> PCDD/F (as I-TEQ)
(ENVIRONMENTAL IMPACT STATEMENT 2006, ENVIRONMENTAL IMPACT ASSESSMENT
2004).

The other sinter plant is equipped with a fabric filter since 2002. However, due to
the fact that actually there are no limit values and monitoring requirements for ex-
isting sinter plants the emission behaviour of this sinter plant is not known. Internal
measurements of the company are reported to the Umweltbundesamt as basis for
the Austrian Air Emissions Inventory.

Secondary aluminium smelting plants

In Austria the following companies are producing secondary aluminium (UMWELT-
BUNDESAMT 2004):

® AMAG casting GmbH

® AMAG rolling GmbH (the capacity of both AMAG companies has been >200.000
t/a in 2001)

® Aluminium Lend GmbH & Co KG (SAG): capacity: 40.000 t/a (2001).
e Hiitte Klein-Reichenbach: capacity: 10.000 t/a.

Different furnaces are used in the secondary aluminium production in Austria like
reverberatory furnace, rotary furnace, tilting rotary furnace, induction furnace. Emis-
sions of PCDD/F are reduced via afterburning, dry sorption technique (NAHCO,,
coke) or injection of sorbalite (lime and coke). Measured PCDD/F emissions are in a
range of <0.01-0.4 ng/Nm3, (UMWELTBUNDESAMT 2004) which is below the emission
value associated with Best Available Techniques (<0.1-0.5 ng/NMs, EUROPEAN
CommiISSION 2001).

Actual limit values of PCDD/F from the different secondary aluminium plants in
Austria are in a range of 0.1-0.4 ng/Nm3.

Benzo(a)pyrene is limited in the non ferrous metals ordinance with an emission
limit value of 0.05 mg/NmS, measured values (as far as they are available) are far
below this limit value.

Emissions

Table 5 gives an overview of calculated emissions from processes described
above:
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Table 5: PCDD/F-emissions of thermal processes in the metallurgical industry
— Part Il (UMWELTBUNDESAMT 2006a, WiFo 2005; own calculation).

Source Category 2004 2010
[g I-TEQ] [g I-TEQ]
Secondary copper production 0.512 0.512
Sinter plants in the iron and steel industry 3.04 2.30
Secondary aluminium production 1.813 1.813

2.2.5 Open burning of waste, including burning of landfill sites

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“Open burning covers a wide range of different uncontrolled waste combustion
practices, including dump fires, pit burning, fires on plain soil and barrel burning.”

2.2.5.1 Emission Factors and Emissions

This source category includes on-field burning of stubble, straw, etc and open burn-
ing of agricultural waste. Releases are taken from the Austrian National Inventory
(see Table 6).

Intentional fires like bonfires bare the risk for abuse for domestic waste disposal.
This issue has been addressed in a single case study showing the effectiveness of
current regulation for this field of activity. The situation for unintentional fires is more
unclear. Emission factors reported in literature show high uncertainty due to limited
sets of data.

In addition releases by accidental burning of landfill sites (esp. landfills for the in-
termediate storage of waste) should be added here as well as releases by acciden-
tal fires of houses and other facilities. In the recent years burning of intermediate
storage facilities of waste occurred comparable often. However, due to missing data
in terms of the mass of burnt waste and the great uncertainties associated with the
relevant emission factors no quantification of emissions was done for these types
of unwanted emissions.

Nevertheless, it can be assumed that these incidents contribute substantially to the
overall emissions of PCDD/F into air: The Dioxin Toolkit (UNEP 2005) gives an de-
fault emission factor of 1 mg per ton of burnt material.

Table 6:PCDD/F-emissions of the source category open burning of waste
(UMWELTBUNDESAMT 2006a, WiFo 2005; own calculation).

Source Category Part lli 2004 2010
[g I-TEQ] [g I-TEQ]
Open burning of waste* 0.216 0.216

* without burning of landfill sites and accidental fires
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2.2.6 Thermal processes in the metallurgical industry not mentioned
in Part Il

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“Secondary lead smelting involves the production of lead and lead alloys, primarily
from scrap automobile batteries, and also from other used lead sources (pipe, sol-
der, drosses, lead sheathing). Production processes include scrap pretreatment,
smelting and refining.”

“Primary aluminium is produced directly from the mined ore, bauxite. The bauxite is
refined into alumina through the Bayer process. The alumina is reduced into metal-
lic aluminium by electrolysis through the Hall-Héroult process (either using self-
baking anodes — Sdderberg anodes — or using prebaked anodes).”

“Magnesium is produced either from raw magnesium chloride with molten salt elec-
trolysis, or magnesium oxide reduction with ferrosilicon or aluminium at high tem-
peratures, as well as through secondary magnesium recovery (for example, from
asbestos tailings).”

“Secondary steel is produced through direct smelting of ferrous scrap using electric
arc furnaces. The furnace melts and refines a metallic charge of scrap steel to pro-
duce carbon, alloy and stainless steels at non-integrated steel mills. Ferrous feed
materials may include scrap, such as shredded vehicles and metal turnings, or di-
rect reduced iron. In addition scrap may be added to other melting furnaces in the
foundry and primary iron and steel sectors.”

“Primary base metals smelting involves the extraction and refining of nickel, lead,
copper, zinc and cobalt. Generally, primary base metals smelting facilities process
ore concentrates. Most primary smelters have the technical capability to supple-
ment primary concentrate feed with secondary materials (e.g. recyclables).”

2.2.6.1 Emission factors and emissions
Secondary lead production

Only one plant in Austria (BMG Metall & Recycling GmbH in Arnoldstein/Karnten)
produces secondary lead from old batteries with a production capacity of about
23,000 t/a. (UMWELTBUNDESAMT 2004). An afterburner has been installed after the
furnaces. No data have been given with regard to PCDD/F-emissions of the sec-
ondary lead plant; no emission limit value with regards to PCDD/F exists in the cur-
rent permit. Benzo(a)pyrene is limited by permit with an emission limit value of
0.1 mg/Nm3, a measured value of 0.0016 mg/Nm3 is far below the limit value. (Um-
WELTBUNDESAMT 2004).

Primary aluminium production

Primary aluminium is not produced in Austria anymore (1992 — change to secon-
dary aluminium production).

Secondary steel production

Secondary steel (Electric Arc Furnace) is produced in three plants (Bohler Udde-
holm, Marienhitte, Breifenfeld). Total production was 622,000 t in the year 2005.
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Primary base metals

Nickel oxide is produced from old nickel containing catalysts and other nickel con-
taining wastes and by-products (Treibach TIAG in Althofen). Measured PCDD/F-
emissions are well below <0.1 ng/Nm3. (UMWELTBUNDESAMT 2004). The Austrian non
ferrous metals ordinance does not apply to the production of nickel oxide.

Emissions

Releases are taken from the Austrian National Inventory (see Table 7).

Table 7: PCDD/F-emissions of the source category thermal processes in the metallurgical
industry — Part Ill (UMWELTBUNDESAMT 2006a, WiFo 2005; own calculation).

Source Category Part Il 2004 2010

[g I-TEQ] [g I-TEQ]
Thermal processes in the metallurgical industry not mentioned 0.131 0.131
in Part Il

2.2.7 Residential combustion sources

Residential combustion plants are defined in the Stockholm Convention’s Technical
Guidebook (UNEP 2006) as follows:

“This section considers the combustion of wood, coal and gas, mainly for residen-
tial heating and cooking. Combustion takes place in hand-fired stoves or fireplaces
or, in the case of larger central heating systems, in automatically fired installations.”

2.2.7.1 Emission Factors and Emissions

Activity data for residential combustion plants can be found within the Austrian Na-
tional Energy Balance in the NFR-Codes (NFR: Nomenclature for Reporting)
“Commercial/lnstitutional” (NFR: 1A4a, SNAP: 0201), “Residential Plants” (NFR:
1A4b1, SNAP: 0202) and “Stationary” (NFR: 1A4c1, SNAP: 0203). Since these
plants are regarded as small scale installations, their emissions are allocated to the
source category “Residential combustion sources”.

2.2.7.2 Activity data — NFR-code: “Residential Plants”

In 2004 total energy consumption in the NFR-code “Residential Plants” was
209 PJ. Major fuels were heating oil (light and extra light) with a share of 34.3%,
followed by natural gas (30.3%), wood (26.4%), wood waste and others (4.6%).
Coke (1.5%), liquefied petroleum gas (1.5%), coal (0.72%) and lignite (0.58%) are
of minor importance.

According to the forecast (WIFO 2005; own calculation) total energy consumption in
this category will rise to 226 PJ until 2010. The ratio of used fuels remains almost
unchanged, with heating oil still at the top (35.8%), followed by natural gas (30.6%)
and wood (28.7%). Consumption of wood waste and others will decrease to 2.0%.
Total input of coke, coal and lignite will be reduced to a share of 2.0% (see Table 8).
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Table 8: Fuel mix in the NFR-code ,,Residential Plants“ (UMWELTBUNDESAMT 2006a, WiFO

2005; own calculation).

Residential Plants 2004 2010
Coal 2.8% 2.0%
Heating oil 34.3% 35.8%
Wood waste 4.6% 2.0%
Wood 26.4% 28.7%
Gas 30.3% 30.6%
Others 1.5% 0.9%
Sum 100% 100%
Total Energy Consumption 208 PJ 226 PJ

2.2.7.3 Emission factors — NFR-code: “Residential Plants”

In the next table emission factors of relevant fuels are compiled:

Table 9: Emission factors for Residential Plants
Fuel Type Emission Factor (ug/GJ)

UMWELTBUNDESAMT 2006a UMWELTBUNDESAMT 2002 UNEP Toolkit

heating oil light 0.0015 (general)

0.01 (general)

heating oil extra 0.0015 (c.h.; a.h.)

0.01 (general)

light 0.003 (stoves)

natural gas 0.0025 (c.h.; a.h.) 0.0015 (general)
0.006 (stoves)

wood 0.25 (c.h) 0.32 (stoves, fireplaces) 0.1 (general)
0.38 (a.h.)

0.75 (stoves, fireplaces)

wood waste 0.25 (c.h)

1.5 (general)

0.38 (a.h.)
0.75 (stoves, fireplaces)
coke 0.38 (c.h.; a.h.) 1.47 (stoves, fireplaces)
0.75 (stoves, fireplaces)
coal 0.38 (c.h.; a.h.) 7.74 (stoves, fireplaces) 15 (stoves; high

0.75 (stoves, fireplaces)

chlorine coal)
0.1 (stoves; low
chlorine coal)

c.h.: central heating
a.h.: apartment heating

For the purpose of this calculation emission factors used in the Austrian air emis-
sion inventory (OLI) have been updated subject to available literature:

Coal:

In the OLI two different emission factors are used to calculate emissions from central
and apartment heating systems and from stoves. However, in a recent study (Um-
WELTBUNDESAMT 2002) a ten-fold higher emission factor (7.74) has been published
for stoves (see Table 9). In the Dioxin Toolkit (UNEP 2005) emission factors for coal
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(0.1 ug/GJ) and coal with a high chlorine content (15 ug/GJ) are listed. Because it
is assumed that coals used in Austrian residential plants are of a medium to high
chlorine content, the emission factor published in the most recent study is used.

Coke:

In line with the most actual study (UMWELTBUNDESAMT 2002) an emission factor of
1.47 ug/GJ is used for calculating the emissions from stoves.

Wood:

No distinction is made between different firing systems. The emission factor is ta-
ken from UMWELTBUNDESAMT 2002 (0.32 ug/GJ).

2.2.7.4 Emissions — NFR-code: “Residential Plants”

In the table below emissions of residential plants are listed in relation to the fuel in-
put. The largest part of the emissions stems from the incineration of wood with
even a higher share in the year 2010. The incineration of fossil solid fuels (coal,
lignite, coke) contributes significantly to the overall emissions of this source cate-
gory. However, emissions from fossil solid fuels will decrease due to a decline in
fuel consumption.

Table 10: Emissions of Dioxines/Furanes of residential plants (own calculation)

Residential Plants 2004 (g I-TEQ) 2010 (g I-TEQ)
Coal, lignite, coke 6.56 4.44
Heating oil 0.12 0.13
Wood waste 2.86 1.33
Wood 15.49 18.19
Gas 0.17 0.18
Others 0.011 0.006
Sum 25.21 24.28

2.2.7.5 Activity data — NFR-code “Commercial/lnstitutional” and ”Stationary*

In the year 2004 total input within these subcategories was 56.0 PJ. The major fu-
els were natural gas and other gases (45.2%), followed by heating oil light and ex-
tralight (sum of heating oils: 30.6%). Wood waste (13.2%), industrial waste (2.6%),
biomass (7.2%) and other solid fuels (total of coke, coal and lignite: 1.4%) are of
minor importance. Activity rates in this sector suffer from substantial uncertainties
which are the result of a lack of qualified data.

According to the trend total activity in the year 2010 will be in the magnitude of
44.2 PJ. The fuel mix will undergo slight changes until 2010: Wood waste and in-
dustrial waste will be reduced to almost half of their input in 2004, whereas solid
fossil fuels will hardly be used in this sector in 2010. On the other hand activity
rates of heating oil and gas will increase (see Table 11).
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Table 11: Share of fuels within the subcategories “Commercial/Institutional” and “Stationary”
(UMWELTBUNDESAMT 2006a, WiFo 2005; own calculation).

Commercial/lnstitutional + Stationary 2004 2010
Coal 1.4% 0.2%
Heating oil 30.6% 36.7%
Wood waste 13.2% 6.7%
Industrial waste 2.6% 1.4%
Wood 7.2% 10.2%
Gas 37.6% 39.7%
Others 7.6% 5.1%
Sum 100% 100%
Total Energy Consumption 56 PJ 44.2 PJ

2.2.7.6 Emissions of PCDD/F — NFR-code “Commercial/lnstitutional” and
»Stationary“

Emission factors were taken from the OLI. Due to the high activity rate of wood waste
this type of waste contributes most to the overall emissions. However, in 2010 ac-
tivity rates and emissions will drop to almost half of their number in 2004.

Table 12: Emissions of Dioxines/Furanes caused by different fuel types (own calculation).

Coml/Inst/Stat 2004 2010
(g I-TEQ) (g I-TEQ)
Coal, lignite, coke 0.17 0.02
Heating oil 0.03 0.03
Wood waste 2.59 1.26
Wood 1.00 1.15
Gas 0.03 0.03
Ind. Waste 0.43 0.18
Others 0.0092 0.0049
Sum 4.26 2.67

2.2.8 Fossil fuel-fired utility and industrial boilers

Fossil fuel-fired utility and industrial boilers are described in the Stockholm Conven-
tion’s Technical Guidebook (UNEP 2006) as follows:

“Boilers are facilities designed to burn fuel to heat water or to produce steam. The
majority of boilers use fossil fuels to provide the energy source, although boilers can
also be designed to burn biomass and wastes. The steam produced from the boiler
can be used for electricity production or used in industrial processes; likewise hot
water can be used in industrial processing, or for domestic and industrial heating.”
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2.2.8.1 Emission Factors and Emissions

Emission factors used by the Austrian Air Emissions Inventory are consistent with
data from literature (UMWELTBUNDESAMT 2003, EUROPEAN COMMISSION 2003, 2006).
In general emission concentrations of investigated boilers are (far) below 0.1 ng/Nms.
However, because of the high total activity number (total energy input: about 404
TJ in the year 2004) the emitted load is in the range of 1 g per year (see Table 13).

Table 13: PCDD/F-emissions of the source category fossil fuel fired utility and industrial
boilers (UMWELTBUNDESAMT 2006a, WiFo 2005; own calculation).

Source Category Part lli 2004 2010
[g I-TEQ] [g I-TEQ]
Fossil fuel-fired utility and industrial boilers 1.041 0.689

The projected decrease in emissions can be explained by a change in activity data
for some fuels, e.g. reduced coal input in the chemical industry.

2.2.9 Firing installations for wood and other biomass fuels

Firing installations for wood and other biomass fuels are described in the Stock-
holm Convention’s Technical Guidebook (UNEP 2006) as follows:

“The main purpose of firing installations for wood and other biomass fuels is energy
conversion. Large-scale installations for firing wood and other biomass fuels mainly
use fluidized bed combustion and grate furnaces. Technologies for small-scale
plants include underfeed furnaces and cyclone suspension furnaces. Recovery
boilers in the pulp and paper industry apply specific combustion conditions. Tech-
nology selection is related to fuel properties and required thermal capacity. In the
present section only large-scale applications in, for example, industry, power gen-
eration and district heating are covered”

2.2.9.1 Emission Factors and Emissions

Some emission factors used by the Austrian Air Emissions Inventory have been
updated according to available literature (UMWELTBUNDESAMT 2007c). For example
emission factors for industrial firing installations have been reduced from
0.08 ug/GJ to 0.03 ug/GJ. However, the total emissions did not change substan-
tially. Due to a predicted increase in the activity figures emissions will increase by
almost 40% until the year 2010 (Table 14).

Table 14: PCDD/F-emissions of the source category firing installations for wood and other
biomass fuels (UMWELTBUNDESAMT 2006a, WiFo 2005; own calculation).

Source Category Part Il 2004 2010
[g I-TEQ] [g I-TEQ]
Firing installations for wood and other biomass fuels 1.374 1.917
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2.2.10 Specific chemical production processes releasing
unintentionally formed persistent organic pollutants, especially
production of chlorophenols and chloranil

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“This section focuses on processes for the manufacture of industrial chemicals that
could theoretically give rise to persistent organic pollutants (particularly those
chemicals listed in Annex C of the Stockholm Convention). Most of the processes
described share common steps, including chlorination of organic or inorganic raw
materials, purification of the products, separation of product streams (usually by
distillation), destruction of high-molecular-weight side products and recycle or sale
of hydrogen chloride.”

2.2.10.1 Emission Factors and Emissions

No national emission factors are available. It is assumed that — if any — emissions
are negligible due to low activity figures.

2.2.11 Crematoria

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“Cremation is the disposal of a cadaver by the process of burning. This can be un-
dertaken in either an uncontrolled, open burning fashion on funeral pyres, or in a
controlled fashion within a cremator, installed within a crematorium or crematory.
For the purposes of this document, only the cremator installations are discussed
with respect to preventing releases of persistent organic pollutants, and not open
burning.”

2.2.11.1 Emission factors and emissions

In the year 2004 three of ten Austrian crematoria were equipped with emission re-
duction techniques, two thereof with PCDD/F reduction techniques. The emission
limit value given in the permits for these two plants is 0.1 ng/Nm3 (11% O,) (com-
munication by operators). There exists no generally binding rule concerning emis-
sion reduction for crematoria in Austria.

Due to a general lack of data emission factors used by the Austrian Air Emissions
Inventory have been used (Table 15).

Table 15: PCDD/F-emissions of the source category crematoria (UMWELTBUNDESAMT 2006a,
WiFo 2005; own calculation).

Source Category Part lll 2004 2010
[g I-TEQ] [g I-TEQ]
Crematoria 0.154 0.165
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2.2.12 Motor vehicles, particularly those burning leaded gasoline

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“The maijor fuels used in motor vehicle transportation are gasoline and diesel. Lig-
uefied petroleum gas, vegetable oil-based and other biofuels, and alcohol-oil mix-
tures are gaining importance.”

2.2.12.1 Methodology

Activity data for Motor vehicles can be found within the Austrian National Energy
Balance in the NFR-Codes:

Road Transportation (SNAP: 07):

® Passenger cars

® Light duty vehicles <3.5 t

® Heavy duty vehicles >3.5 t and buses (r)
® Mopeds and Motorcycles <50 cm®

e Motorcycles >50 cm?®

Other Mobile Sources and Machinery (SNAP: 08):
® Military

® Railways

Inland Waterways

Agriculture

Forestry

Industry

Household and gardening

2.2.12.2 Activity data — Road Transportation

In 2004 total energy consumption of “Road Transportation” was 303 PJ. The major
source category with a share of 57% were passenger cars, followed by Heavy Duty
Vehicles (35%).

According to the forecast total energy consumption in this category will slightly de-
crease to 297 PJ until 2010. Generally, the ratio of used fuels remains constant, with
passenger cars still at the top (54%), followed by Heavy Duty Vehicles (39%). Con-
sumption of gasoline cars will decrease from 28% in 2004 to 19% in 2010 (—35%).
Fuel Consumption from Diesel cars will increase by about 22%.
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Table 16: Fuel Allocation Road Transportation (HAUSBERGER 1997, WiFo 2005,

UMWELTBUNDESAMT 2006a).

Source Category Activity 2004 Activity 2010 Change
PJ) (%) PJ) (%) 2004-2010
Passenger cars 172 57% 161 54% —6%
Gasoline 85 28% 56 19% -35%
Diesel 86 28% 105 35% 22%
Light duty vehicles <3.5 t (r) 23 8% 20 7% -13%
Heavy duty vehicles >3.5 t and 107 35% 115 39% 7%
buses (r)
Mopeds and Motorcycles <50 cm® 0 0% 0 0% 5%
Motorcycles >50 cm® 1 0% 1 0% 15%
Total 303 100% 297 100% —2%

2.2.12.3 Activity data — Other Mobile Sources and Machinery

In 2004 total energy consumption of “Other Mobile Sources and Machinery” was

41.41 PJ.

The major source category was Industry (industrial machinery with a share of
37%), followed by machinery of the agricultural sector (28%). According to the fore-
cast total energy consumption in this category will be stable until 2010. Fuel con-
sumption of inland waterways machineries is projected to increase by about 24%

until 2010.

Table 17: Fuel Allocation Other Mobile Sources and Machinery (HAUSBERGER 1997, WIFO
2005, UMWELTBUNDESAMT 2006a).

Source Category Activity 2004 Activity 2010 Change
PJ) %) PJ) %) 2004-2010

Military 0.03 0% 0.03 0% -3%
Railways 2.50 6% 2.20 5% -12%
Inland Waterways 1.04 3% 1.29 3% 24%
Agriculture 11.78 28% 12.03 29% 2%
Forestry 8.65 21% 7.28 18% -16%
Industry 15.52 37% 16.45  40% 6%
Household and gardening 1.89 5% 1.89 5% 0%
Total 41.41 100% 41.16 100% 1%

2.2.12.4 Emission factors — NFR-code: “Road Transportation, Other Mobile
Sources and Machinery”

The emission factors used in the Austrian air emission inventory are also used for
the emission projection. These Emission factors are based on a study “Osterreichi-
sche Emissionsinventur fur POPs, Forschungsgesellschaft Techn. Umweltschutz
GmbH” financed by the Umweltbundesamt and of relevant finished in 2001.
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In the next table emission factors fuels are compiled:

Table 18: Emission factors for Road Transportation and other Mobile Sources and

Machinery (HUBNER 2001).
Source Category NFR Code SNAP Split Fueltype EF pg/GJ
Code

Passenger cars (r) 1A3b1 0701 737 Gasoline  0.0460
Passenger cars (r) 1A3b1 0701 738 Gasoline  0.0012
Passenger cars (r) 1A3b1 0701 XXX Diesel 0.0007
Light duty vehicles < 3.5 t (r) 1A3b2 0702 XXX Diesel 0.0007
Light duty vehicles < 3.5 t (r) 1A3b2 0702 XXX Gasoline  0.0460
Heavy duty vehicles > 3.5 t and 1A3b3 0703 X71 Diesel 0.0055
buses (r)

Heavy duty vehicles > 3.5 t and 1A3b3 0703 XXX Gasoline  0.0460
buses (r)

Mopeds and Motorcycles < 50 cm® 1A3b4 0704 737 Gasoline  0.0031

Mopeds and Motorcycles < 50 cm® 1A3b4 0704 738 Gasoline  0.0012

Motorcycles > 50 cm3 1A3b4 0705 XXX Gasoline  0.0031
Military 1A5b 0801 XXX Diesel 0.01
Shunting locs 1A3c 080201 XXX Diesel 0.01
Rail-cars 1A3c 080202 XXX Diesel 0.01
Locomotives 1A3c 080203 XXX Coal 0.38
Locomotives 1A3c 080203 XXX Diesel 0.01
Personal watercraft 1A3d2 080303 XXX Gasoline 0.05
Inland goods carrying vessels 1A3d2 080304 XXX Diesel 0.01
Agriculture 1A4c2 0806 XXX Diesel 0.01
Agriculture 1A4c2 0806 XXX Gasoline 0.05
Forestry 1A4c2 0807 XXX Diesel 0.01
Forestry 1A4c2 0807 XXX Gasoline 0.05
Industry 1A2f1 0808 XXX Diesel 0.01
Industry 1A2f1 0808 XXX Gasoline 0.05
Household and gardening 1A4b2 0809 XXX Diesel 0.01

Household and gardening 1A4b2 0809 XXX Gasoline 0.05
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2.2.12.5 Emissions of Dioxines/ — NFR-code “Road Transportation” and
”Other Mobile Sources and Machinery“

Table 19: Emissions of Dioxins from Road Transportation, (UMWELTBUNDESAMT 2006b)

Source category Emission 2004 Emission 2010 Change
@ (0 (@ (W 2002010
Passenger cars 0.47 40% 0.29 29% -38%
thereof Gasoline conventional 0.31 27% 0.15 16% -51%
Light duty vehicles <3.5 t(r) 0.12 10% 0.06 6% -52%
Heavy duty vehicles >3.5 t and 0.59 50% 0.63 64% 7%
buses (r)
Mopeds and Motorcycles <50 cm®  0.00 0% 0.00 0% -19%
Motorcycles >50 cm® 0.00 0% 0.00 0% 15%
Total 1.19 100% 0.98 100% -17%

Table 20: Emissions of Dioxins Other Mobile sources and Machinery (UMWELTBUNDESAMT

2006b).
Source category Emission 2004 Emission 2010 Change
@ (B (@ (w000

Military 0.000 0% 0.000 0% -3%
Railways 0.022 7% 0.020 6% -11%
Inland Waterways 0.011 3% 0.012 4% 11%
Agriculture 0.081 26% 0.082 27% 1%
Forestry 0.056 18% 0.048 15% -16%
Industry 0.089 29% 0.094 31% 6%
Household and gardening 0.053 17% 0.053 17% -1%
Total 0.313 100% 0.308 100% 1%

2.2.13 Destruction of animal carcasses

This source category is described in the Stockholm Convention’s Technical Guide-

book (UNEP 2006) as follows:

“Destruction of animal carcasses is generally achieved by incineration, rendering or
a combination of these two activities. Incineration techniques may include pyrolysis,
gasification or other forms of heat treatment, and may involve burning of complete
carcasses or parts of carcasses. Rendering covers a range of activities for proc-

essing of carcasses to recover materials.”

2.2.13.1 Emission Factors and Emissions

No national emission factors are available. It is assumed that — if any — emissions

are negligible due to low activity figures.
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2.2.14 Textile and leather dyeing (with chloranil) and finishing (with
alkaline extraction)

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“Woven and knit fabrics cannot be processed into finished goods until the fabrics
have passed through several water-intensive wet processing stages (also known
as finishing) such as fabric preparation, dyeing, printing and finishing. Natural fibres
typically require more processing steps than artificial fibres. Relatively large volumes
of wastewater are generated, containing a wide range of contaminants, which must
be treated prior to disposal. Significant quantities of energy are used in heating and
cooling chemical baths and drying fabrics and yarns.”

2.2.14.1 Emission Factors and Emissions

No national emission factors are available. It is assumed that — if any — emissions
are negligible due to low activity figures.

2.2.15 Shredder plants for the treatment of end of life vehicles

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“Shredder plants for treatment of end-of-life vehicles are listed in Annex C of the
Stockholm Convention as a source that has the potential to form and release chemi-
cals listed in Annex C. Shredders are large-scale machines equipped inside with
one or more anvils or breaker bars and lined with alloy steel wear plates. An elec-
tric motor drives the rotor with the freeswinging alloy steel hammers. Beneath the
shredder is a vibratory pan, which receives the shredded material discharged
through the grates. Typically a ferrous metal stream is produced, which is relatively
clean and consists of small (50 mm) pieces of steel and a “fluff’ stream, which con-
tains the fragments of non-ferrous metals and other materials that entered the
shredder (also known as fragmentizer). Very few data of stack emission measure-
ments at shredder plants are available. However, the results of some studies have
shown levels of dioxin compounds greater than 0.1 ng I-TEQ/m®.

At present there is not sufficient evidence that new formation of polychlorinated
dibenzo-p-dioxins (PCDD), polychlorinated dibenzofurans (PCDF) or polychlorinated
biphenyls (PCB) occurs in the (mechanical) shredding of vehicles, household elec-
trical equipment or other electrical appliances. The data available indicate that the
PCDD/PCDF and PCB released from shredder plants are from industrial, intentional
production and have been introduced with oils, dielectric fluids, and other materials
contained in these vehicles or consumer goods and which are simply set free
through this mechanical process.”

2.2.15.1 Emission Factors and Emissions

No national emission factors are available for this activity.
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2.2.16 Smouldering of copper cables

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“Smouldering of copper cables involves the open burning of plastic coatings from
electrical cable and wiring to recover scrap copper and other constituents of the ca-
bles. This process is labour intensive, and is performed by individuals or in small
facilities without any abatement measures for air emissions. Smouldering is con-
ducted in burn barrels or on open ground. No means of temperature control or oxy-
gen addition are used to achieve complete combustion of plastic compounds.”

2.2.16.1 Emission Factors and Emissions

This process is not applied in Austria.

2.2.17 Waste oil refineries

This source category is described in the Stockholm Convention’s Technical Guide-
book (UNEP 2006) as follows:

“For the purpose of this guidance section, waste oils (or used oils) are defined as
any petroleum-based, synthetic, or plant- or animal-based oil that has been used.
Waste oils may originate from two large sources: industrial waste oils, and vegeta-
ble and animal waste oils. Among the industrial waste oils, three main oil streams
can be identified: industrial oil (e.g. hydraulic oil, engine lubricant, cutting oil); ga-
rage or workshop oil; and transformer oil.

Waste oils have been found to be contaminated with PCDD, PCDF and PCB. At
present there is no available evidence that PCDD/PCDF or PCB are newly formed in
waste oil refineries. The data available indicate that the PCDD/PCDF and PCB re-
leased from waste oil refineries or waste oil handling and management plants are
from industrial, intentional production of PCB or chlorobenzenes that are present in
the waste oils either by contamination in the synthesis process (of these chemicals)
or have become contaminated during the use phase or earlier recycling processes.
In this sense, waste oil refineries represent a distribution source of chemicals listed
in Annex C rather than a formation source. According to available information, waste
oil management options include reuse or regeneration; thermal cracking; and incin-
eration or use as fuel. It should be noted that dumping and open burning are also
practised in many countries.”

2.2.17.1 Emission Factors and Emissions

This process is not applied in Austria.

2.2.18 Summary of PCDD/F — Releases to Air from Source Categories
of the Stockholm Convention

In the year 2004 a total of 39.8 g PCDD/F (I-TEQ) were emitted in Austria from
source categories according to the Stockholm Convention. In the Austrian Air
Emissions Inventory (OLI) PCDD/F emissions into air were calculated to be 40.7 g
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(I-TEQ, 2004). The difference can be explained by the fact, that the OLI is more
comprehensive as far as activities are concerned. On the other hand some emis-
sion factors have been updated in the course of this report (see description of source
categories).

Only a few source categories contribute significantly to total emissions of dioxins
and furans, the most important being residential combustion sources with a share
of 74% and thermal processes in the metallurgical sector with a share of 14%.
Other sources are motor vehicles with 3.8%, biomass combustion (3.5%) and fossil
fuel use in industry (2.6%) (see Table 21, Table 22 and Figure 2).

In addition to that the following tables include a projection of the emissions for the
year 2010. The projection is based on activity data from the Austrian energy projec-
tion (WIFo 2005). According to the projection total emissions will decrease to 36.8 g
I-TEQ in the year 2010. Emission reductions will occur in sinter plants, residential
combustion (due to less use of coal and wood waste; however, emissions from
wood combustion in the source category residential combustion plants will in-
crease), mobile vehicles and fossil fuel fired boilers in industry and energy. Emis-
sions will slightly increase in biomass combustion, waste incineration, co-
incineration in cement kilns, some metallurgical processes and crematoria. This in-
crease is the result of higher activity rates, it is assumed that emission concentra-
tions remain unchanged (see specific chapters).

100% -
90% _ - B Other sources

80% M |1l h Motor vehicles

H [l e Wood and biomass

50% 111 d Fossil fuel boilers
40%
’ [ 11l ¢ Residential
30% combustion
20% M || d Thermal processes

metallurgy
H || a Waste incinerators

Year 2004 Year 2010
39,8 g PCDD/F 36,8 g PCDD/F

Figure 2: Relevant source categories of PCDD/F (UMWELTBUNDESAMT 2006a, b, own
calculation).
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Table 21: PCDD/F emissions from Source Categories Part Il for 2004 and projection to
2010 (WiFo 2005, UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part Il 2004 2010
[g I-TEQ] [gI-TEQ]
Waste incinerators, including co-incinerators of municipal, 0.230 0.282
hazardous or medical waste or of sewage sludge
Cement kilns firing hazardous waste' 0.108 0.114
Production of pulp using elemental chlorine or chemicals generating  0.000 0.000
elemental chlorine for bleaching2
The following thermal processes in the metallurgical industry
(i) Secondary copper production 0.512 0.512
(i) Sinter plants in the iron and steel industry 3.040 2.300
(iii) Secondary aluminium production 1.813 1.813
(iv) Secondary zinc production NO NO
Total (Part Il) 5.703 5.021

' figures represent total emissions from cement kilns

2

only process emissions are covered here; PCDD/F emissions from combustion processes are

included in fossil fuel fired utility and industrial boilers and in firing installations for wood and other

biomass fuels.

NO: not occurring.

Table 22: PCDD/F emissions from Source Categories Part Ill for 2004 and projection to
2010 (WiFo 2005, UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part Il 2004 2010
[g I-TEQ] [g I-TEQ]
Open burning of waste 0.216 0.216
Thermal processes in the metallurgical industry not mentioned 0.375 0.499
in Part Il
Residential combustion sources 29.468 26.945
Fossil fuel-fired utility and industrial boilers 1.041 0.689
Firing installations for wood and other biomass fuels 1.374 1.917
Specific chemical production processes releasing unintention- NA NA
ally formed persistent organic pollutants, especially production
of chlorophenols and chloranil
Crematoria 0.154 0.165
Motor vehicles, particularly those burning leaded gasoline 1.503 1.303
Destruction of animal carcasses NA NA
Textile and leather dyeing (with chloranil) and finishing (with NA NA
alkaline extraction)
Shredder plants for treatment of end of life vehicles NA NA
Smouldering of copper cables NA NA
Waste oil refineries 0.000 0.000
Total (Part Ill) 34.131 31.733

* without burning of landfill sites and accidental fires

NA: not available.
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2.2.19 Austrian Air Emissions Inventory — Polychlorinated dibenzo-p-
dioxins (PCDD) and polychlorinated dibenzofurans (PCDF)

In 1985 national total dioxin/furan emissions amounted to about 187 g and in 1990
they amounted to about 160 g; emissions have decreased steadily and by the year

2004 emissions were reduced by about 78% (to 41 g in 2004).

In 1985 the main sources for dioxin/furan (as I-TEQ) emissions were the NFR-
Sectors Energy (59%; note: the NFR-code Energy includes Energy consumption in
industry and energy as well as in the traffic sector) and Industrial Processes (espe-
cially iron and steel production) (27%). In 2004 the main sector regarding PCDD/F
(as I-TEQ) emissions is Energy with a share in National Total of 91%.

The dioxin/furan (as I-TEQ) emissions of the NFR-sectors Agriculture and Industrial
processes decreased by 94% and 96%, respectively, due to prohibition of open
field burning and improved emission abatement technologies in iron and steel in-
dustries. However, calculation of emissions resulted in a slight increase of PCDD/F
(as I-TEQ) emissions of the NFR-sector Energy between 2002 and 2004.

140%

120%

100% -+

80% -

dioxin emission [1985 = 100%)]

0,
OAJ T T T T T T T o s T s e

== Energy

=0= |ndustrial Processes

60% M Agriculture
40% ’ \ o & Waste
20% - — ]

== Total

Solvent and other
Product Use

Figure 3: Dioxin emission trend per NFR Category 1990-2004 (base year 1985 = 100%)

Source: UMWELTBUNDESAMT (2006b).

23
categories of the Stockholm Convention

Releases of Hexachlorobenzene (HCB) — Source

Emission factors used by the Austrian Air Emissions Inventory for calculating emis-
sions have been checked and considered actual. Minor changes could be ob-

served in the source category “Motor vehicles” only.
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2.3.1 Motor vehicles, particularly those burning leaded gasoline

2.3.1.1  Activity data — “Road Transportation, Other Mobile Sources and
Machinery”

Activity data can be found in chapter 2.2.12.2.

2.3.1.2 Emission factors — NFR-code: “Road Transportation, Other Mobile
Sources and Machinery”

The emission factors used in the Austrian air emission inventory are also used for
emission projection. These emission factors are based on a study “Osterreichische
Emissionsinventur fir POPs, Forschungsgesellschaft Techn. Umweltschutz GmbH”.

In the next table emission factors of relevant fuels are compiled:

Table 23: Emission factors for road transportation and other mobile sources and machinery

(HUBNER 2001).
Source Category NFR Code SNAP Split Fueltype EF
Code Hg/GJ
Passenger cars (r) 1A3b1 0701 737 Gasoline 9.20
Passenger cars (r) 1A3b1 0701 738 Gasoline 0.24
Passenger cars (r) 1A3b1 0701 XXX Diesel 0.14
Light duty vehicles <3.5 t (r) 1A3b2 0702 XXX Diesel 0.14
Light duty vehicles <3.5 t (r) 1A3b2 0702 XXX Gasoline 9.20
Heavy duty vehicles >3.5 t and 1A3b3 0703 X71 Diesel 1.10
buses (r)
Heavy duty vehicles >3.5 t and 1A3b3 0703 XXX  Gasoline 9.20
buses (r)

Mopeds and Motorcycles <50 cm?® 1A3b4 0704 737 Gasoline 0.62
Mopeds and Motorcycles <50 cm?® 1A3b4 0704 738 Gasoline 0.24

Motorcycles >50 cm® 1A3b4 0705 XXX  Gasoline 0.62
Military 1A5D 0801 XXX Diesel 1.10
Shunting locs 1A3c 080201 XXX Diesel 1.10
Rail-cars 1A3c 080202 XXX Diesel 1.10
Locomotives 1A3c 080203 XXX Coal 76.00
Locomotives 1A3c 080203 XXX Diesel 1.10
Personal watercraft 1A3d2 080303 XXX  Gasoline 9.20
Inland goods carrying vessels 1A3d2 080304 XXX Diesel 1.10
Agriculture 1A4c2 0806 XXX Diesel 1.10
Agriculture 1A4c2 0806 XXX  Gasoline 9.20
Forestry 1A4c2 0807 XXX Diesel 1.10
Forestry 1A4c2 0807 XXX  Gasoline 9.20
Industry 1A2f1 0808 XXX Diesel 1.10
Industry 1TA2f1 0808 XXX  Gasoline 9.20
Household and gardening 1A4b2 0809 XXX Diesel 1.10

Household and gardening 1A4b2 0809 XXX  Gasoline 9.20
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2.3.1.3 Emissions HCB - NFR-code “Road Transportation” and “Other
Mobile Sources and Machinery“

Table 24: Emissions of HCB from road transport (UMWELTBUNDESAMT 2006b).

Source category Emission 2004 Emission 2010 Change
@ B (@ () 000
Passenger cars 93.80 40% 58.06 29% -38%
thereof Gasoline conventional 62.91 27% 30.78 16% —-51%
Light duty vehicles <3.5 t (r) 23.78 10% 11.34 6% —52%
Heavy duty vehicles >3.5 t and 118.89 50% 126.64 64% 7%
buses (r)
Mopeds and Motorcycles <50 cm® 0.08 0% 0.07 0% -19%
Motorcycles >50 cm® 0.63 0% 0.73 0% 15%
Total 23719 100% 196.83 100% -17%

Table 25: Emissions of HCB from other mobile sources and machinery, UMWELTBUNDESAMT

(2006b)
Source category Emission 2004 Emission 2010 Change
@ 0 (@ () 000

Military 0.03 0% 0.03 0% -3%
Railways 4.49 7% 3.99 6% -11%
Inland Waterways 2.1 3% 2.35 4% 11%
Agriculture 16.17 26% 16.33 27% 1%
Forestry 11.29 18% 9.52 15% -16%
Industry 17.82 29% 18.84 31% 6%
Household and gardening 10.60 17% 10.52 17% -1%
Total 62.504 100% 61.572 100% -1%

2.3.2 Summary of Source Categories of the Stockholm Convention:
HCB - Releases to Air

In Austria only a few source categories contribute significantly to the total emissions
of HCB. In the year 2004 a total of 44.8 kg were emitted (Table 26, Table 27 and
Figure 5). Residential combustion sources had the lion’s share of 88.7% and ther-
mal processes in the metallurgical sector (predominantly sinter plants) had a com-
bined 9%. All other sources are below 1%.

According to the emission projection for the year 2010 total emissions will rise to
45.6 kg due to capacity increases in the metallurgical sector. Hence the share of
this source category (lld in the figure below) will increase to 10.8% and the share of
residential sources slightly decrease to 86.6%. Biomass combustion will become
more important and will contribute 0.9% to total emissions.
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Figure 4: Relevant source categories of HCB (UMWELTBUNDESAMT 2006a, b; own

calculation).

Table 26: HCB emissions in Source Category Part Il for 2004 and projection to 2010

(UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part Il 2004 2010
[kg HCB] [kg HCB
Waste incinerators, including co-incinerators of municipal, 0.196 0.282
hazardous or medical waste or of sewage sludge
Cement kilns firing hazardous waste' 0.016 0.020
Production of pulp using elemental chlorine or chemicals 0.000 0.000
generating elemental chlorine for bleaching2
The following thermal processes in the metallurgical industry
(i) Secondary copper production 0.090 0.166
(i) Sinter plants in the iron and steel industry 3.261 3.863
(iii) Secondary aluminium production 0.665 0.907
(iv) Secondary zinc production NO NO
Total (Part Il) 4.230 5.211

' figures represent total emissions from cement kilns

2

only process emissions are covered here; PCDD/F emissions from combustion processes are

included in fossil fuel fired utility and industrial boilers and in firing installations for wood and other

biomass fuels.

NO: not occurring.
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Table 27: HCB emissions in Source Category Part Il for 2004 and projection to 2010
(UMWELTBUNDESAMT 2006a, b; own calculation).

Source Category Part Il 2004 2010
[kg HCB] [kg HCB]

Open burning of waste, including burning of landfill sites 0.043 0.043
Thermal processes in the metallurgical industry not mentioned 0.016 0.016
in Part Il

Residential combustion sources 39.722 39.509
Fossil fuel-fired utility and industrial boilers 0.192 0.147
Firing installations for wood and other biomass fuels 0.250 0.426
Specific chemical production processes releasing unintention- NA NA

ally formed persistent organic pollutants, especially production
of chlorophenols and chloranil

Crematoria 0.015 0.032
Motor vehicles, particularly those burning leaded gasoline 0.300 0.258
Destruction of animal carcasses NA NA
Textile and leather dyeing (with chloranil) and finishing (with NA NA
alkaline extraction)

Shredder plants for treatment of end of life vehicles NA NA
Smouldering of copper cables NA NA
Waste oil refineries NA NA
Total (Part ll) 40.538 40.432

NA: not available.

2.3.3 Austrian Air Emissions Inventory — Hexachlorobenzene (HCB)

In 1985 national total HCB emissions came to 106 kg and decreased to 92 kg in
1990; emissions have decreased steadily and by the year 2005 emissions were re-
duced by about 58% (to 44 kg in 2004).

In 1985 the two main sources for HCB emissions were the NFR-sectors Energy
(78%; note: the NFR-code Energy includes Energy consumption in industry and
energy as well as in the traffic sector) and Industrial processes (12%). In 2004 the
main NFR-sector of HCB emissions is Energy with a share in National Total of
92%.
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Figure 5: HCB emission trend per NFR Category 1990-2004 (base year 1985 = 100%)
Source: UMWELTBUNDESAMT (2006b).

From 1985 to 2004 HCB emissions from the NFR-sectors Waste and Agriculture as
well as Solvents and Other Products decreased remarkably by 96% and more due
to stringent legislation and modern technology. HCB emissions of the NFR-sectors
Industrial processes decreased until 1994 but since then are slightly but steadily
increasing. Emissions of the NFR-sector Energy exhibit a slight increase since
2002. However, national total emissions decreased by 58% in the period from 1985
to 2004.

2.4 Releases of Polychlorinated Biphenyls (PCB) — Source
categories of the Stockholm Convention

Due to limited availability of qualified data releases of PCB could not be calculated.

2.5 Releases of Polycyclic Aromatic Hydrocarbons (PAH) -
Source categories of the Stockholm Convention

Emission factors used by the Austrian Air Emissions Inventory for calculating emis-
sions have been checked and considered appropriate. Minor changes could be ob-
served in the source category “Motor vehicles” only.
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2.5.1 Motor vehicles, particularly those burning leaded gasoline

2.51.1 Activity data — “Road Transportation, Other Mobile Sources and
Machinery”

Activity data can be found in chapter 2.2.12.2.

2.5.1.2 Emission factors — NFR-code: “Road Transportation, Other Mobile
Sources and Machinery”

The emission factors used in the Austrian air emission inventory are also used for
emission projection. These Emission factors are based on a study “Osterreichische
Emissionsinventur fur POPs, Forschungsgesellschaft Techn. Umweltschutz GmbH”.

In the next table emission factors of relevant fuels are compiled:

Table 28: Emission factors for Road Transportation and other Mobile Sources and Machinery

(HUBNER 2001).
Source Category NFR Code SNAP  Split Fueltype EF
Code [mg/GJ]

Passenger cars (r) 1A3b1 0701 737 Gasoline 5.30
Passenger cars (r) 1A3b1 0701 738 Gasoline 0.32
Passenger cars (r) 1A3b1 0701 XXX Diesel 6.40
Light duty vehicles <3.5 t (r) 1A3b2 0702 XXX Diesel 6.40
Light duty vehicles <3.5 t (r) 1A3b2 0702 XXX Gasoline 5.30
Heavy duty vehicles >3.5 t and 1A3b3 0703 X71 Diesel 6.40
buses (r)

Heavy duty vehicles >3.5 t and 1A3b3 0703 XXX  Gasoline 5.30
buses (r)

Mopeds and Motorcycles <50 cm?® 1A3b4 0704 737 Gasoline 21.00
Mopeds and Motorcycles <50 cm?® 1A3b4 0704 738 Gasoline 2.10

Motorcycles >50 cm® 1A3b4 0705 XXX  Gasoline 33.00
Military 1A5D 0801 XXX Diesel 6.40
Shunting locs 1A3c 080201 XXX Diesel 6.40
Rail-cars 1A3c 080202 XXX Diesel 6.40
Locomotives 1A3c 080203 XXX Coal 85.00
Locomotives 1A3c 080203 XXX Diesel 6.40
Personal watercraft 1A3d2 080303 XXX  Gasoline 5.30
Inland goods carrying vessels 1A3d2 080304 XXX Diesel 6.40
Agriculture 1A4c2 0806 XXX Diesel 6.40
Agriculture 1A4c2 0806 XXX  Gasoline 5.30
Forestry 1A4c2 0807 XXX Diesel 6.40
Forestry 1A4c2 0807 XXX  Gasoline 21.00
Industry 1A2f1 0808 XXX Diesel 6.40
Industry 1A2f1 0808 XXX  Gasoline 21.00
Household and gardening 1A4b2 0809 XXX Diesel 6.40
Household and gardening 1A4b2 0809 XXX  Gasoline 21,00
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2.5.1.3 Emissions PAH — NFR-code “Road Transportation” and “Other

Mobile Sources and Machinery“

Table 29: Emissions of PAH from road transport (UMWELTBUNDESAMT 2006b).

Source category 2004 % 2010 % Change
2004-2010
Passenger cars 613.98 41% 707.45 44% 15%
thereof Gasoline conventional 55266 37% 67298 42% 22%
Light duty vehicles <3.5 t (r) 147.74 10% 129.02 8% -13%
Heavy duty vehicles >3.5 t and 686.27 46% 734.34 46% 7%
buses (r)
Mopeds and Motorcycles <50 cm® 217 0% 1.48 0% -32%
Motorcycles >50 cm® 3373 2% 3865 2% 15%
Emissions [kg] 1483.89 100% 1610.94 100% 9%

Table 30: Emissions of PAH from Other Mobile Sources and Machinery (UMWELTBUNDESAMT

2006b).
Source category 2004 % 2010 % Change
2004-2010

Military 0.17 0% 0.17 0% -3%
Railways 17.81 6% 15.74 6% -12%
Inland Waterways 6.53 2% 8.10 3% 24%
Agriculture 74.95 26% 76.59 27% 2%
Forestry 58.57 20% 49.31 17% -16%
Industry 100.68 35% 106.60 38% 6%
Household and gardening 27.47 10% 27.30 10% -1%
Emissions [kg] 286.17 100% 283.81 100% 1%

2.5.2 Summary of Source Categories of the Stockholm Convention:

PAHs — Releases to Air

In the year 2004 8,789 kg PAH were emitted in Austria. PAH emissions are mainly
caused by two source categories (Figure 6, Figure 6:Relevant source categories of
PAH (UMWELTBUNDESAMT 20063, b; own calculation).

Table 31, Table 32 and Figure 7). Residential combustion sources had the lion
share of 73.9% and mobile vehicles a share of 20.1%. Other notable sources are
open burning of waste (3.4%) and sinter plants (1.8%).

According to the emission projection for the year 2010 emissions from mobile vehi-
cles will increase more strongly than those of residential sources. Hence the share of
vehicles will increase to 20.8% and that of residential sources decrease to 73.3%.
Overall emissions will increase to 9,130 kg. The shares of open burning of waste
(3.2%) and sinter plants (1.6%) will diminish.

7
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Figure 6: Relevant source categories of PAH (UMWELTBUNDESAMT 2006a, b; own calculation).

Table 31: PAH emissions in Source Category Part Il for 2004 and projection to 2010.

Source Category Part Il 2004 2010
[kg PAH] [kg PAH]
Waste incinerators, including co-incinerators of municipal, 1.7 121
hazardous or medical waste or of sewage sludge
Cement kilns firing hazardous waste' 2.5 2.8
Production of pulp using elemental chlorine or chemicals 0.0 0.0
generating elemental chlorine for bleaching2
The following thermal processes in the metallurgical industry
(i) Secondary copper production 0.0 0.0
(i) Sinter plants in the iron and steel industry 156.5 150.4
(iii) Secondary aluminium production 0.0 0.0
(iv) Secondary zinc production NO NO
Total (Part Il) 170.7 165.3

! figures represent total emissions from cement kilns
2

only process emissions are covered here; PCDD/F emissions from combustion processes are

included in fossil fuel fired utility and industrial boilers and in firing installations for wood and other

biomass fuels.

NO: not occurring.
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Table 32: PAH emissions in Source Category Part Ill for 2004 and projection to 2010.

Source Category Part lli

Open burning of waste, including burning of landfill sites

Thermal processes in the metallurgical industry not mentioned
in Part Il

Residential combustion sources

Fossil fuel-fired utility and industrial boilers

Firing installations for wood and other biomass fuels

Specific chemical production processes releasing unintention-
ally formed persistent organic pollutants, especially production
of chlorophenols and chloranil

Crematoria

Motor vehicles, particularly those burning leaded gasoline

Destruction of animal carcasses

Textile and leather dyeing (with chloranil) and finishing (with
alkaline extraction)

Shredder plants for treatment of end of life vehicles

Smouldering of copper cables

Waste oil refineries

Total (Part Ill)

2004 2010
[kg PAH] [kg PAH]
295.6 295.6
29 29
6,492 6,696
223 11.4
33.1 63.8
NA NA
0.0 0.0
1,770.1 1,894.8
NA NA
NA NA
NA NA
NA NA
NA NA
8,618 8,964

NA: not available.

2.5.3 Austrian Air Emissions Inventory — Polycyclic Aromatic

Hydrocarbons (PAH)

In 1985 national total PAH emissions were 27 Mg and decreased to 17 Mg in 1990;
emissions have decreased steadily and by the year 2005 emissions were reduced

by about 68% (to 9 Mg in 2004).

In 1985 the main emission sources for PAH emissions were the NFR-sectors En-
ergy (44%; note: the NFR-code Energy includes Energy consumption in industry
and energy as well as in the traffic sector), Industrial processes (29%) and Agricul-
ture (26%). In 2004 the main NFR-sector regarding PAH emissions is Energy with
a share in the national total of 94%, showing an upward trend from 2002. From
1985 to 2004 PAH emissions from Agriculture decreased remarkably by 96% due
to prohibition of open field burning, PAH emissions from the sector Industrial proc-
esses decreased by 98% due to the shut down of primary aluminium production in

Austria, which was a main source for PAH emissions.
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Figure 7: PAH emission trend per NFR Category 1990-2004 (base year 1985 = 100%)
Source: UMWELTBUNDESAMT (2006b).
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3 SOURCE INVENTORY OF POPS RELEASES INTO
WATER

Up to now data on POP emissions into ground and surface waters are limited which
is in part due to the fact that emissions of POP into ground and surface water seem
to be low in Austria.

Information on PAHs and HCB emissions into surface waters can be obtained in
principle from the European Pollutant and Emission Register (EPERS) which reports
emissions from certain industrial installations. According to Austria’s release data
from EPER (basic year: 2004) there are no industrial facilities which exceed the re-
lease thresholds values for PAHs and HCB®.

In 2004 a comprehensive assessment of pollutant emissions to ground and surface
waters has been carried out within the characterisation of river basin districts ac-
cording to Article 5 of the Water Framework Directive (WFD)1°. HCB, aldrin, endrin,
dieldrin, DDT and HCH only were included in this exercise for surface waters be-
cause a previous prioritisation study has shown that emissions of other POP are of
minor or no relevance'"" In the report pursuant to Article 5 of the WFD only one water
body with a potential risk with regard to HCB was identified due to a contaminated
site (see Other sources: Contaminated Sites & Persistent Organic Pollutants).

For HCB a programme of measures for the reduction of emissions into surface wa-
ters was developed in 2002 (Implementation of Dangerous Substances Directive
76/464/EEC and daughter directives 86/280/EEC and 88/347/EEC)) and updated
in 2005 according to the results of the report pursuant to Article 5 of the WFD'?,

For the purpose of the forementioned reports and programmes, except for EPER,
only prelimininary emission inventories have been used. A comprehensive perma-
nent national emission inventory will become operative in the near future as part of
the Water Information System Austria — WISA (§§ 59, 59a Water Act 1959).

Another reason for the great uncertainties associated with water emission data is
the fact, that most POPs are nearly insoluble in water. Acknowledging this, legally
binding emission limit values are prescribed in certain cases only (such as for the
wet treatment of flue gas from waste incineration).

Furthermore possible emitters of POPs are equipped with a waste water treatment
plant or discharge their waste water into a municipal waste water treatment plant.
In both cases POPs are accumulating in the sludges and are released via them.
Whenever these sludges are thermally treated (either externally or internally such
as e.g. in fluidised bed boilers of the pulp and paper industry) it can be expected
that POPs are oxidised and destroyed to the major extent.

® For dioxins and furans and PCBs no threshold values for water have been set in the Commission De-
cision 2000/479/EC of 17 July 2000 on the implementation of a European pollutant emission register
(EPER).

"EU Wasserrahmenrichtlinie 2000/60/EG, Osterreichischer Bericht tiber die Ist-Bestandsaufnahme,
BMLFUW 2005, p. 91ff.

" Gefahrliche Stoffe in Oberflaichengewassern — Fachgrundlagen fiir 6sterreichische Programme nach
Artikel 7 der Richtlinie 76/464/EWG. Textband, BMLFUW 2002

12 Dangerous Substances Directive 76/464/EEC, Austrian Report 1999-2001, BMLFUW 2002; Danger-
ous Substances Directive 76/464/EEC, Austrian Report 2002-2004, BMLFUW 2005
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3.1.1 Other sources: Contaminated Sites & Persistent Organic

Pollutants

The most important problem regarding POPs and especially HCB stems from a con-
taminated site resulting from the production of chloroalkanes. The production was
shut down in 1992. A nearby river is influenced by the contaminated site via ground-

water exchange. Sanitation measures are under way since the 1995.

Other most commonly recognised and wide spread contaminated sites problems
correlated to persistant organic pollutants in Austria are old gaswork sites and tar
manufacturing facilities. Regarding PCDD/F, HCB and PCB there is hardly any data

on site pollution or wider environmental impacts.

Most gaswork sites in Austria shut down the production during the early 60ies of
the last century. Due to the usual practices of operation and closure it is in general
likely that severe soil and groundwater contamination exist. Persistent organic pol-
lutants of concern stem from tar oil spills and losses. Main components of tar oils
are PAH (~ 85%), heterocyclic PAH (N,S,0-PAH 5 to 13%), phenols (1-10%). Fate
and transport of those pollutants in the underground environment is governed by
their physical-chemical properties and interactions to a specific geological and hy-
drogeological situation. According to the available literature and the experiences in
Austria the environmental impacts of sites contaminated by PAH are generally lim-
ited. Especially benzo(a)pyrene and also the other regulated PAH substances are
to be characterised by hardly any significant volatilisation to soil vapour, only a low
solution to groundwater but a strong sorption to the solid phase. Also because of
the strong retardation of these higher molecular PAH reports on travel distances
show that pollutant plumes in groundwater are even after several decades rather
short (<100 m). As a summary it can be concluded that underground pollution by
PAH causes in general only local impacts to soil and groundwater. Nevertheless it
must be recognised that depending on the site-specific situation and interrelating to
sensitive land uses risks to human health or to ecosystems need to be analysed.

Whereas underground pollution by PAH is a well known problem the available in-
formation on sites contaminated by PCDD/F, HCB and PCB is scarce. As for the
sites recorded in the register of polluted sites the share of such sites can be esti-
mated as being rather low (<5%). Referring to the experiences regarding fate and
transport of PAH in the underground environment and assuming the physical-
chemical properties of PCDD/F, HCB or PCB wider environmental impacts seem to
be unlikely in general, but may appear if the surrounding of a specific site shows

sensitive land use patterns.

As for old municipal landfill sites, where it is likely that ashes and slags have been
disposed, there are hardly any data on PCDD/F, HCB and PCB. Regarding PAH,
which might be addressed as an ‘indicator’ for POP, the available data do not show
significant loads for percolating water or groundwater. Apart from old landfill sites
which have been built before 1997 there is no information available for new landfills

in compliance to the Landfill Ordinance.
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4 SOURCE INVENTORY OF POPS RELEASES VIA
WASTE

With regard to waste an estimation of releases can be done for PCDD/F only. In the
case of other POPs qualified date are not available.

41 Releases of Polychlorinated dibenzo-p-dioxins (PCDD)
and polychlorinated dibenzofurans (PCDF)

Figure 8 gives an overview of the contribution of the source categories to PCDD/F
emissions to waste. In the year 2004 a total of 267.1 g I-TEQ were emitted, which
is approximately seven times as much as to air (see 2.2.18). Solid waste from
waste incineration contributes most (59%) to the overall releases. Waste from resi-
dential sources presents also a significant release (28%). Other releases come
from thermal processes in the metallurgical sector and from fossil fuel and biomass
combustion.
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Figure 8: Releases (although hardly bio-available) of PCDD/F via waste (own calculation).

Note: Total releases may be higher since for many source categories (e.g. metal-
lurgical sector) which have the potential of POPs releases via waste qualified
emission factors are not available.
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4.1.1 Waste incinerators, including co-incinerators of municipal,
hazardous or medical waste or of sewage sludge

Table 33 gives an estimation of PCDD/F releases via waste. Concentrations as
well as loads are considerable high with an upward trend. However, it must be stated
here that all waste streams from waste incineration are sent to landfills (mass waste,
residual waste, underground disposal) and in case of proper design and operation
of the landfills do not represent a risk for the environment anymore.

Table 33: Estimation of PCDD/F releases via waste from waste incineration (municipal solid
waste, hazardous waste, medical waste; own calculation).

Type of Waste PCDD/F
Average concentra- Total mass Total mass 2010
tion (ng/kg) 2004 (g/a) (g/a)
Bottom Ash (MSW) 0.046 11.4 14.89
Fly Ash (MSW) 2.95 138.29 172.15
Filtercake (MSW) 4.0 6.68 8.3

4.1.2 Secondary aluminium production

Wastes/residues from secondary aluminium production are salt slag, filter dust, fur-
nace linings and drosses/skimmings (UMWELTBUNDESAMT 2000).

The following table gives an overview of the wastes/residues arising from secondary
aluminium production, their treatment and disposal.

Estimated releases using the reported values of “Stand der Technik in der Sekundar-
aluminiumerzeugung im Hinblick auf die IPPC-Richtlinie” (UMWELTBUNDESAMT 2000)
and the BREF “Non Ferrous Metals Industries” (EUROPEAN COMMISSION 2001) are
given in the next table:

Table 34: Estimation of PCDD/F releases via wastes/residues arising from secondary
aluminium production (UMWELTBUNDESAMT 2000).

Waste/Residue Release (g/a) Treatment

Filter dust 1,25 Underground disposal, disposal with pre-
treatment, partly reconditioned with salt slag,
use in steel industry.

Salt slag 0,175 Treatment via dissolution and crystallization
technique - reusable substances Al-granulate,
mixed salt, non metallic products.

Also other treatment techniques are used which
are not state of the art.

Furnace lining No data available = Leaching and landfill, potential for reconditioning
with skimmings

Drosses/skimmings No data available = Recovery
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Table 35: Composition of salt slag (UMWELTBUNDESAMT 2000).

Pollutant Typical value Range
PCDD/F 5 ng/kg 2-20 ng/kg

Table 36: Composition of filter dust (UMWELTBUNDESAMT 2000).

Pollutant Typical value Range

PCDD/F 5 ug/kg 3-10 pglkg

4.1.3 Secondary copper production

In Austria there is one secondary copper plant in operation which produces ap-
proximately 74,000 t copper-cathodes and 100,000 t bolts per year (UMWELTBUNDES-
AMT 2004). Wastes/residues from the secondary copper plant are given in the table
below. Releases in g/a could not be estimated due to a lack of data.

Table 37: PCDD/F releases via wastes/residues arising from secondary copper production
(UMWELTBUNDESAMT 1999b).

Residue Treatment

Filter dust from the shaft furnace exported

Filter dust from the converter exported

Filter dust from the anode furnace Use in shaft furnace
Furnace linings use in furnace

Slag from the shaft furnace Construction material
Slag from the converter Use in shaft furnace
Slag from the anode furnace Use in shaft furnace

4.1.4 Secondary lead production

The only secondary lead plant in Austria produces approximately 23,000 t lead/a.
Residues/wastes from the secondary lead plant are given below (UMWELTBUNDE-
SAMT 2004). Releases in g/a could not be estimated due to a lack of data.

Table 38: PCDD/F releases via wastes/residues arising from secondary lead production
(UMWELTBUNDESAMT 2004).

Residue Treatment

Filter dust Reuse in furnace
Furnace linings Landfill

Slag Landfill
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4.1.5 Thermal processes in the metallurgical industry

PCDD/F releases are summarised in Table 39:

Table 39: PCDD/F releases via waste from thermal processes in the metallurgical industry
(own calculation, ENVIRONMENTAL IMPACT STATEMENT 2006, ENVIRONMENTAL IMPACT

ASSESSMENT 2004).
Residue Release (g/a)
Sinter plant — residue from flue gas cleaning 2.0
Electric arc furnace — slag 0.08
Electric arc furnace — residue from flue gas cleaning 9.78
Ferrous metal foundries — residue from flue gas cleaning 1.90
Ferrous metal foundries — sand 0.10

4.1.6 Residential combustion sources

The Dioxin Toolkit reports concentration of PCDD/F in the ash of 10 ug/kg ash for
clean biomass and 1,000 pg/kg ash for contaminated biomass, respectively. Both
values seem to be unreasonably high (UNEP 2005).

Another study (UMWELTBUNDESAMT 2002) gives emission factors based on the fuel
input for chimney soot of 5 ng/kg fuel (coal) and 1 ng/kg fuel in the case of biomass
combustion. According to this study releases via bottom ash are below 1 ng/kg
combusted fuel (both for biomass and coal).

BIPRO based their calculations on average values of 0.11 ug/kg (ash from wood
combustion) and 0,056 ug/kg (ash from coal combustion). As regards chimney soot
BIPRO uses values of 6,15 ug/kg (coal) and 3,19 ug/Kg (wood) (BIPRO 2005).

In the field tests described in (UMWELTBUNDESAMT 2002) untreated beech wood
were used, whereas the value used by (BIPRO 2005) includes all kind of treated
and untreated wood.

Ash content of biomass is in the range of 1% (wood) and 5% (bark). Normally, only
bottom ash accumulates in residential plants.

Estimated releases using the reported values are given in the next table:

Table 40: Calculation of PCDD/F releases via waste based on available literature
(UMWELTBUNDESAMT 2002, BIPRO 2005; own calculation).

Residue Release (g/a) Treatment
Bottom ash from biomass com- 0.1-6.98' Disposal with MSW; spreading on land
bustion

Bottom ash from coal combustion 0.24-0.589" Disposal with MSW; spreading on land

Chimney soot — wood combustion 6.34—60.69" Disposal with MSW; spreading on land;
others?

Chimney soot — coal combustion  1.18-7.25"  Disposal with MSW; spreading on land;
others?

! higher value founds more support by data from literature; MSW: Municipal Solid Waste
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As can be seen from the results given in the table above calculation of releases via
waste from residential combustion sources is associated with great uncertainties.
Reasons for these uncertainties are (among others) the wide variety of type (in-
cluding some types of waste) and quality of used fuels (e.g. water content, ash con-
tent, calorific value, chlorine content), the wide variety of firing systems with differ-
ent combustion conditions and the wide variety of “local” factors (such as manual
loading of the firing system).

However, these releases are relevant because a certain part of this waste is re-
transferred to the environment (e.g. when ash is used as “fertiliser” in private gar-
dens).

4.1.7 Fossil fuel-fired utility and industrial boilers

Few data are available concerning POPs concentrations of solid residues/wastes
from fossil fuel fired utility and industrial boilers. The Dioxin Toolkit (UNEP 2005)
gives a value of 14 ug/TJ for the combustion of coal and a value of 15 pug/TJ for bio-
mass combustion. Concentrations in fly ash from coal combustion range from 0.23—
8.7 ng/kg and for bottom ash from 0.02-13.5 ng/kg (UNEP 2005). For the following
calculation a concentration of 5 ng/kg (fly ash) and 10 ng/kg (bottom ash) has been
used. Total emission factors for coal and lignite combustion reported by BIPRO do
not differentiate between fly ash and bottom ash and result in much higher release
estimations (see Table 41).

Table 41: Calculation of PCDD/F releases via ashes from coal combustion based on
available literature (UNEP 2005, BIPRO 2005; own calculation).

Type of Residue/Waste Release (g/a) Treatment

Fly ash (coal combustion) 0.70 Use in cement, brick and construction industry
Bottom ash (coal combus- 0.46 Use in cement, brick and construction industry
tion)

All ashes from coal combus- 3.00 Use in cement, brick and construction industry
tion — BIPRO

Ashes from lignite — BIPRO 3.52 Backfilling of coal mine

(other data not available)

Total releases are estimated to be in the range of 1.16 g/a (UNEP 2005) and 6.62 g/a
(BIPRO 2005).

4.1.8 Firing installations for wood and other biomass fuels

For biomass combustion a wide range of emission factors are reported:

® UNEP 2005: Fly ash: 30-23,300 ng/kg; bottom ash: 30—-3,000 ng/kg

® BIPRO 2005: all ashes: 1,135 ug/kg

® UMWELTBUNDESAMT 2002: 0.03 ug/kg (both for fly ash and bottom ash)

Results (using the concentration figures outlined) are presented in the table below:
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Table 42: Calculation of PCDD/F releases via ashes from biomass combustion based on

available literature (UNEP 2005, BIPRO 2005, UMWELTBUNDESAMT 2002; own
calculation).

Type of Residue/Waste Release (g/a) Treatment

Fly ash (conc: 0.03 pg/kg) 0.67 Landfill

Bottom ash (conc: 2.67 Application on land; composting

0.03 pg/kg)

Ashes from Biomass com- 12.21 Fly ash: landfilled; bottom ash: use as
bustion (conc: 0.11 pg/kg) composting agent

These releases are potentially relevant because some part of bottom ash is used
as composting agent and applied on soil.
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5 SOURCE INVENTORY OF POPS RELEASES VIA
PRODUCTS

Some data can be found in the literature regarding concentrations of PCDD/F in
the sold products cement and pulp and paper (KARSTENSEN 2006, UNEP 2005,
GRUBER 1996). Concerning the other POPs described in this report there are no
proven data available.

However, for most source categories there are no relevant releases via the product.

Table 43: PCDD/F-Releases via the products cement and pulp and paper — calculations
were based on data from literature (KARSTENSEN 2006, UNEP 2005, GRUBER 1996).

Release
(g I-TEQ/a)
Cement 4.02
Paper 4.98
Pulp exported1 0.123

" Releases via pulp occur only via export; Releases via pulp which is not exported is included in the
figure for paper

Concentrations of PCDD/F in cement are considered to be low and can be ex-
plained by the fact that filter dust from the clinker process (average PCDD/F con-
centration: 6.7 ng I-TEQ/kg) is added to the product and by the use of secondary
raw materials (e.g. fly ash, gypsum from flue gas desulphurisation). On the other
hand cement clinker itself is contaminated with low concentrations of PCDD/F (av-
erage: 0.9 ng I-TEQ/kg clinker) (KARSTENSEN 2006).

Here again, it has to be mentioned that the bio-availability of POPs in cement is
greatly reduced.

In the case of the Pulp- and Paper production PCDD/F are introduced into the
products mainly via the bleached (Kraft-)pulp and via the recycled papers.

In Austria total pulp production (reference year 2004) came to 1,509 kt with bleached
sulphite pulp (TCF bleaching) having a share of 30%, bleached Kraft-pulp (ECF-
bleaching) 22%, unbleached Kraft-pulp 33% and textile pulp 16% (AUSTROPAPIER
20086).

Calculation of releases from pulp were based on emission factors of 0.5 g/t
(bleached Kraft-pulp) and 0.1 pg/t (other pulp) (UNEP 2005). Thus total releases via
pulp came to 0.28 g in the year 2004.

Relevant raw materials for paper production are pulp (both from national production
and from import), wood pulp and recovered paper (either de-inked or not de-inked).

In addition to the pulp produced in Austria (see above) imported pulp has to be
taken into account: In 2004 about 600,000 t of bleached (Kraft-) pulp was imported,
part of the imported pulp come from countries where chlorine is still used as
bleaching agent (AUSTROPAPIER 2006). For calculation of the PCDD/F content it is
assumed that 10% of the imported pulp has an emission factor of 0.5 pg/t, whereas
the other imported pulp is less contaminated (0.1 pg/t). This leads to a total import
of 0.096 g I-TEQ via pulp. In the year 2004 about 0.123 g I-TEQ were exported via
pulp.
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Input of PCDD/F via wood-pulp has been calculated using an emission factor of
0.1 pg/t (UNEP 2005; total input: 0.044 g I-TEQ).

On the other hand PCDD/F is introduced via the recycled paper and more specific
via the impurities in the used inks. In case de-inking is applied (about 40% of re-
covered paper is de-inked in Austria) PCDD/F will be reduced by a factor 3 (GRUBER
1996). Comparable high concentrations (up to 12 ng/kg) could be found in packag-
ing papers and paper board in the early nineties. In general a sharp decline of the
average concentrations could be observed between 1989 and 1994 whereas con-
centrations are slowly decreasing since 1994 (GRUBER 1996).

Based on that information and on data given in the Dioxin Toolkit (UNEP 2005) it
was assumed that PCDD/F concentration in recovered paper is 3 ug/t (without de-
inking) and 0.99 ug/t (with de-inking). These assumptions result in an average
emission factor of 2.18 pg/t (averaged over paper which undergo a de-inking step
and which not). Thus total release via paper comes to 4.98 g (reference year: 2004).
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6 POLICIES (PROVISIONS) AND MEASURES

6.1 International and European Legislation

6.1.1 Stockholm Convention

The Stockholm Convention on POPs was formally adopted on 22-23 May 2001 in
Stockholm, Sweden, upon completion of three years of negotiations conducted in
the framework of the United Nations Environment Programme (UNEP). Altogether
150 countries and the Community signed the Stockholm Convention in the time
limit set for signatories. The Convention entered into force 17 May 2004.

This international regime promotes global action on an initial cluster of twelve POP
substances, which are all included in the UNECE Protocol, too. The overall objec-
tive of the Convention is to protect human health and the environment from POPs.
Specific reference is made to a precautionary approach as set forth in Principle 15
of the Rio Declaration on Environment and Development. Most importantly, this
principle is made operational in Article 8, which lays down the rules for including
additional chemicals in the Convention.

The nine intentionally produced chemicals currently listed in Annex A of the Con-
vention (aldrin, chlordane, dieldrin, endrin, hexachlorobenzene, heptachlor, mirex,
toxaphene and PCBs) are subject to a ban on production and use except where
there are generic or specific exemptions. In addition, the production and use of
DDT, a pesticide still used in many developing countries for malaria and other dis-
ease vector control, is severely restricted, as set out in Annex B of the Convention.

Releases of unintentionally produced by-products listed in Annex C (dioxins, furans,
PCBs and HCB) are subject to continuous minimisation with, as objective, the ulti-
mate elimination where feasible. The main tool for this is the National Action Plan
which should cover the source inventories and release estimates as well as plans
for release reductions.

Under the Stockholm Convention on Persistent Organic Pollutants, Parties shall
promote in some cases and require in others the use of best available techniques,
and promote the application of best environmental practices. In short, each Party
shall:

® Develop, within two years of the date of entry into force of the Convention for it,
an action plan (national or regional) where releases of chemicals listed in Annex
C of the Convention are identified, characterized and addressed; the plan shall
include source inventories and take into consideration the source categories
listed in Parts |l and 1l of Annex C (subparagraph (a) of Article 5);

® For new sources:

® Promote and, in accordance with the schedule in its action plan, require the use
of best available techniques within source categories identified as warranting
such action, with particular initial focus on sources categories identified in Part ||
of Annex C; the requirement to use best available techniques for Part Il source
categories shall be phased in a soon as practicable, but no later than four
years after entry into force of the Convention for the Party (subparagraph (d) of
Article 5);

e Promote, for those categories identified above, the use of best environmental
practices (subparagraph (d) of Article 5);
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e Promote in accordance with its actions plan, best available techniques and
best environmental practices within source categories such as those listed in
Part Il of Annex C which a Party has not addressed above (subparagraph (d)
(ii) of Article 5);

e For existing sources:

Promote, in accordance with its action plan the use of best available tech-
niques and best environmental practices for source categories listed in Part Il
of Annex C and such sources as those in Part Il of the Annex (subparagraph
(d) (i) of Article 5).

Table 44: Source Categories according to Annex C of the Stockholm Convention on POPs.

Part Il: Source categories Part lll: Source categories

Waste incinerators, including co-incinerators Open burning of waste, including burning of
of municipal, hazardous or medical waste or landfill sites
of sewage sludge

Cement kilns firing hazardous waste Thermal processes in the metallurgical in-
dustry not mentioned in Part Il

Production of pulp using elemental chlorine  Residential combustion sources
or chemicals generating elemental chlorine
for bleaching

The following thermal processes in the met-  Fossil fuel-fired utility and industrial boilers
allurgical industry:

(i) Secondary copper production;

(ii) Sinter plants in the iron and steel industry;
(iii) Secondary aluminium production;

(iv) Secondary zinc production

Firing installations for wood and other bio-
mass fuels

Specific chemical production processes re-
leasing unintentionally formed persistent or-
ganic pollutants, especially production of
chlorophenols and chloranil

Crematoria

Motor vehicles, particularly those burning
leaded gasoline

Destruction of animal carcasses

Textile and leather dyeing (with chloranil)
and finishing (with alkaline extraction)

Shredder plants for the treatment of end of
life vehicles

Smouldering of coppper cables

Waste Oil Refineries

When applying best available techniques and best environmental practices for the
above, Parties should take into consideration the general guidance on prevention
and release reduction measures in Annex C and guidelines on best available tech-
niques and best environmental practices.

These Guidelines have been finalised by an international Expert Group in Novem-
ber 2006 and were adopted by the Conference of the Parties (May 2007).
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In addition to the control measures, the Convention includes several general obli-
gations. Each Party is obliged to develop and endeavour to implement a National
Implementation Plan, facilitate or undertake the exchange of information and pro-
mote and facilitate awareness and public access to information on POPs. The Par-
ties shall also encourage or undertake appropriate research, development, monitor-
ing and co-operation pertaining to POPs, and where relevant, to their alternatives
and to candidate POPs. They shall also regularly report to the Conference of the
Parties on the measures taken to implement the provisions of the Convention.

The Convention recognises the particular needs of developing countries and coun-
tries with economies in transition and therefore specific provisions on technical as-
sistance and on financial resources and mechanisms are included in the general
obligations.

6.1.2 EU POP-Regulation

The main legal instrument for implementing the Stockholm Convention and the

on 20 May 2004 and as a regulation it is directly applicable in all Member States,
including those which are not yet Parties to the Convention or the Protocol.

The Regulation bans production, placing on the market and use of the 13 inten-
tionally produced POP substances listed in the Convention and the Protocol. Gen-
eral and specific exemptions to these prohibitions are limited to a minimum. All re-
maining stockpiles for which no use is permitted shall be managed as hazardous
waste. Stockpiles greater than 50 kg meant for permitted uses shall be notified to the
competent authority and managed in a safe, efficient and environmentally sound
manner. Holder of a stockpile consisting of or containing any POPs for which no use
is permitted shall manage that stockpile as waste generally in such a way that the
POP content is destroyed or irreversibly transformed.

The Regulation obliges Member States to draw up and maintain comprehensive re-
lease inventories for dioxins, furans, PCBs and polyaromatic hydrocarbons (PAH)
and to communicate their national action plans on measures to identify, character-
ise and minimise total releases of these substances to the Commission and to the
other Member States. The action plan shall include an evaluation of the efficacy of
the laws and policies related to the management of the releases.

The action plan shall also include measures to promote the development of substi-
tute or modified materials, products and processes to prevent the formation and re-
leases of POPs. Producers and holders of waste are obliged to undertake meas-
ures to avoid contamination of waste with POP substances. The control measures
on waste follow closely those of the Stockholm Convention and provide more de-
tails in some aspects.

Concerning the disposal of wastes, Article 7(2) of Regulation (EC) No. 850/2004
states that the persistent organic pollutant content has to be destroyed or irreversi-
bly transformed. According to Annex V to Regulation (EC) No. 850/2004 the follow-

¥ 0J L 229, 29.6.2004, p. 5.
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ing disposal and recovery operations, as provided for in Annex IIA and 1B of Direc-
tive 2006/12/EC are permitted for these purposes:

D9 Physico-chemical treatment;
D10 Incineration on land, and

R1 Use principally as a fuel or other means to generate energy, excluding waste
containing PCBs.

However, Article 7(4)a states, that by way of derogation from Article 7(2) waste
containing or contaminated by any substance listed in Annex IV may be otherwise
disposed of or recovered in accordance with the relevant Community legislation,
provided that the content of the listed substances in the waste is below the concen-
tration limits specified in Annex IV (low POP concentration, adopted through

Waste with POPs content above these limits must generally be disposed or recov-
ered in such a way that the POP content is destroyed or irreversibly transformed.

But article 7(4)b includes also the option to deal with waste in exceptional circum-
stances otherwise than to destroy or irreversible transform the POPs content in the
waste up to the concentration limits specified in annex V of the EU-POP Regula-
tion. This derogation may only be applied if several conditions are complied with:

e the holder of the waste has demonstrated to the competent authority that the
operation is environmentally preferable to the destruction or irreversible trans-
formation of the waste content;

® the operation is in accordance with relevant Community legislation;

e the Member State concerned has informed the other Member States and the
Commission of its authorisation and the justification for it.

The Regulation only allows the permanent storage in safe, deep, underground, hard
rock formations and salt mines or a landfill site for hazardous waste, provided that
the waste is solidified or partly stabilised where technically feasible (for POPs waste
under a certain limit level, specified in annex V.

Table 45: List of Substances subject to waste management provisions together with
concentration limits of Annex IV and V (EU POP Regulation No. 850/2004).

Substance Low POP content Maximum concentra-
(Annex IV) tion limit (Annex V)
Aldrin 50 mg/kg 5,000 mg/kg
Chlordane 50 mg/kg 5,000 mg/kg
Dieldrin 50 mg/kg 5,000 mg/kg
Endrin 50 mg/kg 5,000 mg/kg
Heptachlor 50 mg/kg 5,000 mg/kg
Hexachlorobenzene 50 mg/kg 5,000 mg/kg
Mirex 50 mg/kg 5,000 mg/kg
Toxaphene 50 mg/kg 5,000 mg/kg
Polychlorinated Biphenyls (PCB) 50 mg/kg 50 mg/kg
DDT (1,1,1-trichloro-2,2-bis(4-chlorophenyl) 50 mg/kg 5,000 mg/kg
ethane)
Chlordecone 50 mg/kg 5,000 mg/kg
Polychlorinated dibenzo-p-dioxins and 15 pg/kg 5 mg/kg
dibenzofurans PCDD/PCDF)
The sum of alpha-, beta- and gamma-HCH 50 mg/kg 5,000 mg/kg
Hexabromobiphenyl 50 mg/kg 5,000 mg/kg
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6.1.3 Supervision and Control of Shipments of Waste

1013/2006 on the supervision and control of shipments of waste within, into and
out of the CommunityM. This regulation is the main instrument to transpose the
Basel Convention as well as the OECD Decision C(2001) 107 final into Community
legislation.

Movements of waste consisting of, containing or contaminated with POP substances
are also covered by that regulation. The type of control depends on the classifica-
tion of the waste, its destinated location and whether it is to be disposed or recov-
ered. The regulation prohibits the export of all waste for disposal outside the Com-
munity. It does not prohibit imports for disposal, but Member States have the ability
to impose more restrictive controls if they wish. Hazardous wastes may be traded
between OECD countries for recovery or recycling, but may not be sent to non-
OECD countries. The movement of non-hazardous waste into non-OECD countries
for recovery is — dependent on the wishes of the country of destination — governed
by a tiered control procedure (Council Regulation (EC) No. 1418/2007).

6.1.4 UNECE Convention on Long-range Transboundary Air
Pollution (LRTAP)

Since 1979 the Convention on Long-range Transboundary Air Pollution
(LRTAP)15 has addressed some of the major environmental problems of the UN-
ECE region through scientific collaboration and policy negotiation. The Convention
has been extended by eight protocols that identify specific measures to be taken
by Parties to cut their emissions of air pollutants.

The aim of the Convention is that Parties shall endeavour to limit and, as far as pos-
sible, gradually reduce and prevent air pollution including long-range transbound-
ary air pollution. Parties develop policies and strategies to combat the discharge of
air pollutants through exchange of information, consultation, research and monitor-

ing.

“0J L 30, 6.2.1993, p. 1. Regulation as last amended by Commission Regulation (EC) No 2557/2001
(OJ L 349, 31.12.2001, p. 1).
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Table 46: Protocols of UNECE Convention on Long-range Transboundary Air Pollution

(LRTAP).
Year Tools of UNECE Convention on Long- Parties entered into signed/ratified
range Transboundary Air Pollution force by Austria
(LRTAP)

1984 Geneva Protocol on Long-term Financing 41 28.01.1988 16.12.1988 (r)
of the Cooperative Programme for Monitor-
ing and Evaluation of the Long-range
Transmission of Air Pollutants in Europe

(EMEP)

1985 Helsinki Protocol on the Reduction of 22 02.09.1987  09.07.1985
Sulphur Emissions or their Transboundary 04.06.1987
Fluxes by at least 30 per cent

1988 Sofia Protocol concerning the Control of 28 14.02.1991  01.11.1988
Nitrogen Oxides or their Transboundary 15.01.1990
Fluxes

1991 Geneva Protocol concerning the Control of 21 29.09.1997  19.11.1991
Emissions of Volatile Organic Compounds 23.08.1994
or their Transboundary Fluxes

1994 Oslo Protocol on Further Reduction of 25 05.08.1998  14.06.1994
Sulphur Emissions 27.08.1998

1998 Aarhus Protocol on Heavy Metals 27 29.12.2003 24.06.1998

17.12.2003

1998 Aarhus Protocol on Persistent Organic 23 23.10.2003  24.06.1998
Pollutants (POPs) 27.08.2002

1999 ,The 1999 Gothenburg Protocol to Abate 18 17.05.2005 01.12.1999 (s)
Acidification, Eutrophication and Ground-
level Ozone”

Abbreviation: signed (s)/ratified (r)

6.1.4.1 The 1998 Aarhus Protocol on Persistent Organic Pollutants (POPs)

The Executive Body to the UNECE (United Nations Economic Commission for
Europe) Convention on Long-Range Transboundary Air Pollution (LRTAP) adopted
the Protocol on POPs'® on 24 June 1998 in Aarhus, Denmark. The Protocol entered
into force on 23 October 2003. By December 2006, 28 Parties, including the Com-
munity, 19 Member States and the two Acceding Countries have ratified the Protocol.

The Protocol comprises currently a list of 16 substances including eleven pesticides,
two industrial chemicals and three unintentional by-products. The ultimate objective
is to eliminate any discharges, emissions and losses of these POP substances.

The Protocol bans the production and use of some products outright (aldrin, chlor-
dane, chlordecone, dieldrin, endrin, hexabromobiphenyl, mirex and toxaphene).
Others are scheduled for elimination at a later stage (DDT, heptachlor, hexachloro-
benzene and polychlorinated biphenyls (PCBs)). Finally, the Protocol severely re-
stricts the use of DDT, HCH (including lindane) and PCBs. The Protocol also in-
cludes provisions for dealing with the wastes of products that will be banned.
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The Protocol obliges Parties to reduce their emissions of dioxins/furans, PAHs and
HCB (substances listed in Annex Ill) below their levels in 1990 or an alternative
year between 1985 and 1995. It determines specific upper limits for the incineration
of municipal, hazardous and medical waste.

Austria has chosen 1985 as a base year and current emissions are well below the
level of the base year (see Chapter 2).

Annex 1V lists the following emission limit values for PCDD/F (referring to 11% O,
concentration in flue gas):

® Municipal solid waste (burning more than 3 tonnes per hour): 0.1 ng TE/m?

® Medical solid waste (burning more than 1 tonne per hour): 0.5 ng TE/m?

® Hazardous waste (burning more than 1 tonne per hour): 0.2 ng TE/m?

Annex V contains a description of best available technologies to control the emis-
sions of POPs from major stationary sources.

PCDD/F are emitted from thermal processes involving organic matter and chlorine
as a result of incomplete combustion or chemical reactions. Major stationary sources
of PCDD/F may be as follows:

(a) Waste incineration, including co-incineration;

(b) Thermal metallurgical processes, e.g. production of aluminium and other non-
ferrous metals, iron and steel;

(c) Combustion plants providing energy;
(d) Residential combustion; and

(e) Specific chemical production processes releasing intermediates and by-
products.

Maijor stationary sources of PAH emissions may be as follows:

(a) Domestic wood and coal heating;

(b) Open fires such as refuse burning, forest fires and after-crop burning;

)
(c) Coke and anode production;
(d) Aluminium production (via Soederberg process); and
(e) Wood preservation installations, except for a Party for which this category does
not make a significant contribution to its total emissions of PAH (as defined in
annex Ill).

Emissions of HCB result from the same type of thermal and chemical processes as
those emitting PCDD/F, and HCB is formed by a similar mechanism. Major sources
of HCB emissions may be as follows:

(a) Waste incineration plants, including co-incineration;
(b) Thermal sources of metallurgical industries; and
(c) Use of chlorinated fuels in furnace installations.

Annex V provides a list of general available measures to controlling emissions of
POPs:

® Replacement of feed materials (primary measures)

® Best environmental practices (primary measures)
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® Modification of process design
® Methods for flue-gas cleaning
® Treatment of residuals, wastes and sewage sludge

In addition it gives a list of source specific control techniques as well as achievable
emission levels for PCDD/F and B(a)b.

Currently the protocol and its annexes are in the reviewing stage”. As far as Annex
V is concerned recent development of techniques for POPs control will be consid-
ered.

6.1.5 IPPC-Directive

The Directive on Integrated Pollution Prevention and Control (IPPC Directive;
96/61/EC) aims at preventing or at least reducing pollution based on the best
available technologies in order to achieve a high level of protection for the envi-
ronment as a whole. The conformity of the integrated concept with the polluter pays
and precautionary principle (Art. 174 EC Treaty “environmental damage should as
a priority be rectified at source®) is expressly emphasised in the considerations of
the IPPC Directive.

New installations and existing installations which have been subject to “substantial
changes” have to meet the requirements of the IPPC Directive since 30 October
1999. Existing facilities had to comply by 30 October 2007 at the latest. According to
surveys carried out by Austria's Federal Ministry of Agriculture, Forestry, Environ-
ment and Water Management, approximately 500 existing plants are currently sub-
ject to this directive in Austria.

The IPPC Directive is based on several principles, namely (1) an integrated ap-
proach, (2) best available techniques, (3) flexibility and (4) public participation.

1. The integrated approach means that the permits must take into account the
whole environmental performance of the plant, covering e.g. emissions to air,
water and land, generation of waste, use of raw materials, energy efficiency,
noise, prevention of accidents, and restoration of the site upon closure. The
purpose of the Directive is to ensure a high level of protection of the environment
taken as a whole.

2. The permit conditions including emission limit values (ELVs) must be based on
Best Available Techniques (BAT), as defined in the IPPC Directive. To assist
the licensing authorities and companies to determine BAT, the Commission or-
ganises an exchange of information between experts from the EU Member
States, industry and environmental organisations. This work is co-ordinated by

BREFs).

3. The IPPC Directive contains elements of flexibility by allowing the licensing
authorities, in determining permit conditions, to take into account:

(a) the technical characteristics of the installation,
(b) its geographical location and
(c) the local environmental conditions.
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4. The Directive ensures that the public has a right to participate in the decision
making process, and to be informed of its consequences, by having access to

(a) permit applications in order to give opinions,
(b) permits,
(c) results of the monitoring of releases and

)

reported by Member States are made accessible in a public register, which
is intended to provide environmental information on major industrial activi-
ties. EPER will be replaced by the European Pollutant Release and Trans-
fer Register (E-PRTR) from 2007 reporting period onwards.

It must be noted that the type of installations listed in Annex | of the IPPC-Directive
do not directly correspond to the source categories of Annex C of the Stockholm
Convention. Annex | of the IPPC-Directive gives a list of major industrial activities
which may give cause to general Environmental Impacts, whereas Annex C of the
Stockholm Convention lists source categories which have the potential to release
POPs. Therefore the Stockholm Convention is more specific with regard to pollut-
ants, but covers also small scale sources (e.g. residential combustion plants, cre-
matoria, open burning).

The above mentioned BAT Reference Documents (BREFs) give a detailed over-
view on what represents Best Available Techniques for the sectors in question to-
gether with emission and consumption levels.

Table 47: Type of installations listed in Annex | of the IPPC-Directive.

Name of Euro- Corresponding Source BAT associated emis- BAT associated
pean BREF category of Stockholm sion level for PCDD/F  emission level
Convention (annex C) for PAH

Waste incineration Il a (Waste incinerators, ...) air: 0.01-0.1 ng TEQ/Nm®
Il b (Cement kilns ...) (split view 0.01-0.05)

water: 0.01-0.1 ng TEQ/I
(split view <0.01)

Non-Ferrous Il di(Sec. copper prod.) air: <0.1-0.5ng air:
Metals Il d iii (Sec. aluminium TEQ/Nm?® <200 pgC/Nm°)*
prod.)

Il div (Sec. zinc prod.)

Il b (Thermal processes in
metallurgy ...)

Iron and Steel Il dii (Sinter Plants)) air: .
Il b (Thermal processes ...) 0-1-0.5 ng I-TEQ/Nm
(sinter, electric steelmak-
ing and casting)

Large Combustion 1l e (biomass fuels) air: <0.1 ng/Nm3

Plants

Wastewater and Il f (Specific chemical air: 0.1 ng TEQ/Nm®

Waste Gas prod. ...) (combustion exhaust gas
treatment)

* for the 11 compounds (phenanthrene, anthracene, fluoranthene, benzo(a)pyrene,
dibenzo(a,h)anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
indeno(1,2,3,-cd)pyrene, benzo(ghi)perylene
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No specific BREF has been written for the source categories 11l a (Open burning of
waste, including burning of landfill sites), Il ¢ (Residential combustion sources),
[Il g (Crematoria), Il h (Motor vehicles, particularly those burning leaded gasoline),
lll'i (Destruction of animal carcasses), lll k (Shredder plants for the treatment of
end of life vehicles) and Il | (Smouldering of copper cables).

On the other hand the relevant BREFs for the source categories Il b (Cement kilns
firing hazardous waste; BREF “Cement and Lime”), Il ¢ (Production of pulp using
elemental chlorine or chemicals generating elemental chlorine for bleaching; BREF
“Pulp and Paper”), Ill d (Fossil fuel-fired utility and industrial boilers; BREF LCP),
[llj (Textile and leather dyeing (with chloranil) and finishing (with alkaline extrac-
tion);BREF “Textile Manufacturing”) and lll m (Waste oil refineries; BREF “Waste
Treatment”) do not define BAT associated emission levels for PCDD/F or PAH.

Currently, the IPPC Directive is under revision (Proposal for a Directive on Indus-
trial Emissions — Integrated Pollution prevention and Control)18. It is foreseen to in-
tegrate other sector specific directives (amongst them the Large Combustion Plants
Directive and the Waste Incineration Directive).

6.1.6 Large Combustion Plants Directive

The Large Combustion Plants Directive (LCPD, 2001/80/EC) applies to combustion
plants with a rated thermal input of greater than 50 MW. It defines requirements for
emission control (Emission Limit Values for the air pollutants SO,, NO, and dust)
and for reporting of emissions for existing and new large combustion plants. The
LCPD represents an EU-wide compromise and is regarded as a kind of safety net
in addition to the flexible approach of the IPPC Directive (see 6.1.5). From an envi-
ronmental point of view emission limit values laid down in the LCP-Directive are not
very ambitious.

The LCPD does not cover POPs emission directly. However, it has some effect on
emissions of POPs due to the definition of emission limit values for dust.

6.1.7 Waste Incineration Directive (2000/76/EC)

The aim of this directive is to prevent or to limit as far as practicable negative ef-
fects on the environment, in particular pollution by emissions into air, soil, surface
water and groundwater, and the resulting risks to human health, from the incinera-
tion and co-incineration of waste. This aim shall be met by means of stringent op-
erational conditions and technical requirements, through setting emission limit val-
ues for waste incineration and co-incineration plants within the Community and
also through meeting the requirements of Directive 75/442/EEC.

Annex |l lists special provisions for cement kilns, combustion plants and for indus-
trial sectors co-incinerating waste. The POP relevant air emission limit values are
listed below (with regard to dust a mixing rule applies in the case of large combus-
tion plants co-incinerating waste).

8 COM(2007) 844 final
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Table 48: Annex Il: Emission Limit Values for cement kilns co-incinerating waste (oxygen
content: 10%).

Pollutant Emission limit value (daily average value)
Total dust (mg/Nm?) 30
Dioxins and Furans (I-TEQ; ng/Nm?) 0.1

Table 49: Annex Il: Emission Limit Values for combustion plants co-incinerating waste
(oxygen content: 6% solid fuels and biomass; 3% liquid fuels).

Pollutant <50 MWth 50-100 MWth 100-300 MWth  >300 MWth
Dust (Cproc; mg/Nm?) 50 50 30 30
Dioxins and Furans 0.1 0.1 0.1 0.1

(I-TEQ; ng/Nm?3)

Coroc: Emission limit values for the input into a combustion plant which is not waste; do be used in the

mixing rule

Table 50: Annex Il: Emission Limit Values for industrial sectors not covered in the above
described sectors for co-incineration of waste:

Pollutant <50 MWth 50-100 MWth 100-300 MWth  >300 MWth

Dioxins and Furans 0.1 0.1 0.1 0.1
(I-TEQ; ng/Nm?)

ANNEX IV gives the Emission Limit Values for discharges of waste water from the
cleaning of exhaust gases.

Table 51: Annex IV: Emission Limit Values for discharges of waste water from the cleaning

of exhaust gases.
Polluting substances Emission limit values expressed in mass
concentrations for unfiltered samples
Total suspended solids as defined by 95%/30 mg/1100%/45 mg/l
Directive 91/271/EEC
Dioxins and furans (I-TEQ) 0.3 ng/l

ANNEX V defines Emission Limit Values for Waste Incineration Plants (oxygen
content: 11%):

Table 52: Annex V: Emission Limit Values for Waste Incineration Plants (oxygen content:

11%).
Pollutant Daily average value Half-hourly average Half-hourly average
value value
Dust (mg/Nm?) 10 30 (100%) 10 (97%)
Dioxins and Furans 0.1 0.1 0.1

(I-TEQ; ng/Nm?)
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6.1.8 Air Quality Framework Directive and Daughter Directives 1 and 4

The Council Directive 96/62/EC on ambient air quality assessment and manage-
ment, the so-called Air Quality Framework Directive (AQ FWD), provides the frame-
work for the EC legislation on air quality. The main objectives of the Directive are to

e define and establish objectives for ambient air quality in the Community that
avoid, prevent or reduce harmful effects on human health and the environment
as a whole,

® assess the ambient air quality in Member States on the basis of common methods
and criteria,

@ obtain adequate information on ambient air quality and ensure that it is made
available to the public,

® maintain ambient air quality where it is good and improve it in other cases.

The Daughter Directives are dealing with the following pollutants:

° 1% Daughter Directive 1999/30/EC: sulphur dioxide, NO, and NO,, particulate
matter and lead;

® 2™ Daughter Directive 2000/69/EC: carbon monoxide and benzene;
e 3™ Daughter Directive 2002/3/EC: ozone

e 4" Daughter Directive 2004/107/EC: arsenic, nickel, cadmium, mercury and
PAHs®.

The Daughter Directives specify limit or target values together with deadlines for
meeting these values. In addition obligations are laid down for monitoring these
pollutants in ambient air.

As it can be seen from the description above POPs are not addressed directly with
the exception of PAH. However, as unintentionally produced POPs are mostly
formed during combustion processes and emitted into air either in gaseous form or
bound to particles, every measure aiming at the reduction of emissions of particu-
late matter, metals and CO has the co-benefit of reducing POPs emissions. For
Benzo(a)pyrene a target value of 1 ng/m?® has been laid down in the 4" Daughter
Directive. From 2013 onwards this target value shall not be exceeded. Member
States shall take all necessary measures not entailing disproportionate costs to en-
sure this.

6.1.9 Water Framework Directive 2000/60/EC

The Water Framework Directive has three major goals:

e prevent deterioration, enhance and restore bodies of surface water, achieve
good chemical and ecological status of such water and reduce pollution from
discharges and emissions of hazardous substances;

® protect, enhance and restore all bodies of groundwater, prevent the pollution
and deterioration of groundwater, and ensure a balance between abstraction
and recharge of groundwater;

® preserve protected areas.

¥ Environmental targets were defined for Ni, As, Cd and benzo[a]pyrene.
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Under this Directive, Member States have to identify all the river basins lying within
their national territory and assign them to individual river basin districts. River ba-
sins covering the territory of more than one Member State will be assigned to an in-
ternational river basin district. By December 22, 2003 at the latest, a competent au-
thority had to be designated for each of the river basin districts.

At the latest, four years after the date of entry into force of this Directive, Member
States must complete an analysis of the characteristics of each river basin district,
a review of the impact of human activity on the water, an economic analysis of wa-
ter use and a register of areas requiring special protection. All bodies of water used
for the abstraction of water intended for human consumption providing more than
10 m?® a day as an average or serving more than 50 persons must be identified.

Nine years after the date of entry into force of the Directive, a management plan
and programme of measures must be produced for each river basin district.

The Commission submitted a list of priority substances selected amongst those
which present a significant risk to or via the aquatic environment (2455/2001 EC).
This list forms Annex X to the present Directive. For these priority substances envi-
ronmental quality standards have been proposed by the Commission
(COM(2006)397 final) and measures to control such substances will also be pro-
posed. The aim of such measures is to reduce, stop or eliminate discharges, emis-
sions and losses of priority substances.

In the list of priority hazardous substances the following POPs are listed as “priority
substance” and are even identified as “priority hazardous substances”:

® Hexachlorobenzene

® Polyaromatic hydrocarbons (benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)-
fluoranthene, indeno(1,2,3-cd)pyrene, benzo(g,h,i)perylene)

The environmental quality standards for these pollutants as proposed in Annex | of
COM(2006)397 final (Common position from November 2007, interinstitutional file
2006/0129 (COD)) are summarised below.

Table 53: Environmental quality standards (EQS) as proposed in the Common Position of a
Directive of the European Parliament and of the Council on environmental quality
standards in the field of water policy.

Pollutant AA-EQS* AA-EQS* MAC-EQS** MAC-EQS**
Inland surface Other surface Inland surface Other surface
waters waters waters waters
Hexachlorobenzene 0.01 pgl/l 0.01 pgl/l 0.05 pgl/l 0.05 pgl/l

Polyaromatic hydro-
carbons (PAH)

Benzo(a)pyrene 0.05 pgl/l 0.05 pgl/l 0.1 pgl/l 0.1 ugl/l

Benzo(b)fluoranthene  £=0.03 ug/l ¥=0.03 ug/l  Not applicable Not applicable

Benzo(k)fluoranthene

Benzo(g,h,i)perylene  $=0.002 ug/l  £=0.002 pg/l  Not applicable Not applicable

Indeno(1,2,3-cd)-
pyrene

* AA-EQS ... Annual average value for the EQS

** MAC-EQS ... maximum allowable concentration
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In 2006 the Directive of the European Parliament and of the Council on the Protec-
tion of Groundwater against Pollution and Deterioration (2006/118/EG) was issued.
Article 6 describes the measures which shall be established by the Member States
in order to achieve the objective of preventing or limiting inputs of pollutants into
groundwater.

6.1.10 Sewage sludge Directive (86/278/EEC)

Council Directive 86/278/EEC of 12 June 1986 on the protection of the environ-
ment, and in particular of the soil, when sewage sludge is used in agriculture defines
limit values for heavy-metals concentrations in sludge for use in agriculture. The re-
vision of the sewage sludge directive is under discussion and the working document
for a revised version (3rol draft, april 2000) defines also limit values for concentrations
of organic compounds and dioxins in sludge for use on land. In addition to other pol-
lutants PAH, PCB and PCDD/PCDF are regulated.

Limit values for PAH and PCB (mg/kg dry matter, each) and in for PCDD/F (ng I-
TEQ/kg dry matter) as proposed by the working document for the revision of the
sludge directive are as follows.

Table 54: Limit values for concentrations of organic compounds and dioxins in sludge for
use on land, as proposed in the 3 working document for the revision of directive
86/278/EEC.

Polluting substances Limit vlaues

PAH 6 mg/kg dry matter

Sum of the PAHs: acenapthene, phenanthrene, fluorene, flouran-

thene, pyrene, benzo(b+j+k)fluoranthene, benzo(a)pyrene,

benzo(ghi)perylene, indeno(1, 2, 3-c,d)pyrene

PCB 0.8 mg/kg dry matter
Sum of the polychlorinated byphenils components number 28, 52,

101, 118, 138, 153, 180

PCDD/PCDF 100 ng I-TEQ/kg dry
matter

6.1.11 Directives concerning Motor Vehicles

In the transport sector there is no relevant legislation limiting POP emissions from
road vehicles or non-road mobile machinery. Emission limits for passenger cars
are regulated by the directive 1998/69/EG, Emission limits for heavy duty vehicles
are regulated by the directive 2005/55/EG. Both directives include limits for total HC
emissions (Passenger cars) respectively total NMHC emissions (Heavy duty vehi-
cles). There are no specific limits for POP emissions.

For non-road mobile machinery there are also no specific limits regulating POP
emissions, only emissions limits for total HC emissions.
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6.1.12 Directive on Waste Electrical and Electronic Equipment (WEEE)

Directives 2002/95/EC on the restriction of the use of certain hazardous sub-

and electronic equipment are designed to tackle the fast increasing waste stream
of electrical and electronic equipment and complements European Union measures
on landfill and incineration of waste. Increased recycling of electrical and electronic
equipment will limit the total quantity of waste going to final disposal. Producers will
be responsible for taking back and recycling electrical and electronic equipment.
This will provide incentives to design electrical and electronic equipment in an envi-
ronmentally more efficient way, which takes waste management aspects fully into
account. Consumers will be able to return their equipment free of charge. In order
to prevent the generation of hazardous waste, Directive 2002/95/EC requires the
substitution of various heavy metals (lead, mercury, cadmium, and hexavalent
chromium) and brominated flame retardants (polybrominated biphenyls (PBB) or
polybrominated diphenyl ethers (PBDE)) in new electrical and electronic equipment
put on the market from 1 July 2006.

6.1.13 Directive on the Landfill of Waste

The objective of the European Directive on the landfill of waste (1999/31/EG) is to
prevent or reduce as far as possible negative effects on the environment from the
landfilling of waste, by introducing stringent technical requirements for waste and
landfills.

The Directive is intended to prevent or reduce the adverse effects of the landfill of
waste on the environment, in particular on surface water, groundwater, soil, air and
human health.

It defines the different categories of waste (municipal waste, hazardous waste,

non-hazardous waste and inert waste) and applies to all landfills, defined as waste

disposal sites for the deposit of waste onto or into land. Landfills are divided into

three classes:

e |andfills for hazardous waste;

e |andfills for non-hazardous waste;

e |andfills for inert waste.

A standard waste acceptance procedure is laid down so as to avoid any risks:

e waste must be treated before being landfilled;

® hazardous waste within the meaning of the directive must be assigned to a haz-
ardous waste landfill;

@ landfills for non-hazardous waste must be used for municipal waste and for non-
hazardous waste;

o landfill sites for inert waste must be used only for inert waste;

e criteria for the acceptance of waste at each landfill class must be adopted by the
Commission in accordance with the general principles of Annex II.

According to the Directive on the Landfill of waste, Article 5 (1), Member States

shall set up a national strategy for the implementation of the reduction of biodegrad-

able waste going to landfills, not later than two years after the date laid down in Ar-

ticle 18(1) and notify the Commission of this strategy. This strategy should include

measures to achieve the targets set out in paragraph 2 by means of in particular, re-

cycling, composting, biogas production or materials/energy recovery.
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The European Landfill Directive exerts an indirect influence on POPs emissions,
since it requires pre-treatment of waste prior to landfilling to reduce the biodegrad-
able fraction of waste. In many countries this goal is to some extent achieved by
incineration, which is a source of POPs releases.

6.1.14 Thematic Strategy on Air (CAFE) — new Air Quality Directive

The European Commission undertook a programme of preparatory work to under-
pin the thematic strategy on air pollution (COM(2005) 446). This Clean Air For
Europe programme (CAFE) had several objectives, including

e the development, collection and validation of scientific information relating to the
effects of outdoor air pollution, emission inventories, air quality assessment, emis-
sion and air quality projections, cost-effectiveness studies and integrated assess-
ment modelling, leading to the development and updating of air quality and depo-
sition objectives and indicators and identification of the measures required to re-
duce emissions;

e the support of the implementation and review of the effectiveness of existing leg-
islation, in particular the air quality daughter directives, the decision on exchange
of information, and national emission ceilings as set out in recent legislation, to
contribute to the review of international protocols, and to develop new proposals
as and when necessary.

As a result of the CAFE programme the Commission proposed a revision of the Air
Quality Framework Directive and the first three Daughter Directives in September
2005 (COM(2005) 447). The proposal aims at a streamlining of these Directives. In
addition, it contains several new elements, including environmental objectives for
PM2.5. It is also proposed to keep the current limit values unchanged.

As for the Air Quality Framework Directive and the four Daughter Directives, also
the new Air Quality Directive does not address POPs directly but might be of rele-
vance as it covers pollutants associated with combustion processes.

6.1.15 European Pollutant Emission Register (EPER Decision
2000/47/EG)

The European Pollutant Emission Register (EPER) is the first Europe-wide register
for emissions from industrial facilities both to air and to water. The legal basis of
EPER is Article 15 of the IPPC Directive (EPER Decision 2000/479/EG)2°, the scope
is to provide information to the public?'.

EPER covers 50 pollutants including particulate matter (PM10), NO,, SO,, NMVOC,
NH3, CO, heavy metals, PCDD/F, PAH, HCB and other (chlorinated) POPs. How-
ever, emissions have to be reported by operators if they exceed certain thresholds,
only.

However, since threshold values for POPs are generally high (e.g. PCDD/F has
only to be reported, if the emissions exceed a value of 1 g per year), emissions are
only reported by a small number of very large industrial activities.
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The Umweltbundesamt implemented EPER in Austria using an electronic system
that enabled the facilities and the authorities to fulfil the requirements of the EPER
decision electronically via the internet.

Unfortunately, data from EPER could not be used as data source for the national
inventory. The EPER report only contains very little information in addition to the
emission data, the only information included is whether emissions are estimated,
measured or calculated, also included is one activity value that is often not useful in
the context of emissions. Additionally emission information of EPER is not com-
plete regarding NFR sectors, and it is difficult to include this point source informa-
tion when no background information (such as fuel consumption data) is available.

6.1.16 Pollutant Release and Transfer Register (PRTR)

The Regulation No. 166/2006(EC) of the European Parliament and of the Council
of 18 January 2006 sets up a Pollutant Release and Transfer Register (PRTR) at
European Union (EU) level in the form of a publicly accessible electronic database.
This database will meet the requirements of the UNECE Protocol on Pollutant Re-
lease and Transfer Registers, signed by the Community in May 2003.

The public will be able to access this register free of charge on the internet and will
be able to find information using various search criteria (type of pollutant, geo-
graphical location, affected environment, source facility, etc.).

The register will contain information on releases of pollutants to air, water and land,
as well as transfers of waste and pollutants, where emissions exceed certain
threshold values and result from specific activities. The register will also cover re-
leases of pollutants from diffuse sources (such as transport). The UN-ECE Protocol
and the European PRTR have the same structure as the EPER but are more com-
prehensive as they cover a greater number of pollutants and activities as well as
releases to land, releases from diffuse sources and off-site transfers.

As the EPER register will become obsolete following the creation of the European
PRTR, the Regulation amends the IPPC Directive. It also removes the provisions
of the Directive requiring specific information be submitted on hazardous waste.

6.1.17 European Regulations aiming at increased Energy Effiency

Reduction of the energy demand and increase of the energy efficiency are indirect
but very effective tools to minimise fuel consumption and emissions. On an Euro-
pean level the Action Plan for Energy Efficiency (SEC(2006) 1173, 1174, 1175)
has been published, which outlines a framework of policies and measures with a
view to intensify the process of realising the over 20% estimated savings potential
in EU annual primary energy consumption by 2020.

The purpose of the Directive on Energy end-use efficiency and energy ser-
vices (2006/32/EG) is to make the end use of energy more economic and efficient.
Indicative targets for the increase of the energy efficiency (9% within 9 years; from
2008-2017) are given and Member States are obliged to develop national Energy
Action Plans.
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The Directive 2002/91/EC on the energy performance of buildings requires Mem-
ber States to apply minimum requirements as regards the energy performance of
new and existing buildings, ensure the certification of their energy performance and
require the regular inspection of boilers and air conditioning systems in buildings.
The four key points of the Directive are:

® a common methodology for calculating the integrated energy performance of
buildings;

® minimum standards on the energy performance of new buildings and existing
buildings that are subject to major renovation;

e systems for the energy certification of new and existing buildings and, for public
buildings, prominent display of this certification and other relevant information.
Certificates must be less than five years old;

® regular inspection of boilers and central air-conditioning systems in buildings and
in addition an assessment of heating installations in which the boilers are more
than 15 years old.

6.1.18 Waste Framework Directive

Existing directive

Waste was one of the first issues that EU environmental legislation tackled in the
1970. The Waste Framework Directive was adopted in 1975 (Directive 75/442/EEC)
and provides the overall framework for waste management in the EU. EU waste
policy is based on a concept known as the waste hierarchy, which codifies the dif-
ferent options for managing waste from best to worst.

Meanwhile a codified version of the Directive on waste exists (2006/12/EC).

Planned new directive

The goal of the “Thematic Strategy on Waste Prevention and Recycling” is to make
Europe a recycling society that seeks to prevent waste and, where waste cannot be
prevented, uses it as a resource. The work on the strategy began 2003, following
the 6™ Environmental Action Programme (2002-2005).

The European Commission published the Thematic Strategy on Waste Prevention
and Recycling and a proposal for a revised Waste Directive (“proposal for a Direc-
tive of the European Parliament and of the Council on waste”, COM(2005) 667 fi-
nal) in December 2005.

Points of discussion are:

® 5 stage hierarchy

® municipal waste incinerators: recovery or disposal?

® Energy efficiency formula — yes or no, which thresholds?

® Targets for waste prevention and recycling

® (no) definition of by-products

e end of waste criteria
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6.2 Existing national Legislation

6.2.1 Emission Protection Act for Steam Boilers (Fed. Law Gaz. | No.
2004/150) and Clean Air Ordinance for Steam Boilers (Fed. Law
Gaz. No. 1989/19 as amended by Fed. Law Gaz. 1l 2005/55)

The Emission Protection Act as well as the Clean Air Ordinance for Steam Boilers
apply to steam boilers and gas turbines with a rated thermal input of >50 MW. They
give the legal environmental framework for operating such plants in the Energy and
Industry sector and prescribe emission limit values for a variety of pollutants de-
pending on the fuels used. Emissions of PCDD/F are not regulated directly (how-
ever, there is a clause included, that if emissions of PCDD/F are considered possi-
ble due to the quality of incinerated wood, bark or wood waste, an emission limit
value of 0.1 ng/Nm3 applies. In practise those type of biomass will be regulated by
the waste incineration ordinance; refer to 6.2.2.6). However, both documents have
some effect on emissions of POPs due to the definition of emission limit values for
dust, CO, Corg and NO,.

In case waste is co-incinerated in steam boilers the waste incineration ordinance
applies (refer to 6.2.2.6).

6.2.2 Industrial Code 1994 (GewO 1994), Federal Law Gaz.
No. 1994/194 and specific Ordinances

The Industrial Code gives the legal framework for a large number of activities in the
industrial and trade sector. It stipulates that plants can only be built and operated
when a permit is granted by the relevant authority. Furthermore permits can only
be issued when the plant is designed and operated according to State of the Art
(=Best Available Techniques). For a variety of activities specific ordinances have
been put into force prescribing more in detail operating and reporting requirements
as well as emission limit values into air for certain pollutants, amongst them POPs.
Some of these ordinances are described below:

6.2.2.1 Ordinance on Combustion Plants (Fed. Law Gaz. No. Il 1997/331)

This Ordinance applies to combustion installations in the trade sector and de-
scribes requirements concerning monitoring of emissions, operating conditions, in-
spections of installations and emission limit values for certain pollutants depending
on the fuels (such as coal, biomass, oil, and gas) used. Emissions of PCDD/F are
not regulated directly. However, the ordinance has some effect on emissions of
POPs due to the definition of emission limit values for dust and CO.

A draft for an amended ordinance was sent out for comments in October 2007.
Relevant modifications with regard to POPs in this draft are new emission limit val-
ues for firing straw and cereals and lower emission limit values for dust.
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6.2.2.2 Ordinance on Iron and Steel Production (Fed. Law Gaz. Il
No. 160/1997 as amended by Fed. Law Gaz. Il No. 2007/290)

The ordinance covers air emissions from the production of iron and steel in inte-
grated steelworks (without coke oven and sinter plant) and by electric arc furnaces
(EAF) and the processing of iron/steel. For PCDD/F the following limit values are
set:

@ installations for the production of iron and steel, where the formation of PCDD/F
can be expected, because of the input materials used: 0.1 ng/Nm3

@ installations for the production of steel in electric arc furnaces, induction fur-
naces and ladle furnaces: 0.1 ng/Nm?®

6.2.2.3 Ordinance on Sinter Plants (Fed. Law. Gaz. Il No. 1997/163)

The ordinance covers air emissions from sinter plants. For PCDD/F a limit value
(0.4 ng/Nm3) is set (referred to measured oxygen content), however this limit value
is not applicable for installations, which are permitted before 01/2004. A revision of
this ordinance is planned.

6.2.2.4 Ordinance on Non Ferrous and Refractory Metals Production (Fed.
Law Gaz Il No. 2008/39)

This ordinance covers air emissions from plants producing non ferrous and refrac-
tory metals. The mentioned non ferrous metals are aluminium, lead, copper, mag-
nesium, mangane, nickel zinc and tin and their alloys (including ferro-alloys) as well
as certain refractory metals.

The ordinance gives emission limit values for dust, organic carbon, benzo(a)pyrene,
HCI, HF, chlorine, SO,, CO, NO,, heavy metals and dioxins/furans. There will be a
general emission limit value of 0.4 ng/Nm3 for PCDD/F; for new installations pro-
ducing aluminium and ferro-alloys an emission limit value of 0.1 ng/Nm3 has been
set. For existing installations for the production of secondary copper and aluminium
less stricter emission limit values have been imposed.

6.2.2.5 Ordinance on Foundries (Fed. Law Gaz No. 1994/447)

The ordinance gives limit values (mass flow and/ or concentration) for dust and or-
ganic substances for different furnace types (steel and cast iron, aluminium, lead,
other metals, heat treatment). Limit values are also given for these pollutants for
activities as sand regeneration, mould production, cleaning and fettling and core
production. Some general limit values are given for special organic substances and
heavy metals. There is no general reference oxygen content, in most cases the oxy-
gen content of the exhaust gas is chosen as reference value.

6.2.2.6 Waste Incineration Ordinance (Fed. Law. Gaz. Il No. 2002/389)

The Waste Incineration Ordinance requires waste incineration and co-incineration
plants (such as large combustion plants, cement kilns and industrial boilers) to be
built and operated according to Best Available Techniques (=State of the Art). It de-
fines among others operational requirements (such as minimum temperature for
combustion and residence time of flue gas within a given temperature level), re-
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quirements for input control of waste, monitoring and reporting obligations and pre-
scribes emission limit values for a variety of pollutants including PCDD/F. In general
the ELV for PCDD/F for incineration and co-incineration plants is set to 0.1 ng/nm3
(11% oxygen).

Due to limitation of emissions of dust, CO and C,4 (and to a certain extent of NO,)
the Waste Incineration Ordinance has also an indirect influence on the reduction of
POPs emissions.

Concerning PCDD/F concentrations in wastes from waste incineration or co-
incineration plants the ordinance provides for the environmental sound disposal
when the total content exceeds a limit value of 100 ng/kg PCDD (I-TEQ).

6.2.3 Austrian Water Act and Specific Ordinances

The basic document for water-related legislation is the Water act from 1959 (Fed.
Law Gaz. No. 1959/215). The main starting point from this act was the rapid devel-
opment in hydropower stations in the Alpine region and along the large rivers. This
act was based on several key issues:

® There is general right for everybody to make use of water as long as this does
not violate the goals of this water act and the rights of others

® The main goals (§ 30) of the act are to maintain and to protect all water bodies
including ground water in order:

e not to affect negatively human and animal health,

e to avoid impairments of nature and landscape,

e to avoid any deterioration of water bodies,

e to ensure sustainable use of water and

e to improve the aquatic environment by specific measures.

® Another main goal is the protection of ground and spring water in order to en-
sure the availability of water for drinking water purposes. According to this act
everybody is legally obliged to avoid water pollution which violates the previously
mentioned goals (§ 31).

The use of water beyond negligible influence on quality and quantity of waters is
bound to a permit issued by water authorities. The permits are based on consent of
all parties involved. As long as the permit holder continuously adapts his water in-
frastructure to the best available technology and strictly follows the legal require-
ments, permits represents a strong right even beyond the expiration of the permit
period.

Two important amendments of the Water Act have to be mentioned: the 1990 and
the 2003 amendments.

The 1990 amendment was the consequence of a complete shift from hydropower
and agriculture development to water quality management and a great progress in
science, technology and political relevance. For the first time morphological aspects
of surface waters were introduced into the goal of the act. For the implementation
of point source pollution prevention, this amendment introduced the combined ap-
proach and urged the responsible Ministry for Agriculture, Forest, Environment and
Water to issue emission regulations and receiving water standards. The special
emission regulations for each branch of industry increased the legal security of the
Austrian industry.
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In 2003, the EU Water Framework Directive was introduced into the existing water
act. Water administration was basically not changed i.e. it remains organised ac-
cording to political entities (federal states, districts) and not to river basins. The most
important changes are related to the new instrument of river basin management
plans which become a guiding role for all permits and also the whole monitoring
and reporting requirements according to WFD were introduced into the Water Act
whilst previously there was a special act on hydrography.

With the amendments in 2003, the list of priority substances as defined in Annex X
of the EU WFD were added to the national Water Act as well as the requirement to
define legally binding environmental quality standards for those substances and
other pollutants of concern.

Based on this requirement to define environmental quality standards (EQS) codi-
fied in §30(a) of the Austrian Water Act the Ordinance on the determination of
the target state for surface waters (Fed. Law Gaz. No. 2006/96) prescribes envi-
ronmental quality standards for 72 substances and groups of substances. These
EQS determine the criteria for the good chemical status of surface waters and the
chemical parameters for the good biological status. Also POPs and POP like sub-
stances are included, e.g. hexachlorobenzene, DDT, aldrin, dieldrin, endrin, hepta-
chlor, etc. The EQS for hexachlorobenzene for example is set to 0.03 pg/l.

In order to continuously assess, to monitor and to adapt monitoring programmes to
actual necessities the Ordinance on the monitoring of the status of water bod-
ies (Fed. Law Gaz. Il No. 2006/479) (originally issued in 1991) was amended in
2006. The aim of the monitoring is to assess the status of water bodies. The pa-
rameters to be considered by the monitoring programme include all pollutants for
which EQS have been defined (e.g. POPs and POP like substances such as HCB,
PAH, etc.). Beside surface waters, these pollutants have also to be analysed in
lake samples and groundwater samples.

The Ordinance on Groundwater Threshold Values (Austrian Federal Law Ga-
zette No 1991/502) which was amended in 1997 and 2002 gives Threshold Values
for groundwater in order to establish measures in case the Threshold Values are
exceeded according to a certain compliance regime. For various POPs threshold
values are listed. For example for PCB the threshold value is set at 0.06 pg/l and
for HCH at 0.1 pgl/l.

For municipal waste water management an important amendment of the Water Act
was made in 1998 regarding the discharges of industry and trade effluents to sewer
systems. It was followed by a related regulation for “indirect dischargers”. For most
of them private contracts have to be established with the sewer and treatment plant
management (permit holder for discharge to surface waters). These private con-
tracts have to obey the existing emission regulations containing standards and
monitoring procedures for discharges to sewer systems. (KrRoIsS, 2005; Implemen-
tation of the water framework directive and other relevant wastewater related EU
directives in Austria)

General provisions and limit values of emissions to water are laid down in the
General Ordinance on Waste Water Emissions (Fed. Law Gaz. No. 1996/186).
It contains detailed definitions of waste water issues, addresses general principles
of handling waste water and waste water components and describes fundamental
requirements of water resource management related to waste water treatment ac-
cording to best available techniques.
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In addition to that branch specific waste water emission ordinances have been de-
veloped and continue to be enacted. The relevant branch specific waste water
emission ordinances are listed below. Most of these branch specific ordinances
give a limit value for AOX but not a specific limit value for dioxins. However, AOX is
considered a valuable parameter for determining the concentration of the sum of
organic substances containing chlorine, but cannot be used for the assessment of

single substances such as PCDD/F.

Table 55: AOX in branch specific ordinances on wastewater emissions.

Branch specific Ordinance on Waste
Water Emissions limiting AOX

AOX for discharge into
body of flowing water

AOX for discharge
into public sewer
system

Leather Tanneries (Fed. Law Gaz. Il
No. 1999/10)

0.5 mg/l

0.5 mg/l

Textile finishing and treatment (Fed.
Law Gaz. Il No. 2003/269)

0.5 or 1.0 mg/l (according to
activity)

0.5 or 1.0 mg/l (ac-
cording to activity)

Landfills (Fed. Law Gaz. No. 1992/613,
Fed. Law Gaz. No. 1993/537, Fed. Law
Gaz. Il No. 2003/263, Fed. Law Gaz. Il
No. 2005/103)

0.5 mg/l

0.5 mg/l

Industrial rendering (Fed. Law Gaz.
No. 1995/891)

0.1 mg/l

0.1 mg/l

Processing, finishing and subsequent
processing of iron ores, and iron and

steel production and processing (Fed.
Law Gaz. Il No. 1997/345)

0.1 mg/l

0.1 mg/l

Cooling systems and vapour production
(Fed. Law Gaz. Il No. 2003/266)

0.15 mg/I (for open circula-
tion cooling systems)

0.5 mg/I (for steam produc-
tion)

0.15 mg/I (for open
circulation cooling
systems)

0.5 mg/l (for steam
production)

Processing, finishing and subsequent
processing of ores containing lead,
wolfram or zinc, and the production and
processing of metal of aluminium, lead,
copper, molybdenum, wolfram or zinc
(Fed. Law Gaz. No. 1995/889)"

0.5 mg/I (for limiting of emis-
sions of Molybdenum- and
Wolfram metal production
and processing

1.0 mg/I (limiting of emis-
sions: Aluminium production
and processing

0.5 mg/l

1.0 mgl/l

" In this ordinance a limit value for the discharge of HCB is prescribed from secondary aluminium

production: ELV = 0.003 mg/l or 0.3 mg/t.

Ordinance on waste water emissions from flue gas treatment (Fed. Law

Gaz. Il No. 2003/271)

Table 56: Limit values for dioxins and furans in the ordinance on waste water emissions
from flue gas treatment (Fed. Law Gaz. Il No. 2003/271).

Pollutant Discharge into body of flowing Discharge into public sewer system
water

Dioxins and 0.3 ng/l 0.3 ng/l

Furans
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Table 57: Load related emission limitation for dioxins and furans for plants to incinerate
waste except municipal solid waste (Fed. Law Gaz. Il No. 2003/271).

Pollutant  Per Tone installed capacity for in- Per Tone installed capacity for incin-
cineration of waste (except mu- eration of waste (except municipal
nicipal solid waste), with an aver- solid waste), with an average chloride
age chloride content >0.75% content <0.75%

Dioxins and 90 ng/t 12 ng/kg
Furans

Table 58: Load related emission limitation for dioxins and furans for waste incineration
plants (municipal solid waste) (Fed. Law Gaz. Il No. 2003/271).

Pollutant Per Tone installed capacity for incineration of waste (except munici-
pal solid waste), with an average chloride content > 0.75%

Dioxins and 90 ng/t

Furans

Ordinance on waste water emissions from the production of plant protecting
agents and crop sprayings (Fed. Law Gaz. No. 1996/668)

Table 59: Limit values for AOX in the ordinance on waste water emissions for the
production of plant protecting agents and crop spraying (Fed. Law Gaz. No.

1996/668).
Pollutant  Discharge into body of flowing Discharge into public sewer system
water
AOX 10 mg/l 10 mg/l

In addition to AOX this ordinance limits the following substances for discharging
into body of flowing water or into public sewer systems:

Table 60: POP relevant limitation in the ordinance on waste water emissions for the

production of plant protecting agents and crop spraying (Fed. Law Gaz.
No. 1996/668).

Limit value HCH DDT PCP Drins HCB
mg/I 2 0.2 1 0.002 1
g/t* 2 1 23 3 10

*per tone installed capacity of the plant
HCH: Hexachlorcyclohexan (CeHgClg)

DDT: Dichlordiphenyltrichlorethan (C14HCls)
PCP: Pentachlorphenol (C¢Cls0H)

Drins: Sum of Aldrin, Dieldrin, Endrin, Isodrin

HCB: Hexachlorbenzol (CsCls)
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Ordinance on waste water emissions from the processing of coal (Fed. Law
Gaz. Il No. 1997/346)

Table 61: Limit values for PAH in the ordinance on waste water emissions from the
processing of coal (Fed. Law Gaz. Il No. 1997/346).

Pollutant  Discharge into body of flowing Discharge into public sewer system

water
PAH 0.1 mg/l 0.1 mg/l
0.03 g/t 0.03 g/t

Ordinance on indirect discharge of waste waters (Fed. Law Gaz. I
No. 1998/222)

This ordinance covers the discharge of waste waters into public and not public
sewer systems, which notably diverges in its composition from wastewaters from
households. The ordinance for indirect discharge of waste waters does not define
any limit emission values, but it defines the obligation to notify the operator of the
sewer system of the emission of specific wastewater pollutants. If defined limited
charges per day for specific pollutants are exceeded a discharge consent is required.
If specific POPs or POP like compounds (as for example HCB) are used and emitted
via wastewater, such pollutants have to be included in the analytical control of the in-
direct discharge.

Ordinance on waste water emissions from the cleaning of discharged air
(Fed. Law Gaz. Il No. 2000/218)

Table 62: Limit values for AOX and POX within the branch specific ordinance on waste
water emissions for cleaning of discharged air (Fed. Law Gaz. Il No. 2002/218).

Pollutant Discharge into body of flow- Standard for discharge into
ing water public sewer system

AOX 5 mgll 10 mg/l

Purgeable or bound Halo- 0.1 mg/l 0.1 mg/l

gens POX (calc. as Cl)

Bleached pulp (Fed. Law Gaz. Il No. 2000/219)

The limits of emissions are related to the product and per tone installed production
capacity for bleached air tried pulp.

Table 63: AOX limit value in the ordinance on waste water emissions for bleached pulp
(Fed. Law Gaz. Il No. 2000/219).

Pollutant Unit Sulphate pulp Sulphite pulp Magnefite pulp
AOX (new plants) kalt 0.25 0.1 0.1
AOX (existing plants) kg/t 0.5 0.2 0.2
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Paper and board (Fed. Law Gaz. Il No. 2000/220)

Table 64: AOX limit value in the ordinance on waste water emissions for paper and board
(Fed. Law Gaz. Il No. 2000/220).

Pollutant unit Limit value

AOX (new plants) kg/t 0.03-0.01

6.2.4 Ordinance on Landfills (Fed. Law Gaz. Il No. 2008/39)

According to the Ordinance on landfills only the disposal of waste with the lowest
possible reactivity is to be permitted from 2004 (or, in exceptional cases, from 1
January 2009). A large part of waste materials, among them municipal solid waste,
must thus undergo thermal and mechanical-biological pre-treatment before being
landfilled.

The landfill ordinance 2008 implements the EU directive 1999/31/EG and the
Council Decision 2003/33/EG.
It determines the following classes for landfills:
1. Landfill for excavated soils
2. Landfill for inert waste
3. Landfill for non hazardous waste

a.) Landfill for demolition waste

b.) Landfill for residual materials

c.) Mass waste landfill
4. Landfill for hazardous waste (exclusively underground waste storage)
Annex 1 of the landfill ordinance 2008 gives limit values for the acceptance of dif-
ferent waste streams of landfills. The POP relevant limit values for the landfill classes
are listed below. PAH are defined as the sum of 16 substances according to EPA
(naphthalene; acenaphthylene; acenaphthene; fluorene; phenanthrene; anthracene;
fluoranthene; pyrene; benzo[a]anthracene; chrysene; benzo[blfluoranthene;

benzolk]fluoranthene;  benzo[a]pyrene; dibenzo[a,h]anthracene; indeno[1,2,3-
c,d]pyrene; benzo[g,h,i]perylene).

Table 65 Landfill classes and limit values according to annex 1 of the draft landfill
ordinance 2007.

Landfill class Pollutants, POP relevant Limit value
[mg/kg dry matter]
Landfill for excavated soils PAH 4
thereof Benzo(a)pyrene 0,4
Landfill for inert waste PAH 12
thereof Benzo(a)pyrene 1.2
Landfill for demolition waste PAH 20
Landfill for residual materials PAH 300
Landfill for mass waste PAH 300
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6.2.5 Compost Ordinance (Fed. Law Gaz Il No. 2001/292)

The compost ordinance refers to:

® Quality standards for composts

® Character and source of the input materials

® Labelling of composts made of waste

® Placing on the market of composts made of waste

® End of waste status of composts

The ordinance defines five different quality levels for compost (compost, quality
compost, quality sewage sludge compost, bark compost and waste compost).

Only the quality standards for “waste compost” contain POP relevant emission val-
ues (Annex 2, Part 1: Quality Standards for composts).

Table 66: POP relevant limit values for waste compost (Fed. Law Gaz. Il No. 2001/292).

Pollutant Limit value

AOX 500 mg/kg per dry matter
Mineral oil-HC 3,000 mg/kg dry matter
PAK (16) 6 mg/kg dry matter
PCB 1 mg/kg dry matter
Dioxin 50 ng TE/kg dry matter

Producers of composts must analyse the input materials used for the production of
compost accordingly. Annex 1 of the Compost Ordinance gives a list containing al-
lowed input materials for the different kinds of composts and quality standards for
the input materials. Some of the input materials are relevant for POP emissions
and a limit value is given. A POP relevant example is shown in the following table.

Table 67: Example limit values for input material (Fed. Law Gaz. Il No. 2001/292).

Input materials Permitted input Quality standards for input
materials materials and remarks

Organic waste from garden  bark Only bark which is not treated with

and parks lindane (limit value for questionable
cases: 0.5 mg/kg dry matter)

Organic residues from com-  bark Only bark which is not treated with

mercial, agricultural and in- lindane (limit value for questionable

dustrial produc- cases: 0.5 mg/kg dry matter)

tion/processing and sale of
agricultural and forestry
products

Annex 1 also defines additives for the compost production, the amounts of addi-
tives and quality standards for additives.

Additives are substances in small amounts (total amount of additives not more than
15% m/m). These additives shall improve the compost production process. Some of
these additives show POP relevant limit values.

117



118

Stockholm Convention on POPs and EU-POPs Regulation — POlicies (Provisions) and Measures

Table 68: Additives for the production of compost having a limit value for POPs (Fed. Law
Gaz. Il No. 292/2001).

Additives Materials Quality standards and remarks
Fango sludge and Natural fango sludge and POP relevant limit value [mg/kg dry
fango soils fango soil without mixtures  matter]: .
and contamination PAK (16): 2,
PCB: 0.2
Ash of incineration Ash from plant sources Max. 2% m/m, no particulate matter
plants for biomass ashes; particulate matter POP rele-

vant limit values [mg/kg TM]:
PCDD/PCDF 100 ng TE/kg dry matter

Excavated soils and  Natural grown, not contami- Max. 15% m/m, not for the production
soil suspensions nated soil, washing residues of waste compost;
(sludges) from root crops, PP relevant limit value [mg/kg TM]:
natural moor sludge and PAK(16): 2
healing soils without addi- (16): 2,
tives PCB 0.2

6.2.6 Ordinances on Sewage Sludge and Compost of the Federal
Provinces

Each of the nine Austrian province has an own ordinance on sewage sludge. They
all have slightly different regulations concerning application of sewage sludge and
products of sewage sludge (waste compost, mixtures of sewage sludge) on soils.
All of them impose limit values for heavy metals.

Several of these ordinances refer to the Compost Ordinance (Fed. Law Gaz. Il
No. 2001/292).

Burgenland: Sewage Sludge and Waste Compost Ordinance (Bgld. Klarschlamm-
und Millkompostverordnung)

The Sewage Sludge and Waste Compost Ordinance of Burgenland stipulates that
sewage sludge must be stabilised prior to agricultural use. Treated sewage sludge
to be applied on soil must meet several threshold criteria (mainly for heavy metals).

Carinthia: Carinthian Sewage Sludge and Compost Ordinance (Karntner Kilar-
schlamm- und Kompostverordnung)

This ordinance lays down the framework for the use of organic waste streams (such
us sewage sludge, composts, and residues of fermentation processes) for agricul-
tural and landscaping purposes.

Sewage sludge can only be applied on soils after treatment whereby this treatment
has to be accompanied by a sampling and analyses procedure. Beside heavy met-
als (annex 1) the Carinthian sewage sludge and compost ordinance defines limit
concentrations for 4 organic pollutants or substance groups (annex 3). These pa-
rameters have to bee analysed when suspicion is raised in specific cases and by
administrative assignment.
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Table 69: PORP relevant limit values for sewage sludge in the Carinthian sewage sludge and
compost ordinance.

Pollutant Limit value

AOX 500 mg/kg per dry matter
PAK 6 mg/kg dry matter
PCB 1 mg/kg dry matter
Dioxin 50 mg/kg dry matter

Lower Austria: Sewage Sludge Ordinance (NO Klarschlammverordnung)

In Lower Austria sewage sludge to be applied on soil must meet the limit value for
heavy metals and AOX.

An official expert opinion is required to determine if the soil in question is suitable
for the application of sewage sludge.

Salzburg: Ordinance on Sewage sludge and protection of the soil: Ordinance of
the Federal Province Salzburg to protect the soil in case of application of sewage
sludge and materials containing sewage sludge (Klarschlamm-Bodenschutzver-
ordnung)

Basically, the application of sewage sludge or mixtures with sewage sludge on soils
is prohibited according to this ordinance. However, quality sewage sludge compost
which meets certain quality criteria (not including POP relevant substances) as de-
fined in the compost ordinance (§ 12, a, see 6.2.5) is allowed to be used for this
purpose.

Styria: Sewage Sludge Ordinance (Klarschlammverordnung)

The Styrian Sewage Sludge Ordinance refers to the application of sewage sludge
on agricultural soils.

In addition to other pollutants such as heavy metals, the sewage sludge foreseen
for application on agricultural soils has to meet a limit value for degradable organic
substances.

Sewage sludge from large waste water treatment plants (capacity larger than 30 000
population equivalent) must additionally be analysed for the content of PAHs and
AOX. The parameter PAH includes 16 polycyclic aromatic hydrocarbons and for the
sum of these 16 PAHSs a limit value of 6 mg/kg dry matter is defined.

Similarly waste compost foreseen for application on soils must be analysed for PAHs
and PCBs.

Tyrol: Tyrolean Field Protection Act (Tiroler Feldschutzgesetz 2000)

The Tyrolean Field Protection Act from September 2000 prohibits the application of
sewage sludge to agricultural soils.

Upper Austria: Sewage Sludge Ordinance 2006 (OO Klarschlammverordnung 2006)
This ordinance gives limit values for sewage sludge to be applied on soil.

In upper Austria, sewage sludge to be applied on soil must meet the limit value for
heavy metals and AOX.

This ordinance also defines limit values for heavy metals and pH for the soils
where sewage sludge should be applied.
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Vienna: Act on prohibition of the application of sewage sludge (Gesetz Uber das
Verbot der Ausbringung von Klarschlamm)

The application of sewage sludge is forbidden in the province of Vienna. Excepted
are materials as defined in the Austrian Compost ordinance ((BGBI. 1l Nr. 2001/292;
see 6.2.5).

Vorarlberg: Ordinance concerning the application of Sewage Sludge (Klarschlamm-
gesetz)

Sewage sludge can only be applied as sewage sludge fertiliser. Only stabilised
(treated) sewage sludge can be used for the production of sewage sludge fertiliser
according to this ordinance.

The sewage sludge from the waste water treatment plants must not exceed the fol-
lowing POP relevant limit values:

Table 70: POP relevant limit values for sewage sludge according to the Ordinance
concerning the application of Sewage Sludge.

Pollutant Limit value
Polychlorinated Biphenyls (PCB) 0.2 mg/kg dry matter for each con-
No. 28, 52, 101, 138, 153, 180 gener
Polychlorinated Dibenzodioxins/Dibenzofurans 100 ng/kg dry matter (I-TEQ)
(PCDD/PCDF)

6.2.7 Ordinance concerning Protection of Soils

In Austria, there are currently no consistent limit values for organic pollutants in soils.

According to Austrian law the federal provinces are responsible for the protection of
soils. Some of the provinces have ordinances concerning protection of soils and
those include mainly agricultural aspects. In these ordinances are mainly limit val-
ues and thresholds for soils where sewage sludge should be applied.

Further the ONORM S 2088-2 (Contaminated sites: estimation of danger of soils)
gives reference values for PCDD/F (I-TEF), PCB (X 6 according to Ballschmitter)
and PAH (Z 16 according to US-EPA) amongst others.

Table 71: Reference values for the use where direct danger by oral uptake of contaminated
topsoil (0—20 cm) cannot be excluded (e.g. gardens, childrens” playgrounds, sport
fields); ONORM S2088-2.

Pollutant unit Test value Threshold for measures
PCDD/F [ng I-TEQ/kg TM] 10 100

PAH [mg/kg TM] 1 50

PCB [mg/kg TM] 0.2 1
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Table 72: Reference values for pollutants in the topsoil (0—20 cm) for soils agricultural used
or used as garden (ON S2088-2).

Pollutant unit Test value Threshold for measures
PCDD/F [ng I-TEQ/kg TM] 10 to be determined in the specific
PAH [mg/kg TM] 1 case

PCB [mg/kg TM] 0.3

6.2.8 Air Quality Protection Act (Immissionschutzgesetz — Luft, IG-L)

The legal regulations for air quality assessment and management in Austria are
stipulated in the Air Quality Protection Act (IG-L; Fed. Law Gaz. | No. 1997/115, as
amended, implementing the first and second Daughter Directives, EC Directives
1999/30/EC and 2000/69/EC) and its ordinances. In the case of exceedance of air
quality limit values abatement measures have to be applied. As it is the case for
the Air Quality Framework Directive and the Daughter Directives (see 6.1.8), the
Austrian Air Quality Protection Act does not cover POPs directly, with the exception
of Benzo(a)pyrene for which a target value (1 ng/ms) is given (this target value will
be a limit value from 31.12.2012 on). However, as unintentionally produced POPs
are mostly due to combustion processes, this type of POPs is strongly related to
gaseous and particle pollutants for which abatement measures have to be applied
in case of exceedances. For Benzo(a)pyrene obligations for monitoring are laid
down in an ordinance to the IG-L. From 2007 onwards monitoring is conducted at
15 sites across Austria.

6.2.9 Plans and programmes under Air Quality Framework Directive

In case of an exceedance of the air quality limit value plus margin of tolerance for
one or more pollutants, Member States shall take measures to ensure that a plan
or programme is prepared or implemented for attaining the limit value within the
specific time limit (Air Quality Framework Directive, Article 8 (3)). Plans or pro-
grammes have to be sent to the European Commission at latest two years follow-
ing the year the exceedance has been observed.

Most plans and programmes reported so far to the Commission deal with PM10
and NO,, some also with SO,. In most cases, traffic was identified as the main
source for PM10 and NO, exceedances, followed by industry, commercial and resi-
dential sources. The abatement measures foreseen in the plans and programmes
therefore also deal with these polluters.

6.2.10 Residential Combustion Sources

Responsibility for regulating the operation of residential combustion sources lies
within the federal provinces. As a consequence requirements concerning product
certificates, emission limit values, monitoring of emissions and inspections vary.

An agreement pursuant to Article 15a Federal Constitution Act concerning the plac-
ing on the market and the inspection of combustion plants/firing installations should
replace the provincial laws in this respect.
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A draft of this agreement was sent out for comments in September 2006. This
agreement will help to establish uniform requirements for the operation of these
types of installations on a federal level and will help to reduce environmental im-
pacts from these sources. It includes requirements concerning

® Placing on the market

® Type tests, conformity tests and labelling
Emission limit values for dust, NO,, CO and TOC
Inspection of combustion installations
Efficiency requirements

°
°
°
® Requirements on permitted fuels
® Refurbishment

°

Advisory service
It is expected that this agreement will come into force in mid 2008.

Another relevant agreement (agreement pursuant to Article 15a Federal Constitu-
tion Law concerning the setting of consolidated quality standards to support the es-
tablishment and refurbishment of residential buildings for the purpose of the reduc-
tion of greenhouse gases) is directed to reduce energy consumption of residential
buildings. This reduces fuel consumption and thus emissions from combustion in-
stallations in this source category.

6.2.11 Open burning of biogenic materials

The Federal Act concerning the prohibition of burning biogenic materials (Fed. Law
Gaz. No. 1993/405 as amended by Fed. Law Gaz. | 2001/108) imposes a ban on
open burning of biomass. However, the provincial governor can grant exemptions
from this ban in many cases.

6.3 Other measures

6.3.1 Voluntary Self-Commitment of the Cement Industry (‘Positive
List’)

To establish a defined quality of the co-incinerated waste, a ‘voluntary self
commitment’ for incineration of waste was published by the Austrian cement
industry. It is not legally binding and comprises a list of waste types, maximum
acceptable pollutant concentrations of the waste types and limit values as
monthly- and weekly average values for certain waste fractions. Furthermore,
relevant issues concerning acceptance of the waste and quality control are de-
scribed.



Stockholm Convention on POPs and EU-POPs Regulation — POlicies (Provisions) and Measures

Table 73 Limit values for waste types co-incinerated in cement kilns according to the
voluntary self-commitment of the cement industry.

> PCB/PCT PCDD/PCDF Comments

Other waste 50 ppm1 1,000 n% - ' determination necessary if relevant for
(table 1) TE/kg the type of waste.

2 determination necessary upon first de-
livery and only if relevant for the type of
waste

waste oil, sol- 100 ppm* - *monthly mean value
vents, varnish
waste (table 2)

6.3.2 Paper, paper board and packaging paper

The German Federal Institute for Risk Assessment has published recommenda-
tions concerning input, used auxiliary materials, filling agents and additives for pa-
per, paper boards and packaging papers which get in contact with food (BfR-
recommendation Nr. XXXVI, Nr. XXXVI/1 and Nr. XXXVI/2). These recommenda-
tions comprise a list of materials which can be used for the described purpose to-
gether with upper concentration limits of wide range of chemicals. However, annex
C POPs are not regulated here.

6.3.3 Biomass plants serving the purpose of centralised district
heating

Biomass plants serving the purpose of centralised district heating are funded by the
Environmental support schemes when certain requirements with regard to energy
efficiency, operating conditions, emissions and reporting of emissions are fulfilled.
Plants subject to this funding scheme have to meet ELVs for dust, NO,, CO and Cq
depending on their size. However, since most ELVs are the same as prescribed in
e.g. the Ordinance on combustion installations (see 6.2.2.1) any additional effect
on reduction of POPs emissions is caused by requirements concerning energy effi-
ciency.

6.4 Overview on Monitoring activities and Surveys on federal
level

6.4.1 Ambient Air

As described in chapter 6.2.8 monitoring of Benzo(a)pyrene in PM10 is required at
15 monitoring sites at least. At the rural background site Illimitz in addition to
Benzo(a)pyrene, Benzo(a)anthracen, Benzo(b)fluoranthene, Benzo(j)fluoranthene,
Benzo(k)fluoranthene, Indeno(1,2,3-c,d)pyrene and Dibenz(a,h)anthracene as well
as the deposition of Benzo(a)pyrene is monitored. Results of all the monitoring ac-
tivity are published in an annual air quality report (see e.g. UMWELTBUNDESAMT
2007e). The target value of the 4" Daughter Directive of 1 ng/m? for Benzo(a)pyrene
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was exceeded in the year 2006 mostly in alpine valleys and basins. The reasons
for these exceedances are high emissions due to wood burning and adverse dis-
persion conditions in winter time.

In November 1992 the Federal Environment Agency Austria started a monitoring
programme for ambient air concentrations of PCDD/F and PCB (from 1997 on-
wards) at the conurbations of Linz, Graz and Vienna. This programme was the first
systematically approach to assess the situation of ambient air concentrations of di-
oxins in Austria.

The results of this survey (UMWELTBUNDESAMT 1994, 1996) showed a clear sea-
sonal trend of PCDD/F concentrations with highest concentrations in winter indicat-
ing domestic heating as the major source for increasing dioxin levels in air during
winter.

The survey of 1992/93 showed rapidly increasing concentrations of PCDD/F in
ambient air during stable weather conditions in winter. The observed concentrations
were twice to three-times higher than the average winter levels. Owing to these re-
sults in winter 1993/94 and 1994/95 respectively the Austrian Federal Environment
Agency started two monitoring programmes in the conurbations Graz and Linz to
better assess concentration levels during stable weather conditions in winter (Um-
WELTBUNDESAMT 1995a & 1995b).

It could be shown that stable weather conditions (inversion layers), as known from
other air pollutants, lead to elevated PCDD/F levels for this period of specific mete-
orological conditions.

Based on the results of this initial monitoring programme in 1997 a long lasting
monitoring programme started with the objective to observe long term trends of
PCDD/F and additionally PCB in the air. The monitoring programme comprises
eight sampling sites representing urban, rural, industrial and remote locations. The
sampling sites of the initial monitoring programme of 1992/93 are also included
(MOCHE & THANNER 2002).

The datasets of 1992/93 compared with those of the monitoring programme since
1997 show a slight decrease of PCDD/F in the air during winter, whereas the sum-
mer levels are almost equal. The monitoring programme proved to be a sufficient
tool for effectiveness control of abatement measures on a nationwide perspective
and therefore it will be continued.

Since 2005 and with the project MONARPOP (see 6.4.6) the concentrations of all
POPs of the Stockholm Convention and the POPs protocol and of some emerging
POPs in ambient air and deposition at Alpine summits (in Austria: Sonnblick) are
monitored. Sampling is carried out continuously and separately according to source
regions of the arriving air masses. A continuation of these monitoring activities is
planned under a follow-up project. Due to the ambient air monitoring activities for
POPs at remote sites, MONARPOP has been included in the “Global Monitoring
Plan” for the “Effectiveness Evaluation” of the “Stockholm Convention”.
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6.4.2 Emissions

Metallurgical processes

The PCDD/F-Emission Inventory 1994 for Austria revealed that metallurgical proc-
esses have become one of the major sources of PCDD/F-emissions. According to
this inventory two iron ore sinter plants located in Linz and Donawitz accounted for
more than 25% of the total annual PCDD/F emissions in Austria. In summer of
1995 the Federal Environment Agency Austria on behalf of government authorities
started an ambient air sampling programme in this area. These measurements
showed obviously elevated PCDD/F ambient air levels, compared to average levels
in Austrian major conurbations as known from monitoring programmes.

Based on these findings measures have been undertaken resulting in a significant
reduction of particulate matter in the atmosphere of this area. In 1999 the Federal
Environment Agency started a new survey at this location. The objectives of this
new programme was the determination of real annual average ambient air concen-
trations of PCDD/F and PCBs based on continuous sampling at one station in the
vicinity of the steelworks (UMWELTBUNDESAMT 2003b).

Domestic heating

The Austrian Air Emission Inventory of 1994 also showed that PCDD/F emissions
from non-industrial combustion plants accounted to 16 g I-TEQ/year representing
58% of the total PCDD/F emissions in Austria.

The majority of the furnaces used for residential heating are fuelled with wood,
whereas in urban areas coal and coke is still used in considerable amounts. The
annual consumption of coal and coke in Austrian flats on the basis of data from
1992 was approximately 300,000 t. In 1997 the Federal Environment Agency started
a measuring programme on emissions of PCDD/F from the combustion of coal, coke
and wood in small household stoves. The first results of that study (UMWELTBUNDES-
AMT 2002) showed unexpected high concentrations of PCDD/F in the emissions
from a small household stove fuelled with coal. The recalculation of the Austrian Air
Emission Inventory based on these data would have increased the estimated
PCDD/F emissions from the non-industrial combustion plants significantly. In 1999
the Federal Environment Agency continued the study with three different types of
household stoves fuelled with coal, coke and wood under real life conditions. The
emission factors for coal burning gained from this study confirmed the results of the
1997 study. The emission factors for coke burning were by a factor of ten lower
than those from coal burning. The lowest concentrations resulted from wood burn-
ing, ranging from 0.09 to 1.96 ng I-TEQ/Nm?3.

Road traffic

Since it is well known that incomplete combustion in the presence of chlorine can
cause formation of PCDD/F also motor vehicles have to be considered as dioxin
emission sources. Beginning in the late 1980‘ies several studies have been under-
taken to estimate the contribution of road traffic to overall PCDD/F emissions.
These studies showed that combustion motors fuelled with unleaded gasoline or
diesel could be considerable emission sources for PCDD/Fs. These measurements
also showed considerable uncertainty especially for the estimation of emissions for
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heavy duty diesel truck resulting in emission factors differing by two orders of mag-
nitude. Beginning in 1995 the Federal Environment Agency — Austria carried out
three tunnel experiments to achieve data about PCDD/F emissions from road traffic
in Austria. The tunnel experiment approach had been chosen because it offers the
sampling of traffic emissions from an average car pool under real world driving
conditions. The results of the tunnel experiments (UMWELTBUNDESAMT 1999a)
showed that there is still measurable PCDD/F-emission from road traffic, but this
emission appears to be a very small contribution to the overall emission in the
range of 1 to 3%.

Bonfires

It is known from experiments that uncontrolled combustion of treated wood will lead
to significant emissions of PCDD/F. A survey undertaken in the UK during the bon-
fire night festival, which is seen by some as an (unsanctioned) opportunity to burn
domestic and garden waste showed 4 times higher ambient air levels of PCDD/F
compared to average levels throughout the rest of the year.

In 1996 the Federal Environment Agency investigated this issue by measuring am-
bient air concentrations of PCDD/F at three sampling sites in Graz during the bon-
fires held on the Easter holidays (“Osterfeuer”). The survey (UMWELTBUNDESAMT
1997) could show that magisterial regulations were sufficient to prevent the abuse
this bonfires for illegal waste disposal.

6.4.3 Food and Feed monitoring

In 2003 the Federal Environment Agency carried out a first Austrian wide milk
monitoring study (THANNER & MOCHE 2004) with the objective to get an overview of
average PCDD/F levels in cow’s milk, additionally dioxin-like PCBs, according to
WHO, and indicator PCBs, as listed by national regulations, were analysed. The re-
sults showed that Austrian milk samples are clearly below the current EC limit value
of 3 pg WHO-TEQ/g fat. No significant differences, with respect to PCDD/F and di-
oxin-like PCB, could be found between milk samples originating from dairy factories
and alpine dairies with an regional limited collection area. The differences in the
levels of indicator PCBs in cow’s milk are a clear indication for still continuing indus-
trial influence showing significant lower levels for milk samples from remote alpine
regions.

Since 2004 the Austrian Agency for Health and Food Safety is carrying out a food
monitoring programme in accordance with Commission Recommendation
2004/705/EC. Samples collected from all 9 provinces of Austria covered all com-
ponents of average Austrian diet. All samples investigated were well below the EC-
limits for food. The estimates of dietary intakes of dioxins and furans based on the
combination of food consumption data amounts to 209 pg WHO-TEQ/day which on
a body weight basis would correspond to approximately 3 pg WHO-TEQ/kg bw/day
(HOFSTADTER & GROSSGUT 2006). This is within the range of the TDI (TDI: tolerable
daily intake) range of 1-4 pg WHO-TEQ/kg bw/day as defined by WHO.

Feed and food monitoring for PCDD/F and dioxinlike-PCBs is an ongoing process
in order to fullfill obligations arising from current EC- and national legislation.
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6.4.4 Water

6.441 WATER BODIES

All large surface water bodies are tested for pollutants — including POPs. Analyses
are carried out in water and sediments. Some monitoring programmes are accom-
panied by biomonitoring programmes (accumulation monitoring on fish). The moni-
toring programmes are constantly updated and focus increasingly on the sub-
stances (substances, that describe the ecological and chemical status of the water
bodies) listed in the Water Framework Directive and in the respective national im-
plementation (e.g. Ordinance on the determination of the target state for surface
waters, Fed. Law Gaz. Il No. 2006/96). Of the chemicals listed in the Stockholm
Convention or the POPs Protocol, the list of priority substances (Annex X of WFD —
chemical status) includes HCB, hexachlorocyclohexane and PAHs. In terms of
chemicals with POP-like properties, the list includes polybrominated diphenyl ethers,
short-chained chlorinated paraffins, pentachlorophenol and hexachlorobutadiene.
POPs and POP-like substances must be taken into consideration in evaluating the
chemical and the ecological status of a specific water body. The proposal on a direc-
tive on environmental quality standards covers HCB, PAH, cyclodiene pesticides
(aldrin, dieldrin, endrin and isodrin), DDT and hexachlorcyclohexane.

This monitoring is predominantly based on the Ordinance on the monitoring of the
status of water bodies (Fed. Law Gaz. Il No. 2006/479). In addition to that several
non standard monitoring programmes were performed on behalf of the Austrian
Federal Ministry of Agriculture and Forestry, Environment and Water Management
in the course of the analysis of the current status in line with art. 5 of the WFD.
These non standard monitoring programmes included pollutants such as hexa-
chlorobenzene and PAH, as well as DDT, aldrin, dieldrin endrin, Heptachlor and
others.

At present investigations for certain pollutants are carried out as required by Direc-
tive 76/464/EEC (Directive 76/464/EEC — Water pollution by discharges of certain
dangerous substances). Furthermore, specific substances are analysed as part of
measuring obligations prescribed by international river basin commissions (e.g.
ICPDR, Joint Danube Survey). The measuring programmes are constantly updated
and focus increasingly on the priority substances under the Water Framework Di-
rective.

Concentrations of pollutants in surface water bodies — including a number of sub-
stances of the Stockholm Convention — are measured in Austria in the context of
various obligations and monitoring programmes and will be available to the public

6.4.4.2 Municipal Wastewater Treatment Plants

Currently no continuous monitoring of effluents of municipal wastewater treatment
plants for POPs or POP like substances is performed and the database on emis-
sions of these substances from wastewater treatment plants is very poor. In order
to improve the knowledge basis and to generate data on those emissions, a moni-
toring programme is in the course of being implemented in selected Austrian
wastewater treatment plants. Results will be available in 2009.
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6.4.4.3 Groundwater

In Austria standardised groundwater quality monitoring, based on legal provisions,
was established in 1991. Its aim was to ensure the collection of consistent and reli-
able data to assess the current status of Austrian groundwaters and detect increas-
ing concentrations at an early stage. This information was also to be used as the
basis for designing and implementing measures for the protection of groundwater.

The resulting monitoring programme covers groundwater in porous media and in
karst and fractured (fissured) rock systems. In total about 2000 groundwater sites
are investigated and monitored. Groundwater areas were delineated as monitoring
units and the monitoring was carried out on a quarterly basis (four times per year)
for the whole of Austria.

To take account of the new requirements of the WFD the Austrian Federal Water
Act was amended and provided the basis for a new Ordinance for Water Quality
Monitoring (Austrian Federal Law Gazette 479/2006). Consequently the groundwa-
ter quality monitoring network in Austria was assessed for compliance with the new
requirements and, where necessary, the network was amended accordingly. The
most important impact resulted from the introduction of WFD groundwater bodies
as groundwater management units.

To comply with the WFD and the Austrian Ordinance on Water Quality groundwa-
ter monitoring is carried out according to a 6 years cycle. The cycle starts with an
‘initial investigation’ under the surveillance monitoring programme. This includes
monitoring for an extensive number of parameters.

The parameters monitored in groundwater, which total is about 120, are grouped
into two parts:

® Part 1: important inorganic parameters with relevance to the environment, e.g.
nitrate, nitrite, ammonium, phosphate, boron, alkali metal and alkaline earth metal
(e.g. potassium, calcium, magnesium);

e Part 2: the heavy metal group (e.g. arsenic, mercury, cadmium) and lightly vola-
tile halogenated hydrocarbons (e.g. tetrachloroethylene), the broad group of pes-
ticide substances (e.g. triazine, phenoxy alkane carbon acids) and polycyclic aro-
matic hydrocarbons (PAHS).

For the following substances of concern PCDD and PCDF, PCBs and PAHs there
are no monitoring data available, however there are data on HCB in groundwater
available. Most of the values are below the limit of detection and below the limit of
quantification. In addition the Monitoring programme includes the following POPs
as Aldrin, Chlordan, DDT, Dieldrin, Endrin, Heptachlor and Lindan,

In addition the option for “extra-investigations” exists. This is intended to allow for
consideration of chemical parameters not mentioned in the Ordinance on Water
Quality Monitoring.

Various elements of quality assurance are integrated in the Monitoring programme
to ensure confidence in the analytical results. The implementation of the Austrian
Water Quality Monitoring System is a shared responsibility between the Federal
and Provincial Authorities.

Results of the monitoring programme are published as bi-annual reports. Access to
the data as well as to the reports is available via the webpage of the Federal Envi-
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6.4.5 Soils

There is no common soil monitoring system on organic substances established in
Austria. However, several studies were carried out which aim to determine the con-
tents of selected POPs in soil (according to different land uses).

Within the environmental soil surveys of federal provinces in Austria, some or-
ganochlorine pesticides and herbicides were partly analysed in 3 federal provinces
(Carinthia, Styria, Upper Austria). These studies were carried out in the 1990ies.

In addition, various screening studies had been carried out around potential
sources and in industrial conurbations to identify the load of POPs in soils of vari-
ous uses (e.g. UMWELTBUNDESAMT 1991).

Grassland soils

More up to date data are provided by a recently published study on POPs in grass-
land soils far away from emission sources. 14 grassland sites under extensive use
were selected in 4 federal provinces of Austria. Soil samples were taken at depths
of 0-5 cm and 5-10 cm and were analysed for the following substances or groups
of substances: organochlorine compounds (aldrin, cis- and trans-chlordane, diel-
drin, endrine, mirexe, heptachlorine, hexachlorobutadien, endosulfan, DDX, a-, B-,
v-, -HCH, HCB), polychlorinated biphenyls (PCBs), dioxins, furans and dI-PCBs,
polycyclic aromatic hydrocarbons (PAHSs), polybrominated diphenyl ether (PBDE),
nonylphenol and bisphenol A, nitrophenols, chlorophenols, phthalates, organotin
compounds, hydrocarbon index, inorganic pollutants, general soil parameters (pH
value, humus content, texture, carbonate content). On the basis of these results,
substances were selected that were also analysed in all the samples from the sec-
ond depth.

Overview of the results for individual pollutant groups:

Organochlorinated pesticides: Contents of selected organochlorinated pesticides,
whose production and use have meanwhile been banned in many countries, are
mostly below the chosen detection limits in the sampled grassland sites. Values for
HCB fluctuate between <75 and 1100 ng/kg DS, those for pentachlorobenzene be-
tween <260 and 2600 ng/kg DS.

Polychlorinated biphenyls (PCBs): Contents of individual PCB congeners are above
the chosen limits of determination for all samples. The range for the total content
from the sum of the 6 congeners according to Ballschmiter is between 0.85 and
3.52 ug/kg DS (median: 1.2 ug/kg DS) and all values can therefore be considered
background concentrations.

DL-PCBs: Contents of coplanar and mono-ortho-substituted PCBs were detected
in most of the soil samples. They are within the range of a few nanograms. What is
noticeable is that either low chlorinated PCBs are found together on a few sites, or
higher chlorinated PCBs. Total values from the sum of PCBs TE-WHO for the
sampled grassland sites are between 0.01 and 0.74 ngTE WHO/kg.

Polychlorinated dibenzo-p-dioxins and furans (PCDD/Fs): Total contents from the
sum of PCDD/Fs in grassland samples range between 12.5 and 148.0 ng/kg DS
(median: 46.5 ng/kg DS). In order to take into account the varying toxicity of the con-
geners, PCDD/F contents are assessed according to international toxicity equiva-
lents (I-TEQs). These are between 0.16 and 9.33 ng I-TEQ/kg DS. The upper val-
ues are considered high and need further clarification.
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Polycyclic aromatic hydrocarbons (PAHSs): Contents of EPA PAHs range between
2.4 and 1818.3 ug/kg DS (median: 82.1 ug/kg DS). On 9 sites, values below
100 png/kg DS were determined. Although none of the grassland sampling sites
used for this study showed PAH contents above international background or inter-
vention values, further clarification appears to be necessary for XEPA PAH and
BaP contents on three sites. For all other sites, PAH contents can be classified as
background values.

Polybrominated diphenyl ether (PBDE): The contents of 25 congeners of the pos-
sible 209 PBDE compounds were analysed within the framework of this study. It
appears that the verifiability and magnitude of PBDE levels vary considerably in the
congeners. Highest levels (above 2000 ng/kg DS) have been found for DecaBDE
(BDE-209). The total values from the sum of all 25 analysed PBDEs are between
14.3 and 5284 ng/kg DS.

Nonylphenol and bisphenol A: Contents of nonylphenol and bisphenol A are below
the chosen determination limits on more than half of the sites. The maximum con-
tents reach values of 31.5 ug/kg DS for nonylphenol and 2.5 ug/kg DS for bisphe-
nol A.

Chlorophenols: For a large part of the soil samples, no chlorophenol levels could
be reliably determined. 59% of the samples were below the detection limit, another
16% below the limit of determination. Total contents from the sum of all mono-, di-,
tri-, tetra- and penta-chlorophenols range between 9.4 ng/kg DS and 125.6 ug/kg
DS (no results are available for 2,4,6-trichlorophenol).

Nitrophenols: Within the study at hand, 15 congeners of this pollutant group were
analysed. With detection limits between 0.8 and 5.5 ug/kg DS (limit of determina-
tion: 1.6—11.0 pug/kg DS), no nitrophenol compound could be detected in any of the
samples from the uppermost depth.

Phthalates: 6 phthalates were analysed. Quantities of dibutylphthalate (DBT) and
diethylhexylphthalate (DEHP) were detected with values between < detection limit
and 43.0 ug/kg DS (DBE), and between 15.0 and 100 pug/kg DS (DEHP) in almost
all the samples. The values of all other representatives of this group are below the
detection and determination limits.

Organotin compounds: The contents of all grassland soil samples from the upper-
most depth are below the limit of determination and the detection limit of 4.0 and
2.0 pg/kg DS for the 6 representatives of the analysed organotin compounds.

Hydrocarbon index: The hydrocarbon index at the uppermost depth is below the
limit of determination of 100 mg/kg DS on all analysed sites.

The results of this study show that persistent organic pollutants can be detected,
occasionally in considerable concentrations (e.g. PCDD/F), even in grassland soils
under extensive use. On the one hand the substances concerned are those whose
use and production have been banned in many countries for several years or dec-
ades (e.g. certain pesticides), and on the other hand these substances are so-
called upcoming pollutants (e.g. flame retardants, phthalates, chlorophenols), whose
environmental relevance is gaining more and more importance at international level.
For three substance groups (nitrophenols, organotin compounds, hydrocarbon in-
dex), all soil samples are below the chosen detection limits. Here it will be neces-
sary to consider suitable determinants for future analyses.
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The study thus provides an initial overview of the verifiability and magnitudes of the
levels of selected organic pollutants. Although a more detailed analysis in the light
of a correlation between individual soil parameters, or pollutant groups, has not been
possible here, it would be an important next step allowing for a better description of
the fate and behaviour of these substances in grassland soils.

Those pollutant groups that were analysed at both depths within the framework of
this project suggest that there is no direct connection between pollutant contents
and depth distribution in the soil profile. In view of this, the analyses should also be
completed for all samples.

In general, the data on organic pollutants in soils are considered incomplete. Only
a few pollutant groups such as PAHs, PCBs or PCDD/Fs are well documented in
the literature. For many other substances however, hardly any comparable data on
background values in soils are available. In other mediums such as sewage sludge,
sediments and surface waters, these pollutant groups have already been analysed
in several studies.

A follow-up study is currently under development to investigate in more depth the
state of grassland soils throughout Austria including a wider range of sampling sites.

Forest soils

Several studies on concentrations of POPs in remote forest ecosystems included
also forest soils as sampled matrix (see next chapter)

6.4.6 Bioindication with tree needles and forest ecosystems

Two major earlier studies (UMWELTBUNDESAMT 1998, 2001,) focused on POP con-
centrations in remote forest ecosystems. The project “MONARPOP” 2 investigated
POPs in remote forests of the alpine region of Europe (Austria, Germany, lItaly,
Slovenia, Switzerland) from 2004 to 2007. The studies focused on POP background
levels at remote sites. Investigated media were: Norway spruce needles, humus
and mineral soil. The investigations provide information about the following com-
pounds — formerly or still — intentionally produced POPs (organochloropesti-
cides=0CP, PCB, PBDE, chloroparaffins) and unintentionally released organic pol-
lutants (PCDD/F, PAH). Project MONARPOP also includes extensive air and depo-
sition monitoring. The project MONARPOP had been finished by end of December
2007 and a final report will be presented to the public in the beginning of 2008.

A follow-up study to MONARPOP is currently under development. The main goals
of this follow-up study will be the continuation of the air and deposition sampling at
the high altitude monitoring stations, the investigation of accumulation of POPs in
alpine food chains and the inclusion of novel passive sampling techniques. Addi-
tionally efforts have been made to include project partners from France and further
Italian provinces to cover the western Alps in this study.

Apart from forest ecosystem surveys, POP levels (PAH, PCB, PCDD/F, HCB,
PCP) close to local pollution sources were obtained by some bioindication studies
in industrial areas or conurbations using Norway spruce needles. The Austrian
Umweltbundesamt also holds a perennial archive of spruce needle samples from
selected industrial neighbourhoods.
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6.5 Monitoring activities on States level

Studies and monitoring programmes on POPs are carried out on Lander level as
well. There are several examples of these, however, not all activities are fully known
on federal level.

Examples of these projects are:
Analysis of HCB, HCH, PCB, PFOS, PBDE, PAH in alpine lakes®.

PCBs were further studied in waste water, sewage sludges, sewage sludge fertilis-
ers, soil and biogas slurry (carried out in the states laboratory of Vorarlber924).

2 Umweltinstitut des Landes Vorarlberg (2003): Untersuchung schwer abbbaubarer Schadstoffe in
hochalpinen Regionen Vorarlbergs, Schriftenreihe Lebensraum Vorarlbergs, Band 56

* see e.g.: Umweltinstitut des Landes Vorarlberg (2005): Klarschlammkompost — Abbauverhalten von
Schadstoffen wahrend der Kompostierung; Bericht UI-1/2005
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7 EVALUATION OF THE EFFICACY OF NATIONAL
LAWS AND POLICIES AND STRATEGIES FOR
MEETING THE OBLIGATIONS OF THE
STOCKHOLM CONVENTION AND THE EU POP-
REGULATION

Considering the results of this report with respect to POPs release inventories, fore-
cast of releases, availability of data, measures already in place or planned meas-
ures it can be concluded that Austria complies to a great extent with the provisions
of the Stockholm Convention and the EU POP Regulation. Nevertheless, as one of
the goals of the Convention is the “continuous reduction of POPs releases” further
efforts are necessary.

POP emissions of major (industrial) sources have considerably declined in the past
years. Still, if changes in the best available techniques allow for lower or zero
emissions from relevant sources policy makers have to react and to adapt the rele-
vant legal provisions (e.g. by laying down stricter emission limit values).

An important target area are small residential combustion plants which hold re-
sponsible for 74% of the PCDD/F emissions, 88.7% of the HCB emissions and
73.9% of the PAH emissions into air. All possible measures have to be investigated
and exploited to reduce the POP emissions from these sources.

Another set of measures lies in the awareness-raising concerning (prohibited) waste
incineration in household stoves or e.g. the use of ashes from these plants for fertil-
ising purposes.

Further, it is important to gain deeper knowledge in fields where reliable data are
limited or missing. Concrete studies e.g. with regard to POP concentrations in cer-
tain wastes as well as further POP related monitoring activities have been formu-
lated below.

Proposed Measures (according to § 20 (2) Chemicals Act 1996)

Releases of POPs from source categories

The following table contains an overview of the most relevant legislation with re-
gard to the release of POPs and provides a short evaluation of the efficacy includ-
ing concrete measures for meeting the obligations of the Stockholm Convention
and the EU POP-Regulation. A detailed time schedule cannot be established for all
measures as some responsibilities lie within the Federal Provinces.

National legislation Contents with respect to Timetable/Concrete Steps
POPs

Emission Protection Act for  ELVs for dust, CO, Corg, Adaptation to BAT necessary

Steam Boilers (Fed. Law NOx (stricter ELVs for dust)

Gaz. | No. 2004/150) and Timetable: as soon as possi-

Clean Air Ordinance for ble (establish conformity with

Steam Boilers (Fed. Law BAT)

Gaz. No. 1989/19 as
amended by Fed. Law Gaz. Il
No. 2005/55)
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National legislation

Contents with respect to
POPs

Timetable/Concrete Steps

Industrial Code 1994 and
specific ordinances

ELV for various air pollutants

Continuous evaluation with
regard to BAT necessary

Ordinance on combustion
plants (Fed. Law Gaz No. Il
1997/331)

ELVs for dust, CO, Corg,
NOy

Adaptation to BAT necessary
(stricter ELVs for dust), Time-
table: amendment planned
(draft sent out for comments
in October 2007)

Ordinance on the production
of iron and steel (Fed. Law.
Gaz. Il No. 1997/160
amended by Fed. Law Gaz.
I No. 2007/290)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F

Adaptation to BAT by
amendment in November
2007

Ordinance on sinter plants
(Fed. Law. Gaz. Il No.
1997/163)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F

Adaptation to BAT necessary
(stricter ELVs for PCDD/F,
dust)

Timetable: amendment
planned

Ordinance on non ferrous
metals production (Fed. Law.
Gaz. Il No. 1998/1 amended
by Fed. Law Gaz. Il No.
2008/86)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F,
benzo(a)pyrene

Adaptation to BAT by
amendment in March 2008

Ordinance on foundries
(Fed. Law Gaz. No.
1994/447)

ELVs for dust, CO, Corg,
NOy, VOCs

Continuous evaluation with
regard to BAT necessary

Waste incineration ordinance
(Fed. Law. Gaz. Il No.
2002/389)

ELVs for dust, CO, Corg,
NOy, heavy metals, PCDD/F

stricter ELVs for dust for co-
incineration plants

Austrian Water Act and spe-
cific Ordinances:

ELVs for AOX and POXin
the branch specific ordi-
nances

Ordinance on limitation of ELVs for PCDD/F Continuous evaluation with
waste water emissions from regard to BAT

flue gas treatment (Fed. Law

Gaz. Il No. 2003/271)

Ordinance on limitation of ELVs for PAHs Continuous evaluation with

waste water emissions from
processing of coal (Fed. Law
Gaz. Il No. 1997/346)

regard to BAT

Ordinance on limitation of
waste water emissions from
the production of plant pro-
tecting agents and crop
sprayings (Fed. Law Gaz.
No. 1996/668)

ELVs for AOX and specific
POPs

Continuous evaluation with
regard to BAT

Ordinance on the determina-
tion of the target state for
surface waters (Fed. Law
Gaz. Il No. 2006/96)

Environmental quality stan-
dard for HCB

For PAHs community envi-
ronmental quality standards
will be determined (pre-
sumably in 2008)

Other relevant legal provi-
sions

Ordinance on landfills (Fed.
Law Gaz. 11 2008/39)

Limit values for the content
of PAH in wastes

Recently amended

Compost ordinance (Fed.
Law Gaz. Il No. 2001/292)

Limit values for the content
of POPs in composts

Continuous evaluation of the
limit values necessary
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National legislation

Contents with respect to
POPs

Timetable/Concrete Steps

Ordinances on sewage
sludge and compost of the
Federal Provinces

Limit values for heavy metals

Continuous evaluation of the
limit values necessary

Ordinances of the Federal
Provinces concerning the
protection of soils

Elaboration of target values
for organic pollutants (includ-
ing polybrominated di-
phenylethers, perfluorinated
tensides and pesticides) with
the aim to reduce pollution of
soils

Air Quality Protection Act
(IG-L)

§ 21 IG-L: Legal basis for an
ordinance

Timetable: as soon as possi-
ble evaluation whether gen-
erally binding ELVs for cre-
matoria in an ordinance ac-
cording to § 21 IG-L are nec-
essary

Laws of the Federal
Provinces concerning
residential combustion
sources

Timetable: Agreement pur-
suant to Art. 15a Federal
Constitution Law concerning
the placing on the market
and the inspection of com-
bustion installations planned
(draft sent out for comments
in September 2006); rapid
transposition of the require-
ments of this agreement into
the law of the federal prov-
inces (presumably in summer
2008)

Act on open burning of bio-
genic materials (Fed. Law
Gaz. 1993/405)

Prohibition of burning of bio-
genic materials, many ex-
emptions possible

Timetable: as soon as possi-
ble evaluation of the ordi-
nance with respect to the ex-
emptions

Permitting process

Contents with respect to
POPs

Comments/Concrete Steps

Landfill sites

Fire protection requirements

Implementation of effective
fire protection requirements
for landfills and intermediate
storage sites for waste

Bearing in mind that the sector residential combustion is responsible for 74% of
the PCDD/F emissions into air the rapid implementation of the following measures

is of utter importance:

® Establish compliance with the requirements of the agreement between the fed-
eral provinces pursuant to Article 15a Federal Constitution Law concerning the
setting of consolidated quality standards to support the establishment and refur-
bishment of residential buildings for the purpose of the reduction of greenhouse
gases. Timetable: as soon as possible.

e Effective financial funding of the exchange of coal fired small scale firing installa-
tions. Timetable: as soon as possible.

® Periodic review and improvement of the criteria for funding biomass plants (in-
cluding biomass plants operated in the agricultural sector) with respect to oper-
ating conditions, energy efficiency (including district heating systems), quality of
fuels and emission limit values for dust. Timetable: 2009
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e Information campaign with respect to prevention of co-incineration of waste in
small scale combustion installations).

® Information campaign with respect to final disposal of ashes/soot from small
scale combustion installations (esp. in the sectors households and agriculture).

® Implementation of appropriate measures to support that the target value for
Benz(a)pyrene in the ambient air (1 pg/m3) will be kept. This target value will be
transposed into an emission limit value as of 31.12.2012.

For the following sources availability of data is very limited or missing. Therefore, to
assess whether releases of POPs are relevant and to improve and complete the
Austria Inventories on POPs, the following concrete steps to improve data qual-
ity are desirable/necessary:

® Air emission measurements from secondary copper production (converter and
anode furnace), secondary lead production and production of Nickel (i.a. to check
compliance with BAT)

® Emission behaviour of small scale combustion installations (esp. in case of firing
straw and cereals)

® Measurement of emissions of motor vehicles and update of emission factors to
improve quality of forecasts

® Improvement of data quality with respect to releases of POPs from landfills and
abandoned industrial sites and known contaminated sites (e.g. PAH content of
landfill gases)

@ Assessment of the contamination and treatment of waste and residues in non
ferrous metals and secondary steel production as well as in sinter plants

® Determination of POP-concentrations in waste streams from from small scale
combustion installations in the sectors residential combustion, services and agri-
culture which have a high probability to be released into the environment (e.g.
bottom ash and fly ash)

® Determination of POP-concentrations in waste streams from fossil fuel fired util-
ity and industrial boilers (including co-incineration of waste) which are recovered
in other production processes or which have a high probability to be released
into the environment (e.g. fly ash from co-incineration plants)

® Determination of POP-concentrations in waste streams from from biomass fired
combustion installations which are recovered in other production processes or
which have a high probability to be released into the environment (e.g. bottom
ash)

® Determination of concentrations of PCDD/F and relevant precursors especially
in bleached (Kraft-)pulp (imported and domestic production), papers (packaging
papers, paper boards, paper made from recovered fibres), colours and inks, de-
inking sludge

® Quantification of POPs in filter dusts from the clinker process (Austrian cement
kilns)

® Quantification of POPs emissions (esp. PCDD/F and PCB) of the Platformer 3 of
the OMV refinery in Schwechat

A time schedule for the above activities cannot be given. However, Austria seeks to
close all the mentioned data gaps until the revision of the National Action Plan (sub-
ject to financial capabilities).
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Data availability on POP emissions into the environment

The following table lists concrete measures to improve quality of available data re-

garding POPs emissions into the environment:

Concrete Steps

Timetable

Improvement of data quality with respect to re-
leases of HCB and PCB into air (e.g. by planning
and carrying out measurement programmes for
sources with high priority, such as residential
combustion sources, industrial processes).

2008 — review of available (literature)
data, identification of (suspected) rele-
vant sources

Establishment of monitoring programmes in the
neighbourhood of POP relevant emitters

2008 — identification of relevant sites
for sampling

2008/09 — sampling and measure-
ments (winter/summer)

Continuation of monitoring programmes using
Norway spruce needles close to POP sources

continued sampling and start of analy-
sis in 2008

Data availability on POP concentrations in the environment

The following table lists concrete measures to improve quality of available data re-
garding POPs concentrations in the environment:

Concrete Steps

Timetable

Continuation of ambient air and deposition moni-
toring for POPs at Alpine summits (Sonnblick)

Submission of the application of a follow-up pro-
ject to MONARPOP with the following additional
main targets:

Studying POP accumulation across alpine food
chains

Completion of the regional coverage of the Alps
Inclusion of passive sampling techniques and
bridge building measures to other monitoring pro-
grammes

Modelling the POP load of the Alps

Various dissemination measures, from interna-
tional ones (e.g. contributing to control instru-

ments of the Stockholm Convention) to local ones
(touring exhibitions)

Continued sampling

intended start of project in 2008

Development of transfer factors to improve
knowledge of interrelations between POP con-
centrations in the environment and bioavailable
concentrations.

2008 — establishment of scientific panel
to elaborate study design

Development and adaptation of passive sampling
methods to improve comparability of available
data

2008 — Method/Instrument selection
and development, pilot study

2009 - evaluation of pilot study and
selction of appropriate method

Implementation of a national monitoring pro-
gramme to investigate distribution of deposited
POPs

2008 — selection of sampling sites
2009 — implementation
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ABBREVIATIONS

CORINAIR ......... Core Inventory Air

CORINE ............. Coordination d’information Environmentale

CRF........cccc........ Common Reporting Format

DKDB................. DampfkesseldatenbankAustrian annual steam boiler inventory
EEA......ccoeeeee. European Environment Agency

EIONET.............. European Environment Information and Observation NETwork
EMEP................. Cooperative Programme for Monitoring and Evaluation of the Long-range

Transmission of Air Pollutants in Europe
EPER ................. European Pollutant Emission Register

GLOBEMI .......... Globale Modellbildung fiir Emissions- und Verbrauchsszenarien im Verke-
hrssektor(Global Modelling for Emission- and Fuel consumption Scenarios
of the Transport Sector) see [HAUSBERGER 1998]

GPG.......coee Good Practice Guidance (of the IPCC)

HCB .........oceee. Hexachlorobenzene

HM ... Heavy Metals

IEA ... International Energy Agency

IEF .....oovvvis Implied emission factor

IR ... Informative Inventory Report

IPCC.......cocee.. Intergovernmental Panel on Climate Change

NACE............... Nomenclature des activites economiques de la Communaute Europeenne
NEC........cccceee. National Emissions Ceiling (Directive 2001/81/EC of The European Par-

liament And Of The Council of 23 October 2001 on national emission ceil-
ings for certain atmospheric pollutants — NEC Directive)

NFR.................... Nomenclature for Reporting (Format of Reporting under the UN-
ECE/CLRTAP Convention)

NIR.........oee National Inventory Report (Submission under the United Nations Frame-
work Convention on Climate Change)

NISA........coceee. National Inventory System Austria

OECD................ Organisation for Economic Co-operation and Development
OLI.....ccoveee. Osterreichische Luftschadstoff InventurAustrian Air Emission Inventory
PAH..........c........ Polycyclic Aromatic Hydrocarbons

PCDDIF.............. Polychlorinated Dibenzodioxins and Dibenzofurans

PM......ccocoere Particular Matter

POP.....cccccceeee. Persistent Organic Pollutants

PRTR ................ Pollution Release and Transfer Register

SNAP ......ceeees Selected Nomenclature on Air Pollutants

UNECE/CLRTAP United Nations Economic Commission for Europe.Convention on Long-
range Transboundary Air Pollution

UNFCCC............ United Nations Framework Convention on Climate Change

WFD.................. Waste Framework Directive 2000/60/EC
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