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Preface

Austria is an active player as far as treaties and strategies under international law for
the purpose of ensuring sustainable chemicals management are concerned. In this
way the protection of the environment and of human health is guaranteed. As early
as in 2002 we signed the Stockholm Convention of Persistent Organic Pollutants
(POP), which entered into force in 2004. Now Austria submits the National
Implementation Plan on Persistent Organic Pollutants including the National Action
Plan to the 4th session of the Conference of the Parties to this Convention. Thus
Austria has complied with its obligations under the Stockholm Convention as well as
under the European Regulation on Persistent Organic Pollutants (POPs).
Persistent organic pollutants are, due to their slow degradability and their toxic effect,
considered to be particularly hazardous chemicals. In this field Austria can already
refer to considerable early actions: Most of the deliberately produced POPs have
already been prohibited in Austria since 1992, and precautions for their disposal have
been made. Also as regards the unintentionally produced POPs, in particular dioxins
and furans, Austria has already complied with the provisions of the Stockholm
Convention to a large extent. Nevertheless further efforts will be necessary as the
Convention aims at continuously reducing the release of POPs.
The National Action Plan includes concrete actions for the Austrian industry, for
example concerning sinter installations. Moreover there will be studies and
monitoring activities also in future in order to improve the situation concerning the
availability of data. Further measures deal with the increased information of the public
concerning the prohibited incineration of waste in households or the utilisation of
ashes or soot from small-scale furnaces as fertilizers. Within the framework of
cooperation with developing countries, where hazardous chemicals frequently cause
problems, Austria will examine the increased use of technical assistance and of
technology transfer in the field of POPs.
With the National Implementation Plan including the National Action Plan on the
elimination and/or reduction of POPs we are sending another important signal that
environmental protection and the protection of health in the field of hazardous
chemicals are matters of great concern to Austria and that we fully comply with our
European and international obligations.

Josef Pröll
Minister for the Environment
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Introduction
Persistent Organic Pollutants, the so-called POPs, are a group of chemicals with
specific dangerous characteristics: they are able to persist in the environment for long
periods of time, they bio-accumulate in organisms and, last but not least, nearly all of
them are very toxic and can damage human health and the environment. Because of
their properties these substances can be transported via water and atmosphere over
long distances and can be found far off the place of their original usage and
production in remote areas such as the arctic or mountainous regions.
As the transboundary nature of the problem was widely recognized, negotiations for
the Stockholm Convention on Persistent Organic Pollutants 1 began in 1999. The final
text was signed in 2001 and entered into force in 2004. Austria signed the
Convention in 2001 and ratified it in August 2002 (Federal Law Gazette III, No.
158/2004). The Austrian Federal Ministry for Agriculture, Forestry, Environment and
Water Management operates as focal point for the Convention, and the Austrian
Federal Minister for Agriculture, Forestry, Environment and Water Management is the
designated “Competent Authority” for the purpose of Regulation (EC) No 850/2004
on persistent organic pollutants 2.
The Convention bans according to Article 3 production, trade and use of eight
pesticides (aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, mirex and
toxaphene), two industrial chemicals (hexachlorobenzene (HCB) and polychlorinated
biphenyls (PCBs)) and obliges in Article 5 its parties to eliminate unintentionally
produced by-products (dioxins/ furans, PCBs and HCB). Parties have to draw up a
National Implementation Plan (NIP) that describes on the one hand the extent to
which these obligations are already fulfilled by national legislation and on the other
hand the strategies and plans on necessary additional measures 3. Concerning the
unintentionally produced substances all parties have to develop a National Action
Plan (NAP) for the reduction and elimination of these by-products which forms a part
of the NIP.
Austria is also a party to the 1997 Geneva Convention on Long-Range
Transboundary Air Pollution (UNECE Convention on Long-Range Transboundary Air
Pollution, LRTAP 4) as well as to the 1998 POPs Protocol 5 to this Convention which
regulates the 12 substances listed by the Stockholm Convention and four additional
chemicals (hexachlorocyclohexanes, hexabromobiphenyl, chlordecone, PAHs). The
Protocol also obliges parties to draw up strategies and plans to fulfil the obligations of
the Protocol.
The European Regulation (EC) No. 850/2004 implemented the Stockholm
Convention as well as the POPs Protocol. The NIP as well as the NAP therefore
have to take into account all 16 chemicals and chemical groups that are listed in
1
2
3

4
5

Federal Law Gazette III No 158/2004
OJ No L 158 of 30 April 2004 p.7, Correction OJ No L 229/5 of 29 June 2004
In this respect, the “Guidance for developing a NIP for the Stockholm Convention” of May 2005 was taken
into account.
Federal Law Gazette No 158/1983
Federal Law Gazette III No 157/2004
7

these agreements. As the European Community is also a party of the Convention, it
published a Community Implementation Plan (CIP) after stakeholder consultation and
submitted it to the Secretariat of the Stockholm Convention on 19 March 2007 6. The
Austrian NIP is also based on the Community Implementation Plan.
The present document is a combination of the National Implementation Plan and the
National Action Plan. As the Convention foresees the participation of all stakeholders
in the development of the NIP, a draft was presented to interested groups in a first
meeting at the Ministry of Agriculture, Forestry, Environment and Water Management
in February 2007. In December 2007/January 2008 a draft was made available for
inspection in the framework of internet consultation for six weeks, giving stakeholders
the opportunity to make comments and proposals for change. These comments were
taken into account when the final version of the NIP was drawn up.
The Austrian Federal Government has endorsed the National Implementation Plan
including the National Action Plan on 30 April 2008 and has mandated the Federal
Minister for Agriculture, Forestry, Environment and Water Management to transmit
the plans to the Conference of the Parties of the Stockholm Convention as well as to
the European Commission.

6
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1 Country baseline
This chapter provides an overview on basic background information relevant to the
NIP. It gives a general picture of the geographical and economic situation of Austria
and of the authorities and institutions relevant to the POPs issue. Furthermore it
describes the current state of legislation and knowledge in the country about POPs.
The chemical legislation is described in detail; other relevant legislation areas are
explained to the extent concerning the POPs issue.

1.1 Country information
Austria is a land-locked country, situated in Central Europe. It borders the Czech
Republic, Slovakia, Hungary, Slovenia, Italy, Switzerland, Liechtenstein and
Germany, nearly all of them (with the exception of Switzerland and Liechtenstein), as
Austria itself, member states of the European Union. The total surface area is
approximately 83.900 km².
Large parts of Austria are mountainous, as 20% of the Alps are situated on Austrian
territory. The highest point, the Großglockner, is 3.798m. Austria is also
characterized by the extent of its forests. Nearly 50% of the Austrian territory is forest
region, which grows by 5.100 ha per year. Only the eastern parts are fertile lowlands
where intensive agriculture and industrial areas vie for land. The biggest and also
shippable river is the Danube, which crosses Austria from west to east (320 km). Two
large lakes border Austria from east (Lake Neusiedl, shared with Hungary) and west
(Lake Constance - Bodensee, shared with Switzerland and Germany).
According to the census of 2001, Austria has 8.032.925 inhabitants, 51, 15% of them
are women. With more than an eighth of the population, Vienna is as well the capital
as by far the largest city in Austria.
The economy in Austria is characterized by intensive relations to its neighbouring
countries Germany and Italy, its major trade partners, but also to the east and central
European countries. Austria is a highly industrialized country with an important
service sector (65 % of the Gross Domestic Product). 99, 6% of Austrian enterprises
are small and medium enterprises. An average enterprise occupies up to ten people.
In 2003 the industrial sector occupied 415.261 employees in 2890 enterprises. The
main branches in this sector are engine and steel construction, electronic equipment,
production of metal wares and the chemical industry.
Austria is a federal state, which consists of nine provinces (“Bundesländer”). The
provinces have legislative competences and some autonomy in budgeting.
The Federal Parliament has a two-chamber structure, consisting of the national
chamber which is elected in general vote and the federal chamber to which
representatives of the provinces are sent.
The head of state is the Federal President; the government is chaired by the Federal
Chancellor.
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1.2 Policy Framework
A Federal Ministry responsible for environmental affairs was founded in the 1970s;
first environmental acts were adopted even earlier. Governance and management of
environment were already well advanced, when Austria acceded to the European
Union in 1995. Since the accession, Austria’s environmental policy has been largely
determined by European environmental policy.
The Ministry for Agriculture, Forestry, Environment and Water Management
(BMLFUW) coordinates the development and enforcement of environmental law. In
this context it has the main responsibility for the Chemicals Act from 1996 7. The
Austrian Chemicals Act together with the Chemicals Ordinance regulates the
production, placing on the market, use and export of chemical substances, mixtures
(preparations), articles (finished products) and enforces the relevant regulations of
the European Community. It also facilitates the issue of bans and restrictions of
certain chemicals by ordinance and contains articles on inspection and sanctions.
Based on the Chemicals Act several ordinances on bans of chemicals and chemical
groups were published. In the Ordinance on the Ban of Certain Plant Protection
Substances of 1992 8 nearly all POPs contained in plant protection products were
banned. The production and use of PCBs and related substances were banned by
the Ordinance on the ban of halogenated substances 9 in 1993.
According to the Chemicals Act 10 the Minister for Agriculture, Forestry, Environment
and Water Management is the Competent Authority for the Regulation (EC)
No. 850/04 on Persistent Organic Pollutants and is responsible for the enforcement
of the regulation. The same applies for the Export/Import Regulation (EC)
No. 689/2008 implementing the Rotterdam Convention on the Prior Informed
Consent (PIC) 11 procedure. Concerning waste management the BMLFUW is
responsible for the implementation of the EU legislation on waste and is also the
focal point for the Basel Convention on the Control of Transboundary Movements of
Dangerous Wastes and Other Wastes 12.
The BMLFUW is also responsible for the legislation on plant protection products 13,
biocidal products 14 and water management, in particular concerning the quality of
surface and ground water. The Federal Ministry of Economics and Labour is
responsible for legislation concerning commercial and industrial plants 15 and plays a
significant role in labour protection and in the use of chemicals at the workplace.
7

8

9

10
11
12
13

14
15

Federal Act on the Protection of Man and the Environment from Chemicals (1996 Chemicals Act, Federal
Law Gazette No 53/1997) as amended
Ordinance of the Federal Minister for Environment, Youth and Family on the Ban of Certain Hazardous
Substances in Plant Protection Products; Federal Law Gazette No 97/1992
Ordinance of the Federal Minister for Environment, Youth and Family on the Ban of Halogenated Biphenyls,
Terphenyls, Naphthalenes and Diphenylmethanes; Federal Law Gazette No 210/1993
Federal Law Gazette No 98/2004
Federal Law Gazette III No 67/2005
Federal Law Gazette No 709/1994
1997 Plant Protection Products Act, Federal Law Gazette I No 60/1997, as amended by Federal Law Gazette
I No 55/2007
Biocidal Products Act, Federal Law Gazette I No 105/2000
1994 Trade, Services and Industry Act, Federal Law Gazette No 194/1994, as amended by Federal Law
Gazette I No 8/2008
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Together with the BMLFUW it is also responsible for the enforcement of the IPPC
Directive and of Best Available Techniques (BAT) and Best Environmental Practices
(BEP) in the enterprises. The Federal Ministry of Health, Family and Youth Affairs
coordinates the monitoring of food and drinking water, in particular for residues of
chemicals, and is the focal point for poisoning centres and for health monitoring.
Concerning capacity building and technical assistance the Ministry for Foreign Affairs
is responsible for developing the general policy on these issues.
On agency level the Federal Environmental Agency (UBA) controls environmental
quality and reports regularly on the state of the environment in Austria. It is a centre
of practical and scientific expertise on environmental issues. The UBA prepares
studies on chemicals in different environmental compartments, but is also
responsible for the registration of chemicals and together with the BMLFUW for the
coordination of the enforcement of the chemicals legislation. Laboratories for
analyses of environmental samples are situated in the UBA, among them the
renowned dioxin laboratory.
The Federal Office for Food Safety (Bundesamt für Ernährungssicherheit BAES) and
the Agency for Health and Food Safety (Agentur für Gesundheit und
Ernährungssicherheit AGES) deal, among other things, with the authorisation of plant
protection products. BAES controls the placing on the market of plant protection
products. The Agency for Health and Food Safety is responsible for food and drinking
water analyses. It supports the Federal Ministry of Health, Family and Youth in
drawing up sampling plans used for analysing food for chemical residues.
The Austrian Development Agency (ADA) has the main responsibility for the practical
implementation of the Foreign Ministry’s development policy. In this framework it
evaluates projects by development organisations and decides on the attribution of
Austria’s budget for development cooperation.

1.3 Relevant international obligations
1.3.1 UNECE Protocol on 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 comprises
currently a list of 16 substances comprising eleven pesticides, two industrial
chemicals and three unintentional by-products. The ultimate objective is to eliminate
any discharges, emissions and other releases of these POP substances.
The Protocol on POPs was signed by 36 of 48 Parties to the Geneva Convention.
The Protocol entered into force on 23 October 2003 16. By April 2008, 29 Parties to
the Convention (including the European Community), among them 22 Member States
of the EU, had ratified the Protocol.

16

Federal Law Gazette III No 157/2004
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The Protocol bans the production and use of some products outright (aldrin,
chlordane, chlordecone, dieldrin, endrin, hexabromobiphenyl, mirex and toxaphene).
Others are scheduled for elimination at a later stage (DDT, heptachlor,
hexachlorobenzene and polychlorinated biphenyls (PCBs)). Finally, the Protocol
severely restricts the use of DDT, HCH (including lindane) and PCBs. The Protocol
also includes provisions for dealing with the wastes of products that will be banned
and it obliges Parties to reduce their emissions of dioxins, furans, PAHs and HCB
below their levels in 1990 (or an alternative year between 1985 and 1995). For the
incineration of municipal, hazardous and medical waste, it lays down specific limit
values.

1.3.2 Stockholm Convention
The Stockholm Convention on POPs was formally adopted on 23 May 2001 in
Stockholm, Sweden, upon completion of three years of negotiations conducted in the
framework of the United Nations Environment Programme (UNEP). The Convention
entered into force on 17 May 2004. By August 2008, 157 countries (among them 22
EU member states) as well as the European Community had ratified the Protocol.
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 objective
of the Convention is to protect human health and the environment from POPs.
Specific reference is made to the 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
Convention (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
disease vector control, is severely restricted, as set out in Annex B of the Convention.
The generic exemptions allow laboratory-scale research, use as a reference standard
and unintentional trace contaminants in products and articles. Articles in use
containing POPs are also subject to an exemption provided that Parties submit
information on the uses and the national plan for waste management for such articles
to the Secretariat of the Convention.
Import and export of the ten intentionally produced POPs is severely restricted by the
Convention. After all substance specific exemptions have ceased, import and export
is allowed only for the purpose of environmentally sound disposal under restricted
conditions.
Special provisions are included in the Convention for those Parties with regulatory
assessment schemes to review existing chemicals for POPs characteristics and to
take regulatory measures with the aim of preventing the development, production and
marketing of new substances with POP characteristics.
12

Releases of unintentionally produced by-products listed in Annex C (dioxins, furans,
PCBs and HCB) are subject to continuous minimisation with, as objective, the
ultimate elimination where feasible. The main tool for this is the National Action
Plan (see Chapter 2.2. and Annex) which should cover the source inventories and
release estimates as well as plans for release reductions. The most stringent control
provision with regard to by-products is that Parties shall make mandatory and
promote, in accordance with their action plans, the use of best available techniques
(BAT) for new sources within their major source categories identified in Part II of
Annex C of the Convention.
The Convention also foresees identification and safe management of stockpiles
containing or consisting of POPs. Waste containing, consisting of or contaminated
with POPs should be disposed of in such a way that the POP content is destroyed or
irreversibly transformed so that it does not exhibit POPs characteristics. Where this
does not represent the environmentally preferable option or where the POP content
is low, waste shall be otherwise disposed of in an environmentally sound manner.
Disposal operations that may lead to recovery or re-use of POPs are explicitly
forbidden. With regard to shipment of wastes, relevant international rules, standards
and guidelines, such as the Basel Convention on the Control of Transboundary
Movements of Hazardous Waste and their Disposal 17, are to be taken into account.
In addition to the control measures, the Convention includes several general
obligations. Each Party is obliged to develop and endeavour to implement a National
Implementation Plan, facilitate or undertake the exchange of information and facilitate
and promote awareness and public access to information on POPs. The Parties shall
also encourage or undertake appropriate research, development, monitoring and cooperation 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
countries with economies in transition and therefore specific provisions on technical
assistance and on financial resources and mechanisms are included in the general
obligations.
Table 1. POPs addressed by the Stockholm Convention, the UNECE Protocol and those additional ones
proposed by the Parties so far

CAS No

EC No

Status under the POP agreements

Intentionally produced POPs

17

Aldrin

309-00-2

206-215-8

Listed both in the Convention and in the
Protocol

Chlordane

57-74-9

200-349-0

Listed both in the Convention and in the
Protocol

Chlordecone

143-50-0

205-601-3

Listed in the Protocol; Proposed by the
EU to be listed in the Convention

Federal Law Gazette III No 6/2000
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CAS No

EC No

Status under the POP agreements

Dieldrin

60-57-1

200-484-5

Listed both in the Convention and in the
Protocol

Endrin

72-20-8

200-775-7

Listed both in the Convention and in the
Protocol

Heptachlor

76-44-8

200-962-3

Listed both in the Convention and in the
Protocol

Hexachlorobenzene
(HCB)

118-74-1

200-273-9

Listed both in the Convention and in the
Protocol

Hexabromobiphenyl
(HBB)

36355-01-8

252-994-2

Listed in the Protocol; Proposed by the
EU to be listed in the Convention

Hexachlorocyclohexane
(HCH, including lindane)

608-73-1,
58-89-9

210-168-9,
200-401-2

Listed in the Protocol; Proposed by
Mexico to be listed in the Convention

Mirex

2385-85-5

219-196-6

Listed both in the Convention and in the
Protocol

Toxaphene

8001-35-2

232-283-3

Listed both in the Convention and in the
Protocol

Polychlorinated Biphenyls
(PCBs)

1336-36-3
and others

215-648-1
and others

Listed both in the Convention and in the
Protocol

DDT
(1,1,1-trichloro-2,2-bis(4chlorophenyl)
ethane)

50-29-3

200-024-3

Listed both in the Convention and in the
Protocol

Unintentionally produced POPs
Polychlorinated dibenzop-dioxins and
dibenzofurans
(PCDD/PCDF)
Hexachlorobenzene
(HCB)

Listed both in the Convention and in the
Protocol
Listed both in the Convention and in the
Protocol

118-74-1

Polychlorinated biphenyls
(PCBs)

Listed only in the Convention

Polycyclic aromatic
hydrocarbons (PAHs) 1

Listed only in the Protocol

Substances not yet listed in either of the POP agreements but formally proposed by a Party
to be included in Annexes of the POP agreements for a total ban or for restrictions.
Hexachlorobutadiene
(HCBD)

87-68-3

Proposed by the EU to be listed in the
UNECE Protocol

Commercial
Octabromodiphenyl ether
(c-OctabDE)

32536-52-0

Proposed by the EU to be listed in the
UNECE Protocol and in the Convention

Pentachlorobenzene
(PCBe)

608-93-5

Proposed by the EU to be listed in the
UNECE Protocol and in the Convention

Polychlorinated
napthalenes (a group of
substances containing
one to eight chlorine
atoms) (PCNs)

Proposed by the EU to be listed in the
UNECE Protocol

14

CAS No

1

EC No

Status under the POP agreements

Short-chained chlorinated
paraffins (alkanes, C10C13, chloro) (SCCPs)

Proposed by the EU to be listed in the
UNECE Protocol and in the Convention

Perfluorooctane sulfonate
(PFOS)

Proposed by the EU to be listed in the
UNECE Protocol. Proposed by Sweden to
be listed in the Convention

Pentabromodiphenylether (PentaBDE)

32534-81-9

Proposed by Norway to be listed in the
UNECE Protocol and in the Convention

alphahexachlorocyclohexane
(α-HCH)

319-84-6

Proposed by Mexico to be listed in the
Convention

betahexachlorocyclohexane
(β-HCH)

319-85-7

Proposed by Mexico to be listed in the
Convention

Endosulfan

115-29-7

Proposed by the EU to be listed in the
Convention

For the purpose of emission inventories, the following four compound indicators shall be used: benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene and indeno(1,2,3-cd)pyrene.

1.4 European Legislation
This chapter is directly based on the European Community’s Implementation Plan 18,
chapter 3.

1.4.1 Legislative instruments
Chemicals
The main legal instrument for implementing the Stockholm Convention and the
UNECE Protocol in the EU is the Regulation (EC) No 850/2004 of the European
Parliament and of the Council of 29 April 2004 on persistent organic pollutants
and amending Directive 79/117/EEC 19. This Regulation entered into force 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
intentionally produced POP substances listed in the Convention and the Protocol.
General and specific exemptions to these prohibitions are limited to a minimum. All
remaining 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 release inventories for
18

19

Commission Staff Working Document, SEC(2007) 341;
http://ec.europa.eu/environment/pops/pdf/sec_2007_341.pdf
OJ L 229, 29 June 2004, p. 5
15

dioxins, furans, PCBs and polyaromatic hydrocarbons (PAH) and to communicate
their national action plans on measures to minimise total releases of these
substances to the Commission and to the other Member States. The action plan shall
also include measures to promote the development of substitute or modified
materials, products and processes to prevent the formation and releases of POPs.
Producers and holders of waste are obliged to undertake measures to avoid
contamination of waste with POP substances. The control measures on waste follow
closely those of the Stockholm Convention and provide more details in some
aspects. Low POPs concentration limits were adopted through Council Regulation
(EC) No 1195/2006 of 18 June 2006 amending Annex IV 20. Waste with POPs content
above these limits must generally be disposed or recovered in such a way that the
POP content is destroyed or irreversibly transformed. Also the maximum POP
concentration limits for those wastes, which are managed in an environmentally
preferable way instead of being destroyed or irreversibly transformed, were adopted
through Council Regulation (EC) 172/2007 21. The Regulation also contains certain
general provisions related to the implementation of the Convention. Reporting is
regulated by Commission Decision 639/2007 22.
The new REACH Regulation (Regulation (EC) No 1907/2006 of the European
Parliament and of the Council) 23 was adopted by the Council and the European
Parliament in December 2006. Companies that manufacture or import more than one
ton of a chemical substance per year under the REACH system (Registration,
Evaluation and Authorisation of Chemicals), are required to register in a central
database. Substances of very high concern (including PBT and vPvB substances 24)
require authorisations for particular uses from the Commission. REACH will
furthermore give greater responsibility to industry to manage the risks from chemicals
and to provide safety information on the substances. This information is passed down
the chain of production. The REACH Regulation aims at increasing knowledge of the
properties of chemicals and of the exposure and to improve the risk management of
chemicals. It will also contribute to identification and control of substances exhibiting
characteristics of POPs.
Another important Community instrument is Regulation (EC) No 689/2008 of the
European Parliament and of the Council concerning the export and import of
dangerous chemicals 25 which implements the obligations of the Rotterdam
Convention for the application of the Prior Informed Consent (PIC) procedure for
certain hazardous chemicals and pesticides in international trade. It includes the
prohibition of export of the 10 POP substances currently listed in the Stockholm
Convention, in accordance with the provisions therein.

20
21
22
23

24

25

OJ L 217, 18 July 2006, p.1
OJ L 55, 23 February 2007, p.1
OJ L 258, 4 October 2007, p.39
Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing
a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No
793/93 and Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and
Commission Directives 91/155/EEC, 93/67/EEC and 2001/21/EEC; OJ L 396, 30 December 2006, p.1
PBT – persistent, bioaccumulative and toxic substances; vPvB – very persistent and very bioaccumulative
substances
OJ L 63, 6 March 2003, p. 1
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A third core legal instrument is the Council Directive 96/59/EC of 16 September 1996
on the disposal of polychlorinated biphenyls and polychlorinated terphenyls
(PCBs/PCTs) 26. This Directive aims at disposing completely of PCBs and equipment
containing PCBs as soon as possible, and for equipment with PCB volumes of more
than 5 dm³ before the end of 2010. It also sets the requirements for an
environmentally sound disposal of PCBs.
It should be mentioned that considerable parts of Directive 96/59/EC are now
substituted by Regulation (EC) No 850/2004. This relates especially to the permanent
underground storage of decontaminated PCB-devices and wastes from removed
buildings. For both types of waste permanent disposal in underground storage will
only be allowed under specific circumstances (provided that this is more
environmentally sound than the destruction of the POPs content).
Concerning the obligation to prevent marketing and use of new POP-like chemicals,
Council Directive 67/548/EEC 27 (new substances), Council Directive 91/414/EEC 28
(plant protection products) and Directive 98/8/EC (biocidal products) of the European
Parliament and of the Council 29 are of particular importance. However, production of
new substances with POP characteristics cannot be prevented by any of these
Directives. This area is covered by the REACH Regulation (EC) No 1907/2006.
Marketing and use of certain chemicals and articles containing PAHs is also
regulated by Directive 76/769/EEC. Benzo(a)pyrene containing creosote preparations
are restricted by Directive 2001/90/EC 30 and Directive 2005/69/EC 31 lays down a
maximum content of PAHs in extender oils and tyres.
With regard to unintentionally produced POPs, there are several instruments in
Community legislation that have an impact, either directly or indirectly, on the
reduction of releases of these substances (see Annex 1 to the National Action Plan
for a list of EC legislation on PCDD/F, PAH and PCB). The main release control
measures are set out in Directive 96/61/EC concerning integrated pollution
prevention and control (IPPC Directive) 32, which covers the major industrial stationary
sources of by-product POPs. The European pollutant emission register (EPER), a
Community-wide register of the principal industrial emissions to air and water and
their responsible sources, was established by Commission Decision 2000/479/EC 33.
It covers all of the unintentionally produced POPs listed in Regulation (EC) No
850/2004 (PCDD/F, PCB, HCB and PAH) except PCB. The register has been
replaced as of the 2007 reporting year by the more comprehensive European
Pollutant Release and Transfer Register (Regulation (EC) No 166/2006 34), which
also provides reporting on PCB and releases to land and off-site transfers of waste.

26
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28

29
30
31
32
33
34

OJ L 243, 24 September 1996, p. 31
OJ P 196, 16 August 1967, p. 1. Directive as last amended by Commission Directive 2001/59/EC (OJ L 225,
21 August 2001, p. 1)
OJ L 242, 19 August 1991, p.1. Directive as last amended by Commission Directive 2003/5/EC (OJ L 8, 14
January 2003, p. 7)
OJ L 123, 24 April 1998, p. 1
OJ L 283, 27 October 2001, p. 41
OJ L 323, 9 December 2005, p.51
OJ L 257, 10 October 1996, p.26
OJ L 192, 28 July 2000, p. 36
OJ L 33, 4 February 2006, p. 1
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In the medium to long term, reporting of releases from diffuse sources such as road
traffic or domestic heating will also be included.
The Waste Incineration Directive (Directive 2000/76/EC 35), which covers all waste
incineration facilities, deals with a very important source of by-product POPs. It fixes
emission limit values of dioxins /furans in air (0.1 ng I-TEQ/m3) and water (0.3 mg/l).
In addition, the Directive on Large Combustion Plants (Directive 2001/80/EC 36) is
relevant from the POPs emissions point of view. Directive 2000/53/EC 37 on end-of
life vehicles imposes the segregation of hazardous components from the vehicle
before any shredding of the carcass and an adequate disposal of the shredder
residues. The Directives of the European Parliament and of the Council on waste
electrical and electronic equipment (WEEE) (Directive 2002/96/EC 38) and on the
restriction of the use of certain hazardous substances in electrical and electronic
equipment (Directive 2002/95/EC 39) establish the mandatory segregation of PCBcontaining components to ensure their adequate disposal and the restriction of use of
some dangerous substances in electric and electronic equipment. All these directives
contribute to reduction of releases of POPs in the environment.
Causing also significant pollution of ambient air, PAHs is the only POP subject to air
quality target or limit values in the Community legislation. The fourth directive under
the Ambient Air Quality Framework Directive 96/62/EC (Directive 2004/107/EC of
the European Parliament and of the Council of 15 December 2004 relating to arsenic,
cadmium, mercury, nickel and polycyclic aromatic hydrocarbons in ambient air 40) lays
down an air quality target value for benzo[a]pyrene as a marker for PAHs.
With regard to the prevention of accidental releases of dangerous substances from
plants, Council Directive 96/82/EC 41 on the control of major-accident hazards, the socalled Seveso II Directive, is an important piece of Community legislation.
Regarding the releases of POPs to waters, Council Directive 76/464/EEC 42 on
pollution caused by discharges of certain dangerous substances has some
relevance. However, Emission Limit Values (ELVs) have not been set for other POPs
than aldrin, dieldrin, endrin, HCB (Council Directive 1988/347/EEC) 43, DDT (Council
Directive 1986/280/EEC) and HCH (Council Directive 1984/491/EEC). Directive
76/464/EEC is now integrated in the Water Framework Directive (Directive
2000/60/EC 44) and some of the listed and candidate POPs are included in the lists of
priority substances 45 to be subject to community-wide environmental quality
standards and emission controls.
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OJ L 332, 28 December 2000, p. 91
OJ L 309, 27 November 2001, p. 1
OJ L 269, 21 October 2000, p. 34. Directive as amended by Commission Decision 2002/525/EC (OJ L 170,
29 June 2002, p. 81).
OJ L 37, 13 February 2003, p.24
OJ L 37, 13 February 2003, p. 19
OJ L 023, 26 January 2005, p. 3
OJ L 10, 14 January 1997, p. 13. Directive as last amended by Commission Decision 98/433/EC (OJ L 192,
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Parliament and of the Council (OJ L 327, 22 December 2000, p. 1)
OJ L 158, 25 June 1988, p. 35
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See Commission proposal COM (2006) 397 final
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The Community legislation on waste, and in particular Directive 2006/12/EC of the
European Parliament and of the Council 46 constitutes the legal framework for
Community policy on waste management and is of relevance also from the POPs
point of view. Directive 91/689/EEC 47 contains additional management and
monitoring obligations for hazardous waste. Transboundary shipments of waste are
covered by Council Regulation (EC) No 1013/2006 on the supervision and control of
shipments of waste within, into and out of the Community 48. This Regulation is the
main instrument to transpose the Basel Convention 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 classification
of the waste, the destination of the waste and whether it is destined for disposal or
recovery. Generally, the regulation prohibits the export of all waste for disposal
outside the Community. Import of wastes for the purposes of disposal is generally
only admissible from countries which are Parties to the Basel Convention.
In contrast to the regulation on contaminants in food (Council Regulation (EEC) No
315/93) which concerns very few POPS (mainly dioxins and PCBs), the directive on
undesirable substances in animal feed (Directive 2002/32/EC) covers all but one
current POPS and most of the POP candidates. Directive 2002/32/EC includes
maximum limits for heavy metals such as arsenic, lead, mercury and cadmium as
well as for dioxin, aflatoxin, certain pesticides, and botanical impurities in certain feed
materials, feed additives and feeding stuffs.

1.4.2 Strategies, policies and programmes
The European Union strategy for sustainable development adopted in 2001 is
based on the Communication from the Commission (COM (2001) 264 final) and the
Presidency conclusions from the Gothenburg European Council, 15 and 16 June
2001. The strategy addresses, among other things, threats to public health and lists
as headline objectives food and chemical safety. One of the concrete actions
mentioned in the strategy is to improve capacity to monitor and control health impacts
of certain substances, including dioxins, in food and the environment, especially their
effects on children. Building on the 2001 strategy the European Council adopted a
renewed EU sustainable development strategy in June 2006 49. The renewed strategy
still sees threats to public health as an important unsustainable trend to be tackled.
Several operational objectives and targets are formulated, including ensuring that by
2020 chemicals, including pesticides are produced handled and used in ways that do
not pose significant threats to human health and the environment. Actions include the
rapid adoption of REACH, addressing health determinants across all relevant policies
and activities and improving coordinated research into the links between
environmental pollutants, exposure and health impacts.
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OJ L 114, 27 April 2006, p. 9
OJ L 377, 31 December 1991, p. 20. Directive as last amended by Council Directive 94/31/EC (OJ L 168,
2 July 1994, p. 28)
OJ L 190, 12 July 2006, p. 1
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The main current strategy document on the Community’s environmental policy is the
6th Environment Action Programme for years 2000 – 2010 (EAP) 50 adopted in
2002. The Programme is focusing on certain key areas of concern, environment and
health being one of them. This Programme contains also several objectives and
actions related to POPs.
The 6th Environment Action Programme aims at a high level of quality of life and
social well being for citizens by providing an environment where the level of pollution
does not give rise to harmful effects on human health and the environment. Related
to chemicals, it aims to achieve within one generation (2020) that chemicals are only
produced and used in ways that do not lead to a significant negative impact on health
and the environment. Moreover, chemicals that are dangerous should be substituted
by safer chemicals or safer alternative technologies not entailing the use of
chemicals, with the aim of reducing risks to man and the environment. Impacts of
pesticides on human health and the environment should be reduced and pesticides
in use which are persistent or bio-accumulative or toxic or have other properties of
concern should be substituted by less dangerous ones where possible.
One of the actions of the 6th EAP is to develop and implement seven thematic
strategies: Soil protection 51; Protection and conservation of the marine
environment 52; Sustainable use of pesticides 53; Air pollution 54; Urban environment;
Sustainable use and management of resources; Waste prevention and recycling.
Especially the four first mentioned strategies are of relevance to the work on
elimination of POP pollution. The Air Pollution Strategy does not directly deal with air
pollution caused by POPs but the proposed measures are likely to reduce also the
emissions of by-product POPs. The proposed Marine Strategy Directive also
addresses toxic contamination caused by pollutants such as POPs.
In 2001 the Commission adopted a Communication on a Community Strategy for
Dioxins, Furans and Polychlorinated Biphenyls 55 as a response to a number of
serious feed and food contamination incidents. This strategy aims to assess the
current state of the environment and the ecosystem, to reduce human exposure to
dioxins and PCBs in the short-term, to maintain human exposure at safe levels in the
medium to long term and to reduce environmental effects from dioxins and PCBs. No
legislative changes are proposed in the strategy, but several other measures,
including proper enforcement of the current Community legislation (in particular the
PCB disposal Directive and the IPPC Directive), are proposed. As such the strategy
forms a Community-wide action plan to reduce and eliminate releases of these
POPs.
The measures to reduce human exposure in the short term include legislation setting
limit values for the presence of dioxins, furans and dioxin-like PCBs in feed and food.
In order to avoid new releases and address already existing contamination in the
environment the Strategy proposes measures to identify sources, control emissions
50
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Decision No 1600/2002/EC of the European Parliament and of the Council of 22 July 2002 on the Sixth
Environment Action Programme of the European Community. OJ L 242, 10 September 2002
COM (2006) 231 final
COM (2005) 505 final
COM (2006) 327 final
COM (2005) 446 final
COM (2001) 593 final
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and control the quality of the environment. The Strategy also highlights the need for
research, communication to the public and the establishment of a common
methodology for continuous monitoring. A review of the actions relating to the
environment proposed in the Strategy is being made in the new context of the
implementation of the POPs Regulation.
In June 2004 the Commission launched an Environment and Health Action Plan
presenting an integrated approach involving closer coordination between the health,
environment and research areas. Its added value is the development of a system for
integrated information on environment and health to render the assessment of the
environmental impact on human health more efficient. To this end, it also proposes to
develop a coordinated approach to human biomonitoring between the Member
States. Moreover, there are also research actions focused on understanding health
impacts of chemicals (including endocrine-mediated and neurotoxic effects). These
initiatives will result in better knowledge on human exposure to environmental
stressors, including POPs. Research activities implementing the Environment and
Health Action Plan can be found at http://ec.europa.eu/research/environment/
pdf/env_health_en.pdf and http://ec.europa.eu/research/environment/pdf/urb_sust_
better_en.pdf. It is also worth mentioning the Community Strategy for endocrine
disrupters, which was adopted in 1999 in order to address the problem of endocrine
disruptors of implementing by mean of short, medium and long-term actions
(http://ec.europa.eu/environment/endocrine/index_en.htm). Under this strategy, a list
of priority substances for evaluation (including some POPs) has been elaborated.
Research and communication activities have also been carried out
(http://ec.europa.eu/research/endocrine/index_en.html).
In 2001, the European Commission adopted a White Paper setting out the Strategy
for a future Community Policy for Chemicals 56. The main objective of the new
Chemical Strategy is to ensure a high level of protection for human health and the
environment, while ensuring the efficient functioning of the internal market and
stimulating innovation and competitiveness in the chemical industry. The Strategy
pays special attention on substances of concern which include persistent,
bioaccumulating and toxic substances (PBT) and very persistent and very
bioaccumulating substances (vPvB). The White Paper was followed-up in 2003 by a
Commission proposal for a new EU regulatory framework for chemicals 57 and in
2006 by the REACH Regulation (see earlier, Chapter 1.4.1.).
In 2001 the European Commission adopted a Strategy on Integrating the
Environment into EC Economic and Development Cooperation. The
Environment integration strategy outlines how, in the overall context of poverty
reduction, EC economic and development co-operation can best assist developing
country partners to respond to the environmental challenges they are facing. This
includes supporting specific environmental initiatives, and integrating the environment
into all existing instruments and programs. At the policy level, this means exploiting
synergies between poverty reduction and the environment. Improved policy
coherence with fields such as trade, agriculture, fisheries and transport and energy is
critically important. At an operational level, improved dialogue with partner countries
during the programming of country and regional assistance provides opportunities to
integrate environmental considerations into development co-operation to eliminate
56
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COM (2001) 88 final
COM (2003) 644 final
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risks for human health and the environment caused by POPs.
A special emphasis is given to the strengthening of institutional capacities of partner
countries, in order to facilitate their participation in multilateral fora dealing with the
environment and to implement Multilateral Environmental Agreements (MEAs).
As an example, the Communication from the Commission on EU Strategy for Africa
(Towards a Euro-African pact to accelerate Africa’s development) 58, which was
adopted in 2005, lists the support for the sound management of chemicals, by
building capacity to manage risk, by protecting human health and environment and
by implementing the international chemicals conventions, among its actions.

1.5 Austrian Legislation
1.5.1 Chemicals Legislation and Enforcement
The main legislative instrument for the management of chemicals is the Austrian
Chemicals Act on the Protection of Man and the Environment from Chemicals.
Its first version was adopted in 1987 59. The Chemicals Act obliged producers of new
chemicals to register new substances and to provide the authorities with a basic data
set on the chemicals’ properties. Additionally it enabled the Minister of Environment
to issue bans and restrictions on the production, use and export of dangerous
substances. In this framework many ordinances on bans and restrictions of certain
chemicals were issued during the beginning of the 1990s.
Austria’s accession to the European Union required the adaptation of Austrian
chemicals legislation to the relevant EU legal acts. Nevertheless, certain higher
Austrian environmental and health protection standards continued to apply in the field
of chemicals legislation. The new Chemicals Act of 1996 60 took into account these
needs and based the chemicals legislation also firmly on the precautionary principle.
Its main aim is stated in the first paragraph:
“§ 1. (1) The objective of the Federal Act is the precautionary protection of the life and health of man
and the environment from direct or indirect harmful effects which may be caused by the manufacture
and marketing, acquisition, use or waste treatment of substances, preparations or finished products.”

Together with the Chemicals Ordinance 1999 61 it implemented the Council
Directives 67/548/EEC (classification, packaging and labelling of hazardous
substances), 1999/45/EC (classification, packaging and labelling of hazardous
preparations) and 76/769/EEC (restrictions on the marketing and use of certain
hazardous substances and preparations). Dir. 76/769/EEC was since then
transposed primarily by ordinances of the Federal Minister for the Environment in
58
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COM (2005) 489 final, 12 October 2005
Federal Act of 25 June 1987 on the Protection of Man and the Environment from Chemicals (Federal Law
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Law Gazette No 53/1997)
Federal Law Gazette No 81/2000
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accordance with § 17 of the Chemicals Act 1996 (formerly: § 14). It has to be noted
here that the “placing on the market” also includes import. To the extent that the
placing on the market is restricted or prohibited under the Chemicals Act, an
Ordinance based on the Chemicals Act or another Federal legal regulation, also
export shall be prohibited, unless otherwise agreed.
All chemicals (substances, mixtures (preparations) and articles (finished products))
are subject to the Chemicals Act. Chemicals are classified according to 15 different
hazardous properties. Labels of chemicals have to include information on hazards
and safety recommendations. Additionally, safety data sheets with more detailed
information have to be available and hazardous chemicals have to be packaged
safely.
According to § 2 para 14 of the 1996 Chemicals Act pesticides are defined as: plant
protection products for the purpose of the 1997 Plant Protection Act 62, biocidal
products for the purpose of the Biocidal Products Act 63, and medicinal products for
the purpose of the Medicinal Products Act 64, which are destined for the disinfection or
treatment of diseases potentially caused by insects or parasites. The Act on the Ban
of Certain Plant Protection Products bans the use of nearly all POP pesticides 65.
As mentioned above, the Chemicals Act allows for bans or restrictions of hazardous
chemicals. A procedure for the review of yet unknown hazardous properties is set
down which differentiates between new and existing substances. Studies and tests
for these reviews have to be done according to Good Laboratory Practice.
Additionally, the Chemicals Act regulates trade and use of poisons (Licenses for the
purchase of poisons are issued by the districts’ authorities) and the import and export
of hazardous chemicals (implementation of the Rotterdam Convention and additional
provisions needed for the enforcement of the EC’s Import/Export Regulation 66). It
also contains provisions on detergents, ozone depleting substances and POPs.
The amendment of the Chemicals Act in 2004 67 took into account the entry into force
of the Stockholm Convention. Article 20 of the 1996 Chemicals Act on the “Import
and Export of dangerous Chemicals and on POPs” designates the Federal Minister
for Agriculture, Forestry, Environment and Water Management as “Competent
Authority” for the enforcement of the POP Regulation (EC) No 850/2004. According
to § 20 para 2, the Federal Minister for Agriculture, Forestry, Environment and Water
Management shall lay down the measures which have to be taken for the preparation
of inventories relating to releases into the air, waters or soils, for action plans or for
the National Implementation Plan. To the extent that these measures concern plants
for the purpose of § 74 of the 1994 Austrian Trade, Services and Industry Act 68 or
plants subject to supervision by the authorities in accordance with the Mineral
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Resources Act 69, the Federal Minister for Agriculture, Forestry, Environment and
Water Management shall reach agreement with the Federal Minister of Economics
and Labour on this subject.
The heads of the provinces are responsible for control and enforcement of the
Chemicals Act and its relevant ordinances. Each province appoints designated
inspectors for this task. The chemical inspectors are empowered to visit production
sites, companies and control placing on the market, classification and labelling. In
course of these activities they are also licensed to take samples, impound wares and
to check book keeping and trade documents. Additional to the routine work yearly
changing actions focus on specific control areas. The inspectors have to have
specific expertise on the practical management of chemicals as well as on the current
legislation. To support the inspectors’ work a national coordination network was
therefore developed. The unit on chemicals policy of the BMLFUW, the Chemicals
Department of the UBA and the chemicals inspectors are joined in this network that
meets twice a year. Legal support is given by the ministry and the UBA provides
technical support to the chemical inspectors (research in databases, checking of
inspection results). At the same time the network provides feedback to the legislator
on practical problems of the enforcement. On European level the enforcement
authorities cooperate in the CLEEN network. CLEEN also manages EU-wide
focussed control actions.

1.5.2 Other legislative areas relevant to POPs
The management of POPs wastes is regulated in the Austrian Waste Management
Act 2002 70. The Act contains general rules for the prevention, collection and
treatment of waste as well as provisions for treatment plants and in particular basic
duties of waste owners concerning the handling of hazardous wastes streams. A
specific treatment obligation which is in accordance with POP (EC) No 850/2004 is
stipulated in § 16 para 4 of the 2002 Waste Management Act. Wastes containing
POPs have to be incinerated or destroyed by an equally effective method. Disposal
according to Annex V Part 2 of the POP Regulation was also made possible by § 16
para 4 of the 2002 Austrian Waste Management Act. Yet these provisions should not
lead to any major changes in the management of POPs wastes in Austria.
Article 8 of the 2002 Austrian Waste Management Act stipulates the development of
a National Waste Management Plan 71 which contains a survey of the waste
management situation in Austria (including an account of waste treatment facilities).
The plan also includes strategies for the reduction of waste quantities and pollutants
in wastes as well as measures to achieve compliance with these requirements (in
particular treatment principles for specific waste streams e.g. POPs).
Concerning air pollution a national sustainable clear air policy along the lines of the
precautionary principle has the following objective: permanent protection of human
health, animals and plants, their cohabitation, their habitats as well as cultural and
material assets against harmful air pollutants, but also the precautionary reduction of
69
70
71

Federal Law Gazette I No 38/1999, as amended by Federal Law Gazette I No 113/2006
2002 Waste Management Act; Federal Law Gazette No 102/2002
BMLFUW, Division VI/3; Vienna, 2006; ISBN 3-902 010-70-3
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immission loads. In order to achieve these goals, laws and ordinances have set air
quality limit values, alarm values and target values (in particular in the Austrian Air
Quality Protection Act 72). Once these are exceeded, measures are taken to prevent
any repeat violations. Furthermore, European or international agreements define
national emission ceilings for some pollutants, which may not be exceeded after a set
deadline. Emission limits are determined for key sources of air pollution (industrial
plants, power plants, cars) and product standards are developed (e.g. on the quality
of fuels and solvents). A more detailed account of legislation concerning air pollution
is given in the National Action Plan (see Annex).
Concerning water pollution the 1959 Austrian Water Act 73 stipulates the
preservation of drinking-water quality throughout the country. It aims to ensure that
Austria will not have to draw on the treatment of surface water in order to generate
drinking water. Comprehensive measures serve the implementation of this goal,
among them:
¾ Uniform monitoring program on groundwater resources throughout Austria
with roughly 2,000 sampling points and samples taken four times a year
¾ Regulation as well as consultation on water protection etc
¾ Clean-up operations as well as requirements concerning landfills, conducive to
groundwater protection
¾ Measures to ensure an agriculture preserving water bodies pursuant to the
Austrian Water Act and the Nitrate Action Program according to the EU Nitrate
Directive
A more detailed account of water legislation concerning air pollution is given in the
National Action Plan (see Annex).
Concerning legislation on pesticides in food see chapter 2.1.1.1.

2 POPs issues - Assessment of regulatory framework and
environmental status
2.1. Intentionally produced POPs
Provisions of the Convention:
Article 3 of the Convention prohibits production, use, import and export of
intentionally produced POPs listed in Annex A of the Convention. For some of
these substances parties may use specific exemptions that expire after 5 years (most
of them for use as termiticide). According to Article 4 these parties have to notify the
Secretariat, when they ratify the Convention, and are included in a register of specific
exemptions. The register has to be reviewed regularly. So far only four parties
(China, India, Botswana, and Australia) have registered specific exemptions.
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Table 2: POPs listed in Annex A (elimination) to the Stockholm Convention

Chemical

CAS No.

Structure

Uses

Aldrin

309-002

Insecticide
Local ectoparasiticide
Leather manufacture

Chlordane

57-74-9

Insecticide
Termiticide
Local ectoparasiticide
Additive in plywood
adhesives

Dieldrin

60-57-1

Insecticide
Leather manufacture

Endrin

72-20-8

Insecticide

Heptachlor

76-44-8

Termiticide
Wood treatment

Hexachlorobenzene

118-74-1

Pesticide for soil treatment
Intermediate in
chemical/pesticide
production
Solvent in pesticides
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Chemical

CAS No.

Structure

Uses

Mirex

2385-85-5

Termiticide

Toxaphene

8001-35-2

Insecticide

Polychlorinated
Biphenlys
(PCB)

Group of
more than
200 related
chemicals

Non flammable additive in
transformer oils
Open uses in paint and
insulating pastes and filling
materials
Additive to cable insulators

POPs listed in Annex B are restricted in accordance with specific provisions. For
the time being, only DDT is included in this annex.
Additionally, parties have to take measures to prevent the placing on the market of
new chemicals with POPs characteristics and as far as possible, also of chemicals
currently in use.
Provisions of the UNECE POPs Protocol:
According to Article 3 of the Protocol every Party to the Convention has to take
appropriate measures to prohibit production and use of the chemicals listed in Annex
I. Additionally to the substances mentioned in the Convention, these are the
pesticides, chlordecone and hexabromobiphenyl. The substances in Annex II –
hexachlorocyclohexane HCH, in particular γ – HCH (lindane), DDT and PCBs – are
to be restricted. Possible exempted uses are listed in the Annexes to the Protocol.

2.1.1 POPs listed in Annex A of the Stockholm Convention

2.1.1.1 Pesticides
Austrian Legislation:
In Austria production and use of nearly all POPs pesticides (i.e. aldrin, chlordane,
dieldrin, endrin, heptachlor, hexachlorobenzene, toxaphene) were banned by the
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Ordinance on the Ban of Certain Plant Protection Products 74 in 1992 (based on
Article 12 of the Chemicals Act). DDT, DDE and their isomers and chlordecone were
banned also by the Ordinance on the Ban of certain chemicals in biocides (SBMVO 75). For some of these substances authorisations were withdrawn even before that
date. To the knowledge of the BMLFUW, these substances – perhaps with the
exception of hexachlorobenzene – were never produced in Austria.
The use and production of PCBs, PBBs and Ugilec were banned in Austria by the
Ordinance on a Ban of Halogenated Biphenyls, Terphenyls, Naphthalenes and
Diphenylmethanes 76.
Since May 2004, when the EC Regulation on POPs (850/04) entered into force,
production and use of all intentionally used POPs are banned EU-wide. The export of
these substances was already banned 2003, by the EC’s Import/Export Regulation
689/200866.
According to the Austrian Water Act 77, the Ordinance on the Monitoring of Water
Quality 78 and the Drinking Water Ordinance 79 all the POPs Pesticides have to be
monitored in drinking water as well as in surface water according to the possibility of
their occurrence. Nevertheless experience has showed during the last 15 years that
they were not found in drinking or surface water.
The Austrian Ordinance according to the Austrian Food Safety and Consumer
Protection Act 80 on Maximum Residue Levels (SchäHöV) 81 which implements the
relevant EC Directives and relates to Regulation (EC) No 396/2005 82 sets maximum
residue levels in foodstuffs for a range of pesticides, among them POPs pesticides.
The particular MRLs are cited in detail below.
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Table 3: Last registration and maximum residue levels (according to SchäHöV) for the POPs listed in Annex A to
the Convention

Chemical

Aldrin
(CAS No.
309-002)

Dieldrin
(CAS No.
60-57-1)

Chlordane
(CAS No.
57-74-9)

Last
Banned
regiby PSMstered
VO
in

Yes

Yes

Yes

1984

1991

1984

Residue
definition

Aldrin and
dieldrin,
altogether
expressed as
dieldrin

Aldrin and
Dieldrin,
altogether
expressed as
dieldrin

Sum of cis
isomers and
trans isomers

Foodstuff

Maximum
levels
(mg/kg)

*

Directive
Regulation

Fat content of meat,
meat preparations,
offal, animal fats

0.2

Dir. 93/57/EEC

Raw and unskimmed
cow’s milk

0.006

Dir. 93/57/EEC

Fresh egg without
eggshell, for bird’s
eggs and egg yolk

0.02

Dir. 93/57/EEC

Fish

0.1

SchäHöV 2002

Curcubitacea with
inedible shell

0.03

Dir. 2004/61/EC

Parsnips, cur-ubitacea
with edible shell,
oilseeds**, tea, hops

0.02

Dir. 2004/61/EC

Cereals

0.01

Dir. 86/362/EEC

Other foodstuffs of
plant origin

0.01

Dir. 2004/61/EC

Fat content of meat,
meat preparations,
offal, animal fats

0.2

Dir. 93/57/EEC

Raw and unskimmed
cow’s milk

0.006

Dir. 93/57/EEC

Fresh egg without
eggshell, for bird’s
eggs and egg yolk

0.02

Dir. 93/57/EEC

Fish

0.1

SchäHöv 2002

Curcubitacea with
inedible shell

0.03

Dir. 2004/61/EC

Parsnips, curcubitacea
with edible shell,
0.02
oilseeds**, tea, hops

Dir. 2004/61/EC

Cereals

0.01

Dir. 86/362/EEC

Other foodstuffs of
plant origin

0.01

Dir. 2004/61/EC

Fat content of meat,
meat preparations,
offal, animal fats

0.05

Dir. 93/57/EEC

Raw and unskimmed
cow’s milk

0.002

Dir. 93/57/EEC

Fresh egg without
eggshell, for bird’s
eggs and egg yolk

0.005

Dir. 93/57/EEC

Oilseeds, tea, hops

0.02

Dir. 2004/61/EC

Cereals

0.02

Dir. 86/362/EEC

Other foodstuffs of
plant origin

0.01

Dir. 2004/61/EC
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Chemical

Endrin
(CAS No.
72-20-8)

Heptachlor
(CAS No.
76-44-8)

Last
Banned
regiby PSMstered
VO
in

Yes

Yes

Hexachloro
-benzene
Yes
(CAS No.
118-74-1)

Mirex
(CAS No.

1984

1984

1991

Residue
definition

1,2,3,4,10,10hexachloro-6,7epoxy1,4,4a,5,6,7,8,8
a-octahydro-1,4endo-5,8-endodimethanonaphtalene

Sum of
heptachlor and
heptachlorepoxide,
calculated as
heptachlor

Hexachlorobenzene

Dodecachloroctahydro-

Foodstuff

Maximum
levels
(mg/kg)

*

Directive
Regulation

Fat content of meat,
meat preparations,
offal, animal fats

0.05

Dir. 93/57/EEC

Raw and unskimmed
cow’s milk

0.0008

Dir. 93/57/EEC

Fresh egg without
eggshell, for bird’s
eggs and egg yolk

0.005

Dir. 93/57/EEC

Other foodstuffs of
animal origin

0.01

SchäHöV 2002

Hops

0.1

Dir. 93/58/EEC

Cereals

0.01

Dir. 86/362/EEC

Other foodstuffs of
plant origin

0.01

Dir. 93/58/EEC

Fat content of meat,
meat preparations,
offal, animal fats

0.2

Dir. 93/57/EEC

Raw and unskimmed
cow’s milk

0.004

Dir. 93/57/EEC

Fresh egg without
eggshell, for bird’s
eggs and egg yolk

0.02

Dir. 93/57/EEC

Other foodstuffs of
animal origin

0.01

SchäHöV 2002

Tea

0.02

Dir. 93/58/EEC

Cereals

0.01

Dir. 86/362/EEC

Other foodstuffs of
plant origin

0.01

Dir. 93/58/EEC

Fat content of meat,
meat preparations,
offal, animal fats

0.2

Dir. 93/57/EEC

Raw and unskimmed
cow’s milk

0.01

Dir. 93/57/EEC

Fresh egg without
eggshell, for bird’s
eggs and egg yolk

0.02

Dir. 93/57/EEC

Other foodstuffs of
animal origin

0.25

SchäHöV 2002

Pumpkin seeds

0.05

Dir. 2007/56/EC

Hops, tea, other
oilseeds

0.02

Dir. 2007/56/EC

Cereals

0.01

Dir. 86/362/EEC

Other foodstuffs of
plant origin

0.01

Dir. 2007/56/EC

Foodstuffs of animal
origin

0.01

SchäHöV 2002
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Chemical

Last
Banned
regiby PSMstered
VO
in

2385-85-5)

**

Foodstuff

1,3,4- methenoFoodstuffs of plant
2H-cyclo- butaorigin
(c,d)-pentalen

Toxaphene
CAS No.
Yes
8001-35-2

*

Residue
definition

1984

Polychloroterphene
[camphechlor,
(toxaphene)
strobane and
other
polychlorinated
terpenes],
chlorinated
camphene (67
to 69% of
chlorine)
altogether

Maximum
levels
(mg/kg)

*

Directive
Regulation

0.01

SchäHöV 2002

Fat content of meat,
meat preparations,
offal, animal fats

0.05 except
for poultry

Dir. 2004/61/EC

Raw and unskimmed
cow’s milk

0.01

Dir. 2004/61/EC

Eggs, egg products

0.01

SchäHöV 2002

Other foodstuffs of
animal origin

0.1

SchäHöV 2002

Cereals

0.1

Dir. 2004/61/EC

Other foodstuffs of
plant origin

0.1

Dir. 93/58/EEC

Annex II of Council Regulation (EC) No 396/2005 on maximum residue levels of pesticides in or on food
and feed of plant and animal origin and amending Council Directive 91/414/EEC (OJ L 70, 16 March 2005,
p. 1) containing inter alia HCB will enter into force on 1 September 2008
Monitoring data suggest a dieldrin content of up to 0.02 mg/kg in pumpkin seeds used for the extraction of
oil

2.1.1.2

Industrial chemicals

Hexachlorobenzene (HCB):
HCB is a special case: it was used as a plant protection product (fungicide), and, in
particular, as a soil treatment agent in large quantities. In addition, HCB also occurs
as a contamination in other pesticides or their active ingredients (e.g. quintozene,
tecnazene, dacthal, pentachlorophenol, chlorothalonil). As HCB can be produced
also unintentionally in incineration processes, it is included as well in Annex C of the
Convention.
In Austria, HCB was banned for use and production as a plant protection product by
the PSM-VO75 since 1992. Since 2004 production and all uses have been banned by
the POPs Regulation (EC) No 850/2004. Export was banned by the Export/ImportRegulation (EC) No 689/2008. The production and use of quintozene and tecnazene
was also prohibited by the PSM-VO. As all other Member States of the European
Union, Austria did not notify specific exemptions for industrial use.
As HCB may be found in the waste water out of the production of pesticides, the
Austrian Ordinance on Waste Water Emissions from the Production of Plant
Protection Products and Biocides 83 sets limit values for HCB in waste water (1 mg/l).

83

Ordinance of the Federal Minister for Agriculture and Forestry on the Limitation of Waste-Water Emissions
from the Production of Plant Protection Products and Biocides; Federal Law Gazette No 668/1996
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Polychlorinated Biphenyls (PCBs):
The Austrian Ordinance 210/199376 on Halogenated Biphenyls banned the
production, placing on the market and use of polychlorinated and other halogenated
biphenyls (PCBs), halogenated terphenyls, naphthalenes and diphenylmethanes
(including ugilec substances that were used as substitutes for PCBs) and of
preparations containing these substances. The production and placing on the market
of articles containing PCBs and others and the use of hydraulic equipment containing
more than 30 ppm of PCBs were also prohibited. Refilling of transformer with PCBs
or others was forbidden. Owners of electric equipment containing more than 1 l of
liquid with a concentration higher than 30 ppm PCBs were obliged to label this
equipment accordingly and to notify the Minister of Environment. The notification had
to include information on the owner’s name, location and type of the equipment and
character and amount of the PCB-containing liquid. The use of labelled equipment
was allowed till December 1996, the use of labelled transformers till December 1999.
The use of PCBs and PCTs in antifouling paints was banned by the Ordinance on
Antifoulings in 1990 and incorporated in the 2003 Ordinance on Further Bans and
Restrictions 84.
In 1996 the UBA undertook a study of the state of use and disposal of PCBs 85 in
Austria which identified all relevant material fluxes of PCBs in Austria and quantified
most of them. It concluded that, while PCBs were not used any more in new technical
installations, it would be necessary to secure annually the safe disposal of more than
one ton of PCBs until the year 2015.
Some key findings of this study were:
¾ There was no PCB production in Austria, but PCBs were imported for
production and use in open and closed systems till the 1980s. It was not
possible to deduce the amount of imports, as PCBs are not a category of trade
statistics.
¾ It can be estimated that 2,300 to 2,800 tons of PCBs were used in Austria.
¾ About 1,800 tons were used in closed systems (electric equipment –
transformers, small condensers, about 500 to 1,000 tons in open systems
(paints, pesticides additives, plastics).
¾ About 500 tons of PCBs were used in big transformers. By December 1995
three quarters of this amount were already disposed.
¾ Small capacitors were used in electric household equipment like washing
machines and fluorescent lights. It was estimated that in 1996 550 tons were
already disposed of and that 270 tons were still used. As a guiding principle all
capacitors are treated as if containing PCBs and are disposed of by hightemperature incineration.
¾ PCB-containing insulation masses were not produced in Austria, but were
used in the construction of concrete buildings. An Austrian standard regulates
84

85

Ordinance of the Federal Minister for Environment, Youth and Family of 16 August 1990 on the Ban of
Certain Hazardous Substances in Antifoulings; Federal Law Gazette No 577/1990, Ordinance on Further
Bans and Restrictions of Certain Hazardous Substances, Preparations and Articles (ChemVerbotsV 2003);
Federal Law Gazette II No 2003/477 as amended by Federal Law Gazette II No 276/2007
W. Maderner, G. Hobiger; PCB-Stoffbilanz Österreich (Balance of PCB Materials in Austria); published by
Umweltbundesamt Monographien vol. 79; Vienna, August 1996; ISBN 3-85457-326-X
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the environmentally sound demolition of buildings as well as the identification
of hazardous substances (incl. PCBs) in buildings 86.
The EC POPs Regulation EC (No) 850/2004 also banned any production and use of
PCBs; export of substances, preparations and articles (i.e. also equipment containing
PCBs) was banned by the Export/Import-Regulation (EC) No. 689/2008.

2.1.2 POPs listed in Annex B to the Stockholm Convention
Currently only DDT is listed in Annex B. As it is still used in some developing
countries for disease vector control, it is possible for these countries to apply for
approved uses and production. They have to notify their uses, which are listed in the
DDT register of the POPs Secretariat. DDT may also be used as intermediate for the
production of dicofol, if parties apply for this specific exemption.
In Austria, DDT was not used anymore since the 1970s. The use of DDT was banned
in Austria by the PSM-VO 1992 and the SBM-VO 1987. The EC POPs Regulation
850/2004 also banned production and use of DDT, export of the substance was
banned by the Export/Import-Regulation (EC) No 689/2008. As dicofol is not
produced in Austria, this was not registered as a specific exemption.

2.1.3 POPs listed in Annex I and II of the POPs Protocol
In addition to the POPs listed in the Stockholm Convention, also chlordecone, hexabromobiphenyl, hexachlorocyclohexane (α-HCH, β-HCH) and lindane (γ-HCH) are
listed in the Protocol.
Hexachlorocyclohexanes were produced in Austria at one location at the latest until
1965. It was not possible to get data on the amount of production.
Lindane as a plant protection product was banned by the PSM-VO74. This ban
included the use for the protection of freshly hewn timber in forests. The use of HCHs
(excluding lindane) in biocides for food and storage protection was banned by the
SBM-VO75 in 1987; a ban of lindane was included in 2003. The use of all HCHs in
antifouling paints was banned 1990 by the Ordinance on Antifoulings, which was
incorporated into the 2003 Ordinance on Further Bans and Restrictions 87.
The POPs Regulation (EC) No 850/2004 also banned production and use of all
HCHs, with now only one exemption left till December 2007: the use of lindane in
veterinary products and for sanitary reasons. To our knowledge the only remaining
86

87

Austrian standard ÖNORM B 2251 – new edition August 2006; includes procedural and contract provisions
for the execution of demolition works. To be applied in addition, if pollutant contaminations are suspected:
ÖNORM Rule 192139 – Investigation of pollutants in buildings
Ordinance of the Federal Minister for Environment, Youth and Family of 16 August 1990 on the Ban of
Certain Hazardous Substances in Antifoulings; Federal Law Gazette No 577/1990, Ordinance on Further
Bans and Restrictions of Certain Hazardous Substances, Preparations and Articles (ChemVerbotsV 2003);
Federal Law Gazette II No 2003/477 as amended by Federal Law Gazette II No 276/2007
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uses in Austria were very minor: as miticide in veterinary products, as pediculicide in
lice shampoos and as miticide in medical preparations against scabies, a skin
disease caused by mites. These uses were withdrawn during 2007.
Table 4: Last registration and maximum residue levels (according to SchäHöV) for POPs listed in Annexes I and
II to the POPs Protocol

Chemical

Hexachlorocyclohexane
(α-HCH, β-HCH)

Lindane

Banned
Last
according
to PSM-VO registered
in
or SBMVO

Yes

Yes

Chlordecone
CAS No.143-50-0

Yes

Hexabromobiphenyl
CAS No. 36355-01-8

Banned by
PCB-VO

Δ

1992

1992

Residue
definition

Sum of
isomers,
except for
gamma
isomer

γ-HCH

Foodstuff

Maximum
levels
(mg/kg)

Directive/
Regulation

Oilseeds, tea,
hops

0.02

Dir. 2004/61/EC

Cereals

0.02

Dir. 86/362/EEC

Other foodstuffs
0.01
of plant origin

Dir. 2004/61/EC

Fat content of
meat, meat
preparations,
offal, animal
fats

0.3

Dir. 93/57/EEC

Raw and
unskimmed
cow’s milk

0.007

Dir. 93/57/EEC

Eggs, egg
products

0.03

Dir. 93/57/EEC

Tea, hops

0.05

Dir. 2002/66/EC

Other foodstuffs
0.01
of plant origin

Dir. 2002/66/EC

Poultry meat Δ

0.7

Dir. 2002/66/EC

Fat content of
meat, meat
preparations,
offal, animal
fats

0.02

Dir. 2002/66/EC

Raw and
unskimmed
cow’s milk

0.001

Dir. 2002/66/EC

Egg, egg
products Δ

0.1

Dir. 2002/66/EC

Plant products
on which
chlordecone
was found shall
not be placed
on the market.

75

PSM-VO 1992 ;
76
SBM-VO 1987

Ordinance on
halogenated
78
biphenyls 1993

These maximum levels are based on Codex maximum levels (foreign substance maximum residue levels) and are not due
to the use of plant protection products.
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2.2 Unintentionally produced POPs
The issue of unintentionally produced POPs is described in detail in the Austrian
Action Plan (NAP) – see Attachment.

National Action Plan – Summary
A) 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 dibenzop-dioxins (PCDD) and polychlorinated dibenzofurans (PCDF), as well as
hexachlorobenzene (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 meeting
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
comply with certain national and international obligations a variety of comprehensive
and to some extent cross-sectoral measures and instruments are currently in
development in Austria. These measures are aiming at the reduction of greenhouse
gases, NOx 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
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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 specific forecast of POPs
releases difficult.
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 burning
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 fertilizing
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).
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 (ITEQ, 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
projection (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), mobile vehicles and fossil fuel fired
boilers in industry and energy. Emissions will slightly increase in waste incineration,
co-incineration in cement kilns and biomass combustion. This increase is the result of
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higher activity rates; it is assumed that emission concentrations remain unchanged
(see specific chapters). The ranking of source categories remain unchanged.
Figure A: Relevant source categories of PCDD/F (UMWELTBUNDESAMT 2006a, b; own calculation)
Other sources

100%
90%
80%
70%

III h Motor vehicles

60%
50%
40%

III e Wood and biomass
III d Fossil fuel boilers

30%
20%

III c Residential
combustion

10%
0%
Year 2004

Year 2010

II d Thermal processes
metallurgy

39,8

36,8

II a Waste incinerators

g PCDD/F

g PCDD/F

Table A: PCDD/F emissions from Source Categories Part II for 2004 and projection to 2010 (WIFO 2005;
UMWELTBUNDESAMT 2006a, b; own calculation)
2004
[g I-TEQ]

Source Category Part II

2010
[g I-TEQ]

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

0.230

0.282

Cement kilns firing hazardous waste1;

0.108

0.114

Production of pulp using elemental chlorine or chemicals
generating elemental chlorine for bleaching2;

0.000

0.000

(i) Secondary copper production

0.512

0.512

(ii) Sinter plants in the iron and steel industry

3.040

(iii) Secondary aluminium production

1.813

1.813

NO

NO

5.703

5.021

The following thermal processes in the metallurgical
industry

(iv) Secondary zinc production
Total (Part II)
1
2

2.300

figures represent total emissions from cement kilns
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 III for 2004 and projection to 2010 (WIFO 2005;
UMWELTBUNDESAMT 2006a, b; own calculation)
2004
[g I-TEQ]

Source Category Part III

*

2010
[g I-TEQ]

Open burning of waste;

0.216

0.216

Thermal processes in the metallurgical industry not
mentioned in Part II;

0.375

0.499

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 formed persistent organic pollutants,
especially production of chlorophenols and chloranil

NA

NA

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
alkaline extraction)

NA

NA

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 III)

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 processes
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 (IId 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)
100%

Other sources

90%
80%
III h Motor vehicles

70%
60%
50%

III e Wood and biomass

40%
30%
20%

III c Residential
combustion

10%
0%
Year 2004

Year 2010

44768

45643

g HCB

g HCB

II d Thermal processes
metallurgy

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

Source Category Part II

2010
[kg HCB

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

0.196

0.282

Cement kilns firing hazardous waste1;

0.016

0.020

Production of pulp using elemental chlorine or chemicals
generating elemental chlorine for bleaching2;

0.000

0.000

(i) Secondary copper production

0.090

0.166

(ii) Sinter plants in the iron and steel industry

3.261

(iii) Secondary aluminium production

0.665

0.907

NO

NO

4.230

5.211

The following thermal processes in the metallurgical
industry

(iv) Secondary zinc production
Total (Part II)
1
2

3.863

figures represent total emissions from cement kilns
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 III for 2004 and projection to 2010. (UMWELTBUNDESAMT
2006a, b; own calculation)
2004
[kg HCB]

Source Category Part III

2010
[kg HCB]

Open burning of waste, including burning of landfill sites;

0.043

0.043

Thermal processes in the metallurgical industry not
mentioned in Part II;

0.016

0.016

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

NA

NA

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
alkaline extraction)

NA

NA

Shredder plants for treatment of end of life vehicles

NA

NA

Smouldering of copper cables

NA

NA

Waste oil refineries

NA

NA

40.538

40.432

Total (Part III)
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
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
vehicles 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)
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Table E: PAH emissions from Source Category Part II for 2004 and projection to 2010. (UMWELTBUNDESAMT
2006a, b; own calculation)
2004
[kg PAH]

Source Category Part II

2010
[kg PAH]

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

11.7

12.1

Cement kilns firing hazardous waste1;

2.5

2.8

Production of pulp using elemental chlorine or chemicals
2
generating elemental chlorine for bleaching ;

0.0

0.0

0.0

0.0

The following thermal processes in the metallurgical
industry
(i) Secondary copper production
(ii) Sinter plants in the iron and steel industry

156.5

(iii) Secondary aluminium production

0.0

(iv) Secondary zinc production
Total (Part II)
1
2

150.4
0.0

NO

NO

170.7

165.3

figures represent total emissions from cement kilns
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 F: PAH emissions from Source Category Part III for 2004 and projection to 2010. (UMWELTBUNDESAMT
2006a, b; own calculation)
2004
[kg PAH]

Source Category Part III
Open burning of waste, including burning of landfill sites;

2010
[kg PAH]

295.6

295.6

2.9

2.9

Residential combustion sources;

6,494

6,695

Fossil fuel-fired utility and industrial boilers;

22.3

11.4

Firing installations for wood and other biomass fuels;

33.1

63.8

Specific chemical production processes releasing
unintentionally formed persistent organic pollutants,
especially production of chlorophenols and chloranil

NA

NA

Crematoria

0.0

0.0

1,770

1,894

Destruction of animal carcasses

NA

NA

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

NA

NA

Shredder plants for treatment of end of life vehicles

NA

NA

Smouldering of copper cables

NA

NA

Thermal processes in the metallurgical industry not
mentioned in Part II;

Motor vehicles, particularly those burning leaded gasoline

Waste oil refineries
Total (Part III)

NA

NA

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
(EPER 88) 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 release thresholds values for PAHs and HCB 89.
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) 90. HCB, Aldrin,
Dieldrin, Endrin, DDT and HCH only were included in this exercise for surface waters
because a previous prioritisation study has shown that emissions of other POP are of
minor or no relevance 91. 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. For HCB a programme of measures for the reduction of emissions into surface
waters was developed in 2002 (Implementation of Dangerous Substances Directive
88
89

90

91

http:\\ www.eper.ec.europa.eu/eper
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, Österreichischer Bericht über die Ist-Bestandsaufnahme,
BMLFUW 2005, p. 91ff.
Gefährliche Stoffe in Oberflächengewässern - Fachgrundlagen für österreichische Programme nach Artikel 7
der Richtlinie 76/464/EWG. Textband, BMLFUW 2002
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76/464/EEC and 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 92.
For the purpose of the aforementioned reports and programmes, except for EPER,
only prelimininary emission inventories have been used. A comprehensive
permanent 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 residential
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).

92

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 bio-available) of PCDD/F via waste (own calculation)
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Note: Total releases may be higher since for many source categories (e.g. metallurgical sector) which have the potential of
POPs releases via waste qualified emission factors are not available.

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
occur 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
mechanical-biological treatment soot will accumulate in the fraction which is usually
sent to landfills.
Waste from metallurgical process – which is to some extent contaminated – is either
sent 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 containing
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.
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
concentrations 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
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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,
chlorine 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).
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
Pulp exported
1

4.98
1

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 explained
by the fact that filter dust from the clinker process (average PCDD/F concentration:
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 (average: 0.9 ng ITEQ/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.
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 nineties. 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.
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F) Evaluation of the efficacy of national laws and policies and strategies for
meeting the obligations of the Stockholm Convention and the EU POPRegulation
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
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
relevant legal provisions (e.g. by laying down stricter emission limit values).
An important target area are small residential combustion plants which hold
responsible 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
fertilising 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 certain
wastes as well as further POP related monitoring activities have been formulated
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
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 POPs

Emission Protection Act for
ELVs for dust, CO, Corg, NOx
Steam Boilers (Fed. Law Gaz.
I No. 2004/150) and Clean Air
Ordinance for Steam Boilers
(Fed. Law Gaz. No. 1989/19
as amended by Fed. Law Gaz.
II No. 2005/55)
Industrial Code 1994 and
specific ordinances

ELV for various air pollutants
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Timetable/Concrete
Steps
Adaptation to BAT necessary
(stricter ELVs for dust)
Timetable: as soon as
possible

Continuous evaluation with
regard to BAT necessary

National legislation

Contents with respect
to POPs

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

ELVs for dust, CO, Corg, NOx

Timetable/Concrete
Steps
Adaptation to BAT necessary
(stricter ELVs for dust),
Timetable: amendment
planned (draft sent out for
comments in October 2007)

Ordinance on the production
ELVs for dust, CO, Corg, NOx, Adaptation to BAT by
of iron and steel (Fed. Law.
heavy metals, PCDD/F
amendment in November
Gaz. II No. 1997/160 amended
2007
by Fed. Law Gaz. II No.
2007/290)
Ordinance on sinter plants
(Fed. Law. Gaz. II No.
1997/163)

ELVs for dust, CO, Corg, NOx, Adaptation to BAT necessary
heavy metals, PCDD/F
(stricter ELVs for PCDD/F,
dust)
Timetable: amendment
planned

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

ELVs for dust, CO, Corg, Nox,
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, Nox,
VOCs

Continuous evaluation with
regard to BAT necessary

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

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

stricter ELVs for dust for coincineration plants

Austrian Water Act and
specific Ordinances:

ELVs for AOX and POX in the
branch specific ordinances

Ordinance on limitation of
waste water emissions from
flue gas treatment (Fed. Law
Gaz. II No. 2003/271)

ELVs for PCDD/F

Continuous evaluation with
regard to BAT

Ordinance on limitation of
waste water emissions from
processing of coal (Fed. Law
Gaz. II No. 1997/346)

ELVs for PAHs

Continuous evaluation with
regard to BAT

Ordinance on limitation of
waste water emissions from
the production of plant
protecting 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
determination of the target
state for surface waters (Fed.
Law Gaz. II No. 2006/96)

Environmental quality
standard for HCB

For PAHs community
environmental quality
standards will be determined
(presumably in 2008)

Limit values for the content of
PAH in wastes

Recently amended

Other relevant legal
provisions
Ordinance on landfills (Fed.
Law Gaz. II 2008/39)

Compost Ordinance (Fed. Law Limit values for the content of
Gaz. II No. 2001/292)
POPs in composts
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Continuous evaluation of the
limit values necessary

National legislation

Contents with respect
to POPs

Timetable/Concrete
Steps

Ordinances on sewage sludge Limit values for heavy metals
and compost of the Federal
Provinces

Continuous evaluation of the
limit values necessary

Ordinances of the Federal
Provinces concerning the
protection of soils

Elaboration of target values for
organic pollutants (including
polybrominated
diphenylethers, perfluorinated
tensides and pesticides) with
the aim to reduce pollution of
soils

Air Quality Protection Act (IGL)

§ 21 IG-L: Legal basis for an
ordinance

Laws of the Federal Provinces
concerning residential
combustion sources

Act on open burning of
biogenic materials (Fed. Law
Gaz. 1993/405)

Permitting process
Landfill sites

Timetable: as soon as
possible evaluation whether
generally binding ELVs for
crematoria in an ordinance
according to § 21 IG-L are
necessary
Timetable: Agreement
pursuant to Art. 15a Federal
Constitution Law concerning
the placing on the market and
the inspection of combustion
installations planned (draft
sent out for comments in
September 2006); rapid
transposition of the
requirements of this
agreement into the law of the
federal provinces (presumably
in summer 2008)

Prohibition of burning of
biogenic materials, many
exemptions possible

Contents with respect
to POPs
Fire protection requirements

Timetable: as soon as
possible evaluation of the
ordinance with respect to the
exemptions

Comments/Concrete
Steps
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:
¾

Establish compliance with the requirements of the agreement between the federal
provinces pursuant to Article 15a Federal Constitution Law concerning the setting
of consolidated quality standards to support the establishment and refurbishment
of residential buildings for the purpose of the reduction of greenhouse gases.
Timetable: as soon as possible.

¾

Effective financial funding of the exchange of coal fired small scale firing
installations. Timetable: as soon as possible.
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¾

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

¾

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

¾

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

¾

Implementation of appropriate measures to support that the target value for
Benz(a)pyrene in the ambient air (1 µg/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 quality
are desirable/necessary:
¾

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)

¾

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

¾

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

¾

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)

¾

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

¾

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

¾

Determination of POP-concentrations in waste streams from fossil fuel fired utility
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)

¾

Determination of POP-concentrations in waste streams 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)

¾

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, deinking sludge
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¾

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

¾

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
(subject to financial capabilities).
Data availability on POP emissions into the environment
The following table lists concrete measures to improve quality of available data
regarding POP emissions into the environment:
Concrete Steps

Timetable

Improvement of data quality with respect to
releases 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)
relevant sources

Establishment of monitoring programmes in the
neighbourhood of POP relevant emitters

2008 - identification of relevant sites for
sampling
2008/09 - sampling and measurements
(winter/summer)

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

continued sampling and start of analysis
in 2008

Data availability on POP concentrations in the environment
The following table lists concrete measures to improve quality of available data
regarding POP concentrations in the environment:
Concrete Steps

Timetable

Continuation of ambient air and deposition
Continued sampling
monitoring for POPs at Alpine summits (Sonnblick)
Submission of the application of a follow-up project intended start of project in 2008
to MONARPOP with the following additional main
targets:
¾ Studying POP accumulation across alpine food
chains
¾ Completion of the regional coverage of the
Alps
¾ Inclusion of passive sampling techniques and
bridge building measures to other monitoring
programmes
¾ Modelling the POP load of the Alps
¾ Various dissemination measures, from
international ones (e.g. contributing to control
instruments of the Stockholm Convention) to
local ones (touring exhibitions)
Development of transfer factors to improve
knowledge of interrelations between POP
concentrations in the environment and bioavailable
concentrations.
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2008 - establishment of scientific panel
to elaborate study design

Concrete Steps

Timetable

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
selection of appropriate method

Implementation of a national monitoring programme 2008 - selection of sampling sites
to investigate distribution of deposited POPs
2009 – implementation

2.3 Stockpiles and wastes
Article 6 of the Convention deals with the reduction or elimination of releases from
POPs stockpiles and wastes. Parties have to ensure that stockpiles and wastes are
managed in a manner protective of human health and the environment. Stockpiles
and products and articles in use (mainly PCB containing equipment) are to be
identified and managed in a safe, efficient and environmentally sound manner. The
POPs content of wastes has to be destroyed or irreversibly transformed. Other
methods of disposal can only be used if the POPs content is low or if the destruction
is not the environmentally preferable option.
In Austria additionally to the more general obligations concerning waste management
a provision to destroy POPs wastes by incineration was put into an amendment of
the Waste Management Act70 in 2002 92.
In EC legislation the Waste Framework Directive 2006/12/EC 93 and the Hazardous
Waste Directive 91/689/EEC 94 set a number of provisions that ensure wastes
including stockpiles being handled in an environmentally sound manner. Amongst
other measures, this includes promotion of waste prevention, classification rules for
hazardous waste, the obligation to collect waste and to package and label it
appropriately, to elaborate waste management plans, to permit waste disposal and
recovery installations and the prohibition to dispose of waste in an uncontrolled
manner.
Article 5 of the Regulation (EC) No 850/2004 requires stockpiles to be managed as
waste. The holder of stockpiles greater than 50 kg, consisting of or containing POPs,
shall provide the competent authority with information concerning the nature and size
thereof. The stockpile shall be managed in a safe, efficient and environmentally
sound manner. Member States must monitor the use and management of notified
stockpiles.
According to Austrian legislation, stockpiles of all wastes destined for final disposal
have to be disposed of within one year.
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 irreversibly
transformed. According to Annex V to Regulation (EC) No 850/2004 the following
92
93
94

Federal Law Gazette I No 102/2002, as last amended by Federal Law Gazette I No 2/2008
OJ L 114, 27 April 2006, pp. 9-21
OJ L 377, 31 December 1991, pp. 20-27
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disposal and recovery operations, as provided for in Annex IIA and IIB of Directive
2006/12/EC93, 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.

But Regulation (EC) No 850/2004 includes also the option to deal with waste in
exceptional circumstances otherwise than to destroy or irreversible transform the
POPs content in the waste. This derogation may only be applied if several conditions
are complied with:
•

the holder of the waste has demonstrated to the competent authority that the
operation is environmentally preferable to the destruction or irreversible
transformation of the waste content;

•

the operation is in accordance with relevant Community legislation;

•

the concerned Member State 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 (for POPs waste
under a certain limit level, provided that the waste is solidified or partly stabilised
where technically feasible) under this derogation.
In addition, maximum concentrations limiting the usage of this derogation were
adopted by Council Regulation 172/200721 by the Commission (see table below).
Waste exceeding these ceiling values shall not be managed in another
environmentally preferable way than the destruction or irreversible transformation of
the POPs content in the waste. The proposal on the maximum concentration limits
was adopted in July 2006, by Council Regulation 1195/200620.
Maximum concentration limit

Substance
Aldrin

5000 mg/kg

Chlordane

5000 mg/kg

Dieldrin

5000 mg/kg

Endrin

5000 mg/kg

Heptachlor

5000 mg/kg

Hexachlorobenzene

5000 mg/kg

Mirex

5000 mg/kg

Toxaphene

5000 mg/kg

Polychlorinated Biphenyls (PCB)

50 mg/kg

DDT (1,1,1-trichloro-2,2-bis(4-chlorophenyl) ethane)

5000 mg/kg

Chlordecone

5000 mg/kg

Polychlorinated dibenzo-p-dioxins and dibenzofurans PCDD/PCDF)
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5 mg/kg

Maximum concentration limit

Substance
The sum of alpha-, beta- and gamma-HCH

5000 mg/kg

Hexabromobiphenyl

5000 mg/kg

2.4 Contaminated sites
Article 6 (1) e of the Stockholm Convention sets down that a party has to develop
appropriate strategies for identifying sites contaminated by POPs. Remediation of
those sites shall be performed in an environmentally sound manner.
The Austrian Act on the Financing of the Remediation of Contaminated Sites
(ALSAG 95) regulates how and by whom the remediation of contaminated sites is
financed. It also provides criteria for the allocation of public subsidies. Furthermore it
sets down the procedures for the identification, registration and assessment of
contaminated sites. The ALSAG is implemented by the BMLFUW.
The procedures for the effective management of contaminated sites can be
separated into the following steps: Identification, investigation, assessment,
securing/remediation.
a) Identification
The governments of the provinces have to identify potentially polluted sites (landfills
and industrial or commercial installations active or abandoned before July, 1st, 1989).
All existing information (location, ownership, site history, possible contaminants,
hydrological and geological information, and current use) has to be sent to the
BMLFUW and is recorded by the UBA which maintains a Register of Potentially
Polluted Sites (“Verdachtsflächenkataster”).
b) Investigation
To enable the assessment of sites it is necessary to get more detailed information.
Analyses of groundwater, soil, soil vapour, waste and gas releases from soil are to be
undertaken according to the nature of the site. The selection of sites for investigation
refers to prioritisation procedure establishing a probability of serious risks.
c) Assessment
If the assessment shows that the site presents a danger to environment and human
health, it is registered as polluted site causing significant risks for human health or
the environment in the Register of Contaminated Sites (“Altlastenatlas”). It is
classified according to the urgency and priority of securing and/or remediation
measures.
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Federal Act of the Federal Minister for Environment, Youth and Family of 7 June 1989 on the Financing of
the Remediation of Contaminated Sites; Federal Law Gazette No 299/1989 (as amended)
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d) Securing/Remediation
Securing measures prevent the further spreading of contaminants. As the source of
contamination is not removed, regular controls or further measures are necessary.
Remediation includes the removal of the source of contamination as well as of its
impacts on the environment (e.g. by the immobilization of contaminants or by the
total removal of a waste disposals site).
According to a report of the UBA on the Register of Potentially Polluted Sites and the
Register of Contaminated Sites 96 of January 2006 there are more than 45,000
registered obsolete disposal and production sites in Austria. As in some provinces a
systematic identification of sites has started only recently, a rise in registered
obsolete sites is to be expected. 2,030 suspected contaminated sites are included in
the Register of Suspected Sites. 162 contaminated sites were registered in the
Register of Contaminated Sites (“Altlastenatlas”). For about 100 sites (70
contaminated sites, 30 suspected contaminated sites) securing or remediation
measures were finalized.
POP are not a separate listing category of contaminants in the context of the ALSAG.
Therefore a conclusive number of sites contaminated with POP can not be given. It
can nevertheless be concluded that the procedures in place also cover the
identification of sites contaminated with POP.

2.5 Reporting/Information Exchange/Public Information
According to Article 15 of the Stockholm Convention each party shall report to the
Conference of the Parties on the measures it has taken to implement the provisions
of the Convention and on the effectiveness of such measures in meeting the
objectives of the Convention.
According to Article 9 of the Stockholm Convention each party shall, as far as
possible, participate in the exchange of information concerning the reduction or
elimination of POPs and alternatives to POPs. They shall also designate a national
focal point for this purpose. Currently, the Convention Secretariat maintains a
provisional clearing house for the exchange of all information on POPs and the
Convention. At COP 3 a decision on its formalization was taken. For the time being,
the general POPs Focal Point at the BMLFUW is also responsible for questions of
information exchange.
Article 10 of the Convention obliges parties to promote public awareness and
availability of information on POPs. Each party has to facilitate public participation,
including the opportunity for providing input regarding the implementation of this
Convention.
In Austria consultation and communication with stakeholders and other authorities
are part of the legislative process. All legislative materials have to pass a public
consultation process. Therefore, also the draft National Implementation Plan
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G. Spausta, S. Weihs; Verdachtsflächenkataster und Altlastenatlas (Register of Potentially Polluted Sites and
Register of Contaminated Sites); Report of Umweltbundesamt REP-0017, Vienna, 2006; ISBN 3-85457816-4
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(including the draft for a National Action Plan) was submitted - by way of a general
consultation procedure – to the relevant Federal and provincial authorities as well as
to the various stakeholders97 which were asked to give their statements.
Access to environmental information is a basic right in Austria, as Austria is also a
party to the Aarhus Convention on Access to Information, Public Participation in
Decision-making and Access to Justice in Environmental Matters98.
The results of POPs-related studies and monitoring projects like MONARPOP are
publicly available on websites or by download.

2.6 Monitoring and Research/Effectiveness Evaluation
According to Article 11 of the Stockholm Convention parties shall encourage and
facilitate monitoring and research on POPs, their alternatives and possible candidate
POPs via national and international programmes and networks. Areas of interest
include sources and releases, presence and levels in the environment and effects on
human health among others.
On a more general level, the Convention foresees a periodic evaluation of its
effectiveness based on comparable monitoring data. To achieve a global coverage,
existing monitoring programmes and mechanism are to be used to the extent
possible and to be amended by additional data. COP 2 of the Convention has
installed a Technical Working Group of 15 scientific experts to develop a Global
Monitoring Plan and its implementation. Austria participates actively in the
preparation of methods to evaluate efficiency. Peter Weiss (UBA) is the national focal
point on scientific issues who has contributed special expertise on measurement
methods and POPs in the Alpine region.

2.6.1 Ground water and water courses
In Austria, up to 90 different chemical/physical substances are examined at
approximately 2,000 ground-water and 250 flowing-water gauging points. Each
gauging point was selected carefully and is documented in a respective gaugingpoint master file. The examinations are conducted by top-level laboratories.
Austria’s water-body monitoring system is deemed to be among the best in the whole
European region. Approximately 30 Mio € were already invested in the programme,
providing Austria with exact data on the quality of domestic waters. Soon, also lakes
will be integrated into this examination program, the special asset of which is its
ability to provide comparable results for all of Austria according to uniform standards.
The data on the water quality are compiled in annual reports and, following the idea
of active information policy, will be easily retrievable via the Internet.
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like, e.g., economic organizations, women´s organizations, groups dealing with the health of children (see Art
7 para 2 of the Stockholm Convention)
Aarhus Convention on Access to Information, Public Participation in Decision-Making and Access to Justice
in Environmental Matters, Federal Law Gazette III No 88/2005
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The aim is to preserve this high level of water-quality monitoring, since monitoring is
a central task in the implementation of the EU Water Framework Directive, and to be
able to point out possible hazards in due time and to launch adequate measures.
Additionally, accompanying research is needed in order to be able to identify harmful
and active substances as well as to bring EU policy concerning chemical substances
more in line with the precautionary principle.

2.6.2 POPs in the Alpine region (MONARPOP 99)
Already during the 1990s, the UBA began to study the levels of POPs concentrations
in remote alpine regions in Austria 100. Whereas the concentrations of POPs in the
arctic regions are well-investigated, these studies which further developed some
analytical methods (analyses of POPs and other organic chemicals in pine needles
and top soil) for this purpose showed first results for a region in the very centre of
Europe – the Alps. Based on these efforts, the UBA and the BMLFUW initiated a
much broader study of the issue, together with government and scientific institutes in
Germany, Italy, Slovenia and Switzerland. The project MONARPOP (Monitoring
Network in the Alpine Region for POPs and others) was funded partly by the
European Regional Development Fund (ERDF) via the INTERREG programme
“Alpine Space”, partly by the national governments (in Austria also by the provincial
governments) and the individual institutes. As MONARPOP was the first monitoring
programme to study the whole region of the Alps, it yielded groundbreaking results
which were presented at a symposium in Salzburg in November 2007 and will be
published in diverse scientific magazines. The project was also well recognized by
the Stockholm Convention – it has been part of the “Master List of Actions” under the
Stockholm Convention which summarizes examples of noteworthy actions
concerning the reduction of the release of POPs. Apart from that, MONARPOP was
also included in the existing monitoring programmes which will be part of the first
effectiveness evaluation of the Stockholm Convention in 2009. The project lasted
from 2003 to 2007; a continuation – with more project partners and an expanded
scope – is foreseen.

2.6.3 Further monitoring activities
The National Action Plan sets out an account of POP-related monitoring activities
conducted by the Federal Environmental Agency (UBA).
The Dioxin laboratory of the UBA is part of the Accredited Testing Laboratory for
Environmental, GMO and Fuel Analysis. It specializes in the analysis of organic
pollutants, in particular dioxins and dioxin-like PCBs. Its work includes not only the
analysis itself, but also sampling as well as the development of analytical methods for
all environmental media, consumer goods and food and feedstuff (for example the
development of active air samplers for the MONARPOP project). Other monitoring
programmes concerning POPs include a regular control of air pollutants in Austria’s
larger cities and some industrial sites and a smaller project on POPs in soil samples.
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Further details on MONARPOP can also be found on the website www.monarpop.at
UBA studies – POPs in forest areas located far away from emission sources
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Results from the work of the Dioxin laboratory were also included in the development
of the Dioxin Toolkit 101 for the Stockholm Convention.
Also the Austrian Federal provinces are conducting POP monitoring programmes and
have adequate laboratory equipment at their disposal. Yet the BMLFUW is not
familiar with all these monitoring activities. By way of example, mention should be
made here of the evaluations of POPs in Alpine lakes in the Federal province of
Vorarlberg as well as of the studies on POPs in waste wasters, sewage sludges,
fertilizers, soils and liquid manures.

2.7 Technical assistance
Article 12 of the Stockholm Convention obliges parties to cooperate to provide timely
and appropriate assistance to developing countries and countries with economies in
transition, to assist them to develop and strengthen their capacity to implement their
obligations under the Convention. Parties shall provide technical assistance and
promote the transfer of technology relevant to the Convention, possibly via regional
centres.
In Austria the general policy on development assistance is formulated by the Federal
Ministry of European and International Affairs. The Austrian Development Agency
(ADA) is responsible for the practical implementation (review of projects, allocation of
financial subsidies). A certain amount of financial aid is also allocated by the Federal
Ministry of Finance, while it is also up to individual ministries to fund specific projects
out of their own budgets. For example the BMLFUW donated money for the holding
of meetings of the POPs Review Committee and the negotiating committees and it
supported awareness-raising workshops in developing countries for the Stockholm
and the Rotterdam Convention. Concerning the transfer of technology by assistance
to regional centres it has to be noted that Austria as seat state of the UNIDO
subsidizes UNIDO’s Cleaner Production Centres that support the development of
environmentally sound industrial production in developing countries and countries
with economies in transition.
But while many projects supported by Austrian donors contribute to the aims of the
Stockholm Convention (e.g. also in agricultural programmes), there is so far no
coordinated strategy concerning technical assistance for POPs. Yet it has to be
mentioned that besides the combat of poverty, conflict prevention and peacekeeping,
environmental protection is one of the three primary goals of Austrian Development
Cooperation which is, among other things, actively committed to global environmental
agreements and environmental programmes. As Austria is, compared to other
donors, a minor contributor to international development, it will not be possible to take
up POPs as a separate objective for Austrian development cooperation.
The issue has to be seen in the context of the Strategic Approach to International
Chemicals Management (SAICM 102), which was adopted in February 2006 in Dubai.
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The Stockholm Convention obliges parties to identify sources of releases of unintentionally produced POPs.
Not all participating countries are able to make exact measurements for all sources. The Dioxin Toolkit
summarizes methods for the estimation of the scale of potential dioxin sources, thus enabling countries to
provide comparable source inventories
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One of the main objectives of SAICM is the development of sound chemicals
management in developing countries and countries with economies in transition. The
Global Plan of Action (GPA) summarizes about 300 activities ranging over the whole
life-cycle of chemicals that can contribute to this aim, among them the ratification and
implementation of the Stockholm Convention and several obligations of the
Convention e.g. the transfer of sound technology, management of (POPs) wastes
and the treatment of contaminated sites. The inclusion of sound chemicals
management into the development agenda would therefore also contribute to the
implementation of the Stockholm Convention.

3

Activities within the context of the National
Implementation Plan
3.1 Policy statement

Being aware of the risks of using persistent chemicals, Austria has actively
participated in the negotiations for the Stockholm Convention on Persistent Organic
Pollutants with the aim of achieving an efficient agreement.
It is clearly recognized that persistent organic pollutants are among the most
dangerous and widespread chemicals. Therefore it is necessary that these chemicals
are eliminated as far as possible. Intentionally produced POPs have been banned in
Austria since several years. In line with the precautionary principle new chemicals
with POPs-like characteristics which are not yet included in the Stockholm
Convention are not be allowed for production and use.
The releases of unintentionally produced POPs like dioxins or PCBs have already
been reduced significantly over recent years, and Austria is determined to achieve
further release reductions and to stipulate reduction measures which are in line with
the state of the art of technology with regard to facilities emitting POPs (for more
detailed information, see National Action Plan - Chapter 2.2. or Attachment). In this
context, Austria has also been actively engaged in the working group on Best
Available Techniques and Best Environmental Practices which was set up by the
Conference of the Parties.
Concerning contaminated sites, efforts to identify and remedy sites contaminated
with POPs will be continued.
The complete destruction of POPs containing wastes is already now a legal
obligation in Austria. Remaining stocks or obsolete POPs preparations will be
managed accordingly.
As POPs are very long-lived chemicals and can be found, albeit in very small
concentrations, in all environmental media, it is necessary to inform the interested
public on this issue and to enable information exchange on this topic nationally as
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The main documents of SAICM are: the Dubai Ministerial Declaration, the Overarching Policy Strategy
(OPS) and the Global Plan of Action (GPA). More detailed information on SAICM can be found on the
website www.chem.unep.ch/saicm/
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well as internationally. Austria is therefore committed to give access to relevant
information on POPs and to encourage information exchange.
Austria has contributed substantially to the knowledge on POPs in the alpine region.
Monitoring of and research on POPs is seen as a valuable input for the functioning
and effectiveness of the Stockholm Convention. Austria will strive to investigate and
reduce the still-existing data gaps (e.g. concerning POP emissions from certain
sources or POP concentrations in the environment).
As the effects of POPs are not restricted to the local level, but can be transported
worldwide, Austria is committed to support developing countries and countries with
economies in transition in eliminating POPs via technical assistance and information
exchange.

3.2 Implementation strategy
The following sub-chapters which are based on the previous chapter’s structure
outline in more detail the implementation strategy to meet the obligations of the
Stockholm Convention. In each sub-chapter concrete steps are given. The time
table set out in sub-chapter 3.2.8. summarizes these steps and puts them into a
temporal context.
The measures set out in the National Implementation Plan and the National Action
Plan shall be laid down by the Federal Minister for Agriculture, Forestry, Environment
and Water Management. A lot of these steps can only be realized in cooperation with
other ministries and/or institutions. Accordingly, agreement must be reached with the
Federal Minister of Economics and Labour with regard to commercial plants 103.
Nevertheless, the coordination will remain with the BMLFUW, in particular with the
national POPs Focal point.
Concerning the National Implementation Plan and in accordance with Decision SC1/12 by the First Conference of the Parties to the Stockholm Convention the need for
an update can be triggered by external (changes in the Convention) or internal
(changes in national legislation or results of source inventories) reasons. As far as
can be foreseen, the most relevant trigger for Austria would be the inclusion of new
POPs into the Convention. A relevant decision of the Conference of the Parties would
therefore automatically trigger the need for a review of the Austrian NIP within two
years of the entry into force of the decision.
The review and update has to be coordinated by the BMLFUW in cooperation with
the POP/PBT group (see chapter 3.2.5.) and the Platform for International Chemicals
Management. This SAICM platform is an interministerial coordination group in the
BMLFUW which is responsible for comprehensive coordination in the area of
international chemicals management and, in particular, for the Rotterdam and
Stockholm Conventions.
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pursuant § 74 of the 1994 Trade, Services and Industry Act, Federal Law Gazette No 194/1994
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3.2.1 Intentionally produced POPs
Most intentionally produced POPs were banned in Austria already since 1992. It is
therefore not necessary to take additional measures either with a view to legislation
or to enforcement. Until the end of 2007, lindane was still used in veterinary products
and medical products (lice shampoos, scabies remedies). According to the POPs
Regulation (EC) 850/2004 the use of these products had to be banned by January
2008 at the very latest. The last authorization of a preparation containing lindane was
abolished in January 2008. Thus it was made sure that all types of use ceased with
this date.
Concrete step:
¾ Removal of lindane preparations from Austria Codex of Medical Products

3.2.2 Unintentionally produced POPs
For relevant information, please see the measures set out in the Austrian National
Action Plan (Chapter 2.2.F. or Annex).

3.2.3 Stockpiles and Wastes
The existing legal framework basically ensures the environmentally sound
management of stockpiles and waste consisting of, contaminated with or containing
POPs. With regard to obsolete pesticides the Commission Study to Facilitate the
Implementation of Certain Waste Related Provisions of the Regulation on POPs
(BIPRO, 2005) estimated that there are stocks containing 5,370 tonnes in the
Member States, mainly in the new Members States. As POP pesticides were banned
in Austria as early as in 1992, it is highly improbable that large stockpiles of POP
Pesticides that are already banned can still be found in Austria. This fact is also
corroborated by studies which found that over the last decade there has been a
continuous decrease of concentrations of these banned pesticides in environmental
compartments below the limit of detection. Also the controls relating to the placing on
the market of plant protection products which were conducted at close intervals did
not find any stockpiles of obsolete POP pesticides 104.
Preparations containing lindane: According to POP Regulation (EC) No 850/2004
stocks of more than 50 kg of POPs or preparations containing POPs have to be
registered at the Competent Authority and managed appropriately. It can be
assumed that stocks of lindane preparations in Austria will not surmount this weight.
Nevertheless, also smaller stocks should be registered and have to be disposed
accordingly.
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see BMLUFW: Österreich-Bericht 2006 (2006 Austria Report) – Official Control Measures in accordance
with Article 17 of Council Directive 91/414/EEC concerning the placing of plant protection products on the
market
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Concrete step:
¾ Till end of December 2008: surveying of potential lindane containing stocks
and safe disposal
Concerning the disposal of PCBs it can be concluded that the legal situation is in line
with EC’s PCB-Directive 96/59 and that the legislative and enforcement measures
are sufficient. Large, oil-filled transformers are not in use anymore and were disposed
of safely. As a guiding principle all capacitors larger than 25 mm are treated as if
containing PCBs and are disposed of by high-temperature incineration. An Austrian
standard regulates the environmentally sound demolition of buildings as well as the
identification of hazardous substances (incl. PCBs) in buildings 105. The need for
additional steps is under evaluation.

3.2.4 Contaminated sites
The procedures for the identification and remediation of contaminated sites in Austria
are sufficient for the purposes of the Stockholm Convention. Further measures
concerning legislation and enforcement are not necessary.
With a view to reporting under the Convention it could be useful to enable an easier
identification of sites related to POPs contamination.
Concrete step:
¾ Introduce the term POPs into the categorization of contaminated sites to
enable an easier identification of sites contaminated with POPs

3.2.5 Reporting/Information exchange/Public Information
BMLFUW will draft the report to the Conference of the Parties on the measures it has
taken to implement the Convention in line with Article 15 subsequent to the
transmission of the National Implementation Plan including the National Action Plan.
Concerning information exchange under the Convention this remains the
responsibility of the national focal point in the BMLFUW which is in the best position
to forward possible information requests by other parties to the relevant experts.
It is also necessary to enable the information exchange between relevant authorities
and experts dealing with POPs issues. So far already three meetings of the Austrian
POPs/PBT 106 group, organised by the UBA and the BMLFUW, have taken place. It is
105
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Austrian standard ÖNORM B 2251 – new edition August 2006; includes procedural and contract provisions
for the execution of demolition works. To be applied in addition, if pollutant contaminations are suspected:
ÖNORM Rule 192139 – Investigation of pollutants in buildings
Authorities and institutions from different units of BMLFUW (Chemicals policy, Industrial Installations, Air
pollution, Waste Management, International affairs, Plant Protection Products), several departments of the
UBA (Chemicals, Biocides, Water Quality, Forest) and the Agency for Food Safety (Department for Plant
Protection Products Authorization) participated in the meetings
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necessary to continue these meetings to enable a meaningful and efficient
cooperation of all the authorities and experts dealing with POP issues.
This platform should also be used for the information of the interested public. There
are plans to run a POP website as of autumn 2008 which is part of the BMLFUW
website. Also a regular newsletter is possible.
Concrete steps:
¾ Regular meetings of the POP/PBT-Group in May and December (after COP
meetings and meetings of the POP Review Committee);
¾ Autumn 2008: Installation of a POP website in the framework of the
“umweltnet” (www.umweltnet.at) of the BMLFUW to be used by participants of
the POP/PBT-Group and the interested public;
¾ Regular update of website

3.2.6 Monitoring and Research/Effectiveness Evaluation
The project MONARPOP in the framework of the European INTERREG-Programme
was the largest monitoring project on POPs during the recent years. As it is also part
of the existing monitoring programmes in the context of the effectiveness evaluation
of the Stockholm Convention, a certain continuity of the project is necessary, in
particular the active air sampling at high altitude sites. A follow-up project with an
expanded scope is in the planning stage.
Apart from this larger project, the BMLFUW will continue to cooperate with the UBA
in providing active input in the Convention concerning the work of the POPs Review
Committee, the development of the Dioxin Toolkit and the BAT/BEP guidelines and
the effectiveness evaluation of the Convention.
Concrete steps:
¾ Check possible financing of MONARPOP follow-up project from funds
earmarked for the promotion of research

3.2.7 Technical Assistance
It has to be taken into account that the issue of capacity building, technical
assistance and transfer of technology is closely linked to the implementation of
SAICM in Austria and the inclusion of sound chemicals management into the
objectives for development assistance.
Concrete Steps:
¾ Inclusion of the issue of sound chemicals management into the Austrian
development cooperation policy
¾ Survey on Status quo in 2008: how far do development projects contribute to
SAICM aims (based on the activities listed in the GPA) and how can these
activities be conducted more effectively and coherently? Special attention
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should be given to projects possibly pertaining to the elimination of POPs (e.g.
use of pesticides, disease-vector control, transfer of technology for
incineration)
¾ Develop general objectives/guidelines for development assistance in the area
of chemicals management
¾ Annual summary of cooperation projects concerning chemicals management

3.2.8 Timetable
Concerning unintentionally produced POPs see Chapter 2.2.F. and the measures
described therein.
Timetable
January to June 2008

Concrete Steps

Requirements

3.2.1. Intentionally produced
POPs:
Removal of lindane
preparations from Austria
Codex
3.2.4. Contaminated sites:
Introduction of the term POPs
into the categorization of
contaminated sites to enable an
easier identification of sites
contaminated with POPs
3.2.7. Technical Assistance:
Survey on Status quo
concerning SAICM (and POPs)
activities

July to December 2008

Cooperation with Ministry of
European and Foreign Affairs
and ADA

3.2.3. Stockpiles/Wastes:
Surveying potential stocks of
products containing lindane and
their safe disposal

Cooperation with Chamber of
Commerce

3.2.5. Information
exchange/Public Information:
September 2008: Reporting in
line with Art. 15 of the
Convention

BMLFUW ( POP Official
Contact Point)

December 2008: next meeting
of POP/PBT-group

Organised by POP Focal Point

Installation of POP website at
www.umweltnet.at
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Timetable

Concrete Steps

Requirements

3.2.7. Technical Assistance:
Development of general
objectives/guidelines for
development cooperation in the
area of “Sound Chemicals
Management”

Cooperation with Ministry of
European and Foreign Affairs
and ADA

December 2008: summary of
cooperation projects concerning
“Sound Chemicals
Management”
January to June 2009

3.2.5. Information
exchange/Public Information:
June 2009: Next Meeting of
POP/PBT-Group
Review of NIP:
Follow-up of COP4 - Necessity
of NIP update
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Decision to be taken in
cooperation with POP/PBTGroup and Platform for
International Chemicals
Management

4 Annex
Abbreviations
ADA

Austrian Development Agency

AGES

Österreichische Agentur für Gesundheit und
Ernährungssicherheit, Austrian Agency for Health
and Food Safety,

BAES

Bundesamt für Ernährungssicherheit, Federal
Office for Food Safety

Basel Convention

Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their
Disposal

BAT

Best Available Technique

BEP

Best Environmental Practise

BMLFUW

Bundesministerium für Land- und Forstwirtschaft,
Umwelt und Wasserwirtschaft; Austrian Federal
Ministry for Agriculture, Forestry, Environment and
Water Management

CIP

Community Implementation Plan

COP

Conference of the Parties

CLEEN

Chemicals Legislation European Enforcement
Network

CLRTAP

Convention on Long-Range Transboundary Air
Pollution

DDE

Dichloro-diphenyl-dichloroethylene (main
metabolite of DDT)

DDT

Dichloro-diphenyl-trichloroethane

HCB

Hexachlorobenzene

HCH

Hexachlorocyclohexane

IPPC

Integrated Pollution and Prevention Control

NIP

National Implementation Plan

PAH

Polyaromatic Hydrocarbons

PBBs

Polybrominated Biphenyls

PBT

Persistent, bioaccumulative and toxic chemicals

PCBs

Polychlorinated Biphenyls

PCTs

Polychlorinated Terphenyls

POPs

Persistent Organic Pollutants

PSM-VO

Pflanzenschutzmittelverbots-Verordnung;
Ordinance on the Ban of Certain Plant Protection
Products

SAICM

Strategic Approach to International Chemicals
Management

SBM-VO

Schädlingsbekämpfungsmittelverordnung,
Ordinance on the Ban of Certain Biocidal Products
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SchäHöV

SchädlingsbekämpfungsmittelhöchstwerteVerordnung, Ordinance on Maximum Residue
Levels of Plant Protection Products

UBA

Umweltbundesamt, Federal Environmental Agency

UNECE

United Nations Economic Commission for Europe

UNEP

United Nations Environment Programme

UNIDO

United Nations Industrial Development
Organization
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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, Environment 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 hexachlorobenzene (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(1,2,3cd)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 meeting 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 comply with
certain national and international obligations a variety of comprehensive and to some extent
cross-sectoral measures and instruments are currently in development in Austria. These
measures are aiming at the reduction of greenhouse gases, NOx 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 transposition of a
variety of measures is still pending making a source specific forecast of POPs releases difficult.
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 burning 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 fertilizing purposes).
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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 projection (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),
mobile vehicles and fossil fuel fired boilers in industry and energy. Emissions will slightly
increase in waste incineration, co-incineration 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: Relevant source categories of PCDD/F (UMWELTBUNDESAMT 2006a, b; own calculation)
Table A: PCDD/F emissions from Source Categories Part II for 2004 and projection to 2010 (WIFO 2005;
UMWELTBUNDESAMT 2006a, b; own calculation).
Source Category Part II

2004
[g I-TEQ]

2010
[g I-TEQ]

0.230

0.282

Cement kilns firing hazardous waste ;

0.108

0.114

Production of pulp using elemental chlorine or chemicals
2
generating elemental chlorine for bleaching ;

0.000

0.000

0.512

0.512

Waste incinerators, including co-incinerators of municipal,
hazardous or medical waste or of sewage sludge;
1

The following thermal processes in the metallurgical industry
(i) Secondary copper production
(ii) Sinter plants in the iron and steel industry

3.040

(iii) Secondary aluminium production

1.813

1.813

NO

NO

5.703

5.021

(iv) Secondary zinc production
Total (Part II)

2.300

1

figures represent total emissions from cement kilns
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.

2
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Table B: PCDD/F emissions from Source Categories Part III for 2004 and projection to 2010 (WIFO 2005;
UMWELTBUNDESAMT 2006a, b; own calculation).
Source Category Part III

2004
[g I-TEQ]

2010
[g I-TEQ]

Open burning of waste;

0.216

0.216

Thermal processes in the metallurgical industry not mentioned in Part
II;

0.375

0.499

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

NA

NA

Crematoria

0.154

0.165

Motor vehicles, particularly those burning leaded gasoline

Specific chemical production processes releasing unintentionally
formed persistent organic pollutants, especially production of
chlorophenols and chloranil

1.503

1.303

Destruction of animal carcasses

NA

NA

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

NA

NA

Shredder plants for treatment of end of life vehicles

NA

NA

Smouldering of copper cables

NA

NA

0.000

0.000

34.131

31.733

Waste oil refineries
Total (Part III)
* 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 processes 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 (IId 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 II for 2004 and projection to 2010.
(UMWELTBUNDESAMT 2006a, b; own calculation)
Source Category Part II

2004
[kg HCB]

2010
[kg HCB

0.196

0.282

Cement kilns firing hazardous waste ;

0.016

0.020

Production of pulp using elemental chlorine or chemicals
2
generating elemental chlorine for bleaching ;

0.000

0.000

(i) Secondary copper production

0.090

0.166

(ii) Sinter plants in the iron and steel industry

3.261

(iii) Secondary aluminium production

0.665

0.907

NO

NO

4.230

5.211

Waste incinerators, including co-incinerators of municipal,
hazardous or medical waste or of sewage sludge;
1

The following thermal processes in the metallurgical industry

(iv) Secondary zinc production
Total (Part II)

3.863

1

figures represent total emissions from cement kilns
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.

2
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Table D: HCB emissions from Source Category Part III for 2004 and projection to 2010.
(UMWELTBUNDESAMT 2006a, b; own calculation)
Source Category Part III

2004
[kg HCB]

2010
[kg HCB]

Open burning of waste, including burning of landfill sites;

0.043

0.043

Thermal processes in the metallurgical industry not mentioned in
Part II;

0.016

0.016

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

NA

NA

Crematoria

0.015

0.032

Motor vehicles, particularly those burning leaded gasoline

Specific chemical production processes releasing unintentionally
formed persistent organic pollutants, especially production of
chlorophenols and chloranil

0.300

0.258

Destruction of animal carcasses

NA

NA

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

NA

NA

Shredder plants for treatment of end of life vehicles

NA

NA

Smouldering of copper cables

NA

NA

Waste oil refineries

NA

NA

40.538

40.432

Total (Part III)
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 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 vehicles
increase more strongly than those of residential sources. Hence the share of vehicles
increase to 20.8% and that of residential sources decrease to 73.3%. Overall emissions
increase to 9,130 kg. The shares of open burning of waste (3.2%) and sinter plants (1.6%)
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 II for 2004 and projection to 2010.
(UMWELTBUNDESAMT 2006a, b; own calculation)
Source Category Part II

2004
[kg PAH]

2010
[kg PAH]

11.7

12.1

Cement kilns firing hazardous waste ;

2.5

2.8

Production of pulp using elemental chlorine or chemicals
2
generating elemental chlorine for bleaching ;

0.0

0.0

0.0

0.0

Waste incinerators, including co-incinerators of municipal,
hazardous or medical waste or of sewage sludge;
1

The following thermal processes in the metallurgical industry
(i) Secondary copper production
(ii) 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

170.7

165.3

Total (Part II)
1

figures represent total emissions from cement kilns
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.

2
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Table F: PAH emissions from Source Category Part III for 2004 and projection to 2010.
(UMWELTBUNDESAMT 2006a, b; own calculation)
Source Category Part III
Open burning of waste, including burning of landfill sites;

2004
[kg PAH]

2010
[kg PAH]

295.6

295.6

2.9

2.9

Residential combustion sources;

6,494

6,695

Fossil fuel-fired utility and industrial boilers;

22.3

11.4

Firing installations for wood and other biomass fuels;

33.1

63.8

Specific chemical production processes releasing unintentionally
formed persistent organic pollutants, especially production of
chlorophenols and chloranil

NA

NA

Crematoria

0.0

0.0

1,770

1,894

Destruction of animal carcasses

NA

NA

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

NA

NA

Shredder plants for treatment of end of life vehicles

NA

NA

Smouldering of copper cables

NA

NA

Thermal processes in the metallurgical industry not mentioned in
Part II;

Motor vehicles, particularly those burning leaded gasoline

Waste oil refineries
Total (Part III)

NA

NA

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
1
the European Pollutant and Emission Register (EPER ) which reports emissions from certain
industrial installations. According to Austria´s release data from EPER (basic year: 2004) there
2
are no industrial facilities which exceed the release 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
3
Framework Directive (WFD) . HCB, Aldrin, Dieldrin, Endrin, DDT and HCH only were included in
this exercise for surface waters because a previous prioritisation study has shown that emissions
4.
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.

1

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).

3

EU Water Framework Directive 2000/60/EG, Österreichischer Bericht über die Ist-Bestandsaufnahme, BMLFUW
2005, p. 91ff.

4

Gefährliche Stoffe in Oberflächengewässern - Fachgrundlagen für österreichische Programme nach Artikel 7 der
Richtlinie 76/464/EWG. Textband, BMLFUW 2002

18

Stockholm Convention on POPs and EU-POPs Regulation – Evaluation of the efficacy of national laws and policies

For HCB a programme of measures for the reduction of emissions into surface waters 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
5
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 permanent 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 residential 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).

5

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)
Note: Total releases may be higher since for many source categories (e.g. metallurgical sector) which
have the potential of POPs releases via waste qualified emission factors are not available.

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 occur 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 mechanical-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 containing 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 concentrations 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, chlorine 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 gardens).

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
1

Pulp exported

0.123

1

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 explained by the fact
that filter dust from the clinker process (average PCDD/F concentration: 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 (average: 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.
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:
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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 nineties. 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 POPRegulation
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 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 relevant legal provisions (e.g. by laying
down stricter emission limit values).
An important target area are small residential combustion plants which hold responsible 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 fertilising 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 certain wastes as well as
further POP related monitoring activities have been formulated 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 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.
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National legislation

Contents with respect to POPs

Timetable/Concrete Steps

ELVs for dust, CO, Corg, NOx
Emission Protection Act for
Steam Boilers (Fed. Law Gaz. I
No. 2004/150) and Clean Air
Ordinance for Steam Boilers
(Fed. Law Gaz. No. 1989/19 as
amended by Fed. Law Gaz. II No.
2005/55)

Adaptation to BAT necessary
(stricter ELVs for dust)

Industrial Code 1994 and specific ELV for various air pollutants
ordinances

Continuous evaluation with
regard to BAT necessary

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

ELVs for dust, CO, Corg, NOx

Adaptation to BAT necessary
(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. II
No. 1997/160 amended by Fed.
Law Gaz. II No. 2007/290)

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

Adaptation to BAT by
amendment in November 2007

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

ELVs for dust, CO, Corg, NOx,
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. II No.
1998/1 amended by Fed. Law
Gaz. II No. 2008/86)

ELVs for dust, CO, Corg, Nox,
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, Nox,
VOCs

Continuous evaluation with
regard to BAT necessary

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

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

stricter ELVs for dust for coincineration plants

Austrian Water Act and specific
Ordinances:

ELVs for AOX and POX in the
branch specific ordinances

Ordinance on limitation of waste
water emissions from flue gas
treatment (Fed. Law Gaz. II No.
2003/271)

ELVs for PCDD/F

Continuous evaluation with
regard to BAT

Ordinance on limitation of waste
water emissions from processing
of coal (Fed. Law Gaz. II No.
1997/346)

ELVs for PAHs

Continuous evaluation with
regard to BAT

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

ELVs for AOX and specific POPs

Continuous evaluation with
regard to BAT

Timetable: as soon as possible
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National legislation

Contents with respect to POPs

Timetable/Concrete Steps

Ordinance on the determination
of the target state for surface
waters (Fed. Law Gaz. II No.
2006/96)

Environmental quality standard
for HCB

For PAHs community
environmental quality standards
will be determined (presumably
in 2008)

Ordinance on landfills (Fed. Law
Gaz. II 2008/39)

Limit values for the content of
PAH in wastes

Recently amended

Compost Ordinance (Fed. Law
Gaz. II 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

Other relevant legal provisions

Ordinances of the Federal
Provinces concerning the
protection of soils

Air Quality Protection Act (IG-L)

Elaboration of target values for
organic pollutants (including
polybrominated diphenylethers,
perfluorinated tensides and
pesticides) with the aim to
reduce pollution of soils
§ 21 IG-L: Legal basis for an
ordinance

Laws of the Federal Provinces
concerning residential
combustion sources

Timetable: as soon as possible
evaluation whether generally
binding ELVs for crematoria in
an ordinance according to § 21
IG-L are necessary
Timetable: Agreement pursuant
to Art. 15a Federal Constitution
Law concerning the placing on
the market and the inspection of
combustion installations planned
(draft sent out for comments in
September 2006); rapid
transposition of the requirements
of this agreement into the law of
the federal provinces
(presumably in summer 2008)

Act on open burning of biogenic
materials (Fed. Law Gaz.
1993/405)

Prohibition of burning of biogenic
materials, many exemptions
possible

Timetable: as soon as possible
evaluation of the ordinance 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
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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:
¾

Establish compliance with the requirements of the agreement between the federal provinces
pursuant to Article 15a Federal Constitution Law concerning the setting of consolidated
quality standards to support the establishment and refurbishment of residential buildings for
the purpose of the reduction of greenhouse gases. Timetable: as soon as possible.

¾

Effective financial funding of the exchange of coal fired small scale firing installations.
Timetable: as soon as possible.

¾

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

¾

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

¾

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

¾

Implementation of appropriate measures to support that the target value for Benz(a)pyrene
3
in the ambient air (1 µg/m ) 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 quality are desirable/necessary:
¾

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)

¾

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

¾

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

¾

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)

¾

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

¾

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

¾

Determination of POP-concentrations in waste streams from fossil fuel fired utility 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)

¾

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)

¾

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

¾

Quantification of POPs in filter dusts from the clinker process (Austrian cement kilns)
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¾

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 (subject to financial
capabilities).

Data availability on POP emissions into the environment
The following table lists concrete measures to improve quality of available data regarding POPs
emissions into the environment:
Concrete Steps

Timetable

Improvement of data quality with respect to
releases 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)
relevant sources

Establishment of monitoring programmes in the
neighbourhood of POP relevant emitters

2008 - identification of relevant sites for
sampling
2008/09 - sampling and measurements
(winter/summer)

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

continued sampling and start of analysis
in 2008

Data availability on POP concentrations in the environment
The following table lists concrete measures to improve quality of available data regarding POPs
concentrations in the environment:
Concrete Steps

Timetable

Continuation of ambient air and deposition
monitoring for POPs at Alpine summits (Sonnblick)

Continued sampling

Submission of the application of a follow-up project
to MONARPOP with the following additional main
targets:

intended start of project in 2008

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
programmes
Modelling the POP load of the Alps
Various dissemination measures, from international
ones (e.g. contributing to control instruments of the
Stockholm Convention) to local ones (touring
exhibitions)
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Concrete Steps

Timetable

Development of transfer factors to improve
knowledge of interrelations between POP
concentrations 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 programme 2008 - selection of sampling sites
to investigate distribution of deposited POPs
2009 – implementation
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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 hexachlorobenzene (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(1,2,3cd)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 meeting 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 review 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 Convention. 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.g. 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.

1.1

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 production processes – are taken from the
Austrian Energy Balance (UMWELTBUNDESAMT, 2006a), whereas for the year 2010 activity
data are taken from the most actual energy forecast available (WIFO, 2005).
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6

7

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
(“Österreichische Luftschadstoffinventur – OLI”) which gives a yearly update 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 comprehensive and to some extent
cross-sectoral measures and instruments are currently in development in Austria. These
measures are aiming at the reduction of greenhouse gases, NOx 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 specific 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 manufacture, and
thermal processes, such as waste incineration. PCDD/PCDF are the only POPs whose
mechanism of formation has been studied extensively in combustion-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 precursor or generated by
a chemical reaction, the carbon must assume an aromatic structure.
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 combustion. Under conditions of poor
combustion, PCDD/PCDF can be formed in the burning process itself.

6

SNAP: Standard Nomenclature of Air Pollutants

7

NFR: Nomenclature for Reporting
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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 reactions 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 different 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, especially
against the fungal disease 'bunt' that affects some cereal crops. The marketing 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 combustion
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 oxygen-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 combustion
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 oxygen-containing species, those
parameters and factors that favour formation of PCDD/PCDF also generate PCB and HCB.

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, garbage 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 distributed 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 inventories.
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2

SOURCE INVENTORY OF POPS RELEASES INTO AIR

In this section two inventories are described: the Austrian air emissions inventory
(“Österreichische Luftschadstoff-Inventur OLI”) according to UNECE/LRTAP and the inventory
developed according to the source categories of Annex C of the Stockholm Convention
(including PAH as required by the EU-POP Regulation).
There are distinct methodological differences between these two inventories: The OLI 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 Reporting).
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 substantial 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) regulates 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 (“Österreichische Luftschadstoff-Inventur OLI”), which covers
z greenhouse gases (GHG)
z “NEC gases” (SOx, NOx, NH3, NMVOC) and CO
z POPs (PAHs, HCB, PCDD/F)
z heavy metals (Pb, Cd, Hg)
z particulate matter (TSP, PM10 and PM2.5)

For the Umweltbundesamt a national air emission inventory that identifies and quantifies 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 different emission sources and hence
can be a basis for policies to reduce emissions.
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2.1.1 Trends for POPs Emissions into Air
Emissions of the three POP categories PAH, PCDD/F and HCB decreased significantly from the
year 1985 to the year 1994 as a result of legal regulations concerning 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

-68%

-78%

-58%

Trend 1985 - 2004

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)

32

Stockholm Convention on POPs and EU-POPs Regulation – Evaluation of the efficacy of national laws and policies

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 Convention`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 processes 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:
Table 2: Waste Incineration Plants in Austria (UMWELTBUNDESAMT 2007a)
Waste Input [t/a]
2004

2005

Spittelau (Vienna)

268,957

258,256

Flötzersteig (Vienna)

209,627

208,797

Dürnrohr (AVN)

323,060

322,963

Wels I (WAV)

103,661

77,730

Wels II (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

95,956

91,418

Simmering DR 1-2

3

PCDD/F emissions into air are in the range of 0.0013 to 0.05 ng/Nm (I-TEQ; at 11 % oxygen),
which is within (or in some cases even below) the ranges associated with Best Available
3
Techniques (0.01 – 0.1 ng/Nm ; 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. continuous sampling of flue-gas followed by an analyses of the
filter cartridge every two weeks).
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Currently, there are three large plants firing hazardous waste in operation. However, 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 Emission 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
(g I-TEQ)

Emission 2010
(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

2.2.2 Cement kilns firing hazardous waste
The following description of this source category is given in the Stockholm Convention’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 II 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. Emission factors
used in the OLI were assessed using reported emissions from Austrian cement kilns
(Environmental Impact Statement Wietersdorf (2003); Environmental 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 between 1999 and 2003)
3
show emission concentrations between 0.0011-0.00725 ng/Nm (I-TEQ), which is considerable
3
below the BAT ranges of < 0.1 ng/Nm (10 % O2; UNEP 2006). Results from literature show,
that PCDD/F emissions are not primarily depending on the type of fuel or waste but on the
operating conditions and on the prevention of conditions which favour the de-novo synthesis.
The next table presents calculated emissions loads from Austrian cement kilns:
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Table 4: PCDD/F-emissions of Austrian cement plants (UMWELTBUNDESAMT 2006a; WIFO 2005; own
calculation)
Emission 2004 (g I_TEQ)

Emission 2010 (g I_TEQ)

0.108

0.114

Cement kilns (total emissions)

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 Guidebook (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 debarking, 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”.

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 incineration plants
(UMWELTBUNDESAMT 2007b). Although PCDD/F-emissions are not measured in most of the
above mentioned incineration plants (emissions are routinely 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 Guidebook (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 methods 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 integrated 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.”
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“Processes used in secondary aluminium smelting are dependent on feed material. Pretreatment,
furnace type and fluxes used will vary with each installation. Production 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.

2.2.4.1 Emission Factors and Emissions
Secondary copper plant
In Austria only one secondary copper plant is in operation with a production capacity 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 furnace. Emissions of
3
PCDD/F after the shaft furnace are below the emission limit value of the permit of 0.9 ng/Nm .
(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 so3
called Airfine process) for cleaning of the flue gases, thus emitting less than 0.4 ng/Nm
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 expected that emissions will be reduced to below
3
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 existing 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 (UMWELTBUNDESAMT
2004):
z AMAG casting GmbH
z AMAG rolling GmbH (the capacity of both AMAG companies has been >200.000 t/a in 2001)
z Aluminium Lend GmbH & Co KG (SAG): capacity: 40.000 t/a (2001).
z Hütte Klein-Reichenbach: capacity: 10.000 t/a.
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Different furnaces are used in the secondary aluminium production in Austria like reverberatory
furnace, rotary furnace, tilting rotary furnace, induction furnace. Emissions of PCDD/F are
reduced via afterburning, dry sorption technique (NAHCO3, coke) or injection of sorbalite (lime and
3
coke). Measured PCDD/F emissions are in a range of <0.01 - 0.4 ng/Nm , (UMWELTBUNDESAMT 2004) which is below the emission value associated with Best Available Techniques (<0.1
3
– 0.5 ng/Nm , EUROPEAN COMMISSION 2001).
Actual limit values of PCDD/F from the different secondary aluminium plants in Austria are in a
3
range of 0.1 – 0.4 ng/Nm .
Benzo(a)pyrene is limited in the non ferrous metals ordinance with an emission limit value of
3
0.05 mg/Nm , 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:
Table 5: PCDD/F-emissions of thermal processes in the metallurgical industry – Part II
(UMWELTBUNDESAMT 2006a; WIFO 2005; own calculation)
Source Category

2004
[g I-TEQ]

2010
[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 Guidebook (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 burning 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 intermediate
storage of waste) should be added here as well as releases by accidental 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 default emission factor
of 1 mg per ton of burnt material.
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Table 6 PCDD/F-emissions of the source category open burning of waste (UMWELTBUNDESAMT
2006a; WIFO 2005; own calculation)
Source Category Part III
Open burning of waste*

2004
[g I-TEQ]

2010
[g I-TEQ]

0.216

0.216

* without burning of landfill sites and accidental fires

2.2.6 Thermal processes in the metallurgical industry not mentioned in Part II
This source category is described in the Stockholm Convention’s Technical Guidebook (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, solder, 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 metallic aluminium by
electrolysis through the Hall-Héroult process (either using self-baking anodes – Söderberg
anodes – or using prebaked anodes).”
“Magnesium is produced either from raw magnesium chloride with molten salt electrolysis, or
magnesium oxide reduction with ferrosilicon or aluminium at high temperatures, 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 produce carbon,
alloy and stainless steels at non-integrated steel mills. Ferrous feed materials may include
scrap, such as shredded vehicles and metal turnings, or direct 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 supplement 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/Kärnten) 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 secondary lead plant; no emission
limit value with regards to PCDD/F exists in the current permit. Benzo(a)pyrene is limited by
3
3
permit with an emission limit value of 0.1 mg/Nm , a measured value of 0.0016 mg/Nm is far
below the limit value. (UMWELTBUNDESAMT 2004).

Primary aluminium production
Primary aluminium is not produced in Austria anymore (1992 – change to secondary aluminium
production).
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Secondary steel production
Secondary steel (Electric Arc Furnace) is produced in three plants (Böhler Uddeholm,
Marienhütte, Breifenfeld). Total production was 622,000 t in the year 2005.

Primary base metals
Nickel oxide is produced from old nickel containing catalysts and other nickel containing wastes
and by-products (Treibach TIAG in Althofen). Measured PCDD/F-emissions are well below
3
<0.1 ng/Nm . (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
III (UMWELTBUNDESAMT 2006a; WIFO 2005; own calculation)
Source Category Part III
Thermal processes in the metallurgical industry not mentioned in Part II;

2004
[g I-TEQ]

2010
[g I-TEQ]

0.131

0.131

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 residential 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 National Energy
Balance in the NFR-Codes (NFR: Nomenclature for Reporting) “Commercial/Institutional” (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 (µg/GJ)
Umweltbundesamt 2006a

Umweltbundesamt,
2002

UNEP Toolkit

heating oil light

0.0015 (general)

0.01 (general)

heating oil extra light

0.0015 (c.h.; a.h.)
0.003 (stoves)

0.01 (general)

natural gas

0.0025 (c.h.; a.h.)
0.006 (stoves)

0.0015 (general)

wood

0.25 (c.h)
0.38 (a.h.)
0.75 (stoves, fireplaces)

wood waste

0.25 (c.h)
0.38 (a.h.)
0.75 (stoves, fireplaces)

coke

0.38 (c.h.; a.h.)
0.75 (stoves, fireplaces)

1.47 (stoves,
fireplaces)

coal

0.38 (c.h.; a.h.)
0.75 (stoves, fireplaces)

7.74 (stoves,
fireplaces)

c.h.: central heating
a.h.: apartment heating
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0.32 (stoves,
fireplaces)

0.1 (general)

1.5 (general)

15 (stoves; high chlorine
coal)
0.1 (stoves; low chlorine
coal)
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For the purpose of this calculation emission factors used in the Austrian air emission 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 (UMWELTBUNDESAMT
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 (0.1 µg/GJ) and coal with a high
chlorine content (15 µg/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
µg/GJ is used for calculating the emissions from stoves.
Wood:
No distinction is made between different firing systems. The emission factor is taken from
UMWELTBUNDESAMT 2002 (0.32 µg/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 input. 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 category. 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/Institutional” and ”Stationary“
In the year 2004 total input within these subcategories was 56.0 PJ. The major fuels were
natural gas and other gases (45.2 %), followed by heating oil light and extralight (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.
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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 industrial 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).
Table 11: Share of fuels within the subcategories “Commercial/Institutional” and “Stationary”
(UMWELTBUNDESAMT 2006a; WIFO 2005; own calculation)
Commercial/Institutional + 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/Institutional” 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 activity 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)
Com/Inst/Stat

2004
(g I-TEQ)

2010
(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

0.0092

0.0049

4.26

2.67

Others
Sum

2.2.8 Fossil fuel-fired utility and industrial boilers
Fossil fuel-fired utility and industrial boilers are described in the Stockholm Convention’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
3
emission concentrations of investigated boilers are (far) below 0.1 ng/Nm . 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 III
Fossil fuel-fired utility and industrial boilers;

2004
[g I-TEQ]

2010
[g I-TEQ]

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 Stockholm
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. Technology selection is related to fuel properties and required thermal
capacity. In the present section only large-scale applications in, for example, industry, power
generation 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 µg/GJ to 0.03 µg/GJ. However, the
total emissions did not change substantially. 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 III
Firing installations for wood and other biomass fuels

2004
[g I-TEQ]

2010
[g I-TEQ]

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 Guidebook (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 Guidebook (UNEP,
2006) as follows:
“Cremation is the disposal of a cadaver by the process of burning. This can be undertaken 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 reduction
techniques, two thereof with PCDD/F reduction techniques. The emission limit value given in the
3
permits for these two plants is 0.1 ng/Nm (11 % O2) (communication by operators). There
exists no generally binding rule concerning emission 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 III
Crematoria
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2004
[g I-TEQ]

2010
[g I-TEQ]

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 Guidebook (UNEP,
2006) as follows:
“The major fuels used in motor vehicle transportation are gasoline and diesel. Liquefied
petroleum gas, vegetable oil-based and other biofuels, and alcohol-oil mixtures 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):
¾

Passenger cars

¾

Light duty vehicles < 3.5 t

¾

Heavy duty vehicles > 3.5 t and buses (r)

¾

Mopeds and Motorcycles < 50 cm

¾

Motorcycles > 50 cm

3

3

Other Mobile Sources and Machinery (SNAP: 08):
¾

Military

¾

Railways

¾

Inland Waterways

¾

Agriculture

¾

Forestry

¾

Industry

¾

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 decrease 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%). Consumption 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)
Activity 2004

Activity 2010

(PJ)

(%)

(PJ)

(%)

Change
2004-2010

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 buses
(r)

107

35%

115

39%

7%

0

0%

0

0%

-5%

1

0%

1

0%

15%

303

100%

297

100%

-2%

Source Category
Passenger cars

Mopeds and Motorcycles < 50 cm
Motorcycles > 50 cm

3

Total

2.2.12.3

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 forecast total energy consumption
in this category will be stable until 2010. Fuel consumption 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)
Activity 2004

Activity 2010

(PJ)

(%)

(PJ)

(%)

Change
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%

Source Category
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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 “Österreichische Emissionsinventur für
POPs, Forschungsgesellschaft Techn. Umweltschutz GmbH” financed by the
Umweltbundesamt and of relevant finished in 2001.
In the next table emission factors fuels are compiled:
Table 18: Emission factors for Road Transportation and other Mobile Sources and Machinery, (HÜBNER
2001)

Source Category

NFR
Code

SNAP
Code

Split

Fueltype

EF
µg/GJ

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 buses (r)

1A3b3

0703

X71

Diesel

0.0055

Heavy duty vehicles > 3.5 t and buses (r)

1A3b3

0703

XXX

Gasoline

0.0460

Mopeds and Motorcycles < 50 cm

3

1A3b4

0704

737

Gasoline

0.0031

Mopeds and Motorcycles < 50 cm

3

1A3b4

0704

738

Gasoline

0.0012

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

Motorcycles > 50 cm3
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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)
Emission 2004

Emission 2010

(g)

(%)

(g)

(%)

Change 20042010

0.47

40%

0.29

29%

-38%

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 buses
(r)

0.59

50%

0.63

64%

7%

0.00

0%

0.00

0%

-19%

0.00

0%

0.00

0%

15%

1.19

100%

0.98

100%

-17%

Source category
Passenger cars
thereof Gasoline conventional

Mopeds and Motorcycles < 50 cm
Motorcycles > 50 cm

3

Total

3

Table 20: Emissions of Dioxins Other Mobile sources and Machinery, (UMWELTBUNDESAMT 2006b)
Emission 2004

Emission 2010

(g)

(%)

(g)

(%)

Change
2004-2010

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%

Source category

2.2.13 Destruction of animal carcasses
This source category is described in the Stockholm Convention’s Technical Guidebook (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 processing of carcasses to recover
materials.”
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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.

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 Guidebook (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 Guidebook (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 chemicals 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 electric 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
contains the fragments of non-ferrous metals and other materials that entered the shredder
(also known as fragmentizer). Very few data of stack emission measurements at shredder
plants are available. However, the results of some studies have shown levels of dioxin
3
compounds greater than 0.1 ng I-TEQ/m .
At present there is not sufficient evidence that new formation of polychlorinated dibenzo-pdioxins (PCDD), polychlorinated dibenzofurans (PCDF) or polychlorinated biphenyls (PCB)
occurs in the (mechanical) shredding of vehicles, household electrical 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 Guidebook (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 cables. This process is
labour intensive, and is performed by individuals or in small facilities without any abatement
measures for air emissions. Smouldering is conducted in burn barrels or on open ground. No
means of temperature control or oxygen 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 Guidebook (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 vegetable 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); garage 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 released 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 incineration 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 (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 in the course of this report (see
description of source categories).
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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 projection (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 increase), mobile vehicles and fossil fuel fired boilers in industry and
energy. Emissions will slightly increase in biomass combustion, waste incineration, coincineration in cement kilns, some metallurgical processes and crematoria. This increase is the
result of higher activity rates, it is assumed that emission concentrations remain unchanged
(see specific chapters).
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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 II for 2004 and projection to 2010 (WIFO 2005;
UMWELTBUNDESAMT 2006a, b; own calculation).
Source Category Part II

2004
[g I-TEQ]

2010
[g I-TEQ]

0.230

0.282

Cement kilns firing hazardous waste ;

0.108

0.114

Production of pulp using elemental chlorine or chemicals generating
2
elemental chlorine for bleaching ;

0.000

0.000

(i) Secondary copper production

0.512

0.512

(ii) Sinter plants in the iron and steel industry

3.040

(iii) Secondary aluminium production

1.813

1.813

NO

NO

5.703

5.021

Waste incinerators, including co-incinerators of municipal, hazardous
or medical waste or of sewage sludge;
1

The following thermal processes in the metallurgical industry

(iv) Secondary zinc production
Total (Part II)

2.300

1

figures represent total emissions from cement kilns
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.

2

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

2004
[g I-TEQ]

2010
[g I-TEQ]

Open burning of waste;

0.216

0.216

Thermal processes in the metallurgical industry not mentioned in Part II;

0.375

0.499

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

NA

NA

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 alkaline
extraction)

NA

NA

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 III)

34.131

31.733

Specific chemical production processes releasing unintentionally formed
persistent organic pollutants, especially production of chlorophenols and
chloranil

* 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 (especially 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 industries. 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.
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Figure 3: Dioxin emission trend per NFR Category 1990 – 2004 (base year 1985 = 100 %)
Source: UMWELTBUNDESAMT (2006b)

2.3

RELEASES OF HEXACHLOROBENZENE (HCB) - SOURCE
CATEGORIES OF THE STOCKHOLM CONVENTION

Emission factors used by the Austrian Air Emissions Inventory for calculating emissions have
been checked and considered actual. Minor changes could be observed 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 “Österreichische Emissionsinventur für
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, (HÜBNER
2001)

Source Category

NFR Code

SNAP
Code

Split

Fueltype

EF
µg/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 buses (r)

1A3b3

0703

X71

Diesel

1.10

Heavy duty vehicles > 3.5 t and buses (r)

1A3b3

0703

XXX

Gasoline

9.20

Mopeds and Motorcycles < 50 cm

3

1A3b4

0704

737

Gasoline

0.62

Mopeds and Motorcycles < 50 cm

3

1A3b4

0704

738

Gasoline

0.24

1A3b4

0705

XXX

Gasoline

0.62

Military

1A5b

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

1A2f1

0808

XXX

Gasoline

9.20

Household and gardening

1A4b2

0809

XXX

Diesel

1.10

Household and gardening

1A4b2

0809

XXX

Gasoline

9.20

Motorcycles > 50 cm3
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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)
Emission 2004

Emission 2010

(g)

(%)

(g)

(%)

Change
2004-2010

93.80

40%

58.06

29%

-38%

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 buses
(r)

118.89

50%

126.64

64%

7%

Mopeds and Motorcycles < 50 cm3

0.08

0%

0.07

0%

-19%

Motorcycles > 50 cm3

0.63

0%

0.73

0%

15%

237.19

100%

196.83

100%

-17%

Source category

Passenger cars
thereof Gasoline conventional

Total

Table 25: Emissions of HCB from other mobile sources and machinery, UMWELTBUNDESAMT (2006b)
Emission 2004

Emission 2010

(g)

(%)

(g)

(%)

Change
2004-2010

Military

0.03

0%

0.03

0%

-3%

Railways

4.49

7%

3.99

6%

-11%

Inland Waterways

2.11

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%

Source category

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 thermal processes in the metallurgical
sector (predominantly sinter plants) had a combined 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 (IId 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 II for 2004 and projection to 2010.
(UMWELTBUNDESAMT 2006a, b; own calculation)
Source Category Part II

2004
[kg HCB]

2010
[kg HCB

0.196

0.282

Cement kilns firing hazardous waste ;

0.016

0.020

Production of pulp using elemental chlorine or chemicals generating
2
elemental chlorine for bleaching ;

0.000

0.000

(i) Secondary copper production

0.090

0.166

(ii) Sinter plants in the iron and steel industry

3.261

(iii) Secondary aluminium production

0.665

0.907

NO

NO

4.230

5.211

Waste incinerators, including co-incinerators of municipal, hazardous
or medical waste or of sewage sludge;
1

The following thermal processes in the metallurgical industry

(iv) Secondary zinc production
Total (Part II)
1

3.863

figures represent total emissions from cement kilns
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.

2
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Table 27: HCB emissions in Source Category Part III for 2004 and projection to 2010.
(UMWELTBUNDESAMT 2006a, b; own calculation)
Source Category Part III

2004
[kg HCB]

2010
[kg HCB]

Open burning of waste, including burning of landfill sites;

0.043

0.043

Thermal processes in the metallurgical industry not mentioned in Part II;

0.016

0.016

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

NA

NA

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 alkaline
extraction)

NA

NA

Shredder plants for treatment of end of life vehicles

NA

NA

Smouldering of copper cables

NA

NA

Waste oil refineries

NA

NA

40.538

40.432

Specific chemical production processes releasing unintentionally formed
persistent organic pollutants, especially production of chlorophenols and
chloranil

Total (Part III)
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 reduced 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 NFRsector 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 emissions have
been checked and considered appropriate. Minor changes could be observed in the source
category “Motor vehicles” only.
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2.5.1 Motor vehicles, particularly those burning leaded gasoline
2.5.1.1 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 “Österreichische Emissionsinventur für
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, (HÜBNER 2001)

Source Category

NFR Code

SNAP
Code

Split

Fueltype

EF
[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 buses (r)

1A3b3

0703

X71

Diesel

6.40

Heavy duty vehicles > 3.5 t and buses (r)

1A3b3

0703

XXX

Gasoline

5.30

Mopeds and Motorcycles < 50 cm3

1A3b4

0704

737

Gasoline

21.00

Mopeds and Motorcycles < 50 cm3

1A3b4

0704

738

Gasoline

2.10

Motorcycles > 50 cm3

1A3b4

0705

XXX

Gasoline

33.00

Military

1A5b

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)
2004

%

2010

%

Change 20042010

613.98

41%

707.45

44%

15%

552.66

37%

672.98

42%

22%

Light duty vehicles < 3.5 t (r)

147.74

10%

129.02

8%

-13%

Heavy duty vehicles > 3.5 t and buses (r)

686.27

46%

734.34

46%

7%

Mopeds and Motorcycles < 50 cm3

2.17

0%

1.48

0%

-32%

Motorcycles > 50 cm3

33.73

2%

38.65

2%

15%

1483.89

100%

1610.94

100%

9%

Source category
Passenger cars
thereof Gasoline conventional

Emissions [kg]

Table 30: Emissions of PAH from Other Mobile Sources and Machinery, (UMWELTBUNDESAMT 2006b)
2004

%

2010

%

Change 20042010

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%

Source category

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: Relevant source categories of PAH (UMWELTBUNDESAMT
2006a, 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 vehicles 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
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9,130 kg. The shares of open burning of waste (3.2%) and sinter plants (1.6%) will diminish.
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Figure 6: Relevant source categories of PAH (UMWELTBUNDESAMT 2006a, b; own calculation)
Table 31: PAH emissions in Source Category Part II for 2004 and projection to 2010.
Source Category Part II

2004
[kg PAH]

2010
[kg PAH]

11.7

12.1

Cement kilns firing hazardous waste ;

2.5

2.8

Production of pulp using elemental chlorine or chemicals generating
2
elemental chlorine for bleaching ;

0.0

0.0

0.0

0.0

Waste incinerators, including co-incinerators of municipal, hazardous
or medical waste or of sewage sludge;
1

The following thermal processes in the metallurgical industry
(i) Secondary copper production
(ii) Sinter plants in the iron and steel industry
(iii) Secondary aluminium production
(iv) Secondary zinc production
Total (Part II)

156.5
0.0

150.4
0.0

NO

NO

170.7

165.3

1

figures represent total emissions from cement kilns
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.

2
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Table 32: PAH emissions in Source Category Part III for 2004 and projection to 2010.
Source Category Part III
Open burning of waste, including burning of landfill sites;

2004
[kg PAH]

2010
[kg PAH]

295.6

295.6

2.9

2.9

Residential combustion sources;

6,492

6,696

Fossil fuel-fired utility and industrial boilers;

22.3

11.4

Firing installations for wood and other biomass fuels;

33.1

63.8

Specific chemical production processes releasing unintentionally formed
persistent organic pollutants, especially production of chlorophenols and
chloranil

NA

NA

Crematoria

0.0

0.0

1,770.1

1,894.8

Destruction of animal carcasses

NA

NA

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

NA

NA

Shredder plants for treatment of end of life vehicles

NA

NA

Smouldering of copper cables

NA

NA

Waste oil refineries

NA

NA

8,618

8,964

Thermal processes in the metallurgical industry not mentioned in Part II;

Motor vehicles, particularly those burning leaded gasoline

Total (Part III)
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 Energy (44 %;
note: the NFR-code Energy includes Energy consumption in industry and energy as well as in
the traffic sector), Industrial processes (29 %) and Agriculture (26 %). In 2004 the main NFRsector 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 processes 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
8
the European Pollutant and Emission Register (EPER ) which reports emissions from certain
industrial installations. According to Austria´s release data from EPER (basic year: 2004) there
9
are no industrial facilities which exceed the release 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
10
Water Framework Directive (WFD) . HCB, aldrin, endrin, dieldrin, DDT and HCH only were
included in this exercise for surface waters because a previous prioritisation study has shown
11.
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 waters 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
12
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 permanent 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.

8

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

9

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).

10

EU Wasserrahmenrichtlinie 2000/60/EG, Österreichischer Bericht über die Ist-Bestandsaufnahme, BMLFUW 2005, p.
91ff.

11

Gefährliche Stoffe in Oberflächengewässern - Fachgrundlagen für österreichische 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; Dangerous 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 contaminated
site resulting from the production of chloroalkanes. The production was shut down in 1992. A
nearby river is influenced by the contaminated site via groundwater 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 pollutants of concern stem from tar oil
spills and losses. Main components of tar oils are PAH (~ 85 %), heterocyclic PAH (N,S,O-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 hydrogeological situation. According to the available literature and the
experiences in Austria the environmental impacts of sites contaminated by PAH are generally
limited. 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 information 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 estimated 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.

4.1

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 residential sources presents also a significant release
(28%). Other releases come from thermal processes in the metallurgical sector and from fossil
fuel and biomass combustion.

100%

IIa Waste incinerators, including coincinerators of municipal, hazardous or
medical waste or of sewage sludge

90%
80%

IId and IIIb Thermal processes in
metallurgy

70%
60%

IIIc Residential combustion sources

50%
40%
30%

IIId Fossil fuel-fired utility and industrial
boilers

20%
10%

IIIe Firing installations for wood and
other biomass fuels

0%
Year 2004
267.1 g I-TEQ

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. metallurgical 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
concentration
(µg/kg)

Total mass
2004 (g/a)

Total mass 2010
(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, furnace 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 Sekundäraluminiumerzeugung 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 pretreatment, partly reconditioned with salt slag,
use in steel industry.

Salt slag

0,175

Treatment via dissolution and crystallization
technique Æ reusable substances Algranulate, 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

5 ng/kg

2–20 ng/kg

PCDD/F

Table 36: Composition of filter dust (UMWELTBUNDESAMT, 2000)
Pollutant

Typical value

Range

5 µg/kg

3–10 µg/kg

PCDD/F

4.1.3 Secondary copper production
In Austria there is one secondary copper plant in operation which produces approximately
74,000 t copper-cathodes and 100,000 t bolts per year (UMWELTBUNDESAMT 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
Filter dust from the converter
Filter dust from the anode furnace

exported
exported
Use in shaft furnace

Furnace linings

use in furnace

Slag from the shaft furnace
Slag from the converter
Slag from the anode furnace

Construction material
Use in shaft 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 (UMWELTBUNDESAMT
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

4.1.5 Thermal processes in the metallurgical industry
PCDD/F releases are summarised in Table 39:
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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 µg/kg ash for clean
biomass and 1,000 µg/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 µg/kg (ash from wood combustion)
and 0,056 µg/kg (ash from coal combustion). As regards chimney soot BIPRO uses values of
6,15 µg/kg (coal) and 3,19 µg/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
Bottom ash from biomass combustion
Bottom ash from coal combustion
Chimney soot – wood combustion
Chimney soot – coal combustion
1

Release (g/a)
0.1 -6.98

1

Treatment
Disposal with MSW; spreading on land

0.24 – 0.589

1

Disposal with MSW; spreading on land

6.34 – 60.69

1

Disposal with MSW; spreading on land; others?

1.18 – 7.25

1

Disposal with MSW; spreading on land; others?

higher value founds more support by data from literature; MSW: Municipal Solid Waste

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 (including some types of waste) and
quality of used fuels (e.g. water content, ash content, calorific value, chlorine 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).
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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 gardens).

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 µg/TJ for
the combustion of coal and a value of 15 µg/TJ for biomass 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 combustion)

0.46

Use in cement, brick and construction industry

All ashes from coal combustion BIPRO

3.00

Use in cement, brick and construction industry

Ashes from lignite – BIPRO (other
data not available)

3.52

Backfilling of coal mine

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:
z UNEP 2005: Fly ash: 30 – 23,300 ng/kg; bottom ash: 30 – 3,000 ng/kg
z BIPRO 2005: all ashes: 1,135 µg/kg
z UMWELTBUNDESAMT 2002: 0.03 µg/kg (both for fly ash and bottom ash)

Results (using the concentration figures outlined) are presented in the table below:
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 µg/kg)

0.67

Landfill

Bottom ash (conc: 0.03 µg/kg)

2.67

Application on land; composting

Ashes from Biomass
combustion (conc: 0.11 µg/kg)

12.21

Fly ash: landfilled; bottom ash: use as 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
1

Pulp exported

0.123

1

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 explained by the fact
that filter dust from the clinker process (average PCDD/F concentration: 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 (average: 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 2006).
Calculation of releases from pulp were based on emission factors of 0.5 µg/t (bleached Kraftpulp) and 0.1 µg/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 µg/t, whereas the other imported pulp is less contaminated (0.1 µg/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.
Input of PCDD/F via wood-pulp has been calculated using an emission factor of 0.1 µg/t (UNEP
2005; total input: 0.044 g I-TEQ).
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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 recovered paper is deinked 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 packaging 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 concentrations 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 µg/t (without de-inking) and 0.99 µg/t (with
de-inking). These assumptions result in an average emission factor of 2.18 µg/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 objective 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 Convention (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 disease 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 ultimate 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:
z 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 II and II of Annex C
(subparagraph (a) of Article 5);
z For new sources:
z

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 II of Annex C; the
requirement to use best available techniques for Part II 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);

z

Promote, for those categories identified above, the use of best environmental practices
(subparagraph (d) of Article 5);

z

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

For existing sources:
Promote, in accordance with its action plan the use of best available techniques and best
environmental practices for source categories listed in Part II of Annex C and such sources
as those in Part III of the Annex (subparagraph (d) (i) of Article 5).

Table 44: Source Categories according to Annex C of the Stockholm Convention on POPs
Part II: Source categories

Part III: Source categories

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

Open burning of waste, including burning of landfill
sites

Cement kilns firing hazardous waste

Thermal processes in the metallurgical industry not
mentioned in Part II

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

Residential combustion sources

The following thermal processes in the metallurgical Fossil fuel-fired utility and industrial boilers
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 biomass
fuels
Specific chemical production processes releasing
unintentionally 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 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 techniques and best environmental
practices.
These Guidelines have been finalised by an international Expert Group in November 2006 and
were adopted by the Conference of the Parties (May 2007).
In addition to the control measures, the Convention includes several general obligations. Each
Party is obliged to develop and endeavour to implement a National Implementation Plan,
facilitate or undertake the exchange of information and promote and facilitate awareness and
public access to information on POPs. The Parties shall also encourage or undertake appropriate
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research, development, monitoring 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 countries with
economies in transition and therefore specific provisions on technical assistance 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 UNECE Protocol
in the EU is the Regulation (EC) No 850/2004 of the European Parliament and of the
Council of 29 April 2004 on persistent organic pollutants and amending Directive
13
79/117/EEC . This Regulation entered into force 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 intentionally produced
POP substances listed in the Convention and the Protocol. General and specific exemptions to
these prohibitions are limited to a minimum. All remaining 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 release
inventories for dioxins, furans, PCBs and polyaromatic hydrocarbons (PAH) and to
communicate their national action plans on measures to identify, characterise 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 substitute or
modified materials, products and processes to prevent the formation and releases of POPs.
Producers and holders of waste are obliged to undertake measures to avoid contamination of
waste with POP substances. The control measures on waste follow closely those of the
Stockholm Convention and provide more details 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 irreversibly transformed. According
to Annex V to Regulation (EC) No. 850/2004 the following disposal and recovery operations, as
provided for in Annex IIA and IIB of Directive 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.

13

OJ L 229, 29.6.2004, p. 5.
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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 concentration limits specified in Annex IV (low POP
concentration, adopted through Council Regulation (EC) No 1195/2006).
Waste with POPs content above these limits must generally be disposed or recovered 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 circumstances
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 Regulation. This derogation may only
be applied if several conditions are complied with:
•

the holder of the waste has demonstrated to the competent authority that the operation
is environmentally preferable to the destruction or irreversible transformation of the
waste content;

•

the operation is in accordance with relevant Community legislation;

•

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
(Annex IV)

Maximum
concentration 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) ethane)

50 mg/kg

5,000 mg/kg

Chlordecone

50 mg/kg

5,000 mg/kg

Polychlorinated dibenzo-p-dioxins and dibenzofurans
PCDD/PCDF)

15 µg/kg

5 mg/kg

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
Transboundary shipments of waste are covered by Council Regulation (EC) No 1013/2006 on
14
the supervision and control of shipments of waste within, into and out of the Community . 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 classification of the waste, its
destinated location and whether it is to be disposed or recovered. The regulation prohibits the
export of all waste for disposal outside the Community. 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)
15

Since 1979 the Convention on Long-range Transboundary Air Pollution (LRTAP) has
addressed some of the major environmental problems of the UNECE 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 possible,
gradually reduce and prevent air pollution including long-range transboundary air pollution.
Parties develop policies and strategies to combat the discharge of air pollutants through
exchange of information, consultation, research and monitoring.

14

OJ 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).

15

http://www.unece.org/env/lrtap/welcome.html
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Table 46: Protocols of UNECE Convention on Long-range Transboundary Air Pollution (LRTAP)
Year

Tools of UNECE Convention on Longrange Transboundary Air Pollution
(LRTAP)

1984

Parties

entered into
force

signed /
ratified by
Austria

Geneva Protocol on Long-term Financing
of the Cooperative Programme for
Monitoring and Evaluation of the Longrange Transmission of Air Pollutants in
Europe (EMEP)

41

28.01.1988

16.12.1988 (r)

1985

Helsinki Protocol on the Reduction of
Sulphur Emissions or their
Trans-boundary Fluxes by at least 30 per
cent

22

02.09.1987

09.07.1985
04.06.1987

1988

Sofia Protocol concerning the Control of
Nitrogen Oxides or their Transboundary
Fluxes

28

14.02.1991

01.11.1988
15.01.1990

1991

Geneva Protocol concerning the Control of
Emissions of Vo-lat-ile Organic
Compounds or their Transboundary
Fluxes

21

29.09.1997

19.11.1991
23.08.1994

1994

Oslo Protocol on Further Reduction of
Sulphur Emissions

25

05.08.1998

1998

Aarhus Protocol on Heavy Metals

27

29.12.2003

14.06.1994
27.08.1998
24.06.1998
17.12.2003

1998

Aarhus Protocol on Persistent Organic
Pollutants (POPs)
„The 1999 Gothenburg Protocol to Abate
Acidification, Eutrophication and Groundlevel Ozone

23

23.10.2003

24.06.1998
27.08.2002

18

17.05.2005

01.12.1999 (s)

1999

Abbreviation: signed (s) / ratified (r)
Source: http://www.unece.org/env/lrtap/welcome.html

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
16
POPs on 24 June 1998 in Aarhus, Denmark. The Protocol entered into force on 23 October
2003. By December 2006, 28 Parties, including the Community, 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, chlordane,
chlordecone, dieldrin, endrin, hexabromobiphenyl, mirex and toxaphene). Others are scheduled
for elimination at a later stage (DDT, heptachlor, hexachlorobenzene and polychlorinated
biphenyls (PCBs)). Finally, the Protocol severely restricts the use of DDT, HCH (including
lindane) and PCBs. The Protocol also includes provisions for dealing with the wastes of
products that will be banned.

16

http://www.unece.org/env/lrtap/pops_h1.htm
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The Protocol obliges Parties to reduce their emissions of dioxins/furans, PAHs and HCB
(substances listed in Annex III) 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 IV lists the following emission limit values for PCDD/F (referring to 11% O2 concentration
in flue gas):
z Municipal solid waste (burning more than 3 tonnes per hour): 0.1 ng TE/m³
z Medical solid waste (burning more than 1 tonne per hour): 0.5 ng TE/m³
z Hazardous waste (burning more than 1 tonne per hour): 0.2 ng TE/m³

Annex V contains a description of best available technologies to control the emissions 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 nonferrous metals, iron and steel;
(c) Combustion plants providing energy;
(d) Residential combustion; and
(e) Specific chemical production processes releasing intermediates and by-products.
Major 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
III).
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:
z

Replacement of feed materials (primary measures)

z

Best environmental practices (primary measures)
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z

Modification of process design

z

Methods for flue-gas cleaning

z

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.
17

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 considered.

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 environment 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, Environment and Water Management, approximately
500 existing plants are currently subject to this directive in Austria.
The IPPC Directive is based on several principles, namely (1) an integrated approach, (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 organises an exchange
of information between experts from the EU Member States, industry and environmental
organisations. This work is co-ordinated by the European IPPC Bureau of the Institute
for Prospective Technology Studies at EU Joint Research Centre in Seville (Spain).
This results in the adoption and publication by the Commission of the BAT Reference
Documents (the so-called 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.
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

17

http://www.unece.org/env/popsxg/welcome.html
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(a) permit applications in order to give opinions,
(b) permits,
(c) results of the monitoring of releases and
(d) the European Pollutant Emission Register (EPER). In EPER, emission data reported
by Member States are made accessible in a public register, which is intended to provide
environmental information on major industrial activities. EPER will be replaced by the
European Pollutant Release and Transfer Register (E-PRTR) from 2007 reporting
period onwards.
It must be noted that the type of installations listed in Annex I of the IPPC-Directive do not
directly correspond to the source categories of Annex C of the Stockholm Convention. Annex I
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 pollutants, but covers also small scale sources (e.g. residential combustion
plants, crematoria, open burning).
The above mentioned BAT Reference Documents (BREFs) give a detailed overview on what
represents Best Available Techniques for the sectors in question together with emission and
consumption levels.
Table 47: Type of installations listed in Annex I of the IPPC-Directive
Name of European
BREF

Corresponding
Source category of
Stockholm
Convention (annex C)

BAT associated emission
level for PCDD/F

Waste incineration

II a (Waste
incinerators, …)
II b (Cement kilns …)

air: 0.01 – 0.1 ng TEQ/Nm
(split view 0.01 – 0.05)
water: 0.01 – 0.1 ng TEQ/l
(split view <0.01)

Non-Ferrous Metals

II d i (Sec. copper
prod.)
II d iii (Sec. aluminium
prod.)
II d iv (Sec. zinc prod.)
III b (Thermal
processes in
metallurgy …)

air: < 0.1 - 0.5 ng TEQ/Nm

Iron and Steel

II d ii (Sinter Plants))
III b (Thermal
processes …)

air: 0.1 – 0.5 ng I-TEQ/Nm
(sinter, electric steelmaking
and casting)

Large Combustion
Plants

III e (biomass fuels)

air: < 0.1 ng/Nm

Wastewater and
Waste Gas

III f (Specific chemical
prod. ...)

BAT associated
emission level for
PAH

3

3

air: < 200 µgC/
3
Nm ) *

3

3

3

air: 0.1 ng TEQ/Nm
(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

No specific BREF has been written for the source categories III a (Open burning of waste,
including burning of landfill sites), III c (Residential combustion sources), III g (Crematoria), III h
(Motor vehicles, particularly those burning leaded gasoline), III i (Destruction of animal
carcasses), III k (Shredder plants for the treatment of end of life vehicles) and III l (Smouldering
of copper cables).
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On the other hand the relevant BREFs for the source categories IIb (Cement kilns firing
hazardous waste; BREF “Cement and Lime”), II c (Production of pulp using elemental chlorine
or chemicals generating elemental chlorine for bleaching; BREF “Pulp and Paper”), III d (Fossil
fuel-fired utility and industrial boilers; BREF LCP), III j (Textile and leather dyeing (with chloranil)
and finishing (with alkaline extraction);BREF “Textile Manufacturing”) and III 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 Industrial Emissions 18
Integrated Pollution prevention and Control) . It is foreseen to integrate 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 SO2, NOx 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 environmental point of view emission limit values laid down in the LCPDirective 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 effects on the
environment, in particular pollution by emissions into air, soil, surface water and groundwater,
and the resulting risks to human health, from the incineration and co-incineration of waste. This
aim shall be met by means of stringent operational conditions and technical requirements,
through setting emission limit values for waste incineration and co-incineration plants within the
Community and also through meeting the requirements of Directive 75/442/EEC.
Annex II lists special provisions for cement kilns, combustion plants and for industrial 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 combustion plants co-incinerating waste).
Table 48: Annex II: Emission Limit Values for cement kilns co-incinerating waste (oxygen content: 10 %)
Pollutant

18

Emission limit value (daily average value)

Total dust (mg/Nm³)

30

Dioxins and Furans (I-TEQ; ng/Nm³)

0.1

COM(2007) 844 final
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Table 49: Annex II: 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/Nm³)

50

50

30

30

Dioxins and Furans (ITEQ; ng/Nm³)

0.1

0.1

0.1

0.1

Cproc: Emission limit values for the input into a combustion plant which is not waste; do be used in the
mixing rule
Table 50: Annex II: 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

0.1

0.1

0.1

0.1

Dioxins and Furans
(I-TEQ; ng/Nm³)

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
Directive 91/271/EEC

95% / 30 mg/l

Dioxins and furans (I-TEQ)

0.3 ng/l

100 % / 45 mg/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
value

Half-hourly average
value

Dust (mg/Nm³)

10

30 (100%)

10 (97%)

Dioxins and Furans (I-TEQ; ng/Nm³)

0.1

0.1

0.1

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 management, the socalled Air Quality Framework Directive (AQ FWD), provides the framework for the EC legislation
on air quality. The main objectives of the Directive are to
z 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,
z assess the ambient air quality in Member States on the basis of common methods and

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

public,
z maintain ambient air quality where it is good and improve it in other cases.
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The Daughter Directives are dealing with the following pollutants:
st

z 1

Daughter Directive 1999/30/EC: sulphur dioxide, NO2 and NOx, particulate matter and
lead;
nd

z 2

Daughter Directive 2000/69/EC: carbon monoxide and benzene;

rd

z 3 Daughter Directive 2002/3/EC: ozone
th

19

z 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 particulate matter, metals and CO has the cobenefit of reducing POPs emissions. For Benzo(a)pyrene a target value of 1 ng/m³ has been
th
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 ensure this.

6.1.9 Water Framework Directive 2000/60/EC
The Water Framework Directive has three major goals:
z 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;
z 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;
z preserve protected areas.

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 basins covering the
territory of more than one Member State will be assigned to an international river basin district.
By December 22, 2003 at the latest, a competent authority 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 water 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 m³ 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.

19

Environmental targets were defined for Ni, As, Cd and benzo[a]pyrene.
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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 environmental quality standards
have been proposed by the Commission (COM{2006}397 final) and measures to control such
substances will also be proposed. The aim of such measures is to reduce, stop or eliminate
discharges, emissions 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”:
z Hexachlorobenzene
z 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 I 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

Hexachlorobenzene

AA-EQS*
Inland surface
waters

AA-EQS*
Other surface
waters

MAC-EQS**
Inland surface
waters

MAC-EQS**
Other surface
waters

0.01 µg/l

0.01 µg/l

0.05 µg/l

0.05 µg/l

0.05 µg/l

0.05 µg/l

0.1 µg/l

0.1 µg/l

Σ=0.03 µg/l

Σ=0.03 µg/l

Not applicable

Not applicable

Σ=0.002 µg/l

Σ=0.002 µg/l

Not applicable

Not applicable

Polyaromatic
hydrocarbons (PAH)
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-cd)-pyrene

*
**

AA-EQS … Annual average value for the EQS
MAC-EQS … maximum allowable concentration

In 2006 the Directive of the European Parliament and of the Council on the Protection 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 environment, and in
particular of the soil, when sewage sludge is used in agriculture defines limit values for heavymetals concentrations in sludge for use in agriculture. The revision of the sewage sludge
rd
directive is under discussion and the working document for a revised version (3 draft, april
2000) defines also limit values for concentrations of organic compounds and dioxins in sludge
for use on land. In addition to other pollutants PAH, PCB and PCDD/PCDF are regulated.
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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
rd
proposed in the 3 working document for the revision of directive 86/278/EEC
Polluting substances
PAH
Sum of the PAHs: acenapthene, phenanthrene, fluorene, flouranthene,
pyrene, benzo(b+j+k)fluoranthene, benzo(a)pyrene, benzo(ghi)perylene,
indeno(1, 2, 3-c,d)pyrene
PCB
Sum of the polychlorinated byphenils components number 28, 52, 101, 118,
138, 153, 180
PCDD/PCDF

Limit vlaues
6 mg/kg dry matter

0.8 mg/kg dry matter

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 vehicles). 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.

6.1.12 Directive on Waste Electrical and Electronic Equipment (WEEE)
Directives 2002/95/EC on the restriction of the use of certain hazardous substances in electrical
and electronic equipment and 2002/96/EC on waste electrical 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
environmentally 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.
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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:
z landfills for hazardous waste;
z landfills for non-hazardous waste;
z landfills for inert waste.

A standard waste acceptance procedure is laid down so as to avoid any risks:
z waste must be treated before being landfilled;
z hazardous waste within the meaning of the directive must be assigned to a hazardous waste

landfill;
z landfills for non-hazardous waste must be used for municipal waste and for non-hazardous

waste;
z landfill sites for inert waste must be used only for inert waste;
z 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 biodegradable waste going to landfills,
not later than two years after the date laid down in Article 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, recycling, composting, biogas production or materials/energy recovery.
The European Landfill Directive exerts an indirect influence on POPs emissions, since it
requires pre-treatment of waste prior to landfilling to reduce the biodegradable 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 underpin the
thematic strategy on air pollution (COM(2005) 446). This Clean Air For Europe programme
(CAFE) had several objectives, including
z the development, collection and validation of scientific information relating to the effects of

outdoor air pollution, emission inventories, air quality assessment, emission and air quality
projections, cost-effectiveness studies and integrated assessment modelling, leading to the
development and updating of air quality and deposition objectives and indicators and
identification of the measures required to reduce emissions;
z the support of the implementation and review of the effectiveness of existing legislation, 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.
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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 relevance 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
20
of the IPPC Directive (EPER Decision 2000/479/EG) , the scope is to provide information to the
21
public .
EPER covers 50 pollutants including particulate matter (PM10), NOx, SO2, NMVOC, NH3, CO,
heavy metals, PCDD/F, PAH, HCB and other (chlorinated) POPs. However, 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.
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 complete regarding NFR sectors, and it is difficult to include this
point source information 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 Release 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 releases 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 comprehensive as they cover a greater number of pollutants and
activities as well as releases to land, releases from diffuse sources and off-site transfers.

20

http://www.umweltbundesamt.at/fileadmin/site/daten/EPER/EPER_Entscheidung_EK.pdf

21

data can be obtained from: http://www.umweltbundesamt.at/eper/
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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 European 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 services
(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.
The Directive 2002/91/EC on the energy performance of buildings requires Member 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:
z a common methodology for calculating the integrated energy performance of buildings;
z minimum standards on the energy performance of new buildings and existing buildings that

are subject to major renovation;
z 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;
z 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 different 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
th
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 Directive of the
European Parliament and of the Council on waste”, COM(2005) 667 final) in December 2005.
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Points of discussion are:
z 5 stage hierarchy
z municipal waste incinerators: recovery or disposal?
z Energy efficiency formula – yes or no, which thresholds?
z Targets for waste prevention and recycling
z (no) definition of by-products
z end of waste criteria

6.2

EXISTING NATIONAL LEGISLATION

6.2.1 Emission Protection Act for Steam Boilers (Fed. Law Gaz. I No. 2004/150)
and Clean Air Ordinance for Steam Boilers (Fed. Law Gaz. No. 1989/19 as
amended by Fed. Law Gaz. II 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 depending on the fuels used.
Emissions of PCDD/F are not regulated directly (however, there is a clause included, that if
emissions of PCDD/F are considered possible due to the quality of incinerated wood, bark or
3
wood waste, an emission limit value of 0.1 ng/Nm 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 NOx.
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. II 1997/331)
This Ordinance applies to combustion installations in the trade sector and describes
requirements concerning monitoring of emissions, operating conditions, inspections 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.
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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 values for firing straw and
cereals and lower emission limit values for dust.

6.2.2.2 Ordinance on Iron and Steel Production (Fed. Law Gaz. II No. 160/1997 as
amended by Fed. Law Gaz. II No. 2007/290)
The ordinance covers air emissions from the production of iron and steel in integrated
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
3
expected, because of the input materials used: 0.1 ng/Nm
- installations for the production of steel in electric arc furnaces, induction furnaces and ladle
3
furnaces: 0.1 ng/Nm

6.2.2.3 Ordinance on Sinter Plants (Fed. Law. Gaz. II No. 1997/163)
3

The ordinance covers air emissions from sinter plants. For PCDD/F a limit value (0.4 ng/Nm ) 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 II No.
2008/39)
This ordinance covers air emissions from plants producing non ferrous and refractory metals.
The mentioned non ferrous metals are aluminium, lead, copper, magnesium, 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, HCl, HF,
chlorine, SO2, CO, NOx, heavy metals and dioxins/furans. There will be a general emission limit
3
value of 0.4 ng/Nm for PCDD/F; for new installations producing aluminium and ferro-alloys an
3
emission limit value of 0.1 ng/Nm 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 organic
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 oxygen content of the exhaust gas is chosen as reference value.

6.2.2.6 Waste Incineration Ordinance (Fed. Law. Gaz. II 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 defines among others operational
requirements (such as minimum temperature for combustion and residence time of flue gas
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within a given temperature level), requirements for input control of waste, monitoring and
reporting obligations and prescribes 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
3
ng/nm (11 % oxygen).
Due to limitation of emissions of dust, CO and Corg (and to a certain extent of NOx) 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 development in hydropower
stations in the Alpine region and along the large rivers. This act was based on several key
issues:
z 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
z The main goals (§ 30) of the act are to maintain and to protect all water bodies including

ground water in order:
z

not to affect negatively human and animal health,

z

to avoid impairments of nature and landscape,

z

to avoid any deterioration of water bodies,

z

to ensure sustainable use of water and

z

to improve the aquatic environment by specific measures.

z Another main goal is the protection of ground and spring water in order to ensure 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 infrastructure to the best available
technology and strictly follows the legal requirements, 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 approach 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.
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 according to political entities
(federal states, districts) and not to river basins. The most important changes are related to the

92

Stockholm Convention on POPs and EU-POPs Regulation – Evaluation of the efficacy of national laws and policies

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) codified 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 environmental 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 substances are included, e.g. hexachlorobenzene, DDT, aldrin, dieldrin, endrin,
heptachlor, etc. The EQS for hexachlorobenzene for example is set to 0.03 µg/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 bodies (Fed. Law Gaz.
II 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 parameters 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 Gazette 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 µg/l and for HCH at 0.1 µg/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 contracts have to obey the existing emission regulations
containing standards and monitoring procedures for discharges to sewer systems. (KROISS,
2005; Implementation 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 according to best available techniques.
In addition to that branch specific waste water emission ordinances have been developed 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.
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Table 55: AOX in branch specific ordinances on wastewater emissions
Branch specific Ordinance on Waste
Water Emissions limiting AOX

1)

AOX for discharge into
body of flowing water

AOX for discharge
into public sewer
system

Leather Tanneries (Fed. Law Gaz. II No.
1999/10)

0.5 mg/l

0.5 mg/l

Textile finishing and treatment (Fed. Law
Gaz. II No. 2003/269)

0.5 or 1.0 mg/l (according to
activity)

0.5 or 1.0 mg/l
(according to
activity)

Landfills (Fed. Law Gaz. No. 1992/613, Fed.
Law Gaz. No. 1993/537, Fed. Law Gaz. II
No. 2003/263, Fed. Law Gaz. II 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. II
No. 1997/345)

0.1 mg/l

0.1 mg/l

Cooling systems and vapour production
(Fed. Law Gaz. II No. 2003/266)

0.15 mg/l (for open
circulation cooling systems)
0.5 mg/l (for steam
production)

0.15 mg/l (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
1)
Gaz. No. 1995/889)

0.5 mg/l (for limiting of
emissions of Molybdenumand Wolfram metal
production and processing
1.0 mg/l (limiting of
emissions: Aluminium
production and processing

0.5 mg/l

1.0 mg/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. II 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. II No. 2003/271)
Pollutant
Dioxins and
Furans

Discharge into body of flowing water

Discharge into public sewer system

0.3 ng/l

0.3 ng/l

Table 57: Load related emission limitation for dioxins and furans for plants to incinerate waste except
municipal solid waste (Fed. Law Gaz. II No. 2003/271)
Pollutant

Dioxins and
Furans
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Per Tone installed capacity for
Per Tone installed capacity for incineration
incineration of waste (except municipal of waste (except municipal solid waste),
solid waste), with an average chloride with an average chloride content < 0.75 %
content > 0.75 %
90 ng/t

12 ng/kg
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Table 58: Load related emission limitation for dioxins and furans for waste incineration plants (municipal
solid waste) (Fed. Law Gaz. II No. 2003/271)
Per Tone installed capacity for incineration of waste (except municipal solid
waste), with an average chloride content > 0.75 %

Pollutant
Dioxins and Furans

90 ng/t

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 water

Discharge into public sewer system

10 mg/l

10 mg/l

AOX

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

mg/l

2

g/t*

2

HCB

0.2

1

0.002

1

1

23

3

10

*per tone installed capacity of the plant
HCH: Hexachlorcyclohexan (C6H6Cl6)
DDT: Dichlordiphenyltrichlorethan (C14H9Cl5)
PCP: Pentachlorphenol (C6Cl5OH)
Drins: Sum of Aldrin, Dieldrin, Endrin, Isodrin
HCB: Hexachlorbenzol (C6Cl6)

Ordinance on waste water emissions from the processing of coal (Fed. Law Gaz. II No.
1997/346)
Table 61: Limit values for PAH in the ordinance on waste water emissions from the processing of coal
(Fed. Law Gaz. II No. 1997/346)
Pollutant
PAH

Discharge into body of flowing water

Discharge into public sewer system

0.1 mg/l
0.03 g/t

0.1 mg/l
0.03 g/t

Ordinance on indirect discharge of waste waters (Fed. Law Gaz. II 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 indirect
discharge.
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Ordinance on waste water emissions from the cleaning of discharged air (Fed. Law Gaz.
II 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. II No. 2002/218)
Pollutant

Discharge into body of flowing
water

Standard for discharge into
public sewer system

5 mg/l

10 mg/l

0.1 mg/l

0.1 mg/l

AOX
Purgeable or bound Halogens
POX (calc. as Cl)

Bleached pulp (Fed. Law Gaz. II 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. II
No. 2000/219)
Pollutant

Unit

Sulphate pulp

Sulphite pulp

Magnefite pulp

AOX (new plants)

kg/t

0.25

0.1

0.1

AOX (existing plants)

kg/t

0.5

0.2

0.2

Paper and board (Fed. Law Gaz. II No. 2000/220)
Table 64: AOX limit value in the ordinance on waste water emissions for paper and board (Fed. Law Gaz.
II 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. II 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)
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Annex 1 of the landfill ordinance 2008 gives limit values for the acceptance of different 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[b]fluoranthene; benzo[k]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
thereof Benzo(a)pyrene

4
0,4

Landfill for inert waste

PAH
thereof Benzo(a)pyrene

12
1.2

Landfill for demolition waste

PAH

20

Landfill for residual materials

PAH

300

Landfill for mass waste

PAH

300

6.2.5 Compost Ordinance (Fed. Law Gaz II No. 2001/292)
The compost ordinance refers to:
z Quality standards for composts
z Character and source of the input materials
z Labelling of composts made of waste
z Placing on the market of composts made of waste
z 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 values (Annex 2,
Part 1: Quality Standards for composts).
Table 66: POP relevant limit values for waste compost (Fed. Law Gaz. II No. 2001/292)
Pollutant
AOX
Mineral oil-HC

Limit value
500 mg/kg per dry matter
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 allowed 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.
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Table 67: Example limit values for input material (Fed. Law Gaz. II No. 2001/292)
Input materials

Permitted input
materials

Quality standards for input materials
and remarks

Organic waste from garden and
parks

bark

Only bark which is not treated with lindane
(limit value for questionable cases: 0.5
mg/kg dry matter)

Organic residues from
commercial, agricultural and
industrial production/processing
and sale of agricultural and
forestry products

bark

Only bark which is not treated with lindane
(limit value for questionable cases: 0.5
mg/kg dry matter)

Annex 1 also defines additives for the compost production, the amounts of additives 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.
Table 68: Additives for the production of compost having a limit value for POPs (Fed. Law Gaz. II No.
292/2001)
Additives

Materials

Quality standards and remarks

Fango sludge and fango soils

Natural fango sludge and
fango soil without mixtures
and contamination

POP relevant limit value [mg/kg dry
matter]: .
PAK (16): 2,
PCB: 0.2

Ash of incineration plants for
biomass

Ash from plant sources

Max. 2% m/m, no particulate matter
ashes; particulate matter POP relevant
limit values [mg/kg TM]: PCDD/PCDF
100 ng TE/kg dry matter

Excavated soils and soil
suspensions

Natural grown, not
contaminated soil, washing
residues (sludges) from root
crops, natural moor sludge
and healing soils without
additives

Max. 15% m/m, not for the production
of waste compost;
POP relevant limit value [mg/kg TM]:
PAK(16): 2,
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. II No. 2001/292).
Burgenland: Sewage Sludge and Waste Compost Ordinance (Bgld. Klärschlamm - und
Müllkompostverordnung)
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).
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Carinthia: Carinthian Sewage Sludge and Compost Ordinance (Kärntner Klärschlamm- 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 agricultural 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 metals (annex 1) the
Carinthian sewage sludge and compost ordinance defines limit concentrations for 4 organic
pollutants or substance groups (annex 3). These parameters have to bee analysed when
suspicion is raised in specific cases and by administrative assignment.
Table 69: POP 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 (NÖ Klärschlammverordnung)
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 (Klärschlamm-Bodenschutzverordnung)
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 defined in the compost
ordinance (§ 12, a, see 6.2.5) is allowed to be used for this purpose.
Styria: Sewage Sludge Ordinance (Klärschlammverordnung)
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 PAHs 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.
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Upper Austria: Sewage Sludge Ordinance 2006 (OÖ Klärschlammverordnung 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.
Vienna: Act on prohibition of the application of sewage sludge (Gesetz über das Verbot der
Ausbringung von Klärschlamm)
The application of sewage sludge is forbidden in the province of Vienna. Excepted are materials
as defined in the Austrian Compost ordinance ((BGBl. II Nr. 2001/292; see 6.2.5).
Vorarlberg: Ordinance concerning the application of Sewage Sludge (Klärschlammgesetz)
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 following 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)
No. 28, 52, 101, 138, 153, 180

0.2 mg/kg dry matter for each congener

Polychlorinated Dibenzodioxins/Dibenzofurans (PCDD/PCDF)

100 ng/kg dry matter (I-TEQ)

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 values and thresholds for soils where
sewage sludge should be applied.
Further the ÖNORM S 2088-2 (Contaminated sites: estimation of danger of soils) gives
reference values for PCDD/F (I-TEF), PCB (Σ 6 according to Ballschmitter) and PAH (Σ16
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); ÖNORM 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

100

Stockholm Convention on POPs and EU-POPs Regulation – Evaluation of the efficacy of national laws and policies

Table 72: Reference values for pollutants in the topsoil (0-20 cm) for soils agricultural used or used as
garden (ÖN S2088-2)
Pollutant

unit

Test value

PCDD/F

[ng I-TEQ/kg TM]

10

PAH

[mg/kg TM]

1

PCB

[mg/kg TM]

0.3

Threshold for measures
to be determined in the specific case

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. I 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
3
exception of Benzo(a)pyrene for which a target value (1 ng/m ) 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 programmes have to be sent to the European Commission at
latest two years following the year the exceedance has been observed.
Most plans and programmes reported so far to the Commission deal with PM10 and NO2, some
also with SO2. In most cases, traffic was identified as the main source for PM10 and NO2
exceedances, followed by industry, commercial and residential 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 placing 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 impacts from these sources. It includes
requirements concerning
z Placing on the market
z Type tests, conformity tests and labelling
z Emission limit values for dust, NOx, CO and TOC
z Inspection of combustion installations
z Efficiency requirements
z Requirements on permitted fuels
z Refurbishment
z Advisory service

It is expected that this agreement will come into force in mid 2008.
Another relevant agreement (agreement pursuant to Article 15a Federal Constitution Law
concerning the setting of consolidated quality standards to support the establishment and
refurbishment of residential buildings for the purpose of the reduction of greenhouse gases) is
directed to reduce energy consumption of residential buildings. This reduces fuel consumption
and thus emissions from combustion installations 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. I 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 described.
Table 73 Limit values for waste types co-incinerated in cement kilns according to the voluntary selfcommitment of the cement industry.
∑ PCB/PCT
1

Other waste
(table 1)

50 ppm

waste oil,
solvents, varnish
waste (table 2)

100 ppm

102

*

PCDD/PCDF

Comments
2

1,000 ng I-TE/kg

-

1

determination necessary if relevant for the type
of waste.
2
determination necessary upon first delivery and
only if relevant for the type of waste
*

monthly mean value
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6.3.2 Paper, paper board and packaging paper
The German Federal Institute for Risk Assessment has published recommendations concerning
input, used auxiliary materials, filling agents and additives for paper, paper boards and
packaging papers which get in contact with food (BfR-recommendation Nr. XXXVI, Nr. XXXVI/1
and Nr. XXXVI/2). These recommendations comprise a list of materials which can be used for
the described purpose together 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, NOx, CO and Corg 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 efficiency.

6.4
6.4.1

OVERVIEW ON MONITORING ACTIVITIES AND SURVEYS ON
FEDERAL LEVEL
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 Illmitz 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 activity are published in an annual air
th
quality report (see e.g. UMWELTBUNDESAMT 2007e). The target value of the 4 Daughter
Directive of 1 ng/m³ for Benzo(a)pyrene 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 dispersion 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 onwards) at the conurbations of
Linz, Graz and Vienna. This programme was the first systematically approach to assess the
situation of ambient air concentrations of dioxins in Austria.
The results of this survey (UMWELTBUNDESAMT 1994, 1996) showed a clear seasonal trend of
PCDD/F concentrations with highest concentrations in winter indicating 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 threetimes higher than the average winter levels. Owing to these results 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 (UMWELTBUNDESAMT, 1995a & 1995b).
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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 meteorological 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, W. & THANNER, G. 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 summer 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”.

6.4.2

Emissions

Metallurgical processes
The PCDD/F-Emission Inventory 1994 for Austria revealed that metallurgical processes 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 concentrations 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 nonindustrial 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 (UMWELTBUNDESAMT 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
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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 burning, ranging from 0.09 to 1.96 ng I-TEQ/Nm³.
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 undertaken 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 heavy duty diesel truck resulting in emission factors differing by two
orders of magnitude. 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/Femission 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 bonfire 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 ambient air
concentrations of PCDD/F at three sampling sites in Graz during the bonfires 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, G & MOCHE, W., 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 results 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 dioxin-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 industrial 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 components 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 WHO105
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TEQ/day which on a body weight basis would correspond to approximately 3 pg WHO-TEQ/kg
bw/day (D. HOFSTÄDTER & R. 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.

6.4.4

Water

6.4.4.1 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 accompanied by biomonitoring
programmes (accumulation monitoring on fish). The monitoring programmes are constantly
updated and focus increasingly on the substances (substances, that describe the ecological and
chemical status of the water bodies) listed in the Water Framework Directive and in the
respective national implementation (e.g. Ordinance on the determination of the target state for
surface waters, Fed. Law Gaz. II 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 directive 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. II 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 hexachlorobenzene and PAH, as well as DDT, aldrin, dieldrin endrin,
Heptachlor and others.
At present investigations for certain pollutants are carried out as required by Directive
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 Directive.
Concentrations of pollutants in surface water bodies – including a number of substances of the
Stockholm Convention – are measured in Austria in the context of various obligations and
monitoring programmes and will be available to the public on the Internet
[http://wisa.lebensministerium.at].

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 emissions 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 monitoring 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 reliable data to
assess the current status of Austrian groundwaters and detect increasing 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 groundwater 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 groundwater 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:
z 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);
z Part 2: the heavy metal group (e.g. arsenic, mercury, cadmium) and lightly volatile

halogenated hydrocarbons (e.g. tetrachloroethylene), the broad group of pesticide
substances (e.g. triazine, phenoxy alkane carbon acids) and polycyclic aromatic
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 Environment Agency http://www.umweltbundesamt.at/en/umweltschutz/wasser/.
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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 contents of selected
POPs in soil (according to different land uses).
Within the environmental soil surveys of federal provinces in Austria, some organochlorine
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 various uses (e.g.
UMWELTBUNDESAMT, 1991).

Grassland soils
More up to date data are provided by a recently published study on POPs in grassland 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, dieldrin, endrine, mirexe, heptachlorine, hexachlorobutadien,
endosulfan, DDX, α-, β-, γ-, δ-HCH, HCB), polychlorinated biphenyls (PCBs), dioxins, furans
and dl-PCBs, polycyclic aromatic hydrocarbons (PAHs), 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 second 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 between < 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 µg/kg DS (median: 1.2 µg/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 congeners, PCDD/F contents are
assessed according to international toxicity equivalents (I-TEQs). These are between 0.16 and
9.33 ng I-TEQ/kg DS. The upper values are considered high and need further clarification.
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Polycyclic aromatic hydrocarbons (PAHs): Contents of EPA PAHs range between 2.4 and
1818.3 µg/kg DS (median: 82.1 µg/kg DS). On 9 sites, values below 100 µg/kg DS were
determined. Although none of the grassland sampling sites used for this study showed PAH
contents above international background or intervention values, further clarification appears to
be necessary for ΣEPA 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 possible 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 contents reach values of 31.5
µg/kg DS for nonylphenol and 2.5 µg/kg DS for bisphenol 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 µg/kg DS and 125.6 µg/kg DS (no results are available for 2,4,6trichlorophenol).
Nitrophenols: Within the study at hand, 15 congeners of this pollutant group were analysed.
With detection limits between 0.8 and 5.5 µg/kg DS (limit of determination: 1.6 – 11.0 µg/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
µg/kg DS (DBE), and between 15.0 and 100 µg/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 uppermost depth are
below the limit of determination and the detection limit of 4.0 and 2.0 µg/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 decades (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 index), all soil samples are below the chosen detection limits. Here it will be
necessary to consider suitable determinants for future analyses.
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.
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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
22
concentrations in remote forest ecosystems. The project “MONARPOP” investigated POPs in
remote forests of the alpine region of Europe (Austria, Germany, Italy, 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 compounds – formerly or still – intentionally produced POPs
(organochloropesticides=OCP, PCB, PBDE, chloroparaffins) and unintentionally released
organic pollutants (PCDD/F, PAH). Project MONARPOP also includes extensive air and
deposition 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 followup 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. Additionally 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.

22

http://www.monarpop.at
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6.5

MONITORING ACTIVITIES ON STATES LEVEL

Studies and monitoring programmes on POPs are carried out on Länder level as well. There are
several examples of these, however, not all activities are fully known on federal level.
Examples of these projects are:
23

Analysis of HCB, HCH, PCB, PFOS, PBDE, PAH in alpine lakes .
PCBs were further studied in waste water, sewage sludges, sewage sludge fertilisers, soil and
24
biogas slurry (carried out in the states laboratory of Vorarlberg ).

23

Umweltinstitut des Landes Vorarlberg (2003): Untersuchung schwer abbbaubarer Schadstoffe in hochalpinen

Regionen Vorarlbergs, Schriftenreihe Lebensraum Vorarlbergs, Band 56
24

see e.g.: Umweltinstitut des Landes Vorarlberg (2005): Klärschlammkompost - Abbauverhalten von Schadstoffen

während 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, 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 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 relevant legal provisions (e.g. by laying
down stricter emission limit values).
An important target area are small residential combustion plants which hold responsible 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 fertilising
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 certain wastes as well as
further POP related monitoring activities have been formulated 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 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.
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National legislation

Contents with respect to POPs

Timetable/Concrete Steps

ELVs for dust, CO, Corg, NOx
Emission Protection Act for
Steam Boilers (Fed. Law Gaz. I
No. 2004/150) and Clean Air
Ordinance for Steam Boilers
(Fed. Law Gaz. No. 1989/19 as
amended by Fed. Law Gaz. II No.
2005/55)

Adaptation to BAT necessary
(stricter ELVs for dust)
Timetable: as soon as possible
(establish conformity with BAT)

Industrial Code 1994 and specific ELV for various air pollutants
ordinances

Continuous evaluation with regard
to BAT necessary

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

ELVs for dust, CO, Corg, NOx

Adaptation to BAT necessary
(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. II
No. 1997/160 amended by Fed.
Law Gaz. II No. 2007/290)

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

Adaptation to BAT by amendment
in November 2007

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

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

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

Ordinance on non ferrous metals ELVs for dust, CO, Corg, Nox,
production (Fed. Law. Gaz. II No. heavy metals, PCDD/F,
benzo(a)pyrene
1998/1 amended by Fed. Law
Gaz. II No. 2008/86)

Adaptation to BAT by amendment
in March 2008

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

ELVs for dust, CO, Corg, Nox,
VOCs

Continuous evaluation with regard
to BAT necessary

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

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

stricter ELVs for dust for coincineration plants

Austrian Water Act and specific
Ordinances:

ELVs for AOX and POX in the
branch specific ordinances

Ordinance on limitation of waste
water emissions from flue gas
treatment (Fed. Law Gaz. II No.
2003/271)

ELVs for PCDD/F

Continuous evaluation with regard
to BAT

Ordinance on limitation of waste
water emissions from processing
of coal (Fed. Law Gaz. II No.
1997/346)

ELVs for PAHs

Continuous evaluation with regard
to BAT

Ordinance on limitation of waste
water emissions from the
production of plant protecting
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 determination
of the target state for surface
waters (Fed. Law Gaz. II No.
2006/96)

Environmental quality standard
for HCB

For PAHs community
environmental quality standards
will be determined (presumably in
2008)

Ordinance on landfills (Fed. Law
Gaz. II 2008/39)

Limit values for the content of
PAH in wastes

Recently amended

Compost ordinance (Fed. Law
Gaz. II No. 2001/292)

Limit values for the content of
POPs in composts

Continuous evaluation of the limit
values necessary

Other relevant legal provisions
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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

Air Quality Protection Act (IG-L)

Elaboration of target values for
organic pollutants (including
polybrominated diphenylethers,
perfluorinated tensides and
pesticides) with the aim to reduce
pollution of soils
§ 21 IG-L: Legal basis for an
ordinance

Laws of the Federal Provinces
concerning residential
combustion sources

Timetable: as soon as possible
evaluation whether generally
binding ELVs for crematoria in an
ordinance according to § 21 IG-L
are necessary
Timetable: Agreement pursuant to
Art. 15a Federal Constitution Law
concerning the placing on the
market and the inspection of
combustion installations planned
(draft sent out for comments in
September 2006); rapid
transposition of the requirements
of this agreement into the law of
the federal provinces (presumably
in summer 2008)

Act on open burning of biogenic
materials (Fed. Law Gaz.
1993/405)

Prohibition of burning of biogenic
materials, many exemptions
possible

Timetable: as soon as possible
evaluation of the ordinance 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:
¾

Establish compliance with the requirements of the agreement between the federal provinces
pursuant to Article 15a Federal Constitution Law concerning the setting of consolidated
quality standards to support the establishment and refurbishment of residential buildings for
the purpose of the reduction of greenhouse gases. Timetable: as soon as possible.

¾

Effective financial funding of the exchange of coal fired small scale firing installations.
Timetable: as soon as possible.

¾

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

¾

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

¾

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

¾

Implementation of appropriate measures to support that the target value for Benz(a)pyrene
3
in the ambient air (1 µg/m ) will be kept. This target value will be transposed into an
emission limit value as of 31.12.2012.
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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 quality are desirable/necessary:
¾

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)

¾

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

¾

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

¾

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)

¾

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

¾

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

¾

Determination of POP-concentrations in waste streams from fossil fuel fired utility 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)

¾

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)

¾

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

¾

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

¾

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 (subject to financial
capabilities).

Data availability on POP emissions into the environment
The following table lists concrete measures to improve quality of available data regarding POPs
emissions into the environment:
Concrete Steps

Timetable

Improvement of data quality with respect to releases 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) relevant sources

Establishment of monitoring programmes in the
neighbourhood of POP relevant emitters

2008 - identification of relevant sites for
sampling
2008/09 - sampling and measurements
(winter/summer)

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

continued sampling and start of analysis in
2008
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Data availability on POP concentrations in the environment
The following table lists concrete measures to improve quality of available data regarding POPs
concentrations in the environment:
Concrete Steps

Timetable

Continuation of ambient air and deposition monitoring for
POPs at Alpine summits (Sonnblick)
Submission of the application of a follow-up project 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 programmes
Modelling the POP load of the Alps
Various dissemination measures, from international ones
(e.g. contributing to control instruments of the Stockholm
Convention) to local ones (touring exhibitions)

Continued sampling

Development of transfer factors to improve knowledge of
interrelations between POP concentrations 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 programme 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 ................... Common Reporting Format
DKDB ................ DampfkesseldatenbankAustrian annual steam boiler inventory
EEA ................... 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 für Emissions- und Verbrauchsszenarien im
Verkehrssektor(Global Modelling for Emission- and Fuel consumption Scenarios of the
Transport Sector) see [HAUSBERGER. 1998]
GPG................... Good Practice Guidance (of the IPCC)
HCB ................... Hexachlorobenzene
HM ..................... Heavy Metals
IEA..................... International Energy Agency
IEF ..................... Implied emission factor
IIR ...................... Informative Inventory Report
IPCC .................. Intergovernmental Panel on Climate Change
NACE................. Nomenclature des activites economiques de la Communaute Europeenne
NEC ................... National Emissions Ceiling (Directive 2001/81/EC of The European Parliament And Of
The Council of 23 October 2001 on national emission ceilings for certain atmospheric
pollutants - NEC Directive)
NFR ................... Nomenclature for Reporting (Format of Reporting under the UNECE/CLRTAP
Convention)
NIR..................... National Inventory Report (Submission under the United Nations Framework Convention
on Climate Change)
NISA .................. National Inventory System Austria
OECD ................ Organisation for Economic Co-operation and Development
OLI..................... Österreichische Luftschadstoff InventurAustrian Air Emission Inventory
PAH ................... Polycyclic Aromatic Hydrocarbons
PCDD/F ............. Polychlorinated Dibenzodioxins and Dibenzofurans
PM ..................... Particular Matter
POP ................... Persistent Organic Pollutants
PRTR ................. Pollution Release and Transfer Register
SNAP ................. 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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