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1 Introduction

Persistent Organic Pollutants or POPs are chemical substances that remain in the environment long after
their release, bioaccumulate in food chains, especially in fatty tissue and in this way, ultimately reach
concentrations which have harmful effects on human health and the environment. POPs also have the
potential for long-range transport and can spread worldwide via air and sea currents. Thus they not
only constitute local or regional risks to the environment and human health, but also impact on regions
of the earth far from the source of emissions. Arctic regions and mountain ranges, into which the POPs
are carried by air currents and deposit through condensation, appear to be particularly at risk.

By implementing the Stockholm Convention (Secretariat of the Stockholm Convention 2009) on POPs,

the Parties undertake to adopt and introduce suitable measures to prevent releases of such substances
into the environment, or to at least reduce them as far as is technically possible with reasonable effort.

1.1 The national implementation plan

Drawing up a specific, national implementation plan is one of the obligations of the Convention Parties.
Art. 7 Para. 1(a) of the Convention stipulates that each Party shall “develop and endeavour to imple-
ment a plan for the implementation of its obligations under this Convention” and “transmit its imple-
mentation plant to the Conference of the Parties within two years of the date on which this Convention
enters into force for it” (Art. 7 Para. 1(b)). The plan shall be reviewed and updated, as appropriate, “on
a periodic basis and in a manner to be specified by a decision of the Conference of the Parties” (Art. 7
Para. 1(c)).

In the years since the original Convention, further substances have been included in the Stockholm
Convention at the biannual Conferences of Parties to the Convention:

» In May 2011, the plant protection product technical endosulfan and its related isomers were added
to Annex A

» In May 2013, the flame retardant hexabromocyclododecane (HBCDD) was added to Annex A and

» In May 2015, hexachlorobutadien (HCBD) and pentachlorophenol (PCP) and its salts and esters
were added to Annex A and polychlorinated naphthalenes (PCN), including di-, tri-, tetra-, penta-,
hexa-, hepta- and octa-CNs were added to Annex A and C

The Federal Republic of Germany is not only a Party to the Stockholm Convention, but also to the POP
Protocol of the Convention on Long-Range Transboundary Air Pollution (CLRTAP, UNECE 2011a). Fur-
ther, various European Community regulations concerning POPs apply. All these obligations are de-
scribed in this implementation plan.

2 Legal framework

2.1 International provisions

The outline principles and policy framework for dealing with chemicals on an international level were
defined in the Strategic Approach to International Chemicals Management (SAICM?). The objective of this
approach is to draw up global regulations for the management of chemicals. The lead organisations in-
volved are the United Nations Environment Programme (UNEP?) and the World Health Organization
(WHO?). An initial result of this process is the Globally Harmonised System (GHS - UNECE 2011b) for the

1 http://www.saicm.org/
2 http://www.unep.org/
3 http://www.who.int/en/
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classification and labelling of chemicals. A further important agreement relating to POPs is the 1998
Protocol on POPs of the CLRTAP.

Other relevant international agreements are the Rotterdam Convention (Rotterdam Convention Secre-
tariat 2008) of 1998 (in force since 2004) on regulated import and export of hazardous chemicals and

pesticides, and the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes
and their Disposal of 1989. The Federal Republic of Germany and the European Union are parties to all
these agreements and thus undertake to implement their provisions. This is done, on the one hand, in
the form of European regulations with direct effect in the member states of the EU, and on the other
hand in the form of European Directives, which require further national implementation.

The Stockholm Convention

The objective of the Stockholm Convention, mindful of the precautionary approach, is to protect human

health and the environment from POPs. To this end, varying regulation levels have been specified for

the different substances. Substances are assigned to three annexes (see Table 1, p. 19f) of the Stockholm

Convention according to the level of regulation they require+:

» AnnexA
Substances listed in this annex shall be completely eliminated from the markets of the respective
Party. The following measures shall be implemented to help to eliminate the substances: Ban on
production and use, ban on importing of the substances as such or in mixtures and as part of prod-
ucts.

» Annex B
The production and use of substances in annex B are restricted according to the requirements in
the annex. No general ban exists, instead a specific arrangement is made for each use. In addition,
exemptions may exist for the use of these substances.

» AnnexC
Substances in this annex are not produced intentionally, but their formation in chemical processes
cannot be prevented or is difficult to prevent. They are either released into the environment from
these processes or are subsequently contained in the products as contamination. This also includes
processes in which substances are produced as non-isolated intermediates. For these substances
the requirement is to minimise their release as far as possible and, if technically possible, to pre-
vent their release altogether.

In addition, the Convention also specifies how stocks of the substances as such, in mixtures or in arti-
cles are to be dealt with. It states that arrangements should be made for the transport and waste treat-
ment of the substances. It also specifies a duty to report for the respective Parties.

Table 1: List of POPs in accordance with the Stockholm Convention

CAS number Annex to the Stock-

holm Convention

Aldrin 309-00-2 206-215-8 A
Chlordane 57-74-9 200-349-0 A
Chlordecone 143-50-0 205-601-3 A

4 An overview of the substances and background information on their fields of use is provided on the Internet site of the
Stockholm Convention Secretariat.
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CAS number

C number

Annex to the Stock-

holm Convention

Dieldrin

Endrin

Heptachlor
Hexabromobiphenyl (HBB)

Hexabromodiphenyl ether (Hex-
aBDE) and

heptabromodiphenyl ether (Hep-
taBDE); as main components of
commercial (C)5-OctaBDE

Hexabromocyclododecane
(HBCDD)
(1,2,5,6,9,10-hexabromocyclodo-
decane and its main diastereoi-
somers: alpha-hexabromocy-
clododecane; beta-hexabromo-
cyclododecane; and gamma-hex-
abromocyclododecane)

Hexachlorobenzene (HCB)
Hexachlorobutadiene

a-hexachlorocyclohexane (a-
HCH)

B-hexachlorocyclohexane (B-
HCH)

y-hexachlorocyclohexane (y-HCH,
lindane)

Pentachlorobenzene (PeCB)

Pentachlorophenol (PCP) and its
salts and esters

Polychlorinated naphthalenes
(PCN), including di-, tri-, tetra-,
penta-, hexa-, hepta- and octa-
CNs

Technical endosulfan

60-57-1
72-20-8
76-44-8
36355-01-8
68631-49-2

446255-22-7

25637-99-4
(3194-55-6,
134237-50-6
134237-51-7
134237-52-8)

118-74-1
87-68-3
319-84-6

319-85-7

58-89-9

608-93-5
87-86-5
131-52-2
27735-64-4
3772-94-9
1825-21-4

115-29-7

200-484-5
200-775-7
200-962-3
252-994-2
207122-15-4

207122-16-5

204-273-9

206-270-8

206-271-3

200-401-2

210-172-0

204-079-4

A
A
A
A
A

A C

5 Where c stands for commercial.
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CAS number

C number

Annex to the Stock-
holm Convention

Tetrabromodiphenyl ether (Tet- | 40088-47-9 254-787-2 A
raBDE) and pentabromodiphenyl

ether (PentaBDE); main compo- 32534-81-9 251-084-2

nents of commercial c-PentaBDE

Perfluorooctane sulfonic acid PFOS: PFOS: B
(PFOS), its salts and 1763-23-1 217-179-8
Perfluorooctane sulfonyl fluoride | Sulfonyl fluoride: | Sulfonyl fluoride:
(PFOSF) 307-35-7 206-200-6
Dichlorodiphenyltrichloroethane | 50-29-3 200-024-3 B
(DDT)

Toxaphene 8001-35-2 232-283-3 A
Mirex 2385-85-5 219-196-6 A
Polychlorinated biphenyls (PCB) div. div. A C
Polychlorinated dibenzo-p-diox- | div. div. C
ins (PCDD)

Polychlorinated dibenzofurans div. div. C
(PCDF)

2.2 European chemical regulations
2.2.1 POPs

As a Party to the Stockholm Convention, the EU has undertaken to implement the requirements of this
policy. Implementation takes place within the framework of Regulation (EC) No. 850/2004 (named the
POP Regulation in the following ) of the European Parliament and of the Council of 29 April 2004 on
persistent organic pollutants and amending Directive (Dir) 79/117 /EEC.

At the fifth Conference of the Parties - COP 5, endosulfan was included as a new POP. The required ad-
justment to the regulation was made with the following amending regulation:

» Commission Regulation (EU) No. 519/2012 of 19 June 2012 amending Regulation (EC) No.

850/2004 of the European Parliament and of the Council on persistent organic pollutants as
regards Annex |

At the sixth Conference of the Parties (COP 6), hexabromocyclododecane (HBCDD) was included as a
new POP. The required adjustment to the regulation was made with the following amending regulations:

» Commission Regulation (EU) No. 2016/293 of 01 March 2016 amending Regulation (EC) No.
850/2004 of the European Parliament and of the Council on persistent organic pollutants as

regards Annex [

» Commission Regulation (EU) No. 2016/460 of 30 March 2016 amending Regulation (EC) No.

850/2004 of the European Parliament and of the Council on persistent organic pollutants as
regards Annexes [V and V
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Both the obligations of the Stockholm Convention and of the POPs Protocolé of the CLRTAP are imple-
mented in the EU in directly enforceable law through the POP Regulation. The POP Regulation is also
more specific about the requirements of the international agreement, for example, by defining specific
limits for POP contaminants in new substances, preparations or articles placed on the market.

Article 3 of the POP Regulation regulates a fundamental ban on the production, placing on the market
and use of substances listed in Annex I of the Regulation, whether on their own, in preparations or in
articles’. According to Article 4 Para. 1, the only exemptions are small quantities (laboratory scale) of
the substances for research purposes and substances occurring as unintentional trace contaminants. An-
nex I contains the substances listed in Annex A and B of the Stockholm Convention. In some cases, more
precise conditions are stipulated for the presence of substances in articles and requirements for the
recycling of substances or preparations.

Article 13 of the POP Regulation obliges the member states of the EU to issue sanctions applicable to
infringements of the ban on the production, use and placing on the market of the substances in Annex I
of the regulation. In Germany, these sanctions are implemented in the Chemicals Act (Chemikalieng-
esetz) and in the Chemical Sanctions Regulations (Chemikalien-Sanktionsverordnung).

For the substances tetra-, penta-, hexa- and heptaBDE, the limit value is 0.001 wt. % (10 mg/kg) as a
constituent in substances (e.g. as contamination), in mixtures or in articles or flame protected constitu-
ents of articles. A limit of 0.1 wt. % applies if the mixture or the article (or the article constituent) wholly
or partly consists of reused materials. A further deviation is allowed if the products fall under the regu-
latory scope of Directive 2002 /95/EC (Restriction of the use of certain hazardous substances - RoHSs).
In addition, the POP Regulation allows the continued use of articles that were already on the market
before 25 August 2010.

With the inclusion of PFOS in the Stockholm Convention and in the POP Regulation, for the first time a
substance was included for which uses currently still exist and in which they cannot be substituted in
the short-term. Accordingly, numerous exemptions were provided for the use of this substance and cor-
responding general conditions were set out in the POP Regulation.

The ban on the trading and use of HBCDD is implemented in the European Union (EU) in Annex I of the
POP Regulation (Regulation (EC) No.850/2004 on persistent organic substances). Since 22 March 2016,
products (substances, mixtures and articles) containing more than 100 mg/kg HBCD can no longer be
produced or placed on the market in the EU. By way of derogation, residual stocks of insulation materials
could be sold and installed until 22 June 2016.

Furthermore, insulation materials made of EPS with HBCDD may be produced in the EU and used in
buildings beyond this date, provided the manufacturer has an authorisation under the European Chem-
icals Regulation REACH. The same applies to insulation materials containing HBCD, which are imported
from outside the EU. The exemption for the placing on the market and use of insulation materials made
of EPS with HBCD is presently due to end on 21 February 2018 (6 months after the end of the review
period of currently issued authorisations). However, sufficient EPS insulation materials without HBCD
are already available, so that products containing HBCD should no longer be used (UBA 2016).

6 For this reason, the POP Regulation includes other substances such as polycyclic aromatic hydrocarbons (PAH), which are
not covered in the Stockholm Convention.

7 The presence of a substance is not considered to be use of a substance. For this reason, chemical legislation defines further
limit values for the marketability of articles that, for example, are imported or can contain a substance as contamination.

8 A RoHS-conformant component can contain up to 0.1 wt. % polybrominated biphenyls.
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At the 7th Conference of the Parties (COP 7), three other substances were included in the Stockholm
Convention: polychlorinated naphthalenes (PCN), pentachlorophenol, its salts and esters (PCP) and hex-
achlorobutadien (HCBD). PCN and HCBD were already included in the Regulation via the POPs Protocol
of the CLRTAP, PCP still has to be included; however, PCP has no authorisation as a biocide in Europe
and is therefore not used anymore anyway.

In addition to the existing general chemical legislation sanction system? in the Federal Republic of Ger-
many, with the Chemical Sanctions Regulations (ChemSanktionsV), infringements, among other things,
of the POP Regulation can be prosecuted as a criminal offence or can be punished as an administrative
offence with a fine.

2.2.2 General European chemical legislation

The general framework for chemical substances in the EU is formed by Regulation (EC) No. 1907/2006,
named the REACH Regulation and Regulation (EC) No. 1272/2008 on the Classification, Labelling and
Packaging of Substances and Mixtures, named the CLP* Regulations, as implementation of the GHS at
European level.

REACH is an acronym for Registration, Evaluation, Authorisation and Restriction of Chemicals. The reg-
istration of substances is a notification procedure. All substances with a production or import quantity
of at least one tonne per year must be registered with the European Chemicals Agency (ECHA). The
registration involves communicating various data, e.g. physiochemical data, data on effects on humans
and the environment. The amount of data to be provided depends on the tonnage band. The quantity of
data to be provided is more extensive for high-tonnage substances than for low-tonnage substances. To
avoid unnecessary testing on animals, the registrants submit testing proposals for studies, for which no
data is available to them. Transition periods up to 01 June 2018 exist for substances that were already
on the EU market before September 1981 (existing substances), staggered by quantity bands and ap-
propriate preregistration.

A further procedure of the REACH Regulation is the evaluation of Reregistration dossiers and the eval-
uation of substances. It is the responsibility of the ECHA to check the registration for completeness and
correctness with regard to fulfilment of the formal requirements and any testing proposals submitted
by the registrants. The substance evaluation, in which all information on an individual substance is
checked with regard to its quality and conclusions are drawn on further risk management, is the task of
the member states. The evaluation can end with identification as a Substance of Very High Concern -
SVHC.

The third process of the REACH Regulation included in its name is authorisation: Substances which pose
a particular risk to human health or the environment and which have been included in REACH Annex
X1V, list of substances subject to authorisation, following a formal procedure, must be authorised before
they can be used in the EU. In an application for authorisation, the applicant must describe control of
the risk of this specific application with the help of a chemical safety report. If this is not possible for all
risks, they have a further opportunity to justify the appropriateness of use of the substance as part of a
socioeconomic analysis. Only in cases in which this is successful can an authorisation be granted. Other-
wise, use is no longer possible beyond a certain date.

The following substances can be identified as substances of very high concern (SVHC):

9 Issue of official orders to remove infringements or to prevent future infringements of EC Regulations under chemical legis-
lation according to § 23 Para. 1 in conjunction with § 21 Para. 2 Sentence 1 of the Chemical Act (Chemikaliengesetz)
(ChemG) and the imposing of sanctions according to § 26 Para. 1 No. 10 (punishment with fines) and § 27d ChemG (con-
fiscation of property (articles)) in case of noncompliance with an enforceable official order.

10 Classification, Labelling and Packaging of Substances and Mixtures - CLP.
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» carcinogenic, mutagenic, toxic to reproduction - CMR substances;

» substances with persistent, bioaccumulative, toxic — PBT properties or with very persistent, very
bioaccumulative - vPvB» properties

» Substances in other groups, which give reason for similar concern (e.g. hormonally active or
sensitising substances).

Substances in Annexes A - C of the Stockholm Convention are not dealt with as part of the REACH au-
thorisation, but are subject to the POP Regulation. Nevertheless, the persistence, bioaccumulation and
toxicity properties'! of the substances are examined as part of the registration under REACH. The crite-
ria for the evaluation of substances are given in REACH Annex XIII%2.

In addition, REACH regulates the procedure for restricting substances and thus repealed Directive
76/769/EEC (Restrictions on Marketing and Use Directive) as of 1 June 2009 (as per Article 139). Exist-
ing restrictions were incorporated in Annex XVII of the REACH Regulation (Article 137 Para. 3). Re-
strictions for the POPs: PFOS, PentaBDE and OctaBDE were incorporated in Annex XVII of REACH. With
their inclusion in the Stockholm Convention and subsequent inclusion in the POP Regulation through
Regulation (EU) No. 207/2011, the restrictions for PFOS and PentaBDE were deleted from Annex XVI]I,
to avoid duplicate regulations in the EU. OctaBDE and polybrominated biphenyls (PBB) are currently
included in both Annex XVII of REACH and in the POP Regulation.

The REACH regulation also describes requirements for communication in the supply chain regarding
substances and preparations and substances of very high concern in articles. Information about danger-
ous properties® of substances and preparations and instructions on safe handling of them is issued to
users of chemicals with the safety data sheet in accordance with Article 31 of the REACH Regulation.
Information about substances and preparations that do not fulfil the dangerous criteria is provided ac-
cording to Article 32 of the REACH Regulation. REACH does not specify a format for information re-
quired under Article 32. The format and content of safety data sheets is defined in Annex II of REACH
and was updated by Commission Regulation (EU) Np. 453/2010 of 20 May 2010. This part of REACH
thus repeals Directive 91/155/EEC (since 1 June 2007).

The CLP Regulation is closely intertwined with the REACH Regulation. It defines rules for the classifica-
tion, labelling and packaging of hazardous substances and mixtures. The CLP Regulation replaced Di-
rective 67/548/EEC (Dangerous Substances Directive) as the binding regulation for substances as of
1 December 2010, and Directive 1999/45/EC (Dangerous Preparations Directive) for mixtures as of
1 June 2015.

The European Chemicals Agency (ECHA) was established as part of the introduction of REACH. In addi-
tion to carrying out its REACH tasks, it also carries out tasks according to the CLP, Biocide and PIC Reg-
ulations. The member states are responsible for enforcing penalties for breaches against these regula-
tions.

11 According to REACH, substances that, among other things, have a persistent, bioaccumulative and toxic or a very persis-
tent and very bioaccumulative behaviour, can be identified as being of very high concern. Long-distance transport behav-
iour is not examined in REACH and is not a criterion for particular concern (unlike the case with POPs).

12 Last amended by Regulation (EU) No. 252/2011 of 15 March 2011.
13 A substance or preparation is hazardous if one of the criteria of Regulation (EC) 1272/2008 is fulfilled.
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2.23 European regulations regarding plant protection products*

The authorisation of plant production products is uniformly specified throughout the EU in Regulation
(EC) No.1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the
placing of plant protection products on the market and repealing Council Directives 79/117 /EEC and
91/414/EEC (Plant Protection Product Regulation). A differentiation is made between the procedure
for active substance testing at EU level and the procedure for the authorisation of the formulated plant

protection products at member state level.

Active substances in plant protection products are tested at EU level. The European Commission and the
member states decide whether an active substance is approved or not Inclusion of the substance in the
positive list is one of the conditions for the ability of plant protection products with the respective active
substance to acquire authorisation. Active substances, which have properties such as CMR, a harmful
effect on the hormone system and PBT properties, cannot be included in the Annex to the regulation
(Annex II Section 3). Equally, no substances classified as POP can be included in the annex.

An application for inclusion of an active substance in the annex to the regulation must be accompanied
by an extensive dossier with data and tests (Article 7, 8). It requires documents on the physical and
chemical properties, on analyses and on the efficacy, toxicology, residue behaviour, environmental be-
haviour and environmental effects (ecotoxicology). The studies must be performed according to speci-
fied testing guidelines by certified test bodies. This dossier is subjected to a peer review procedure and
the submitted studies are examined critically.

The authorisation of plant protection products must be applied for in each of the member states in which
itis to be placed on the market (Article 33). An extensive dossier must also be compiled for the applica-
tion for authorisation, which is checked and decided upon by the competent authorities of the member
states.

None of the substances included in Annexes A - C of the Stockholm Convention is authorised for use in
plant protection products.

2.2.4 European biocide regulations

Regulations on dealing with biocides are defined in Regulation (EU) No. 528/2012 of the European Par-
liament and of the Council of 22 May 2012 concerning the making available on the market and use of
biocidal products.

A harmonised EU procedure is used to decide whether an active biocide substance is added to the list of
active substances authorised at EU level. Approval of the active biocide substance is a precondition for
the authorisation of biocide products. Thus, a two-stage procedure exists for the active substance as-
sessment (responsibility of the EU) and formulated product authorisation (responsibility of the member
states). None of the substances included in Annexes A - C of the Stockholm Convention is notified for
active substance testing of biocides. Therefore, authorisation of biocide products that contain POPs is
not permissible in Germany.

14 The list merely includes those regulations which, in their respective current version, have a reference to substances cov-
ered by the Stockholm Convention.
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Similar to the requirements of the EU Plant Protection Products Regulations, substances with properties
of very high concern are not approved in principle (exclusion criteria as per Article 5); however, excep-
tions are possible under particular conditions, but not for active substances that, as POP substances, fall
under the EU POP Regulation. The member states can stipulate conditions for use within the scope of
the product authorisation. Substances with PBT properties should be replaced as active biocide sub-
stances; they are only authorised if the counter-exceptions (conditions) in accordance with Art 5 Para.
2 apply, and then for 5 years only.

2.2.5 Import/Export regulations

Approvals for the import and export of hazardous chemicals are regulated in Regulation (EU) No.
649/2012 of the European Parliament and of the Council of 4. July 2012 concerning the export and im-
port of dangerous chemicals (implementation of the Rotterdam Convention, Prior Informed Consent -
PIC Reg.).

If a hazardous substance listed in Annex I of the regulation is exported to another country that is party
to the Rotterdam Convention, the export country must register the substance with the authorities in the
destination country. The destination country must then approve the import of the substance to their
national territory. The substances in the annexes also include POPs (the various procedures of the reg-
ulation are regulated according to Articles 7, 10, 12, 13).

2.3 National legislative and regulatory provisions relating to chemicals

National environmental and chemical legislation is largely determined by EU law: either in the form of
European regulations, but also partly through directives, which must then be implemented in national
laws. In addition, the definition of responsibilities and regulation of enforcement of the requirements as
a sovereign task, are covered within the scope of the national laws and sub-statutory provisions?s.

The central legal enactment element of German substance law is the Chemicals Act (Chemikaliengesetz
(ChemG)). It implements or specifies in detail the provisions of the Biocide, REACH, CLP and PIC Regu-
lations. The following regulations, with relevance for the regulation of POPs, are then appended to the
Act:

» Hazardous Substances Regulation (Gefahrstoffverordnung (GefStoffV)): regulates the classifica-
tion, packaging and labelling of hazardous substances as well as their handling and use,

» Chemical Ban Regulation (Chemikalien-Verbotsverordnung (ChemVerbotsV)): regulates the

placing on the market of hazardous substances or rather the restriction of placing on the market,

» Biocide Approval Regulation (Biozid-Zulassungsverordnung (ChemBiozidZulV)): describe the

approval of biocide products and other procedures under chemical legislation concerning bio-
cide products and active biocide substances,

» Biocide Notification Regulation (Biozid-Meldeverordnung (ChemBiozidMeldeV)): states that all
biocide products on the market in Germany must be reported to the approval body.

Provisions concerning the Plant Protection Product Regulation are included in the Law for the Protec-
tion of Cultivated Plants (Plant Protection Act) )(Pflanzenschutzgesetz - PflSchG)).

15 e.g. as part of administrative regulations.
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2.3.1 Responsibilities for legal tasks for chemicals

In the case of biocides and plant protection products, the central elements of the relevant law are en-
forced directly by higher federal authorities.

The Federal Office for Chemicals (Bundesstelle fiir Chemikalien - BfC), as Division 5 of the Federal Insti-
tute for Occupational Safety and Health (Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin - BAuA)
has extensive responsibilities for implementing the REACH, Biocide and CLP Regulations. It works
closely with other federal authorities as assessment bodies:

» the German Environment Agency (Umweltbundesamt - UBA) as the environmental assessment
body,

» the Federal Institute for Risk Assessment (Bundesinstitut fiir Risikobewertung - BfR) as the as-
sessment body for health and consumer protection and

» Division 4 within the Federal Institute for Occupational Safety and Health (BAuA) as the assess-
ment body for the health and safety of employees.

Monitoring compliance with REACH, biocide and plant protection laws is the responsibility of the Fed-
eral States (“Lander”). Depending on the administrative organisation of the federal state “Land”, the
competencies can lie within the responsibility of different state (Land) authorities.

2.4 \Legislative and regulatory provisions relating to industrial plants
2.4.1 European legislative and regulatory provisions relating to industrial plants

The directive on industrial emissions (IE DIR) Directive 2010/75/EU of the European Parliament and
of the Council of 24 November 2010 regulates integrated prevention and control of pollution occurring
as a result of the industrial activities named in Annex I. The IE DIR came into force on 6 January 2011
and was fully implemented in national law.

It also provides regulations for prevention and, where this is not possible, to reduce emissions in air,
water and soil and to prevent waste, in order to achieve a high protection level overall for the environ-
ment. In accordance with Article 13, BAT reference documents are produced for each type of installation
named in Annex I. These reference documents contain conclusions about the best available techniques
(BAT reference documents) and emission values associated with these techniques. These BAT conclu-
sions must be bindingly used in national installation permits according to the requirements of the IE
Directive. In the national implementation of the IR Directive, allowance is made, exceptional cases, for
the setting of less strict emission limitations and deadlines in sub-statutory regulations or in installation
permits, if application of the BAT conclusions and associated emission values would be disproportionate
due to technical characteristics of the type of installation concerned.

Art. 21 Para. 3 of the IE Directive requires the implementation of BAT conclusions on site, including
checking permit conditions and compliance with updated conditions by the respective installation
within 4 years.

Water-specific parts of BAT conclusions are currently implemented through the wastewater regulations
(Abwasserverordnung) and their annexes. Air-specific parts of BAT conclusions are implemented by
means of the TA-Air (TA Luft).

Permits must at lease contain the pollutants in the list in Annex II of the Directive, but also all other
polluting substances emitted by the respective installations, if their type and scope are relevant.
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The list of polluting substances in Annex II of the IE Directive includes, among other things, the following
air pollutants:

» Polychlorodibenzodioxins and furans
» Chlorine and chlorine compounds

» Fluorine and fluorine compounds

Annex II of the IE Directive includes, among other things, the following water pollutants:

» Organohalogen compounds and substances that form organohalogen compounds in the aquatic
environment

» Substances and mixtures which have been proven to possess carcinogenic or mutagenic proper-
ties or properties which may affect reproduction in or via the aquatic environment

» Persistent hydrocarbons and persistent and bioaccumulable organic toxic substances
» Biocides and plant protection products

» Substances in Annex X of Directive 2000/60/EC (Water Framework Directive - WFD) of the Eu-
ropean Parliament and of the Council of 23 October 2000 establishing a framework for Commu-
nity action in the field of water policy.

It also includes substances of the Stockholm Conference.

Directive 2012/18/EU of the European Parliament and of the Council of 4 July 2012 on the control of
major-accident hazards involving dangerous substances, lays down rules for the prevention of major
accidents which might result from certain industrial activities and the limitation of their consequences
for human health and the environment. Installations in which particularly dangerous substances or
mixtures are present or are likely to be present in quantities from those defined in Annex I of the di-
rective fall under the regulations of this directive. The substances to be taken into account within the
scope of the directive include, among other things, polychlorodibenzofurans and polychlorodibenzodi-

oxins.

This directive is implemented in Germany primarily by the 12th Regulations for Implementation of the
Federal Imissions Control Act (Control of Major Accident Hazard Regulations - 12th BImSchV)(Stor-
fallverordnung - 12. BiImSchV).

Comparable provisions are also included in the Convention on the Transboundary Effects of Industrial
Accidents of 17 March 1992 of the United Nations Economic Commission for Europe (UNECE), which
also applies in Germany.

2.4.2 National legislative and regulatory provisions relating to industrial plants

Plants (installations) which, by virtue of their nature or operation are particularly able to cause harm-
ful environmental impact or endanger or substantially disadvantage or cause a substantial nuisance to
the general public or the neighbourhood, require a permit under the Federal Immissions Control Act
(Bundes-Immissionsschutzgesetz - BlImSchG). Which plants and installations in detail require a permit
has been defined on the basis of Article 4 Para. 1 Sentence 3 in the Regulations (4. BImSchV).

The Federal Government issues legal regulations and administrative regulations on implementation of
the law on the basis of authorisations in Articles 47 and 48.
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2.4.2.1.1 Technical instructions for air pollution prevention

The Technical Instructions on Air Quality Control of 24 July 2002 (TA Air) (TA Luft) are the first gen-
eral administrative regulations of the Federal Immissions Control Act (BImSchG). These regulations
serve to protect the general public and the neighbourhood from harmful environmental impacts
caused by air pollution and precautions against harmful environmental impacts caused by air pollu-
tion, in order to achieve a high protection level for the overall environment.

TA Air (TA Luft) contains general and particular requirements for limiting emissions. The general
emissions value for the mass concentration of PCDD/F in exhaust or flue gas must not exceed

0.1 ng/m? and the mass flow rate 0.25 pg/h, unless exceptions are allowed for specific plants or instal-
lations in the special section. The emissions of substances particularly harmful to the environment,
such as substances that are carcinogenic, toxic to reproduction or mutagenic, and, for example,
polybrominated dibenzodioxins and furans or polyhalogenated biphenyls, must be limited as far as
possible, taking into consideration the principle of proportionality (emission reduction requirement
No. 5.2.7 TA Luft).

The national statutory regulations with reference to POPs in legislation pertaining to installations in-
clude the following:

» First Regulations on Implementation of the Federal Imissions Control Act (BImSchG) (1. BIm-
SchV)

The 1st Immission Control Regulations (1. BImSchV) (amended in 2010) regulates the erection and
operation of small and medium-sized combustion plants. They are national regulations that are not
based on an EU-wide regulation. Plants for solid fuels in particular can emit relevant quantities of
POPs, including PCDD/F. The regulations contain limit values for PCDD/F for the use of so-called agri-
cultural fuels (straw, cereals, other renewable raw materials), compliance with which must be verified
on a testrig.

» Thirteenth Regulations on Implementation of the Imissions Control Act (13. BImSchV)

These regulations apply to the erection, nature and operation of combustion plants including gas tur-
bine and gas engine installations and gas turbine and gas engine installations for driving working ma-
chines with a total rated thermal input of 50 MW or more, regardless of which fuels or types of fuels
are used.

According to these regulations, if solid fuels including biofuels and liquid fuels (except light fuel oil)
are used in combustion plants the emission limit value for PCDD/F is 0.1 ng TEQ /m? (WHO-TEF
2005). The 13th Immission Control Regulations (13. BlmSchV) were amended on 2 May 2013. Existing
plants must comply with the regulations’ requirements from 1.1.2016.

» Seventeenth Regulations on Implementation of the Imissions Control Act (17. BImSchV)

These regulations regulate the requirements for the erection, nature and operation of incineration and
co-incineration plants for the wastes and substances named in Article § 1. Accordingly, for example, an
emission limit value for PCDD/F of 0.1 ng TEQ/m?® (WHO-TEF 2005) applies to incineration plants.

The 17th Immission Control Regulations (17. BImSchV) were amended on 2 May 2013. Existing plants
must comply with the regulations’ requirements from 1.1.2016.
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2.5 Legislative and regulatory provisions relating to water

2.5.1 European legislative and regulatory provisions relating to water

The Water Framework Directive of 2000 (Directive 2000/60/EC) (WFD), last amended by Directive
2014/101/EU establishes the European legal framework for the protection of water bodies. The WFD

requires that all waters (surface, ground and coastal waters) reach or safeguard a good status by the
end of 2015. Good chemical and ecological status must be achieved or safeguarded for surface waters,
and good chemical and quantitative status for groundwater. The member states should achieve this
through defined planning and management steps.

Good chemical status for surface waters is determined by environmental standards for 45 priority
substances. The environmental standards result from the Priority Substances Directive of 2008 (Di-
rective 2008/105/EC), last amended by Directive 2013/39/EU. The environmental quality standards
for “priority substances” are to be complied with by 2021, the new or amended quality standards in
Directive 2013/39/EU by 2027. Only release controls until compliance with the environmental quality
standards is achieved are provided for “priority substances”. The discharges, emissions and losses of
“priority hazardous substances” are to be ceased or phased out in accordance with Art. 16 Para. 6 WFD
(see below)

The following POPs are included in Annex 1 of the Priority Substances Directive:
» Hexachlorobenzene (HCB)CB,
» Endosulfan,
» Hexachlorobutadiene,
» Pentachlorobenzene (PeCB),
» Pentachlorophenol (PCP)
» Cyclodiene,
» Hexachlorohexane (HCH) (isomer mixture, including lindane),
» Brominated diphenyl ethers (whereby not all brominated diphenyl ethers are POPs)
» DDT
» Perfluorooktansulfanate (PFOS) (new)
» Dioxins (new)
» Hexabromocyclododecane (HBCDD) (new)
The following POP candidates are already priority hazardous substances.
» (C10-13 chloroalkanes

According to the Groundwater Directive of 2006 (Directive 2006/118/EC), last amended by Directive
2014/80/EU, good groundwater chemical status is determined firstly by groundwater quality stand-

ards, which result from the named directive (Annex II), and secondly by threshold values, which the
member states must define for the pollutants listed in the directive (Annex II).

Annex I of the Groundwater Directive names a general groundwater quality standard for active sub-
stances in pesticides of 0.1 pg/1. This parameter also covers possible POP contamination of the
groundwater. Other threshold values for additional pollutants are based on the initial contamination
level in the individual case and must be defined by the member states.
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The member states must take suitable measures to maintain or achieve a good status in surface waters
and in the groundwater. This commitment goes beyond the requirements of the Stockholm Conven-
tion, as it also requires the remediation of waters contaminated with POPs.

The WFD and the Groundwater Directive also contain special regulations for the input of harmful sub-
stances into waters.

For example, the WFD commits the Commission to presenting proposals for ceasing or phasing out
discharges, emissions and losses of priority hazardous substances. The necessary measures must be
taken at EU level; in addition to which, the member states are obliged to implement this requirement
of the WFD.

As the above-named POPs are also priority hazardous substances, the phasing-out obligation also ap-
plies to them. To date, neither the EU nor the member states have taken any specific measures for im-
plementing the phasing-out obligation.

The phasing-out obligation for the named POPs is in fact, at least in part, implemented by the EU POP
Regulation. Here systematic monitoring of the waters is an instrument for measuring the success of
any measures and acts as a safety net.

According to Art. 6 of the Groundwater Directive, the input of certain groups of substances is basically
prohibited. The substance groups are named in Annex 8 of the WFD. Some substance groups, for exam-
ple, the organohalogen compounds, include POPs.

2.5.2 National legislative and regulatory provisions relating to water

The WFD is implemented in Germany through the Federal Water Management Act (Wasserhau-
shaltsgesetz - WHG) and appended regulations, e.g. the Groundwater Regulations (Grundwasserver-
ordnung - GrwV) of 2010 and the Surface Water Regulations (Oberflichengewisserverordnung of 2016
- OGewV). In Germany, the obligation to achieve good chemical status results from the named legislative
acts. The GrwV and the OGewV provide the relevant quality standards. The requirements for the above-

named POPs are also found here. Because the two regulations are substance-related provisions, the Lan-
der cannot deviate from them.

Use of waters is subject to preventive state control; that is to say, it requires a state permit before its
implementation. The introduction or discharge of substances into water constitutes use as defined in
Article 9 Para. 1 No. 4 WHG, for which a water permit is required. Uses also include measures that can
cause disadvantageous changes to water quality that are permanent or substantial in extent (Article 9
Para. 2 No. 2 WHG). Uses are only permissible provided no harmful water changes are to be expected,
which also cannot be prevented or compensated for by auxilliary provisions (Article 12 Part. 1 No. 1
WHG) and requirements under other public law regulations are fulfilled (Article 12 Para. 1 No. 2 WHG).
On discharging wastewater, state-of-the-art standards of emission prevention and reduction must be
observed as a minimum requirement (Art. 57 Para. 1 No. 1 WHG).

In addition, the granting of a water permit is at the due discretion of the authority. The authorities can
thus, for example, set further requirements in an individual case for water ecology reasons.

2.5.2.1.1 Competencies for legislative and regulatory tasks relating to water

The legal requirements regarding water management are defined by the Federal Government in the
Water Management Act and its statutory regulations. The Lander can supplement or deviate from these
federal requirements through state laws, unless they are substance or plant/installation related require-
ments. The Lander are solely responsible for enforcement of the requirements relating to water.
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2.6 Legislative and regulatory provisions relating to soil conservation
2.6.1 European legislative and regulatory provisions relating to soil conservation

The draft Soil Framework Directive of 2006 was withdrawn by the EU Commission in 2014, after it be-
came clear that the blocking minority of five states, including Germany, would continue.

EU soil conservation policy therefore continues to result from the following legally non-binding docu-
ments:

» Thematic Strategy for Soil Protection of 2006

» European Commission Report on Implementation of the Thematic Strategy of 2012
» Soil conservation related statements of the 7th Environment Action Programme

Several provisions with soil conservation relevants can be found in EU secondary legislation, for exam-
ple the Industrial Emissions Directive of 2010.

2.6.2 National legislative and regulatory provisions relating to soil conservation
In Germany, a law for the protection of the soil and corresponding national regulations exist:

» BBodSchG - Federal Soil Conservation Act (Bundes-Bodenschutzgesetz) (Law on Protection
Against Harmful Soil Changes and the Remediation of Contaminated Land of 17 March 1998),

» BBodSchV - Federal Soil Conservation and Contaminated Land Regulations (Bundes-Boden-
schutz- und Altlastenverordnung) of 12 July 1999.

The purpose of the BBodSchG and BBodSchV is to safeguard or restore the functions of the soil. Giving
due regard to existing and future requirements for use of the soil, hazards to soil and hazards to indi-
viduals or the general public caused by soil must be prevented.

The BBodSchG and BBodSchV, above all, regulate the standards and necessary procedural steps for the
investigation and remediation of harmful soil changes and contaminated land. In this contest, two types
of soil values are relevant, which also include POPs.

» Screening levels
If screening levels (trigger values) are exceeded, case-by-case testing must be performed, taking
into account the soil use, to determine whether a harmful soil change or contaminated land ex-
ists. Annex 2 BBodSchV defines screening levels for the soil - human and soil - groundwater
migration path for aldrin, DDT, HCB, HCH and PCB6 (total of six indicator congers).

» Action values
If these exposure or contamination levels are exceeded, taking into account the respective soil
use, it can generally be assumed that harmful soil change or land contamination exists and ac-
tions are required. Annex 2 BBodSchV defines action values for the soil - human migration path
for PCDD/F and for the soil - plant path for PCB6.

In the case of contaminated sites or harmful soil changes, soil conservation law requires that soil in
which the designated action and screening levels for substances, which are also POPs, are exceeded be
remediated to prevent hazards. In this respect, soil conservation law goes beyond the requirements of
the Stockholm Convention. Protection and restriction measures can only be applied if remediation
measures are not proportionate.

In addition, the BBodSchG also establishes a commitment to soil related precautions. BBodSchV speci-
fies precautionary values, which are defined as follows.
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» Precautionary values
If these levels are exceeded, taking into account geogenic® or extensive human settlement-re-
lated contaminant levels, in general it can be assumed that there is a cause for concern with
regard to harmful soil change. Precautionary values are defined in 2 BBodSchV for PCB6 and
PAHs and dioxins in the soil.

Land owners and the holders of actual control of a plot of land and those who carry out or arrange for
the carrying out of works on a plot of land, which can result in a change in the soil quality, are obliged to
observe the precautionary values in case of soil related activities.

According to case law, the screening and action values resulting from BBodSchV, must also be taken into
account in the implementation of other laws, e.g. mining law.

The Sewage Sludge Regulations (Klarschlammverordnung - AbfKlarV) also have effects on soil conser-
vation. Art. 4 Para. 10 and 11 of these regulations specifies the limit values given in table 2. for the
PCDD/F and PCB substance groups and a limit value for total organohalogen compounds (AOX). If one
of these limit values is exceeded, it is prohibited to spread sewage sludge on agricultural land or land
used for gardening.

Table 2: Limit values for POP according to the sewage sludge regulations

Parameter Limit value

PCB, each individual component of | 0.2 mg/kg DM

6 (6 mg/kg DM)
PCB6 (calculated: 6 x 0.2 mg/kg x 5)
PCDD/F (TEQ) 100 ng/kg DM

Organohalogen compounds as AOX | 500 mg/kg DM
2.6.2.1.1 Responsibilities for soil conservation legislative and regulatory tasks

The Federal Government has exercised its legislative poweer regarding soil conservation by enacting
the BBodSchG and BBodSchV. Enforcement of the BBodSchG and the BBodSchV lies within the compe-
tence of the Lander, which can also issue additional procedural regulations (BMUB 2017). Where sew-
age sludge is concerned, the competent authorities in the Lander can extend the investigation obligation
to other constituents (§ 3 Abs. 5 AbfKlarV).

2.7 Legislative and regulatory provisions relating to waste
2.7.1 International provisions

At internation level, the Basel Convention in particular is relevant, as it constitutes a global control sys-
tem for transboundary movements of hazardous waste. It provides for a ban of exports of hazardous
waste from OECD states to non-OECD states, which has not yet become effective in internation law, as it

16 i.e.,, natural substance levels in environmental compartments, independent of human activities, e.g. salt level in water bod-
ies or heavy metal levels in soil, as opposed to anthropogenic substance levels, in other words, substance quantities input
due to human activities.

17 The parameter AOX for the sum of adsorbable organic halogen compounds also includes POP, but due to the wide range of
substances covered has little informative value. Furthermore, by definition, it does not include any fluoride compounds
(e.g. PFOS).
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has not been ratified by a sufficient number of party states. Howeverm it has already been implemented
by the EU and Germany (Sander & Schilling 2010).

To date, seven technical guidelines on environmentally sound disposal of waste containing POPs have
been drawn up within the scope of the Basel Convention. In addition, the Secretariat of the Basel Con-
vention and the European Correspondents Guidelines have published training documents (Secretariat
of the Basel Convention 2015; EC 2011), including

>

2.7.2

Updated general technical guidelines for the environmentally sound management of wastes con-
sisting of, containing or contaminated with persistent organic pollutants (POPs), Secretariat of the
Basel Convention 2015

Technical guidelines for the environmentally sound management of wastes consisting of, contain-
ing or contaminated with polychlorinated biphenyls polychlorinated terphenyls or polybrominated
biphenyls including hexabromobiphenyl, Secretariat of the Basel Convention 2015

Technical guidelines on the environmentally sound management of wastes consisting of, con-
taining or contaminated with perfluorooctane sulfonic acid, its salts and perfluorooctane sul-
fonyl fluoride, Secretariat of the Basel Convention 2015,

Technical guidelines on the environmentally sound management of wastes containing or con-
taminated with unintentionally produced polychlorinated dibenzo-p-dioxins, polychlorinated
dibenzofurans, hexachlorobenzene, polychlorinated biphenyls or pentachlorobenzene, Secre-
tariat of the Basel Convention 2015,

Technical guidelines on the environmentally sound management of wastes consisting of, con-
taining or contaminated with hexabromocyclododecane, Secretariat of the Basel Convention
2015,

Technical guidelines on the environmentally sound management of wastes consisting of, con-
taining or contaminated with hexabromodiphenyl ether and heptabromodiphenyl ether, or tet-
rabromodiphenyl ether and pentabromodiphenyl ether, Secretariat of the Basel Convention
2015,

Technical guidelines on the environmentally sound management of wastes consisting of, con-
taining or contaminated with the pesticides aldrin, alpha hexachlorocyclohexane, beta hexachlo-
rocyclohexane, chlordane, chlordecone, dieldrin, endrin, heptachlor, hexachlorobenzene, lin-
dane, mirex, pentachlorobenzene, perfluorooctane sulfonic acid, technical endosulfan and its re-
lated isomers or toxaphene or with hexachlorobenzene as an industrial chemical, Secretariat of
the Basel Convention 2015,

Destruction and decontamination technologies for PCBs and other POPs wastes (UNEP un-
dated),

Contact Point Guidelines No. 5 on classification of wood waste under entries B3050 or AC170
(Anlaufstellen 2007).

European legislative and regulatory provisions relating to waste

The following provisions under European Union law, each in their respective current versions, are rel-

evant within the scope of POPs and waste:

>

Regulation (EC) No. 850/2004 on persistent organic substances and amending Directive
79/117 JEEC,
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» Directive 96/59/EC on the on the disposal of polychlorinated biphenyls and polychlorinated ter-
phenyls (PCB/PCT),

» Directive 2008/98/EC on waste and repealing certain Directives (Waste Framework Directive),

» Regulation 1357/2014 replacing Annex III to Directive 2008/98/EC of the European Parliament
and of the Council on waste and repealing certain Directives

» Regulation (EC) No. 1013/2006 on shipments of waste (Waste Shipment Regulation),
» Directive 1999/31/EC on the landfill of waste (Landfill Directive),

» Council Decision of 19 December 2002 establishing criteria for the acceptance of waste at land-

fills (2003/33/EC),

» Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste
electrical and electronic equipment (WEEE)(new version),

» Directive 2011/65/EU on the restriction of the use of certain hazardous substances in electrical
and electronic equipment (new version, RoHS Dir),

Regulation 850/2004 states that the upper limit values do not apply to underground storage, see foot-
note 1 in the table in Annex V, Part 2:

“These limits apply exclusively to a landfill site for hazardous waste and do not apply to permanent
underground storage facilities for hazardous wastes, including salt mines.”

Otherwise the given regulation lists upper limits for many POPs.

2.7.3 National waste legislation

According to the Landfill Regulations (Deponieverordnung), in Germany, waste containing POPs, i.e.
waste in which the lower limit in Annex IV of Regulation (EC) No. 850/2004 is exceeded, cannot be
disposed of above ground, i.e. they can only be disposed of (stored) in underground waste repositories
(all created in salt rock) or through mine filling (stowage) in salt rock. The upper limit values therefore
do not play a role in the disposal practice for waste containing POPs in Germany.

Since 11 March 2016, through the European Waste Register (Waste Register Regulations - (Abfallver-
zeichnisverordnung - AVV), the German regulations contain a direct connection to the POP Regulation
in the form of a dynamic link (see Waste Register Regulations, subsection 2.2.3.). According to AVV, ac-
cordingly, all waste containing POPs that exceed the lower limit in Annex IV of the EU POP Regulation,
are deemed to be hazardous and subject to the provision of mandatory documented proof.

German waste law includes requirements for the collection, storage, transport (including transbound-
ary transport), recovery, disposal of waste, provision of documented evidence and waste treatment
plants and disposal companies.

The Law on the Promotion of the Recycling Economy and Ensuring Environmentally Sound Management
of Waste (Gesetz zur Férderung der Kreislaufwirtschaft und Sicherung der umweltvertraglichen Bewirt-
schaftung von Abfillen) (Recycling Management Act) (Kreislaufwirtschaftsgesetz - KrWG) of 24 Febru-
ary 2012 came into force on 1 June 2012. In contrast to the previous law, it contains a hierarchy of waste
treatment measures. For the disposal of waste containing POPs it is significant, in particular that "taking
into consideration the principle of precaution and sustainability, those measures that best ensure pro-
tection of humans and the environment (should) have priority. Consideration of effects on humans and
the environment according to sentence 1 shall be based on the entire life cycle of the waste” (Art. 6).
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Explanations on the disposal of waste containing POPs are given in Section 6.3 of this implementation
plan.

2.7.3.1.1 Competencies for legislative and regulatory tasks relating to waste

The Lander are responsible for enforcement of waste law, and can individually regulate the tasks and
internal state competencies. In several Lander, an obligation to offer or to hand over exists for hazardous
waste 18,

Regarding transboundary shipments of waste, according to Art. 14 Para. 1 of the Waste Shipment Act
(Abfallverbringungsgesetz - AbfVerbrG), the authorities of the Lander are responsible for measures and
obligations related to the shipment of waste from and into federal territory. These Lander authorities
are published on an internet site (UBA 2017). According to Art. 14 Para. 4 AbfVerbrG, the German Envi-
ronment Agency is responsible for transits.

2.8 Provisions in food and feed legislation
2.8.1 European provisions

In the EU, food and feed law is regulated by several regulations. Regulation (EC) No. 178/2002 sets out
the fundamental, general food law. It also contains provisions for establishing the EFSA, European Food
Safety Agency. This agency works with the national authorities, in Germany with the BVL and the BfR,
in the area of risk assessments. The regulation establishes the basis for the protection of human health
and consumer interests regarding food. It defines uniform principles and competencies with regard to
the creation of a basic scientific foundation, an efficient organisational structure and a procedure for
strengthening decision-making in matters of food and feed safety. The regulation applies to all produc-
tion, processing and distribution stages of food and feed. If it is suspected that food or feed presents a
risk to human or animal health, according to Article 10, the general public must be informed of the na-
ture of the risk.

Regulation (EC) No. 396/2005 on maximum residue levels of pesticides in or on food and feed of plant
and animal origin is very important for implementation of the requirements of the Stockholm Conven-
tion, as many POPs are used as pesticides. Annexes Il and III of the Regulation define maximum residue
levels - MRLs for aldrin, chlordane, chlordecone (kepone), DDT, dieldrin, endosulfan, endrin, HCB, HCH,
heptachlor and toxaphene.

Also, Regulation (EEC) 315/93 defines Community procedures for the control of contaminants in food.

Contaminant means any substance not intentionally added to food which is present in such food as a
result of the production of such food or as a result of environmental contamination. It does not name
specific substances; however, Article 2 Paragraph 3 states that the Commission can define maximum
tolerances for specific contaminants. It initially did this with Regulation (EC) No. 194/97, which was
replaced by the third new version Regulation (EC) No. 1881/2006 on 1 March 2007. This regulation
gives maximum levels for PCDD/F and dioxin-like PCB (dI-PCB) for specific foods. On 1 January 2012,
Regulation (EU) No. 1259/2011 came into force with new maximum levels.

18 Further information can be found at http://www.info-ags.de/.
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Table 3: Since 1 January 2012, action values'® and maximum levels for dioxins and dioxin-like
PCBs (dI-PCB) in selected food groups apply throughout Europe

EU action values EU maximum levels
(pg WHO-TEQ/g fat) (pg WHO-TEQ/g fat
Kopfzeile Kopfzeile
Poultry Dioxins dI-PCB Dioxins 2R
PCB
Meat and meat products 1.25 0.75 1.75 3.0
Oils and greases - - 1.75 3.0
Chicken eggs and egg products 1.75 1.75 2.5 5.0
Beef and lamb Dioxins dI-PCB Dioxins E(l:c;xms +dl-
Meat and meat products 1.75 1.75 2.5 4.0
Oils and greases - - 2.5 4.0
Mllk a.nd milk products, 175 20 25 55
including butterfat
Pork Dioxins dI-PCB Dioxins Dioxins + dI-
PCB
Meat and meat products 0.75 0.5 1.0 1.25
Oils and greases - - 1.0 1.25
Animal products Dioxins dI-PCB Dioxins Ecl:c;xms +dl-
Liver and its processed produc.ts 3 3 45 10.0
of poultry, cattle, sheep and pigs
Mixed animal fat 1.0 0.75 1.5 2.5

Dimensional unit: 1 pg (pikogram) = 0.000 000 000 001 gram

The maximum levels are supplemented by voluntarily applicable action values for the substance group
of dioxins and for dioxin-like PCBs in various food. The action values are below the maximum levels and
serve as an early warning system. They are intended to help to find high above-average contaminations,
i.e. contamination above the so-called background contamination that is unavoidable for food produc-
ers, and help to reduce the level of dioxins and PCBs in food. They serve as an aid to finding and restrict-
ing or removing local sources of possible contamination before the maximum level is exceeded. Dioxins
and dioxin-like PCBs are emitted from different sources. Separate action values were therefore defined
for each substance group.

Directive 2002 /32 /EC defines maximum levels of undesirable substances in animal feed. Maximum lev-
els for aldrin, chlordane, DDT, dieldrin, endosulfan, endrin, HCB, HCH, heptachlor, dl-PCB, PCDD/F and
toxaphene on specific animal feedstuffs are anchored here. It also defines action thresholds for PCDD/F
and dI-PCB, which if exceeded, triggers investigation by the member states.

19 Commission Recommendation of 23 August 2011 on the reduction of the presence of dioxins, furans and PCBs in feed and
food (2011/516/EU; Official Journal of the European Union No. L 218, p. 23-25)
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2.8.2 National provisions

In Germany, the Food, Commodities and Animal Feed Statute Book (Lebensmittel-, Bedarfsgegenstinde-
und Futtermittelgesetzbuch - Food and Feed Code) (Lebensmittel- und Futtermittelgesetzbuch - LFGB)
is the overarching act on German food and feed law. It includes all production and processing stages
along the food added-value chain and also applies to cosmetics and commodities. According to Art. 9
Para. 1, it is prohibited to place food on the market,

» if plant protection products, fertiliser, soil treatment products, biocide products or their conver-
sion or reaction products are present in or on food and exceed the defined maximum levels,

» if unauthorised plant protection products are in or on food, or products which may not be used
in food or its raw materials,

» which do not comply with the requirements of Article 18 Para. 1, including in conjunction with
Article 20 Para. 1, of Regulation (EU) 396/2005 on maximum levels of pesticide residues.

The Regulations on the Limitation of Contaminants in Food (Verordnung zur Begrenzung von Kontam-
inanten in Lebensmitteln) (Contaminant Regulations) (Kontaminantenverordnung - KmV) give maxi-
mum levels for PCB on specific food, which must not be exceeded.

According to Art. 17, it is prohibited to produce or handle feed so that food obtained from animals that
have been fed as intended and properly

» can impair human health,
» are unsuitable for consumption by humans.

It is also not permitted to produce animals feedstuffs in such a way that they harm animal health or
impact the quality of the food produced or endanger the ecosystem due to undesirable substances pre-
sent in animal excretion products. Animal feedstuff may not be placed on the market or fed to animals
if they are likely to impact the quality of the food produced or endanger the ecosystem due to undesira-
ble substances present in animal excretion products.

The European Directive 2002 /32 /EG on undesirable substances in animal feed has been implemented
in national law with the Feed Regulations (Futtermittelverordnung - FuttMV). Accordingly, it is projhib-
ited to place on the market, feed or mix with other feedstuffs with the intention to dilute, feed which
exceeds a maximum level given in Directive 2002/32 /EC (§ 8 FuttMV).

2.8.2.1.1 Competencies for food and feed legislative and regulatory tasks

Food and feed law is the responsibility of the Federal Ministry of Food and Agriculture (BMEL). The
authorities in the Lander are responsible for the monitoring measures required under the LFGB. The
Lander can issue further regulations for implementation of the monitoring.

The food and feed companies themselves are obliged to notify the competent authorities of existing test
results for levels of dioxins/furans, dI-PCB and non-dl PCB in or on food and feed. These authorities then
forward all the results they have to the BVL.

The precise range of notification obligations and how and to what extent this notification must specifi-
cally take place in practice has been regulated since 1 May 2012 by the “Regulation on Duties to Notify
and Pass On Information on Substances Undesiable for Health” (“Verordnung zu Mitteilungs- und Uber-

mittlungspflichten zu gesundheitlich nicht erwiinschten Stoffen” (BGBI. 2012 1 S. 58)).
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Since 4 August 2011, as part of an amendment to the Food and Feed Statute Book in Germany, a general
duty to report has applied to private laboratories, if they have reason to assume that an unsafe food or
feedstuff is on hand. If this is the case, private laboratories are obliged to report their analysis results
and the client who requested the analyses without delay to the competent authorities.

2.9 Implementation of environment-related requirements by official bodies

The Conference of the Ministers of the Environment (Umweltministerkonferenz - UMK) coordinates su-
perordinate environmental law issues between the Federal Government and the Lander in Germany
(UMK 2011). The ministers and senators of the environment of the Federal Government and Lander are
represented on the committee with voting rights. In the UMK the Lander agree their approach, take a
position vis-a-vis the Federal Government and together with the Federal Government, seek mutually
agreed solutions to substantive issues. The resolutions of the UMK have no direct legal effect. The UMK
currently has eight Federal / Lander working committees set up within its area of competence, which
cover the different environmental topics. The following are of relevant in the context of the statutory
principles and POPs described above:

» Joint Working Group of the Federal Government/ Lander on Chemical Safety (Bund/Lander-

Arbeitsgemeinschaft Chemikaliensicherheit (BLAC)),
» Joint Working Group of the Federal Government/ Liander on Soil Conservation (Bund/Lander-

Arbeitsgemeinschaft Bodenschutz (LABO)),
» Joint Working Group of the Federal Government/ Linder on Immission Control (Bund/Lander-

Arbeitsgemeinschaft Immissionsschutz (LAI)),

» Joint Working Group of the Federal Government/ Liander on Water (Bund/Lander-Arbeitsge-
meinschaft Wasser (LAWA)),

» Joint Working Group of the Federal Government/ Liander on Waste (Bund/Lander-Arbeitsge-
meinschaft Abfall (LAGA)),

» Joint Working Group of the Federal Government/ Liander on DIOXINS (Bund/Lénder-Ar-
beitsgruppe DIOXINE) (reactivation planned).

Reference is made here to the exemplary work of the LAGA, which has drawn up the following POP-
relevant publications and has made decisions.

» LAGA Circular Resolution No. 2010/04: The LAGA recommends to the Lander that by way of
transition the value of 1000 mg/kg, be used as the sum parameters as a lower limit for the four
PBDEs (tetra, penta, hexa and hepta-BDE) in Annex IV of Regulation (EC) No. 850/2004.

» Resolution regarding TOP 5.4 of the 95th LAGA meeting: The LAGA recommends to the Lander
that by way of transition a value of 10 mg/kg (recycling) and a value of 50 mg/kg (above-ground
landfill) be used as a lower limit for PFOS (perfluorooctansulphonate and its derivates), in Annex
IV of Regulation (EC) No. 850/2004 ,

» Report to the “Amtschefkonferenz” (conference of Secretaries of State of the Federal Govern-
ment and Lander): Persistent organic pollutants in waste legislation enforcement (Persistente
organische Schadstoffe im abfallrechtlichen Vollzug) (LAGA 2010).
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3 Measures to reduce or eliminate releases from intentional produc-
tion and use (Article 3)

3.1 Substances in Annex A of the Stockholm Convention

Compounds of several substances in Annex A of the Stockholm Convention have mainly been used as
protection against insects, fungi and arachnids (especially mites). They were therefore constituents of
plant protection product formulations, biocides for the protection of materials (e.g. wood), hygiene
products or veterinary medicinal products (control of mites, ticks, lice, etc.). In Germany or rather at
European level, their use was subject to special statutory provisions.

3.1.1 Plant protection products

In Directive 79/117/EEC, the member states were obliged to ban the placing on the market and use of
plant protection products that contain specific active substances. Aldrin, chlordane, dieldrin, endrin,
heptachlor, HCB, toxaphene, HCH and DDT were affected by this ban. Furthermore, active substances in
plant protection products had to be tested in accordance with Directive 91/414/EEC (Plant Protection
Directive) and included in a positive list. None of the POPs were included in the positive list. The Prohi-
bition Directive 79/117 /EEC was amended by the coming into force of the POP Regulation, in that the
ban on chloride compounds was deleted and the ban of the POP Regulation was applied. With the addi-
tion of new POPs and the exclusion of substances with POP properties for use as an active substance
within the framework of the Plant Protection Product Regulation, a general ban exists on the use of all
POPs in plant protection. Directive 79/117/EEC was repealed by the Plant Protection Product Regula-

tion (EC) No. 1107/2009.

With the exception of mirex and endosulfan, use of the named active substances had already been
banned in the Federal Republic of Germany for many years, through the Regulations on the Use of Plant
Protection Products of 10 November 1992 (Plant Protection Use Regulations) (Pflanzenschutz-Anwen-
dungsverordnung). However, plant protection products containing mirex had never been authorised in
Germany. The last authorisation for a plant protection product containing endosulfan in Germany ended
in 1994. An application for inclusion of endosulfan in Annex I of the Plant Protection Directive failed in
2005, following which, authorisations for plant protection products containing endosulfan were with-
drawn throughout Europe (Decision 2005/864/EC). Endosulfan was exported from Germany up to the
end of 2009 (BVL 2009).

The substance PeCB was never used as a plant protection product itself, but was used as an intermediate
product for the production of another plant protection product, pentachloronitrobenzene (quintozene).
The last authorisations for plant protection products containing this active substance in Germany ended
in 1987. Since 1988, a general ban on the use of quintozene in plant protection products has existed in
Germany (Annex 1 of the Plant Protection Use Regulations) (Pflanzenschutz-Anwendungsverordnung).
No production or use of PeCB is known of since 1988. As a result of the EU active substance examination
for plant protection products, quintozene was not included in Annex I of Directive 91/414/EEC (Com-
mission Decision 2000/816/EC).

3.1.2 Biocide products

According to the Biocide Reporting Regulations (Biozid-Meldeverordnung) (ChemBiozidMeldeV) none
of the substances covered by the Stockholm Convention have been registered as an active substance in
Germany. There is thus no basis for continued legal use. It can therefore be assumed that there are no
biocide products containing these active substances on the market.
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This statement also applies to the newer POPs, a- and -HCH. Both compounds can be found as contam-
ination in another POP, lindane. Lindane has merely been notified as an active substance for product
group 3, biocide products for veterinary medicine. Lindane was still authorised for use in products
against head lice (Jacutin gel) until the end of 2007 (UBA 2007a). Due to the identification of lindane as
a POP and its associated inclusion in the POP Regulation, a complete ban exists on the use of lindane,
without exception. Another substance that is one of the new POPs and was used as an insecticide, chlor-
decone, was still listed as an active substance in a product for control of pharaoh ants until 2001, but
was banned in 2002 at the instigation of the UBA with reference to implementation of the POP Protocol
(BMU 2004b).

3.1.3 Polychlorinated biphenyls (PCB)

Until 1982, PCBs were produced in West Germany on an industrial scale. They were used as insulation
fluids in transformers and capacitors, as plasticisers in plastics (joint sealing compounds, ceiling clad-
ding, cable sheathing and similar uses), as a flame retardant in wall paints, lacquers, adhesives and in
hydraulic oils.

Since 1978, use of PCBs was phased out gradually until the last transformers containing PCBs had to
be taken out of service in 2010. At that time, these were the only still permissible exemption from a
complete PCB ban and had to be disposed of following their use, whereby irreversible destruction or
disposal of the PCB is specified from a PCB level of 50 mg/kg (Article 7 POP Regulation in conjunction
with Annex V). According to Art. 54 Para. 2 GefStoffV, in transitional regulations, such products in op-
eration on 29 July 1989 and in which components containing PCB are installed that contain less than
100 ml liquid containing PCB are exempted until they are taken out of service.

3.1.4 Hexabromobiphenyl (HBB)

HBB was used as a flame retardant in the 1970s. Production of highly brominated compounds ended
in Germany in 1985 (UNEP 2006). Europe-wide, use of HBB in textiles has been restricted since 1983
by Directive 83 /264 /EEC (as part of the higher level PBB substance group) and was implemented in
Germany as part of the Chemical Ban Regulations (Chemikalien-Verbotsverordnung - ChemVerbotsV).
Also within the provision of a regulation on PBB, since 2006, the RoHS Directive has banned the plac-
ing on the market of products containing more than 0.1 percent of the homogeneous material (Article
4 in conjunction with Annex). PBBs were already no longer used in electrical equipment before this
date (UBA 2007b). Other uses are not known. It can therefore be assumed that these facts together
with the legal provisions lead to HBB not playing a role in Germany.

3.1.5 Polybrominated diphenylethers (PBDE)
The PBDE family contains more than 200 compounds. In the context of this report, use of the abbrevia-

tion PBDE refers to the four congener groups, which are regulated in the Stockholm Convention (UNEP
2009a; UNEP 2009b). These four substances are:

» TetraBDE20
» PentaBDE?2!
» HexaBDE?22

20 According to SC 4/18 it primarily means BDE-47, CAS No: 40088-47-9, but also includes other cogeners.
21 According to SC 4/18 it primarily means BDE-99, CAS No: 32534-81-9, but also includes other cogeners.

22 According to SC 4/18 it primarily means BDE-153, CAS No: 68631-49-2, BDE-154, CAS No: 207122-15-4, but also includes
other cogeners.
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» HeptaBDE23

In the past, PBDEs were used in different commercial mixtures. The two mixtures mainly used were C-
PentaBDE, with main constituents tetra- and pentaBDE and the two other POPs, hexa- and heptaBDE in
smaller proportions. The other mixture was C-OctaBDE, whose main constituents are hexaBDE and hep-
taBDE and that contains smaller quantities of pentaBDE. The typical composition of C-PentaBDE is
shown in Tab. 4.

Table 4:

Composition of C-PentaBDE (UBA 2011a)

CAS number

Congener designa-

Typical concentra-

Mean concentra-

tion** tion in the mixture tion
(wt. %)* (wt. %)
. BDE17
TriBDE 49690-94-0 BDE28 0-1 0.5
BDE47
TetraBDE 40088-47-9 BDEGG 24-38 32.3
BDE99
PentaBDE 32534-81-9 BDES85 50-62 58.4
BDE100
BDE138
HexaBDE 36483-60-0 BDE153 4-12 8.3
BDE154
Traces
HeptaBDE 68928-80-3 BDE183 (<0.5)* 0.5

Data basis: *POPRC (2005), **Bergmann (2007), greyed-out rows contain information on substances covered by the
Stockholm Convention

The composition of C-OctaBDE varies greatly and has changed over the years. Tab. 5 gives an overview

of this.

Table 5:

Composition of C-OctaBDE mixture over time (UBA 2011a)

up to 1994 (wt.
%)

Sample from

three suppliers,

Voluntary Self-
undertaking of

Selected manu-
facturers 2000 -

Mean concen-
tration (wt. %)

1997 (wt. %) industry OECD, 2001 (wt. %)
2000 (wt. %)
PentaBDE n/s 1.4-12 <0.5 4.7%
10.5-12.0%*
HexaBDE 5.5 n/s <12 7.4 %
HeptaBDE 43.7-44.5 42.3 43 - 58 <45 445 %
OctaBDE 31.3-35.3 36.1 26-35 <33 31.6%
NonaBDE 9.5-11.3 13.9 8-14 <10 10.7 %
DecaBDE 0-0.7 2.1 0-3 <0.7 1.1%

23 According to SC 4/18 it primarily means BDE-175, CAS No: 446255-22-7, BDE-183, CAS No: 207122-16-5, but also in-
cludes other cogeners.
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Data basis: POPRC (2008), greyed-out rows contain information on substances covered by the Stockholm Convention,
(n/s not specified)

The States that are Party to the Stockholm Convention are obliged to prevent production and use of
PBDEs. Until 2030, the recycling of waste (end-of-life) products containing PBDE and use and disposal
of products made of recycled materials are exempted from this, under the condition that the recycling
and disposal are environmentally sound and that no PBDEs are recovered separately. The objective
must therefore not be to recover the POPs, but to recover and re-use materials containing POPs. Regu-
lation 757/2010 amended the POP Regulation and defined a limit of 0.1 wt. %, based on the material of
an article containing the recyclate (Annex I Part A). According to Article 7 of the POP Regulation, waste
must be treated so that the POP it contains is destroyed or irreversibly transformed. The limit (concen-
tration) above which the destruction requirement applies is defined in Annex IV of the POP Regulation.
The lower POP limit for the total content of PBDEs is 1000 ppm (1000 mg/kg).

Before a harmonised EU-wide limit value was adopted, Germany had already recommended a national
limit for enforcement by the Lander of 1000 ppm (1000 mg/kg) for the total content of PBDEs (including
non-POP PBDEs) for a transitional phase (LAGA 2010). Germany thus already fulfilled the requirements
of the Stockholm Convention and the POP Regulation in relation to the regulation of waste streams con-
taining POP until final elimination POPs.

A Party of the Stockholm Convention is obliged to prevent the export of articles containing PBDE, if the
level of substances exceeds the authorised limit for the placing on the market of an article within the
territory of the Party. In Europe, this is regulated in the POP Regulation by a complete transport ban on
the substances as such, in mixtures and in articles. Only contaminations are allowed; for articles made
of new materials the limit is 10 ppm (10 mg/kg). For articles that contain recyclates the limit is 0.1 wt.
% (1000 mg/kg). The limits are defined in Annex I of the POP Regulation and apply to each individual
substance in the group.

3.2 Substances in Annex B of the Stockholm Convention
3.2.1 Dichlorodiphenyltrichloroethane (DDT)

The production, placing on the market and use of DDT have been banned in Germany since 1972 through
the so-called DDT Act (DDT-Gesetz). Applications for exemptions could have been submitted to the BVL
for research and analysis purposes (ChemVerbotsV, Annex to § 1, Paragraph 1). In 1994, the provisions
of the DDT Act were included in the Hazardous Substances Regulations (Gefahrstoffverordnung -
GefStoffV) and the Chemical Ban Regulations (ChemVerbotsV) (§ 1 Para. 1 in conj. with Para. 1 of the
Annex to the ChemVerbotsV), they were then deleted again from the GefStoffV as part of the revision at
the end of 2010. The obligation to obtain a permit for research and analysis purposes has become obso-
lete with the EU POP regulation and was cancelled with the new ChemVerbotsV of 20 January 2017.

3.2.2 Perfluorooctane sulfonate PFOS

PFOS is a member of the perfluorinated and polyfluorinated chemicals (PFC) group of substances. Due
to the surface-active properties of PFOS and related compounds, they are also called perfluorinated
tensides (PFT) or perfluorinated surfactants. PFTs had been used in different technical processes and
surface coating products and in speciality chemicals since the 1950s.

Due to its problematic environmental behaviour, in 2000, the US American company 3M - until then
the worldwide largest PFOS producer - decided to voluntarily phase-out production and use of PFOS
by the end of 2002 (3M 2000). This corporate decision caused a substantial drop in the use of PFOS in
the EU (RPA 2004). Since 2006, PFOS has been subject to a ban with specific exemptions in the EU. In
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2009, PFOS was also included in the Stockholm Convention and included in the POP Protocol. Table 6
gives an overview of the chemical substances included in Annex B of the Stockholm Convention.

Table 6: PFOS compounds as given in Annex B of the Stockholm Convention
Perfluorooctane sulfonate 1763-23-1
Perfluorooctane sulfonyl fluo- 307-35-7
ride
Potassium salt 2795-39-3
Diethanolamine salt 70225-14-8
Ammonium salt 29081-56-9
Lithium salt 29457-72-5
Tetraethylammonium salt 56773-42-3
Didecyldimethylammonium salt | 251099-16-8

The States that are Party to the Convention are obliged to restrict production and use. A range of ac-
cepted uses and specific exemptions are listed in the Annex to the Stockholm Convention. Accepted
uses are uses that continue to be allowed. Specific exemptions must be registered by the Parties to the
Convention if they are to be used. As the EU, alongside Germany, is also a Party to the Stockholm Con-
vention, it has already fulfilled this obligation for all EU member states. Therefore, all specific exemp-
tions in Germany are permissible in Germany without separate registration, provided they have also
been included in the POP Regulation. Thus, the following exemptions from the ban on use exist for
PFOS:

Accepted applications:

» Photographic coatings,

» Anti-reflection coatings for photolithographic processes and photographic coatings used in the
production of semiconductors,

» Etchants for high-frequency semiconductors,

» Hydraulic fluid in aviation,

» Use as a wetting agent in hard-chrome plating (chromium VI) in closed circulation systems),

In addition, the following specific exceptions apply:

» Photomasks in semiconductors and liquid crystal display industry,
» Use as wetting agent for monitored electroplating systems2+

The following accepted uses and specific exemptions, which were included in Annex B of the Stock-
holm Convention, were not included in the European POP Regulation and are thus banned in the EU:

» Certain medical equipment (ethylene-tetrafluoroethylene coploymer films, in-vitro diagnostic
equipment and colour filters for charge-coupled device),

Insect bait for the control of leaf-cutting ants.

Electronic parts of several colour printers and colour photocopiers,

Insecticides for the control of red fire ants and termites,

Chemical-based oil production measures,

vvyyy

24 Since 26 August 2015, no longer allowed as use in the EU, as the exemption in the POP Regulation has expired.
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Carpets,

Leather,

Textiles and upholstery,

Paper and packaging,

Coatings and coating additives,
Rubber and plastics.

vVvyVvyvyyvyypy

The accepted uses and specific exemptions were reviewed in 2015, and will be reviewed every four
years thereafter, to decide whether they are continued.

PFOS continues to be produced due to the exemptions for specific uses of PFOS. The production quan-
tities must be reported to the Federal Institute for Occupational Safety and Health (Bundesanstalt fiir
Arbeitsschutz und Arbeitsmedizin - BAuA), and currently amount to 9 t/a, part of which is exported.

Since June 2008, PFOS, its salts, halogenides, amides and other derivates, including polymers, have
been banned as a substance, in mixtures and articles by Directive 2006/122 /EC (PFOS Restriction Di-
rective?s), whereby specific exemptions already existed, similar to the exemptions of the subsequent
POP Regulation. In June 2009, this ban as well as the exemption provisions, were included in REACH,

Annex XVII (Regulation (EC) No. 552/2009).

With the change to the European POP Regulation2¢ the exemptions provided for PFOS in Annex XVII of
the REACH Regulations were included and, with a few changes, were included in Annex I of the POP
Regulation. The restrictions of Annex XVII of REACH were deleted.

Annex IV of the POP Regulation defines a lower POP limit for the level of PFOS in waste of 50 mg/kg.27

Before an EU-wide harmonised limit was adopted, Germany had already recommended a national limit
for enforcement (as a limit for Annex IV POP Regulation) by the Lander of 50 mg/kg for the level of
PFOS in waste for a transition period (LAGA 2011).

4 Measures for the Register of Specific Exemptions (Article 4)

Article 4 of the Stockholm Convention requires that the Parties register the exemptions issued for a
limited period for the production or a specific use of substances in Annexes A and B.

The Federal Republic of Germany itself has not applied for any specific exemptions for the production
or use of a substance in Annexes A and B in the current valid form under the provisions of Article 4 of
the Stockholm Convention. For member states of the European Union, this obligation is covered on
their behalf by the EU, as a Party to the Stockholm Convention.

5 Measures to Reduce or Eliminate Releases of Substances in Annex C
(Article 5)
Article 5 of the Convention specifies the minimum measures to be taken to reduce or eliminate re-

leases from unintentional production with the goal of “their continuing minimisation and, where feasi-
ble, ultimate elimination”.

25 And its national implementation (“Eleventh Regulations Amending Regulations under Chemicals-Related Legislation”)
26 The change was implemented by Regulations (EC) No. 756/2010 and No. 757/2010.
27 The change was implemented by Regulation (EC) No. 1342/2014.
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The relevant substances resulting from unintentional production are named in Annex C of the Stock-
holm Convention. This annex currently lists the following substance groups: PCDD/F, HCB, PCB and
PeCB.

5.1 Article 5 a Development of a national action plan

Article 5 a of the Stockholm Convention commits the Parties to identify the emission sources of the
above-named contaminants and to quantify the total quantities released annually and to report on
these. On the basis of the emission inventories prepared for this reporting, national action plans are
drawn up, in which the measures to prevent or reduce these substances are documented.

In addition to the Stockholm Convention, the POPs Protocol of the CLRTAP and the POP Regulation
also require that emission inventions be drawn up for unintentionally formed POPs as part of the
emission reporting. The Federal Republic of Germany must report these emissions within the scope of
the named agreements.

Data on the emissions for unintentionally released POPs are collected by the UBA and provided for the
reporting in the Central System Emissions (ZSE). The ZSE is a central database, which enables a large
number of national and international reporting obligations regarding atmospheric emissions to be ful-
filled (e.g. for UNFCCC 1992, UNECE, EU, etc.). The data in the ZSE are checked and updated regularly.
A report from 2010, had the objective of improving the data situation for the ZSE, however few emis-
sion data exist for the POPs. Extensive investigations had to be carried out in the possible sources to
improve the data situation. Yet the report showed that, in comparison to 1990, there had been no in-
creasing POP emissions in Germany (Rentz et al. 2010). Despite the checking and updating, the POP
inventories hold many uncertainties and are in part incomplete.

National trend tables for the German reporting on atmospheric emissions for POPs since 1990 can be
found on the UBA internet site (UBA 2016€).

5.2 Article 5b-e: Promotion and requiring use of measures and best available
techniques for release reduction and source elimination

Measures

Industrial plants, which due to their nature or operation, can cause particularly harmful environmen-
tal effects are subject to mandatory approval under the Federal Immission Control Act (Bundes-Immis-
sionsschutzgesetz - BlImSchG). Material requirements are specified by the sub-statutory rules in rele-
vant implementing regulations of the Federal Immission Control Act (BImSch Regulations) and the
Technical Instructions on Air Quality Control (TA Air) (TA-Luft).

Wastewater discharges are regulated by the Water Management Act (Wasserhaushaltsgesetz - WHG).
Official permits and consents to use water bodies are issued under this act. The sub-statutory rules
consist of the Wastewater Regulations and their annexes, with which requirements for the discharge
of wastewater are regulated.

Reference documents on the best available techniques (BAT) with associated emission values are
drawn up according to the Industrial Emissions Directive (IE Directive, Directive 2010/75/EU). Water-
specific BAT conclusions are currently implemented through the wastewater regulations (Abwasserv-
erordnung) and their annexes. Air-specific BAT conclusions are implemented by means of the TA Air, if
emission values are associated with it.

Annex C of the Stockholm Convention lists a range of source categories, which have a high potential for
the formation release from unintentional production due to the technology used.
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From the above-named rules and standards, measures result for these source categories, with which
the Stockholm Convention objectives of minimising or eliminating releases from unintentional produc-
tion can be achieved. The following articles are indirectly or directly concerned:

» Use of practical release reduction and source elimination measures (Article 5b),

» Use of substitute materials (Article 5c of the Stockholm Convention),

» Use of best available techniques (Article 5d of the Stockholm Convention in conjunction with
Annex C, Part V)

Promotion measures taken (Article 5 e of the Stockholm Convention)

The measures to promote use of the best available technique for existing and new sources according to
the source category of Annex C of the Stockholm Convention are regulatory in Germany.

All sources in Annex C Part III of the Stockholm Convention are covered by the regulations addressed
in Chapter 2.6.

A particularly relevant type of plant for PCDD and PCDF emissions are small and medium-sized com-
bustion plants. They do not require approval according to Art. 4 of the BImSchG. Provisions for this
type of plant are given in the Regulations for small and medium-sized combustion plants, 1.BImSchV
for implementation of the BImSchG. These regulations are Germany-specific and are not used to imple-
ment an EU Directive. They do not contain any limit values for substances in Annex C, however they
do define the requirements for the quality of the fuels, the binding advising of the operators about per-
missible fuels and proper handling of the plant and monitoring the emissions. These requirements are
aimed at achieving a general reduction in pollutant emissions including reducing emissions of PCDD,
PCDF and other POPs.

Control and compliance with the requirements is carried out by the chimneysweep as part of the regu-
latory compliance of small combustion plants.

6 Measures to Reduce or Eliminate Releases from Stockpiles and
Wastes (Article 6)

Article 6 Paragraph 1 requires that each Party

".. ensures that stockpiles consisting of or containing chemicals listed either in Annex A or Annex B
and wastes, including products and articles upon becoming wastes, consisting of, containing or con-
taminated with a chemical listed in Annex A, B or C, are managed in a manner protective of human
health and the environment....."

This obligation should be implemented, in particular, by

» Identifying stockpiles of POPs,
» Identifying products and articles that contain POPs,
» Environmentally sound collection, storage, transport and finally disposal.

A central requirement is the destruction or irreversible transformation of POP content of waste (Art. 6
Para.1 lit. d ii).
6.1 POP stockpiles

Article 5 of the POP Regulation requires that the Member States report to the Commission stockpiles
consisting of or containing (> 50 kg) of POPS by 19 July 2005 (twelve months after the Regulation
came into force). No such stockpiles were reported to the competent authorities of the Lander, so that
is assumed that PCB stockpiles do not (no longer) exist in Germany. However, investigations have
shown that especially transformers containing PCB are not drained as specified before they were
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stored underground, but instead were disposed of with the liquid containing PCB. In addition, export
statistics of the Environmental Statistics Act show, in the years 2005 - 2010, a total of 23,499 tonnes of
transformers containing PCB were exported. In addition, from 2005 - 2009, materials containing PCB
with a total mass of 3450 tonnes were imported for permanent storage (UBA 2017a). From 2011 to
2015, in total 7042 tonnes of transformers and capacitors containing PCB were exported (waste code
number: 160209). Transborder statistics (UBA 2017a - Statistics concerning transfrontier shipment of

waste))

6.2 POPs in used (end-of-life) products and articles

6.2.1 PBDE in used (end-of-life) products and articles

In the past, PBDEs were used as a flame retardant in various products. These applications are now
banned throughout Europe. However, they were also used in long-life articles, some of which are still
in use, so that human and environment exposure to PBDE can still exist. In addition, there is a risk that
if they are disposed of improperly, e.g. uncontrolled incineration, the production of dioxins and furans
can be promoted due to the bromine contained in them.

An overview of the known uses of C-PentaBDE is given in Table 7.

Table 7:

Overview of the most important former areas of use and products of C-PentaBDE

Historical use

Applications

Finished products

(e.g.)

Current status

As flame retard-
ant in polyure-
thane foam (PUR)

In polyvinylchlo-
ride (PVC)

In epoxy resin

In unsaturated
polyesters (UPE)

Rubber

Most common use
of C-PentaBDE in
the EU (95%):
PentaBDE concen-
trations: 2-18%

Low use in the EU
(5%): precise con-
centrations not
available

Seat cushions,
head supports,
dashboards, etc.
mattresses,
Packaging, uphol-
stery

n/s

Insulation mate-
rial, fibre compo-
site plastics, con-
struction adhesive,
anti-corrosion pro-
tection

Insulating material

Insulating material

Automobiles, fur-
niture upholstery,
transport, sound
installations, pack-
agings, cushioning
packaging mate-
rial, imitation
wood

Floorings, window
profiles, pipes, ca-
ble insulation and
sheathing

Printed circuit
boards, boat and
modelmaking, in-
terior walls of
ships, electronic
parts

Housings,
paints/lacquers,
handles for sauce-
pans, etc.

Conveyor belts,
foam tubes, insula-
tion parts

All uses banned
for the EU market,
Articles solely
made of new ma-
terials with con-
taminations up to
10 mg/kg tetra-,
penta-, hexa- or
heptaBDE are mar-
ketable.

Articles in which
recyclates are
used, up to a con-
tent of 1000
mg/kg tetra-,
penta-, hexa- or
heptaBDE are mar-
ketable

Articles within the
scope of RoHS ba-
sically marketable
up to a PBDE con-
tent (total) of 1000

mg/kg.
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Historical use Applications Finished products = Current status
(e.g.)
Paints/lacquers Coatings Marine and indus-

trial paints for the
protection of con-

tainers
Textiles Coating and im- Carpets, car seats,
pregnation furniture, protec-
tive clothing
Hydraulic oils Drilling oils, hy- Offshore drilling,
draulic liquids coal mining

(UBA 2012)

An overview of known C-OctaBDE uses is given in Table 8.

Table 8:

Overview of the most important areas of use and products of C-OctaBDE

Historical use

Acrylnitrile butadiene
styrene (ABS)

High Impact Polysty-
rene (HIPS)

Polybutyleneterephta-
late

Polyamide polymers

(UBA 2012)

Application

Electrical and electronic
equipment

Plastic housings

Toy materials

Cold resistant layer
Housing material
Vehicle industry
Household

Textiles

Construction materials

Products (e.g.)

Computer and televi-
sion housings and all

types of electrical and
electronic equipment

Computers and televi-
sions and all types of
electrical and electronic
equipment (mobile
phones)

Plastic toys
Refrigerators
Electronic equipment
Plug-in connectors
Shower head or iron
Furniture

Pipes and fittings, plas-
tic films

Current status

Production, placing on
the market and use per
se are banned, how-
ever:

articles with contamina-
tions up to 10 mg/kg
tetra-, penta-, hexa- or
heptaBDE are marketa-
ble,

Articles, in which recy-
clates are used, up to a
content of 1000 mg/kg
tetra-, penta-, hexa- or
heptaBDE are marketa-
ble

Articles within the
scope of RoHS basically
marketable up to a
PBDE content (total) of
1000 mg/kg

The articles in which commercial PBDEs were used in relevant quantities and which are still partly
found on the market due to their long life are automobiles, electrical equipment and (upholstered) fur-

niture.

Bromated flame retardant was used in various areas of the automotive industry. Treated polyurethane
(PU) foams were used in seat cushions, head supports, dashboards, inside door panels, ceilings, steering
wheels and loudspeaker systems. PU foams were mainly treated with C-pentaBDE, which was also used
in other plastics and textiles (BiPRO 2011).
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Automotive industry material and substance databases were introduced in Germany from 1998 and in
the EU from 2000 (International Material Data System, IMDS,28 and the banned substance list Global
Automotive Declarable Substance List, GADSL2°). As a result, it is possible to trace back from when these
substances were no longer used in the European automotive industry. On the basis of the data and other
information from the automotive industry, no uses of the POP-PBDEs are known of from 2000 (ACEA
2010).

The materials containing PBDE from disposed of end-of-life vehicles are not recycled in Germany. They
are mostly removed (incineration) or the materials containing PBDE are used to produce energy. The
only known material recovery paths are the use of certain fractions for landfill body construction and

for mine filling (Lower Saxony 2007, p. 20f).

In 2010, the waste stream from end-of-life vehicles contained an estimated 3.4 tonnes C-pentaBDE and
2.6 tonnes C-octaBDE (UBA 2012).

With a view to the quantities still to arise in the future, consideration of the average age of existing ve-
hicles in Germany (see Table 10) in conjunction with the average use periods until they are finally
scrapped (see Table 9) can provide information.

Table 9: Proportion of existing vehicles with first registration since 2000
2008 2012 2016
Car registrations in 2000 and later 22,321,712 31,613,638 38,619,326
Proportion of registration in 2000 54% 74% 86%
and later
Car registrations in 1999 and earlier | 18,861,759 11,313,961 6,451,825
Proportion of registration in 1999 46% 26% 14%
and earlier
Total car registrations 41,183,594 42,927,647 45,071,209

(Kraftfahrt-Bundesamt (Federal Motor Transport Authority) (2016))

28 “International Material Data System”: Archive, exchange and management system for vehicle construction. On the basis of
this system, a material data sheet is created in which, for the component concerned, all materials used and pro rata sub-
stance components are named and all data necessary for subsequent recycling of the vehicle part are recorded (IMDS

2016).

29 “Global Automotive Declarable Substance List”: The list of declarable substances used in vehicles worldwide based on the
IMDS. GADSL is an instrument for the communication of banned substances in the materials and at the same time is used
as the basis for checking for the release of the material data sheet for the respective component by the automotive manu-

facturer concerned, http://www.gadsl.org (GADSL 2011).
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Figure 1: Existing cars in Germany, 2008, 2012 and 2016,

Number of cars registered in Germany on 1 January 2008,
2012 and 2016
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(Kraftfahrt-Bundesamt (Federal Motor Transport Authority) (2016))

Table 10: Average number of vehicles in Germany 2008, 2012 and 2016,
For com- Trailers
Buses parison:
IEHEE and Motor vehi-
cles -
coaches cles
in total
20083° 12.8 8.0 8.7 7.5 27.3 9.1 14.6
2012 14.7 8.5 8.8 7.6 28.7 9.8 16.0
2016 16.6 9.2 8.9 7.8 295 10.5 17.3

(Kraftfahrt-Bundesamt (Federal Motor Transport Authority) (2016))

It can be seen that on 1 January 2016, there were still 6.5 million cars in Germany that were first regis-
tered before 2000 - these could potentially contain POP-BDE. These accounted for a 14 % share of the
total car stocks of 45.1 million cars. Four years ago, (2012), the proportion of cars that could poten-
tially contain POP-BDE was still 26 %, in 2008 it was 46 % (18.9 million cars). This shows that the po-
tential for vehicles containing POP-BDE is reduced sharply.

Within the scope of the Ufoplan project “Updating the methods used for monitoring proportions for
end-of-life vehicles” (Fortschreibung der Methodik zum Quotenmonitoring fiir Altfahrzeuge), FKZ
3715 33 305 0, during the shredder tests performed on end-of-life vehicles, samples were taken from

30 From 1 January 2008, only registered vehicles without temporary shutdowns/taking out of service are included.
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the shredder heavy fraction < 2 mm and the shredder light fraction and, among other things, their
PBDE levels were examined.

Publication of the final report on the project, which terminates at the end of 2016, is planned for 2017.

C-OctaBDE was used in electrical and electronic equipment, mainly as a flame retardant in plastic hous-
ings made of ABS, to a small extent in housing plastics made of HIPS, polybutylene terephthalate and
polyamide polymers (BiPRO 2011). Due to its restriction, C-OctaBDE is only to be expected in waste
equipment. The RoHS limit applicable to new articles placed on the market is 0.1 wt. % of the flame-
protected material.

In Germany, waste electrical equipment (WEE) is subjected to separate collection (Art. 10 Para. 1) and
proper treatment (Art. 20 ElektrG) in accordance with the law on the placing on the market, taking back
and environmentally sound disposal of electrical and electronic equipment (Gesetz tiber das Inverkehr-
bringen, die Riicknahme und die umweltvertragliche Entsorgung von Elektro- und Elektronikgeraten)
(ElektroG) . Equipment from private households are taken back by the recoverable material depots of
the public waste management companies (Art. 13 ElektroG) and by the retail trade (Art. 17 ElektroG),
waste equipment from commercial sources is generally taken back by the manufacturers and dealers or
are disposed of by the final owners (Art. 19 ElektroG).

The plastics from WEE are separated out, either manually (only a very few, large parts) or mechanically.
With the mechanical separation, at the end of the automatic sorting process of the WEE components a
so-called non-metallic residual fraction is produced (NMRF). This generally contains plastics, but also
other substances such as wood, rubber, pieces of printed circuits and copper wool. This fraction is partly
further treated with the objective of separating non-brominated plastics (generally ABS and PS) from
brominated plastics and to recover the materials. Non-treated NMRF and the separated-out constituents
of the NMRF containing bromine are usually thermally recovered (waste to energy). The separating out
of brominated plastic parts does not differentiate between different fire retardants; plastic parts with
permitted brominated fire retardants are therefore also separated out and recovered thermally.

Random sample tests on WEE plastics and plastic fractions repeated show positive analysis results with
regard to various PBDE:

- Approx. 100 ppm pentaBDE was detected in tests on equipment categories 1 - 4 in consumer
electronics (without CRT and flat screens), (Wager 2010). Other tests on small electrical equip-
ment in Switzerland showed an average pentaBDE level of 34 ppm (Morf 2005).

- OctaBDE was not found in tests on large household appliances. In category 2 equipment, espe-
cially in small equipment with the exception of vacuum cleaners, octaBDE was detected with
between 100 and 1,000 ppm. In IT and consumer electronics (without CRT and flat screens) the
average octaBDE concentration was approx. 1,000 ppm. In the tests, plastics from CRT televi-
sions had an octaBDE concentration of 900 ppm, CRT monitors 2,500 ppm. On the other hand,
no octaBDE was detected in flat screens. (Wéger 2010)

- In the tests on shredded CRT television and monitor housings, octaBDE was found in five of
seven samples. The concentration was between 3,000 and 14,000 ppm, i.e. significantly higher
than in the tests by Wager. The testing of shredded plastic parts from mixed waste electrical and
electronic equipment showed octaBDE values of over 1,000 ppm in five of eight samples, maxi-
mum 4,500 ppm. Two samples had octaBDE concentrations just below 1,000 ppm and it could
not be detected in one sample. (Schlummer 2007)
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- The tests described clearly show that pentaBDE is used in electrical and electronic equipment
to a smaller extent than the two commercial forms octa- and decaBDE. DecaBDE had the highest
concentration.

- According to RoHS, the PBDE concentration that must not be exceeded if used in new electrical
and electronic equipment is 1,000 ppm. [t is made up of the concentrations of penta-, octa- and
decaBDE. If the individual concentrations of the tests are added together, it can be seen that the
concentration of PBDE lies above the RoHS limit in almost all the fractions tested in the quoted
studies. Until 30.06.2008, an exemption existed for the use of decaBDE in electrical and elec-
tronic equipment. It can therefore be assumed that PBDE is still to be found in waste electrical
and electronic equipment and accordingly, this plastic is not permissible for recycling.

- In CRT television and monitor housings the individual concentrations of octa- and decaBDE in
the tests by Wager and Schlummer are also higher than 1,000 ppm. In the tests on small electri-
cal equipment by Morf the RoHS limit is reached on addition of the concentrations of octa- and
decaBDE. In the tests on small electrical equipment by Wager the cumulative PBDE concentra-
tion is also above 1,000 ppm. The same applies to IT electronics.

- Inthe tests on plastics from mixed waste electrical equipment by Schlummer (2007), the added
PBDE concentration is below the RoHS limit in only one of eight samples. The maximum PBDE
concentration, which was detected by Schlummer in plastics from mixed waste electrical equip-
ment, was 7,500 ppm.

- According to the tests by Wager on plastics from vacuum cleaners, flat screens and printers, even
if the concentrations of the different PBDEs are added together, the RoHS limit is not reached.

Tests on small electrical equipment in Switzerland showed a lower octaBDE level with an average
530 ppm (Morf 2005).

Table 11: Results of the chemical analysis for flame retardant of the NMRF (bold printed values
are above the RoHS limit)

Analysis Sample A Sample B Sample C Sample D
Antimony? [ppm] 162 475 551 174
anr:;’]Te tot. [% by 0.4 0.26 0.48 0.11
Chlorine tot.? [% by mass]* | 1.8 0.95 0.68 1.3
TBBPA® [ppm] 2,100 1,700 1,000 1,600
DecaBDES [ppm] <50 220 1,200 4,100
NBDE® [ppm] <50 <50 <50 83
OctaBDE* [ppm] <20 <20 <20 <20
PBDE 28°¢ [ppm] <1 <1 <1 <1
TeBDE® [ppm] <10 <10 <10 <10
PBDE 47°¢ [ppm] <1 <1 <1 <1
PeBDE® [ppm] <10 <10 <10 <10
PBDE 99°¢ [ppm] <1 <1 <1 <1
PBDE 100 [ppm] <1 <1 <1 <1
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Analysis Sample A Sample B Sample C Sample D
HxBDE* [ppm] <10 <10 <10 <10
HpBDE® [ppm] <15 <15 <15 <15
DecaBB® [ppm] <50 <50 <50 <50
HBCD® [ppm] <50 <50 <50 <50

aENISO 16171
b EN 15408 / EN 1SO 10304-1
c EN 1SO 22032
* 1 % by mass = 10,000 ppm

Table 12: Results of the chemical analysis for flame retardant in large plastic parts

PS from the rear pan- ABS from the rear

ABS from vacuum

Analysis cleanerss1 e_ls of LCD televi- p_anels of LCD televi-
sions32 sions33
Antimony? [ppm] 4.8 391 1,080
Bromine tot.” [ppm] 110 16,400 4,520
Chlorine tot. ® [ppm] 1,170 652 581
TBBPA® [ppm] 57 <20 10,000
HBCD® [ppm] <50 110 <50
DecaBDE* [ppm] <50 <50 <50
NBDE® [ppm] <50 <50 <50
OctaBDEC [ppm] <20 <20 <20
PBDE 28°¢ [ppm] <1 <1 <1
TeBDE* [ppm] <10 <10 <10
PBDE 47°¢ [ppm] <1 <1 <1
PeBDE® [ppm] <10 <10 <10
PBDE 99¢ [ppm] <1 <1 <1
PBDE 100° [ppm] <1 <1 <1
HxBDE [ppm] <10 <10 <10
HpBDE* [ppm] <15 <15 <15
DecaBB* [ppm] <50 <50 <50

a EN SO 16171
b EN 15408 / EN 1SO 10304-1
c ENISO 22032

Summarising, the literature search and chemical analyses showed:

31 Composite sample from six parts
32 Composite sample from two parts
33 Composite sample of six parts
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e PentaBDE, polybrominated BB and HBCD were only detected in very few samples and the de-
tected concentrations are far below the limits set by the RoHS Directive.

e DecaBDE, on the other hand, is detected in a significantly higher number of the analysed sam-
ples, including by the current UBA report?, within the range of the RoHS limit of 1,000 ppm or
even significantly above it (up to 1,600 ppm (Wager, 2010) and 4,100 ppm?). An average con-
centration in small electrical equipment is given as 510 ppm (Wéager, 2010). In CRT housing plas-
tics the decaBDE concentration can be above 20,000 ppm (up to 21,500 ppm (Schlummer, 2007).

Calculations for 2008 show an average C-OctaBDE level in the plastic fractions of the WEE streams rel-
ative to the total plastic fraction of 0.12 percent. Based on the 14000 tonne quantity of waste produced,
two calculation methods give a potential level of C-octaBDE of around 1.7 to 35.6 tonnes C-octaBDE in
the waste stream from waste electrical and electronic equipment in Germany (UBA 2012).

Article 7 (2) of the POP Regulation requires that waste that contains above 1000 mg/kg PBDE must be
treated so that the PBDEs are destroyed or irreversibly transformed.

In Germany, brominated and thus PBDE-containing plastics are usually treated in thermal recovery and
removal / disposal methods. The PBDE is destroyed in these processes. Placing waste containing POPs
on above-ground landfill sites is not permitted under the Landfill Regulations (Deponieverordnung)
(DepV) (see Chapter 6.3.3 - Disposal of waste containing POP on landfill sites). However, historically,
articles from the electrical sector were also used in landfill construction and accordingly are currently
present there (UBA 2012).

Recycling methods in which material use of plastic fractions possibly containing PBDE (e.g. printed cir-
cuit boards, housing plastics) takes place are not known of, according to information received from the
recycler industry (UBA 2012).

According to a current study (BiPRO 2011) a large proportion of the C

used to produce PU foams for use in the upholstered furniture and mattress industry. It can be assumed
that a large part of this was used in Great Britain (JRC 2001), as the fire safety requirements are higher
there (BiBRO 2011).

According to the soft polyurethane foam industry association (Verband der Polyurethan-Weichschaum-
Industrie e.V. - VWI), since 1995, no substances in the PBDE substance group have been used to produce
soft PU foam, provided the mattresses, upholstered furniture and vehicle seats/interiors were produced
in Germany. It can therefore be assumed that PBDE will not arise in future recovery or disposal of the
products (VWI 2011).

As the waste stream from upholstered furniture and mattresses is only disposed of thermally, it can be
assumed that no more C-pentaBDE is contained in the resulting material stream.

6.2.2 Use of PFOS

Diverse uses of PFOS are mentioned in the literature. It is frequently difficult to determine whether PFOS
itself is really used or a closely related compound, which under certain circumstances may only contain
contaminations of PFOS, which was used in the production of the other substance. In most cases, PFOS
is used as a process chemical and does not remain in the articles in relevant quantities.

According to the current exemption arrangements of the POP Regulation, PFOS is or was used for the
following uses

» Surface finishing

» Photo industry
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» Firefighting

According to calculations of a study carried out on behalf of the German Environment Agency, the quan-
tity of PFOS consumed for surface technology is estimated to be approx. 3600 kg per year (UBA 2012).
Since 28 August 2015, use of PFOS has only been allowed for hard chrome-plating, so that polyfluori-
nated compounds were substituted in decorative chrome-plating, plastic electroplating and also hard
chrome-plating. However, even after long periods of time, small quantities of PFOS are still found in the
wastewater of plants that used PFOS so that installed treatment technologies must continue to be oper-
ated.

Possible emissions into the environment occur mostly via the water path. On the one hand from the
process itself, or indirectly through the disposal of baths, where PFOS is still used and is not only still
bleeding out after the changeover to another wetting agent, and its subsequent treatment as waste
Wastewater treatment measures (in the process or in waste) were able to increasingly contribute to
targeted reduction of PFOS, although there is still no state-of-the-art for separation of PFOS from
wastewater as defined in the wastewater regulations (AbwV), so that PFOS is regularly measured in
wastewater treatment plants in Germany. However, it is possible to reduce plant-specific PFOS emis-
sions, e.g. by means of specific ion exchangers

Another area of use for PFOS was the photo industry. According to I&P Europe, no photo material con-
taining PFOS is currently produced in Germany by member companies of I&P Europe (as of 2011). At
present, PFOS is only still used in the production of photo negatives. However, originally it was also used
to produce photo plates and paper. PFOS-free chemicals are now used here (I&P Europe 2011).

In 2010, the main proportion of PFOS in the photo industry (approx. 80 percent) was used for X-ray
films (I&P Europe 2011). Through voluntary efforts of the photo industry, the use of substances con-
taining PFOS has reduced substantially over the past ten years and at present (as of 2011) no photo
material containing PFOS is produced in Germany (I&P Europe 2011).

Regarding photo waste, a differentiation can be made between private waste and commercial waste.
Photo materials disposed of in household waste (waste code number 20 03 01) is thus part of municipal
waste, which is disposed of thermally. In commercial use, photo materials are recycled, above all due to
the high silver content and the plastic fractions. Therefore, especially in the medical sector, larger quan-
tities of material containing PFOS are probably still to be found. Especially as, according to Art. 18, 27,
28 and 36 of the X-Ray Regulations (Rontgenverordnung) and announcement regarding the X-ray rec-
ord card, X-rays of persons over 18 years of age must be stored for 10 years after the date of the last
examination.

The precise proportion of PFOS in the environment that comes from photo materials cannot be recorded
(e.g. through residual levels in wastewater). However, in general, for Germany it can be concluded that
under the relevant waste management rules, the photo industry is not a significant source of PFOS emis-
sions in the environment.

Foam extinguishants containing PFOS were used in firefighting, to extinguish flammable liquids and
melting solids. Foam extinguishants containing PFOS, which were placed on the market before 27 De-
cember 2006, had to be used up by 27 June 2011. According to Article 7 of the POP Regulation, after 27
June 2011 they must be treated as waste and disposed of quickly. The remaining stockpile were incin-
erated, whereby PFOS was thermally decomposed and no emissions were produced (BiPRO 2011).
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6.2.3 DDT in waste products and articles

DDT contaminations are to be expected especially in timber structures and in the territory of the former
GDR, were agents containing DDT3¢ were widely used in interiors until 1989 (LAGuS 2015).

The Waste Timber Regulations (Altholzverordnung) do not define a separate limit for DDT. Wood that

has been identified as treated is burned in co-incineration or in waste incineration plants and as an input
material in biomass power plants. The dioxin and furan emissions produced during combustion must
lie within the limit of 0.1 ng/m? as defined in the 17. BImSchV. The same limit is currently defined in the
still valid Directive 2000/76/EC (Annex II) and the IE Directive (Annex VI, Part 3) that came into force
from 2013.

6.2.4 HBCD in waste products and articles

Due to its technical properties, HBCD was mainly used as a flame retardant for plastics. HBCD was pri-
marily used as an additive flame retardant in rigid EPS (expanded polystyrene) and XPS (extruded pol-
ystyrene) foam boards in the construction sector. Another area of use included use as a polymer disper-
sion for textiles, especially for upholstered furniture, upholstered seats in transport, curtains and wall
coverings, mattress ticking, household textiles and car textiles (UBA 2015). HBCD was also used in hous-
ing plastics made of “high-impact polystyrene” (HIPS) for electrical and electronic equipment, e.g. audio
and video equipment, distribution boxes for electrical cables in the construction sector and refrigerator
claddings (quantity used 1 to 7%) (UBA 2015). In Germany, HBCD was especially used as an additive
flame retardant in polystyrene in the construction sector. From 2013, HBCD was also substituted in this
application and by August 2015, had almost completely been replaced by an alternative flame retardant.
In Germany, according to current information, HBCD is currently not used in the packaging sector or in
the textile sector. There are also no specific indications that HBCD HIPS is still used in the electrical
sector. Figure 2 shows the higher relevance in terms of quantity of HBCD in EPS and XPS applications
compared to other applications.

34 technical DDT with approx. 70 % pp'DDT, 20 % o,p-DDT, and p,p-DDE, p,p’-DDD and o,p’-DDD.
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Figure 2: Estimate of HBCD consumption in the relevant applications in Germany from 1988 to
2016 (in tonnes)
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Due to the comparatively large quantities used (over 60,000 t in total up to 2015) and very long product
life (50 +/- 25 years) it is estimated that the majority of the products are still in circulation and will get
into the waste streams in future (see Figure 3) (UBA 2015).
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Figure 3: Estimate of the future annual occurrence of HBCD in EPS and XPS waste from the con-
struction sector from 2014 to 2064 (in tonnes)
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Source: UBA 2015

In the textile sector, most of the quantities of HBCD have already arisen as waste and only comparatively

small quantities will get into the future waste stream.

Polystyrene packaging plastics contaminated with HBCD can play a role, especially with regards to im-
ports from the electrical and electronic sector, and can lead to the contamination of “clean” polystyrene

packaging through recycling processes.

Table 13 contains an estimate of the current relevance of the different areas in which HBCD can occur.

Table 13:

Relevance of possible occurrences of HBCD

Possibly relevant occurrence Estimation of the relevance

Rigid expanded polystyrene foam (EPS) in the con-
struction sector

Rigid extruded polystyrene foam (XPS) in the con-
struction sector

Use of EPS and XPS outside of the construction
sector

Until 2015 highly relevant in products and, due to
the long life, relevant in future for many decades
in waste (approx. 160 t HBCD/a in 2012; approx.
960 t HBCD/a around 2050)

Until 2015 highly relevant in products and, due to
the long life, relevant in future for many decades
in waste (approx. 41 t HBCD/a in 2012; approx.
460 t HBCD/a around 2050)

Currently no longer relevant in products; Also, no

longer relevant in wastes due to the limited life of
the products (use mainly in the packaging sector)

(approx. 0.4 t HBCD/a in 2012) with continued re-
ducing relevance.
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Possibly relevant occurrence Estimation of the relevance

High Impact Polystyrene (HIPS) Currently no longer relevant in products; previ-
ously used in the electrical sector; secondary rele-
vance in waste in comparison to EPS/XPS (approx.
70 t/ain 2012 with continued reducing relevance).
Imports could play a certain role for waste

Polymer dispersions for textiles Since 2007, no longer relevant in products; until
then used in institutional sector (meeting places)
and the automotive sector; due to the quantity
used in Germany and the life, secondary relevance
in waste (approx. 290 t/a in 2012 with continued
reducing relevance)

Sewage sludge Not relevant (currently approx. 0.1 t/a)

Combustion residues Not relevant (currently approx. 0.01 t/a)
Waste incineration

Source: UBA 2015

Waste treatment

Art. 7 Para. 2 of the POP Regulation requires that waste is disposed of in such a way “as to ensure that
the persistent organic pollutant content is destroyed or irreversibly transformed”. This destruction re-
quirement is satisfied in the disposal of waste containing HBCD by means of thermal treatment.

EPS and XPS insulation panels can be suitably treated with other waste in waste incineration plants
equipped to state-of-the-art standards if it accounts for up to 2% of the total waste. The HBCD is com-
pletely destroyed (destruction rate by incineration in waste incineration plants > 99.99%) and the bro-
mine it contains is collected as salt in the flue gas cleaning. (UBA 2015)

In future, insulation materials containing HBCD will only be able to be recycled for materials if the HBCD
content is below the relevant limit applicable since 22 March 2016 of 100 mg/kg, given in Annex I of the
POP Regulation for new materials and articles to be placed on the market. The same applies to packag-
ings, housing plastics or textiles that contain HBCD (UBA 2016).

HCBD-free offcuts of expanded polystyrene (EPS) from new build or renovation activities, e.g. installing
external thermal insulation composite systems (ETICS), on the other hand, can continue to be recycled
to reuse the materials. After they have been crushed and extruded, the offcuts collected in loose or
pressed form can be used to produce polystyrene regranulate.

To date, construction EPS from the dismantling of buildings must to thermally recovered, as typical con-
struction adhesions make mechanical recycling impossible. Trials are underway with methods for de-
pleting pollutants in EPS polystyrene plastics with the aim of selectively dissolving and extracting con-
taminations and HBCD from the material (e.g. the CreaSolv® process). A quick test exists for differenti-
ating between HBCD-free and HBCD-containing on the basis of X-ray fluorescence analysis.

6.3 Waste containing POP

Paragraphs 2 and 4b of Article 7 of the POP Regulation formulate requirements for the disposal or re-
covery of

» waste that is known to consist of POPs,

» wastes that contain POPs or are contaminated by them and
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» wastes that exceed the lower concentration limits in Annex IV of the POP Regulation.

In addition, the regulations of the KrWG and a range of special legislative waste regulations apply, which
are described in the following. Since September 2016, waste containing POPs in Germany has been clas-
sified as hazardous waste in accordance with the Waste Register Regulations (Abfallverzeichnisver-
ordnung). Above all, the new classification affects polystyrene insulation materials, which have a flame
retardant finish containing HBCD (see Chap. 6.2.4 - HBCD in waste products and articles). In December
2016, HBCD was exempted from this regulation for the duration of one year. This decision was taken by
the Bundesrat (the upper house of the German parliament) on 16 December 2016, was confirmed by a
decision of the cabinet on 21 December 2016 and immediately entered into force. For a longterm solu-
tion, the Ministry of the Environment will consult with the Lander to consider the legal issues concern-
ing chemicals, immission protection and waste regulations.

6.3.1 Waste containing PCDD/PCDF

According to Article 7 of the POP Regulation, waste containing PCDD/F must be disposed of or recov-

ered at the latest from a concentration limit of 15 ug/kg so that PCDD/F are destroyed or irreversibly
transformed (Art. 7, Para. 2 in conjunction with Annex IV). In general, this waste is disposed of in high-
temperature incineration. Waste containing PCDD/F, which are the result of thermal processes, e.g. fly
ashes, are stored permanently underground in an underground storage facility or as mine filler in salt
rock formations, in accordance with Annex V of the POP Regulation.

6.3.2 Waste containing PCB

In addition to the requirements of the POP, specific legislative waste regulations apply to waste contain-
ing PCB, e.g. the PCB/PCT waste regulations (PCBAbfallV), in which, in Art. 2 Para. 3 it states that, insofar
as it is technically possible and economically reasonable, fractions containing PCB are to be removed
before construction waste is sorted and disposed of separately.

Due to its use, PCB is not disposed of separately but as part of equipment and materials, so that the
quantity of PCB waste to be disposed of is substantially higher than the quantity of PCB used (UBA
2017b). The Federal Statistics Office (Statistische Bundesamt) showed the following input quantities of
inland waste containing PCB, which was fed into German disposal facilities in 2008 (see Figure 4).
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Figure 4: Inland input quantities of waste containing PCB in German disposal facilities.
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Since 1998, waste statistics show what types and quantities of waste are imported and exported (UBA
2017a).

In the following, specific information is provided on different waste streams containing PCB:

Waste wood containing PCB

In the past, thermal and sound insulation boards in particular were treated with agents containing PCB.
According to Annex II of the Waste Wood Regulations (Altholzverordnung - AltholzV), waste wood can
only be used for the production of wood-based panels made of chippings and wood shavings, if the con-
centrations of PCB < 5 mg/kg. Taking the AltholzV into consideration, it can be used to produce synthe-
sis gas or to produce activated charcoal / industrial coal if the levels are below 50 mg/kg. If the PCB
levels are above 50 mg/kg, according to Art. 1 Para. 2 of the PCBAbfallV and Art. 2 Number 4 b and
Number 5 of the AltholzV, the waste wood is “waste PCB wood” and must be disposed of according to
the PCBADbfallV.

Waste oil containing PCB

35 The quantity is even higher, as for reasons of confidentiality, the Federal Statistics Office is not able to give quantities in all
cases, and part of the hazardous waste is also used in landfill construction, in underground and above-ground mining and
in plants for the preparation and recovery of construction and demolition waste, and because a range of other wastes
under different code numbers an also contain PCB, without this being explicitly noted in the plain text of the waste code
numbers (DESTATIS/Stute, pers comm. 2011).

60



https://www.umweltbundesamt.de/en/topics/waste-resources/transfrontier-movement-of-wastes-destined-for/statistics-concerning-transfrontier-shipment-of
https://www.umweltbundesamt.de/en/topics/waste-resources/transfrontier-movement-of-wastes-destined-for/statistics-concerning-transfrontier-shipment-of
http://www.gesetze-im-internet.de/bundesrecht/altholzv/gesamt.pdf
http://www.gesetze-im-internet.de/bundesrecht/pcbabfallv/gesamt.pdf

National Implementation Plan of the Federal Republic of Germany

Art. 2 of the German Waste Oil Regulations (Altdlverordnung - AltolV) states that the treatment (i.e.
renewed placing on the market) of waste oil must be given priority over energy recovery or disposal.
However, according to Art. 3, waste oil can only be treated if their PCB content is less than a level of
20 mg PCB/kg, or if the products resulting from the treatment process have a PCB content less than the
relevant limit. According to Article 4 Para. 1 of the POP Regulation, retreated waste oils may only contain
PCBs, if they occur as unintentional trace contaminants. Otherwise, according to Article 7 of the POP
Regulation, from a PCB level of 50 mg/kg, PCB waste must be disposed of irreversibly. Thus, stricter
requirements exist for the treatment (recycling, no PCB enrichment in the recovered substance cycle)
of waste oil than is specified in the EU.

Remaining uses of PCB in large closed equipment

In 1994, more than 300,000 tonnes of equipment and liquids containing PCB still had to be disposed of.
Of these, in 2004 more than 99 percent had already been disposed of (BMU 2004c). By 2010, only two
transformers containing PCB were still operated under an exemption permit. In the survey for the Eu-
ropean Commission, other transformers containing PCB were recorded, which has escaped the earlier
controls. These are around 30 transformers containing PCB with a total weight of 35.9 tonnes. Appro-
priate disposal plans have been drawn up for this equipment. Transformers containing PCB were stored
in underground storage facilities from 1983; the transformers were partly drained before being placed
underground. From 2004 to 2010, around 14,000 tonnes of the stored equipment were dismantled
(MKULNV & MAIS 2011), drained, decontaminated and the metals were recovered.

Remaining uses of PCB in closed small equipment/applications

Small capacitors were stored in underground storage facilities until 2004. Since 2005, small capacitors
containing PCB have been disposed of in high-temperature incineration plants (UBA/Friedrich pers.
comm. 2011). The quantity of PCB in still active applications such as sealing compounds or fluorescent
lamp capacitors cannot be estimated. Information on proper disposal for the owners of electrical equip-
ment and components containing PCB is partly issued by the Lander, e.g. in the Free and Hanseatic City
of Hamburg (Freie und Hansestadt Hamburg 2002).

Remaining uses of PCB in “open” systems

Due to their wide range of uses, PCBs are still contained in various articles. According to Art. 1 Para. 2
of the PCBAbfallV, mixtures or articles as defined by the Chemicals Act (ChemG, which contain more
than 50 mg/kg PCB, must be disposed of. Material recovery, i.e. the production of new articles, is only
allowed according to Article 4 Para. 2 of the POP Regulation, if PCB is only present in the products as
unintentional trace contaminants. Several Lander authorities have drawn up guidelines on the remedi-
ation of buildings contaminated with PCB, e.g. NRW (2003), Bavaria (1994) and Baden-Wiirttemberg
(2001).

All remaining PCB-containing waste was disposed of until the end of 2010. Nonetheless, until 2016, PCB
from unknown sources has surfaced. This concerns PCB from electric and electronic equipment with
parts containing PCB, PCB-containing wastes from construction and demolition projects, sealants and
PCB-containing parts from scrap cars. These sources for PCB-containing wastes cannot be excluded for
the future.

6.3.3 Disposal of waste containing POPs on landfill sites

The provisions of Article 7 Paragraph 4 of the POP Regulation, which unlike the POP destruction re-
quirement of Article 2, allow the storage of waste containing POPs on landfill sites, were fully imple-
mented in German law with the Landfill Regulations (Deponieverordnung - DepV). Accordingly, waste
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named in Annex V of the POP Regulation, which exceed the concentration limits of the substances listed

in Annex IV of the same Regulation, may not be stored on above-ground landfill sites (§ 7 Paragraph 1
Number 7 DepV). The same applies to waste with other persistent or bioaccumulative toxic substances,
which cause concern regarding impairment of the welfare of the general public if stored on landfill
sights.

The concentration limits in Annex IV of the POP Regulation represent the limits of landfill class III in
practical terms.

Specific and significantly lower limits for BTEX, PCB, TPH and PAH were defined with the landfill guide-
lines for inert substance landfills (landfill class 0) and were included in the DepV (Annex 3 Number 2
Table 2 DepV). Even stricter limits apply if waste is used on landfill sites to improve the geological bar-
rier or for the recultivation layer.

The Lander individually apply intermediate limits for classes I and II (landfill sites for non-hazardous
waste). On the basis of a report issued by the Joint Working Group of the Federal Government/ Lander
on Waste (Landerarbeitsgemeinschaft Abfall - LAGA) of 21.06.2011, the Conference of the Ministers of
the Environment (Umweltministerkonferenz) recommends the use of the proposed harmonised limits.

According to Article 7 Paragraph 4 letter b) POP Regulation, the authorities can also approve an alter-
native procedure named in Annex V if the Annex IV limits are exceeded, if the waste owner proves that
decontamination of the waste and destruction of the POPs under environmental aspects is not the pre-
ferred option. Of the alternatives named in Annex V of the POP Regulation, only permanent storage in

underground facilities in salt rock is permitted in Germany with the DepV. The verification approved by
the competent authority must be submitted to the operator of the underground landfill in good time
before the first delivery of the waste.

With the first Amending Regulations of the Landfill Regulations (Deponieverordnung) the reference to

the POP Regulation was made flexible (“in the respective valid version”), so that the DepV always con-
siders the current version even if changes are made to the annexes of the POP Regulation.

6.3.4 Recovery of waste containing POPs in mine filling

In the Stowage Regulations (Versatzverordnung (VersatzV)), limits for specific parameters for the stow-
age of waste underground are defined according to Art. 4. These limits are named in Annex 2. PCB is the
only POP in these regulations. According to Art. 4 Para. 2, exceeding of the limit values is only permissi-
ble in the following exceptional cases:

» ‘“ifthe basic geogenic levels of the rock are complied with (not relevant for POPs),

» in case of stowage of “combustion residues from coal burning” in coal-bearing rocks and in the
surrounding rock and

» for stowage in salt rock if long-term safety verification has been provided” (LAGA 2010).
6.3.5 Biowaste

The Biowaste Regulations (Bioabfallverordnung - BioAbfV) and the Fertiliser Regulations (Diingemit-
telverordnung - DiiMV), regulate the soil-related recovery of composts and digested residues (digestate)
from biowaste. Biowaste from households, commerce and production suitable for the production of
composts and digestates are summarised in both regulations in a concluding list. This includes plant and
animal waste materials such as waste from food processing, food waste, garden and park waste, etc.
Limit values are only defined in the Biowaste Regulations for heavy metals, which are monitored regu-
larly. The Fertiliser Regulations (Diingemittelverordnung) defines additional limits for dioxins and PFTs
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(sum of PFOA and PFOS), compliance with which must be guaranteed by the producer/distributor. Lim-
its do not exist for other organic pollutants.

“But the BioAbfV contains the obligation for waste handlers, to have tests for other pollutants per-
formed on the unmixed input materials or the treated biowaste, if indications of increased levels
exist, especially according to the type, quality or origin of the input materials (Art. 4 Para. 8). The
obligation to test for additional pollutants also includes POPs in case of corresponding indications”
(LAGA 2010).

The new version of the Biowaste Regulations (Bioabfallverordnung) came into force on 1 May 2012.
The current version of the Fertiliser Regulations was published on 5.12.2012 (DiiMV 2012). The cur-
rent versions of both regulations can be found at www.gesetze-im-internet.de.

6.3.6 Sewage sludge

The parameters and limits in sewage sludge given in Chapter 2.6.2 can be extended to include other
constituents by the competent authority (Art. 3 Para. 5 AbfKIarV). This includes POP pollutants. Several
Lander have made use of the obligation to test for additional pollutants for the pollutant group of per-
fluorinated tensides (PFT) and have defined indicative values for the tests (see Table 14).

These pollutants are found due to their wide use in numerous industrial and consumer products, e.g. in
cleaning agents and cosmetic products. As a result, they can also be detected in sewage sludge from
municipal wastewater treatment plants, which in turn can be spread on agricultural land (LAGA 2010).

Table 14: Lander-specific indicative values

Indicative values for PFT in sew- Remark

age sludge for agricultural use

(ng/kg DM)

Brandenburg 100 Total PFOS + PFOA

Berlin 100

Baden-Wiirttemberg 100 Sum of nine PFTs including PFOS

Bavaria 100 Sum of 11 PFTs including PFOS,
25% tolerance

Hesse 100 (recommended) Total PFOS + PFOA

Lower-Saxony 200 (recommended: 100) Total PFOS + PFOA

North Rhine-Westphalia 100 Total PFOS + PFOA

Rhineland-Palatinate 100 Sum of 10 PFTs including PFOS

Schleswig-Holstein (SH) 200 (Recommended: 1003¢) Total PFOS + PFOA

Saxony 100 Total PFOS + PFOA

Saxony-Anhalt 10037 Sum of PFOS + PFOA, 25% toler-
ance

Thuringia 200 (recommended: 100) Total PFOS + PFOA

(LAGA 2010)

36 The PFT levels determined to date in SH in sewage sludge used agriculturally were all below the recommended value of
100 pg/kg DM).

37 In addition to use on land used for agriculture and gardening, also applies to recultivation measures and measures for the
erection of structures (e.g. landscaping construction).
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According to BMU (2008), the level of individual organic tested for in municipal sewage sludge has de-
creased or stagnated in recent years. At the same time, the proportion of sewage sludge used in agricul-
ture, agricultural building and compositing is falling slightly. In 2004, the proportion was still 52 per-
cent, by 2015 it had reduced to 36 percent (see Figure 5).

Figure 5: Disposal routes of sewage sludge over time, dated 2015.

Landfill
Thermal recovery [%]

m Landscaping, composting, other material recovery/use [%)]

m Agricultural recovery/use [%]
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(after Wiechmann et al. 2013 and DESTATIS)

To prevent possible accumulation of pollutants in soil in the long-term, efforts are made to continue to
increase the requirements for sewage sludge that can be used agriculturally. According to the Recycling
Management Act (Kreislaufwirtschaftsgesetz ), substance requirements for the use of sewage sludge on
agricultural land can only be regulated in waste law, if proper and safe use of sewage sludge is not al-
ready ensured through provisions in fertiliser law (Art. 11, Paragraph 2, Sentence 3, KrWG). The Ferti-
liser Regulations (Diingemittelverordnung) already contain an identification value for PFT in fertilisers

of 0.05mg/kg dry matter as the sum of PFOA and PFOS and a limit for the placing on the market of
fertilisers, soil auxiliaries, culture media and plant growth stimulants of 0.1 mg PFT per kg dry matter.

At the same time, the proportion of sewage sludge disposed of thermally or in co-incineration, increased
from 31 % in 2004 to 64 % in 2015. The significant increase in thermal treatment of sewage sludge is
due to the requirements of the Waste Dumping Regulations (Abfallablagerungsverordnung), under
which the storage of untreated sewage sludge on landfill sites has been prohibited since 2005. The com-
bustion of sewage sludge in suitable mono and co-incineration plants is the main sewage sludge disposal
route in future (UBA 2017c). The aim is to give preference to combustion in mono incineration plants,
as this is the only way for the recoverable materials in the sewage sludge ashes produced (especially
phosphorous) to be re-used to save resources (BMUB 2016, page 72f). Alternatively, the phosphorus

can be recovered before the thermal treatment. Co-incineration should continue to be possible for low-
phosphorus sewage sludge.

6.3.7 Contaminated land/harmful soil contamination

Atpresent, more than 271,000 sites in Germany are recorded as potentially contaminated (BMUB 2016).
Details of the current number of recorded sites are given in the respective Liander in the corresponding
contaminated land registers or by the German Environment Agency (LABO 2016 and UBA 2016b). These
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usually provide information about all uses of the land to date, their technological orientation and con-
taminations typical for the industries concerned. During production of lindane (y-HCH), large quantities
of a- and 3-HCH were created as “by-products”, which used to be stored above ground, including in
Germany. With the inclusion of the compounds as POPs, these land(fill sites are to be viewed as being
POP contaminated sites (UBA/Friedrich pers. comm. 2011). Vijgen (2006) assumes that 390,000 to
450,000 tonnes of HCH residues exist in Germany.

7 Measures for Public Information, Developing Awareness, Education
(Article 10)

Providing information, developing awareness and educating about POP-relevant topics is currently car-
ried out by the German Environment Agency and the Lander.

The German Environment Agency informs the public in print media, press releases and via the internet
(UBA 2016c, UBA 2016d, POP-Dioxin Information Portal 2016) about current cases (UBA 2010) and
areas of use of POPs and problems that result due to their use.

7.1 Pollutant release and transfer register (Thrude formerly PRTR)

PRTR stands for Pollutant Release and Transfer Register.

The PRTR Germany provides online information, e.g. about pollutants released in a region by large in-
dustrial companies. It thus makes a contribution to increased transparency of environmental infor-
mation and is intended to motivate companies to increase their environmental performance (Thrude
2016).

On the basis of the European PRTR Regulation (Regulation (EC) No. 166/2006, E-PRTR Regulation, Ar-
ticle 5) and the German PRTR Act (Law Implementing the Protocol on Pollutant Release and Transfer
Registers (Gesetz zur Ausfithrung des Protokolls iiber Schadstofffreisetzungs- und -verbringungsregis-
ter - SchadRegProtAG, Art. 3), industrial companies in Germany report to the UBA (Art. 5) in electronic
form about

» the release of pollutants into the air, water and soil,
» the transfer of quantities of waste,

» the transfer of pollutants with wastewater, which is discharged into external wastewater treat-
ment plants,

if specific emission threshold values or waste quantities are exceeded.

In addition, PRTR Germany contains information on emissions from diffuse sources, for example, from
traffic and agriculture.

Reporting for the PRTR takes place yearly. The first report year was 2007. The data must be reported to
the EU and added to the national register 15 months after the end of the respective report year (i.e. by
31st March of the following year).

According to Annex II of the E-PRTR Regulation, 91 pollutants are relevant for releases into the air, wa-
ter and soil and for transfers of pollutants in wastewater. A facility that carries out a PRTR activity is
obliged to reportif they come from a specific industry (e.g. the chemical industry or mineral oil industry)
or carries out specific activities above a capacity threshold in other industries (see PRTR Regulation
Annex I).

In the PRTR, a differentiation is made between hazardous and non-hazardous waste. According to Art.
5 Para. 1 E-PRTR Reg. these must be reported to the PRTR, if
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» hazardous waste in quantities larger than 2 tonnes per year,

» non-hazardous waste in quantities larger than 2,000 tonnes per year
are taken outside of the company’s site.
A differentiation must be made between waste for recovery and disposal.

Where hazardous waste is shipped abroad, in addition to the provisions named in Regulation (EC) No.
1013/2006, the operator is obliged to give the name and address of the recovery or disposal company
and the actual recovery or disposal location.

The PRTR contains information on all POPs of the Stockholm Convention with the exception of PFOS.
The complete substance list of the PRTR is specified in Annex II of the PRTR Regulation.

The data are also input into the European database (ePRTR 2016). In addition, individual authorities
provide information about POP data specific to the individual Lander, e.g. LANUV NRW (2017).

7.2 Dioxin database of the Federal Government and Lander

With a resolution of the 37th UMK in 1991, the Joint Working Group of the Federal Government / Lander
on DIOXINS was given the task of initiating the setting up a central DIOXINS database. In a startup phase
from 1993 to 1997, the UBA developed a concept for cross-media database management system for
persistent organic substances. In cooperation with the federal authorities and the Liander (DIOXINS
Working Group), since 1997 the data for the different environmental compartments has been developed
continuously. The BVL is in charge overall technically for the food and feed sector, the health sector is
supported technically by the BfR.

The database serves as a central instrument for the documentation and evaluation of results from in-
vestigation programmes on dioxin contamination of the environment, of food and feed and humans. In
addition, data on waste, recoverable materials and residual materials, sewage sludge and other technical
products are included and evaluated. In addition to the programs and investigations that are the respon-
sibility of the federal authorities and the Lander, data from research projects and special projects and
from food contaminations that have become known of are also increasingly being input into the data-
base system (Dioxin Datenbank 2016).

An XML interface updated in 2016 enables food data from the database of the BVL to be transferred into
the dioxin database of the Federal Government and the Lander. Additionally, implemented software
helps to maintain catalogues on the basis of the BVL Catalogue Portal (ADV-Kataloge). This enables im-
proved and prompter updating of the dioxin database and thus up-to-date and prompt information.

The data in the dioxin database of the Federal Government and the Lander is expanded continuously to
include congener-specific measurement results from the technosphere. As part of a recently completed
evaluation (Quass et al., 2016), more than 800 congener-specific data records for PCDD/F and for PCB
sources from the technosphere were added to the data of the dioxin database of the Federal Government
and the Lander.

In particular, dioxins and PCB pollution sources from the technosphere were identified and typical con-
gener patterns of various pollutant types were created. Congener profile comparisons were assessed
scientifically using statistical methods, in order to better qualify and quantify transfer via different paths
in the environment and ultimately in the food chain.

These data are prepared scientifically, and can then be made available in a useful form for further sci-
entific evaluations. The dioxin database of the Federal Government and the Lander must be extended to
include other POPs. These include mixed halogenated PCDD/F and PCB and brominated flame retardant,
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including their substitute substances. PCBs and thus their substitute substances in particular play an
important role in flame retardants/fire resisting agents.

In addition to dioxins and PCBs, data on other environmental pollutants is recorded (including other
POPs). These are:

» Chlorobenzenes

» Chlorophenols

» Polychlorinated biphenyls

» Organochloro pesticides

» Polybrominated diphenyl ethers
» Perfluorooctane compounds

» Musk compounds

» Nitro musk compounds

» Polycyclic musk compounds

» Polyhalogenated dibenzodioxins/furans
» Polybrominated flame retardant
» Polychlorinated naphthalines (PCN)

The task of the technical application developed for the dioxin database is not only to include and uni-
formly structure the monitoring data collected in Germany from investigation programmes, to display
trend statements with relation to time and space on the contamination situation in various compart-
ments, but also to provide data and information on contamination events, e.g. in food. These evaluations
and assessments can ultimately be used for implementation of environmental policy measures (adjust-
ing statutory provisions), to determine a need for further data and to fulfil national and international
obligations to document the status of the environment. Three reports on the status of the environment
with POPs were published by the German Environment Agency in 2002 and 2007. In the following years
evaluations and assessments of the data available within the scope of environmental data took place
and are taking place (see following chapter). These online offers on the status of the environment in
Germany are updated yearly.

7.3 Environmental data

On the internet site “Data on the Environment 2015 - Environmental Trends in Germany”, interested
parties can find data on the cause of environmental pollution, changes in the environmental status, ef-
fects on humans and the environment and environmental policy objectives, strategies and measures.
Up-to-date tables and graphic diagrams, background information on data sources, their legal basis and
environmental policy quality and action targets are available on these topics. In addition, links to further
literature and internet sites of other German and international institutions are given for more in-depth
information and are also updated annually and not event driven.
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Comprehensive information is also provided here on the POPs, e.g. on emissions, immission, soil con-
tamination, etc. The articles are created in cooperation with other federal authorities, especially the
BMUB and the Federal Statistics Office (UBA 2015a).

7.4 Small combustion plants

Small combustion plants are a relevant source of POPs. Reduction in emissions is primarily possible by
preventing the use of impermissible fuels (e.g. treated wood, other waste). The UBA and many Lander
provide information on correct handling of small solid fuel combustion plants, which is intended to en-
lighten operators and assist chimney sweeps with their advisory work under 1. BimschV (see Chap.
2.4.2)

8 Research, Development and Monitoring Measures (Article 11)

Article 11 of the Stockholm Convention requires the States that are Party to the Convention, within their
capabilities, to encourage and/or undertake suitable research, development and monitoring at national
and international level pertaining to

» POPs,
» ifrelevant their alternatives and

» candidate persistent organic substances.

In addition to the sources and releases into the environment (Para. 1 lit. a), this also involves the pres-
ence, levels and trends in humans and the environment (Para. 1 lit. b) and the effects on human health
(Para. 1 lit. d).

8.1 Research

Research at different levels in Germany is described in the following. This includes activities of the Fed-
eral Government that have been or are undertaken, for example, as part of the UFOPLAN38 and research
projects of the Lander. Where the objective of a project is to examine a specific issue or situation rather
than to undertake continuous testing and measurement, it is considered to be distinct from monitoring.

8.1.1 Activities of the Federal Government
Identification of substances with POP properties

To develop the criteria and identify chemicals with POP properties, the existing methods for forward-
looking appraisal of the long-distance transport potential of semi-volatile organic compounds are de-
veloped further. This concerns instruments for identifying substances with properties stated in Annex
D of the Stockholm Convention and evaluating them for their POP properties.

To this end, funds from the BMU’s research budget were used to drive forward further development of
the POP criteria, with focus here on the PBT substances and the identification of new candidate POPs

38 The Federal Ministry of the Environment needs sound, scientifically substantiated information as the basis and help in its
decision-making and thus implementation of its environmental policy objectives. The departmental research of the BMU
makes a significant contribution to this. This is geared to the priorities and objectives of the environmental policy. The
medium-term research requirements of the BMU necessary for this is described in a research framework. The research
projects resulting from the research framework are set out annually in the environmental research plan (UFOPLAN) of
the BMU.
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(BMU 2011e, BMU 2010). Furthermore, new detection methods for POPS in the environment were to be
tested in research projects (BMU 2010).

In addition, research projects were drawn up, whose purpose was to establish the presence of POPs in
the environment and in articles, in order to determine Germany's status quo with regard (in particular)
to the new POPs.

To determine the occurrence of five new POP substances (HBCD, HCBD, PCP, PCN and SCCP), proposed
for inclusion in the Stockholm Convention, in waste and recycling materials, between 2012-2015 a re-
search project was conducted in which limit values were also derived for the destruction of the POP
levels in waste. On the basis of this data, proposals were derived for the limit values in Annex IV of the
POP Regulation and for specific disposal routes, which on the one hand ensure the greatest possible
removal of pollutants and on the other hand enable environmentally sound recycling processes (UBA
2015).

In the environmental research plan (UFOPLAN) of the BMUB, the research topic dioxins and PCBs is a
focal point within the environmental policy area of “substance risks”. The objective is to reduce the risks
of chemical substances and preparations by detecting and controlling them. National and international
scientific establishments and research institutes conduct these investigations to determine the where-
abouts of these chemicals in the food chain and in the environment.

In cooperation with the BMUB, the German Environment Agency started a research project on path-
based elucidation of causes, in particular, to examine food contamination paths. The global DIOXIN pro-
ject: Elucidation of the causes of dioxin pollution sources and sinks (Ursachenaufkladrung fiir Quellen
und Senken der Dioxinbelastung) (FKZ: 3712 65407) was divided into subproject 1 “Analysis and trend
estimation of the pollution of the environment and contamination of food with selected POPs and exten-
sion of the data in the dioxin database of the Federal Government and the Lander with the objective of
path-base elucidation of causes” (Analyse und Trendabschitzung der Belastung der Umwelt und von
Lebensmitteln mit ausgewahlten POPs und Erweiterung des Datenbestandes der Dioxin-Datenbank des
Bundes und der Linder mit dem Ziel pfadbezogener Ursachenaufklarung) (FKZ 3712 65 407 1, Weber
etal., 2015) and subproject 2 “Assignment and quantification of dioxin inputs into the air path by exam-
ining emission-side and immission-side congener patterns” (Zuordnung und Quantifizierung der Diox-
ineintrage auf dem Luftpfad mittels Betrachtung der emissionsseitigen und immissionsseitigen Konge-
nerenmuster) (FKZ 371265 407 2, Quass et al. 2016). This project describes the overall problem of en-
vironmental pollution due to polychlorinated dioxins/furans (PCDD/F) and polychlorinated biphenyls
(PCB) in a structured way, in particular, with regard to the environment - food path.

Attention is focussed on analysis of the priority problem areas of air, soil, biota and pollutants from/in
the technosphere. Resulting need for action is determined and already confirmed aspects of the situa-
tion of PCDD/F and PCB impacts on the environment and food are named. Investigation results for
PCDD/F, PCB and other chloro organic compounds, acquired through scientific monitoring and regula-
tory compliance monitoring programmes of the Federal Government, Lander and scientific establish-
ments, and through event-related projects are summarised. Sources and sinks of PCDD/F and PCB and
possible input paths in the environment are identified. The focus is on input paths in the food chain and
contamination of livestock.

Another focal area is the analysis and assessment of the contamination of buildings with PCB. In the
1960s and 1970s, substances containing PCB, such as joint sealing compounds, paints and coatings were
used in the construction of buildings and houses. Due to the persistence of PCB, these buildings poten-
tially still pose a risk to the environment, humans and animals.
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The research report on the second subproject (FKZ 3712 65 407 02, Quass et al., 2016) also includes
estimates of the potential inventories of PCB and PCDD/F, the ranges of atmospheric immissions and
the retention time and remobilisation potential.

PCB substitutes also require documentation. For example, use of chloroparaffins and tetrachloroben-
zene increased after the PCB ban. This key aspect is taken into account by a current research project of
the German Environment Agency. To this end, a further research project was initiated: “Evaluation of
monitoring data on POPs, POP candidates and substitute substances to elucidate the causes, paths and
trends of environmental pollution" (Evaluierung von Monitoringdaten zu POPs, POP-Kandidaten und
Ersatzstoffen zur Aufklarung von Ursachen, Pfaden und Trends der Umweltbelastung) (FKZ 3715 65
423 0)

The intention of the project is to process existing monitoring data of the Federal Government, Liander
and scientific institutions on POPs, their substitutes and the POP candidates acquired from programmes
and event-based projects. It is based on the available results on the POP data pool from the research
project FKZ: 205 61 435 “Evaluation of POP exposure data” (Evaluierung von Expositionsdaten zu POPs)
(completed 5/ 2007) and the results of the R&D projects FKZ371265 407/01, Weber et al., 2015 and
FKZ 3712 65 407 2, Quass et al., 2016. A particular focus of the data work is POP substitutes.

A team of international experts headed by the German Environment Agency, has been researching the
impact of persistent organic pollutants (POPs) on remote alpine regions since 2005 and developed new
methods specifically for this purpose. The results enable regions of origin, seasonal differences and long-
term trends to be analysed for the first time ever. In the international MONARPOP research project
(Monitoring Network in the Alpine Region for Persistent Organic Pollutants), the occurrence of POPs in
the Alps is examined in an international collaboration. The focus is primarily on dioxins, furans and pol-
ychlorinated biphenyls (PCB). The measurement results from 2005-2013 verify that POPs are trans-
ported in the air over long distances and the Alps act as a barrier. The cold conditions of high Alpine
areas increase persistence and local accumulation (see also Chapter 13.2.2).

8.1.2 Activities of the Lander

An overview of the research and monitoring projects in the individual Lander is given in tables 15 and
16 in the Appendix. Table 17 names information portals for the public. The activities of the Lander listed
there and the research project data and reports can be called up in the information portal of the dioxin
database (see Chapter 7.2).

8.2 Monitoring activities of the Federal Government

This section describes the monitoring activities, which alongside other substances, also include the mon-
itoring of POPs. On the one hand, monitoring programmes of the Federal Government are named, which
are used to assess impact on the environment - including humans - (8.2.1 - 8.2.4), and on the other hand,
monitoring programmes of the Federal Government, which are used to assess environmental pollution
in the narrower sense and in the context of specific legal provisions.

The German Environment Agency operates a nation-wide air monitoring network to investigate long-
range transboundary air pollution within the framework of international monitoring programmes (the
EMEP (European Monitoring and Evaluation Programme)) and to take measurements in rural back-
ground locations in accordance with the EU Air Quality Directive. Within the scope of the EMEP, as the
national coordination body, the German Environment Agency reports on the annual emissions of se-
lected POPs, which occur unintentionally in various sectors and get into the environment. Within the
EMEP programme, the German Environment Agency measures, among other things, indicator PCB, at 5
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stations and makes this data available to the programme (see Chapter 8.2.5). The UBA also writes the
Informative Inventory Report (IIR) and is responsible for quality control and quality assurance at all
relevant process steps. At the same time, the national coordination body is the single point of contact
(SPC) for all the institutions involved.

8.2.1 German environmental study on health (formerly called the Environmental Survey)

Since 1985, the German Environment Agency has repeatedly undertaken studies on large cross-sections
of the population to investigate the potentially harmful substances and environmental impacts with
which people in Germany come into contact. Currently, with the German Environmental Study of the
Health of Children and Young People (Deutschen Umweltstudie zur Gesundheit von Kindern und Ju-
gendlichen), nationwide data is being collected on the physical contamination of children and young
people and their possible exposure in their homes. Children and young people aged 3 to 17 years old
from 167 investigation locations in Germany are taking part in the study; they were selected so that they
are representative for the population of the named age group in Germany.

Within the framework of the Human Biomonitoring (HBM), blood and urine samples of the participating
children and young people are examined. The drinking water, house dust and indoor air, among other
things, are examined for contaminants in order to characterise the living environment.

In particular, analyses are performed of

» endocrine disruptors (substances that can harm health by influencing the hormone system) such
as flame retardants, parabens, phthalates and bisphenol A,

» Substitutes for phthalates in plastics and other plasticisers,

» Substances that can harm the nervous system, such as polychlorinated biphenyls (PCB), mercury
and pesticides from the group of chlorinated cyclic hydrocarbons,

» Air pollutants such as fine dust, ultrafine particles, benzothiazoles, naphthalin, toluene, formal-
dehyde and other volatile organic compounds,

» potentially carcinogenic and cancer-promoting substances such as lead, arsenic, polycyclic aro-
matic hydrocarbons (PAH), volatile organic compounds such as benzene, formaldehyde,

» substances with low degradability or long residence times in the body, such as polyfluorinated
compounds, cadmium, lead.

Standardised interviews are also held with the participants and their parents, to determine significant
factors, which influence the extent of the individual contamination, e.g. home environment, home fix-
tures and fittings, eating habits, product uses and environmentally relevant behaviour.

The current data is used to derive reference values, which describe the extent of the contamination of
children and young people in Germany with environmental pollutants at the time of the investigation
(so-called background contamination). These reference values can be used as an evaluation standard,
when it comes to determining whether comparatively increased contamination of test subjects exists or
not. Ifapplicable, the cause of the increased contamination should then be clarified. The reference values
are pure statistically defined values, which are given no health significance per se. The so-called HBM
values must be used for a health appraisal of measured values.

8.2.2 Dioxin database of the Federal Government and Lander

The dioxin database of the Federal Government and the Lander is a good example of cooperation be-
tween the Federal Government and the Lander. It is a comprehensive, cross-media instrument, in which
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data collected in Germany from the environment, and food and human data, including the metadata nec-
essary for their assessment, are documented.

The database currently contains exposure data from around 489 compartment-specific monitoring pro-
grams with more than 34,000 congener-specific individual samples for the environmental compart-
ments soil, water, air, biota (plant, animal), for waste, recoverables, residual materials, preparations and
articles, for house and attic dust, for feed and food and for human samples (tissue, bodily fluids). It also
contains extensive information on sampling, analysis and location description.

The Federal Government and state authorities are jointly responsible for maintaining the data records.
The exchange of data is based on the administrative agreement between the Federal Government and
the Lander on environmental data exchange, in the version of March 1996, with Annex II.3. “Exchange
of data on polyhalogenated dibenzodioxins and dibenzofurans and other chloro organic substances”
(Austausch von Daten zu polyhalogenierten Dibenzodioxinen und Dibenzofuranen sowie weitere chlor-
organische Stoffe).

Since 2003, it has been possible to access this data and information via a web portal. This application
simplifies data exchange between the participants, quality assurance by the data suppliers and access
to the aggregated data (e.g. trend evaluation) as well as the underlying individual data. Access can be
controlled through a rights and roles concept. More than 250 professional users currently have online
access to the database system. They can use it to generate queries and perform evaluations. Users of the
database can transmit metadata of measurement results or monitoring programmes via an online data
entry form. A WebService interface also allows quality-assured data to be downloaded.

Furthermore, regular meetings are held or rather were held with representatives of federal and Lander
authorities, laboratories and representatives of organic farmer associations.

8.2.3 Environmental specimen bank

Since the beginning of the 1980s, the German Environment Agency has coordinated the Environmental
Specimen Bank (Umweltprobenbank 2016a) of the Federal Government on behalf of the Federal Minis-
try of the Environment. With the collection and long-term storage of defined environmental and human
samples, the environmental specimen bank pursues the goal of tracking the behaviour and whereabouts
of substances that are particularly persistent and accumulative in the environment, and recording the
contamination of humans with these substances.

The environmental specimens include samples from terrestrial, limnic and marine habitats. In addition,
various human samples are collected (blood plasma, whole-blood, 24-hour urine collection). The sam-
ples are taken periodically from the same ecosystems/populations, so that long-term trends can be de-
scribed. Abb. 4, p. Fehler! Textmarke nicht definiert. gives an overview of the individual sampling
areas/populations.
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Figure 6: Sampling areas of the environmental specimen bank
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Source: Environmental specimen bank (Umweltprobenbank, 2016b)

A range of substances/substance groups covered by the Stockholm Convention are regularly analysed
in the monitoring programme of the environmental specimen bank. For many of these substances, 20-
30-year time series exist in samples of various species and compartments. For example, for seagull eggs,
various North Sea island results exist for dioxins/furans/dl-PCB, aldrin, dieldrin, heptachlor, octachlo-
rostyrene (OCS), pentachlorophenol (PCP), HCB, PCB, DDT, PeCB, HCH, PFOS and other PFAS, PBDE,
HBCDD), Trends for PBDE, HBCDD, HCB, PFAS (10) and dioxins/furans, DL-PCBs exist for fish from the
Baltic Sea and North Sea and inland waters. Some of these compounds are also examined in terrestrial
samples, for example, in deer liver. The data is available to download and/or in report form on the web-
site of the environmental specimen bank (Umweltprobenbank). In addition to studies to check the ef-
fectiveness of substance restrictions, the environmental specimen bank also examines the trends and
levels of substitute substances, which are marketed instead of the regulated substances. Current exam-
ples are short and long-chain PFAS and Dechlorane Plus and other flame retardants.

8.2.4 "Fourth WHO-coordinated survey of human milk for persistent organic pollutants”

The UBA (FG IV 2.2) coordinates the German contribution to the "Fourth WHO-coordinated survey of
human milk for persistent organic pollutants” (WHO 2007). Based on concentration measurements of
PCDD/F, PCB in human milk samples of earlier studies in 1987 to 2003, in another campaign, data was
acquired for chronological trend statements on these substances (UBA 2008).

Unlike in earlier years, the investigation programme, which is conducted on behalf of the Global Envi-
ronment Monitoring System - Food Contamination Monitoring and Assessment Programme
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(GEMS/Food) of the WHO, was not limited to PCDD/F and PCB, but was extended to include all sub-
stances in the annexes to the Stockholm Convention. Optionally, PBDEs should also be measured. The
report on this project was made available to the WHO in 2007 (WHO 2007).

8.2.5 Environmental monitoring activities in the context of European legislation

No specific monitoring programmes solely for the POPs of the POP regulation exist in Germany. The
substances measures within the framework of environmental monitoring activities generally follow the
requirements of European regulations and directives (e.g. priority substances of the WFD) or other in-
ternational monitoring programmes (HELCOM, OSPAR). The respective substances measured in the
programmes also include individual substances included in the annexes to the Stockholm Convention
and/or the POP Protocol of the CLRTAP.

Forest soil status survey - background contamination with persistent organic substances

On planning the second forest soil status survey the Joint Working Group of the Federal Government
/Lander “BZE II” considered it necessary to collect data on persistent organic substances (organic com-
pounds) and included them in the draft paper of the BZE Il (BZE 2007). The objective of the Joint Work-
ing Group of the Federal Government / Lander “BZE II” was, in view of the hazardousness and general
spread of the POPs, to improve the database on their propagation and contamination of the forest eco-
systems. The survey was carried out with work shared between the forestry and environmental side.
Determination of typical levels of organic pollutants in forest soil is an independent project of the envi-
ronmental side. The soil samples required for this were taken by the Lander as part of the BZE II. The
background levels for Germany of the following substances representative for a site were determined:
DDT and metabolites, HCB, HCH, PCB6, aldrin/dieldrin and PAH16.

The sampling concept of the BZE II was used for the survey, whereby the points of the ICP Forest and
the EU BioSoil Programme (16 km x 16 km grid, approx. 450 points) were chosen from the grid of ap-
prox. 2,000 BZE sampling points (8 km x 8 km grid) (BMELV, 2016). This ensures comparability of the
results at European level. In addition, the grid density was increased locally in some areas. This in-
creased the size of the sample to around 475 points in total. The examined sampling horizons are the
forest floor and the depth levels 0 - 5 cm and 5 - 10 cm of the topsoil.
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Figure 7: Sampling points of the BZE Il — additional organic compounds programme

0

Red: ICP Forest or EU BioSoil Programme (16kmx16km network; approx. 450 points); Green: Additional compaction
points (26 points)

MONARPOP

The international Monitoring Network in the Alpine Region for Persistent Organic Pollutants (MONAR-
POP) surveyed POPs in the Alps from July 2003 to December 2007. Due to the higher precipitations and
lower temperatures, deposition of POPs is increased in this region. Before the project was started, the
significance of contamination had hardly been surveyed. MONARPOP examined the POPs and other or-
ganic pollutants, in particular, with regard to their:

» long-distance transport into remote alpine regions,

» primary source areas

» extent of contamination in the Alps, including regional differences,
» change with altitude,

» inventories stored in forest forests of the Alps,

» possible biological effects of the measured contaminations.

Also, the intention was to provide decision-makers with information and thus establish an instrument
for monitoring the success of the Stockholm Convention (Monarpop 2017). Almost all the POPs analysed
were also found in the environmental samples. Particularly astounding is, that both mirex, which was
never used in Central Europe, and DDT, which was banned in the 1970s, were found in samples that
indicate current contamination. For example, they were found in the air, deposits or in needle samples

(Monarpop 2009).
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EMEP

The United Nations Economic Commission for Europe has a European Monitoring and Evaluation Pro-
gramme - EMEP 2016. EMEP provides information about emissions, concentrations, depositions and
long-range transboundary transport of air pollutants and draws up emission scenarios. EMEP uses the
emission data provided by the states and meteorological data to model transport and transformation
of air pollutants in the atmosphere and concentrations and depositions of air pollutants. EMEP also
determines the transboundary transport of the pollutants as pollutant import and export balances.
Within the framework of EMEP, the UBA makes the German contribution to a Europe-wide air moni-
toring network, which provides measured data of the long-distance transport of air pollutants. POPs
were already included in the monitoring programme in the 1990s. The measurements for the German
share of the project are taken by the UBA at five stations of the air monitoring network (coastal, low-
land and low mountain range stations) (UBA 2017d). The POPs determined in the UBA air monitoring
network include PAHs, organochloro pesticides (e.g. g-HCH) and PCBs.

Water monitoring

In implementation of the WFD, according to the 0GewV 2016 (Annex 6 and 8), investigations are con-
ducted for so-called priority substances, other pollutants and river basin-specific pollutants. These in-
clude many POPs. The investigations are carried out in the water and/or suspended solids phase and/or
biota. Some monitoring programmes are also supplemented by effect monitoring with biomarkers.

Furthermore, specific substances are also investigated within the scope of the coordinated monitoring
programmes of the international river basin commissions for the River Danube, Elbe, Oder and Rhine.
The choice of substances is defined by commissions made up representatives of the riparian states and
the results are published. The monitoring programmes are adjusted continuously and are increasingly
orientated to the substances of the WFD. For example, a report drawn up on behalf of Hamburg’s envi-
ronment and energy authority, documents substance properties, production and use and legal provi-
sions for polychlorinated biphenyls within the River Elbe catchment area. It also takes a detailed look at
their spatial distribution and development over time and names significant pollutant source regions and
types (ELSA 2016).

A report on behalf of the State Office for the Environment, Nature Conservation and Geology of Meck-
lenburg West-Pomerania (Landesamt fiir Umwelt, Naturschutz und Geologie Mecklenburg-Vor-
pommern) presents the results of pollutant monitoring conducted in 2015 on fish from selected flowing,
still and coastal waters of Mecklenburg-West Pomerania. In addition, for the period of the monitoring
investigations conducted to date (2013 - 2015), the measurement results of the EU-regulated priority
pollutants with the corresponding Biota EQS (Lung 2016).

The Joint Federal Government/ Liander Monitoring Programme for the Marine Environment of the North
Sea and Baltic Sea (BLMP) works with other domestic and international establishments and pro-
grammes, e.g. the river monitoring programmes

» RBC Elbe (FGG Elbe 2017),

» RBC Weser (FGG Weser 2017)

» and the Trilateral Wadden Sea Monitoring and Assessment Programme (TMAP) based in Ton-
ning and Wilhelmshaven (Nationalpark Wattenmeer 2011).

In the “Investigations into the accumulation of various persistent contaminants in terrestrial wild ani-
mals” ("Untersuchungen zur Akkumulation verschiedener persistenter Schadstoffe)in terrestrischen
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Wildtieren") the Bavarian State Environmental Agency (bayrische Landesamt fiir Umwelt) (LfU 2016)
conducted a research project on the contamination of Bavarian wild animals with various polybromin-
ated flame retardants, polychlorinated biphenylene (PCB), polyfluorinated tensides (PFT), polychlorin-
ated dibenzo-p-dioxins and dibenzofurans (PCDD/F), various endocrine disrupters and heavy metals.
The final report is now available and presents the results. Samples were taken from the liver and in part
from the flesh of various wild animals in five forest areas of Bavaria with different levels of contamina-
tion. Increased levels of the PCB and PCDD/F substance groups were found in the liver samples of all
species examined. By contrast, most of the samples analysed for endocrine disrupters had levels below
the respective quantification or detection limit. Comparatively low levels of low fluorinated flame re-
tardant were also found in the liver samples.

8.3 Monitoring activities of the Lander

The authorities of the Liander of Germany also carry out investigation programmes to monitor environ-
mental status within the scope of their enforcement activities. The results of the investigation pro-
grammes are needed and used as the basis for the design and organisation of regional measures.

To fulfil the obligations under the Water Framework Directive (WFD), the Lander conduct investigation
programmes into the contamination of surface water with micropollutants, which also include POPs.
Here the concentrations in the water phase and partly in the biota are recorded. In several Lander the
investigation programme extends beyond the obligations of the WFD. This concerns the range of sub-
stances examined and the conducting of sediment and suspended solid investigations. In addition, in
recentyears, the occurrence of PFOS (BW, RP, TH) and the POP candidates PFOA (RP, BW) in the ground-
water has been determined in several Lander.

The continuous soil monitoring programme, within which POPs are also investigated, was continued in
almost all Lander. Background values were determined, especially for POPs, although the selection of
substances investigated varied between the Lander.

Furthermore, individual Lander operate specific monitoring programmes for environmental pollution
due to POPs. For example, Baden-Wiirttemberg set up a long-term programme for the investigation of
peregrine falcon eggs within the framework of cross-media environmental monitoring. As things stand,
all POPs listed up to 2013 have been included to date. Peregrine falcon eggs have proven to be a good
bioindicator for the POP monitoring required under the Stockholm Convention. The state intends to
continue the programme in the future.

8.4 Regulatory compliance monitoring

Regulatory compliance monitoring, in distinction to scientific or data monitoring, involves monitoring the
implementation of statutory provisions. It can also overlap with the data / scientific monitoring. The sci-
entific and regulatory compliance monitoring activities of the Lander are listed in the Appendix in Ta-
ble 17.

8.4.1 Activities of the Federal Government and the Linder

Since 1997, the competent departments of the Federal Government and the States of Bremen, Hamburg,
Mecklenburg-West Pomerania, Lower Saxony and Schleswig-Holstein have worked together to monitor
the marine environment of the North Sea and Baltic Sea within the framework of the Joint Federal Gov-
ernment/ Lander Monitoring Programme for the Marine Environment of the North and Baltic Seas
(BLMP).

To support implementation of the EU Marine Strategy Framework Directive (MSFD) (2008/56/EC),
with effect from 30 March 2012, the BLMP was replaced by the Marine Protection Administrative Agree-
ment of the Lander and the Federal Government and the Federal Government/ Liander Committee for

77



http://www.bestellen.bayern.de/application/stmug_app000004?SID=1433145187&ACTIONxSESSxSHOWPIC(BILDxKEY:'lfu_all_00136',BILDxCLASS:'Artikel',BILDxTYPE:'PDF')
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0056&rid=1

National Implementation Plan of the Federal Republic of Germany

the North and Baltic Seas (Verwaltungsabkommen Meeresschutz der Landern und des Bundes and the
Bund/Léander-Ausschuss fiir Nord- und Ostsee) (BLANO) (VerwAbk Meeresschutz, 2012). Cooperation
to date in monitoring the marine environment is continued, taking into account the existing distribution
of competency between the Federal Government and the coastal Lander of Germany and the additional
requirements of the MSFD. “BLMP”, as the abbreviation for the “Federal Government/ Lander Monitor-
ing Programme”, continues to be used for the joint monitoring and assessment of the marine environ-
ment of the North and Baltic seas by the Federal Government and the coastal states within the frame-
work of the Marine Protection Administrative Agreement.

The objective of the cooperation is to achieve efficient and complete fulfilment of the national, European
and international obligations. The Federal Government and coastal states cooperate for the purpose of
marine protection, in particular,

» ‘“in the implementation and execution of the EU Marine Strategy Framework Directive;
» for joint monitoring and assessment of the marine environment of the North and Baltic Seas;

» within the framework of the Convention on the Protection of the Marine Environment of the
Baltic Sea Area (Helsinki Convention);

» within the framework of the Convention on the Protection of the Marine Environment of the
North East Atlantic (OSPAR Convention);

» inthe coordination of marine protection with the Trilateral Cooperation on the Protection of the
Wadden Sea ;

» intheincorporation of relevant EU Directives insofar as useful and necessary for the implemen-
tation of the MSFD (including the Fauna Flora Habitat Directive (92/43/EEC) and the Birds Di-
rective) and

» in deriving marine protection requirements in conjunction with the objectives of the EU Water
Framework Directive (WFD).” (VerwAbk Meeresschutz, 2012)

The Federal Government and Lander work together, “to coordinate and improve fulfilment of national,
European and international obligations, to create synergies, to ensure the quality of the data, to agree and
harmonise the monitoring programmes for investigation of the status of the North and Baltic Seas, to doc-
ument the investigation reports, to assess the condition of the national coastal and marine waters together
and to inform each other about all findings significant for the environmental status of the North and Baltic
Seas. The Federal Government is responsible for maintaining the data and information and making it avail-
able for the fulfilment of national, European and international obligations. The signatories [of the Admin-
istrative Agreement] ensure effective and timely provision of required quality assured data, information
and documents for fulfilment of the agreed purposes.” “The signatories shall coordinate, consult and agree
the individual tasks to ensure that coherent marine strategies are developed jointly by the Federal Govern-
ment and Lénder.” (VerwAbk Meeresschutz, 2012). The Federal Government / Lander partners mutually
grant each other all exemptions and reductions allowed under their regulations for the costs incurred
under the administrative agreement.

The Federal Government represents German interests in the above-named international conventions
and in the external relationship with neighbouring states, undertakes the consultation, agreement and
coordination in the marine regions. The Federal Government ensures the coordination of the monitoring
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programmes, the compilation, presentation and reporting of the results to the international commis-
sions.

The data from the various monitoring programmes are collected, among other things, in the Marine
Environment Database (Meeresumwelt Datenbank - MUDAB). The MUDARB is operated by the Federal
Institute of Hydrology (Bundesanstalt fiir Gewasserkunde - BfG) on behalf of the German Environment
Agency.

Within the framework of the extensive monitoring programmes of the BMLP and successor coopera-
tions, organic trace substances in water, sediment and biota of the North and Baltic Seas are also inves-
tigated. An overview of the individual legal sources, (incl. WFD) in which substances are listed, which
are measured, is given in the BLMP Monitoring Manual, Pollutants Information Summaries (BLMP Mon-
itoring-Handbuch, Kennblatt Schadstoffe, MHB, 2015). The Monitoring Manual is being revised to meet
the monitoring programme requirements of the Marine Strategy Framework Directive. In addition to
monitoring the marine environment, this also requires collecting data for pressure and measures-re-
lated indicators.
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ver/bgbl/text.xav?SID=&start=%2F%2F*[%40node id%3D%27208351%27]&skin=&tf=xaver.component.Text 0&hlf=xaver.compo-
nent.Hitlist 0#bgbl172082.pdf

COUNCIL DIRECTIVE of 15 July 1991 concerning the placing of plant protection products on the market http://eur-lex.europa.eu/le-
gal-content/EN/TXT/PDF/?uri=CELEX:019911L0414-20110801&qid=1496333461102&from=EN

COUNCIL DIRECTIVE 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora http://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:019921L0043-20130701&qid=1499070213289&from=EN

COUNCIL DIRECTIVE 96/59/EC of 16 September 1996 on the disposal of polychlorinated biphenyls and polychlorinated terphenyls
(PCB/PCT) http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:01996L0059-200908078&qid=1498470797223&from=EN
DEPONIEVERORDNUNG, Verordnung tGber Deponien und Langzeitlager (Deponieverordnung — DepV) vom 27. April 2009 (BGBI. I S.
900), die zuletzt durch Artikel 2 der Verordnung vom 4. Méarz 2016 (BGBI. | S. 382) geandert worden ist die zuletzt durch Artikel
1der Verordnung vom 17. Oktober 2011 (BGBI. | S. 2066) gedndert worden ist, http://www.gesetze-im-internet.de/bundes-
recht/depv 2009/gesamt.pdf

COUNCIL DIRECTIVE 1999/31/EC of 26 April 1999 on the landfill of waste http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:01999L0031-20111213&qid=1498471128062&from=EN

COUNCIL REGULATION (EEC) No 315/93 of 8 February 1993 laying down Community procedures for contaminants in food
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:01993R0315-20090807&4id=1498487914609&from=EN

DESTATIS/Cahsun (2011): Information von Nadine Cahsun, Statistisches Bundesamt, Email vom 11.08.2011 bzgl der Sonderauswer-
tung Input/Output gefahrliche Abfalle nach EAV-Schlissel und Anlagenart basierend auf der jahrlichen Erhebung des Statistischen
Bundesamtes, Fachserie 19 Reihe 1, Umwelt Abfallentsorgung 2008, Er-schienen am 13. Juli 2010, Tabelle 19.1 ergdnzt am 15. Sep-
tember 2010, Artikelnummer 2190100087004, Wiesbaden 2010.

DESTATIS/Stute pers. Komm. (2011): Information von Christiane Stute, Statistisches Bundesamt, Email vom 04.03.2011.

Dioxin Datenbank (2016): Ubersicht zu Mess- und Beobachtungsprogrammen des Bundes, der Lander und anderer Einrichtungen,
http://www.dioxindb.de/

DIRECTIVE 1999/45/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 31 May 1999 concerning the approximation of
the laws, regulations and administrative provisions of the Member States relating to the classification, packaging and labelling of
dangerous preparations http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:01999L0045-
20150601&0id=1496332751903&from=EN

DIRECTIVE 2000/60/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 23 October 2000 establishing a framework for
Community action in the field of water policy http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:32000L0060&from=EN
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DIRECTIVE 2000/76/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 4 December 2000 on the incineration of waste
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32000L0076&rid=1

DIRECTIVE 2002/32/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 7 May 2002 on undesirable substances in animal
feed http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02002L0032-20150227&qid=1498488502964&from=EN

DIRECTIVE 2002/95/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 27 January 2003 on the restriction of the use of
certain hazardous substances in electrical and electronic equipment http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:02002L0095-201301038&qid=1496327978923&from=EN

DIRECTIVE 2006/118/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 12 December 2006 on the protection of ground-
water against pollution and deterioration, http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02006L0118-
20140711&0id=1498458929416&from=EN

DIRECTIVE 2006/122/ECOF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 12 December 2006 amending for the 30th time
Council Directive 76/769/EEC on the approximation of the laws, regulations and administrative provisions of the Member States
relating to restrictions on the marketing and use of certain dangerous substances and preparations (perfluorooctane sulfonates)
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006L0122&rid=1

DIRECTIVE 2008/105/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 December 2008 on environmental quality
standards in the field of water policy, amending and subsequently repealing Council Directives 82/176/EEC, 83/513/EEC,
84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive 2000/60/EC of the European Parliament and of the Council
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0105&rid=1

DIRECTIVE 2008/56/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 June 2008 establishing a framework for com-
munity action in the field of marine environmental policy (Marine Strategy Framework Directive) http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32008L0056&rid=1

DIRECTIVE 2008/98/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 19 November 2008 on waste and repealing cer-
tain Directives http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02008L0098-
20150731&qid=1498471010562&from=EN

DIRECTIVE 2008/105/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 December 2008 on environmental quality
standards in the field of water policy, amending and subsequently repealing Council Directives 82/176/EEC, 83/513/EEC,
84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive 2000/60/EC of the European Parliament and of the Council
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32008L0105&rid=1

DIRECTIVE 2010/75/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 24 November 2010 on industrial emissions (inte-
grated pollution prevention and control) (Recast) http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02010L0075-
20110106&0id=1496383704256&from=EN

DIRECTIVE 2011/65/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 8 June 2011 on the restriction of the use of cer-
tain hazardous substances in electrical and electronic equipment (recast) http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:02011L0065-20160715&qid=1498471605319&from=EN

DIRECTIVE 2012/18/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 4 July 2012 on the control of major-accident haz-
ards involving dangerous substances, amending and subsequently repealing Council Directive 96/82/EC http://eur-lex.eu-
ropa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012L0018&rid=1

DIRECTIVE 2012/19/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 4 July 2012 on waste electrical and electronic
equipment (WEEE) (recast) http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012L0019&rid=1

DIRECTIVE 2013/39/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 12 August 2013 amending Directives 2000/60/EC
and 2008/105/EC as regards priority substances in the field of water policy http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:32013L0039&rid=1

Diingemittelverordnung: Verordnung Gber das Inverkehrbringen von Diingemitteln, Bodenhilfsstoffen, Kultursubstraten und Pflan-
zenhilfsmitteln (Dingemittelverordnung - DUMV) vom 5. Dezember 2012 (BGBI. | S. 2482), die durch Artikel 1 der Verordnung vom
27. Mai 2015 (BGBI. I S. 886) gedndert worden ist" http://www.gesetze-im-internet.de/bundesrecht/d mv 2012/gesamt.pdf
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EC (2011): European Commission — Environment: Waste Shipments: Correspondents’ Guidelines and other guidance documents,

http://ec.europa.eu/environment/waste/shipments/guidance.htm

ELEKTRO- UND ELEKTRONIKGERATEGESETZ, Gesetz (iber das Inverkehrbringen, die Riicknahme und die umweltvertrigliche Entsor-
gung von Elektro- und Elektronikgerdten (Elektro- und Elektronikgerategesetz — ElektroG) vom 20. Oktober 2015 (BGBI. | S. 1739),
das zuletzt durch Artikel 3 der Verordnung vom 20. Oktober 2015 (BGBI. | S. 1739) gedndert worden ist, https://www.gesetze-im-
internet.de/elektrog 2015/

ELSA (2016): PCB in der Elbe — Eigenschaften, Vorkommen und Trends sowie Ursachen und Folgen der erh6hten Freisetzung im Jahr
2015. Behoérde fur Umwelt und Energie, Projekt Schadstoffsanierung Elbsedimente, Hamburg, S. 78 http://elsa-elbe.de/as-
sets/download/fachstudien/ELSA PCB Bericht 2016.pdf

EMEP (2001): EMEP Manual for Sampling and Analysis (Version November 2001), http://www.nilu.no/projects/ccc/manual/in-
dex.html

EMEP (2016): Internetauftritt, (Stand 29.08.2016): http://www.emep.int/

ePRTR (2016): European Pollutant Release and Transfer Register, http://prtr.ec.europa.eu/#/home

European Commission Report on Implementation of the Thematic Strategy of 2012 http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:52012DC0046&rid=1

FGG Elbe (2017): Flussgebietsgemeinschaft Elbe (FGG Elbe), Internetauftritt, http://www.fgg-elbe.de/fgg-elbe.html

FGG Weser (2017): Flussgebietsgemeinschaft Weser (FGG Weser), Internetauftritt, http://www.fgg-weser.de/

First Regulations on Implementation of the Federal Imissions Control Act (ERSTE VERORDNUNG zur Durchfiihrung des Bundes-Im-
missionsschutzgesetzes -Verordnung tiber kleine und mittlere Feuerungsanlagen - 1. BImSchV) vom 26. Januar 2010 (BGBI. I S. 38),

http://www.gesetze-im-internet.de/bundesrecht/bimschv 1 2010/gesamt.pdf

Freie und Hansestadt Hamburg (2002): Behérde fiir Umwelt und Gesundheit: PCB, Die Entsorgung PCB-haltiger elektrischer Gerate
und Bauteile, Freie und Hansestadt Hamburg, Behorde fiir Umwelt und Gesundheit (BUG), Amt fir Immissionsschutz und Betriebe,
Referat E 33, (Stand August 2002) http://www.hamburg.de/contentblob/135744/data/merkblatt-pcb.pdf

FUTTERMITTELVERORDNUNG (FuttMV), Ausfertigungsdatum 08.04.1981, in der Fassung der Bekanntmachung vom 24. Mai 2007
(BGBI. I S. 770), die zuletzt durch Artikel 2 Absatz 86 des Gesetzes vom 22. Dezember 2011 (BGBI. | S. 3044) gedndert worden ist,
http://www.gesetze-im-internet.de/bundesrecht/futtmv 1981/gesamt.pdf

GADSL (2016): Global Automotive Declarable Substance List, http://www.gadsl.org/

Gesetz zur Ausfiihrung des Protokolls Gber Schadstofffreisetzungs- und -verbringungsregister vom 21. Mai 2003 sowie zur Durch-
fuhrung der Verordnung (EG) Nr. 166/2006 vom 6. Juni 2007 (BGBI. I S. 1002) (SchadRegProtAG) http://www.gesetze-im-inter-
net.de/bundesrecht/schadregprotag/gesamt.pdf

Grundgesetz flr die Bundesrepublik Deutschland in der im Bundesgesetzblatt Teil lll, Gliederungsnummer 100-1, veroffentlichten
bereinigten Fassung, das zuletzt durch Artikel 1 des Gesetzes vom 21. Juli 2010 (BGBI. | S. 944) gedndert worden ist, http://www.ge-
setze-im-internet.de/bundesrecht/gg/gesamt.pdf

GRUNDWASSERVERORDNUNG, Verordnung zum Schutz des Grundwassers (Grundwasserverordnung — GrwV) vom 9. November
2010 (BGBI. I S. 1513), http://www.gesetze-im-internet.de/bundesrecht/grwv 2010/gesamt.pdf

Hazardous Substances Regulation (GEFAHRSTOFFVERORDNUNG), Verordnung zum Schutz vor Gefahrstoffen (Gefahrstoffverord-
nung — Gef-StoffV), vom 26. November 2010 (BGBI. | S. 1643, 1644), die durch Artikel 2 des Gesetzes vom 28. Juli 2011 (BGBI. I S.
1622) geandert worden ist, http://www.gesetze-im-internet.de/bundesrecht/gefstoffv_2010/gesamt.pdf

Helsinki Convention http://www.helcom.fi/Documents/About%20us/Convention%20and%20commitments/Helsinki%20Conven-
tion/Helsinki%20Convention July%202014.pdf

IKSD (2016): http://www.icpdr.org/,

IKSE (2016): http://www.ikse-mkol.org/

IKSO (2016): http://www.mkoo.pl/index.php

IKSR (2016): http://www.iksr.org/
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IMDS (2016): International Material Data System, https://public.mdsystem.com/en/web/imds-public-pages/home

INFEKTIONSSCHUTZGESETZ, Gesetz zur Verhitung und Bekampfung von Infektionskrankheiten beim Menschen (Infektionsschutz-
gesetz — IfSG) vom 20. Juli 2000 (BGBI. I S. 1045), das zuletzt durch Artikel 1 des Gesetzes vom 28. Juli 2011 (BGBI. | S. 1622) geéan-

dert worden ist, http://www.gesetze-im-internet.de/bundesrecht/ifsg/gesamt.pdf

I1&P Europe (2011): Persénliche Mitteilung von Markus Sude, Direktor I&P Europe; Méarz 2011.

JRC (2001): Joint Research Center - European Union Risk Assessment Report: Diphenyl Ether, Pentabromo Derivate (Pentabromodi-

phenyl ether), 1st Priority List, Volume 5, Office of Official Publications of the European Communities Luxembourg, 2001.

KLARSCHLAMMVERORDNUNG (AbfKI4rV) vom 15. April 1992 (BGBI. | S. 912), die zuletzt durch Artikel 9 der Ver-ordnung vom 9.
November 2010 (BGBI. | S. 1504) gedndert worden ist, http://www.gesetze-im-internet.de/bundesrecht/abfkl rv_1992/gesamt.pdf

KONTAMINANTENVERORDNUNG, Verordnung zur Begrenzung von Kontaminanten in Lebensmitteln (Kontaminanten-Verordnung —
KmV), vom 19. Méarz 2010 (BGBI. I S. 287), die zuletzt durch Artikel 1 der Verordnung vom 09.August 2012 (BGBI. 1 S. 1710 f.) geén-

dert worden ist, http://www.gesetze-im-internet.de/bundesrecht/kmv/gesamt.pdf

Kraftfahrt-Bundesamt (2016): Fahrzeugzulassungen (FZ). Bestand an Kraftfahrzeugen und Kraftfahrzeuganhangern nach Fahrzeugal-
ter. 1. Januar 2016. FZ 15. Wiesbaden. Seite 7, www.kba.de/SharedDocs/Publikationen/DE/Statistik/Fahr-
zeuge/FZ/2016/fz15 2016 pdf.pdf? blob=publicationFile&v=2

Kreislaufwirtschaftsgesetz (KrWG, 2012): Gesetz zur Forderung der Kreislaufwirtschaft und Sicherung der umweltvertréglichen Be-
wirtschaftung von Abfillen (Kreislaufwirtschaftsgesetz - KrWG) vom 24. Februar 2012 (BGBI. | S. 212), http://www.gesetze-im-inter-

net.de/bundesrecht/krwg/gesamt.pdf
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10 Annex:
Table 15: Research and monitoring projects on POPs in the Lander
Land Research project POPs concerned and website

Baden-Wiirttem-
berg

Electrochemical degradation of PFC in sewage
waters from plating plants and development of a
PFC recycling plant

https://um.baden-wuerttemberg.de/de/service/publikation/did/elektrochemischer-

pft-abbau-in-galvanikindustrieabwaessern-und-entwicklung-einer-pft-recy-

clinganlage

Bavaria

PureAlps: Protection of the Bavarian Alps from
harmful chemicals

Monitoring of persistant organic and anorganic
pollutants in background areas and with source
specific contamination

EMPOP: Monitoring of emerging contaminants in
the Bavarian Alps

Investigation and assessment of samples from
various environmental compartments for PCDD/F
and PCB, considering the new WHO TEF values

Investigations on the accumulation of various
persistant pollutants in terrestrial wildlife

Analysis of emerging pollutants — methods devel-
opment and atmospheric deposition

Determination of immission contamination with
dioxins, furans and dI-PCB in Bavaria

PCDD/F, dI-PCB, PCB¢, PBDE (Tri- bis HeptaBDE and DecaBDE), Hexabromocyclodo-
decane (HBCD), PFQOS, PFOA, DDT, a-HCH, B-HCH, y-HCH, Pentachloro benzene, Hex-
achloro benzene, Chlordane, Heptachlor, Aldrin, Dieldrin, Endosulfane, Mirex
http://www.Ifu.bayern.de/analytik stoffe/purealps/english/index.htm

PCDD/F, dI-PCB, PCBs, PBDE

PCDD/F, dI-PCB, PCBs, PBDE, HBCD, DDT, a-HCH, B-HCH, y-HCH, Pentachloro ben-
zene, Hexachloro benzene, Chlordane, Heptachlor, Aldrin, Dieldrin, Mirex, Endosul-
fane

http://www.bestellen.bayern.de/shoplink/Ifu_all 00126.htm

PCDD/F, dI-PCB, PCBs

http://www.lfu.bayern.de/analytik stoffe/untersuchung bewertung pro-
ben/doc/pcb abschlussbericht 100807.pdf

Among others: PFC, PBDE, HBCD, PCBs, dI-PCB, PCDD/F
http://www.bestellen.bayern.de/shoplink/Ifu_all 00136.htm

PBDE (Tri- to HeptaBDE and DecaBDE), Hexabromocyclododecane and other flame
retardants in air
http://www.bestellen.bayern.de/shoplink/Ifu_all 00132.htm

PCDD/F, dI-PCB, PCBs
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https://um.baden-wuerttemberg.de/de/service/publikation/did/elektrochemischer-pft-abbau-in-galvanikindustrieabwaessern-und-entwicklung-einer-pft-recyclinganlage/
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http://www.bestellen.bayern.de/shoplink/lfu_all_00136.htm
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Land

Research project

Organic trace contaminants in sewage sludge

Background values of organic contaminants in
soils (Hintergrundwerte organischer Schadstoffe
in Boden (Projekt GRABEN))

Organic contaminants in humous soils (Project ar-
senic in Southern Bavaria)

Determination of persistant, bioaccumulating PFC
in various matrices

Determination of persistant PFC in variours matri-
ces and determination of (semi)volatile precur-
sors

Effects of PFOS on rainbow trout

Determination of polybrominated flame retard-
ants in variours matrices

Investigation of surface, ground and raw water
samples in the vicinity of drinking water plants in-
fluenced by bank filtration in the context of the
R+D project ,,adaptation to climate change and
public water supply” (2015 - 2020)

Pollution burden of asylum seekers with chlorin-
ated pesticides

Perfluorinated compounds in house dust of Ba-
varian homes

POPs concerned and website

http://www.lfu.bayern.de/analytik stoffe/analytik org stoffe dioxine pcb/er-
mittlung_immissionsbelastung/index.htm

PCDD/F, dI-PCB, PCB, PBDE, PFOS

http://www.lfu.bayern.de/analytik stoffe/pft verteilungsverhalten/doc/endber-
icht teill klaerschlamm.pdf

PAH:6, PCBs, DDT, HCB; dI-PCB, PCDD/F
http://www.lfu.bayern.de/boden/hintergrundwerte/doc/hintergrundwert um-
weltspezial.pdf

PAH;6, PCBs, DDT, HCB

PFC
http://www.bestellen.bayern.de/shoplink/Ifu_all 00085.htm

PFC in surface water, sewage water, air, technical Products and consumer products
http://www.bestellen.bayern.de/shoplink/Ifu_all 00110.htm

PFOS
http://www.bestellen.bayern.de/shoplink/Ifu_all 00094.htm

PBDE (Tri- to HeptaBDE and DecaBDE), Hexabromocyclododecane and others
http://www.bestellen.bayern.de/shoplink/Ifu_all 00109.htm

Among others: 20 single substances of PFC, e.g. PFOS, PFBS and PFOA

PCB, Lindane, DDT
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte a z/hbm pes-
tizide asylbewerber.htm

Perfluorinated substances such as PFOS and PFOA
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http://www.lfu.bayern.de/analytik_stoffe/analytik_org_stoffe_dioxine_pcb/ermittlung_immissionsbelastung/index.htm
http://www.lfu.bayern.de/analytik_stoffe/analytik_org_stoffe_dioxine_pcb/ermittlung_immissionsbelastung/index.htm
http://www.lfu.bayern.de/analytik_stoffe/pft_verteilungsverhalten/doc/endbericht_teil1_klaerschlamm.pdf
http://www.lfu.bayern.de/analytik_stoffe/pft_verteilungsverhalten/doc/endbericht_teil1_klaerschlamm.pdf
http://www.lfu.bayern.de/boden/hintergrundwerte/doc/hintergrundwert_umweltspezial.pdf
http://www.lfu.bayern.de/boden/hintergrundwerte/doc/hintergrundwert_umweltspezial.pdf
http://www.bestellen.bayern.de/shoplink/lfu_all_00085.htm
http://www.bestellen.bayern.de/shoplink/lfu_all_00110.htm
http://www.bestellen.bayern.de/shoplink/lfu_all_00094.htm
http://www.bestellen.bayern.de/shoplink/lfu_all_00109.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_pestizide_asylbewerber.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_pestizide_asylbewerber.htm
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Land Research project POPs concerned and website
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte a z/ir per-
fluorierte _verbindungen hausstaub.htm

Occurrence of perfluorinated substances in the Perfluorinated substances such as PFOS and PFOA http://www.lgl.bayern.de/ge-

blood of the Bavarian population sundheit/arbeitsplatz_umwelt/projekte a z/hbm pfc studie blut.htm

Pre- and postnatal exposition to perfluorinated Perfluorinated substances such as PFOS and PFOA http://www.lgl.bayern.de/ge-

compounds sundheit/arbeitsplatz_umwelt/projekte a z/hbm pfc prae postnatale exposi-
tion.htm

Integrated Exposure Assessment Survey 1 PBDE, dI-PCB, PCB, PCDD/F and PFC http://www.|gl.bayern.de/gesundheit/ar-

(INES 1): Projects on the collection and assess- beitsplatz_ umwelt/projekte a z/ueb ines 1.htm

ment of the exposition to endocrine disruptors

and persistent substances

Chlorinated paraffins in food, breast milk and in Short and medium chain chlorinated paraffins http://www.lgl.bayern.de/gesund-

the environment heit/arbeitsplatz_ umwelt/projekte a z/ueb chlorparaffine.htm

Contamination of schools and homes with “new” | per- and polyfluorinated carbonhydrates (PFAS) in house dust and polyfluorinated

substances (LUPE 4) compounds in airborne dust
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/pro-
jekte a z/ir lupe 4 neue substanzen.htm

Human biomonitoring for ,new” and health-rele- | PCDDs/Fs, dIPCBs, ndI-PCBs, PBDDs/Fs, PBDEs, HBCDs, Polychlorinated naphtha-

vant substances in the context of health protec- lenes, Dechloranes in plasma samples http://www.lgl.bayern.de/gesundheit/ar-

tion beitsplatz_umwelt/projekte a z/hbm substanzen.htm

BAMBI 1 - Bavarian Monitoring of Breast Milk Dioxins und Furanes, polychlorinated biphenyls, organochlorine pesticides, perfluori-
nated substances http://www.lgl.bayern.de/gesundheit/arbeitsplatz_ umwelt/pro-
jekte a z/mms_muttermilchmonitoring bambi 2008.htm

Persistent substances in the blood of a rural pop- | PCBs, PCDDs/Fs, PBDEs

ulation sample

Determination of PBDE and new brominated PBDE, cycloaliphatic hexabromo cyclododecane, tetrabromobisphenol A, 2,4,6-Tri-

flame retardants in various media bromophenol, 2,2-Bis(bromomethyl)propane-1,3-diol http://www.lgl.bayern.de/ge-
sundheit/arbeitsplatz_ umwelt/projekte a z/ueb pbde flammschutzmittel.htm

Berlin Planned for 2013: investigation of mineral con-

struction wastes
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http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ir_perfluorierte_verbindungen_hausstaub.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ir_perfluorierte_verbindungen_hausstaub.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_pfc_studie_blut.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_pfc_studie_blut.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_pfc_prae_postnatale_exposition.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_pfc_prae_postnatale_exposition.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_pfc_prae_postnatale_exposition.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ueb_ines_1.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ueb_ines_1.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ueb_chlorparaffine.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ueb_chlorparaffine.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ir_lupe_4_neue_substanzen.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ir_lupe_4_neue_substanzen.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_substanzen.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/hbm_substanzen.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/mms_muttermilchmonitoring_bambi_2008.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/mms_muttermilchmonitoring_bambi_2008.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ueb_pbde_flammschutzmittel.htm
http://www.lgl.bayern.de/gesundheit/arbeitsplatz_umwelt/projekte_a_z/ueb_pbde_flammschutzmittel.htm
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Land Research project POPs concerned and website
Bremen
Hamburg PCB in upper soils of Hamburg PCB

http://www.hamburg.de/bgv/umweltberichte/4076634/pcb-oberboeden-2013/

Lower Saxony

Determination of PCDD/F and PCB in ambient air
and in deposition in Lower Saxony

Research project on the evidence of estrogen ef-
fects in drinking, mineral and table waters and as-
sociated well waters

Survey on East Frisian ground water — plant pro-
tection products, pharmaceuticals, PFCs
PFOS, PFOA and other PFC

Report on the quality of the Weser (Weserglite-
berichte — Thiringer Ministerium fir Landwirt-
schaft, Naturschutz und Umwelt)

PCDD/F, PCB, dI-PCB

Zeitraum: Dez. 2008 — Dez. 2009
http://www.mu.niedersachsen.de/download/51604

PCDD/F, PCB, dI-PCB
http://www.laves.niedersachsen.de/live/live.php?navigation_id=20039&arti-
cle_id=73684&psmand=23

Publication to follow

Chlorinated benzenes, PCB, Organochlor pesticides, Chlorophenols, PCDD/F
http://www.fgg-weser.de/messprogramm_neu.html

Northrhine—
Westfalia

Monitoring of surface waters in Northrhine—
Westfalia

PCDD/F, PCB
http://www.lanuv.nrw.de/veroeffentlichungen/gewgue01/gewgue0l 018.pdf

Rhineland-Palati-
nate

Background values in the soils of Rhineland-Palat-
inate, 2nd revised edition 2013

Organochlorinated pesticides, PCB, PCDD/F
https://mueef.rlp.de/de/themen/klima-und-ressourcenschutz/bodenschutz/boden-
information/hintergrundwerte-der-boeden/

Saarland

Saxony

Trace contaminants in the effluent of domestic
sewage treatment plants

Dioxins in the effect pathway soil-pasture-beef

Aldrin, Dieldrin, Endrin, Chlordane, Heptachlor, BDE, HCB, HCH, PeCB, PFOS, DDT,
Mirex, PCB, Endosulfane
http://www.umwelt.sachsen.de/umwelt/wasser/6795.htm

PCDD/F, dI-PCB, PCB, HCH, HCB, DDT, Aldrin, Chlordane, Endrin, Heptachlor, PAH

Saxony -Anhalt

Thiiringen

Investigation of the state-of-the-art of the deter-
minaiton of surveillance values in sewage waters

PFOS
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http://www.hamburg.de/bgv/umweltberichte/4076634/pcb-oberboeden-2013/
http://www.mu.niedersachsen.de/download/51604
http://www.laves.niedersachsen.de/live/live.php?navigation_id=20039&article_id=73684&psmand=23
http://www.laves.niedersachsen.de/live/live.php?navigation_id=20039&article_id=73684&psmand=23
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https://mueef.rlp.de/de/themen/klima-und-ressourcenschutz/bodenschutz/bodeninformation/hintergrundwerte-der-boeden/
http://www.umwelt.sachsen.de/umwelt/wasser/6795.htm
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Land Research project POPs concerned and website

Construction and testing of a pilot plant for the PFC
removal of PFC from sewage waters

Background values in soils in Thiiringen (2015- Chlordane, Heptachlor, Endosulfane, Methoxychlor, Aldrin, Dieldrin, Endrin ,DDT,
2017) HCB, HCH, PCB, PAH, dI-PCB, PCDD/F
Table 16: Monitoring projects on POPs in the Lander
Land Monitoring projects POPs concerned and website
Baden-Wiirt- POP-Monitoring of peregrine falcon eggs in PBDE, PFOS, DDT, Chlordane, HCH, Dieldrin, Endrin, Heptachlor, HCB, Chlordecone, Aldrin,
temberg the framework of environmental, cross-me- | PeCB, PCB, Mirex, Toxaphene, Hexabromobiphenyl, PCDD/F
dia monitoring http://www.lubw.baden-wuerttemberg.de/servlet/is/56143/

dI-PCB in the soils of Baden-Wirttemberg PCB, dI-PCB, PCDD/F
http://www.lubw.baden-wuerttemberg.de/servlet/is/71184/

Surface water monitoring programmes PBDE, Endosulfane, HCB, HCH, PeCB, Aldrin, Dieldrin, Endrin, DDT

River waters monitoring (2007-2010) PBDE, DDT, HCH, Chlordane, HCB, PeCB, Heptachlor, PFOS, Aldrin, Dieldrin, Endrin
Suspended matter and sediment monitoring | PBDE, PCB, DDT, HCH, Chlordane, Endrin, Dieldrin, Aldrin, HCB, PeCB, Heptachlor
(2007-2010) http://idkfg.lubw.baden-wuerttemberg.de/servlet/is/300/

Ground water monitoring programmes 2003: DDT, HCH, Dieldrin, Endrin, Heptachlor, HCB, Aldrin

2006, 2007, 2010: PFOS, PFOA
http://www.lubw.baden-wuerttemberg.de/servlet/is/9162

Continues soil monitoring Chlordane, DDT, HCB, HCH, PCB, dI-PCB, PCDD/F
http://www.lubw.baden-wuerttemberg.de/servlet/is/50596/20 jahre bodendauerbeobach-
tung.pdf?’command=downloadContent&filename=20 jahre bodendauerbeobachtung.pdf

Contaminants in crop soils after fertilisation PCDD/F, PCB, DEHP, PBDE, NP + NPE, TBT, and others
with sewage sludge in Baden-Wirttemberg http://www.fachdokumente.lubw.baden-wuerttemberg.de/servlet/is/20082/?COM-
MAND=DisplayBericht&FIS=199&0BJECT=20082& MODE=METADATA



http://www.lubw.baden-wuerttemberg.de/servlet/is/56143/
http://www.lubw.baden-wuerttemberg.de/servlet/is/71184/
http://jdkfg.lubw.baden-wuerttemberg.de/servlet/is/300/
http://www.lubw.baden-wuerttemberg.de/servlet/is/9162
http://www.lubw.baden-wuerttemberg.de/servlet/is/50596/20_jahre_bodendauerbeobachtung.pdf?command=downloadContent&filename=20_jahre_bodendauerbeobachtung.pdf
http://www.lubw.baden-wuerttemberg.de/servlet/is/50596/20_jahre_bodendauerbeobachtung.pdf?command=downloadContent&filename=20_jahre_bodendauerbeobachtung.pdf
http://www.fachdokumente.lubw.baden-wuerttemberg.de/servlet/is/20082/?COMMAND=DisplayBericht&FIS=199&OBJECT=20082&MODE=METADATA
http://www.fachdokumente.lubw.baden-wuerttemberg.de/servlet/is/20082/?COMMAND=DisplayBericht&FIS=199&OBJECT=20082&MODE=METADATA
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Land

Bavaria

Monitoring projects

PFC — background values in soils
Investigations at the sites of the continuous
soil monitoring programme of Baden-Wirt-
temberg

Industrial sewage waters 2007-2010: investi-
gation of effluent and sludge in selected
sewage treatment plants

Project public health offices 2005/06: analy-
sis of 15 pooled blood samples (which repre-
sent 411 fourth grade students)

Project public health offices 2008/09: blood
samples of 803 fourth grade students

Sampling and analysis campaigns of PFC en-
try into soils through compost (2015) and
sewage sludge (2016)

Screening of pollutants in compost and di-
gestates

Project ,,Concentration and effect monitor-
ing in adults” 2010/2011: analysis of the
blood of 1400 adults

Surface water monitoring in the context of
the technical water authorities duties

Ground water monitoring in the context of
the technical water authorities duties

Continuous immission ecological monitoring:

Biomonitoring (rye grass, Curly Kale) at 6
sites

AbfKlarV

POPs concerned and website

20 per- and polyfluorinated compounds in solid matter and in aqueous eluate
http://www.fachdokumente.lubw.baden-wuerttemberg.de/servlet/is/118077/?COM-
MAND=DisplayBericht&FIS=199&0BJECT=118077&MODE=METADATA

various PFC

PBDE

DDE, HCB, PCB, PCDD/F, dI-PCB, PBDE

PFOS

PFOS

PBDE

Priority substances according to WFD and PCB, PFOS

Aldrin, Dieldrin, Endrin, Heptachlor, Hexachlorobenzol, Polychlorinated biphenyls (PCB), DDT,
a-Hexachlorocyclohexane, B-Hexachlorocyclohexane, Lindane, Pentachlorebenzene, Endosul-
fane, Hexachlorobutadiene

PCDD/F, dI-PCB, PCB6

PCB and PCDD/F
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Land Monitoring projects POPs concerned and website
Monitoring obligation for PFC where sewage | 11 PFC-substances (PFOS among others)
sludge is to be used in agriculture or in land- | http://www.Ifu.bayern.de/analytik stoffe/analytik org stoffe per-
scape construction fluorierte_chemikalien/pfc_belastung _abwasser klaerschlamm/index.htm
Monitoring biogenous wastes PFOS, PCDD/F, dI-PCB, PCB, PBDE, HCB, PCP, HBCD
http://www.bestellen.bayern.de/shoplink/Ifu_abfall 00227.htm
Fish monitoring in the context of the tech- Heptachlor, HCB, 6 Indicator-PCB, dI-PCB, PCDD/F, alpha-, beta-, gamma-(Lindane)-HCH; BDE
nical water authorities duties; monitoring of | 28, BDE 47, BDE 99, BDE 100, BDE 153, BDE 154, Pentachlorobenzene, PFOS, HBCD, HCBD
EQS in fish (WFD)
Mussels-monitoring in the context of the Heptachlor, HCB, 6 Indicator-PCB, alpha-, beta-, gamma-(Lindane)-HCH, Pentachlorobenzene,
technical water authorities duties; Trend- PFOS, HCBD
monitoring in Biota (mussels)/WFD
Suspended sediment monitoring in the con- | Suspended sediment monitoring in the context of the technical water authorities duties;
text of the technical water authorities du- Trendmonitoring in suspended sed-iment (WFD)
ties; Trendmonitoring in suspended sedi-
ment (WFD)
Continuous soil monitoring PAH16, PCBs, HCB, Pentachlorobenzene, DDT, alpha-, beta-, gamma-(Lindane)-HCH, Aldrin
Berlin
Bremen 1993 and 1995 monitoring programme for PCDD/F
soil protection
Surface water monitoring Chlordane, Heptachlor, PCB, PBDE, Endosulfane, HCB, HCH, PeCB, Aldrin, Dieldrin, Endrin,
DDT
Ground water monitoring
Hamburg Surface soil monitoring PCB

http://www.hamburg.de/bgv/umweltberichte/4076634/pcb-oberboeden-2013/
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http://www.lfu.bayern.de/analytik_stoffe/analytik_org_stoffe_perfluorierte_chemikalien/pfc_belastung_abwasser_klaerschlamm/index.htm
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Land

Hessen

Monitoring projects

Monitoring in the river Main in the context
of supervision and monitoring programmes
of the ,,International Commission for the
protection of the Rhine” (IKSR)

Measurement of samples from around 75
sampling sites in Hessen in the context of
monitoring of organic trace contaminants

Measurement of samples from around 20
sampling sites in Hessen in the context of
monitoring of the biota monitoring pro-
gramme

Monitoring programe throughout Hessen on
the quality of ground water

Continuous soil monitoring

Persistent organic pollutants in agricultural
soils in Hessen

Dioxin monitoring programme air

Breast milk monitoring programme in Hes-
sen

POPs concerned and website

Aldrin, Endrin, Dieldrin, HCB, HCH, PCB, PCDD/F, DDT, PFOS, PeCB, PBDE, Endosulfane

HCH, DDT, PFOS, Heptachlor, Endosulfane

Aldrin, Chlordane, Dieldrin, Endrin, Heptachlor, BDE, HCB, HCH, PeCB, PFOS, DDT, Toxaphene,
Mirex, PCB, PCDD/F

Plant protection products and Metabolites, selected pharmaceuticals (Carbamazepin, Diclo-
fenac, Clofibrinic acid ) http://www.hlnug.de/fileadmin/dokumente/wasser/grundwas-
ser/Grundwasserbeschaffenheitsbericht_2012_final.pdf

Per- and polyfluorinated chemikals (p. 52) http://www.hlnug.de/fileadmin/dokumente/was-
ser/jahresberichte/gwjb_2015 web.pdf

Aldrin, a-, B-,y-HCH, Dieldrin, Heptachlor, HCB, DDT, PCB, PCDD/F, dI-PCB
http://www.hlnug.de/themen/boden/erhebung/boden-dauerbeobachtung.html

Aldrin, a-, B-,y-HCH, Dieldrin, Heptachlor, HCB, DDT, PCB, PCDD/F, dI-PCB
http://www.hlnug.de/fileadmin/dokumente/boden/heft11.pdf

http://atlas.umwelt.hessen.de/atlas/

Lower Saxony

Air quality monitoring

http://www.mu.niedersachsen.de/live/live.php?navigation_id=2165&ar-
ticle_id=9123& psmand=10

http://www.mu.niedersachsen.de/live/live.php?navigation_id=2655&ar-
ticle_id=9127& psmand=10
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Land Monitoring projects POPs concerned and website
http://www.mu.niedersachsen.de/live/live.php?navigation_id=2656&ar-
ticle_id=8888&_ psmand=10

Surface water monitoring in the context of Aldrin, Diendrin, Endrin, HCB, DDT, Chlordane, Heptachlor, PCB, PBDE, Endosulfane, HCH,
OGewV PeCB
Results: www.nlwkn.niedersachsen.de
example :
http://www.nlwkn.niedersachsen.de/live/live.php?navigation_id=8007&arti-
cle_id=39452&psamd=26
Monitoring of sediments/suspended sedi- PCDD/F, dI-PCB
ments of the river Ems for PCDD/F and dI- http://www.umwelt.niedersachsen.de/live/live.php?navigation_id=2457&arti-
PCB cle_id=8865&_ psmand=10
http://www.bmu.de/files/pdfs/allgemein/application/pdf/3709_72_ 228 pcb_bf.pdf
Continuous soil monitoring Aldrin, a-, B-,y-HCH, Dieldrin, Heptachlor, HCB, DDT, PCB, PCDD/F
Routine pesticide monitoring in the context | Aldrin, B-HCH, Chlordane and PeCB
of the surface water surveillance system
North Rhine— | Information system material soil contamina- | http://www.lanuv.nrw.de/boden/boschu-lua/fisstobo.html
Westfalia tion NRW
Organochlorinated pesticides, Chloroben-
zenes, PCB, PCDD/F
Immission and Deposition surveillance of PCDD/F, PCB
PCDD/F and PCB in North Rhine—Westfalia
Rheinland- Long term study of PCB contaminated PCB
Pfalz Bworkers of all Linder (RWTH Aachen)
Long term study of PFC in surface waters PFC

(flowing and standing waters) in the vicinity
of airports (military, civilian)

PCDD/F, dI-PCB, Indicator-PCB, WHO-PCB,
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Land Monitoring projects POPs concerned and website
Programme for the identification of contami-
nations with dioxins and PCB in surface wa-
ters (investigation of solid particles and the
water phase)
HCB, Lindane, PeCB, Indicator-PCB, DDT-isomers, PAH,
Investigation of suspended solidy for various
POPs in flowing surface waters
. _ PBDE, Aldrin, Dieldrin, Endrin, HCH, Endosulfane, Heptachlor, HCB, PAH, PFC, HCB, HCBD,
POP in flowing surface waters (water phase | pcpp/F; from 2018: PCB, DDT-isomers, Isodrin, PeCB, Heptachlor, HBCDD,
and Biota)
PFC
Ground water monitoring 2011/12 for pesti-
cides, relevant and ,non-relevant” metabo-
lites, residues of pharmaceuticals as well as
perfluorinated compounds
Saarland Surface water monitoring PeCB, HCB, PCB
Special programme ,,PCBs in mine waters PCB
from the Saarland and in waters influenced
by mine waters”
Continuous soil monitoring PCB, HCB, PAH
Saxony Surface water monitoring programmes PBDE, Endosulfan, HCB, HCH, PeCB

Continuous soil monitoring

Investigation and remediation of contami-
nated sites as required by BBodSchG

Ground water monitoring

http://www.umwelt.sachsen.de/umwelt/wasser/7112.htm
PCB, HCB, HCH, DDT, PCDD/F

Aldrin, Chlordane, DDT, Dieldrin, Endrin, Heptachlor, HCB, Mirex, HCH, PeCB, PCB, Hexabro-
mobiphenyl, PBDE, PFOS
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Land

Monitoring projects

Registration of pollution of fish in Saxonian
waters

Continuous soil monitoring

Establishment of background values

POPs concerned and website
Lindane, HCB, PCB, dI-PCB, PCDD/F, DDT (incl. metabolites)

PCDD/F, dI-PCB, PCB, HCB, HCH, DDT, PAH

PCDD/F, dI-PCB, PCB, DDT, PAH

Saxony-Anhalt

Surface water monitoring programmes

Continuous soil monitoring

Immission and Depositionmonitoring

Aldrin, a-, B-,y-HCH, Dieldrin, Endrin, Heptachlor, HCB, PeCB, PCB, DDT
http://www.lhw.sachsen-anhalt.de/untersuchen-bewerten/gewaesserueberwachung/

PCDD/F, dI-PCB, PAH, PCB, DDT, HCB, HCH
PCDD/F, dI-PCB, PAH

Schleswig-Hol-
stein

Thiringen

Continuous soil monitoring

Soil contamination register

Surface water monitoring (flowing waters,
estuary) in the context of the OGewV

Monitoring of sediment and suspended sedi-
ment (flowing waters, marine waters, estu-
ary) in the context of the OGewV and for the
establishment of trends

Biota monitoring in the context of the
OGewV (flowing waters, marine waters, es-
tuary PAH only)

Continuous soil monitoring

Monitoring of chlorinated aromatic dioxins
(since 2011 only in soil)

PCB, PAH, PCDDD/F, dI-PCB
PAH, PCB, PCDD/F, dI-PCB, DDT, HCB, HCH

Aldrin, Dieldrin, Endrin, Heptachlor, Hexa- und Heptabromodiphenyl Ether, HCH, Pentachlo-
robenzene, PCB, Endosulfane, PBDE, HCBD, PCP, DDT, HCB

HCB, Pentachlorobenzene, HCH, PCB, HBCD, HCBD, PCP, DDT, PFOS, PCDD/F, dI-PCB

PAH, PFOS, PCDD/F, dI-PCB, PBDE, HCB, HCBD, HBCD, Heptachlor
Chlordane, Heptachlor, Endosulfane, Methoxychlor, Aldrin, Dieldrin, Endrin , DDT, HCB, HCH,

PCB, PAK, dI-PCB, PCDD/F

PCDD/F, dI-PCB, PCB, PAH, HCB, HCH, DDT
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Land Monitoring projects POPs concerned and website
Ground water monitoring PFOS, 9 perfluorinated compounds (PFC) in 30 sampling sites, PAH (16 single substances) in
214 sampling sites, annually
Surface water monitoring in the context of Drine, Chlordane, Heptachlor, PBDE, HCH, HCB, DDT, Pentachlorobenzene, Endosulfane,
the OGewV PFOS in water

Dioxins, dI-PCB, PFOS in suspended sediment
Biota sampling
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Table 17: Information portals for the public
Land description Information portal for the public
Bavaria www.lfu.bayern.de

Baden-Wirttem-
berg

Hamburg
Thiiringen

Lower Saxony

Hessen
Rhineland-Palati-
nate

Saxony

Saxony-Anhalt

Schleswig-Hol-
stein

Risk assessment of pollutants bound to particles
in the Elbe catchment area

General overview of monitoring programmes
and results

Results of surface water monitoring
Results of continuous soil monitoring

Results of air quality monitoring and deposition
monitoring

Documentation of the soil condition and soil
monitoring

Agricultural and environmental atlas Schleswig-
Holstein

www.lgl.bayern.de

www.lubw.baden-wuerttemberg.de

http://www.hamburg.de/bgv/umweltberichte/

www.tlug-jena.de

http://www.fgg-elbe.de

www.hlnug.de

www.geoportal-wasser.rlp.de

www.lfu.rlp.de
www.lfu.rlp.de/Service/Downloads/Wasserwirtschaft/Grundwasser/

www.umwelt.-sachsen.de

http://www.lhw.sachsen-anhalt.de/untersuchen-bewerten/monitoringergebnisse/
http://www.lau.sachsen-anhalt.de/boden-wasser-abfall/bodenschutz/
bodenbeobachtung/boden-dauerbeobachtung/
http://www.lau.sachsen-anhalt.de/luft-klima-laerm/fachberichte/

http://www.schleswig-holstein.de/DE/Fachinhalte/B/boden/bodenzustandserfas-
sungUntersuchung.html
http://www.umweltdaten.landsh.de/atlas/script/index.php
http://www.umweltdaten.landsh.de/atlas/script/index.php
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