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1 INTRODUCTION 

The overall objective of this Waste Management Plan is to establish an effective management 

system especially for wastes containing POPs in Serbia including legal, institutional and tech-

nical aspects.  

In order to achieve this goal an assessment of the current situation regarding POPs wastes was 

performed. Furthermore, in this plan information on options for the management of POPs 

wastes is provided in order to identify necessary steps to improve the general hazardous waste 

management in Serbia. In this connection, this plan can be seen as an instrument to manage 

the special waste stream of POPs-containing wastes. This special waste stream shall be con-

sidered as part of the general hazardous waste management. 

The main goals of the plan are summarized in Chapter 8. Information on the implementation of 

this plan ï i.e. planned measures to achieve these goals, the responsibility for their implementa-

tion and timelines ï is provided in Chapter 10 ñAction Plan for Achieving the Objectivesò. 

 

1.1 Overall waste problematic 

In Serbia a national Waste Management Strategy for the period 2010-2019 was adopted in 

2010 (Official Gazette of the Republic of Serbia, no. 29/10), which defines policy objectives up 

to 2019. According to this Waste Management Strategy ñThe responsibility of the Government 

and the National Assembly is to establish a legal framework for sustainable waste management, 

economic instruments for waste management implementation and public awareness raising, 

initiation of dialogue between the interested parties, in order to establish waste management 

partnershipsò. 

 

According to the Serbia 2016 Progress Report1 there has been made some progress in the 

chapter 27 ñEnvironment and climate changeò. Regarding waste management, there is a good 

level of alignment with the EUôs principal waste directives, with recent progress made regarding 

the waste framework, landfill and industrial emissions directives. Implementation remains at an 

early stage, with some progress noted in increased rates of municipal waste collection and sani-

tary landfilling. The national waste management strategy and municipal waste management 

plans need to be updated to reflect the new legal provisions on e.g. waste minimisation and 

waste separation at source, and to include quantitative targets for waste recovery and recycling. 

Increased efforts are needed to close Serbiaôs non-compliant landfills more quickly and invest in 

waste separation and recycling. A national integrated waste management plan and additional 

economic instruments for special waste streams need to be developed.   

Serbia has achieved a high level of alignment with the acquis on chemicals; it has an implemen-

tationtation and control structure in place. Additional work is required regarding REACH and 

CLP and alignment is pending for the legislation on animal experiments, asbestos and biocides. 

Serbia needs to enhance administrative capacity for implementation in these areas, and ensure 

proper monitoring of POPs. 

 

                                                      
1

  European Commission 9 November 2016: Commission Staff Working Document, SERBIA 2016 REPORT; 
https://ec.europa.eu/neighbourhood-
enlargement/sites/near/files/pdf/key_documents/2016/20161109_report_serbia.pdf  

https://ec.europa.eu/neighbourhood-enlargement/sites/near/files/pdf/key_documents/2016/20161109_report_serbia.pdf
https://ec.europa.eu/neighbourhood-enlargement/sites/near/files/pdf/key_documents/2016/20161109_report_serbia.pdf


Title STATUS PART 

8  ñImprovement of hazardous waste management in the Republic of Serbia - IWHMSñ 

However, several fields, where improvement is needed were identified. Regarding POPs waste 

the National Implementation Plan for the Stockholm Convention (NIP Serbia, January 2010) 

indicates specific problems with stockpiles of pesticides, pesticides waste as well of a not yet 

quantified inventory of OCB resulting from PCB-containing equipment. Also NIP states that ap-

propriate storage facilities for PCB waste are not given. Non acquis compliant landfills need to 

be closed more quickly. More national investment and improvements to address systemic 

weaknesses in the implementation of environmental projects will be needed if management of 

all special waste streams is to comply with EU requirements. Full alignment with the Waste 

Framework Directive remains to be achieved and enforcement of waste legislation needs to im-

prove in line with taking account of EU regulations on POPs and management of POPs waste. 

 

1.2 Role of the plan in waste management planning 

The national Waste Management Strategy for the period 2010-2019 inter alia requires the Gov-

ernment to prepare and adopt national waste management plans, which should address issues 

associated with specific waste streams.  

 

Article 11 of the Serbian Law on Waste Management stipulates that separate national plans 

shall be developed for managing different waste streams. The national plans shall contain: 

¶ Information on expected types, quantities and origin of waste to be recovered, treated or de-

posited in the Republic of Serbia;  

¶ Information on expected types, quantities and origin of waste to be exported to another 

country for treatment or disposal;  

¶ Description of goals to be achieved regarding the prevention and reduction of waste produc-

tion, reduction of unavoidable waste, recovery or disposal of such waste including deadlines 

for achieving the goals;  

¶ Definition of priorities, measures and waste management programs with an estimation of 

costs, the financial sources and deadlines for implementation;  

¶ Description of other goals and measures relevant to waste management.  

 

Specific waste stream plans for batteries and accumulators, waste oils, WEEE, asbestos waste, 

medical waste, hazardous C&D waste, POPs waste and ELV have already been drafted. A plan 

for packaging waste has already been adopted.  

In these specific plans there are on the one hand overlaps in information and in the measures 

that were defined appropriate to improve waste management and on the other hand synergies 

related to the management of different several hazardous waste streams are not sufficiently 

reflected. 

 

This special waste stream plan is meant to:  

¶ give an overview on the existing situation;  

¶ identify inventories of POPs pesticides and pesticide waste 

¶ identify the inventory of PCB waste categorized into different groups of origin (transformers, 

capacitors, oils, construction material, contaminated soils, etc.)  

¶ identify gaps in the current legislation and problems in the practical implementation;  

¶ inform about options for hazardous waste management and  
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¶ identify steps necessary to establish an effective management system for POPs waste in 

Serbia.  

¶ The geographical coverage of this plan is the whole territory of the Republic of Serbia. The 

time horizon of the plan is 2018-2023. In 2023 this plan will be reviewed.  

 

1.3 Consultation process 

In the course of developing this special waste stream plan, three workshops were held with par-

ticipation of relevant Serbian stakeholders: the relevant Ministries, Regional Administrations 

(including the autonomous province of Vojvodina, City of Belgrade), and other stakeholders in-

cluding operators of waste treatment plants, Chamber of Commerce, laboratories for waste 

characterisation, NGOs et. Al. 2.  

The focus of these workshops was: 

¶ to discuss available information about the current status of POPs inventories and hazardous 

POPs waste management in Serbia (inventories of POPs waste, waste generation, waste 

treatment and collection and treatment infrastructure)  

¶ to identify appropriate measures to reduce or eliminate POPs releases from intentional or 

unintentional production 

¶ to discuss appropriate management options for POPs wastes;  

¶ to agree on objectives for the management of POPs waste in Serbia  

¶ to identify contaminated sites and appropriate remediation strategies 

¶ to discuss and agree on measures necessary to achieve these objectives.  

 

Interim results and background information were regularly presented to the involved stakehold-

ers and put to discussion. Comments of stakeholders were taken into due consideration when 

preparing the final draft of the Integrated Hazardous Waste Management Plan.  

 

The dialogue about the plan shall be continued after its acceptance. 

                                                      
2
  A list of the members of the planning team and of the participates of the workshops are provided in the Annex (Chap-

ter Error! Reference source not found.)  
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2 LEGAL FRAMEWORK FOR THE MANAGEMENT OF 
WASTES CONTAINING POPS  

 

2.1 International policy and legislation for POPs 

2.1.1 Aarhus Protocol on POPs 

The Protocol to the 1979 Convention on long-range transboundary air pollution (CLRTAP) on Per-

sistent Organic Pollutants (POPs) was adopted from the Executive Body of UNECE in Aarhus 

(Denmark) on 24 June 1998. It focuses on a list of 16 substances that have been signed out ac-

cording to agreed risk criteria. The substances comprise eleven pesticides, two industrial chemicals 

and three by-products/contaminants. The ultimate objective is to eliminate any discharges, emis-

sions and losses of POPs (Art. 2). POPs, defined as ñPersistent organic pollutantsò (POPs), are 

organic substances that 

¶ possess toxic characteristics, 

¶ are persistent, 

¶ bioaccumulate, 

¶ are prone to long-range transboundary atmospheric transport and deposition and 

¶ are likely to cause significant adverse human health or environmental effects near to and distant 

from their sources (Art. 1 No. 7).  

 

The Protocol bans the production and use of some products outright (aldrin, chlordane, chlor-

decone, dieldrin, endrin, hexabromobiphenyl, mirex and toxaphene).  Others are scheduled for 

elimination at a later stage (dichlorodiphenyltrichloroethane (DDT), heptachlor, polychlorinated bi-

phenyls (PCBs), hexaclorobenzene). The Protocol includes provisions for dealing with the wastes 

of products that will be banned (Art. 3, Annex I and II). It also obliges Parties to reduce their emis-

sions of dioxins, furans, polycyclic aromatic hydrocarbons (PAHs) and hexachlorobenzene (HCB) 

below their levels in 1990 (or an alternative year between 1985 and 1995) (Annex III).  

In 2009, Parties to the Protocol on POPs adopted decisions  amend the Protocol to include seven 

new substances: hexachlorobutadiene, octabromodiphenyl ether, pentachlorobenzene, pentabro-

modiphenyl ether, perfluorooctane sulfonates, polychlorinated naphthalenes and short-chain chlo-

rinated paraffins. Furthermore, the Parties revised obligations for DDT, heptachlor, hexachloroben-

zene and PCBs as well as emission limit values for waste incineration (Annex I).  

 

Serbia is member of UNECE and one of the 33 parties of the Aarhus Protocol (36 Signatories). The 

Rebublic of Serbia accessed to the Protocol on 26 March 2012. The EU signed the Protocol on 24 

June 1998 and approved it on 30 April 2004. 

 

2.1.2 Stockholm Convention 

In 2001, the Stockholm Convention on Persistent Organic Pollutants was adopted. This treaty is 

negotiated under the auspices of the United Nations Environment Program (UNEP). Building on the 

1998 Aarhus Protocol, the Stockholm Convention raised the profile of POPs to the global level. The 

target of the Stockholm Convention as an international agreement is to protect human health 

and the environment from POPs (Art. 1). 

Among others, the provisions of the Convention require each party to: 



STATUS PART Title 

ññImprovement of hazardous waste management in the Republic of Serbia - IWHMSñ 11 

¶ Prohibit and/or eliminate the production and use, as well as the import and export, of the in-

tentionally produced POPs that are listed in Annex A to the Convention (Article 3). 

Annex A allows for the registration of specific exemptions for the production or use of listed 

POPs, in accordance with that Annex and Article 4, bearing in mind that special rules apply 

to PCBs. The import and export of chemicals listed in Annex A can take place under specific 

restrictive conditions, as set out in paragraph 2 of Article 3. 

¶ Restrict the production and use, as well as the import and export, of the intentionally pro-

duced POPs that are listed in Annex B to the Convention (Article 3). 

Annex B allows for the registration of acceptable purposes for the production and use of the 

listed POPs, in accordance with that Annex, and for the registration of specific exemptions 

for the production and use of the listed POPs, in accordance with that Annex and Article 4. 

The import and export of chemicals listed in Annex B can take place under specific restrictive 

conditions, as set out in paragraph 2 of Article 3. 

¶ Reduce or eliminate releases from unintentionally produced POPs that are listed in Annex C 

to the Convention (Article 5). 

¶ The Convention promotes the use of best available techniques and best environmental prac-

tices for preventing releases of POPs into the environment. 

¶ Ensure that stockpiles and wastes consisting of, containing or contaminated with POPs are 

managed safely and in an environmentally sound manner (Article 6). 

The Convention requires that such stockpiles and wastes be identified and managed to re-

duce or eliminate POPs releases from these sources. The Convention also requires that 

wastes containing POPs are transported across international boundaries taking into account 

relevant international rules, standards and guidelines. 

¶ To target additional POPs (Article 8), the Convention provides for detailed procedures for the 

listing of new POPs in Annexes A, B and/or C. A Committee composed of experts in chemi-

cal assessment or management ï the Persistent Organic Pollutants review Committee, is es-

tablished to examine proposals for the listing of chemicals, in accordance with the process 

set out in Article 8 and the information requirements specified in Annexes D, E and F of the 

Convention.  

Other provisions of the Convention relate to the development of implementation plans (Article 

7), information exchange (Article 9), public information, awareness and education (Article 10), 

research, development and monitoring (Article 11), technical assistance (Article 12), financial 

resources and mechanisms (Article 13), reporting (Article 15), effectiveness evaluation (Article 

16) and non-compliance (Article 17).  

The Convention itself was adopted on 22th May 2001 and entered into force von 17
th
 May 2004. 

Up to now the Convention has identified 22 substances or groups of substances as POPs, 4 are 

candidates for future POPs.  

The Republic of Serbia has signed this Convention on 2 Mai 2002, ratified on 31 July 2009 and 

it came into force on 29 October 2009. The EU signed the Stockholm Convention on 23 May 

2001, approved it on 16 November 2004 and it came into force on 14 February 2005. 

 

2.1.3 Rotterdam Convention 

The Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous 

Chemicals and Pesticides in International Trade (called as PIC Convention) is a multilateral 

United Nations treaty which was signed on 10 September 1998 and came effective on 24. Feb-

ruary 2004. The aim of the Convention is to promote shared responsibilities in relation to impor-

tation of hazardous chemicals. The convention promotes open exchange of information and 

calls on exporters of hazardous chemicals to use proper labeling, include directions on safe 
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handling, and inform purchasers of any known restrictions or bans. The parties can decide 

whether to allow or ban the importation of chemicals listed in the treaty, and exporting countries 

are obliged to make sure that producers within their jurisdiction comply. 

43 organic and inorganic substances are covered by Annex III of the Rotterdam Convention and 

are subject to the prior information consent procedure. Among them are the following substanc-

es which are persistent organic pollutants according to the Stockholm Convention, too:  

¶ Pesticides: 

¶ Aldrin, 

¶ Chlordane,  

¶ DDT,  

¶ Dieldrin,  

¶ Endosulfan,  

¶ Hexachlorocyclohexane as mixed isomers as well as lindane  

¶ Heptachlor,  

¶ Hexachlorobenzene,  

¶ Pentachlorophenol and its salts and esters,  

¶ Toxaphene 

¶ Industrial products:  

¶ C-octabromodiphenylether (Hexa- and Heptabromodiphenylether) 

¶ C-pentabromodiphenylether (Tetra- and Pentabromodiphenylether) 

¶ Polychlorinated biphenyls and terphenyls, 

¶ Perfluorooctane sulfonic acid (PFOS), 

Furthermore, short-chainchlorinated paraffins as industrial products are recommended for listing 

in annex III of the Convention and Hexachlorobenzene is candidate chemical  

The accession of the Republic of Serbia to the Rotterdam Convention was on 31 July 2009, it 

came into force on 29 October 2009. The EU signed the Rotterdam Convention on 11 Septem-

ber 1998, approved it on 20 December 2002 and it came into force on 24 February 2004. 

 

2.1.4 Basel Convention 

The scope of the Basel Convention is the control of transboundary movements of hazardous 

wastes and their disposal. It was adopted on 22 March 1989 as a result of various deposits of 

toxic wastes imported abroad to Africa and other parts of the developing world. The objective of 

the Basel Convention is to protect human health and the environment against the adverse ef-

fects of hazardous wastes. Its scope of application covers a wide range of wastes defined as 

ñhazardous wastesò based on their origin and/or composition and their characteristics. 

The provisions of the Convention cover the following principal aims:  

¶ the reduction of hazardous waste generation and the promotion of environmentally sound 

management of hazardous wastes 

¶ the restriction of transboundary movements of hazardous wastes except where it is per-

ceived to be in accordance with the principles of environmentally sound management 

¶ a regulatory system applying to cases where transboundary movements are permissible. 
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The Basel Convention is the basic legislation for the European Regulation 1013/2006 on the 

shipment of wastes (chapter 2.2.6). Besides the procedure for transboundary shipments of 

wastes, the Basel Convention provides a number of technical guidelines on the management of 

POPs containing wastes. These guidelines are as follows 

¶ General technical guideline on POPs (07/2015), umbrella guide 

¶ Pesticides (BC 12/3, 07/2015) 

¶ DDT (06/2007) 

¶ PCB, PCT, HBB (07/2015) 

¶ unintentionally produced POPs (07/2015) 

¶ HBCD (07/2015) 

¶ PBDE (07/2015) and 

¶ PFOS (07/2015) 

and shall be taken into account by enterprises and authorities to manage POPs containing 

wastes in an environmental sound manner. 

The accession of the Republic of Serbia to the Basel Convention was on 18 April 2000, it came 

into force on 17 July 2000. The EU signed the Rotterdam Convention on 22 March 1998, ap-

proved it on 7 February 1994 and it came into force on 8 May 1994. 

 

 

2.2 European policy and legislation for POPs 

2.2.1 Regulation (EC) No. 850/2004 on persistent organic pollutants as amended 

The Stockholm Convention was also signed by the European Union and came into force in 

2005. Under the Convention, the persistent organic pollutant containing in waste is to be de-

stroyed or irreversibly transformed into substances that do not exhibit similar characteristics, 

unless other operations are environmentally preferable.  For the reason that current Community 

legislation on waste did not lay down specific rules as regards those substances, this gap was 

filled by the Regulation (EC) No. 850/2004. To ensure a high level of protection, common con-

centration limits for the substances in waste should be established before 31 December 2005 

(reason No. 15). 

Art. 7 determines that 

¶ Producers and holders of waste shall undertake all reasonable efforts to avoid, where feasi-

ble, contamination of this waste with substances listed in Annex IV.  

¶ Waste consisting of, containing or contaminated by any substance listed in Annex IV shall be 

disposed of or recovered, without undue delay and in accordance with Annex V, part 1 in 

such a way as to ensure that the persistent organic pollutant content is destroyed or irrevers-

ibly transformed so that the remaining waste and releases do not exhibit the characteristics 

of persistent organic pollutants.  

¶ Disposal or recovery operations that may lead to recovery, recycling, reclamation or re-use 

of the substances listed in Annex IV shall be prohibited.  

¶ By way of derogation from paragraph 2:  

¶ waste containing or contaminated by any substance listed in Annex IV may be otherwise 

disposed of or recovered in accordance with the relevant Community legislation, provid-
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ed that the content of the listed substances in the waste is below the concentration limits 

to be specified in Annex IV
3
; 

¶ a MS or the competent authority may, in exceptional cases, allow wastes listed in Annex 

V, part 2 containing or contaminated by any substance listed in Annex IV up to concen-

tration limits to be specified in Annex V, part 2
4
, to be otherwise dealt with in accordance 

with a method listed in Annex V, part 2 provided that: 

¶ the holder concerned has demonstrated to the satisfaction of the competent authori-

ty that decontamination of the waste in relation to substances listed in Annex IV was 

not feasible, and that destruction or irreversible transformation of the persistent or-

ganic pollutant content, performed in accordance with best environmental practice or 

best available techniques, does not represent the environmentally preferable option 

and the competent authority has subsequently authorized the alternative operation; 

¶ this operation is in accordance with the relevant Community legislation and the con-

ditions laid down in relevant additional measures referred to in paragraph 6; and 

¶ the MS has informed the other MS and the Commission of its authorization and the 

justification for it. 

Annex IV contains a list of substances subject to waste management provisions set out in Arti-

cle 7. Annex V part 1 contains disposal and recovery under Art. 7 para. 2; Part 2 lists wastes 

and operations to which Art. 7 para. 4b applies. Annex IV and Annex V were replaced by Regu-

lation (EC) No. 1342/2014; last amendment was Regulation (EU) No. 2016/460 from 30 March 

2016, where HBCD was listed as POP.   

Ăwasteñ in the context of this regulation  is defined like the waste definition in the Directive 

2008/98 on waste (Art. 1 e), see chapter 2.1.4. 

The relevant amendments of this Regulation are concluded in the following Table 1. 

Table 1: Amendments of the Regulation (EC) No. 850/2004 

legislation content remarks 

Regulation (EC) 

No. 850/2004 

Dirty Dozen + HCH/Lindane, Chlor-

decone, Hexabromobiphenyl estab-

lished in Annexes I, part A and B, IV 

and V 

Exceptions in Annex I for PCB, DDT, 

HCH/Lindane 

No lower or upper limit values in An-

nexes IV and V 

Regulation (EC) 

No. 1195/2006 

Determination of lower limit values in 

Annex IV including TEQ for the calcu-

lation of PCDD/PCDF concentration 

 

Regulation (EC) Determination of upper limit values in  

                                                      
3
 Concentration limits in Annex IV should be determined before 31 December 2005 and were finally determined for all 

current POPs with Regulation (EU) No. 1342/2014 amending Regulation (EC) No. 850/2004. In case that such limit 

values are not determined in Annex IV (e.g. if just the POP substance were listed), the competent authority of a 

Member State may adopt or apply concentration limits or specific technical requirements in respect of the disposal or 

recovery of waste: 

4
 Concentration limits in Annex V, part 2 should be established before 31 December 2005 and were finally determined 

for all current POPs with Regulation (EU) No. 1342/2014 amending Regulation (EC) No. 850/2004. Until such time as 

these concentration limits are established (e.g. if just the POP substance were listed), the competent authority may 

adopt or apply concentration limits or specific technical requirements and the waste holders shall provide information 

on the persistent organic pollutant content of the waste to the competent authority.  
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No. 172/2007 Annex V including TEQ for the calcu-

lation of PCDD/PCDF concentration 

Regulation (EC) 

No. 323/2007 

Additional admission of pre-treatment 

operations in advance to permanent 

storage of POPs waste 

 

Regulation (EC) 

No. 219/2009 

Adaptation to the regulatory proce-

dure with scrutiny 

Future determination of limit values in 

annexes IV and V 

Regulation (EC) 

No. 304/2009 

Amendment of TEQ in Annexes IV 

and V part 2 for the calculation of  

PCDD/PCDF concentration  

R4 included in Annex V part A as 

possible treatment measure for POPs 

destruction 

R4 limited to residues from iron and 

steel production, dust from copper melt-

ing processes, lead containing wastes 

from non-iron metallurgical processes. 

PCB containing wastes are excluded. 

Regulation (EU) 

No. 756/2010 

PBDE, PFOS and Pentachloroben-

zene included in Annexes IV and V 

No determination of limit values for 

PBDE and PFOS 

Lower/upper limit value for penta-

chlorobenzene is 50/5,000 mg/kg 

Regulation (EU) 

No. 757/2010 

PBDE, PFOS and Pentachloroben-

zene included in Annex I part A 

Pentachlorobenzene included in An-

nex III 

PBDE limit value each 10 mg/kg in 

general, 1000 mg/kg in case of articles 

from recovered wastes 

PFOS limit value 10 mg/kg in sub-

stances and preparations and 1,000 

mg/kg in articles  

further restrictions on certain products 

and time limits 

No limit values for Pentachlorobenzene 

Regulation (EU) 

No. 519/2012 

Endosulfan included in Annex I part A, 

Hexachlorobutadiene, PCN, SCCP 

included in Annex I part B 

Temporary use of articles containing 

Endosulfan, Hexachlorobutadien and 

PCN 

SCCP limit value 10,000 mg/kg 

Regulation (EU) 

No. 1342/2014 

Determination of limit values for all 

POPs in Annexes IV and V 

PBDE 1,000, 10,000 mg/kg 

PFOS 50 mg/kg 

Regulation (EU) 

2015/2030 
SCCP amended in Annex I part B 

Limit value for substances and prepara-

tions 10,000 mg/kg and for articles 

1,500 mg/kg, 

restricted on certain products and time 

limits 

Regulation (EU) 

2016/293 
HBCD included in Annex I 

Limit value 100 mg/kg, various excep-

tions 

Regulation (EU) 

2016/460 
HBCD included in Annexes IV, V 

Lower limit value 1,000 mg/kg, subject 

to review by the Commission by 

20.4.2019 

Upper limit value 1,000 mg/kg 
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Based on Article 12 para 4 of the Regulation 850/2004, the Commission released the Decision 

2007/639/EC which establishes a common format for the submission of data and information 

according to the annual report duty on the production and the placing on the market of POPs as 

well as on the three-yearly report on implementation of the Regulation 850/2004. 

 

2.2.2 Directive 2008/98 on waste 

The Waste Framework Directive contains regulations how to manage hazardous waste in gen-

eral and especially requirements on waste oils. Waste oils are to be known containing PCB/PCT 

(see in detail chapter 2.1.5). 

The main elements of this Directive (including the requirement on national waste management 

plans ï Art. 28) are described in chapter 2.2.1 of the Twinning Document ĂSerbian Integrated 

Hazardous Waste Management Planñ (Draft 22 September 2016). Concerning the relevant 

question how to define waste as Ăhazardousñ Art. 7 regulates, that the Commission should cre-

ate within the so called ĂCommittee-procedureñ (Art. 39) a list of specific types of waste which 

should be characterized as Ăhazardousñ (for details please see chapter 2.1.4).  

Art. 17 deals with the control of hazardous waste: Member States shall take the necessary ac-

tion to ensure that the production, collection and transportation of hazardous waste, as well as 

its storage and treatment, are carried out in conditions providing protection for the environment 

and human health in order to meet the provisions of Article 13, including action to ensure trace-

ability from production to final destination and control of hazardous waste in order to meet the 

requirements of Articles 35 and 36.  

Art. 18 bans the mixing of hazardous waste:  

¶ Member States shall take the necessary measures to ensure that hazardous waste is not 

mixed, either with other categories of hazardous waste or with other waste, substances or 

materials. Mixing shall include the dilution of hazardous substances.  

¶ By way of derogation from paragraph 1, Member States may allow mixing provided that:  

¶ mixing operation is carried out by an establishment or undertaking which has obtained a 

permit in accordance with Art. 23; 

¶ the provisions of Article 13 are complied with and the adverse impact of the waste man-

agement on human health and the environment is not increased; and 

¶ mixing operation conforms to best available techniques. 

¶ Subject to technical and economic feasibility criteria, where hazardous waste has been 

mixed in a manner contrary to paragraph 1, separation shall be carried out where possible 

and necessary in order to comply with Art. 13.  

 

Finally as mentioned above, Art. 21 deals especially with waste oils: 

¶ Without prejudice to the obligations related to the management of hazardous waste laid 

down in Articles 18 and 19, Member States shall take the necessary measures to ensure 

that:  

¶ waste oils are collected separately, where this is technically feasible; 

¶ waste oils are treated in accordance with Art. 4 and 13; 
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¶ where this is technically feasible and economically viable, waste oils of different charac-

teristics are not mixed and waste oils are not mixed with other kinds of waste or sub-

stances, if such mixing impedes their treatment. 

¶ For the purposes of separate collection of waste oils and their proper treatment, Member 

States may, according to their national conditions, apply additional measures such as tech-

nical requirements, producer responsibility, economic instruments or voluntary agreements.  

¶ If waste oils, according to national legislation, are subject to requirements of regeneration, 

Member States may prescribe that such waste oils shall be regenerated if technically feasi-

ble and, where Articles 11 or 12 of Regulation (EC) No 1013/2006 apply, restrict the trans-

boundary shipment of waste oils from their territory to incineration or co-incineration facilities 

in order to give priority to the regeneration of waste oils.  

 

2.2.3 Decision 2000/532 on the European list of wastes as amended 

The Annex of Decision 2014/955/EU contains a list of waste (ELW) referred to Art. 7 of the Di-

rective 2008/98/EC. The Annex starts with specific definitions. No. 3 clarifies the meaning of 

ĂPCB/PCTñ:  ópolychlorinated biphenyls and polychlorinated terphenylsô (óPCBsô) means PCBs 

as defined in Article 2(a) of Council Directive 96/59/EC (1). For details see chapter 2.1.5. 

The Annex gives under the headline ĂAssessment and Classificationñ in No.  2a special classifi-

cation of waste as hazardous: Any waste marked with an asterisk (*) in the ELW shall be con-

sidered as hazardous waste pursuant to Directive 2008/98/EC. For those wastes for which haz-

ardous and non-hazardous waste codes could be assigned, the following shall apply: 

3. tireé: Wastes containing polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/PCDF), 

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

cluding lindane), dieldrin, endrin, heptachlor, hexaclorobenzene, chlordecone, aldrine, penta-

chlorobenzene, mirex, toxaphene hexabromobiphenyl and/or PCB exceeding the concentration 

limits indicated in Annex IV to Regulation (EC) No 850/2004 (see chapter 2.1.2) shall be classi-

fied as hazardous. 

 

2.2.4 Directive 96/59/EC on the disposal of polychlorinated biphenyls and 

polychlorinated terphenyls (PCB/PCT) 

Looking on POPs only for the substances PCB/PCT a special Directive was established. Art. 2 

(a) defines the meaning of ĂPCBñ in a broader sense; 'PCBs' means:  

¶ polychlorinated biphenyls, 

¶ polychlorinated terphenyls, 

¶ Monomethyl-tetrachlorodiphenyl methane, Monomethyl-dichloro-diphenyl methane, 

Monomethyldibromo-diphenyl methane,  

¶ any mixture containing any of the above mentioned substances in a total of more than 

0,005 % by weight.  

The Member States must take the necessary measures to ensure that: 

¶ used PCBs are disposed of;  

¶ PCBs and equipment containing PCBs are decontaminated or disposed of (Art. 6).  

Inventories must be compiled of equipment with PCB volumes of more than 5 dm
3
, which Mem-

ber States had to send to the Commission by September 1999 at the latest. The equipment and 



Title STATUS PART 

18  ñImprovement of hazardous waste management in the Republic of Serbia - IWHMSñ 

PCBs contained in the inventories had to be decontaminated or disposed of by 2010 at the lat-
est. Any equipment which is subject to inventory must be labeled (Art. 4). 

Member States must also take the necessary measures to ensure that: 

¶ PCBs, used PCBs and equipment containing PCBs which is subject to inventory are trans-

ferred to licensed undertakings, at the same time ensuring that all necessary precautions are 

taken to avoid the risk of fire;  

¶ any incineration of PCBs or used PCBs on ships is prohibited;  

¶ all undertakings engaged in the decontamination and/or the disposal of PCBs, used PCBs 

and/or equipment containing PCBs obtain permits;  

¶ transformers containing more than 0.05 % by weight of PCBs are decontaminated under the 

conditions specified by the Directive (Art. 9).  

Within the 3 years following the adoption of this Directive, Member States must draw up plans 
for the decontamination and/or disposal of inventoried equipment and the PCBs contained 
therein and plans for the collection and subsequent disposal of equipment not subject to inven-
tory (Art. 12). 

 

2.2.5 Directive 2012/19/EU on WEEE and Directive 2011/65/EU on RoHS in EEE 

The Directive 2012/19/EU on WEEE determines ï among others ï conditions on the separate 

collection, the disposal and transportation as well the treatment of all WEEE under the scope of 

the Directive. Some of the relevant WEEE are POPs containing equipment. 

According to Art. 8 of the WEEE Directive, the proper treatment, other than preparing for re-use, 

and recovery or recycling operations shall, as a minimum, include the removal of all fluids and a 

selective treatment in accordance with Annex VII of this Directive. The POPs relevant sub-

stances, mixtures and components that have to be removed from any separately collected 

WEEE at least are defined in this Annex VII as: 

¶ PCB containing capacitors in accordance with Directive 96/59/EC, 

¶ plastic containing brominated flame retardants; this comprises especially casing and devices 

treated with the POPs Hexabromobiphenyl, HBCD or Tetra-, Penta, Hexa-, HeptaBDE and in 

future DecaBDE. 

 

The Directive 2011/65/EU limits the use of hazardous substances in EEE. According to Art. 4 of 

this Directive, EEE placed on the market shall not contain substances listed in Annex II. This 

includes cables and spare parts for repair, reuse, updating or upgrading of EEE. These restrict-

ed POPs relevant substances and the respective maximum concentration values tolerated by 

weight in homogeneous materials are  

¶ 0.1 % Polybrominated biphenyls; this comprises the POPs relevant Hexabromobiphenyl and 

¶ 0.1 % PBDE, currently comprising Tetra-, Penta, Hexa- and HeptaBDE and in future 

DecaBDE as well. 

This means that both the use of these fire retardants for the treatment of EEE compartments as 

well as the recycling of former WEEE compartments containing these fire retardants for new 

EEE is limited generally to 1000 mg/kg. Further substance related restrictions for recycling pur-

poses result from Annex I of the POPs Regulation 850/2004 and are explained in chapter 

4.1.1.2. 
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2.2.6 Regulation (EC) No. 1013/2006 on shipment of waste 

The Regulation (EC) No. 1013/2006 is transferring the Basel Convention on the Control of 

Transboundary Movements of Hazardous Wastes and their Disposal and the related decisions 

of the OECD Council concerning the control of transboundary movements of wastes destined 

for recovery operations (OECD Decision) into EU legislation. The Regulation is to ensure the 

environmentally sound handling and treatment of waste which is shipped transboundary to other 

countries of destination.  

Bilateral permitting procedures shall ensure an environmentally sound waste treatment in the 

country of destination. These procedures depend on the membership to international organisa-

tions/conventions of the importing and exporting countries. Prohibitions for specific waste ship-

ments to certain countries (so called the developing countries) are introduced into the Regula-

tion. Besides the legal conditions of the shipment Regulation, the European Commission re-

leased not legally binding Correspondentsô guidelines on shipments
5
 which were agreed by the 

representatives of the EU Member States and display the common interpretation of the Regula-

tion. 

  

The provisions of the Regulation (EC) No. 1013/2006 are important in the context of the POPs 

waste management plan because of needs to treat POPs-containing wastes generated in Ser-

bia abroad. 

 

2.2.7 Regulation (EU) No. 649/2012 concerning the export and import of 

hazardous chemicals 

The main objective of Regulation (EC) No. 649/2012 is to implement the Rotterdam Convention 

into the European legislation. The aim is to protect human health and the environment from po-

tential harm caused by hazardous chemicals and the environmentally sound use of hazardous 

chemicals applying the European CLP provisions as well as bans of certain hazardous chemi-

cals. 

Chemicals listed in Annex I of this Regulation are assigned to at least one out of of three groups 

of chemicals (Parts 1, 2 and 3 of that Annex). The chemicals listed in Part 1 are subject to the 

export notification procedure with detailed information being given on the identity of the sub-

stance, on the use category and/or subcategory subject to restriction, the type of restriction and, 

where appropriate, additional information, in particular on exemptions to requirements for export 

notification. Chemicals listed in Part 2 are subject to the PIC notification procedure with detailed 

information given on the identity of the substance and on the use category. The PIC notification 

procedure is applicable in addition to the export notification procedure. The chemicals listed in 

Part 3 of Annex I are categories referred to in the Rotterdam Convention and are insofar only 

subject to the PIC procedure. 

Annex V of Regulation (EC) No. 649/2012 lists chemicals and articles subject to export ban in 

Article 15 and includes in Part 1 POPs as listed in Annexes A and B to the Stockholm Conven-

tion. This Annex V does not comprise the unintentionally generated PCDD/PCDF (Annex C of 

the Stockholm Convention. But also some new POPs (PFOS, Endosulfan, Hexachlorobutadi-

ene, PCN, HBCD and PCP) which are part of Annexes A or B of the Stockholm Convention as 

well, are not yet part of this Annex V. 

                                                      
5
 http://ec.europa.eu/environment/waste/shipments/guidance.htm  

http://ec.europa.eu/environment/waste/shipments/guidance.htm
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2.3 Serbian policy and legislation for POPs 

2.3.1 National Waste Management Strategy 

Based on Art. 9 of the Law on Waste Management a national waste management strategy for 

the period 2010 ï 2019 was adopted in 2010 (Official Gazette of the Republic of Serbia, No 

29/10). The National Strategy for Waste Management is generally described in chapter 2.1.2 of 

the Twinning Document ĂSerbian Integrated Hazardous Waste Management Planñ. Concerning 

waste containing POPs the current strategy for the period 2010-2019 mention i.e. a ĂProvision 

of capacities for the incineration of organic industrial wasteñ. Furthermore the strategy describes 

as one of the measures for hazardous waste management the ĂEstablishment of two incinera-

tors for thermal treatment of hazardous wasteñ. Whereas hazardous waste that cannot be treat-

ed in Serbia should be collected, temporarily stored and exported to authorized facilities abroad. 

The National Waste Management Strategy for the period 2010-2019 is planned to be developed 

in the near future (planned adoption during 2016). 

 

2.3.2 National Implementation Plan on the Stockholm Convention 

Pursuant to Article 7 of the Stockholm Convention, the Republic of Serbia is obligated to update 

the National Implementation Plan (NIP), especially upon the inclusion of new POPs chemicals 

to the Convention list. Pursuant to the Convention requirements, the Ministry of Energy, Devel-

opment and Environmental Protection responsible for environmental protection started the im-

plementation of the project ñUpdating of the National Implementation Plan for the Stockholm 

Convention on Persistent Organic Pollutants (POPs)ò in January 2014. The project was funded 

by the Global Environmental Facility (GEF) in cooperation with the United Nations Industrial De-

velopment Organisation (UNIDO) as implementation agency, while the Republic of Serbia was 

obligated to provide in-kind contribution through work of staff employed in competent state ad-

ministration authorities and through the establishment of a coordination mechanism for imple-

mentation of project activities that will enable realisation of the mentioned obligations. In April 

2014, the Ministry of Agriculture and Environmental Protection (MAEP) took responsibility for 

environmental protection in compliance with the Law on Ministries (ñOfficial Gazette RSò, No. 

44/14), so the MAEP continued to implement this project. The project was finalised in April 

2015. 

In this content nine different action plans for the implementation of the NIP are mentioned. 

These action plans have been established within the POPs management project, problems 

have been identified and priorities for solving these problems have been set up. 

 

2.3.3 National programme for the adoption of the EU acquis 

Upon obtaining the EU candidate status, the Government adopted, by the Conclusion 05 No. 

337-1556/2013 from 28 February 2013, the National Programme for the Adoption of the Acquis 

(NPAA), with planned period of implementation 2013 ï 2016, and charged the Serbian-

European Integration Office with the obligation to propose annual amendments to this docu-

ment. During preparations for opening of the accession negotiations in January 2014, the Gov-

ernment accepted, by the Conclusion 05 No. 037-11071/2013 from 20 December 2013, the 

Preparation plan for the first revision of the National Programme for the Adoption of the Acquis 

and designated its implementation timeframe until the end of 2018. 
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Chapter 27 of the NPAA comprises the environmental items, especially the intended actions, 

status and plans for the transposition and implementation of environmental and climate change 

EU-acquis. Section 3 contains the relevant information on waste management and Section 7 for 

the chemicals management. In the period June 2016 to June 2017, the implementation of the 

following priority waste management activities has been planned (among others): Through pro-

posed IPA 2013 project ñAdvancement of Hazardous Waste Management in the Republic of 

Serbia ï Integrated Plan for Hazardous Waste Managementò, by the end of 2016 the following 

plans are to be developed: Integrated plan for hazardous waste management; National plan for 

end-of-life vehicles management; National plan for POP-containing waste management and 

National plan for construction and demolition waste management. 

Amendments to annexes to the Stockholm Convention which extended these annexes for 10 

new POPs chemicals were adopted in the period 2011-2013. In accordance with the obligation 

under the Stockholm Convention (Article 7) updating of the National Implementation Plan (NIP) 

for the implementation of the Stockholm Convention on Persistent Organic Pollutants is ongo-

ing, and it is being conducted in cooperation with UNIDO, within project ñReview and update of 

the NIP for the implementation of the Stockholm Convention in the Republic of Serbiaò, financed 

by GEF. Final draft updated NIP is in procedure of adoption by the Government of the Republic 

of Serbia. 

 

Concerning POPs, the Post-screening document of the Negotiation for the process accessing 

the Republic of Serbia to the EU contains two main transposition messages: 

¶ The Directive 96/59/ɽʉ on the Disposal of PCBs and PCTs has been largely transposed 

through the Law of Waste Management and Rulebook on management of the PCB contain-

ing equipment and waste. In the period 2015-2016, some remaining provision were trans-

posed by amendments of the Law on Waste Management. In mid-term (2017-2020) period, 

remaining provision shall be transposed by amendments of the Rulebook on management of 

the PCB containing equipment and waste (which is scheduled for 2018). 

¶ Concerning Regulation (EC) No 850/2004 on POPs, Republic of Serbia has established leg-

islative and institutional framework for POPs management. Present system of POPs chemi-

cals and POPs waste management is almost fully harmonized to the EC-system. POPs-

harmonized legislation has been in force since 2010. Republic of Serbia has already imple-

mented the amendments with EU Regulations No 756/2010, 757/2010 and 519/2012 on 

amendments to the EC Regulation No 850/2004 into Serbian legislation. As short term pri-

ority (2015-2016) was defined to implement Regulation (EU) No 1342/2014 amending Reg-

ulation 850/2004 into the Serbian national legislation until the end of 2015. As mid-term pri-

ority (2017-2020) Republic of Serbia will continue the process of harmonization national leg-

islation with further amendments of the Regulation 850/2004. 

Upgrade of laboratory facility in the Serbian Environmental Protection Agency (SEPA) will 

be achieved until 2018 by IPA project ñEstablishment of an integrated environmental moni-

toring system for air and water quality" funding by EU. Within this project, costs related to 

upgrade of laboratory facility for monitoring of new POPs will be supported as well. The 

MAEP organisational units for Waste and Chemicals Management are foreseen to become 

competent authorities under POPs Regulation, designated in POPs Implementing Act. 

SEPA is responsible for monitoring and reporting regarding POPs in environment. by IPA 

project ñEstablishment of an integrated environmental monitoring system for air and water 

quality" (total grant 1.700.000 EUR). 

 

Further POPs-related European legislation like WEEE, RoHS and others are described in chap-

ter 27 as well. 
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2.3.4 Legislation on Waste and Chemicals Management 

The Directive 96/59/EC on disposal of PCB/PCT is mainly transposed into national legislation. 

Activity 1.2 of the current Twinning Project has assessed the transposition in details and sum-

marized as follows: 

¶ Mostly transposed within Law on Waste Management and Ministerial Order on Handling De-

vices and Waste Containing PCBôs and other Ministerial Orders 

¶ Difference of ñownerò and ñholderò was clarified in the latest amendment of the Law on 

Waste Management (context of the definitions in Art. 5) 

¶ So far the European legislation requires special licensing procedure for specific installations 

handling with hazardous waste (Directive 2010/75/EU ï IED), it should be checked whether 

Serbian legislation fulfils these efforts 

 
 

The Regulation (EC) No. 850/2004 and its amendments, especially Art. 7, is also transposed 

into national legislation and assessed within Activity 1.2. The summary of the assessment de-

scribes the success as follows: 

¶ Mostly transposed within Art. 8 Ministerial Order ñRulebook on Bans and Restrictions of pro-

duction, placing on the market and use of Chemicalsò  

¶ Mostly transposed within Art. 8 Ministerial Order ñRulebook on management of waste con-

taining, consisting of or contaminated persistent organic materials pollutants (POPs wastes)ò 

Amendment is already intended and initiated 

¶ concentration limit values according to the current version of the EU-Regulation as amend-

ed; already implemented through adoption of the Rulebook amending the Rulebook on man-

agement of waste containing, consisting of or contaminated with POPs; consideration of new 

POPs including last amendment concerning HBCD 

¶ Especially transposition of destruction and irreversibility transformation of POPs mentioned 

in Annex IV Regulation (EC) No 850/2004 is missing 

 

2.3.5 Serbian integrated Hazardous Waste Management Plan 

The overall objective of the Serbian Integrated Hazardous Waste Management Plan (Draft 22th 

September 2016) is to establish an effective management system for hazardous waste in Ser-

bia; including legal, institutional and technical aspects. According waste containing POPs the 

IHWMP contains in some chapters references to waste containing POPs. This matter con-

cerned to chapter 7 (Assessment of need for new collection system, additional infrastructure of 

waste management plants in accordance with self-sufficiency and closeness principals), chapter 

9 (Determination of objectives) and chapter 10 (Action plan for achieving the objectives). While 

elaborating  the submitted ĂSerbian Waste Management Plan for Waste containing POPsñ  the 

above mentioned references to waste containing POPs done by the IHWMP were kept in mind 

as a basic. Especially relevant are the proposed measures for the PCB and POPs management 

(chapter 10.1.2.9).  
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3 WASTE MANAGEMENT ORGANISING, INCLUDING THE 
DIVISION OF RESPONSIBILITY BETWEEN PUBLIC AND 
PRIVATE SECTORS, WITH REGARD TO MANAGEMENT OF 
WASTES CONTAINING POPS  

A description of competent authorities and their tasks within the Republic of Serbia concerning 

the management of hazardous waste is to be found in Chapter 3 of ĂSerbian Integrated Hazard-

ous Waste Management Planñ (Draft 22 September 2016). 
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4 CURRENT STATUS OF THE WASTE MANAGEMENT 
REGARDING POPS  

4.1 Qualitative Characterization of wastes containing POPs 

Chapter 4 of the above mentioned ĂSerbian Integrated Hazardous Waste Management Planñ  

(IHWMP) describes precisely qualitative and quantitative aspects of hazardous wastes in Ser-

bia. But wastes containing POPs is not categorized. These kinds of hazardous waste can be 

identified partly under the categories Ăwaste containing PCBñ or Ăused oilsñ (chapter 4.1.1.2 or 

4.2.2).  

 

Persistent Organic Pollutants (POPs) are organic (carbon-based) chemical substances which 

were halogenated with the chemically very reactive substances Chlorine, Bromine or Fluorine. 

They possess a particular combination of physical and chemical properties and are, once re-

leased into the environment, able to: 

¶ remain intact for exceptionally long time period of many years, 

¶ become widely distributed throughout the environment as a result of especially human activi-

ties as well as natural processes involving mainly air but also soil and water, 

¶ accumulate in the fat tissue of living organisms including humans, and are found at higher 

concentrations at higher levels in the food chain and  

¶ be toxic in a wider sense to both humans and wildlife.  

This extensive contamination of environmental media and living organisms includes many food-

stuffs and has resulted in the sustained exposure of many species, including humans, for peri-

ods of time that span generations, resulting in both acute and chronic toxic effects. 

In addition, POPs concentrate in living organisms by the ability of bioaccumulation. Though not 

soluble in water, POPs are readily absorbed in fatty tissue. Living organisms high up the food 

chain like fish, predatory birds, mammals absorb the greatest concentrations (compare Figure 

1) and are therefore most endangered by the toxic and harmful for health characteristics of 

POPs.  

Specific effects of POPs can include cancer, allergies and hypersensitivity, damage to the cen-

tral and peripheral nervous systems, reproductive disorders, and disruption of the immune sys-

tem. Some POPs are also considered to be endocrine disrupters, which, by altering the hormo-

nal system, can damage the reproductive and immune systems of exposed individuals as well 

as their offspring; they can also have developmental and carcinogenic effects. 

Figure 1: principle of bioaccumulation by concentration over the surface or magnification with food  
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In a result of their movement, POPs can be found in living organisms wide spread in the world, 

even in regions far away from any major POPs source. 

 

Initially, twelve POPs
6
 ï the so called ñDirty Dozenò ï have been recognized as causing adverse 

effects on humans and the ecosystem and these can be placed in 3 categories pesticides, in-

dustrial chemicals and unintentional by-products from industrial processes. 

According to the requirements of the Stockholm Convention, the POPs targeted by the Stock-

holm Convention are listed in the Annexes A to C. Annex A requires all Parties to take 

measures to eliminate the production and use of the POPs listed in Annex A. Specific exemp-

tions for use or production are listed in the Annex and apply only to Parties that register for 

them. For all POPs listed in Annex B, Parties shall restrict the production and use in light of any 

applicable acceptable purposes and/or specific exemptions listed in the Annex. Annex C lists all 

unintentionally produced POPs and Parties must take measures to reduce the releases with the 

goal of continuing minimization and, where feasible, ultimate elimination.  

Further 11 new POPs were listed in the relevant Annexes of the Stockholm Convention in result 

of the 4
th
 up to 7

th
 Conferences of the Parties. The current state of the POPs according to 

Stockholm Convention is shown in Table 2. 

Pentachlorophenol and its salts and esters (PCP) is part of the Stockholm convention but not 

yet implemented into the Regulation (EC) No. 850/2004. 

On the other hand, short chained chloroparaffins (SCCP) are already part of the EU-Regulation 

but only proposed to list within the Stockholm Convention. Besides SCCP, the following chemi-

cals are proposed to become part of the Stockholm Convention in the close future: 

¶ Decabromodiphenylether (DecaBDE)  

¶ Dicofol 

¶ Pentadecafluorooctanoic acid (PFOA, perfluorooctanoic acid), its salts and PFOA-

compounds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
6
 According to this, PCDD and PCDF are counted as singular substances. 
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Table 2: Classification of POPs according to the categories of the Stockholm and PIC Conven-

tion 

POP 

Annex A 

Elimina-

tion 

Annex B 

Re-

striction 

Annex C 

uninten-

tional 

remarks 
pesti-

cide 

industrial 

chemical 

uninten-

tional 

product PIC 

The ñDirty Dozenò 

Aldrin X    X   X 

Chlordane X    X   X 

Dieldrin X    X   X 

Endrin X    X    

Heptachlor X    X   X 

Hexachlorobenzene X  X  X X X X 

Mirex X    X    

Toxaphene X    X   X 

PCBs X  X   X X X 

DDT  X   X   X 

PCDD/PCDF   X    X  

New POPs  

Chlordecone X   SC-4/12
7
 X    

HCH and Lindane X   

SC-4/10 

SC-4/11 

SC-4/15 

X   X 

Tetra-, Penta-, 

Hexa-, Hepta-BDE 
X   

SC-4/18 

SC-4/14 
 X  X 

Pentachlorbenzene X  X SC-4/16 X X X  

PFOS  X  SC-4/17  X  X 

Hexabromobiphenyl X   SC-4/13  X   

Endosulfans X   SC-5/3 X   X 

Hexachlorobutadi-

ene 
X   SC-7/12  X  

 

PCN X  X SC-7/14  X X  

SCCP only proposed for listing under the Stockholm Convention  

HBCD X   SC-6/13  X   

PCP X   SC-7/13 X   X 

                                                      
7
 The SC describes the decision made by the relevant Conference of the Parties. The fourth meeting held from 4 to 8 

May 2009, the fifth meeting held from 25 to 29 May 2011, the sixth meeting held from 28 April to 10 May 2013 and the 

seventh meeting held from 4 to 15 May 2015 
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On this basis, the Regulation (EC) No. 850/2004, latest amended by Regulation (EU) No. 

2016/460, sets the legal framework ï among other things ï for the management of wastes con-

taining POPs. But the objective of this Regulation is to protect human health and the environ-

ment from POPs that are not only subject to the Stockholm Convention but also to the 1998 re-

spective 2009 amended Protocol to the 1979 Convention on Long-Range Transboundary Air 

Pollution on POPs. The legal scope of this Regulation concerning the management of wastes 

containing POPs is shown in Table 3. 

As described in chapter 2.2.1, the lower limit values in Annex IV and the lower limit values in 

Annex V determine the requirements on POPs containing wastes. If the POP content in wastes 

is below the respective lower limit value, the waste can be managed without any restrictions by 

means of recycling or disposal. With POPs content in wastes above the lower limit values, the 

POPs shall be in general destroyed. In exceptional cases, it is allowed to dispose the POPs 

waste without destruction of the POPs compartments. This possibility is only applicable if the 

POPs content ranges between the lower and the upper limit values and if it is proven that the 

non-destructive management of POPs wastes is environmental favorable compared with de-

struction. Above the upper limit value, a destruction of POPs compartments in wastes is needed 

without exception. 

The required waste management operations for the destruction of POPs compartments in 

wastes are defined in Annex V. Part 1 lists the following operations: 

¶ R1 (energetic recovery), but not for PCB (thermal treatment of PCB would display D10) 

¶ D10 (thermal disposal),  

¶ D9 (chemical-physical treatment), 

¶ R4 (metal recovery, restricted on Fe- and NE-recovery from plants which meet the limit val-

ues on PCDD/PCDF from Incineration Directive 2000/76/EC), but not for PCB wastes. 

Treatment measures before destruction or irreversible transformation of POPs compartments in 

wastes are possible under the condition that POPs or POP-containing wastes which were sepa-

rated during the pre-treatment are subsequently destroyed or irreversibly transformed. Addition-

al, measures of temporary storage and packaging of POPs-containing wastes are possible. 

 

The possible waste management operations without destruction are defined in Annex V, Part 2 

as follows: 

¶ deep underground rocks,  

¶ salt mines,  

¶ Landfills for hazardous wastes as solidified or stabilized waste. 

These operations aim on the long term storage instead of destruction and are limited on certain 

mineral wastes from thermal processes, from construction and demolition measures and from 

thermal waste treatment. 

 

According to No. 2.5 of the Annex to the Decision 2003/33/EC establishing criteria and proce-

dures for the acceptance of waste at landfills pursuant to Article 16 of and Annex II to Directive 

1999/31/EC, for the acceptance of waste in underground storage sites, a site-specific safety 

assessment is needed (Appendix A). Waste maybe accepted only if it is compatible with the 

site-specific safety assessment of underground storage sites. In this case, the limit values set 

out in section 2.4 of the Annex do not apply but the waste must be subject to the acceptance 

procedure. This means, the upper limit values defined in Annex V of the Regulation 850/2004 

do not apply in case of an existing site-specific safety assessment for the underground storage 

site. 
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Table 3: Overview on POPs according to the Regulation (EC) No. 850/2004 as amended 

POP 

Concentration limits  

acc. to é [mg/kg] 
Annex I

8
 

Annex IV Annex V part A part B 

The ñdirty Dozenò 

Aldrin  50 5000 X  

Chlordane  50 5000 X  

Dieldrin  50 5000 X  

Endrin  50 5000 X  

Heptachlor  50 5000 X  

Hexachlorobenzene HCB 50 5000 X  

Mirex  50 5000 X  

Toxaphene  50 5000 X  

Polychlorinated Biphenyls PCBs 50 50 X, e  

Dichlorodiphenyltrichloroethane DDT 50 5000 X  

Dioxins and Furans PCDD/PCDF 0.015 5   

New POPs 

Chlordecone  50 5000 X  

Ŭ-, ɓ- and ɔ-Hexachlorocyclohexane HCH, Lindan 50 5000 X  

Polybrominated Diphenylether PBDE × 1000 × 10000 10, e  

Pentachlorobenzene PeCB 50 5000 X  

Perfluorooctanesulfonic acid, salts PFOS 50 50 10, e  

Hexabromobiphenyl  50 5000 X  

Endosulfan  50 5000 X
9
, e  

Hexachlorobutadien  100 1000  X
9
, e 

Polychlorinated Naphthalins PCN 10 1000  X
9
, e 

Short-chained chloroparaffins SCCP 10000 10000  10000, e 

Hexabromocyclododecane HBCD 1000
10

 1000 100, e  

Pentachlorophenol PCP Not yet determined in Annex IV, V 

 

                                                      
8
 it is indicated if the POP is only part of the annex (X) or if specific limit values [mg{kg] or exceptions (e) for the use are defined 

9
  implemented with Regulation (EU) No. 519/2012; Hexachlorobutadiene and PCN are part of the Stockholm Conven-

tion, too (see Table 2), as a result of the 7
th
 COP in May 2015; insofar these entries should be moved from Annex I 

part B to part A (not yet implemented) 

10
  to be checked by the European Commission until 20.4.2019 
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For the enforcement of the POPs relevant legislation, only the Regulation (EC) No. 850/2004 

has to be considered. This Regulation is immediately applicable for all parties which are named 

within the Regulation. An implementation in the national legislation of EU member states is not 

needed. 

 

The production or use of POPs as a product as well as the requirements on the disposal of 

POPs-containing wastes depend on the limit values defined in Annexes I, IV and V of the Regu-

lation (EC) No. 850/2004. The possible measures are concluded in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: consequences of limit values defined in Annexes I, IV and V of the Regulation (EC) 

No. 850/2004  

 

If there are limit values defined in Annex I for certain POPs, and the concentration is below 

these limit value the relevant POP can be used as a product without restrictions. The use of 

POPs above the limit values depends on restrictions which are defined in Annex I as well. In 

this case, POPs-containing wastes can be disposed without any restrictions, so also other re-

covery and disposal operations than these listed in Annex V, part 1 and 2 of the Regulation 

(EC) No. 850/2004 can be used. 

If the concentration of POP is above the respective lower limit value which is defined in Annex 

IV, then the disposal is restricted on the measures defined in Annex V. The upper limit values 

which are defined in Annex V, part 2 of the Regulation (EC) No. 850/2004 decide about the 

possibility to dispose POPs-containing wastes without the general duty for POPs destruction or 

transformation into non-persistent substances. 

The system of Figure 2 is adjusted to each POP and shown in the relevant explanations in the 

following chapter.  
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4.1.1 Sources of wastes containing POPs 

4.1.1.1 Pesticides 

Pesticides are the biggest group of POPs and include 13 (14) substances which were used as 

biocides and plant protection chemicals, herbicides and fungicides. These are the 9 old POPs:  

¶ Aldrin,  

¶ Chlordane,  

¶ Dieldrin,  

¶ Endrin,  

¶ Heptachlor,  

¶ Hexachlorobenzene,  

¶ Mirex,  

¶ Toxaphene and  

¶ DDT  

as well as the 4 new POPs:  

¶ Chlordecone,  

¶ HCH and Lindane,  

¶ Pentachlorbenzene and  

¶ Endosulfan;  

In addition, PCP as substance relevant in the Stockholm Convention and soon to be imple-

mented into the Regulation (EC) No. 850/2004 can be classified under this category of pesti-

cides. 

 

Aldrin was applied as pesticide on soils to kill termites, grasshoppers, other insects as well as 

corn rootworm. Dieldrin was used in the same way principally to control termites and textile 

pests, to control insect-borne diseases and insects living in agricultural soils. The pesticide Al-

drin rapidly converts to Dieldrin, so concentrations of Dieldrin in the environment are higher than 

the use of Dieldrin would indicate. 

Chlordane was used extensively to control termites and as a broad-spectrum insecticide on a 

range of agricultural crops. 

Endrin was sprayed as an insecticide on the leaves of crops such as cotton and grains. It is also 

used to control rodents such as mice and voles. 

Chlordecone was mainly used as an agricultural pesticide. It is chemically related to Mirex. 

Mirex was used mainly as insecticide to combat fire ants, and it has been used against other 

types of ants and termites. Besides this, Mirex has also been used as a fire retardant in plastics, 

rubber, and electrical goods. 

Heptachlor was primarily used to kill soil insects and termites and has also been used more 

widely to kill cotton insects, grasshoppers, other crop pests, and malaria-carrying mosquitoes. 

Although the intentional use of Ŭ- and ɓ-Hexacyclohexane as an insecticide was phased out 

years ago, this chemical is still produced as unintentional by-product of Lindane. For each ton of 

lindane produced, around 6-10 tons of the other isomers including alpha- and beta-HCH are 

created. Large stockpiles of alpha- and beta-HCH are therefore present in the environment. 

Lindane (ɔ-Hexacyclohexane) has been used as a broad-spectrum insecticide for seed and soil 

treatment, foliar applications, tree and wood treatment and against ectoparasites in both veteri-
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nary and human applications. The production of Lindane has decreased rapidly in the last few 

years and only few countries are still known to produce Lindane. 

Toxaphene was used as an insecticide on cotton, cereal grains, fruits, nuts, and vegetables. It 

has also been used to control ticks and mites in livestock. 

Endosulfan is an insecticide that has been used to control crop pests, tsetse flies and ectopara-

sites of cattle and as a wood preservative. As a broad-spectrum insecticide, endosulfan is cur-

rently used to control a wide range of pests on a variety of crops including coffee, cotton, rice, 

sorghum and soy. 

DDT was widely used during World War II to protect soldiers and civilians from malaria, typhus, 

and other diseases spread by insects. After the war, DDT continued to be used to control dis-

ease, and it was sprayed on a variety of agricultural crops, especially cotton. DDT continues to 

be applied against mosquitoes in several countries to control malaria. 

PCP was first produced in the 1930s and has been used as herbicide, insecticide, fungicide, 

algaecide, disinfectant and as an ingredient in antifouling paint. Some applications were in agri-

cultural seeds, leather, wood preservation, cooling tower water, rope and paper mill system. 

PCP include other polychlorinated phenols as well as PCDD/PCDF from its production process. 

Hexachlorobenzene was first introduced in 1945 to treat seeds, HCB kills fungi that affect food 

crops. It was widely used to control wheat bunt. It is also a byproduct of the manufacture of cer-

tain industrial chemicals and exists as an impurity in several pesticide formulations. 

Pentachlorobenzene was used in PCB products, in dyestuff carriers, as a fungicide, a flame 

retardant and as a chemical intermediate e.g. previously for the production of quintozene. PeCB 

might still be used as an intermediate. PeCB is also produced unintentionally during combus-

tion, thermal and industrial processes. It also present as impurities in products such as solvents 

or pesticides. 

 

The limit values and exceptions for the use of pesticides are displayed in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: limit values and exceptions for pesticides defined in Annexes I, IV and V of the Regu-

lation (EC) No. 850/2004  

Conditions for articles containing Endosulfan are according to the Regulation (EU) No. 

519/2012: 
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¶ Placing on the market and use of articles produced up to 10 July 2012 containing endosulfan 

shall be allowed until 10 January 2013; this timeline is expired 

¶ Placing on the market and use of articles already in use up to 10 July 2012 containing en-

dosulfan shall be allowed 

¶ For such articles, Article 4(2), third and fourth subparagraphs of the Regulation 850/2004 

shall apply, it means MS informs the Commission and the Commission informs the Secretar-

iat of the Stockholm Convention. 

 

The first source of POPs pesticides is the intended production in plants. POPs production in the 

previous century in Serbia has to be considered within the scope of pesticide production in for-

mer Yugoslavia. According to the National Implementation Plan on POPs in Serbia, the POPs-

based pesticides as shown in Table 4 were produced, traded and used in Serbia (source: Direc-

torate of Plant Protection). 

Table 4: Production, trade and use of POPs pesticides in Serbia 

POP 

production trade and use Import 

number time period time period ban 
amount 

[t] 
year 

Aldrin 2 1960 - 1971 1957 - 1972 6.9.1976   

Dieldrin  3 1962 - 1971 1957 - 1972 1972   

Endrin   1957 - 1989 29.5.1989   

DDT 18 
1957 ï 1971 

partly 1986 
1944 - 1989 28.12.1989   

HCB   1962 - 1980 11.7.1980   

Heptachlor 1 1968 - 1973 1956 - 1973 1973   

Chlordane 1 1962 - 1971 1955 - 1971 1971   

Toxaphene 1 1957 - 1982 1957 - 1982 27.4.1989   

Lindan 32 1962 - 2007 
1962 - 

2007
11

 
31.12.2007 0.4 2004 

Endosulfan 1 1980 - 2007 1970 - 2007 31.12.2007 

40.1 

46.7 

41.3 

2004 

2005 

2006 

 

The production of plant protection products was discontinued in accordance with Decisions on 

ban in trade and use of preparations based on the above specified active substances. Today, 

the production of POPs pesticides, their placement on the market and use in Serbia are not al-

lowed since they are specified in the List of banned POPs substances which is included in the 

Rulebook on limitations and bans of production, placement on the market and use of chemicals. 

There are no exceptions and remarks concerning the production, trade and use.  

Because of the ban of production, trade and use of POPs-pesticides latest in 2007, it can be 

assumed that these pesticides only can be found in stockpiles unless they were used before 

                                                      
11

  Between 2001 and 2007 only limited use for the protection of trees. 
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outdated. Concerning pesticides, the Stockholm Convention provides some specific exemptions 

for Lindane (use) and endosulfans (production and use). But these exemptions do not reflect to 

Serbia or the European Union. 

 

A second source of POPs pesticides are stockpiles of agriculture and forest. If stockpiles of 

prohibited chemicals are found, they are to be treated as waste and handled in accordance with 

provisions of the new Law on Waste Management. Legal system of the Republic of Serbia does 

not require the development of a stockpile and waste identification strategy, as defined in the 

Convention, although Law on Waste Management, Waste Management Strategy was devel-

oped for the period from 2010 to 2019 and national plans for individual waste flows, including 

POPs containing waste. Therefore, the identification of stockpiles and waste can be performed 

based on the national plans, providing that the plans are developed for each one of different 

waste flows, as defined in the Convention. 

 

A third source of POPs pesticides are not the pesticides itself but the packaging (original and 

temporarily used) and all devices in contact with POPs pesticides like tanks, pipes, spraying 

devices, transport containers and devices in decontamination and treatment facilities. This in-

cludes also building compartments contaminated with spills from pesticides (walls, floor) as well 

as unintentionally contaminated soil. 

 

4.1.1.2 Industrial products 

Polychlorinated Biphenyls  

Polychlorinated Biphenyls were used in industry as heat exchange fluids, in electric transform-

ers and capacitors, and as additives in paint, carbonless copy paper, and plastics. 13 out of the 

209 congeners of PCBs exhibit a dioxin-like toxicity. The worldwide production of PCB between 

1929 and 1989 was approximately 1.5 Mio. tons which were used with more than 60 % in 

closed systems as dielectric fluid for electric equipment such as transformers, capacitors and 

resistors. According to the NIP, it can be certainly stated that all equipment produced in the Re-

public of Serbia - including in former Yugoslavia - or imported during the early 1980s  contain 

PCB-based fluids. There does not exist any production plant for PCBs in Serbia; all PCB-fluids 

used in Serbia were imported. So, the production of PCB-fluids can be excluded as a real 

source of PCBs in Serbia. 

PCB fluids were manufactured mainly in France, Italy, Japan, Germany, Poland, Slovakia, USA 

and the former USSR and were placed on the market with various commercial names
12

. 132 

congeners of total 209 congeners can only be found within commercial mixtures of PCB. Tech-

nical mixtures of PCB fluids were produced according to their different needed technical charac-

teristics and contain various kinds and amounts of PCB congeners. Therefore, the degree of 

chlorination of PCB fluids varies between 20 and more than 60 %; this could be important for 

the future disposal in thermal plants for the following reasons: 

¶ Depending of the incineration process and the mixture of wastes to be burned together, a 

fully destruction has to be guaranteed  

¶ possible limitation of chlorine input because of the protection of all devices from corrosion 

¶ possible limitation of chlorine input because of limit values determined with the granted li-

cense. 

                                                      
12

 https://en.wikipedia.org/wiki/Polychlorinated_biphenyl  

https://en.wikipedia.org/wiki/Polychlorinated_biphenyl
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PCB waste is defined as waste, including equipment, facilities, materials or fluids which contain, 

consist of or are contaminated with PCB in concentration higher than 50 mg/kg (definition in 

Directive 96/59/EC. Limit values and exceptions for the use of PCB are displayed in Figure 4. 

Without prejudice to Directive 96/59/EC, articles already in use at 20 May 2004 (Regulation 

850/2004 entered into force) are allowed to be used. 

For waste management purposes, the following restrictions are applicable: 

¶ a disposal without destruction of PCB (underground storage or landfill for certain mineral 

wastes according to Annex V part 2 of the Regulation 850/2004) is not allowed, so the chem-

ical-physical treatment or the thermal treatment according to Annex V part 1 is needed;  

¶ the recovery options R1 and R4 mentioned in Annex V part 1 of the Regulation 850/2004 do 

not apply for PCB-containing wastes; according to this, respective treatment operations dis-

play a disposal operation (D10 instead of R1) 

 

 

 

 

 

 

 

 

 

Figure 4: limit values and exceptions for PCB defined in Annexes I, IV and V of the Regulation 

(EC) No. 850/2004  

 

At present there are no facilities for permanent storage of PCB-wastes in Serbia and there is 

one mobile unit for decontamination of equipment containing insulating fluids contaminated by 

low concentrations of PCBs (typically up to 2000 ppm). The mobile unit is being currently oper-

ated to decontaminate high voltage transformers within ñElektroprivreda Srbijeò Company (Elec-

tric Power Company of Serbia). There are no units for chemical degradation of neat PCBs or for 

degradation of fluids containing high concentrations of PCBs. 

 

But the production of devices using PCB fluids is a real source of PCBs in Serbia: 

565 transformers were produced in Serbia in the plant "Minel" in Mladenovac (current company 

name: ABS "Minel-Trafo" a.d.) up to 1986. 531 out of them were and are still used in Serbian 

companies, 34 were exported. The total mass of PCB-based fluids contained in produced trans-

formers is 438 tons (6.1 tons thereof contained in exported equipment).  

Besides Transformers, 2,379 capacitors were produced in the Republic of Serbia in the plant 

"Minel" in Ripanj (current company name: ABS " Minel-Elektrooprema i postrojenja" a.d) up to 

1988. Data on the PCB-based fluids contained in produced capacitors are not available com-

pletely.  

Finally, PCB-fluids are components of rotor resistors. 41 of such devices are in use in Serbia 

with a total amount of approximately 3.25 tons. 
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As a result, the two former production plants for PCB containing transformers and capacitors 

(Minel Mladenovac and Ripanj) as well as the known sites where these devices are still used 

can be identified as PCB sources. Furthermore, small PCB-devices are reported according to 

the draft of a Serbian Waste Management Plan for EEE and WEEE (updated version November 

2016) to be part of larger electric household appliances in a concentration of about 0.001 %. 

Therefore, also the companies in Serbia licensed for the treatment of WEEE shall be taken into 

account as a potential source of POPs-containing wastes. The 20 relevant companies are listed 

in Tables 2 and 3 (chapter 4.2.4) of the EEE/WEEE waste management plan. 

 

Besides these closed systems, PCBs were used in open systems where the PCB-based sub-

stances have a direct contact to the environmental media. The main purposes where PCBs 

were used in such open systems are listed in Table 5. These purposes display respectively the 

sources of PCB-containing wastes. The quantity of PCB fluids imported for use in the industry in 

open systems is not known.  

Table 5: Use of PCB-components in open systems 

purpose products 

lubricant brake fluids, motor oil, compressor fluids, casting waxes 

inks and coatings 
paints, print inks, ship surface paints, textile surface agents,  

copy paper, flame retardants for furniture, walls and others 

plastifiers fillers for concrete joints, PVC, rubber seals 

others 
insulation material, adhesives, binding agents for anti-dust-protection, 

pesticides 

 

 

Tetra-, Penta-, Hexa-, Heptabromodiphenyl ether 

Polybromodiphenyl ether congeners including Tetra-BDE, Penta-BDE, Hexa-BDE, and Hepta-

BDE inhibit or suppress combustion in organic materials and therefore are used as additive 

flame retardants. 

Article 4 of the Stockholm Convention provides a Register to identify the Parties that have spe-

cific exemptions listed in Annex A or Annex B. The EU has registered all relevant PBDE for the 

further use without expiry date. While the production, placing on the market and use of the rele-

vant PBDE are prohibited, some recycling articles containing these substances and produced 

before introduction of the ban cannot be excluded. 

PBDE are used as commercial mixtures of some of all 209 PBDE congeners. The concentration 

of Bromine and the share of the single PBDE congeners varies according to the relevant pur-

pose of the commercial mixture (Table 6). Therefore, it has to be distinguished between the 

classification of the homologue groups of PBDE congeners and the named commercial PBDE 

mixtures. 

Therefore, the bans according to the Stockholm Convention for Tetra- and Penta-BDE refer to 

the commercial mixture of c-pentaBDE and the determinations for Hexa- and Hepta-BDE refer 

to the commercial mixture of c-octaBDE (despite the homologue Octa-BDE congeners with a 

share of 1/3
rd

 in the mixture are not subject to the restrictions of Stockholm Convention). In the 

same way, the intended ban of Deca-BDE refers to the commercial mixture of c-decaBDE, 

where the homologue Deca-BDE congeners represent the very main share in the mixture.  
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Table 6: composition of commercial mixtures of PBDE 

Commer-

cial  

mixture 

Homologue congener groups and relevant concentration [%] 

tetraBDE 

BDE-47 

é 

pentaBDE 

BDE-99 

BDE-100 

hexaBDE 

BDE-153 

BDE-154 

é 

heptaBDE 

BDE-171 

BDE-180 

BDE-183 

é 

octaBDE 

BDE-196 

BDE-197 

BDE-203 

é 

nonaBDE 

BDE-206 

BDE-207 

é 

decaBDE 

BDE-209 

c-pentaBDE 24-38 50-62 4-12 traces - - - 

c-octaBDE - é0.5 12 45 33 10 é0.7 

c-decaBDE - - - - traces 0.3-3 97-98 

 

C-OctaBDE was produced in France, Japan, Israel, the Netherlands, the United Kingdom and 

the USA in a total amount of about between 102,700 and 118,500 tons. The annual production 

in 1994 was about 6000 tons and decreased to an amount of 3800 tons in 2001. 

C-pentaBDE was produced from 1970 up to 2004 in Australia, the European Union, Israel and 

the USA in a total amount of about between 91,000 and 105,000 tons (85,000 t USA, 15,000 t 

Europe (D: 1985: 1800 t, 1988: 1200 t)). 

The c-decaBDE which is relevant in the near future is produced in about 56,000 t/a (basis 2003) 

where 80 % is used in electric and electronic equipment. The total amount worldwide is reported 

between 1.1 and 1.25 Mio. tons. 

 

Besides the bans in the Stockholm Convention, PBDE is regulated in the Directive 2011/65/EU 

on the restriction of the use of certain hazardous substances in electrical and electronic equip-

ment as amended. Member States shall ensure that such equipment placed on the market, in-

cluding cables and spare parts for its repair, its reuse, updating of its functionalities or upgrading 

of its capacity, does not contain substances in homogeneous materials which are listed in An-

nex II with no more than the maximum concentration value. Annex II lists among other inorganic 

and organic pollutants also PBDE and determines the maximum tolerable concentration value 

with 0.1 % (1,000 mg/kg).  

This corresponds with the requirements on PBDE from the Regulation 850/2004 as amended 

with Regulation 757/2010 (Annex I) and Regulation 1342/2014 (Annexes IV and V). The rele-

vant limit values are shown in Figure 5. According to Annex I, the specific exemption on use of 

PBDE can be summarized as follows: 

¶ if the concentrations of PBDE is maximum 10 mg/kg (single PBDE) in substances, prepara-

tions, articles or as constituents of the flame-retarded parts of articles, the PBDE is seen as 

an unintentional trace contaminant  

¶ the production, placing on the market and use of articles and preparations containing con-

centrations below 1,000 mg/kg PBDE (single PBDE) are allowed when produced from waste 

recycling operations 

¶ the production, placing on the market and use of EEE within the scope of RoHS-Directive 

¶ For such articles already in use in the Union before 25 August 2010, Article 4(2), third and 

fourth subparagraphs of the Regulation 850/2004 shall apply, it means MS informs the 

Commission and the Commission informs the Secretariat of the Stockholm Convention. 
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Figure 5: limit values and exceptions for PBDE defined in Annexes I, IV and V of the Regulation 

(EC) No. 850/2004  

 

The main manufacturing sectors that have used POP-PBDEs include electrical and electronics 

industry (56 %), construction industry (31 %), furniture industry, textile and carpet industry (to-

gether 13 %). PBDE are added to polymer products in a concentration between 5 and 30 %) 

According to the guidance for the inventory of PBDE under the Stockholm Convention
13

, the 

following sources can be qualified for PBDE: 

¶ c-PentaBDE 

¶ PUR foam used as cushioning material for furnitures, packaging, as insulation and con-

struction foam; 90 to 95 % of all c-pentaBDE 

¶ textile Coatings and impregnation for carpets, automotive seats, furniture in homes, offi-

cial buildings, aircrafts, underground railways 

¶ coatings for Marine and industry lacquers for protection of containers 

¶ epoxy resins for circuit boards and as protective coatings in electronic equipment 

¶ rubber for transportation conveyor belts 

¶ PVC used for wires, cables, floor mats 

¶ Drilling oils, hydraulic fluids for Offshore and coal mining 

¶ c-OctaBDE 

¶ acrylonitrileȤbutadieneȤstyrene (ABS) polymers, accounting for about 95% of cȤOctaBDE 

supplied in the EU 

¶ High Impact Polystyrene (HIPS), PolybutylenȤTerephtalate (PBT), PolyamideȤPolymers 

¶ most of the plastic parts mentioned above were used as Polymer casings/parts in electric 

and electronic appliances 

 

Sources of PBDE are at first all plants which process PBDE within the production of goods like 

PUR foam, coatings, rubber, electric devices. The number of such enterprises is not known and 

should be subject to further investigation or to an inventory on POPs/PBDE. 

                                                      
13

 

http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidancefortheinventoryofPBDEs

/tabid/3171/Default.aspx  

http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidancefortheinventoryofPBDEs/tabid/3171/Default.aspx
http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidancefortheinventoryofPBDEs/tabid/3171/Default.aspx
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Secondly, all enterprises which use PBDE containing goods shall be recognized as source of 

PBDE. This includes not only the commercial sector but also the public sector, trade and private 

households concerning the use of treated textiles, electric and electronic equipmenté The main 

focus in the industrial sector should be on the construction enterprises (PUR foam from con-

struction of new buildings as well from demolition and renovation of old ones), enterprises using 

conveyor belts like mining enterprises, power stationsé 

As a main source of PBDE should be recognized the recycling industry and waste management 

enterprises especially plants for the 

¶ dismantling of electric and electronic equipment (circuit boards, coated plastic partsé); the 

20 relevant companies in Serbia licensed for the treatment of WEEE shall be taken into ac-

count as a potential source of POPs-containing wastes (listed in Tables 2 and 3 (chapter 

4.2.4) of the EEE/WEEE waste management plan). 

¶ dismantling of vehicles (coated textiles, construction foamé) 

¶ shredder plants for vehicles, WEEE and bulky wastes from households (there, it is expected 

the biggest chance to detect PBDE in the fluff and plastic parts) 

¶ rubber and plastic recycling 

¶ treatment and sorting of mineral and mixed construction and demolition material 

¶ Import of devices/equipment/products from countries without prohibition of PBDE. 

According to the draft updated NIP, the total inventory (basis 2013) is approximately between 

38 to 87 tons for the sum of all tetra-, penta-, hexa- and hepta-BDE congeners based on identi-

fied sources of these pollutants. The variety results especially from hexa-BDE (between 6.1 and 

16.1 tons) and hepta-BDE (between 20 and 59 tons). With an average PBDE concentration 

within products of 5 to 30 %, the total amount of PBDE containing wastes could be calculated 

as minimum 130 tons (38 t / 0.3) and maximum 1,740 tons (87 t / 0.05), but this figure seems to 

be not realistic. For an alternative calculation compare chapter 4.2.2. 

 

PBDE do not have a particular chemical but only a physical connection to the productós surface. 

PBDE can therefore be easily released into the environment during the whole life cycle of the 

relevant product. It cannot be excluded that PBDE will be compartment of sewage sludge from 

washing processes of coated textiles and of landfill leachate from the disposal of PBDE contain-

ing wastes on landfills. It can be stated that the PBDE concentration in sewage sludge is not 

only caused by industrial waste water but more by waste water from households and small 

business enterprises
14

. PBDE belongs to the priority hazardous substances according to Annex 

X of the water framework Directive 2000/60/EG as amended. 

 

Perfluorooctanesulfonic acid and salts 

The current intentional use of PFOS is widespread and includes: electric and electronic parts, 

fire-fighting foam, photo imaging and paper industry, hydraulic fluids and textiles. PFOS and its 

derivatives are used in numerous manufacturing processes because of their nonȤreactive prop-

erties, low surface tension, chemical stability, resistance to acids and high temperature. They 

have historically been used in a wide variety of applications, including fire-fighting foams and 

surface resistance/repellence to oil, water, grease or soil. PFOS is still produced in several 

Asian countries. PFOS is also an unintended degradation product of related anthropogenic 

chemicals. 

                                                      
14

 Umweltbundesamt: Emissionen organischer und anorganischer Stoffe aus kommunalen Kläranlagen; Wien, 2009; 

http://www.umweltbundesamt.at/fileadmin/site/publikationen/REP0247.pdf  

http://www.umweltbundesamt.at/fileadmin/site/publikationen/REP0247.pdf
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According to the guidance for the inventory of perfluorooctane sulfonic acid and related chemi-

cals listed under the Stockholm Convention
15

, the global use is estimated on the amount of 

4481 tons with the following applications: 

¶ 2,160 tons (48.2 %) for industrial surface treatment in textile mills, leather tanneries, fibre 

producers, carpet manufacturers, finishers as well as public/professional surface treatment 

by apparel and leather, upholstery, carpets, automobile interiors,  

¶ 1,490 tons (33.2 %) for paper protection in paper mills (food and non-food contact applica-

tions),  

¶ 151 tons (3.4 %) fire-fighting foams,  

¶ 680 tons (15.2 %) for various Industrial, commercial, and consumer applications, e.g. Mining 

and oil well surfactants, surfactant/wetting agent and mist suppressants for metal plating, 

electronic etching baths, photolithography, electronic chemicals, hydraulic fluid additives, al-

kaline cleaners, floor polishes, photographic film, denture cleaners, shampoos, chemical in-

termediates, coating additives, carpet spot cleaners, insecticide in bait stations.  

 

According to the table shown in Figure 6, the demand of PFOS in the EU can be assessed with 

total 12 t/a
16

. Supposed that PFOS were used constantly over 40 years since the early 1960s, 

the total inventory of PFOS in the EU should be maximum 480 tons (about 11 % of the world 

production seems to be rational). 

 

 

 

 

 

 

 

 

 

Figure 6: estimated current demand for PFOS related substances in the EU 

The relevant limit values for PFOS according to Annexes I, IV and V of the Regulation 850/2004 

as amended with Regulation 757/2010 (Annex I) and Regulation 1342/2014 (Annexes IV and V) 

are shown in Figure 7. The exemptions on use according to Annex I are as follows:  

¶ Maximum PFOS concentration of 10 mg/kg in substances or in preparations shall be seen as 

an unintentional trace contaminant 

                                                      
15

 

http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidancefortheinventoryofPFOS/t

abid/3169/Default.aspx  

16
 PFOS, risk reduction strategy and analysis of advantages and drawbacks; final report prepared for department for 

Environment, food and rural affairs and the Environment agency for England and Wales; BRE Environment, August 

2004 

http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidancefortheinventoryofPFOS/tabid/3169/Default.aspx
http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidancefortheinventoryofPFOS/tabid/3169/Default.aspx
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¶ Maximum PFOS concentrations of 1,000 mg/kg in semi-finished products or articles, or parts 

thereof
17

 

¶ Maximum PFOS concentration of 1 ɛg/m2
 of the coated material in textiles or others 

¶ For such articles already in use in the Union before 25 August 2010, Article 4(2), third and 

fourth subparagraphs of the Regulation 850/2004 shall apply, it means MS informs the 

Commission and the Commission informs the Secretariat of the Stockholm Convention. 

¶ Fire-fighting foams that were placed on the market before 27 December 2006 may be used 

until 27 June 2011, temporary time limit is already expired 

¶ If the quantity released into the environment is minimised, production and placing on the 

market is allowed for the following specific uses provided that Member States report to the 

Commission every four years on progress made to eliminate PFOS: 

¶ until 26 August 2015, wetting agents for use in controlled electroplating systems, tempo-

rary time limit is already expired; 

¶ photoresists or anti reflective coatings for photolithography processes; 

¶ photographic coatings applied to films, papers, or printing plates; 

¶ mist suppressants for non- decorative hard chromium (VI) plating in closed loop systems; 

¶ hydraulic fluids for aviation.  

 

 

 

 

 

 

 

 

 

 

 

Figure 7: limit values and exceptions for PFOS defined in Annexes I, IV and V of the Regulation 

(EC) No. 850/2004  

 

The EU has registered PFOS, its salts and pursuant to paragraph 1 of part III of annex B of the 

Stockholm Convention for the further production and the further use in the above mentioned 

acceptable purposes and activities (notification on 31.3.2011): 

The EU restriction is not limited to PFOS, its salts and PFOS-F but covers all PFOS derivatives 

defined as C8F17SO2X, X= OH, metal salt (O-M+), halide, amide, and other derivatives including 

polymers.  

 

Besides paper and textile industry, the galvanic industry should be recognised as the main 

source of PFOS contaminated wastes. Especially by chromium plating, anodising and acid pick-

                                                      
17

 calculated with reference to the mass of structurally or micro-structurally distinct parts that contain PFOS 
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ling processes PFOS can be expected. Furthermore, the photographic industry should be taken 

into account as important source of PFOS emissions because of paper and film production, de-

velopers, printing plates. On 3
rd

 place ranges the aviation industry using hydraulic fluids contain-

ing PFOS. Possibly, PFOS can still be found in foam of fire-fighting devices or in stockpiles of 

outdated or maintained fire-fighting devices. 

 

It is proven that the PFOS concentration in indoor air of flats and offices can be 30 to 570 times 

higher than the outside air caused by the use of coated papers and textiles. But these diffuse 

sources cannot be managed in an economically reasonable way. But on the other hand, PBDE 

can also be found in waste water caused by industrial and private textile cleaning. Waste water 

cleaning plants do not degrade or destroy the PFOS compartments, so they can be found in the 

sewage sludge and as well in the cleaned water. In order to avoid the further delivery of PFOS 

from waste water cleaning plants into the cleaned water or into the soil (especially by using the 

sewage sludge as fertiliser in the agriculture), all waste water cleaning plants should be recog-

nised as PFOS source and to be monitored concerning the PFOS matter. 

 

Hexabromobiphenyl 

According to available information, hexabromobiphenyl was used as flame retardant and is no 

longer produced or used in most countries. Hexabromobiphenyl is an industrial chemical that 

has been used mainly in the 1970s in three main commercial products: 

¶ Acrylnitrite-Butadiene-Styrene thermoplastics in construction industry (e.g. motor housings) 

and electrical equipment (e.g. radio and TV parts),  

¶ PUR foam for automotive upholstery,  

¶ coating and lacquers, etc. 

Commercial used Hexabromobiphenyl is a mixture of up to 42 congeners of polybrominated 

Biphenyls (PBB) with 6 substituted Bromo-connections (PBB-congeners 128 to 169). 

Approximately 5,400 tons of HBB were produced in the USA from 1970 to 1976 and for no other 

country production of HBB have been recorded. Due to small production and limited use, it is 

likely that most HBB-containing materials were disposed of years ago. Hence, the chemical is of 

minor relevance for the inventory process in many countries. Levels in food were mostly below 

detection levels. 

Annex I of the Regulation 850/2004 does not define any limit value or exemption for the further 

use of articles containing Hexabromobiphenyl. Insofar, the only relevant limit values are 50 

mg/kg according to Annex IV of this Regulation determining the need to destroy Hexabromo-

biphenyl in relevant wastes, as well as 5000 mg/kg determining the limit for an alternative non-

destructive disposal of relevant mineral wastes. 

Nevertheless, besides the bans in the Stockholm Convention, Hexabromobiphenyl is regulated 

as part of PBB in the Directive 2011/65/EU on the restriction of the use of certain hazardous 

substances in electrical and electronic equipment as amended (RoHS). Member States shall 

ensure that such equipment placed on the market, including cables and spare parts for its re-

pair, its reuse, updating of its functionalities or upgrading of its capacity, does not contain sub-

stances in homogeneous materials which are listed in Annex II with no more than the maximum 

concentration value. Annex II lists among other inorganic and organic pollutants also PBB and 

determines the maximum tolerable concentration value with 0.1 % (1,000 mg/kg). 
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Hexabromocyclododecane 

HBCD is used a flame retardant additive for plastics providing fire protection during the life time 

of vehicles, buildings or articles since 1970. The main uses of HBCD globally are in expanded 

(EPS), extruded (XPS) and high impact polystyrene (HIPS) foam while the use as polymer dis-

persions for textile applications and electric and electronic appliances is smaller.  

 

According to the Guidance for the inventory, identification and substitution of Hexabromocy-

clododecane of the Stockholm Convention
18

, HBCD is produced in the USA, Europe and Asia 

(Figure 8).  

 

 

 

 

 

 

 

 

Figure 8: production sites of HBCD  

 

The total global demand for HBCD is mentioned by  

¶ 2001 with 16,700 tons, thereof 9,500 in Europe (57 %), 3,900 tons in Asia and 2,800 tons in 

North and South America, 

¶ 2002 with 21,447 tons,  

¶ 2003 with 21,951 tons  

¶ 2010 with 28,000 tons 

¶ 2011 with 31,000 tons.  

From the estimated total production of HBCD in 2011 of around 31,000 tons, 7,000 tons were 

produced in the USA, and 18,000 tons in China. About 6000 t/a HBCD are produced in EU in 

only one manufacturing plant in the Netherlands.  

Further 6,000 t/a HBCD are imported to the EU as substances or preparations. The further im-

port as compartment of coated articles is unknown. The about yearly 12,000 tons (basis 2011, 

respective 39 % of the total worldwide demand) are used for EPS production (45 %), for XPS 

production (51 %) as well as for HIPS production and textile coating (2 % each). The ECHA re-

leased
19

 the following numbers of plants which process HBCD for the manufacture of products:  

¶ 78 formulators for HBCD in EPS (22 mainly in Germany, the Netherlands and France) and 

XPS (56 mainly in Germany, Italy and Spain) 

¶ 24 producers of textile coatings 

                                                      
18

 

http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidanceforHBCD/tabid/5332/Def

ault.aspx  

19
 ECHA; Background document for hexabromocyclododecane; 1 June 2009 

http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidanceforHBCD/tabid/5332/Default.aspx
http://chm.pops.int/Implementation/NationalImplementationPlans/Guidance/GuidanceforHBCD/tabid/5332/Default.aspx
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¶ about 600 EPS converters 

¶ unknown number of producers of articles containing HIPS 

¶ 21 producers of XPS articles 

¶ 1000s of end users installing insulation boards in construction (EPS and XPS) 

¶ unknown number of recyclers of HIPS parts from electronic equipment and recyclers of insu-

lation boards. 

The relevant limit values for HBCD according to Annexes I, IV and V of the Regulation 850/2004 

as amended with Regulations 2016/293 (Annex I) and 2016/460 (Annexes IV and V) are shown 

in Figure 9.  

 

 

 

 

 

 

 

 

 

Figure 9: limit values and exceptions for HBCD defined in Annexes I, IV and V of the Regulation 

(EC) No. 850/2004  

 

The exemptions on use and the conditions therefore according to Annex I are as follows:  

¶ Maximum HBCD concentration of 100 mg/kg in substances, preparations, articles or as con-

stituents of the flame-retarded parts of articles, this determination is subject to review by the 

Commission by 22 March 2019 

¶ Production, placing on the market and use of HBCD, whether on its own or in preparations, 

in the production of expanded polystyrene articles shall be allowed, but such use needs an 

authorization in accordance with Title VII of REACH; the relevant authorization was released 

by a Commission Implementation Decision of 8 January 2016 and comprises 13 companies 

which are allowed to produce unexpanded HBCD-containing pellets for the EPS production 

as well as to produce articles consisting of such pellets; the authorization is displayed in An-

nex 2 (chapter 13.2) of this plan and is limited up to 21 August 2017.  

¶ Without prejudice to the authorization, the placing on the market and use in buildings of EPS 

or XPS articles containing HBCD which were produced up to 22 March 2016 shall be al-

lowed until 22 June 2016.  

¶ For such articles already in use in the Union before 22 March 2016, Article 4(2), third and 

fourth subparagraphs of the Regulation 850/2004 shall apply, it means MS informs the 

Commission and the Commission informs the Secretariat of the Stockholm Convention. 

¶ The placing on the market and use in buildings of imported EPS articles containing HBCD 

shall be allowed until 21 August 2017. Such articles already in use by that date may continue 

to be used. 

¶ EPS containing HBCD must be identifiable by labelling or other means during its life cycle. 
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Production and use of HBCD is in general prohibited since 03/2016, but the exceptional further 

use of EPS is possible according to the above mentioned exemptions up to 08/2017 is possible. 

Concerning the Stockholm Convention, the Czech Republic has announced the further use and 

production (?) of HBCD in order to continue the insulation of buildings for energy efficiency pur-

poses until less hazardous substitutes are available. 

Main source of HBCD containing wastes is the construction and demolition of wastes, because 

the main share of all HBCD products is represented by polystyrene insulation material used for 

the coating of buildings, basements and roofs.  

 

The Republic of Serbia submitted to the Depositary of the Stockholm Convention notification on 

impossibility of non-inclusion of HBCD into Annex 1 to the Convention until 21 August 2015 in 

accordance with Article 21 and 22 of the Stockholm Convention, due to socio economic rea-

sons. Accordingly, bans and restrictions of the production, placing on the market and use of 

HBCD shall be regulated through amendments to the Rulebook on Bans and Restrictions of 

Placing on the Market and use of Chemicals until end of 2016 through harmonization of national 

legislation with E-Regulation 2016/293 amending the EU-Regulation 850/2004. According to the 

results of the Preliminary HBCD Inventory, assessed overall quantity of HBCD on the market of 

the Republic of Serbia is 37,272 tons for 2011, emphasizing that it is necessary to bear in mind 

unreliability of this number due to unavailability of certain portion of data and based on the 

available data from the Integrated Chemicals Registry and Custom administration. 

 

Based on data in the NIP, companies that imported EPS and XPS granulate in 2011 to Serbia 

were identified by the Customs Administration and such granulate which was used for the pro-

duction of insulation panels is calculated in overall quantity of 23,450 tons, thereof 2,750 tons 

HBCD containing granulate. 

The assessed overall quantity of HBCD on the market of the Republic of Serbia is 37.272 t for 

2011, but this figure seems not to be reliable due to unavailability of certain data. Provided that 

96 % was used for EPS/XPS purposes according to the above mentioned proportion, the share 

of EPS and XPS would be almost 36 tons. 

EPS contains in general about 7,000 mg/kg (0.7%) and XPS about 15,000 mg/kg (1.5%) HBCD. 

Supposed that the HBCD amount - deducting a share for the use in other products ï in Serbia 

was used ½ each for the EPS and XPS production, it can be calculated an annual amount 

(here: related to the figures from 2011) of at least 

¶ 18 tons / 0.007 = 2570 tons EPS and 

¶ 18 tons / 0.015 = 1200 tons XPS. 

 

Hexa- and Pentachlorobenzene 

First introduced in 1945 to treat seeds, HCB kills fungi that affect food crops. It was widely used 

to control wheat bunt. It is also a byproduct of the manufacture of certain industrial chemicals 

and exists as an impurity in several pesticide formulations. 

PeCB was used in PCB products, in dyestuff carriers, as a fungicide, a flame retardant and as a 

chemical intermediate e.g. previously for the production of quintozene. PeCB might still be used 

as an intermediate. PeCB is also produced unintentionally during combustion, thermal and in-

dustrial processes. It also present as impurities in products such as solvents or pesticides. 
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Twice a year the secretariat of the UNECE publishes emission data on the basis of the 

CLRTAP
20

. This overview shows tables of the emission data by pollutant in relation to the re-

spective emission reduction obligations set for each Party under the different protocols. Serbia 

reported for the basis year 1990 a total HCB emission of 0.3 kg. This represents a very negligi-

ble part (< 0,006 %) compared to the EU-28 with a total emission of 5,321.1 kg in 1990. 

Up to 2013, the emission in Serbia reduced by approximately 23 % on about 0.2 kg. In the 

same time, the emission in the EU-28 was 187.9 kg (reduction by almost 96 %). The quota of 

the Serbian emission is about 0,1 % 

 

There are no exemptions in annex I of the EU-Regulation 850/2004 for the further use of articles 

containing Hexa- or Pentachlorobenzene. Relevant articles shall be managed as wastes and 

the POPs are required to be destroyed within the waste in a concentration above 50 mg/kg. The 

alternative non-destructing disposal of mineral wastes containing these POPs is possible for 

wastes with a concentration of less than 5,000 mg/kg 

 

Hexachlorobutadiene 

Annex I of the EU-Regulation 850/2004 defines only exceptions for the further use of HCBD 

with-out any limit values. According to this, articles produced up to 10 July 2012 could be placed 

on the marked and be used only until 10 January 2013. But the same articles which were al-

ready in use up to the above mentioned time limit can be used furthermore, provided that the 

MS informs the Commission and the Commission informs the Secretariat of the Stockholm 

Convention according to Article 4(2), third and fourth subparagraphs of the Regulation 

850/2004. Figure 10 shows the relevant restrictions from EU-Regulation 850/2004. The limit 

value to destruct HCBD in wastes is 100 mg/kg and up to a limit value of 1000 mg/kg mineral 

HCBD containing wastes can be disposed without destruction. 

 

 

 

 

 

 

 

 

 

 

Figure 10: limit values and exceptions for HCBD defined in Annexes I, IV and V of the Regula-

tion (EC) No. 850/2004  

 

 

                                                      
20

 

https://www.unece.org/fileadmin/DAM/env/documents/2016/AIR/Trend_tables/Trend_Tables_IC_151123_HCB.

pdf  

https://www.unece.org/fileadmin/DAM/env/documents/2016/AIR/Trend_tables/Trend_Tables_IC_151123_HCB.pdf
https://www.unece.org/fileadmin/DAM/env/documents/2016/AIR/Trend_tables/Trend_Tables_IC_151123_HCB.pdf
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Short-chain chlorinated paraffins 

Short-chain chlorinated paraffins are Alkanes, C10-13, with chloro substitutes with greater than 

48% chlorination. 

The relevant limit values for SCCP according to Annexes I, IV and V of the Regulation 850/2004 

as amended with Regulations 2015/2030 (Annex I) and 1342/2014 (Annexes IV and V) are 

shown in Figure 11. 

 

 

 

 

 

 

 

 

 

Figure 11: limit values and exceptions for SCCP defined in Annexes I, IV and V of the Regula-

tion (EC) No. 850/2004  

The exemptions on use and the conditions therefore according to Annex I are as follows: 

¶ Production, placing on the market and use is allowed of  

¶ substances and preparations with a SCCP concentration of less than 10,000 mg/kg  

¶ articles with a SCCP concentration of less than 1,500 mg/kg 

¶ The use is allowed concerning  

¶ SCCP-containing conveyor belts in mineral exploitation industry and sealings which were 

already used up to 4 December 2015 

¶ other SCCP containing articles which were already used up to 10 July 2012  

¶ For these articles Article 4(2), third and fourth subparagraphs of the Regulation 850/2004 

shall apply, it means MS informs the Commission and the Commission informs the Secretar-

iat of the Stockholm Convention. 

 

Polychlorinated Naphthalins 

Polychlorinated naphthalenes means chemical compounds based on the naphthalene ring sys-

tem, where one or more hydrogen atoms have been replaced by chlorine atoms. 

PCNs make effective insulating coatings for electrical wires. Others have been used as wood 

preservatives, as rubber and plastic additives, for capacitor dielectrics and in lubricants. 

Made by chemically reacting chlorine with naphthalene, a soft, pungent solid made from coal or 

petroleum and often used for mothproofing. PCNs started to be produced for high-volume uses 

around 1910 in both Europe and the United States. To date, intentional production of PCN is 

assumed to have ended. PCN are unintentionally generated during high-temperature industrial 

processes in the presence of chlorine. 

Annex I of the EU-Regulation 850/2004 defines only exceptions for the further use of PCN with-

out any limit values. According to this, articles produced up to 10 July 2012 could be placed on 
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the marked and be used only until 10 January 2013. But the same articles which were already 

in use up to the above mentioned time limit can be used furthermore, provided that the MS in-

forms the Commission and the Commission informs the Secretariat of the Stockholm Conven-

tion according to Article 4(2), third and fourth subparagraphs of the Regulation 850/2004. Figure 

12 shows the relevant restrictions from EU-Regulation 850/2004. The limit value to destruct 

PCN in wastes is 10 mg/kg and up to a limit value of 1000 mg/kg mineral PCN containing 

wastes can be disposed without destruction. 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: limit values and exceptions for PCN defined in Annexes I, IV and V of the Regulation 

(EC) No. 850/2004  

 

4.1.1.3 Unintentional generation  

Polychlorinated Dibenzodioxins and ïfurans 

PCDD are produced unintentionally due to incomplete combustion in thermal processes. PCDD 

are emitted also from automobile emissions as well during the manufacture of pesticides and 

other chlorinated substances.  

PCDF are produced unintentionally from many of the same processes that produce PCDD, and 

also during the production of PCBs. They have been detected in emissions from waste incinera-

tors and automobiles. Furans are structurally similar to dioxins. 

Therefore, the main sources of PCDD/PCDF can be determined as 

¶ incineration of wastes 

¶ production of electric energy and steam by burning carbon-based fuels like coal, lignite, 

wood, peaté 

¶ metallurgical processes 

¶ unintentional and agricultural fires   

¶ transportation sector 

¶ production processes especially for organic chemicals 

 

POPs which were used for surface treatment e.g. with textiles, plastics or paper can be found in 

waste water because they can easily be released from the coated products during washing, 

cleaning or waste treatment processes into the municipality or commercial waste water. 
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4.1.2 Classification of wastes containing POPs 

In general, wastes have to be characterized as hazardous according to the general criteria in 

Annex III of the Directive 2008/98/EC as amended. So, wastes shall be considered as hazard-

ous if at least one of the 15 defined properties of wastes which render them hazardous (see 

Table 7) is fulfilled. Only the hazardous property HP 9 ï infectious can be excluded definitely 

concerning wastes containing POPs. All other characteristics are possible, more or less. The 

most probably characteristics are the toxicity (acute or STOT), the CMR-characteristic and the 

ecotoxicity (marked in bold). 

 

Table 7: Properties of waste which render them hazardous according to Annex III of the Di-

rective 2008/98/EC 

Hazardous Properties of Wastes 

HP 1 Explosive 

HP 2 Oxidising  

HP 3 Flammable 

HP 4 Irritant ï skin irritation and eye damage 

HP 5 Specific Target Organ Toxicity (STOT) and Aspiration Toxicity 

HP 6 Acute Toxicity 

HP 7 Carcinogenic 

HP 8 Corrosive 

HP 9 Infectious 

HP 10 Toxic for Reproduction 

HP 11 Mutagenic 

HP 12 Release of an acute toxic gas 

HP 13 Sensitising 

HP 14 Ecotoxic 

HP 15 
Waste capable of exhibiting a hazardous property listed above not  

directly displayed by the original waste 

 

But, wastes containing POPs have a special characteristic which is neither defined as one of 

the hazardous properties of wastes itself nor part of one of these properties: POPs are persis-

tent and able for bioaccumulation.  

One waste-related rule determines that POP-containing wastes shall be considered as hazard-

ous wastes because of their specific persistent and bioaccumulating characteristic, independent 

of the hazardous properties mentioned above: According to No. 2 in the chapter ñAssessment 

and Classificationò of the introducing explanations to the ELW, wastes containing specific POPs 

listed as follows have to be classified as hazardous wastes if the lower concentration limits indi-

cated in Annex IV to Regulation (EC) No. 850/2004 are exceeded (compare Table 3). These 

POPs are PCDD/PCDF, DDT, Chlordane, HCH including Lindane, Dieldrin, Endrin, Heptachlor, 

HCB, Chlordecone, Aldrin, PeCB, Mirex, Toxaphene, Hexabromobiphenyl and PCB.  
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According to this determination, wastes containing all other POPs (PBDE, PFOS, endosulfans, 

hexachlorobutadiene, PCN, SCCP, HBCD and in future
21

 PCP) are not classified as hazardous 

because of their POPs characteristics. For wastes containing these POPs, the general rules for 

waste classification according to the hazardous characteristics mentioned above are applicable. 

This classification scheme is connected to the classification of chemicals according to the Regu-

lation (EC) No. 1272/2008 on Classification, Labelling and Packaging of chemicals (CLP) im-

plementing the Globally Harmonized System of classification and labelling of chemicals (GHS). 

The European Chemicals Agency (ECHA) created and updates a C+L inventory for the classifi-

cation and labelling of chemicals according to CLP. The C+L inventory is available under the 

website https://www.echa.europa.eu/information-on-chemicals/cl-inventory-database . For 

all POPs that are not determined to render wastes as hazardous according to the limit values in 

Annex IV of the Regulation (EC) No. 850/2004, the relevant chemical classification and the de-

rived waste classification is shown in Table 8. 

 

The limit values to establish the hazardousness of POPs-containing wastes are determined ei-

ther by the limit values of annex IV of the POPs-Regulation (according to the ELW) or by the 

harmonized classification
22

 according to the CLP-Regulation. For all POPs which are classified 

according to CLP, the limit values are derived for each chemicals characteristic from annex III of 

the waste framework directive. The lowest limit value determines the limit value for the classifi-

cation as hazardous waste and is marked in Table 8 in bold letters. 

It shall be taken into account that this determination in the ELW is only applicable in case of mir-

ror entries. All other as absolutely hazardous or non-hazardous categorized waste codes do not 

need any decision about the assignment to a hazardous or non-hazardous waste code. 

 

The limit value for PCB (50 mg/kg) corresponds to the specific limit value which is defined for 

PCB according to CLP (compare C+L inventory). The determination of the PCB concentration 

shall be carried out according to the following rules: Six of the total 209 PCB congeners are very 

relevant and are described as the so-called Ballschmiter-congeners. These are the congeners 

PCB-28,  

PCB-52, PCB-101, PCB-138, PCB-153 and PCB-180 which shall be detected and to be used to 

calculate the total PCB concentration. According to the standard DIN EN 12766-2, the detected 

concentration of the Ballschmiter congeners shall be added and the sum shall be multiplied with 

the factor 5.  

In a similar way, the total concentration of PCDD/PCDF shall be established according to a cal-

culation method: The footnotes to Annexes IV and V of the Regulation 850/2004 determine 

congeners of 7 Dioxins and 10 Furans with relevant TEQ according to the WHO (Figure 13). 

The detected concentration of these congeners shall be multiplied with the relevant TEQ and 

the 17 products shall be added. 

 

 

 

 

                                                      
21

 If PCP is listed in Annex IV of the Regulation (EC) No. 850/2004. 

22
 For the harmonized classification of all POPs mentioned in Table 8 which have to be classified according CLP, no 

specific limit values are determined. 

https://www.echa.europa.eu/information-on-chemicals/cl-inventory-database
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Table 8: limit values for classification of POPs wastes as hazardous 

POP 

classifica-

tion acc. De-

cision 

2000/532/EC 

classification 

C+L inventory 

Hazard  

statement 

Limit value acc. 

Annex III Di-

rective 

2008/98/EC 

Aldrin, Chlordane, Dieldrin, En-

drin, Heptachlor, HCB, Toxa-

phene, Mirex, DDT, chlordecone, 

HCH and Lindane, Pentachloro-

benzene, Hexabromobiphenyl 

50 mg/kg 

Not applicable 

PCBs 50 mg/kg 

PCDD/PCDF 15 µg/kg 

PBDE (c-pentaBDE) 

 

 

 

Not  

applicable 

Lact. 

STOT RE 2 

Aqua Acute 1 

Aqua Chron. 1 

H362 

H373 

H400 

H410 

- 

100 g/kg 

2500 mg/kg 

2500 mg/kg 

PBDE (c-octaBDE) Repr. 1B H360Df 3000 mg/kg 

PFOS 

Acute Tox 4 

Carc. 2 

Lact. 

STOT RE 1 

Aqua Chron. 2 

Repr. 1B 

H302, H332 

H351 

H362 

H372 

H411 

H360D 

250, 225 g/kg 

10 g/kg 

- 

10 g/kg 

25 g/kg 

3000 mg/kg 

endosulfans 

Acute Tox. 2 

Acute Tox. 4 

Aqua Acute 1 

Aqua Chron. 1 

H300, H330 

H312 

H400 

H410 

1000 mg/kg 

550 g/kg 

2500 mg/kg 

2500 mg/kg 

hexachlorobutadiene 
None harmonised classification, 

only 7 various notifications 
 

PCN 
None harmonised classification, 

only 1 notification 
 

SCCP 

Carc. 2 

Aqua Acute 1 

Aqua Chron. 1 

H351 

H400 

H410 

10 g/kg 

2500 mg/kg 

2500 mg/kg 

HBCD 
Repr. 2 

Lact. 

H361 

H362 

30 g/kg 

- 

PCP 

Acute Tox. 3 

Skin Irrit. 2 

Eye Irrit. 2 

Acute Tox. 2 

STOT SE 3 

Carc. 2 

Aqua Acute 1 

Aqua Chron. 1 

H301, H311 

H315 

H319 

H330 

H335 

H351 

H400 

H410 

50, 150 g/kg 

200 g/kg 

200 g/kg 

5000 mg/kg 

200 g/kg 

10 g/kg 

2500 mg/kg 

2500 mg/kg 
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Figure 13: congeners and TEQ for the calculation of PCDD/PCDF concentration in wastes 

 

Besides CLP, the chemicalôs legislation determines further restrictions concerning persistent 

and bioaccumulating substances. Annex XIII of the Regulation (EC) No. 1907/2006 on Registra-

tion, Evaluation, Authorization and Restriction of Chemicals (REACH) defines criteria for the 

identification of persistent, bioaccumulative and toxic (PBT) substances as well as for very per-

sistent and very bioaccumulative (vPvB) substances (compare Table 9).  

Table 9: criteria for PBT and vPvB substances according to REACH 
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PBT > 60 d > 40 d > 180 d > 120 d > 2000 < 0,01 mg/l 

C: 1A, 1B 

M: 1A, 1B 

R: 1A, 1B, 2 

STOT 

RE 1, 2 

vPvB > 60 d > 180 d > 5000  

 

The PBT- and vPvB-classification of substances is ï among others ï the condition to list the 

substance Candidate List of Substances of Very High Concern (SVHC) for Authorization. Cur-

rently, the SVHC candidate list contains 169 substances and thereof the following POPs ac-

cording to the Stockholm Convention including POPs-candidates: 
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¶ Hexabromocyclododecane (PBT) 

¶ Short-chained Chloroparaffins (PBT, vPvB) 

¶ PFOA (PBT) 

¶ Deca-BDE (PBT, vPvB) 

According to their relevance (PBT or vPvB properties; wide dispersive use; high volumes), these 

SVHC candidates are subject to check whether they shall be added to the list of substances 

subject to authorization in Annex XIV of REACH. Currently, only HBCD is part of this Annex. 

 

 

4.1.3 Overview on waste codes for wastes containing POPs 

4.1.3.1 Pesticides 

The total amount of wastes containing pesticides is shown in Table 10. All wastes generated in 

Serbia were exported to treatment facilities in other countries. The amount of wastes related to 

POPs pesticides is not documented expressively but - if existing - part of the total amount. 

Table 10: Amount of wastes containing pesticides 

waste code description 

amount of generated wastes con-

taining POPs pesticides [t] 

2010 2011 2012 2013 

02 01 08* 
Agrochemical waste containing hazardous 

substances 
- - - - 

15 01 10* 
Packaging containing residues of or con-

taminated by hazardous substances 
15.0 78.2 - 40.9 

20 01 19* pesticides contained in municipal waste - 59.5 - - 

 

 

4.1.3.2 Industrial products 

Polychlorinated Biphenyls  

PCB-containing wastes can be assigned immediately to the relevant waste codes of the ELW 

and are listed in the following table 11. All kinds of PCB waste have to be managed as hazard-

ous waste. 

The amounts of wastes were taken from the NIP. The figures for the exported PCB-wastes re-

sult not only from the amount of generated wastes but also from additional disposal measures 

from storage units. 
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Table 11: Amount of PCB-wastes 

waste 

code 
description 

amount of wastes containing PCB [t] 

generated exported 

2010 2011 2012 2013 2003-07 2013 

13 01 01* Hydraulic oils containing PCB - 0.4 - - 

10.5 

 

13 03 01* 
Insulation and heat transfer oils  

containing PCB 
2.4 1.8 0.76 0.01 79.92 

16 01 09* Components containing PCB - - - -   

16 02 09* 
Transformers and PCB-

containing capacitors 
20.5 39.4 12.47 34.4 267.2 277.85 

16 02 10* 

Disposed equipment containing 

or contaminated with PCB, oth-

er than these listed in 16 02 09* 

- - - -  4.97 

17 09 02* 

Waste generated from con-

struction and demolition which 

contains PCB 

- - - - 206 2.08 

total  22.9 41.6 13.23 34.41  364.82 

 

Tetra-, Penta-, Hexa-, Heptabromodiphenyl ether 

Waste codes that can contain PBDE are the following under consideration of possible main 

sources of PBDE wastes: 

¶ 16 01 04* discarded vehicles as well as 16 01 06 end-of-life vehicles, containing neither liq-

uids nor other hazardous components 

¶ 16 01 22 components not otherwise specified (shall be relevant for impregnated seats and 

plastic parts); 

the concentration of PBDE related to each component of a car is not known, only the aver-

age concentration of PBDE is assumed with 0.16 kg per car (see chapter 4.2.2); if the weight 

of a car is supposed to be about 1000 kg and the weight of PBDE containing car compo-

nents is estimated with 10 %, the PBDE concentration related to the car would be 160 mg/kg 

and related to the contaminated components 1,600 mg/kg; this concentration is below the 

limit concentration for the classification of wastes as hazardous (Table 8); therefore is the 

classification under the waste code 16 01 21* hazardous components other than those men-

tioned in 16 01 07 to 16 01 11 and 16 01 13 and 16 01 14 not necessary 

¶ 16 02 13* discarded equipment containing hazardous componentsé as well as 16 02 15* 

hazardous components removed from discarded equipment; 

¶ 20 01 35* discarded electrical and electronic equipment containing hazardous compo-

nentséfrom municipal waste streams; 

in opposite to the car components, WEEE and WEEE components shall be considered as 

hazardous wastes because the POPs concentration related to the relevant component 

seems to be higher than the limit value for the waste classification (caused by the low weight 

of WEEE components) 
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¶ 19 10 03* fluff-light fraction and dust containing dangerous substances; 

end-of-life vehicles and WEEE are in general subject to shredding operations in order to 

prepare the compact kinds of wastes after dismantling for the further disposal 

¶ 19 12 04 plastic and rubber as well as 19 12 08 textiles; 

for separated fractions from mechanical treatment, dismantling and sorting; especially plas-

tics are very relevant from dismantling operations from WEEE 

¶ 19 12 12 other wastes (including mixtures of materials) from mechanical treatment of wastes 

and 19 12 10 combustible waste (RDF); 

these waste codes are very relevant for not separated waste streams from mechanical 

treatment 

¶ 17 06 03* other insulation materials consisting of or containing dangerous substances; 

to be used for construction foams containing PBDE. 

 

Other kinds of waste containing PBDE are possible, e.g. the source-specific codes in waste 

chapters  

¶ 04 02 ñwastes from the textile industryò and 07 02 ñwastes from the MFSU of plastics, syn-

thetic rubber and man-made fibresò, especially halogenated wastes (07 02 03*, 07 02 07*, 

07 02 09*); 

very important for these two chapters are the waste codes comprising waste water and resi-

dues from their on-site effluent treatment 

¶ 08 ñWastes from MFSU of coatings (paints, varnishes and vitreous enamels), adhesives, 

sealants and printing inks 

¶ 20 03 07 bulky waste 

¶ 19 08 11*/12 and 19 08 13*/14 for sludge from biological and other external treatment of 

waste water.  

 

 

Perfluorooctanesulfonic acid and salts 

Waste codes that can contain PFOS are the following under consideration of possible main 

sources of PFOS wastes: 

¶ 16 05 04* gases in pressure containers (including halons) containing hazardous substances 

and 16 05 08* discarded organic chemicals consisting of or containing hazardous substanc-

es; 

to be used for PFOS containing fire-fighting foams either within the equipment or separated 

after dismantling 

¶ 13 01 05* non-chlorinated emulsions, 13 01 10* mineral based non-chlorinated hydraulic 

oils, 13 01 11* synthetic hydraulic oils or 13 01 13* other hydraulic oils; 

to be used for hydraulic fluids from aviation industry 

¶ 04 02 ñwastes from the textile industryò and 03 03 ñwastes from pulp, paper and cardboard 

production and processingò, especially sludge; 

very important for these two chapters are the waste codes comprising waste water and resi-

dues from their on-site effluent treatment 

¶ 09 01 ñwastes from the photographic industryò 

¶ 11 01 ñwastes from chemical surface treatment and coating of metals and other materials 
(for example galvanic processes, zinc coating processes, pickling processes, etching, phos-

phating, alkaline degreasing, anodising)ò  
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Other possible waste codes with expected concentrations of PFOS are: 

¶ 19 10 03* fluff-light fraction and dust containing dangerous substances; 

household appliances and devices are in general subject to shredding operations in order to 

prepare the compact kinds of wastes after dismantling for the further disposal 

¶ 19 12 04 plastic and rubber as well as 19 12 08 textiles; 

for separated fractions from mechanical treatment, dismantling and sorting;  

¶ 19 12 12 other wastes (including mixtures of materials) from mechanical treatment of wastes 

and 19 12 10 combustible waste (RDF); 

these waste codes are very relevant for not separated waste streams from mechanical 

treatment 

¶ 20 03 07 bulky waste 

¶ 19 08 11*/12 and 19 08 13*/14 for sludge from biological and other external treatment of 

waste water.  

 

Hexabromocyclododecane 

Typical and most common waste codes for HBCD containing wastes are the following codes for 

C&D wastes because of the use of HBCD mainly (about 96 %) for EPS- and XPS insulation ma-

terial for coverings of walls, roofs, pipes: 

¶ 17 06 03* other insulation materials consisting of or containing dangerous substances or  

17 06 04 insulation materials other than those mentioned in 17 06 01 and 17 06 03; 

to be used for separated insulation material from building sites (installation or reconstruc-

tion); because of the HBCD concentration is between 0.7 % for EPS and more than 1.5 % for 

XPS material, it shall be decided in a single case in connection with the limit value displayed 

in Table 8 if these separated fractions can be classified as non-hazardous wastes 

¶ 17 09 03* other construction and demolition wastes (including mixed wastes) containing 

dangerous substances or 17 09 04 mixed construction and demolition wastes other than 

those mentioned in 17 09 01, 17 09 02 and 17 09 03; 

to be used for insulation material which is generated as part of mixed C&D wastes. 

 

Other minor HBCD containing waste streams shall be declared with the following waste codes: 

¶ 15 01 02 plastic packaging or 15 01 10* packaging containing residues of or contaminated 

by dangerous substances; 

in case that HBCD-containing Polystyrene from packaging material shall be disposed 

¶ 16 02 13* discarded equipment containing hazardous componentsé, 16 02 15* hazardous 
components removed from discarded equipment or 20 01 35* discarded electrical and elec-

tronic equipment containing hazardous componentséfrom municipal waste streams; 

especially for WEEE and WEEE components containing HIPS; in general, the HBCD-

concentration in HIPS is about 4 % and insofar higher than the limit value for the classifica-

tion as hazardous; therefore, only the hazardous waste codes shall be used 

¶ 19 10 03*/04 fluff-light fraction and dust; 

WEEE as well as household appliances and devices are in general subject to shredding op-

erations in order to prepare the compact kinds of wastes after dismantling for the further dis-

posal;  

¶ 19 12 04 plastic and rubber as well as 19 12 08 textiles; 

for separated fractions from mechanical treatment, dismantling and sorting;  
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¶ 19 12 11*/12 other wastes (including mixtures of materials) from mechanical treatment of 

wastes and 19 12 10 combustible waste (RDF); 

these waste codes are very relevant for not separated waste streams from mechanical 

treatment 

¶ 20 03 07 bulky waste 

¶ 19 08 11*/12 and 19 08 13*/14 for sludge from biological and other external treatment of 

waste water.  

 

4.1.3.3 Unintentional generation 

The classification of wastes which can contain PCDD/PCDF is mainly determined with the 

waste kinds listed in Annex V part 2 of the EU-Regulation 850/2004 (except construction and 

demolition wastes). These codes comprise all mineral wastes from thermal processes which are 

likely to possess PCDD/PCDF: 

¶ 10 01 14* bottom ash, slag and boiler dust from co-incineration containing dangerous substances 

¶ 10 01 16* fly ash from co-incineration containing dangerous substances 

¶ 10 02 07* solid wastes from gas treatment containing dangerous substances 

¶ 10 03 04* primary production slags 

¶ 10 03 08* salt slags from secondary production 

¶ 10 03 09* black drosses from secondary production 

¶ 10 03 19* flue-gas dust containing dangerous substances 

¶ 10 03 21* other particulates and dust (including ball-mill dust) containing dangerous substances 

¶ 10 03 29* wastes from treatment of salt slags and black drosses containing dangerous substanc-

es 

¶ 10 04 01* slags from primary and secondary production 

¶ 10 04 02* dross and skimmings from primary and secondary production 

¶ 10 04 04* flue-gas dust 

¶ 10 04 05* other particulates and dust 

¶ 10 04 06* solid wastes from gas treatment 

¶ 10 05 03* flue-gas dust 

¶ 10 05 05* solid waste from gas treatment 

¶ 10 06 03* flue-gas dust 

¶ 10 06 06* solid wastes from gas treatment 

¶ 10 08 08* salt slag from primary and secondary production 

¶ 10 08 15* flue-gas dust containing dangerous substances 

¶ 10 09 09* flue-gas dust containing dangerous substances 

¶ 16 11 01* carbon-based linings and refractories from metallurgical processes containing danger-

ous substances 

¶ 16 11 03* other linings and refractories from metallurgical processes containing dangerous sub-

stances 

¶ 17 01 06* mixtures of, or separate fractions of concrete, bricks, tiles and ceramics containing 

hazardous substances 

¶ 17 05 03* soil and stones containing hazardous substances 
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¶ 17 09 02* construction and demolition wastes containing PCB (for example PCB-containing 

sealants, PCB-containing resin-based floorings, PCB-containing sealed glazing units, PCB-

containing capacitors) 

¶ 17 09 03* other construction and demolition wastes (including mixed wastes) containing 

hazardous substances 

¶ 19 01 07* solid wastes from gas treatment 

¶ 19 01 11* bottom ash and slag containing dangerous substances 

¶ 19 01 13* fly ash containing dangerous substances 

¶ 19 01 15* boiler dust containing dangerous substances 

¶ 19 04 02* fly ash and other flue-gas treatment wastes 

¶ 19 04 03* non-vitrified solid phase 

 

 

4.2 Quantitative Characterization of wastes containing POPs 

4.2.1 Pesticides 

With regard to the POPs pesticides mentioned above, the Serbian National Implementation 

Plan as updated 2014/15 contains some figures about the current amount of POPs pesticides in 

Serbian stockpiles. These figures are aggregated in Table 12.  

The main reasons for the differences between 2007 and 2014 of the elevated total amounts of 

POPs pesticides in Serbian stockpiles are the closure of plants including the movement of 

stockpiles to central storage units, the burglary of pesticides from storage units, leakages of 

pesticides and, surely, the intermediate use of pesticides for their intended purposes. 

The main question concerning stockpiles is the number of unidentified plants and enterprises 

and amounts of pesticides that were no recognized as POPs. Furthermore, it shall be taken into 

account that some outdated pesticides were buried and illegally dumped. Currently, there are 

no hints on such unknown stockpiles and illegal buried sites. But, the total amount of POPs pes-

ticides to be disposed by means of destruction is probably going to be higher than just 1.35 tons 

in total. 
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Table 12: POPs pesticides inventory according to the draft NIP updated 2014/15 

Organisation 

POPs pesti-

cides inven-

tory [kg]
23

 remarks concerning the current state 

total 

2007 

total 

2014 

Lindane  

Forest Estate (FE) 

"Timoļke ġume" Boljevac 
80 0 The total pesticide waste amount generated by Public 

Enterprise ñSrbijaġumeò (Forest Estates Boljevac, Ra-

sadnik-Seliġte, Kruġevac and Kraljevo) was stored in 

the temporary storage facility in Forest Estate ñRasinaò 

in Kruġevac  

FE Bor Rasadnik-Seliġte 8 0 

FE "Rasina" Kruġevac 564 1110 

FE "Stolovi" Kraljevo 47 0 

FE "Banat" Panļevo 3200 0 
All lindane-based preparations from Forest Estate 

ñBanatò in Panļevo were hand out to other legal entities 

FE "Kozara" Baļki 

Monoġtor 
- 200 

Quantities of lindane-based preparations were recorded 

during the inventory update. 

ZZ "Fruġka Gora" 1500 0 

bankruptcy of the entity; pesticide storage unit was torn 

down; assumption that there are no lindane-based 

preparations left on this location 

PAD "Nova Buduĺnost" 200 0 broken in and lindane-based preparation were stolen 

PIK "Juģni Banat" a.d. 166 
remar

ks 

total quantity leaked onto the floor; afterwards stabilised 

with sand and stored in containers 

"Seme Sombor" a.d. 17 17 
bankruptcy of the entity; pesticide storage facility (poor 

condition) was locked/secured with barb wire 

A.D. "Agrounija" InĽija 16 16 
total quantity stored in a secured storage building dedi-

cated for storage of expired products 

DP PK "Krajina Holding" 

Negotin 
2 - 

company has shut down; no available data on lindane-

based pesticide waste 

Hibrid doo. Belgrade - 7  

subtotal 5800 1350 
Additionally, the amounts of leaked and sand-bond Lin-

dane have to be taken into account. 

DDT 

"Zorka-Plant Protection" 

a.d. Ġabac 
250 0 

bankruptcy of the entity; taken over by another legal en-

tity; no previously identified amounts of DDT/ POPs  

Stefanoviĺ Saġa. Svrljig. 200 -  

subtotal 450 0  

total POPs pesticides 6250 1350  
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  this figures include all liquid substances, too, which were converted with a density of 1 kg/l 
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4.2.2 Industrial products 

Polychlorinated Biphenyls  

Table 13 displays an overview about the transformers with PCB-based fluids in Serbia.  

622.5 tons of PCB fluids in 3,469 transformers are recognized by the owners of transformers in 

Serbia. The corresponding total mass of transformers consisting of the device itself and the 

PCB-fluid is approximately 3300 tons including the estimated amount of unknown data. 

Table 13: Transformers with PCB-based fluids in Serbia 

District/owner 

number 

of trans-

formers 

fluid 

mass [kg] 
remarks 

Company "Elektroprivreda 

Srbije" 

23 17,000 High PCB concentration or neat PCB 

116 428,100 

Low PCB concentration (50 ï 2000 ppm);  

Data from Inventory on voltage level Ó 35 

kV; Inventory on lower voltage levels in pro-

gress 

Company ĂElektroprivreda 

Srbijeñ ï Branch 

ĂElektroVojvodinañ 

225 80,305 

Around 1500 transformers tested;  

Further inventory on low voltage grid is in 

progress 

Company ĂElektroprivreda 

Srbijeñ ï Branches ĂED 

Beogradñ, ĂCentarñ,  

ĂElektro-Srbijañ and  

ĂJugoistokñ;  

low voltage < 35 kV grid 

3000 1,200,000 

Estimate on population of ca 50,000 trans-

formers on low voltage grid, 6% contaminat-

ed, on average 400 kg PCB contaminated 

oil per transformer, > 95% low PCB con-

centration 

Non-energy sector inven-

tory by UNIDO 
56 56,300 307 transformers tested 

Company ĂPTT Srbijeò 1 300  

Company ĂĢeleznice Srbi-

jeò 
17 2,894 473 transformers already tested 

South Banat District 6 15,560 transformers declared as waste 

Ministry of Defence 25 21,996 
no data for 2 transformers; most likely neat 

PCB or high PCB concentration 

Maļva District, Morava 

District, Niġava District, 

Pļinja District, Pirot Dis-

trict, Podunavlje District, 

Company Ăņerdapò, Topli-

ca District, Zlatibor District 

  
Most likely or already included in  

ñElektroprivreda Srbijeò 

total 3,469 1,822,455 

622,455 kg confirmed 

1,200,000 kg estimated to be con-firmed 

upon extension of the inventory 
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Until now, 229.8 tons of low PCB contaminated oil and thereby 919.2 tons of transformers PCB 

have been decontaminated to PCB concentrations below 50 ppm using PEG de-chlorination 

technology. The data on fluid mass shown in the above table for company ñElektroprivreda Srbi-

jeò should be decreased by 149.5 tons and for branch ñElektroVojvodinaò by 80.3 tons. 

 

Summary, 4,394 capacitors could be identified in Serbia. Out of these, the amount of known 

PCB-fluid is approximately 22.1 tons in 833 capacitors. But for 3,561 capacitors only the data on 

the total mass of capacitors is known. The total amount of the mass of all capacitors including 

the device and the PCB-fluid is approximately 172.6 tons. 

 

Finally, PCB-fluids are components of rotor resistors. 41 of such devices are in use in Serbia 

with a total amount of approximately 3.25 tons. 

 

For the reasons of hazardous waste management, the following devices and PCB-containing 

wastes were identified: 

¶ 27 transformers with a total mass of 90 tons including fluids;  

4.003 capacitors with a total mass of approximately 121 tons including fluids 

¶ 50 tons of waste including contaminated construction material, barrels containing PCB-oil 

and other materials 

¶ 100 capacitors and 1.300 m³ construction debris and soil (remains of the destroyed trans-

former station Bor 3) with an unknown mass
24

. It can be estimated on the basis of the data 

above a total mass of approximately 3 tons capacitors including fluids. Furthermore, it can be 

estimated on the basis of an average density of 1.3 tons/m³ for mineral construction and 

demolition wastes approximately 1.700 tons of PCB-containing construction and demolition 

material 

¶ small PCB-devices are expected as part of larger electric household appliances in a concen-

tration of about 0.001 %; the EEE/WEEE waste management plan displays an amount of 

21,000 tons WEEE treated in licensed plants 2014 (2015: 27,300 tons); the share of large 

household devices is not reported but can be assumed with about 16 % of the total WEEE-

amount
25

, it means for Serbia between 3,360 and 4,370 tons per year related to 2014/15; so 

the expected amount of PCB caused by these WEEE is about 3.4 to 4.4 tons per year 

¶ PCB-containing waste oil is reported for Serbia only in connection with the transboundary 

movement; according to the draft of the Serbian waste management plan for waste oil, the 

exported amount of PCB waste oil between 2007 and 2010 was 99 t, 121 t, 58 t and 25 t; fur-

ther export data are not reported; PCB waste oil has a share of less than 0.5 % of the total 

amount of waste oil in Germany over the last years; supposed that the share is comparable, 

the generated amount of PCB waste oil can be calculated with maximum 100 tons per year 

(related to the total waste oil amount of 20,700 tons in Serbia 2015); this calculation corre-

sponds to the actual export figures. 

 

The draft Serbian Waste Management Plan for Hazardous Construction and Demolition Waste 

(31 July 2016) does not contain data on the expected amount of PCB containing wastes from 

open use, e.g. joint materialé. 
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  Risk assessment carried out by UNEP 2002, published by the City Institute for Public Health in Belgrade 2002 

25
 http://www.reuse-computer.org/fileadmin/user_upload/documents/Artikel/Elektroschrott-IKT2013.pdf  

http://www.reuse-computer.org/fileadmin/user_upload/documents/Artikel/Elektroschrott-IKT2013.pdf
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Tetra-, Penta-, Hexa-, Heptabromodiphenyl ether 

The Guidance for the inventory of PBDE listed under the Stockholm Convention calculates an 

approximately amount of c-pentaBDE in products used in cars and buses as follows: 

¶ 0.16 kg per car (to be assumed the same factor for trucks) and 

¶ 1 kg per bus. 

The major use of c-PentaBDE in the transport sector was in PUR foam (automotive seating, 

headrests, acoustic management system in vehicles, etc.) and its minor use was in textiles used 

on car seats. 

The draft of the Serbian Waste Management Plan for End-of-life vehicles (December 2016) pro-

vides the relevant data on the annual amount as follows: 

¶ According to the Statistical Office of the Republic of Serbia 2013, 2014, 2016, the total num-

ber of registered passenger cars in Serbia 2012 to 2014 is between 1.726 Mio. and 1.797 

Mio. In the same time period, the number of first time registered passenger cars is between 

105,000 and almost 140,000; 

¶ The number of cars that annually falls out of the car fleet is calculated with 78,000 to 96,000 

cars; 

¶ About the half of the cars that fall out of the car fleet is estimated to be characterised as end-

of-life vehicles: between 39.000 and 48,000 cars.  

¶ The NIP calculates as well about 48,000 cars but in addition about 35,000 trucks and about 

200 buses to be disposed as end-of life vehicles 

 

In combination of both data, the amount of PBDE from end-of-life vehicles can be established 

with about 13.5 tons: 

¶ 6.2 to 7.7 tons per year within cars, 

¶ 5.6 tons per year within trucks and 

¶ 0.2 tons per year within buses. 

Considering the fact that the PBDE concentration can be expected in only some compartments 

of the car, especially in textiles and cushioning materials in seats and wall coverings that has to 

be separated after dismantling and to be disposed separately, the PBDE in end-of-life vehicles 

should be counted according to the amount of relevant compartments. The share of total 

equipment in cars is about 20 %
26

, so the share of relevant PBDE compartments in cars can 

only be estimated with 10 % of the total weight of the vehicle. With an average weight of cars (1 

ton) and trucks and buses (3 tons) it can be calculated an total amount of PBDE compartments 

resulting from end-of-life vehicles as follows: 

 

0.1 x (48,000 x 1 + 35,000 x 3 + 200 x 3) = 15,360 tons 

 

The concentration of total 13.5 tons PBDE in end-of-life vehicles and the calculated amount of 

15,360 tons PBDE compartment from end-of-life vehicles corresponds with an average PBDE 

concentration of 0.1 % (1000 mg/kg). 

For the waste management activities it shall be taken into account that PBDE were used in cars 

only between 1970 and 2005. With an average life time of cars from 18 years (see footnote 26), 

it can be supposed that the main PBDE waste streams from end-of-life vehicles are going to 

decrease up from 2023. 
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 https://de.statista.com/statistik/daten/studie/200404/umfrage/anteil-der-fahrzeugteile-am-gesamtgewicht-eines-pkw/ 
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Detailed data for the contamination of WEEE compartments with PBDE do not exist. A case 

study about XRF screening of POPS-PBDE and HBB samples in the recycling plant JUGO-

IMPEX E.E.R Ltd. recycling company located in the city of Niġ was carried out on 7 October 

2014. The waste collection strategy of this company is based on the network of 10 collection 

centres located throughout Serbia, and cooperation with companies licensed to collect and treat 

waste, covering about 1/5 of the territory of the Republic of Serbia. According to this, the month-

ly WEEE flow rate is 250 tons of refrigerators, 5 tons of small household appliances, 30 tons of 

telecommunication equipment, 30 tons of monitors, and 200 tons of TVs.  

Recycling samples were selected at random from the entire area surrounding the recycling facil-

ity. A total of 118 samples of different materials were analysed using the XRF screening proce-

dure, of which 13 polyurethane samples, 11 polyvinyl chloride samples such as wires and ca-

bles, 8 samples of unsaturated polyesters, 52 samples of EEE, special casings for cathode ray 

tubes and samples of photocopiers and printers, 4 slot machines, 16 refrigerators, 9 air condi-

tioners, and 5 sample vehicle connectors. 

As a result, bromine could not be detected in any of the samples in concentrations higher than 

allowed according to RoHS and WEEE Directives, which implies that no PBDE or HBB chemical 

structures were present in analysed samples. Almost all samples came from materials found on 

the market of the Republic of Serbia and manufactured before 2005. The result is considerable 

because of bans in the EU and the USA entered into force for commercial c-PentaBDE mixture 

in 2004 and for c-OctaBDE in 2005. 

 

It is assumed that fire retardants like PBDE, especially c-octaBDE, was used in EEE for the im-

pregnation of plastic parts (chassis) and electronic parts like circuit boards. The calculation is 

displayed in Table 14. There, the data of WEEE amount were taken from the drafted Serbian 

Waste Management Plan for EEE and WEEE (November 2016) and from general data on the 

composition of WEEE in Europe. The share is related to the total amount of 27,300 tons treated 

WEEE in Serbia in 2015. 

 

The calculated amount of WEEE-compartments treated with fire retardants is expected to be 

about 4,000 tons per year. But these data reflect only the actual treated WEEE in Serbia. It is 

expected that the amount of WEEE to be disposed is significant higher and about 8,000 to 

10,000 tons per year. 

The estimated annual amount of about 15,000 tons PBDE parts from ELV and 10,000 tons 

PBDE parts from WEEE seems not to represent the relevant shares displayed in chapter 

4.1.1.2 (use of PBDE 56 % for EEE). But considering the fact that the share of 56 % includes 

the c-decaBDE which were used for 80 % in EEE and which still are going to be classified as 

POPs, the calculated share is reasonable. 

The calculation is also reasonable compared with the result of the XRF screening test men-

tioned above. One plant collects about 500 tons WEEE a month, respective 6000 tons a year. 

This plant covers 1/5 of Serbia, so the total annual WEEE amount could be assumed as 30,000 

tons for Serbia. This is nearly comparable with the total amount of 27,300 tons treated WEEE in 

Serbia in 2015. Insofar, the share of maximum 1/3 (10,000 tons) of PBDE containing WEEE 

compartments is comprehensible. 

According to the XRF screening test, it could be supposed that the amount of PBDE containing 

WEEE compartments would be decreasing. But the expected classification of c-decaBDE as 

POPs leads to a probably increased amount of WEEE compartments contaminated with this 

kind of PBDE. 
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Table 14: derived amounts of contaminated WEEE compartments 

WEEE-category 

WEEE-amount Plastic parts Electric parts 

General 

share
27

 

[%] 

Amount 

Serbia 

[tons] 

Share 

[%] 

Derived 

amount 

[tons] 

Share 

[%] 

Derived 

amount 

[tons] 

Large household 

appliances 
27.7 7560 12.4 940 0,1 7.5 

Cooling-/freezing 

appliances 
17.7 4830 25 1200 10 480 

Monitors, CRT 21.6 5900 4 240 8 470 

Small 

house-

hold ap-

pliances 

larger 7 1910 13 250 0,2 4 

smaller 3.6 980 46 450 0,1 1 

Tools, 

toysé 
2.5 680 10 70 0,4 2,5 

total    3150  965 

 

 

Perfluorooctanesulfonic acid and salts 

For the waste amount from WEEE it has to be referred to Table 14. 

 

The average content of PFOS varies depending on the relevant use in articles. The following 

PFOS concentrations shall be taken into account according to the order of concentration: 

¶ Metal plating, decorative metal, rubber and plastic plating 50 ï 500 g/kg 

¶ Fire-fighting foam 5 ï 60 g/kg 

¶ Coatings and coating additives 1 ï 10 g/kg 

¶ Coating/impregnation of paper, carpets, leather, textiles 0.5 ï 5 g/kg 

¶ Aviation hydraulic fluids 0.5 ï 1 g/kg 

¶ Etching agent, photoresistant, photo-acid, surfactant, anti-reflectant 0.2 ï 1 g/kg 

¶ Toner, printing inks, photographic sector 0.1 g/kg. 

 

The Republic of Serbia does not produce PFOS chemicals or their derivatives. The Republic of 

Serbia has not in the last 10 years imported PFOS chemicals or their derivates. Data submitted 

so far presupposes that some finished and semi-finished products imported to Serbia potentially 

contain PFOS chemicals. Presence of firefighting foams containing PFOS was identified in the 

past, namely in the Serbian Petroleum Industry and Nikola Tesla Airport. Most of foam was 

spent during NATO bombing in 1999. 
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 Average composition in the EU according to http://www.reuse-

computer.org/fileadmin/user_upload/documents/Artikel/Elektroschrott-IKT2013.pdf  

http://www.reuse-computer.org/fileadmin/user_upload/documents/Artikel/Elektroschrott-IKT2013.pdf
http://www.reuse-computer.org/fileadmin/user_upload/documents/Artikel/Elektroschrott-IKT2013.pdf
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Provided that the PFOS inventory in Europe is totally 480 tons, it can be supposed an average 

inventory in Serbia of about 6.7 tons, calculated according to the relevant ratio of population 

(510/7.1 Mio.). The share of the use of globally total 4481 t PFOS is reported as  

¶ 48.2 % industrial surface treatment 

¶ 33.2 % paper mills 

¶ 3.4 % fire-fighting foams and  

¶ 15.2 % others, hydraulic fluids, etching baths, coating additivesé 

 

Based on this share, the relevant total amount of PFOS and the amount of PFOS containing 

wastes in Serbia can be assumed as follows: 

¶ 0.228 t in fire-fighting foam, concentration 5 to 60 g/kg = 3.8 to 45.6 tons fire-fighting foam 

¶ 2.2 t in paper, concentration 0.1 to 5 g/kg = 44 to 2,200 tons coated paper 

¶ 3.23 t in coatings, concentration 1 to 10 g/kg = 323 to 3.230 tons in coated articles 

¶ 1 t others, concentration 0.5 to 500 g/kg = 2 to 2.000 tons hydraulic fluids and other products 

As a result, 375 to 7.470 tons PFOS products can be expected in Serbia in total. In average, an 

amount of 5.000 tons total should be realistic what corresponds to an annual amount of 250 t/a 

provided an average life-time over 20 years.  

 

Hexabromocyclododecane 

About 3,800 tons EPS and XPS produced insulation material per year could be calculated for 

Serbia. It can be expected that the same amount is used in Serbia for the insulation of buildings. 

In the same way, it can be supposed that the same amount is going to be generated as con-

struction and demolition waste. So the expected amount of HBCD containing insulation material 

from construction and demolition activities is about 3,800 tons per year.  

The construction industry in Germany estimates an annual amount of about 50,000 to 80,000 

tons HBCD containing insulation material. Compared with the population (Germany 82 Mio, 

Serbia 7 Mio.) and the expected lower degree of climate protection measures in Serbia, the ex-

pected amount seems to be rational. 

Because the life cycle of insulation material on buildings is about decades, the challenge to 

manage HBCD containing wastes from demolition of old insulation material will be stay for dec-

ades as well (Figure 14). 

Figure 14: time line on the amount of EPS insulation material used as products and disposed as 

wastes 
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The disposal of HBCD containing insulation material contains one major problem: the very less 

density of EPS and XPS insulation material of maximum 0.045 t/m³ (0.01 to 0.035 t/m³ for EPS 

and 0.025 to 0.045 t/m³ for XPS). The calculated amount of annunal 3,500 tons HBCD contain-

ing construction and demolition waste corresponds to an average volume of about 80,000 m³ 

per year. 

A further problem for the incineration processes is the very high calorific value of polystyrene 

insulation material of about 40 MJ/kg
28

. 

The usual disposal measure of these waste kinds is the thermal treatment in incineration plants 

for municipality wastes (grate incineration) which are designed for wastes with an average calo-

rific value of 11 MJ/kg. But because of the very less density and the very high calorific value of 

polystyrene insulation material, most of the treatment plants have drawn up conditions for the 

treatment of these wastes. Mainly, it has to be guaranteed that the polystyrene waste is very 

good mixed with other combustible material in order to meet the constructional conditions (ad-

justment of calorific value and avoidance of hot spot incineration processes in the oven). This 

can easily be fulfilled by pre-mixing of EPS/XPS wastes with other combustible wastes from the 

construction site
29

. It is recommended a maximum share of EPS/XPS insulation material of 20 

Vol-% (9 kg per m³). 

 

Also chemical-physical treatment measures (D9) are allowed, if the HBCD content is destroyed, 

irreversibely transformed or separated and disposed subsequently. Such treatment measures 

are not available, yet, but under development (e.g. CreaSolv®-process
30

).  

Processes which lead to a concentration or stay of contaminants in the valuable cycle have to 

be avoided. It has to be excluded especially the recovery of polystyrene from insulation material 

containing HBCD together with similar polystyrene packaging material or HBCD-free insulation 

material.  

 

 

4.2.3 Unintentional generation 

The waste management of unintentionally generated POPs is hardly practicable. Therefore, the 

impact is mentioned following based on the data from the NIP. 

 

According to the NIP, the emission of PCDD/PCDF can be stated as shown in Table 15. 
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 https://lvwa.sachsen-

anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/LVWA/LVwA/Dokumente/landwirtschaftumwelt/401/bek

anntmachungen/2016/Einstuf_Entsorg_05.01.pdf  

29
 It has to be mentioned, that the pre-mixing does not represent an offence against the ban of mixing hazardous wastes 

with other waste kinds according to the Directive 2008/98/EC. The mixing is rather a measure in order to enable the 

further disposal at all. If it is done in a licensed plantThe mixing according to the requirements of treatment plants is 

the technical precaution to achieve the destruction of HBCD by thermal treatment at all.  

30
 http://www.creacycle.de/en/the-process.html  

https://lvwa.sachsen-anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/LVWA/LVwA/Dokumente/landwirtschaftumwelt/401/bekanntmachungen/2016/Einstuf_Entsorg_05.01.pdf
https://lvwa.sachsen-anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/LVWA/LVwA/Dokumente/landwirtschaftumwelt/401/bekanntmachungen/2016/Einstuf_Entsorg_05.01.pdf
https://lvwa.sachsen-anhalt.de/fileadmin/Bibliothek/Politik_und_Verwaltung/LVWA/LVwA/Dokumente/landwirtschaftumwelt/401/bekanntmachungen/2016/Einstuf_Entsorg_05.01.pdf
http://www.creacycle.de/en/the-process.html
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Table 15: Emissions of PCDD and PCDF in Serbia 

year 

annual emissions of PCDD/PCDF [gTEQ
31

] 

total 

share of 

air water soil 
pro-

ducts 
residues  

2006 147 35.7 3.5 4.5 85.4 17.6  

2007 169 37.5 16.8 7.4 85.3 21.7  

2008 163 34.5 15.3 5.1 85.4 22.8  

2009 159 32.7 14 6.2 84.7 21.6  

2010 157 32.9 10.2 6.2 84.7 23.2  

2011 152 34.3 2.2 6.2 83.3 27.2  

2012 149 30.3 2.3 6.2 83.3 27.2  

 

Between 50 and 70 % of the annual emission of PCDD/PCDF in Serbia into the air, the open 

burning processes like forest fires, fires on dumpsites, accidents can be identified. Smoke has 

been recorded on 101 landfills where waste matters are burnt and gases from the decomposi-

tion of organic matters are emitted into the air, endangering thus the environment. These pro-

cesses are 100 % source for the emission of PCDD/PCDF into the soil. For the emission of 

PCDD/PCDF in water, only metallurgical processes and the waste disposal can be assigned as 

source. PCDD/PCDF found in products come from the use of PCB (production and use of 

chemicals and consumer goods) as well as from contaminated sites and identified hotspots. 

The main sources of residues containing PCDD/PCDF come from metallurgical processes, 

power plants and waste disposal sites. 

 

Concerning other unintentional generated POPs, especially PCB is relevant for the release into 

the environment, especially into the air and the soil. The relevant data for Serbia are shown in 

Table 16. 

In the relation to PCB, the unintentional release of Hexachlorobenzene can be neglected. Data 

for the unintentional release of Pentachlorobenzene and Polychlorinated Naphthalins are not 

available, yet. 

 

Table 16: unintended emission of POPs [kg] 

POP 2006 2007 2008 2009 2010 2011 2012 

PCB into air 202 203 205 195 186 201 189 

leakages of PCB 644 644 644 644 644 644 644 

Hexachlorobenzene 2 6 6 5 3 1 1 

                                                      
31

 TEQ describes the toxicity equivalent which is calculated. Each congener was assigned a factor describing the toxicity 

in relation to the most toxic 2,3,7,8-TCDD. Multiply the concentration of the detected congener with the relevant factor 

and sum all products, the result is the TEQ (see chapter 4.1.2). 
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Waste water can be recognized as a further source of unintentionally released POPs. According 

to a study on the market situation released by the delegation of Germen economy in Serbia
32

, 

only 58 % of the Serbian population is connected to waste water cleaning plants in total (only 35 

% degree of connected private households). The waste water amount (2012) was 3.5 to 4.3 

Mio. m³, 70 % thereof from industrial sources. Only 2-3 % of the waste water was treated 

(130,000 m³). The realistically expected waste water amount for Serbia is about 3-times higher.  

Only 37 central waste water cleaning plants are operated in Serbia. The expected amount of 

sewage sludge is 1 % related to the waste water amount (= 1,300 m³). This corresponds to 

about 1,700 tons, provided an average density of 1.3 t/m³. The realistic amount of sewage 

sludge in case of a comprehensive waste water collection and treatment is minimum 60,000 t/a. 
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 http://www.germanwaterpartnership.de/fileadmin/pdfs/lf_suedosteuropa/bmwi-

marktstudie_wasserwirtschaft_serbien_montenegro_albanien.pdf  

http://www.germanwaterpartnership.de/fileadmin/pdfs/lf_suedosteuropa/bmwi-marktstudie_wasserwirtschaft_serbien_montenegro_albanien.pdf
http://www.germanwaterpartnership.de/fileadmin/pdfs/lf_suedosteuropa/bmwi-marktstudie_wasserwirtschaft_serbien_montenegro_albanien.pdf
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5 EXISTING WASTE COLLECTION SYSTEMS AND THE 
NETWORK OF LARGE PLANTS FOR DISPOSAL OF 
WASTES CONTAINING POPS, INCLUDING ANY 
TREATMENT OF WASTES CONTAINING POPS  

Chapter 5 of IHWMP lists the existing facilities for treatment of hazardous waste. It does not 

contain the category Ăwaste containing POPsñ, but the category Ăwaste oilñ can be found (chap-

ter 5.2.3). 

5.1 Existing treatment facilities for wastes containing POPs 

Table 17 contains an overview about the operated and licensed waste management activities in 

connection to waste codes that are very POPs relevant
33

. Other waste codes do not contain 

POPs in every case and are therefore not listed in this overview. In these cases, a single case 

decision is needed, whether a certain waste code licensed to a certain treatment plant can con-

tain POPs or not. 

Table 17: Number of permits issued in Serbia for waste management activities concerning 

wastes containing POPs  

waste 

code 
description 

waste management activity 
Total 

plants
34

 collec-

tion 

trans-

port 

sto-

rage 

treat-

ment 

dis-

posal 

Pesticides 

02 01 08* 
Agrochemical waste containing  

hazardous substances 
20 19 11 7 0 37 

15 01 10* 

Packaging containing residues of or 

contaminated by hazardous sub-

stances 

88 82 27 17 0 95 

20 01 19* pesticides 32 31 11 1 0 48 

PCB 

13 01 01* Hydraulic oils containing PCB 34 37 13 5 0 53 

13 03 01* 
Insulation and heat transfer oils  

containing PCB 
18 42 13 5 0 59 

16 01 09* Components containing PCB 33 35 9 2 0 48 

16 02 09* 
Transformers and PCB-containing  

capacitors 
50 53 18 7 0 76 

16 02 10* 

Disposed equipment containing or 

contaminated with PCB, other than 

these listed in 16 02 09* 

50 52 19 5 0 77 

17 09 02* 
Waste generated from construction 

and demolition which contains PCB 
19 21 9 3 0 36 
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 http://www.sepa.gov.rs/index.php?menu=20174&id=20055&akcija=ShowExternal  

34
 Some plants are licensed to carry out more than one waste management activity. 

http://www.sepa.gov.rs/index.php?menu=20174&id=20055&akcija=ShowExternal
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5.2 Incineration 

There are currently operated three cement kilns in Serbia according to an integrated license. 

One of them, Titan Cement Plant in Kosjeriĺ, does actually not treat waste in the process. For 

the other two plants, the following waste related data can be stated. But, these plants are cur-

rently in an amendment process for the granted license. Because the intended amendments are 

not known, the future situation can only be stated on the current data.  

The Cement Plant LAFARGE BFC possesses the necessary approvals and permits to use al-

ternative fuels with a total share of 12 % for tyres, 12 % for communal and industrial waste and 

12 % for waste oils, calculated to total quantity of energy i.e. percentage of energy-generating 

product substitution. On this basis, LAFARGE operated in 2011 6,232 tons tyres, 6,153 tons 

communal and industrial waste as well as 2,967 tons waste oil. 

The cement kiln CRH (Srbija) d.o.o, bivġi Holcim possesses necessary approvals and permits to 

use alternative fuels in a share of 12 % tyres and 18 % RDF referred to the total quantity of the 

energy-generating product. 

 

The thermal treatment of wastes is partly possible within power plants. In Serbia, the following 

power plants for solid fuels (coal) are fully or partially operated
35

: 

¶ TE Kolubara, Lazarevac with a capacity of 225 MW 

¶ TE Kostolac A, Kostolac, 280 MW  

¶ TE Kostolac B, Drmno, 615 MW  

¶ TE Morava, Svilajnac, 100 MW  

¶ Termoelektrana Nikola Tesla A (TENT A), Obrenovac, 1560 MW  

¶ Termoelektrana Nikola Tesla B (TENT B), Obrenovac, 1200 MW  

¶ TE Kosovo A, Priġtina, 617 MW  

¶ TE Kosovo B, Priġtina, 618 MW  

It should be checked whether these plants could be empowered to tread not only solid fuels but 

also wastes like specially pre-treated RDF or sewage sludge. 

 

5.3 Landfills 

Surface landfills are only relevant for mineral POP containing wastes which are mentioned in 

Annex V of the Regulation 850/2004 (compare chapter 4.1.3.3). These wastes are classified as 

hazardous.  

On the territory of the Republic of Serbia, in the scope of the project Innovation of the Cadastre 

of Landfills in the Republic of Serbia, 164 landfills, used by municipal public utilities enterprises, 

were detected
36

, thereof 60 for hazardous wastes in general. There are three landfills in Serbia 

where hazardous waste can be disposed of according to the state of the art. One of them is only 

permitted for asbestos wastes. One additional landfill obtains a valid permit but is not technically 

suitable up to now. The two landfills for other hazardous wastes than asbestos are: 
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 https://en.wikipedia.org/wiki/List_of_power_stations_in_Serbia  

36
 http://pod2.stat.gov.rs/ObjavljenePublikacije/G2012/pdfE/G20126012.pdf  

https://en.wikipedia.org/wiki/List_of_power_stations_in_Serbia
http://pod2.stat.gov.rs/ObjavljenePublikacije/G2012/pdfE/G20126012.pdf
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¶ Landfill in Lapovo: Potential maximum capacity for total disposal: 12,876 m
3
; amount of dis-

posed waste until now is 1,523 t; permitted area for disposal of hazardous waste is 20 x 20 

m 

¶ Landfill in Kikinda: Potential maximum capacity for total disposal: 38,285 m
3
; amount of dis-

posed waste until now is 415 t; permitted area for disposal of hazardous waste is 30 x 30 m. 

Details about the landfills which are permitted to dispose hazardous wastes are available at the 

SEPA website: 

http://www.sepa.gov.rs/index.php?menu=207&id=1006&akcija=showExternal  

The actual possibility to dispose the relevant POP-containing mineral wastes shall be checked 

with the relevant license and in additional dialogue with the landfill operator. 

 

There is no operated plant in Serbia for the underground landfill of wastes according to the pos-

sibility and the requirements of Annex V of the Regulation 850/2004. But some mining areas in 

Serbia do exist and should be checked concerning the possibility of mineral waste disposal in 

general and the disposal of mineral POPs wastes in particular. These mining areas comprise 

¶ Coal mines: Aleksinaļki Rudnik (closed), Bogovina, Kostolac, RB Kolubara and Senjski 

Rudnik 

¶ Cobalt mines: RuĽinci and Veluĺe 

¶ Copper mines: Bor, Borska Reka, Cerovo, Dumitru Potok, Kiseljak, Majdanpek, Mali Krivelj 

and Veliki Krivelj 

¶ Graphite mine in Donja Ljubata 

¶ Lithium mine in Jadar 

¶ Magnesium mine in Bela Stena 

¶ Molybdenum mines: Maļkatica and Surdulica 

¶ Nickel mine in Mokra Gora 

For details compare the Compilation map and GIS databases on mineral deposits and mining 

districts of Serbia
37

. 

 

5.4 Further disposal plants for wastes containing POPs 

The number of licensed plants for waste management activities concerning other potentially 

POPs containing wastes is listed in Table 18.  
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 http://giseurope.brgm.fr/GIS_SERBIA/RC_51448_FR.pdf  

http://www.sepa.gov.rs/index.php?menu=207&id=1006&akcija=showExternal
http://giseurope.brgm.fr/GIS_SERBIA/RC_51448_FR.pdf
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Table 18: Number of permits issued in Serbia for waste management activities concerning 

wastes possibly containing POPs  

waste 

code 
description 

waste management activity 
Total 

plants
38

 collec-

tion 

trans-

port 

sto-

rage 

treat-

ment 

dis-

posal 

Devices, relevant for PBDE, HBCD, PFOS 

16 01 04* discarded vehicles 52 50 18 9 0 76 

16 01 06 Emptied ELV 235 242 190 147 9 468 

16 01 22  components not otherwise specified 121 137 56 41 0 210 

16 02 13* WEEE 104 88 41 15 0 154 

16 02 15* Components from WEEE 96 82 35 13 0 140 

20 01 35* WEEE from municipal waste 108 96 46 18 0 168 

16 05 04*  gases in pressure containers 29 34 10 5 0 49 

16 05 08*  discarded organic chemicals 26 31 9 5 0 45 

Waste from waste treatment and collection, relevant for PBDE, PFOS, HBCD, PCDD/PCDF 

19 10 03*  fluff-light fraction from shredding 25 28 11 3 0 41 

19 12 04  plastic and rubber 364 375 244 189 6 665 

19 12 08  textiles 191 207 70 52 1 301 

19 12 10 RDF 70 101 24 17 0 128 

19 12 12  mixtures of materials 164 179 89 63 3 283 

20 03 07  bulky waste 81 99 33 25 3 145 

19 01 07*  solid wastes from gas treatment 22 22 8 2 0 34 

19 01 11*  bottom ash and slag 22 22 8 1 0 33 

19 01 13*  fly ash 23 24 7 1 0 33 

19 01 15*  boiler dust 24 25 7 1 0 34 

19 04 02*  
fly ash and other flue-gas treatment 

wastes 
20 22 6 1 0 29 

19 04 03*  non-vitrified solid phase 18 20 6 2 0 27 

Oil other than PCB containing, relevant for PFOS 

13 01 05*  non-chlorinated emulsions 43 43 19 15 0 75 

13 01 10*  
mineral based non-chlorinated hy-

draulic oils 
65 61 27 18 0 107 

13 01 11*  synthetic hydraulic oils 64 60 26 18 0 106 

13 01 13*  other hydraulic oils 64 61 26 18 0 107 
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 Some plants are licensed to carry out more than one waste management activity. 
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sludges, relevant for PBDE, PFOS, HBCD 

19 08 11* 
sludge from biological treatment 

23 26 8 6 0 40 

19 08 12 38 45 11 8 0 58 

19 08 13* Sludge from other external treat-

ment 

24 29 13 9 0 48 

19 08 14 39 48 12 10 1 62 

04 02 19*  
sludge from on-site effluent treatment 

22 24 7 5 0 36 

04 02 20 32 40 7 4 0 48 

07 02 11*  
sludge from on-site effluent treatment 

22 25 9 5 0 39 

07 02 12 33 39 10 7 0 50 

03 03 05  de-inking sludge from paper recycling 37 58 8 5 0 67 

03 03 11  sludge from on-site effluent treatment 34 47 8 5 0 57 

C&D wastes, relevant for PBDE, PFOS, HBCD, PCB, PCDD/PCDF, pesticides 

17 06 03*  
insulation materials 

35 37 16 5 2 60 

17 06 04 85 108 41 32 1 156 

17 09 03* mixed construction and demolition 

wastes 

30 32 12 7 2 55 

17 09 04  84 127 35 29 0 168 

17 01 06*  mixtures of mineral fractions 31 34 10 3 2 51 

17 05 03*  soil and stones 29 31 12 8 3 56 

Residues from thermal processes, relevant for PCDD/PCDF 

10 01 14*  
bottom ash, slag and boiler dust from 

co-incineration 
25 26 8 2 2 40 

10 01 16*  fly ash from co-incineration 25 26 7 2 2 39 

10 02 07*  solid wastes from gas treatment 22 25 12 3 0 41 

10 03 04*  primary production slags 29 30 9 4 0 45 

10 03 08*  salt slags from secondary production 28 27 8 2 0 41 

10 03 09*  
black drosses from secondary produc-

tion 
26 26 8 2 0 39 

10 03 19*  flue-gas dust 22 23 7 2 0 34 

10 03 21*  other particulates and dust 22 23 8 1 0 34 

10 03 29*  
wastes from treatment of salt slags 

and black drosses 
22 22 5 1 0 31 

10 04 01*  
slags from primary and secondary 

production 
24 24 10 4 0 40 

10 04 02*  
dross and skimmings from primary 

and secondary production 
24 24 9 4 0 39 

10 04 04*  flue-gas dust 18 19 7 3 0 31 



STATUS PART Title 

ññImprovement of hazardous waste management in the Republic of Serbia - IWHMSñ 73 

10 04 05*  other particulates and dust 21 22 8 3 0 35 

10 04 06*  solid wastes from gas treatment 21 22 7 2 0 33 

10 05 03*  flue-gas dust 20 22 8 2 0 33 

10 05 05*  solid waste from gas treatment 22 23 8 2 0 35 

10 06 03*  flue-gas dust 20 22 9 2 0 34 

10 06 06*  solid wastes from gas treatment 20 21 9 2 0 34 

10 08 08*  
salt slag from primary and secondary 

production 
23 25 9 1 0 36 

10 08 15*  flue-gas dust 20 22 7 2 0 32 

10 09 09*  flue-gas dust 21 22 7 2 0 33 

16 11 01*  
carbon-based linings and refractories 

from metallurgical processes 
29 29 9 2 0 43 

16 11 03*  
other linings and refractories from 

metallurgical processes 
29 29 12 3 0 46 
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6 FORECAST ON QUANTITIES OF WASTES CONTAINING 
POPS AND REQUIRED CAPACITIES 

 

Chapter 6 of IHWMP describes expected hazardous waste streams and their assessment. 

Waste containing POPs is partly meant under the categories Used oilsñ (chapter 6.2) or Ăwaste 

containing PCBñ (chapter 6.3). 

 

Preliminary inventory of PCB, prepared in 2006-2007, showed the presence of 767 transformers 

in use (total mass of 3,300 tons), 4394 condensers in use (total mass 172 tons) and 41 rotor 

resistors (total mass of 3.25 tons) but the realistic figures are expected to be much higher since 

significant discrepancies have been observed between data provided by local equipment manu-

facturers and data obtained during inventory compiling. Current updates on the preliminary in-

ventory indicate that an estimated total quantity of PCB oils is 1,822.5 tons corresponding to 

7,290 tons of equipment. When using such estimates an error margin of up to 30% can be ex-

pected. 
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7 ASSESSMENT OF NEED FOR NEW COLLECTION SYSTEM, 
ADDITIONAL INFRASTRUCTURE OF WASTE 
MANAGEMENT PLANTS IN ACCORDANCE WITH SELF- 
SUFFICIENCY AND CLOSENESS PRINCIPLES, AND, IF 
NECESSARY, INVESTING IN THE CONSTRUCTION OF 
SUCH INFRASTRUCTURE 

7.1 Options for the collection of wastes containing POPs 

7.1.1 Management of PCB-containing equipment and PCB waste 

According to the NIP of the Stockholm Convention presence of PCB-containing equipment and 
wastes is the major POPs management problem in the Republic of Serbia.  
 
PCBs and PCB waste management is regulated by Article 52 of the Serbian Law on waste 
management. According to this Article, PCB waste shall be collected separately. In addition, the 
following is prohibited: 

¶ filling transformer with PCB-oil;  

¶ reuse of PCB waste;  

¶ PCB recycling from PCB waste;  

¶ temporary storage of PCB, PCB waste or PCB-containing equipment for a period longer than 

24 months prior to their disposal or decontamination;  

¶ incineration of PCB or PCB waste on ships;  

¶ use of PCB-containing equipment if they are not in proper operating condition or if they leak.  

 
The Serbian Law on waste management defines obligations of the PCB owners concerning the 
management of PCB waste or PCB-containing equipment: 

¶ the owner of PCB and PCB waste is obliged to organize its disposal, i.e. decontamination;  

¶ the owner of PCB-containing equipment in use or an equipment possibly contaminated with 

PCB, is obliged to examine the PCB content using the services of accredited laboratory au-

thorized to conduct such waste analysis;  

¶ the owner of equipment containing more than 5 dm
3
 of PCB is obliged to report to the 

MEMSP and to propose a replacement plan, i.e. a plan of its disposal and decontamination, 

to ensure its disposal and decontamination, as well as to report to the MEMSP any change 

of data related to equipment, not later 3 three months from the date when the change has 

occurred.  

 
It is foreseen that in Serbia equipment containing more than 5 dm

3
 of PCB will be disposed of or 

decontaminated until 2019/20 at the latest. Equipment containing between 0.005% and 0.05% 
of PCBs shall be decontaminated or disposed of when it is out of use. At present, there are no 
locations intended for permanent storage and decontamination of PCB-contaminated equipment 
and waste, though such location or locations could emerge as the results of GEF project on En-
vironmentally sound management and final disposal of PCBs. Safe storing of PCB does not ex-
ist in Serbia till now. There is one mobile facility for PCB waste treatment in Serbia and this 
waste is mainly exported for treatment. There are several authorized private companies which 
perform transport, treatment and export of PCB waste for treatment in compliance with the Law 
conditions. 
 
The inventory, storage and final disposal of PCBs contaminated equipment and waste are de-
fined in the Action Plan within the NIP and will be improved by further projects concerning envi-
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ronmentally sound management and final disposal of PCBs. Cost estimate for the full imple-
mentation of Directive will be provided through this project.  
 
Poor economic situation caused that many companies are unable to provide funding for testing 
and labeling of equipment contaminated with PCB (30 companies have submitted an official 
report).  
 
The project Environmentally Sound Management and Final Disposal of PCBs will establish the 
basis for decisions concerning whether to develop installations for the disposal of PCBs and 
contaminated equipment in Serbia and to choose the best solution for disposal of Serbian PCB 
waste and contaminated equipment.   
 
PCB disposal options 
 
Various methods of decontamination of PCBs oil have been shown to be technically feasible 
(e.g. hydrogenation, reduction with molten sodium, replacement of chlorine by PEG, selective 
adsorbents etc.), while economic viability of the selected method will depend on 

¶ the type (voltage level and power rating) and age of equipment to be decontaminated,   

¶ the level of PCB concentration as well as  

¶ the overall cost for equipment replacement and the available budget.  
Experience showed that retro-filling with PCBs-free replacement fluids is inappropriate and cre-
ates additional PCBs wastes in the future due to the ñbleedingò-effect of PCBs into the new fluid 
that is caused by remaining PCBs oil in the coil (transformer coil, transformer plates, condenser 
plates). However, reuse of PCB oil which has been decontaminated by removal of PCB from the 
oil will not generate additional PCB waste in the future. In such case ñbleedingò effect will occur 
but the life of equipment containing less than 50 ppm of PCBs in the oil will be extended, there-
by reducing replacement costs. Such reuse of decontaminated oils is usually justified in case of 
equipment contaminated by low PCB concentrations. 
 
Simple washing of PCBs-containing electrical equipment with a solvent and subsequent treat-
ment with a shredder is therefore not permitted as substantial quantities of PCBs-containing oil 
remain in the coil and in the insulation, which leads to dioxin formation during shredding and 
contamination of the shredded waste with PCBs. Before recovery of the metal parts from PCBs-
bearing electrical equipment, complete dismantling (unwinding copper wires, dismantling of the 
sheet metal plates, extracting oil imbued insulating papers etc.) and decontamination of the 
metal parts are therefore necessary. As for the pre-treatment process, all these operations are 
to be carried out in a suitable plant with a secure black zone. Special precautions are necessary 
regarding the possible release of PCBs (airlock, treatment of exhausted air etc.). 
 
The recovery of insufficiently decontaminated metals by shredding or in a smelter may lead to 
high PCDD/PCDF-emissions, even when the PCB-content is below 50 mg/kg. This general limit 
value is applicable but not sufficient for an environmentally sound metal recycling. An additional 
limit value expressed as mg/m² could be introduced to solve this specific contamination prob-
lem. 
 
Due to the wide distribution of PCBs-containing small capacitors in WEEE the shredder light 
fraction from the treatment of electronic scrap (especially of white goods) may contain PCBs to 
a relevant extent, especially if the pre-treatment (sorting, partly dismantling) of WEEE is not ad-
equate.  In any case, shredder fractions (fluff) should be subject to thermal treatment (incinera-
tion), also considering the fulfilment of the recycling/recovery quota of the ELVs Directive. For 
this purpose the erection and operation of at least one thermal treatment facility in Serbia is 
recommended within the IHWMP.  
 
As up to now even illegal dumping of shredder fractions took place, monitoring of the presently 
chosen treatment operations is necessary. Landfilling to authorized landfills could be only an 
intermediate solution only if these shredder fractions are actually non-hazardous waste. This 
decision shall be based on analyses of the shredder fraction. 
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PCBs were used until the mid-70s in so called ñopen applicationsò especially in the construc-
tion industry, particularly in window seals, permanently elastic joint sealants and paints, used as 
a plasticizer. The presence of such PCB-containing materials can be detected by indoor air 
measurement, because PCBs have tendency to diffuse into concrete and plaster. This means, 
in addition to removing the source of contamination (sealant, paint), the removal of the immedi-
ately adjacent wall sections should be taken into account.  
Following the mid-1970s the open uses of PCBs declined significantly; however, electrical de-
vices containing PCBs (e.g. capacitors), such as neon lamps, might have been installed up until 
the end of the 1980s. PCB-containing devices should be separated and subject to thermal elim-
ination (hazardous waste incineration), or can be exported for underground storage in suitable 
mines in accordance with Annex V to the POPs Regulation.  
 

 
 

Figure 15: Example of PCB treatment process in former German ABB facility Dortmund 

 
 

7.1.2 Management of POPs-waste other than PCB 

The assessment of current POPs-management in Serbia is based on preliminary inventories of 
pesticides, PCB and POPs (PCDD/PCDF, HCB). POPs substances are banned from use and 
must be removed. Inventory of 2007 indicated that there have been about 6 t of POPs waste 
i.e. pesticides in Serbia (DDT, Lindane) at 14 identified intermediate storages of waste pesti-
cides. Updated inventory of 2014 (based on questionnaire of 2009 within the same organiza-
tions) amounts to only 1350 kg of Lindane which remains to be stored within Serbian forest ad-
ministration for final destruction abroad.  
 
Due to lack of treatment facilities for hazardous wastes, presently POPs waste are stored in 
intermediate storage facilities prior to export to adequate disposal facilities (hazardous waste 
incinerators) abroad. This intermediate storage of waste for final disposal is limited to a maxi-
mum of 12 months according to the Serbian landfills legislation. Some of these intermediate 
storage facilities are inadequate (ñfactory-storageò) and do not comply with the-state-of-the-art. 
This especially refers to POPs waste, whose owner is not always known. Therefore, it is rec-
ommended that POPs waste, which presently is stored in inadequate intermediate storage fa-
cilities be transferred to suitable intermediate storage facilities; in this context inspections and 
repackaging of obsolete pesticides should take place. In general suitable solvent-resistant 
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troughs/tanks should be used during storage and transport. Temporary storage facilities should 
be adjusted to the-state-of-the-art as soon as possible. The establishment of new storage facili-
ties complying with the-state-of-the-art (maybe state-owed) should be considered 
 
POP handling, packaging and pre-treatment 
 
For POPs packaging containers mainly made of metals, plastics and metal/cardboard have 
been used; in some cases the composition of this packaging is not clearly known. Some com-
panies envisage washing of packaging containing POPs for the purpose of subsequent incin-
eration of the washed empty packaging in cement kilns. Bur washing and cleaning of POPs 
packaging waste should be prohibited in Serbia as long as adequate wastewater purification 
standards are lacking. With reference to the POPs regulations the cleaning/re-use of washed 
plastic container as well as the material recycling of this plastic cannot be recommended. Most 
of the POPs are highly soluble in hydrocarbons and migrate into plastics especially Polypropyl-
ene and Polyethylene. The washing results in contaminated water or solvents which again need 
a specific treatment as POPs waste. Therefore, thermal treatment of POPs packaging waste in 
adequate facilities (export to high temperature incineration facilities) is recommended.  
 
POP-contaminated sites 
Contaminated soils have to be identified and remediation has to take place in an environmental-
ly sound manner. Locations where chlorinated organic pesticides were produced in the past, 
areas characterized by the use of PCBs-containing equipment and industrial processes gener-
ating PCDD/PCDF and PAH releases, chlorine-alkali facilities, facilities having used vinyl chlo-
ride monomers and chlorinated phenols (wood protection, leather tanning) stand the risk of con-
tamination with POPs and require comprehensive investigations; the same applies to locations 
where pesticides POPs were handled or stored or disposed in the past (local dump sites). Con-
taminated soil, exhibiting more than 10,000ng PCDD/PCDF-ITEQ/kg (e.g. resulting from bom-
bardment and burning of PCBs transformers) or soil contaminated with PCBs is exported as 
hazardous waste for the purpose appropriate treatment. There are still a lot of ñhot spotsò of 
contaminated areas in Serbia. 
 
The Serbian legislation on Cleaning-up of Contaminated Soil (i.e. mainly the Law on Environ-
mental Protection and the Decree on ñSystematic soil quality monitoring programme, indicators 
for assessment of risk of soil degradation and methodology for establishment of remediation 
programmesò) needs further improvement with regard to responsibilities of authorities for clean-
up programmes and the financing of the measures. In order to raise money for sanitation of 
abandoned contaminated sites the introduction of a fee for waste disposal could be envisaged, 
which should be earmarked (at least to some extent) for financing of clean-up of abandoned 
contaminated sites.  
 
POP-contaminated industrial residues 
According to the EU POPs Regulation, residues from iron- and steel-making processes or non-
ferrous metallurgy (e.g. dusts from gas cleaning) containing higher amounts of dioxins may be 
subject to metal recovery only, if recycling/recovery facilities meet as a minimum the emission 
limit values for PCDDs and PCDFs of 0,1ng I-TEQ/m³. The R4 operation: recycling/reclamation 
of metals and metal compounds is not allowed for POPs-containing metal waste; industrial 
emission limits for smelters in Serbia should be checked, especially with regard to PCDD/PCDF 
emissions and, if necessary, amended in the future according to BAT. The requirement for 
compliance with this PCDD/PCDF emission limit has to be obeyed also in case of export or im-
port of residues from iron- and steel-making processes or non-ferrous metallurgy (e.g. dusts 
from gas cleaning) containing higher amounts of dioxins. Waste containing dioxins in an amount 
of > 10,000 ng ITEQ/kg (national limit) have to be managed in accordance with the POPs Regu-
lation. 
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7.2 Options for treatment, recovery and disposal of wastes containing 
POPs 

The standards for the treatment and disposal of wastes in plants are regulated on the basis of 

IED. On the website of EIPPC, the BREF documents for waste incineration
39

 and waste treat-

ment
40

 technologies according to the state of the art are available. 

Because, RDF usually are incinerated not only in waste incineration plants but also in produc-

tion plants, the relevant BREF documents for cement and lime industry
41

 and for power plants
42

 

regulating the state of the art for these kinds of plants shall be taken into account.  

The requirements on landfills concerning the state of the art are regulated in the Directive 

1999/31/EC on landfills. The criteria and procedures for the acceptance of waste at landfills 

pursuant to the landfill directive are established with Decision 2003/33/EC.  

 

POPs substances are banned from use and must be removed, destroyed or irreversibly trans-
formed. The required technologies are limited to incineration (recovery operation R1, disposal 
operation D10), the chemical-physical treatment (disposal operation D9 especially for the irre-
versible transformation of POPs in wastes) and the metal recovery (R4). The R4 operation is 
limited  

¶ concerning the wastes to residues from iron and steel production, dust and similar wastes 

from copper melting processes, lead containing residues from non-iron metallurgy 

¶ concerning the technology to recovery of iron and iron alloys in blast furnace, shaft furnace 

and hearth furnace) and of non-ferrous metals in rotary kiln process, bath melting processes 

using vertical or horizontal furnaces, provided the facilities meet as minimum requirements 

the emission limit values for PCDDs and PCDFs laid down in IED. 

 
Pre-treatment operations before R1/D10, D9 or D4 are allowed, aiming especially on storage, 
dismantling, separation, mixing or stabilization/of wastes. Pre-treatment operations are required 
for wastes where POPs are only part of e.g. a waste equipment like WEEE, ELV. In this case, 
the POPs containing compartment shall be separated and then disposed of in accordance with 
the requirements of Regulation 850/2004. 
 
Derogating from POPs destruction or irreversible transformation, the landfill disposal of certain 
mineral POPs wastes is possible according to Annex V of Regulation 850/2004 up to the desig-
nated limit values. 
 
Further limitations are regulated for PCB wastes which are not allowed to be recovered within 
thermal operation R1 or metal recovery R4. In the result, PCB-containing devices shall only be 
treated with disposal operations D10 and D9 and mineral PCB wastes (Annex V of Regulation 
850/2004) can be landfilled as other POPs containing wastes. 

 

7.2.1 Management of PCB-containing equipment and PCB waste 

There is one mobile facility for PCB waste treatment in Serbia and this waste is exported for 
treatment. There are several authorized private companies which perform taking over, treatment 
and export of PCB waste for treatment in compliance with Law on Ratification of the Basel Con-
vention. At present, there are no locations intended for permanent storage and decontamination 
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 http://eippcb.jrc.ec.europa.eu/reference/wi.html  

40
 http://eippcb.jrc.ec.europa.eu/reference/wt.html  

41
 http://eippcb.jrc.ec.europa.eu/reference/cl.html  

42
 http://eippcb.jrc.ec.europa.eu/reference/lcp.html  
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of PCB-contaminated equipment and waste, nor facilities for PCB-based fluid degradation in 
Serbia. 
 
But European regulations are strict in the context of elimination PCB waste and PCB contami-
nated equipment:  
 

¶ Member States shall take the necessary measures to ensure that used PCBs are disposed 

of and PCBs and equipment containing PCBs are decontaminated or disposed of as soon as 

possible.  

¶ Member States shall, within three years of the adoption of this Directive: 

¶ Draw up plans for the decontamination and/or disposal of inventoried equipment and the 

PCBs contained therein and 

¶ Establish programs for the disposal/decontamination of equipment containing PCBs  

¶ Ensure that used PCBs are disposed of and PCBs and equipment containing PCBs are 

decontaminated or disposed of as soon as possible. 

 
Therefore, according to Article 52 of the Serbian Law on waste management, for PCB waste, 
being collected separately the following is prohibited: 

¶ transformer filling with PCB;  

¶ reuse of PCB waste;  

¶ PCB recycling from PCB waste;  

¶ temporary storage of PCB, PCB waste or PCB-containing equipment for a period longer than 

24 months prior to their disposal or decontamination;  

¶ incineration of PCB or PCB waste on ships;  

¶ use of PCB-containing equipment if they are not in proper operating condition or if they leak.  

 
This Law, for the first time, defines obligations of the PCB owners, PCB waste or PCB-
containing equipment: 

¶ the owner of PCB and PCB waste is obliged to organize its disposal, i.e. decontamination;  

¶ the owner of PCB-containing equipment in use or a equipment possibly contaminated with 

PCB, is obliged to examine a PCB content using the services of accredited laboratory au-

thorized to conduct waste analysis;  

¶ the owner of equipment containing more than 5 dm
3
 of PCB is obliged to report to the 

MEMSP and to propose a replacement plan, i.e. a plan of its disposal and decontamination, 

to ensure its disposal and decontamination.  

 
The project ñEnvironmentally Sound Management and Final Disposal of PCBsò will choose the 
best solution for management and disposal of PCB in Serbia. The main issue for selection of 
PCB treatment technology is to set the requirements that the treatment technology should meet, 
based on their applicability and relevance to the country strategy, existing and planned pro-
grams, and PCB ownersô need and compliance with the BAT standards. Cost estimate for the 
full implementation of Directive will be provided through the project. It is possible that a transi-
tional period for full implementation will be necessary. 
 
Presently most of the collected waste oils (motor-oils) are incinerated in cement kilns. The addi-
tion of PCB/PCT-oils, halogens, Arsenic, Mercury, Cadmium and Lead are clearly prohibited. 
PCB contaminated equipment and PCB-oils must find other environmentally sound elimination 
and disposal solutions. 
 
Various methods of decontamination of PCBs oil have been shown to be technically feasible 
(e.g. hydrogenation, reduction with molten sodium, use of selective adsorbents, replacement by 
PEG etc.), while economic viability of the selected method will depend on the type (voltage level 
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and power rating) and age of equipment to be decontaminated, the level of PCB concentration, 
as well as the overall cost for equipment replacement and the available budget. Incineration 
under high temperature in specialized hazardous waste incineration plants are the only promis-
ing technology to destroy PCB efficiently for neat PCB fluids or fluids containing high concentra-
tions of PCBs.  
 
In order to minimize waste quantities to be eliminated in such way, PCB-oil might be separated 
from transformers and other equipment by certain techniques. But simple washing of PCBs-
containing electrical equipment with a solvent and subsequent treatment with a shredder is not 
permitted as substantial quantities of PCBs-containing oil remain in the coil and in the insula-
tion, which leads to dioxin formation during shredding and contamination of the shredded waste 
with PCBs.  
 

 
Figure 16: Technical components of treatment facilities for PCB contaminated transformers (Tu-

nisia) 

 
Before recovery of the metal parts from PCBs-bearing electrical equipment, complete disman-
tling (unwinding copper wires, dismantling of the sheet metal plates, extracting oil imbued insu-
lating papers etc.) and decontamination of the metal parts are therefore necessary. As for these 
pre-treatment processes, all these operations are to be carried out in a suitable plant with a se-
cure black zone. Special precautions are necessary regarding the possible release of PCBs 
(airlock, treatment of exhausted air etc.). The recovery of insufficiently decontaminated metals 
by shredding or in a smelter may lead to high PCDD/PCDF-emissions, even when the PCB-
content is below 50 ppm. 
  
Retro-filling of PCB-free fluids to equipment that originally contained PCB should not be allowed 
and must clearly be forbidden except for decontaminated transformer oils. Alternatively, in  the 
Ministerial Order on PCBs a stipulation should be implemented that in case of retro-filling of 
PCBs-equipment with PCBs-free fluids, analysis of such fluids shall be required, as it is known 
that PCB is ñleachingò from remaining PCBs oil in the coil (transformer coil, transformer plates, 
condenser plates) and will contaminate the originally PCBs-free replacement fluid. Depending 
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on the results of these analyses the appropriate treatment is to be foreseen in compliance with 
the Ministerial Order on PCBs. 
 
Due to the wide distribution of PCBs-containing small capacitors (e.g. start-up and compensa-
tion capacitors in washing machines, fluorescent lamps, etc.) the shredder light fraction from the 
treatment of WEEE (especially of white end-of-life-products) may contain PCBs to a relevant 
extent, especially if the pre-treatment (sorting, partly dismantling) of WEEE is not adequate; this 
might disrupt the recycling of WEEE decisively. In other words: If the production date and the 
labelling indicate the presence of PCBs in such capacitors these capacitors should be classified 
as potentially PCB-containing capacitors, which shall be subject to strict separation from WEEE 
and a thermal treatment in a suitable hazardous waste incinerator or an appropriate intermedi-
ate storage for export respectively. 
 
PCB not being separated from WEEE will be accumulated ï after shredding and further separa-
tion - in the shredder light fraction, where it is absorbed from fluffy textile and plastic material. 
This means also: Shredder light fractions (fluff) should be subject to thermal treatment (incinera-
tion) or energetic re use in rotary kilns under high temperature. Adequate dismantling prior to 
the shredding process can reduce the amount of fluff and increase the recycling quota.  
 
For all these purposes, the establishment and operation of one thermal treatment facility in Ser-
bia could be economical feasible in order to dispose all organic based wastes but not only POP 
containing wastes. An adjustment of car dismantler and shredder facilityôs permits to the new 
legislation is required especially with regard to the practical performance of separation of haz-
ardous components and compliance with the technical minimum requirements for treatment of 
ELVs and WEEE as well as the environmentally sound management of the shredder light frac-
tions (fluff).  
 
As up to now even illegal dumping of shredder light fractions took place. Alternatively and in a 
short term, landfilling to authorized landfills could be an intermediate solution only if such shred-
der fractions are identified as non-hazardous waste. This decision shall be based on analyses 
of the shredder fractions (= simultaneously check of compliance with the pre-treatment require-
ments laid down in the EU legislation for WEEE and ELVs). 
 
Buildings from the period of the mid-1950 to mid-1970 have a relatively high probability of con-
taining PCBs. Following the mid-1970s the open uses of PCBs declined significantly; however, 
electrical devices containing PCBs (e.g. capacitors) might have been installed up until the end 
of the 1980s. Construction and demolition waste (C&D) is therefore a potential source of PCB-
contamination. 
PCB-containing gaskets and sealants from C&D waste should be separated and subject to 
thermal treatment in hazardous waste incineration plants. Due to the relatively small quantities 
per year, PCB wastes cannot justify the establishment of a hazardous waste incinerator in Ser-
bia; but once ï due to other predominant waste types ï a hazardous waste incinerator is put in 
place, PCB wastes from C&D waste will continuously be eliminated there. 
Mineral fractions (e.g. PCBs-containing concrete or plaster) can be exported for storage in suit-
able underground mines in accordance with Annex V to the POPs Regulation. This needs ex-
port to abroad.  

 

7.2.2 Management of POPs-waste other than PCB 

In Serbia there are neither waste incineration facilities nor landfills and underground storage 
mines for POPs waste. Due to a lack of treatment facilities for hazardous wastes presently, POP 
waste (e.g. PCB-wastes, pesticides, packaging contaminated with POPs) are stored in tempo-
rary storage facilities for the purpose of export to adequate disposal facilities (hazardous waste 
incinerators) abroad. The establishment of new storage facilities complying with the-state-of-
the-art should be considered. At least, the existing temporary storage plants have to be upgrad-
ed technologically and concerning the granted license in order to fulfil the state of the art. 
Known stockpiles of POPs wastes (e.g. pesticides, PCB from capacitors and transformersé) 
should be merged and brought together to such legally licensed storage plants. 
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Physical-chemical treatment and use as a secondary fuel (i.e. incineration) are the most fre-
quent treatment options applied to POPs waste. EU standards for incineration and industrial co-
incineration of waste and BAT notes guarantee stringent limits for emissions of unintentionally 
produced POPs such as dioxins from incineration process. 
 
A short term solution for specific POP wastes could be the incineration in cement kilns in Ser-
bia. Depending on the technology of the cement plant, suitable waste with even higher POPs 
content than specified in Annex IV of the POPs Regulation may be incinerated in cement kilns.  
Cement kilns provide temperature profiles and gas residence times which are comparable to 
hazardous waste incinerator, because the technical devices (rotary kiln) are similar. The high 
temperatures in cement kilns normally destroy POPs and the formation rate of dioxins in cement 
kilns is extremely low. According to literature sources, the destruction efficiencies of almost 100 
% have been demonstrated. Therefore, cement kilns are in general suited for the incineration of 
certain organic hazardous wastes in general and POPs wastes in particular. IED respectively 
establish the emission limit values for industrial co-incinerators (e.g. cement kilns). IED has 
been transposed into national Serbian legislation by the adoption of the Governmental order on 
conditions, method and procedure of thermal waste treatment (Official Gazette of the Republic 
of Serbia, 102/2010, adopted on 13/01/2011).  
 
In the incineration process of halogenated wastes like POPs wastes, usually HCl and traces of 
Cl2 or HF are generated in a burning regime of above 1100 °C and supply of sufficient amount 
of O2. The technology shall guarantee that Cl2 or HF are cleaned off by alkaline additives and 
HCl from the quenching device is retained by aerosol cleaning systems. In case of higher con-
centrations of halogens, an additional HCl recovery device could be economically feasible. 
 
Not all cement kilns comply with these standards yet or have been licensed for co-incineration 
of hazardous wastes. It is recommended to assess the present facilityôs permits in detail with 
regard to the possible incineration of POPs waste. Monitoring and evaluation of the emissions 
by external independent and qualified experts within a trial incineration of POP waste should be 
required, especially if wastes with higher POPs contents than specified in Annex IV of the POPs 
Regulation shall be incinerated. The expertise should prove the complete destruction of PCB 
and POPs. In case of input of wastes exceeding the low limit of PCB (> 50 ppm) any exemption 
from the operational conditions of the facility with regard to the temperature or residence time is 
not admissible.  
 
 
In Serbia there are standards for RDF as well. Special attention has to be given to the limitation 
of mercury in RDF due to the former use of Hg-additives in lubricants and cutting oil. A recom-
mended input limitation for mercury could be 0.5 mg Hg/kg (related to a lower calorific value of 
25 MJ/kg). Furthermore, PCB containing wastes shall be excluded from either energetic or ma-
terial re-use, if exceeding the low POPs content limit of 50 ppm. In this case, the incineration 
has to be qualified as a D10 disposal operation. Because RDF may contain up to 50 ppm of 
PCBs, the PCB limit value shall be 50 ppm.  In case of production of RDF for cement plants and 
power plants, legislation or binding standards should be laid down, determining: 

¶ the limit values for such fuels,  

¶ appropriate sampling methods (sampling plan, CEN standards) and testing (depending on 

the amount of alternative fuel produced per year),  

¶ external supervision modes concerning the quality of the RDF 

¶ the technical requirements on waste composition to RDF considering the general ban of mix-

ing of hazardous wastes except in licensed plants.  

 
The incineration of low levels of PCBs and POPs waste (chlorine limitation of 1 %) in power 
plants for solid wastes seems to be feasible, if the facilityôs permit allows the input of such waste 
up to a specific limit and if it is complied with the emission limit values according to IED. The 
possibility should be evaluated on a case by case basis, depending on the flue gas cleaning 
system. In general, however, the flue gas cleaning system of coal power plants is not adequate 
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for the incineration of POPs waste. It is expected that coal thermal power plants would be inter-
ested in the thermal treatment of specific waste streams but the existing ones do probably not 
comply with the EU standards for co-incineration, yet. This fact shall be checked. 
 
Ban on landfilling of wastes with a TOC > 5% (6000 kJ/kg), like in Austria and Germany and ban 
on landfilling of non-treated hazardous waste contributes to environmentally sound POPs waste 
management, because organic waste fractions from shredding or dismantling need to be treat-
ed in thermal treatment facilities. In the implementation process of criteria and procedures for 
the acceptance of waste at landfills, suited limit values for all possibly POPs containing mineral 
wastes and for all landfill classes shall be established. 
 
In Serbia, underground mines are available, which may be authorized for permanent storage of 
specific POPs waste in accordance with Annex V of the EU POPs Regulation, if proof of their 
appropriateness for storage of hazardous waste can be produced (especially proof of long term 
safety). However, permanent underground storage is accepted as a disposal option under the 
Stockholm Convention only if the POPs are permanently separated from the environment, 
which might exclude mines liable to pit water. Also mines needing a permanent ventilation to 
avoid an explosive atmosphere (coal mines) are unsuitable as permanent storage sites for 
POPs wastes. 

 

7.3 Estimated investment and operational costs for appropriate options 
for the management of wastes containing POPs 

7.3.1 Estimated investment and operational costs for PCB-waste 

PCB containing transformers 
Based on the inventory and additional examinations performed during the PPG phase, the ex-
pected quantities of the PCB containing transformers are estimated to 3,600 in Serbia, with a 
fluid mass of around 2,000 tons of PCB contaminated fluid oil and a total mass of contaminated 
equipment of around 8,000 tons.   
 
As an example, the calculated costs for the evacuation of PCB transformers in Tunisia can be 
shown; this calculation has been established in the frame of a Worldbank Cooperation Project in 
2011: 

¶ The total costs amounted to 3,500 ú /per ton of PCB contaminated waste 

¶ Due to recycling of copper, aluminium and iron, revenues of 700 ú /per ton can be achieved 

¶ The net costs amounted therefore to 2,800 ú /per ton.  

Evaluations concerning the stepwise replacement of contaminated PCB transformers resulted in 
total costs for Tunisian PCB elimination program (1,700 tons from 600 transformers and 600 
capacitors) between 3.6 to 7.2 Mio ú. 
 
Another cost example can be taken from this project: 
For a transformer of 400 KVA and a total weight of 2 tons, the containing PCB oil (Ascarel) 
amounted to 0.95 tons. The cost of disposal (export for incineration and underground disposal) 
of such transformer has been 5,600 ú ; the replacement by a new one was 12,300 ú, with 
10,600 ú for the replaced equipment and 1,700 ú for the installation works.

43
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 An actual example extrapolates costs based on the estimates of Serbian Railways, which doesnôt seem to be entirely 

reliable. Some of the costs to be incurred by Railways include studies, inventory and other planning activities which 

are represented by high percentage of total cost. This doesnôt necessarily have to be representative for the country as 

a whole. My view is that extrapolation of costs would be more accurate if Tunisian data shown below is used instead. 

In that case the total cost in Serbia would amount to between 16.94 to 33.84 Mio ú, as obtained by correlating weight 

of equipment to actual cost. From the National Railway Company 473 transformers had been analyzed during in-

depth inventory out of which 17 were identified as PCB-containing. The weight of the PCB content above 50 ppm is 

around 3 tons, while the total weight is around 14 tons. Serbian Railways have participated in Environmentally sound 
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Another technology could be the use of physical-chemical treatment technology of contaminat-
ed oil containing low concentrations of PCBs, specifically the de-halogenation of PCB. In this 
process, chlorine is replaced by polyethylene glycol (PEG); the costs were reported at 2,000 to 
5,000 ú per ton of oil (2011). This technology is typically used on transformers which are not to 
reach ñend of lifeò soon and which contain low concentrations of PCBs (up to 2000 ppm). In 
Serbia the cost of decontamination of 400 kVA transformer with total weight of 2 tons and con-
taining oil with low PCB concentration in the amount of 0,95 tons, using PEG de-halogenation 
technology, would be: 2,660 ú for decontamination to below 50 ppm of PCB and no cost for 
transformer replacement. As can be seen, the advantage of this technology is that transformers 
donôt have to be replaced, which results in lower overall cost. This is often the case since opera-
tional life of transformers is typically between 40 and 50 years, sometimes even longer. Howev-
er, the clear disadvantage is in the fact that decontamination of only low contaminated equip-
ment is economically viable. 
 
 

 
Figure 17: timetable to outline PCB containing equipment 

 

 

 

7.3.2 Estimated investment and operational costs for POP waste management 

Investment Costs 
It seems to be probable that Serbiaôs POP elimination will be based on the establishment of one 
high temperature incinerator for all hazardous industrial and medical waste which will be suita-
ble for pesticides, PCBs and other POP waste as well. The cost estimation for such incinerator 
see above. 
 
Operational Costs 

                                                                                                                                                            

and final disposal of PCBôs in cash with amount of 15,665,770 dinars (about 127,000 ú). Cost for planned activities of 

treatment of PCB-containing equipment and purchase of new equipment for replacement, estimated on a basis of a 

study ĂIdentification of all sources of pollution by PCB waste and environmental impact assessment and its removal 

from the premises of the Serbian Railwaysò is 208,000 ú. Estimated amount of other, indirect costs (salaries of staff, 

transport cost, daily fees.) is 17,770 ú.  Amount of 225,770 ú is related to the estimated cost of removal of 17 

identified PCB-containing transformers and for purchasing of new ones, as well as to the cost of all regular activities 

that will be undertaken for environmentally sound management of above mentioned equipment. Total estimated cost 

for environmentally sound management of PCBs in jsc. Serbian Railways is: 393,217 ú. 
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The operational costs depend on the requirements to be fulfilled for such waste incineration 
(choice of technology and decision about emission limits), on the time schedule of remediation 
of contaminated sites, and on the final program concerning the phase out of PCB-equipment.  
Data for hazardous waste treatment costs within the EU, indicating range of operational costs 
for POP-waste can be given in the following range: 

¶ Costs for thermal treatment of contaminated soils in specialized installations (e.g. Germany, 

the Netherlands) range between 160 ú/ton and  320 ú/ton.  

¶ Costs for incineration of PCBs waste range from  300 ú/ton to 600 ú/ton, depending on the 

PCBs concentration.  

¶ Costs for incineration of mixed solid hazardous waste range from  200 ú/ton to 400 ú/ton 

¶ Costs for solidification and landfilling of hazardous waste range from  180 ú/ton to ú 320 

ú/ton 

¶ Costs for permanent underground disposal range about 300 ú/ton and more, depending on 

the size of the packaging.  

¶ Costs for the underground use as construction material in salt mines (recovery R5) range 

from  150 ú /ton  to 250 ú /ton.  

 
It has to be understood that these costs reflect the negotiated costs/prices depending on the 
total mass of waste to be disposed of and not the catalogue price.  
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8 SOURCES AND LEVELS OF FUNDING FOR THE 
IMPLEMENTATION OF WASTE MANAGEMENT MEASURES 
FOR WASTES CONTAINING POPS (ECONOMY AND 
FINANCING) 

Chapter 8 of IHWMP reflects in general the waste stream hazardous waste; waste containing 
POPs is part of it, but not especially categorized. 

 

8.1 Estimated present costs of management of wastes containing POPs 

Waste disposal costs depend not only on the kind of waste and the selected disposal way but 

also on economic aspects like the available capacity in a certain time limit (utilisation of installed 

plant capacities), the amount of wastes to be disposed by the generator, the actual content of 

pollutants or hazardous substances and the general state/condition of the waste. Depending on 

the market and on the kind of waste, sometimes revenues can be generated instead of costs, 

e.g. for waste oils, for separated fractions from waste dismantling processes or for RDF. There-

fore, the following displayed average disposal costs can only be used as an orientation. 

Additional costs can occur especially from taking of samples, analytic measures, packaging 

proper to the relevant disposal way, necessary pre-treatment plants especially for stabilisa-

tion/solidification or for separation/mixing, storage as well as for transportation. These costs dif-

fer, too, because of the various costs of analytical methods or the transport distance. Therefore, 

these costs cannot be explained in advance. As an orientation, the usual costs for transporta-

tion and logistics are 10 to 15 ú/ton, partly up to 40 ú/ton. Analytics can cause costs up to 500 

ú/ton. 

Furthermore, it has to be distinguished between waste code related disposal costs and specific 

costs for certain disposal ways.  

 

Since there is no disposal option destroying the PCB content in Serbia available at the moment, 

export to either a thermal treatment (either high temperature incineration D10 or thermal de-

sorption with incineration of the flue gas D9/D10) or a permanent underground storage (D12) is 

the most environmentally sound option. Costs for permanent underground storage were report-

ed in the range of 500 ú/ton. Costs for thermal treatment were reported in the range between 

450 and 650 ú/ton.  

The costs for disposal of hydraulic oils containing PCBs (waste code  

13 01 01*) and insulating or heat transmission oils containing PCBs (waste code 13 03 01*) 

could be observed with a decreasing level since 2014 up to 250 ú/ton. But on the other hand, 

components containing PCBs (waste code 16 01 09*) as well as transformers and capacitors 

containing PCBs (waste code 16 02 09*) are reported with disposal costs of average 850 to 

2,500 ú/ton in single cases. Costs for the disposal of PCB containing C&D waste is supposed to 

be about 400 ú/t. 

 

For HBCD, the annual amount of wastes (especially EPS and XPS insulation material) is calcu-

lated with about 3,800 tons. 

The thermal treatment of HBCD containing wastes in incineration plants for municipality wastes 

is the state of the art of disposal, currently. The costs of the thermal treatment are about 100 ú/t. 

This would cause average costs of 380,000 ú/a. The thermal treatment requires in general a 

pre-treatment in order to mix the HBCD wastes because of their very less density, very high 
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calorific value and high size. Subject of the pre-treatment is in general the shredding and the 

mixing in order to reach acceptable calorific values for the mixed waste (codes 17 09 03*/04). 

The costs for the pre-treatment vary and can be assumed for HBCD containing mixed C&D 

waste with currently at least 400 ú/t. This would cause annual average costs of 1.52 Mio. ú. 

For the thermal treatment of separated insulation material (17 06 04), costs of 210 ú/ton can be 

assumed. 

 

The waste management costs for pesticides (waste codes 02 01 08*, 20 01 19*) are known in 

the range between 450 ú/ton (thermal treatment especially in incineration plants for hazardous 

wastes) and 950 ú/ton (storage, pre-treatment, chemical-physical treatment). In connection with 

the inventory of currently about 1.35 tons, the disposal would cause total costs up to 1280 ú. 

Because of probably still unknown stock piles, the minor amount of pesticides to be disposed of 

and ï first of all ï the unknown state of packaging, analytics and contaminations/mixtures, the 

total costs for an entire disposal of all POPs wastes shall be expected up to 6,000 ú. 

 

For the mineral wastes mentioned in Annex V of Regulation 850/2004, the following disposal 

costs can be stated: 

¶ Ashes and slags from power plants: about 20 ú/ton for landfill 

¶ All other relevant wastes from thermal processes (chapter 10 of ELW): 60 to 120 ú/ton 

¶ Linings from metallurgical processes: 15 to 50 ú/ton for landfill 

¶ Mixed mineral C&D fractions (chapter 17 01 06*): 20 to 250 ú/ton 

¶ Soil (17 05 03*): 20 to 80 ú/ton 

¶ PCB containing C&D waste (17 09 02*): 400 ú/ton 

¶ Mixed C&D waste (17 09 03*): 50 to 150 ú/ton 

¶ Wastes from waste incineration (chapter 19 01 of ELW): 15 ú/ton for landfill, 90 ú/ton for 

thermal treatment (e.g. vitrification) up to 150 ú/ton 

¶ Vitrified wastes (chapter 19 04 of ELW): 60 to 120 ú/ton.  

 

All other waste codes designated to POPs wastes (chapter 4.1.3) are not specific in connection 

to various POPs. Therefore, the following described costs are average costs for these kinds of 

wastes in general. The last column contains the estimated costs in case of a POPs content. 

Table 19: waste disposal costs for certain waste codes 

waste code description 

Waste disposal costs [ú/ton] 

Min. Max. 
POPs re-

lated 

03 03 
wastes from pulp, paper and cardboard 

production and processing (sludges) 
70 140 200 

04 02 wastes from the textile industry (sludges) 60 120 180 

07 02 
wastes from the MFSU of plastics, synthet-

ic rubber and man-made fibres 
150 240 300 

09 01 wastes from the photographic industry 90 100 100 



REFERENCES Title 

ññImprovement of hazardous waste management in the Republic of Serbia - IWHMSñ 89 

11 01 
wastes from chemical surface treatment 

and coating 
60 150 200 

13 01 05*  

13 01 10*  

13 01 11*  

13 01 13* 

Hydraulic fluids 10 150 150 

15 01 10* 
Packaging containing residues of or con-

taminated by hazardous substances 
110 330 400 

16 01 04*/06 discarded ELV    

16 01 22 components not otherwise specified 45 50 100 

16 02 13* 

20 01 35*     
discarded WEEE 50  50 

16 02 15* hazardous components from WEEE 120  200 

16 05 04* gases in pressure containers 600 1250 1300 

19 08 11*/12  

19 08 13*/14 

sludges from biological and other external 

treatment of waste water 
15 135 150 

19 10 03*/04 fluff-light fraction and dust from shredding 60 150 150 

19 12 04 
Plastic and rubber from mechanical treat-

ment 
20 145 150 

19 12 08 Textiles from mechanical treatment 65 100 100 

19 12 10 RDF 25 100 100 

19 12 12 
Residues and mixtures from mechanical 

treatment 
15 150 150 

20 03 07 Bulky waste    

 

 

8.2 Options for the financing of the management of wastes containing 
POPs   

According to the polluter pays principle, the costs for the waste management in general shall be 

covered by the waste generators (owner of the construction site). Governmental funds and ben-

efits could help in single cases to support certain disposal measures. For instance, the complete 

disposal of POPs pesticides from known stockpiles or their concentration in suited licensed 

storage areas could be financed by the government. In the same way, the disposal of PCB from 

public enterprises should be realized. 

The budget of administrative bodies shall cover costs to purchase devices for necessary analy-

sis in laboratories and quick test methods like XRF to be used during waste inspection 

measures. The budget shall include also costs for hazard prevention measures which have to 

be carried out in case of damages or bankruptcy of private entities. 

Governmental funds and benefits are suited, too, for the start-up financing to establish needed 

waste treatment plants or to maintain existing plants according to the state of the art. Funding is 
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the main instrument in order to stimulate private activities and administrative bodies as well for a 

needed investment in waste treatment infrastructure. Co-financing of EU funds shall be used
44

.  

In general, the costs for the disposal of municipal wastes shall be covered by fees to be paid by 

private households. Currently, waste fee is charged differently per members, per m² of living 

space and the annual average amount per household is about 40 ú. POPs are relevant, too, to 

these municipality wastes, e.g. bulky wastes or WEEE. Furthermore, many waste management 

installations are operated by a public enterprise. Therefore, the fees shall be adjusted to a suffi-

cient level to guarantee that all waste disposal activities are financially covered.  

The private sector is a very important source to finance needed investments on state of the art 

technologies. The private sector can combine its activities with the public sector by public-

private partnership projects. The government shall establish respective rules for such partner-

ships with various purposes (operation of plants, financing, buildingé). Belgrade and Niġ are in 

the stage of announcing public-private partnerships, while Novi Sad is in the process of financ-

ing by EU through a grant. 

Certain POPs result from products, especially WEEE and ELV. For these waste streams, the 

European legislation regulates take-back and give-back obligations. In this connection, also the 

organization of collection as well as the financing of disposal measures shall be regulated.  
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 http://www.welcomeurope.com/list-european-funds.html  

http://www.welcomeurope.com/list-european-funds.html
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9 DETERMINATION OF OBJECTIVES  

General objectives of POPs waste management 
 
The National Plan for the Implementation of Stockholm Convention (NIP) has been pre-
pared. An action plan for PCB waste, waste pesticides and unintentionally released 
chemicals (dioxins and furans) has been integrated. Provisions of this Plan now have to be im-
plemented: 

¶ Owners of POPs waste report the type and quantity of this waste to the ministry in 

charge.  

¶ Appropriate storage facilities for collection of PCB waste and f o r  equipment contaminat-

ed with PCB must be established. Smaller temporary storage facilities for occasional col-

lection of waste pesticides in r u r a l  regions have to be set up, until their collection in 

regional storages for final treatment is launched.  

¶ Sites contaminated with POPs shall be identified and the monitoring of POPs in the envi-

ronment shall be introduced. A reliable nation-wide inventory of POPs waste has to be pre-

pared.  

¶ Public awareness raising and education about POPs waste and its treatment in general 

are important goals. The competent authority keeps record on the devices in use contain-

ing PCB. The person that conducts collection, storage and treatment of PCB waste need 

a permit, must also keep record and have to report such data to the competent authority.  

 
The introduction of POPs from recycling products into the cycle management must be avoided 
considering the possible recycling of POPs according to the limit values defined in Annex 1 of 
Regulation 850/2004. 
 
IED is an instrument ensuring the environmentally sound management of POPs waste. It is 
necessary to promote the use of Best Available technology (BAT) and of environmentally sound 
practises as well as encourage the implementation of emission limits for the IPPC installations. 
The implementation of the IED can contribute largely to the reduction of unintentionally pro-
duced POPs. 
 
Goals of the Communication Strategy for Stockholm Convention 
 
General goal of the Communication Strategy is to improve the level of awareness and acquisi-
tion of knowledge amongst stakeholders and general public about the risks that POPs chemi-
cals pose to human health and environment. Specific objectives are the following: 

¶ Improvement of knowledge and integration of competent institutions, professional and inter-

ested public into the implementation process of the Stockholm Convention;  

¶ Improvement of knowledge and awareness amongst professional users (managers and staff 

whose job implies higher risk of chemicals, occupational associations, unions, etc.) about 

risks of POPs chemicals and guidelines for appropriate protection measures;  

¶ Raising awareness amongst general population in order to facilitate appropriate handling 

and separate collection activities for POP wastes 

 
Pursuant to these goals and objectives, the following activities are planned (excerpt): 

¶ Educational activities (workshops, seminars, lectures) have been focused on the Stockholm 

Convention and on POPs chemicals;  

¶ An increased number of institutions, organizations and individuals have been involved in the 

implementation of NIP and specific activities;  

¶ Educational and information materials and manuals for professional users has been devel-

oped;  
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¶ Cooperation with occupational and other associations has been established;  

¶ Campaigns and other activities have been focused on the promotion of NIP and the Conven-

tion implemented.  

 
Goals in the context of retro-filling of equipment that originally contained PCB 
 

¶ Based on the experiences gained elsewhere, retro-filling generally cannot be recommended. 

In the past in many cases the limit value for PCBs was exceeded by retro-filled transformers 

within a few months. In this context, the immediate objective must be that in the adopted 

Ministerial Order on PCBs a stipulation should be implemented, that analyses of the fluids 

shall be required, when the equipment is taken out of operation. Depending on the results of 

these analyses the appropriate treatment is to be foreseen in compliance with the Ministerial 

Order on PCBs.  

¶ A second objective must be a stipulation that simple washing of PCBs-containing electrical 

equipment with a solvent and subsequent treatment by means of shredding is not permitted 

because it leads to dioxin formation during shredding and contamination of the shredded 

waste with PCB. Before recovery of the metal parts from PCBs-bearing electrical equipment, 

a complete decontamination is necessary.  

¶ As for the pre-treatment process, all these operations are to be carried out in a suitable au-

thorised plant with a secure black zone. Special precautions are necessary, particularly re-

garding the carrying out PCB-decontamination (airlock, treatment of exhausted air etc.).  

 
Goals in the context of storage facilities for POPs waste  
 
Another priority objective for POPs waste management is the transfer of POP waste from inad-
equate intermediate storage facilities to suitable intermediate storage facilities; in this context, 
inspections and if necessary, repackaging of obsolete pesticides and other POPs should take 
place. Such temporary storage facilities should be adjusted to the state-of-the-art standards at 
the earliest possible stage. Otherwise, the establishment of new storage facilities complying 
with the state-of-the-art standards should be considered. Suitable solvent-resistant contain-
ments shall be used during intermediate storage and transport. 
 
Goals in the context of incineration of POP waste 
 

¶ Cement kilns provide temperature profiles and gas residence times which are comparable to 

specialized waste incinerators. Cement kilns do exist in Serbia; high temperature waste in-

cinerators do not. Therefore cement kilns in Serbia could burn low levels of POPs as a R1 

operation, if the facilityôs permits allow the input of such wastes up to a specific limit and if it 

complies with the emission limits according to the IED. One of the priority goals of POP 

waste policy in Serbia could be to incinerate suitable wastes with higher POPs contents than 

specified in Annex IV of Regulation 850/2004 in cement kilns.  

¶ Refuse (waste) derived fuels (RDF) normally may contain up to 50 ppm of PCBs. In case of 

waste exceeding 50 ppm of PCBs the incineration has to be qualified as D10 operation: in-

cineration on land. Another goal should be to use waste oils exceeding the low POPs-

content limit of 50 ppm (mg/kg) of PCBs in the firing systems of cement kilns. Such input lim-

its for wastes shall be laid down in the specific cement facilityôs permit; the compliance with 

emission limits in accordance with the EU WID, have to be checked additionally. It is rec-

ommended to assess the present facilityôs permits in detail with regard to the possible incin-

eration of POPs-wastes.  

¶ In case of production of RDF for the cement industry, binding standards should lay down for 

the limit values for such fuels and the tolerated emissions. Special attention has to be given 
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to the limitation of mercury in RDF due to the former use of Hg-additives in lubricants and 

cutting oil emulsions.  

¶ The incineration of even low POPs-wastes in coal power stations in Serbia is no option at the 

moment, since these facilities do not comply with the required standards according to the In-

cineration Directive 2000/76/EC.  

 
Goals in the context of recycling activities concerning POP containing waste 
 

¶ If in case of small capacitors (for example, start-up and compensation capacitors in washing 

machines, fluorescent lamps, etc.) due to the production date and on the basis of the label-

ling the presence of PCBs cannot be excluded, these are to be classified as potentially PCB-

containing capacitors, which shall be subject to a thermal treatment in a suitable hazardous 

waste incinerator or appropriate intermediate storage for export. Due to the wide distribution 

of PCBs-containing small capacitors the shredder light fraction from the treatment of elec-

tronic scrap may contain PCBs to a relevant extent, especially if the pre-treatment (sorting, 

partly dismantling) of WEEE is not adequate.  

¶ One of the objectives in the context of WEEE management is therefore that shredder frac-

tions (fluff) resulting from dismantling and shredding processes of WEEE should be subject 

to thermal treatment (incineration). For this purpose the establishment and operation of at 

least one thermal treatment facility in Serbia is recommended in a medium term. This facility 

will be used for fluff from ELV shredding processes as well.  

¶ An inspection and adjustment of car dismantler and shredder facilityôs permits to the new 

legislation is required especially with regard to the practical performance of separation of 

hazardous components and compliance with the technical minimum requirements for treat-

ment of ELVs and WEEE as well as the environmentally sound management of the shredder 

fractions (fluff). Adequate dismantling prior to the shredding process can reduce the amount 

of fluff and increase the recycling quota.  

¶ As up to now even illegal dumping of shredder fractions took place. Landfilling to authorized 

landfills could be an intermediate solution. This decision shall be based on analyses of the 

shredder fraction.  

 
Objectives concerning contaminated sites 
 

¶ Contaminated soils have to be identified and remediation has to take place in an environ-

mentally sound manner. Locations where chlorinated organic pesticides were produced in 

the past, areas characterized by the use of PCBs-containing equipment and industrial pro-

cesses generating PCDD/PCDF and PAH releases, chlorine-alkali facilities, facilities having 

used vinyl chloride monomers and chlorinated phenols (wood protection, leather tanning) 

stand the risk of contamination with POPs and require comprehensive investigations; the 

same applies to locations where pesticides POPs were handled or stored or disposed in the 

past (local dump sites).  

¶ The Serbian legislation on Cleaning-up of Contaminated Soil needs further improvement with 

regard to responsibilities of authorities for clean-up programmes and financing measures.  

 
Objectives concerning POPs in waste oils 
 

¶ Like mentioned above, a by-law on motor oil products should be considered in order to pre-

vent illegal mixing of PCBs (and heavy metal compounds) into new oil products.  Provisions 

must ban the placing on the market of motor oils containing the following additives: halo-

gens, cadmium and cadmium compounds, mercury and mercury compounds, arsenic and 

arsenic compounds.  
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10 ACTION PLAN FOR ACHIEVING THE OBJECTIVES 

10.1 Measures 

On the basis of the updated inventories that provide insight into the management of POPs in the 
Republic of Serbia, action plans for the implementation of the updated NIP have been estab-
lished within the POPôs management project, problems have been identified and priorities for 
solving these problems have been set up. Nine action plans have been developed:  

¶ Action plan for institutional and regulatory measures aimed at Stockholm Convention imple-

mentation and reporting,  

¶ Action plan for dealing with POPs pesticides,  

¶ Action plan for dealing with PCB,  

¶ Action plan for unintentionally produced POPs chemicals,  

¶ Action plan for dealing with PBDEs, HBB and HBCD,  

¶ Action plan for PFOS,  

¶ Action plan for contaminated sites,  

¶ Action plan for monitoring and research of POPs chemicals and 

¶ Action plan for implementation of the Strategy for public informing, awareness raising and 

education about POPs chemicals. 

Financial implications of all proposed activities in action plans with the methodological review 
have also been presented. 
 
Following general activities for solving identified problems in the management of POPs in the 
Republic of Serbia were defined within the framework of the action plans: 

¶ Strengthening the present institutional capacities in order to improve national regulations, as 

well as their application, for implementing the Convention more effectively.  

¶ Strengthening the institutional capacities to improve the system for continuous reporting 

concerning the measures undertaken to reduce POPs in the Republic of Serbia.  

¶ Establish an appropriate system for reducing emission and releases of unintentionally pro-

duced POPs chemicals into the environment.  

¶ Continuing to identify and mark equipment containing PCB >50 ppm with the aim to establish 

a complete database of PCB equipment.  

¶ Identification of products and waste containing PBDEs, HBB and HBCD chemicals and 

waste containing PFOS chemicals in order to establish a system for proper management of 

such products and waste,  

¶ Preparation works to properly dispose, i.e. to decontaminate PCB containing equipment with 

the volume larger than 5 dm
3
 and PCB concentrations above 50 ppm, and to safely dispose 

identified PCB.  

¶ Preparation works for the establishment of a system for safe storage and treatment of chem-

icals, and products containing PBDEs, HBB and HBCD and waste containing PFOS chemi-

cals with the aim to strengthen capacities for the recycling and for treatment of such waste.  

¶ Provide regulatory, institutional and technical conditions for identifications, priorisation and 

remediation of areas contaminated by POPs.  

¶ Provide information for decision makers, public and international organizations about pres-

ence of POPs chemicals in the environment through adequate monitoring and organised 

system of collecting information and reporting.  

¶ Carry out regular systematic monitoring of POPs chemicals within established monitoring 

programs (old POPs chemicals).  
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¶ Improve work of laboratories for measurement of POPs chemicals, especially new POPs, 

through accreditation of methods, procurement of laboratory equipment and training of la-

boratory employees.  

¶ Improve national capacities for scientific and research development in the field of POPs 

chemicals.  

 
Besides these general activities, the awareness raising activities regarding the potential risks 
posed by open applications of POPs and the efforts for their management should be increased. 
This comprises the awareness for the environmental behavior of POPs outside the waste sec-
tor, e.g. in air, water, soil, living organisms and the complete foot chain.  
Enhance involvement of all potential POPs holders including the trade, the military, the energy 
sector and the mining sector in waste management projects. This aims to involve medium and 
small size enterprises that do not have appropriate management skills. 
Also national capacities and regional cooperation, where possible, in training of customs and 
other government agencies and prevention of illegal trafficking shall be strengthened. 
 
 
 

10.1.1 Regulatory instruments 

Classification of POPs-containing wastes 

As mentioned in chapter 4.1.2, the ELW determines two ways for the classification of POPs-

containing wastes as hazardous: 

¶ Use of the limit values determined in Annex IV of the Regulation 850/2004; this way is only 

foreseen for certain POPs (PCDD/PCDF, DDT, Chlordane, HCH including Lindane, Dieldrin, 

Endrin, Heptachlor, HCB, Chlordecone, Aldrin, PeCB, Mirex, Toxaphene, Hexabromo-

biphenyl and PCB),  

¶ Use of the general chemicalôs classification of POPs and derivation of assigned limit values 
from the Directive 2008/98; this way is foreseen for all other POPs (PBDE, PFOS, endosul-

fans, hexachlorobutadiene, PCN, SCCP, HBCD and all future new POPs like PCP). 

The determinations of the ELW are required to be transformed at least into the Serbian Legisla-

tion. 

 

But on the other hand, an alternative and exceeded transformation for all POPs is possible and 

shall be taken into account. This exceeded transformation means to use the limit values accord-

ing to Annex IV of the Regulation 850/2004 for all POPs and not only for these POPs mentioned 

in the ELW. The advantages would be that  

¶ the classification could be done according to unique criteria 

¶ the more stringent limit values according to Regulation 850/2004 would be used 

¶ the supervision and control of POPs waste streams would be possible because of the obliga-

tory duty to notify the intended disposal way in advance and to carry transportation forms. 

There is no reason why the waste classification for some POPs should be based on the stricter 

limit values of the Regulation 850/2004 and for some other POPs should be based on the less 

stringent limit values of the general waste classification. In this case, the exceeded transfor-

mation needs to be notified to the EU. 
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But there are also disadvantages. The exceeded transformation means that all future new 

POPs (e.g. PCP) lead to the immediate classification of wastes containing these POPs as haz-

ardous without exception and without transitional period.  

Furthermore, all plants intended for the disposal of POPs-containing wastes shall obtain the 

licence to take over and to treat the relevant hazardous waste. If the plant was allowed only to 

dispose the relevant non-hazardous waste, then the licence shall be adjusted and extended to 

the relevant hazardous waste (addition of waste code to the licence within a licencing proce-

dure). 

 

Punishments 

The Directive 2008/99/EC on the protection of the environment through criminal law requires the 

MS to ensure that certain conduct constitutes a criminal offence, when unlawful and committed 

intentionally or with at least serious negligence. Concerning waste management, this obligation 

is required for: 

¶ the collection, transport, recovery or disposal of waste, including the supervision of such op-

erations and the aftercare of disposal sites, and including action taken as a dealer or a bro-

ker, which causes or is likely to cause death or serious injury to any person or substantial 

damage to the quality of air, the quality of soil or the quality of water, or to animals or plants 

¶ the illegal shipment of waste under the scope of Regulation (EC) No 1013/2006 which is un-

dertaken in a non-negligible quantity. 

This Directive refers expressively among others to the landfill Directive (1999/31/EC), the ELV 

Directive (2000/53/EC), WEEE and RoHS Directives, Regulation 850/2004 on POPs, Regula-

tion 1013/2006 on waste shipments and the Waste Framework Directive in the former applica-

ble state. 

 

Concerning the POPs it is recommended to elaborate respective penalties in connection with 

Art. 88, 90 (10) of the Law on waste management to punish offences against the conditions of 

Regulation 850/2004, especially (as an example according to the German implementation): 

¶ criminal offence for violations against Art. 3 (1) regulating the production, placing on the 

market and use of POPs; sentence of imprisonment or monetary penalty 

¶ administrative offence for violations against Art. 5 (2) regulating the report duty on stock piles 

and against Art. 7 (2) para. 1 in connection with Annex V part 1 regulating the destruction or 

irreversible transformation of POPs in wastes; fine up to a certain amount (e.g. 50,000 ú
45

). 

 

Waste water cleaning 

POPs are partly relevant in sewage sludge, especially if the POPs have only an adhesive sur-

face connection to the product where it was used. Some activities are possible in the connection 

with the legislation on waste water treatment, e.g. the determination of substances of special 

concern, the determination of limit values or the regulation of the use of sewage sludge. 

 

PBDE can be found in waste water caused by cleaning and rinsing processes and the waste 

water treatment represents a sink for the degradation of PBDE-concentration in waste water, so 

the PBDE can be found in the sewage sludge. In order to get relevant data for the qualified de-

                                                      
45

 According to Art. 5 of Directive 2008/99/EC MS shall take the necessary measures to ensure that the offences are 

punishable by effective, proportionate and dissuasive criminal penalties. 
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termination of a proper limit value above the determination limit value, it is recommended first to 

measure PBDE content in waste water treatment plants. The second step should be the deter-

mination of a strategy to decide whether such a limit value is needed for Serbian because of the 

relevant existence in sewage sludge and when, what level shall the limit value get considering 

the further disposal ways of the sewage sludge. If it is used as a fertiliser, the relevant limitation 

according to the legislation on soil protection shall be taken into account.  

 

The same operating principle can be stated with PFOS. The concentration in waste water is 

caused by cleaning and rinsing processes in metal, paper and textile industry. Also private 

households are sources for the presence of PFOS in waste water because PFOS is part of 

much common products. In the same way as PBDE, also PFOS can be found after the waste 

water cleaning in the resulting sewage sludge. If it is intended to use the sewage sludge as ferti-

liser in agriculture, forest and gardening, the limit value for PFOS in sewage sludge should be 

determined with 100 µg/kg
46

. Otherwise, the use of sewage sludge as fertiliser shall be prevent-

ed by legal provisions. 

 

In order to avoid the transportation of POPs (and other pollutants) from waste water into the 

cleaned water, the ability to hold back the pollutants within the sewage sludge is important. Be-

sides the traditional biological and physical treatment of waste water, further processes with 

special treatment shall be taken into account in order to increase the rate of separation of all 

pollutants. Membrane filtration, ozone treatment or the treatment with activated carbon are just 

some samples for additional process steps in waste water cleaning.  

In addition, a monitoring of all waste water treatment plants is recommended if sewage sludge 

is usually used a fertiliser. Not only the two POPs mentioned above are relevant for sewage 

sludge but also other ï organic and inorganic ï pollutants, e.g. HBCD (see Figure 18
47

).  

 

Finally, it shall be taken into account to phase out the immediate use of sewage sludge as ferti-

liser. Alternatively, the thermal treatment would destroy any organic pollutants and would trans-

fer any inorganic pollutants to filter dust which is subject to a safe landfill. Treatment operations 

aiming to extract the phosphorus components for the fertilising purposes are under develop-

ment. 

 

The current situation of waste water cleaning and collection/treatment of leachate is not suffi-

cient. Investment in the waste water infrastructure is needed firstly to fulfil the requirements of 

the European legislation on water policy but secondly under waste management aspects. 

 

 

 

 

                                                      
46

 Umweltbundesamt: Per- und polyfluorierte Chemikalien; Dessau-Roßlau, 2009; 

https://www.umweltbundesamt.de/sites/default/files/medien/publikation/long/3812.pdf  

47
 http://www.lfu.bayern.de/analytik_stoffe/pft_verteilungsverhalten/doc/endbericht_teil1_klaerschlamm.pdf  

In this report also concentrations of PFOS, PCDD/PCDF and Ballschmiter PCB congeners in sewage sludge were 

evaluated and detected. Besides these POPs also other pollutants were subject of this report. 

https://www.umweltbundesamt.de/sites/default/files/medien/publikation/long/3812.pdf
http://www.lfu.bayern.de/analytik_stoffe/pft_verteilungsverhalten/doc/endbericht_teil1_klaerschlamm.pdf
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Figure 18: contamination of sewage sludge in certain German waste water cleaning plants 

 

 

Electric and electronic equipment 

The transformation of the European legislation on waste of electronic and electrical equipment 

into the Serbian legislation should encompass approaches to address new POPs contained in 

electrical and electronic equipment (EEE) and their wastes. The mainly used POPs in such 

equipment are flame retardants like PBDE and Hexabromobiphenyl which are regulated in the 

Directive 2011/65/EU.  

This Directive shall be implemented into the Serbian legislation as soon as possible in order to 

fulfil the minimum European requirements on the restriction of the use in electrical and electron-

ic equipment. These regulations comprise duties of producers, importers and dealers to place 

electric and electronic equipment on the market including the labelling and the proof of conform-

ity with the legal requirements, It shall be checked whether the implementation into the national 

legislation shall be extended on additional POPs like HBCD, PCN and PFOS which are partly 

used in electric and electronic equipment, too. In this case, proper limit values shall be dis-

cussed and derived for legal purposes. 

 

The international (Basel Convention) and European legislation (Regulation 1013/2006) on the 

transboundary movement of wastes comprise many requirements like the prior notification of an 

intended movement and the supervision of movements and plants. Despite this, the export of 

wastes of electric and electronic equipment (in general and especially containing POPs) dis-

plays an administrative problem: EȤwaste is sometimes declared as new product when exported 

in order to circumvent existing notification mechanisms.  

The new WEEE Directive 2012/19/EU entered into force on 13 August 2012 and became effec-

tive on 14 February 2014. According to this, Member States shall ensure that shipments of used 

EEE suspected to be WEEE are carried out in accordance with the minimum requirements in 

Annex VI and shall monitor such shipments accordingly. These requirements comprise 

¶ a copy of the invoice and contract relating to the sale and/or transfer of ownership of the 

EEE which states that the equipment is destined for direct re-use and that it is fully function-

al;  
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¶ evidence of evaluation or testing in the form of a copy of the records (certificate of testing, 

proof of functionality) on every item within the consignment and a protocol containing all rec-

ord information according to point 3; 

¶ a declaration made by the holder who arranges the transport of the EEE that none of the 

material or equipment within the consignment is waste as defined by Article 3(1) of Directive 

2008/98/EC; and 

¶ appropriate protection against damage during transportation, loading and unloading in par-

ticular through sufficient packaging and appropriate stacking of the load 

and shall be transformed into the Serbian Legislation and have to be implemented into the ad-

ministrative procedures. 

 

Limit values 

According to the criteria for acceptance of wastes in landfills, limit values shall be implemented 

into the legislation in order to assign wastes to certain classes of landfills. The limit values shall 

be determined for inorganic and organic parameters including relevant mineral POPs wastes 

and shall cover both, the solid phase and the eluate. 

 

POPs wastes with lower POPs content are able to be co-incinerated in cement kilns or power 

plants. In order to avoid negative effects caused by incomplete incineration of POPs, standards 

for the composition of RDF and for the co-incineration itself shall be established. 

 

10.1.2 Operative instruments 

Adjustment of licences to the IPPC requirements 

Operated plants in Serbia shall be amended to the current state of the art according to IED and 

the relevant BREF documents. Especially temporary storage plants, plants for dismantling of 

WEEE and ELV, mechanical treatment plants for separation and mixing of wastes shall be ena-

bled to take over and to tread POPs wastes in an environmental sound manner. 

Further operated final disposal plants shall be enabled in the same way for the disposal of 

POPs wastes:  

¶ Landfills shall be qualified to fill in at least mineral POPs containing wastes mentioned in An-

nex V of Regulation 850/2004 on special areas for hazardous wastes. This should comprise 

especially the very relevant mineral C&D wastes from construction measures (e.g. separated 

PCB containing joint sealings) as well as from remediation of contaminated sites (e.g. PCB 

contaminated debris and soil, remains of the destroyed transformer station Bor 3). 

¶ Cement kilns shall be qualified to incinerate especially shredding fractions, pre-treated RDF, 

mixed wastes from mechanical treatment, mixed POPs containing C&D wastes (related to 

HBCD). The incineration of PCB containing wastes especially oil shall be phased out be-

cause R1 operation is legally excluded for PCB. 

¶ Power plants shall be qualified in the same way as cement kilns, e.g. for the incineration of 

sewage sludge suspicious to contain POPs or of qualified RDF. 

 

Governmental funded disposal 

Firstly, governmental funds usually are used to benefit the establishing of new waste manage-

ment installations and the upgrade of existing plants. Therefore, the MAEP should publish in 
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connection with the Ministry of Finances a beneficiary guideline to fund the installation and 

amendment of waste management plants. Existing European funds shall be integrated in order 

to attract additional funding. 

 

Secondly, some POPs are part of stockpiles, especially outdated pesticides. These stockpiles 

are partly known and can be traced and supervised by the authorities. The main problem on 

dealing these stockpiles is that the owners of the wastes are not able to finance the proper dis-

posal of outdated pesticides including POPs pesticides. To solve this problem, the government 

could offer a concerted action in order to collect and to dispose (destroy) all POPs pesticides. 

To realise this, a beneficiary by the government or by the competent administration is needed. 

Such a concerted activity would have some advantages: 

¶ unknown stockpiles could be detected because the relevant owner/enterprise wants to par-

ticipate from this governmental/administrative offer, 

¶ an entire and immediate solution of the situation with stored POPs pesticides could be 

reached, 

¶ the selected and contracted waste treatment operation, probably for incineration, could be 

offered for minor costs because of the higher amount of POPs pesticides compared with sin-

gle disposal activities of each single waste owner, 

¶ the inspection concerning the storage sites would be possible and could be decreased after 

finalising the activity, 

¶ the activity could be expanded on other outdated pesticides without POPs. 

 

The concerted action and the relevant beneficiary should cover all steps from identification and 

analysis, if needed, of POPs-pesticides, new and proper packaging to avoid leakages and to 

prepare for the final disposal, formal waste declaration, notification and control procedure, the 

final disposal itself, the cleaning of contaminated sites and former packaging material as well as 

the public communication in advance and after finalisation of the activity. 

Alternative, a partly support of a concerted action is thinkable, e.g. in order  

¶ only to package the POPs pesticides in a proper way for the future final disposal, 

¶ to collect all POPs pesticides in a proper temporary storage unit 

¶ to remediate contaminated sites in order to use them for alternative purposes. 

 

To strengthen the detection, inspection  

The extent of the presence of POPs, especially new POPs in products, wastes and environmen-

tal media is not sufficiently understood. Monitoring measures and the building of inventories are 

required to fill this information gap. Inventories are required according to legal provisions for 

some POPs, especially PCB. It shall be enforced that these obligatory inventories are amended 

and maintained continuously by measures of inspections by the competent authorities. The es-

tablishment of an overall inventory is a process which needs years and decades an cannot be 

expected at an early state of decision making. 

Further inventories for POPs shall be established in connection with the amendment of the Na-

tional Implementation Plan according to the Stockholm Convention. 

There is an additional need to be able to identify new POPs in articles and products that are 

imported into countries. The following strategies and measures should be considered: 
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¶ to develop the capacity of customs authorities to identify POPs and articles containing POPs, 

through increasing technical capacity and human resources in customs offices and through 

collaboration at the regional level, 

¶ to implement of a control system on the market level in order to supervise the legal require-

ments on the ingredients and compartments of products intended to be placed on the 

marked. 

 

For the inspection purposes, easily practicable test methods shall be available in order to detect 

POPs or at least chemical elements which allows to conclude the possibly existence of POPs. 

Such a detection procedure is not only useful in the subject of inspection of waste treatment 

plants or production sites but also in case of inspection of contaminated sites, of supervision of 

environmental media and the marked control. Furthermore, such fast test methods are suited to 

decide whether a waste is probably contaminated with POPs at all, e.g. in case of HBCD con-

taining or not HBCD containing insulation material if the labelling does not allow a clarification. 

The X-ray fluorescence spectroscopy seems to be suited for these purposes. The competent 

authorities shall be equipped with a certain number of XRF-spectroscopy devices according to 

the estimated needs in Serbia, which depends on the scope and the number of intended tests. It 

is recommended to share the use of XRF devices according to a plan which shall be estab-

lished by the Ministry/SEPA and which includes the inspection aims on every administrative 

level. 

The XRF allows a fast qualitative check if any elements can be expected within the examined 

waste, e.g. the content of chlorine or bromine as indication for the presence of POPs. But for 

quantitative waste checks laboratory devices are needed like 

¶ Gas chromatographyïmass spectrometry (GC-MS) 

¶ Liquid chromatographyïmass spectrometry (LC-MS, or alternatively HPLC-MS). 

 

Uncontrolled technological processes and processes that do not fulfil the state of the art have 

the biggest contribution to the unintended emission of POPs into air, water and soil. This situa-

tion can partly be prevented by avoiding burning dumpsites, open fires or the uncontrolled in-

cineration of wastes in small incineration plants within households. Therefore, the control by the 

competent authorities is essential. The competent authorities shall focus their supervising activi-

ties on these facts. 

To decrease the unintended release of POPs from technical installations, it shall be transformed 

and realised the approved and legally required state of the art which is determined within the 

IPPC regulatory.  

 

Establishing monitoring 

Some POPs are relevant for the unintended release into the environmental media. The causal 

reasons can hardly be managed or avoided. But the comprehension of the distribution of POPs 

in and between the environmental media can be increased by monitoring measures. Therefore, 

the data basis on POPs in environmental media shall be created and to be amended continu-

ously. Relevant sectors to monitor the presence and the amount of POPs are: 

¶ soil in agriculture, forest, urban areas, pasture areas, free landscape, 

¶ water of lakes and rivers including their sediments and sediments from flooded areas, 

ground water (especially in case of landfills, remediation sites and industrial sites) 

¶ precipitation, air and dust particles 
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¶ farm animals, game, deer, boar, venison and meat including offal, fat tissue 

¶ fish and seafood 

¶ poultry and eggs 

¶ animal feedstuff 

¶ blood and breast milk. 

Soil and sediments represent the main sink especially for unintentionally released PCB and 

PCDD/PCDF caused by the lipophilic characteristic and the adsorption on organic soil com-

partments. But the POPs-containing particles can be mobilised by soil erosion, flooding, wind 

and can expose agricultural crops and feeding crops. This situation can get worse in case of 

fertilisation with organic material which was prepared by using wastes (compost, sewage 

sludge). 

A systemic assimilation of POPs by plants can be excluded, but the assimilation by animals by 

grazing or animal foodstuff is very likely (lipophilic). On this way, the pollutants reach the human 

foodstuff and endanger the human health
48

. 

In order to get an overview about status and modification/change of POPs-content in environ-

mental media, a strategy shall be developed together with research institutes and universities 

considering the right sites for an environmental monitoring (potential sources and polluted areas 

as well as natural sites). 

 

Special management of contaminated sites 

Contaminated sites are in general suited for a special management which is administrated and 

financed by separate sources. This management is a long-term task and needs decades for the 

identification, the risk analysis, the planning of remediation and decontamination and the final 

realisation and financing of all steps. Typical contaminated sites that need the special manage-

ment are 

¶ former dumpsites and illegal deposits of wastes that do not fulfil the state of the art or anoth-

er acceptable standard which is defined by the competent authority during the accession 

process, 

¶ industrial sites that were used as production plant, power plant including supply devices or 

waste management facility and which are out of operation, 

¶ former mining areas. 

It is recommended to create a special administrative unit to manage the decontamination and 

the remediation of these contaminated sites. Sites which are contaminated with POPs should 

be subject to this special management, too, (e.g. with POPs pesticides contaminated stockpiles 

and temporary storage facilities, areas with contaminated construction and demolition material, 

flooded areas that are proven to be contaminated with POPsé). Legal basis for relevant activi-

ties shall be the legislation on soil protection 

 

Clarification of disposal options for POPs-containing wastes 

The main governmental aim is to export POPs-containing wastes to suited waste treatment 

plants abroad, especially in Europe. The reason is the absence of suited treatment plants in 

Serbia itself. The required technologies for the final treatment of POPs-containing wastes com-

prise usually thermal treatment operations in waste incineration plants or in suited co-

                                                      
48

 Umweltbundesamt: Expositionsbetrachtung und Beurteilung des Transfers von Dioxinen, dl-PCB und PCB - 

Literaturstudie; UBA-Texte 57/2011; Dessau-Roßlau 2011; 

https://www.umweltbundesamt.de/publikationen/expositionsbetrachtung-beurteilung-des-transfers  

https://www.umweltbundesamt.de/publikationen/expositionsbetrachtung-beurteilung-des-transfers


REFERENCES Title 

ññImprovement of hazardous waste management in the Republic of Serbia - IWHMSñ 103 

incineration plants like power stations and cement kilns. This option does not distinguish be-

tween certain technologies, e.g. the incineration in rotary kilns or within grate incineration. So 

the technical status and the granted permit decides whether the incineration of POPs-containing 

wastes is allowed.  

It shall be taken into account that in Serbia three cement kilns are operated and two of them are 

allowed to co-incinerate wastes, too. The incineration in cement kilns guarantees high pro-

cessing temperatures and long processing times, and represents the state of the art for the 

hazardous waste disposal. But POPs-containing wastes are currently not part of the relevant 

licences of these plants in order to limit the input of chlorine into the burning process because of 

the corrosive behaviour. Nevertheless, it should be checked together with the operators of the 

plants if the operated cement kilns can be empowered for the input of small amounts of POPs-

containing wastes with a defined POPs content and provided that a dispensed input in the ce-

ment kilns is guaranteed. If it is possible and the operators are willing to empower the cement 

kilns for the disposal of POPs wastes, an annual disposal plan shall be established. 

In the same way, it shall be checked whether other thermal treatment facilities could be suited 

for the disposal of certain POPs-containing wastes. Other possible thermal treatment options 

are incineration processes in power plants as well as metallurgical operations in plants which 

meet the limit values on PCDD/PCDF from Incineration Directive 2000/76/EC. Especially for the 

disposal of smaller amounts of POPs-containing wastes and wastes with a low POPs concen-

tration (e.g. packaging material, light fraction from shredding processes) it could be a suited so-

lution. 

 

Mineral wastes from thermal processes, from construction and demolition and from thermal 

waste treatment are characterised as potentially POP-containing wastes, too. But these kinds of 

wastes are not suited to be treated in thermal processes. According to the EG-Regulation 

850/2004, these kinds of wastes are subject to a permanent storage in certain plants instead of 

destruction of POPs content. Legally possible storage options are 

¶ deep underground rocks, 

¶ salt mines, this includes the stowage of former salt mines as well as underground landfills 

¶ landfills for hazardous wastes, provided that the POPs-containing wastes can be disposed 

as solidified or stabilised waste. 

It shall be checked whether the landfills or certain areas of landfills that are licensed in Serbia 

according the state of the art can be activated for the disposal of these kinds of waste. For the 

long term storage in underground salt mines, plants in other EU-MS shall be used, e.g. in Ger-

many. 

 

The recovery of POPs containing wastes shall be avoided if the concentration is above the low-

est limit values determined in Annex IV of the Regulation 850/2004. Especially wastes from the 

pre-treatment (dismantling, sorting, shreddingé) of complex wastes aim on the recovery of val-

uable substances or fractions from wastes. This is according to the principle of the priority of 

waste recycling, but in connection with POPs the problem of distribution of pollutants within the 

product cycle can be faced an shall be avoided. Especially in case of pre-treatment activities for 

fractions with expected POPs content (WEEE, end-of-life vehicles) it shall be guaranteed that a 

distribution in the cycle management is prevented. 

In the same way, it shall be guaranteed that fractions of wastes that theoretically can contain 

POPs but actually do not contain any POPs are used for a further recycling. This is especially 

applicable on polystyrene insulation materials that can but do not have to contain HBCD. A cor-
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rect distinction of POPs and non-POPs containing fractions shall be guaranteed by the owner 

before further disposal measures. 

 

10.1.3 Market based instruments 

As mentioned in chapter 10.1.2, a control mechanism on the marked label could help to detect 

products that contain POPs. If there exist regulative legal instruments for the placing of products 

on the market, it makes only sense if these conditions can be supervised. Such a control is 

needed and effective especially in cases when products are imported from countries which did 

not ban the use of POPs in formulation or production of goods. A control system would not only 

help to detect certain substances in products but also to support the enforcement of European 

and Serbian Legislation of restrictions (limit values) and bans concerning POPs. Illegal place-

ment on the marked could be detected and be punished.  

Relevant goods for marked based control systems concerning POPs are especially  

¶ electric and electronic equipment and parts of them, 

¶ textiles, clothes, and goods with textile surfaces, 

¶ toys made from plastic parts or textiles 

¶ oils and lubricants made from refinery products gained from waste oil recovery 

¶ paints, lacquers and coatings, glues 

¶ heat insulation systems 

¶ é   

 

The installation of such a control mechanism needs to be discussed within the Government and 

with the stakeholders because it represents an additional administrative instrument which caus-

es and generates additional administrative costs (staff, sampling and analysis, general admin-

istration). 

 

10.1.4 Information based instruments 

The extent of the presence of new POPs is not sufficiently understood; inventories are required 

to fill this information gap. In addition, awareness raising should be intensified within the pro-

ducers, treatment plants and especially the waste disposal plants regarding new POPs. The 

main aim shall be to inform about the exposure to POPs and the potential health and environ-

mental dangers. There is a need to be able to identify new POPs in articles and products that 

are imported into countries. The following strategies and measures should be considered: 

¶ Develop the capacity of customs authorities to identify POPs and articles containing POPs, 

through increasing technical capacity and human resources in customs offices and through 

collaboration at the regional level, 

¶ Promote information sharing and information transfer at the regional level, regarding tech-

niques for identifying new POPs and their presence in articles, 

¶ Increase the availability of information and awareness raising about the presence of POPs in 

articles and exposure routes to these substances throughout the lifeȤcycle of such articles, 

¶ Inform in general about the health risks resulting from POPs in products (orderly use) and in 

wastes (disorderly use with additional environmental risks). 
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Strengthen regulations to increase the protection of workers of the waste disposal and recycling 

industry, for example PCB-decontamination, WEEE disposal, shredding measures and to pre-

vent releases of POPs to the environment from that industry. 

 

 

10.1.5 Voluntary instruments and voluntary agreements 

The responsibility for managing new POPs and articles containing new POPs throughout their 

life cycle should be shared by manufacturers. The following strategies and measures should be 

considered: 

¶ Companies that produce new POPs and that manufacture articles containing new POPs 

should facilitate the identification of such articles and the way in which these should be dis-

posed of. Regulations should be introduced to require the labelling of articles for their POPs 

content and for their environmentally sound disposal.  

¶ Producers of new POPs should provide clear information about these chemicals to allow 

awareness raising and to facilitate their environmentally sound disposal.  

¶ Mechanisms should be developed for returning articles containing POPs to the manufactur-

ers for their disposal.  

¶ Partnerships with and voluntary participation by industry should be encouraged, for example, 

by including manufacturers in the process of developing regulations.  

¶ Countries should take advantage of existing regional and international platforms, such as the 

Partnership for Action on Computing Equipment of the Basel Convention, for cooperating 

with industry towards the lifeȤcycle management of articles containing POPs. 

 

10.2 Assignment of responsibilities for implementation of measures 

10.3 Evaluation of the usefulness and suitability of the use of economic 
and other instruments in tackling problems with POPs, taking into 
account the need to maintain the smooth functioning of the internal 
market 
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13  ANNEX 

13.1 Members of the planning team of this WMP 

On October 2015, MAEP adopted a final Decision on the establishment of a working group ded-

icated to the development of the integrated hazardous waste management plan.  

The working group consists of 17 members: 

Institution Name 

Ministry of Agriculture and Environmental Protection, De-

partment for Waste Management 

Jelena Tesla 

Radmila Serovic 

Predrag Simic 

Ministry of Agriculture and Environmental Protection, Sector 

of Inspection for Environmental Protection, republic inspec-

tor 

Jelena Stankovic 

Ministry of Agriculture and Environmental Protection, Chem-

ical Department 
Ivan Djurickovic 

Ministry of Agriculture and Environmental Protection, De-

partment for Environmental Impact Assessment 
Verica Milicevic 

Ministry of Agriculture and Environmental Protection, Direc-

torate for Plant Protection 
Snezana Petric Stavcic 

Ministry of Agriculture and Environmental Protection, De-

partment for IPPC 
Aaleksandra Vucinic 

Ministry of Energy and Mining Milena Djakonovic 

Ministry of Economy - Chamber of Commerce Serbia Ljiljana Stankovic 

Chamber of Commerce Belgrade Jelena Plavanski 

Agency for Environmental Protection RS 
Nebojsa Redzic 

Ljiljana Djordjevic 

Province Secretariat for Urban Planning, Construction and 

Environmental Protection 
Svetlana Marusic 

International expert on POPS and PCB Hristina Stevanovic Carapina 

Faculty of Mechanical Engineering Aleksandar Jovovic 

Faculty of Technology and Metalurgy, Canter for Cleaning 

Production 
Branko Dunjic 
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