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Introduction

Persistent organic pollutants (POPs) threaten all living organims on planet Earth. This group of chemicals includes pesticides as well as unintentionally produced POPs such as polychlorinated dioxins and furans. ”Recognizing that persistent organic pollutants possess toxic properties, resist degradation, bioaccumulate and are transported, through air, water and migratory species, across international boundaries and deposited far from their place of release, where they accumulate in terrestrial and aquatic ecosystems,” delegates from around the globe agreed on new international treaty on POPs in May 2001 in Stockholm, which is therefore called Stockholm Convention.

Among others list of POPs under Stockholm Convention includes also unintentionally produced POPs (U-POPs): polychlorinated biphenyls (PCBs), hexachlorobenzene (HCB), polychlorinated dibenzo-p-dioxins (PCDDs) and dibenzofurans (PCDFs), last two groups are called simply as dioxins.

The Convention text establishes the Convention’s goal on U-POPs to be ”their continuing minimization and, where feasible, ultimate elimination 
.”  To achieve this above goal, Parties to the Convention are to promote the use of substitute or modified materials, products and processes to prevent the formation and release of U-POPs.
 

Each Party to the Convention must develop an inventory of its significant sources of U-POPs, including release estimates. 
To help understand the need for examining sources of U-POPs, the International POPs Elimination Network (IPEN) asked whether free-range chicken eggs might contain U-POPs if collected near potential sources of U-POPs named by the Stockholm Convention. Chicken eggs were chosen for several reasons: they are a common food item; their fat content makes them appropriate for monitoring chemicals that dissolve in fat; and eggs are a powerful symbol of new life. To find out level of contamination of the environment it was important to collect free range chicken eggs instead of store-bought eggs from each country and locality examined. Free range hens can easily access and eat soil animals and therefore their eggs were found as a good tool for biomonitoring of contamination by U-POPs. 

This study is part of a global monitoring of egg samples looking for chemicals listed under Annex C of the Stockholm Convention: polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs), polychlorinated biphenyls (PCBs) and hexachlorobenzene (HCB). 

Analysis for PCDD/Fs, PCBs and HCB was done in the Czech Republic in laboratory Axys Varilab. This is a national report about the results of this monitoring project for Slovakia.

Sampling

For sampling in Slovakia we have chosen surrounding of the Košice Municipal Waste Inicinerator in eastern Slovakia. 

Sampling was done by members of Friends of the Earth Slovakia at two villages Valaliky (in its parts called Bernatovce and Buzice) and Kokshov - Baksha (see map at Picture 1) at February - 4th 2005. Sampling places were 1 respectively 1.8 km far from MWI Košice.

Five chicken fanciers supplied 12 eggs from their free range chickens. These chickens were 1.5 - 3 years old. The eggs were kept in cool conditions after sampling and then were boiled in Slovakia by sampling NGO name NGO for 7 - 10 minutes in pure water and transported by express service to the laboratory at ambient temperature.
Analysis

After received by the laboratory, the eggs were kept frozen until analysis. The egg shells were removed and the edible contents of 6 eggs were homogenised. A 30 g subsample was dried with anhydrous sodium sulphate, spiked by internal standards and extracted by toluene in a Soxhlet apparatus. A small portion of the extract was used for gravimetric determination of fat. The remaining portion of the extract was cleaned on a silica gel column impregnated with H2SO4, NaOH and AgNO3. The extract was further purified and fractionated on an activated carbon column. The fraction containing PCDD/Fs, PCBs and HCB was analysed by HR GC-MS on Autospec Ultima NT. 

Laboratory Axys Varilab, which provided the analysis is certified laboratory by the Institute for technical normalization, metrology and probations under Ministry of industry and traffic of the Czech Republic for analysis of POPs in air emissions, environmental compartments, wastes, food and biological materials
. Its services are widely used by industry as well as by Czech governmental institutions. In year 1999 this laboratory worked out the study about POPs levels in ambient air of the Czech Republic on request of the Ministry of the Environment of the Czech Republic including also soils and blood tests.

About hot spot and sampling places

Samples were taken close to the Municipal Waste Incinerator located in Košice - Krásná in two villages Kokshov-Baksha and Valaliky near the Košice City, which is the second largest city in Slovakia. It is a metropolis of Eastern Slovakia - situated near the borders with Hungary (20 km), Ukraine (80 km) and Poland (90 km). City itself has within its administrative borders area of 244 km2; 242,000 inhabitants and residential density reaching 992people/km2. 

The tonnage of municipal waste produced yearly in Košice has increased from 71,070 tons (1992) to ca 91,735.7 tons in year 2000. Majority of this waste is incinerated in Municipal Waste Incineration in Košice (acc. to the state statistics it is 63,212 tons).

Launching of the Košice Incinerator belongs to the beginning of the 90-ties, when it has been established. An owner was the Košice City. Since its beginnings, the incinerator was equipped for emission prevention just with an electrostatic precipitator of solid particles. Any other mechanisms for elimination of hazardous emissions were not installed since recently. The atmosphere pathway is therefore considered to be the main way of contamination by U-POPs (PCDD/Fs, PCBs and HCB) released by MWI into the environment. 70% of the prevailing winds blow southwards from Košice, so the POPs emissions flow particularly to the villages southwards from it. 

Picture 1: Map of sampled area and location of the MWI Košice. 
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Air pollution and its monitoring

MWI Košice released PCDD/Fs into the air at levels 33 ng I-TEQ/m3 in 1992 and at levels 6.95 and 8.07 respectively in 1994. More recent results of measurements are not publicly available. 

A serious conflagration lasting for 30 hours burst out on 2.6.2004 at the lunch time in the MSW Incinerator near Košice, owned by the Kosit Company (see also Picture 2). Fire-fighters could not get a heavy conflagration under control for a long time. Observing journalists said that from the locality of a fire the sounds strongly resembling explosions were heard. Conflagration of the waste in the Košice Incinerator could lead to great amount of toxic substances releasing. 

Pollution dispersion study focused on heavy metals was done in 1999
. According to this study prevailed winds flow from North - Northwest (45%), South (20%). Calm occurs in 30%. Also steelworks VSŽ influence was suspected in the area according to this study, but by majority in the villages Geča and Čaňa southern from studied area. Report found Kokshov-Baksha and Valaliky as most polluted area by mercury, thalium and cadmium. For comparison they stress that in surrounding of aluminium primary production in Žiar nad Hronom were found lower levels of heavy metals comparing to surrounding of MWI Košice.

Picture 2: Conflagration in MWI Koshice occured in June 2004.

[image: image2.jpg]



Monitoring of U-POPs in environment compartments 

In October 1996 - July 1997 were measured levels of dioxins in outdoor air in Košice City. Levels found ranged from 30 to 690 fg I-TEQ/m3. 

Measurement of levels of PCDD/Fs in breast milk was done in surrounding of the Košice City in 2001 by Friends of the Earth Slovakia. Pool sample of the maternal milk rendered by 10 women living in the villages southwards of Košice was analysed. The results showed that the found values (20.34 pg/g in WHO-TEQ) fluctuated on the level known from other Slovak districts investigated within a project of monitoring the inhabitants' exposed to POPs (19.33 - 29.39 pg/g in WHO-TEQ
). 

Other potential U-POPs sources in the area

There are two other larger potential sources of U-POPs in the radius of several km from villages Kokshov-Baksha and Valaliky. These are steelworks VSZ Kosice (southwestern from Valaliky) and heating station at Krasna nad Hornadom (northern from the village). Households in the village don’t use brown coal and/or wood burning for heating by majority, but we consider them as potential sources of U-POPs as well. 

Results of eggs analysis for U-POPs

The results of the analysis of a pooled sample of 6 eggs collected near the municipal waste incinerator in Košice are summarized in Tables 1 and 2. Pooled sample fat content was measured at 12.2%.

Levels of dioxins found in sampled eggs from Valaliky and Kokshov-Baksha in Table 1 were almost three times higher than the EU dioxin limit for eggs. In addition, the samples exceeded the proposed limits for PCBs (in WHO-TEQs) by more than two-fold. Also newly proposed EU limit for HCB was exceeded in the eggs from sampled place. Table 2 shows that the level of dioxins in eggs shown as fresh weight slightly exceeded the limit for commercial eggs in the USA. The US Food and Drug Aministration estimates a lifetime excess cancer risk of one in 10,000  for eggs contaminated at 1 pg/g ITEQ. The samples collected near the municipal waste incinerator at Kosice exceeded this cancer risk level
.

Table 1: Measured levels of POPs in the sample from Valaliky and Kokshov-Baksha near the Kosice municipal waste incinerator in Eastern Slovakia per gram of fat.

	
	Measured level
	Limits
	Action level

	PCDD/Fs in WHO-TEQ pg/g
	11.52
	3.0*
	2 (proposal)**

	PCBs in WHO-TEQ pg/g
	4.60
	2.0 (proposal)**
	1.5 (proposal)**

	Total WHO-TEQ pg/g
	16.12
	5.0 (proposal)**
	-

	PCB (7 congeners) in ng/g
	189.0
	200***
	-

	HCB in ng/g
	10.70
	20 (10)****
	-


*Limit set up in The European Union (EU) Council Regulation 2375/2001 established this threshold limit value for eggs and egg products. There is even more strict limit at level of 2.0 pg WHO-TEQ/g of fat for feedingstuff according to S.I. No. 363 of 2002 European Communities (Feedingstuffs) (Tolerances of Undesirable Substances and Products) (Amendment) Regulations, 2002.

** These new limits are discussed in the document Presence of dioxins, furans and dioxin-like PCBs in food. SANCO/0072/2004.

*** Limit used for example in the Czech Republic according to the law No. 53/2002 as well as in Poland and/or Turkey.
**** EU limit according to Council Directive 86/363/EEC, level in brackets is proposed new general limit for pesticides residues (under which HCB is listed) according to the Proposal for a Regulation of the European Parliament and of the Council on maximum residue levels of pesticides in products of plant and animal origin, COM/2003/0117 final - COD 2003/0052.
Table 2: Measured levels of POPs in the sample from Valaliky and Kokshov-Baksha near the Kosice municipal waste incinerator in Eastern Slovakia per gram of egg fresh weight.

	
	Measured level
	Limits
	Action level

	PCDD/Fs in WHO-TEQ pg/g
	1.41
	1*
	-

	PCBs in WHO-TEQ pg/g
	0.56
	-
	-

	Total WHO-TEQ pg/g
	1.97
	-
	-

	HCB in ng/g
	1.31
	-
	-


* U.S. Department of Agriculture Food Safety and Inspection Service [Memo 8 July 1997] Advisory to Owners and Custodians of Poultry, Livestock and Eggs. Washington, DC:U.S. Department of Agriculture, 1997. FSIS advised in this memo meat, poultry and egg product producers that products containing dioxins at levels of 1.0 ppt in I-TEQs or greater were adulterated. There is even more strict EU limit at level of 0.75 pg WHO-TEQ/g of eggs fresh weight for feedingstuff according to S.I. No. 363 of 2002 European Communities (Feedingstuffs) (Tolerances of Undesirable Substances and Products) (Amendment) Regulations, 2002.

We compared found levels of PCDD/Fs in eggs from Kokshov-Baksha and Valaliky with other comparable measurements of these compounds in eggs. That means with measured pool samples and mean values from larger scale of samples measurements respectively. Comparison with individual eggs measurements is not relevant, because we didn’t analyse individual eggs. You can find this comparison at graphs in Annexes 1 and 2. Pool sample of  6 eggs from Kokshov-Baksha and Valaliky exceeds almost 3.5times mean level of dioxins found among 14 eggs samples from Slovakia measured in 2002 and is most close to levels found in Rheinfelden in Germany during second half of 90-ies of the 20th century
. Rheinfelden was contaminate by both pentachlorophenol a primary chlorine production. 

Composite sample of eggs from Kokshov-Baksha  and Valaliky exceeds 10-times and more levels marked as background levels (0.2 - 1.2 pg WHO-TEQ/g of fat), but is lower than concentrations found within the surrounding of and old waste incinerator in Maincy (France)
 and/or in area affected by spread mixture of waste incineration residues in Newcastle (UK)
. Mean value of 42.47 pg WHO-TEQ/g of fat respectively level of 31 pg WHO-TEQ/g in pool sample were found at two cited locations. 

It is clear that among all measured U-POPs there was found most serious contamination by dioxins (PCDD/Fs). PCDD/Fs  contribute by over 70% to whole TEQ value in eggs as visible from graph in Annex 4. But also PCBs and HCB levels found in eggs are not negligible as shown in Annex 3 for PCBs and in table 1 for HCB, which level slightly exceeds new proposed EU limit for food. 

Discussion

To solve the problem it is important also to find the potential source of dioxins as we found  them as a major U-POPs contaminant to address in surrounding of Koshice. There are three major potential sources of dioxins: municipal waste incinerator Koshice, steelworks VSZ Koshice and heat plant Koshice. Also local heating and open burning can be considered as potential U-POPs sources in both villages. 

To find the source of dioxins in eggs can help comparison of dioxins congeners pattern in eggs with patterns of different sources. We would need to have results of dioxins air emissions measurements for this exercise, what we didn’t have. But we had patterns of these sources from Czech Republic, which is a neighbor country to Slovakia and therefore dioxins sources patterns might be comparable. Comparison of eggs and different sources patterns in TEQ levels are shown on graphs at Annex 5. 

In spite of ”dioxins pattern” in eggs is most closely to ”dioxin pattern” of the municipal waste incinerator there is not full coincidence. Some other sources of dioxins would have certain share on dioxins found in eggs from Kokshov-Baksha and Valaliky. Most likely both steelworks and heat plant. We can point out municipal waste incinerator as major contributor to dioxins load in the villages Kokshov-Baksha and Valaliky taking into account:

1) results of the study carried out by Burcik and  Hornsky
, 

2) high PCDD/Fs emissions measured in MWI Koshice in the past and big conflagration last year as well as 

3) dioxins inventory in National Implementation Plan to Stockholm Convention Proposal
. 

While we have got a result of analysis of 6 eggs from 5 chicken fanciers from 2 villages it gives rather representative picture how the situation looks like. It is not possible to say that this is just one egg sample. On the other hand it calls upon larger monitoring which would be focused on all U-POPs levels in homegrown food in the area. 

There are sufficient data anyway to point out that MWI Košice and most likely also steelworks VSZ Koshice are significant sources of dioxins, which should be addressed by both national and international policies to prevent further environment contamination by toxic chemicals.

Global scale of the topic

As this project is a part of broader IPEN campaign called ”Keep the Promise, Eliminate POPs!” and find levels of  U-POPs in MWI Koshice surrounding is one of pieces of more general and more global picture, let us to discuss more decisions prepared at global level related to U-POPs environment contamination levels and their releases by significant sources.

There will be first Conference of Parties to Stockholm Convention (COP1) this year in Uruguay, four years after Convention was created. Several key topics will be discussed at COP1 that reflect how the Convention will work. There are three important decisions waiting for delegates at COP1 related to POPs by-products:

1) Guidelines on Best Available Techniques and Best Environmental Practices - BAT/BEP (related to article 5 of the Stockholm Convention),

2) Standardized Toolkit for Identification and Quantification of Dioxin and Furan Releases (related to article 5 of the Stockholm Convention) and

3) ”levels of destruction and irreversible transformation of POPs in waste” and ”low POPs levels in waste” (related to article 6 of the Stockholm Convention).

It is a big question whether these documents and suggested decisions will address such sources of U-POPs like MWI Koshice and/or steelworks VSZ Koshice.

BAT/BEP Guidelines

One topic concerns U-POPs (dioxins, furans, PCBs, and HCB) and how countries should design and operate facilities to minimize their generation and release. The Convention aims to eliminate these POPs and gives priority consideration to alternatives that do not generate them and promotes substitution to prevent their formation. Public interest NGOs want to ensure that the Guidelines on Best Available Techniques and Best Environmental Practices (BAT/BEP) preserve the intent of the Convention. 

The current BAT/BEP Guidelines are incomplete and should be considered a work in progress. Delegates have three choices: adopt BAT/BEP Guideline; adopt them provisionally pending further work; or reject them. The discussion may include suggestions for next steps and unaddressed questions such as the role of substitution, which would help to avoid creation of dioxins and other U-POPs in waste incinerators such as MWI Koshice. 

UNEP’s Standardized Toolkit for Identification and Quantification of Dioxin and Furan Releases 

UNEP developed a proposal for Standardized Toolkit for Identification and Quantification of Dioxin and Furan Releases (Toolkit). This should be a basic tool to develop a national inventory of dioxin releases, which shows bigest sources of pollution needed to be addressed according to article 5 of the Stockholm Convention. If inventory is not done well, wrong sources are addressed in Stockholm Convention National Implementation Plans, therefore IPEN Dioxin, PCBs and Waste Wokring Group criticises that not all sources and not all releases are calculated well in UNEPs Toolkit. One of important sources of dioxins releases into the environment are air pollution control residues from waste incinerators, which was not discussed here yet, but can be significant source of diffuse dust emissions with high levels of dioxins. Especially APC residues are underestimated in their quantities produced by waste incinerators as well as levels of dioxins in these residues are underestimated in UNEPs Toolkit.
Basel Convention versus Stockholm Convention

”Levels of destruction and irreversible transformation of POPs in waste” and ”Low POPs levels in waste”
Another important topic at COP1 involves the interaction between two Conventions. The Basel Convention primarily covers wastes that move across national borders and this includes the 12 POPs listed in the Stockholm Convention. Article 6 covers this issue in the Stockholm Convention.

POPs require guidelines for management and disposal but the proposed Basel Convention levels of most POPs in wastes that trigger the requirement for destruction or irreversible transformation are quite permissive at 15 ppb (in I-TEQ) for PCDD/Fs and 50 ppm for all other POPs listed in Annexes to Stockholm Convention (see ”General technical guidelines ….” in Annexes). Delegates at COP1 will have the opportunity to tighten these guidelines so that they provide greater protection to human health and the environment.

For example level established for dioxins (PCDD/Fs) at 15 ug I-TEQ/kg is really high if we consider example from UK, where waste incineration fly ash was spread on the allotments and poultry was contaminated by high levels of dioxins. Fly ash spread on the allotments contained levels of dioxins in the range of 0.020 - 4.224 ug I-TEQ/kg dry weight and contamination by this waste led to contamination of poultry eggs up to 56 pg WHO-TEQ/g on lipid base
. EU limit set up for dioxins content in eggs is at 3 pg WHO-TEQ/g on lipid base, which was exceeded by almost all eggs samples from Newcastle measured after this accident .

Decision taken by Conference of Parties to Basel Convention on levels of destruction and irreversible transformation is even worse and doesn’t comply with the Stockholm Convention definition and requirements in its article 6. No “levels of destruction and irreversible transformation” were established “to ensure that the characteristics of persistent organic pollutants as specified in paragraph 1 of Annex D are not exhibited;” as required in article 6 of the Stockholm Convention. Basel Convention technical guidelines redefined “levels of destruction and irreversible transformation” instead (see decided text of Basel Convention Technical Guidelines on POPs Waste in Annexes).
Conclusions 

We found high levels of dioxins exceeding EU limit in free range eggs sampled in surrounding of the MWI Koshice. Also other measured U-POPs PCBs and HCB levels are not negligible. These results call upon specific actions at regional, national and global level:

1) more monitoring in the area is needed;

2) more publicly accessible data about U-POPs releases from all potential sources in the region are needed to address them properly and

3) limits for U-POPs emissions should be introduced into the national legislation.
Actions needed at international level are discussed in further text.

Position of IPEN Dioxin, PCBs and Waste WG on three decisions that should be taken by COP1 

Considering all consequences and crucial role of decisions on three above discussed topics in next steps to eliminate U-POPs listed under Annex C of the Stockholm Convention IPEN Dioxin, PCBs and Waste WG of IPEN suggests:

1) to consider BAT/BEP Guidelines as a document that remains a work-in-progress. Further work is needed. If COP1 wishes to adopt these , that if adopted the Guidelines, it should be done explicitly on a provisional basis recognizing that considerable additional work is still needed;

2) to decide that ”the general guidance on prevention and release reduction measures in Annex C and guidelines” as required in article 5 of the Stockholm Convention will be developed and to set up framework under which these guidelines will be developed;

3) to avoid adoption of  the ”Standardized Toolkit for Identification and Quantification of Dioxin and Furan Releases” (in case it will be almost the same as last draft published in May 2003). Toolkit is fundamentally wrong and fails to fulfill Stockholm Convention (article 5) obligations (requirements);

4) to avoid adoption of ”levels of destruction and irreversible transformation of POPs in waste” and ”low POPs levels in waste” as they are proposed in Basel Convention Technical Guidelines on POPs Waste. Adoption of these levels would lead to serious contamination of the environment by POPs releases as it was shown on case of Newcastle in UK for example.
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