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EXECUTIVE SUMMARY
The project BALKWASTE (www.balkwaste.eu) is a LIFE – Environment project (LIFE 07 ENV/RO/000686) aiming to promote sustainable waste management planning in the Balkan region and to develop an integrated decision support tool being able to compare and analyze integrated waste management scenarios. An assessment of the waste management status in the four participating countries (Greece, Romania, Slovenia and Bulgaria) was conducted in order to investigate, among others, the existing situation regarding bio-waste management. In addition, a sampling analysis took place in order to determine waste composition in two case study areas in the North-East Region in Romania (6 counties of 3,734,546 inhabitants) and in the Municipality of Razlog in Bulgaria (23,018 inhabitants). 

The sampling procedure was implemented in two steps. During the first step the following fractions were separated from the random sample: plastic (PET), plastic (PE), paper, metals, glass, textile and wood. The remaining materials like mixed plastic, remaining paper and textile were separated during the second step. The final fraction derived after the two-step separation consisted mainly of organic. The gross results of the sorting analysis in Bulgaria (Romania – mean value of 6 samples) were: plastic 9.2% (12.5%), paper 7.3% (11.1%), metals 0.8% (1.1%), glass 4.4% (3.5%), textile 2.7% (3.0%), wood 1.6% (0.8%), construction waste 15.8% (8.6%), WEEE 0.0% (0.2%) and organic waste 58.3% (59.2%). 

In the present paper the current status regarding bio-waste management for the four European countries is presented together with the results of the sampling analysis. The assessment of bio-waste management in the four Balkan countries showed that although the National and Regional Waste Management Plans foresee the diversion of organic waste from landfills through separation at source or mechanical biological treatment, the largest share is still landfilled. Only a limited number of treatment facilities is in operation, although the potential for separation at source and treatment in biological treatment facilities is very high, as also confirmed by the sampling analysis. Moreover, separation at source schemes can be found only to a small extent in Slovenia. The results of the waste status assessment will be used during the formulation of alternative waste management scenarios for the DSS Tool and the sorting analysis for its verification in the case study areas selected.
1 INTRODUCTION

Sustainable Solid Waste management is a priority issue that needs to be addressed. It is a complex issue comprising of technical, economic, environmental and social parameters and its management approach differs from national to regional and local level. Relevant studies have identified different obstacles and barriers for the implementation of EU waste policy at national and regional level. The Balkan Region includes an old Member State, (Greece), new EU Member States, Slovenia from May 2004 and Romania and Bulgaria from January 2007 and non EU Member States, such as Albania and FYROM. Waste management in those countries is dominated by the social and geographical characteristic of the area and is characterized by poor waste infrastructure in comparison to central and western Europe. 
1.1 Background

The Waste management status in the Balkan Region has certain characteristics, which emphasize the need to promote sustainable solid waste management in the area. In particular, the developing economies of the Balkan countries result in an increasing waste generation that contradicts with EU Policy on waste prevention and recycling.  It should be stated that disposal of solid waste to landfills is the prevailing method in the Balkan Region and treatment activities need to be established. Moreover there is lack of information regarding waste management and poor institutional capacity, in comparison to central Europe. The study was carried out in the framework of the LIFE- Environment project with title ‘BALKWASTE (LIFE 07 ENV/RO/000686), co-funded by the European Community. The BalkWaste Project aims to support the national competent authorities in implementing sustainable waste management planning, through the development of tools and guidelines and to the dissemination of the knowledge, deriving from the implementation of the EU waste strategy and policy in Member states, to the whole Balkan Region, using Romania and Bulgaria as case studies for the implementation of integrated waste management planning. 
1.2 Research objectives

The main scope of this paper was to present the current status regarding bio-waste management in the four participating countries and to identify the municipal solid waste (MSW) composition in two case study areas in Bulgaria and Romania. The sampling was conducted on mixed MSW. The results will be used in order to determine the recycling potential for the containing fractions and all relevant data will be used in the decision support tool as input data during its verification in the two case study areas selected. 
1.3 Future work
Main objective of the BalkWaste project is the development of a decision support tool that will incorporate EU policy on waste and recycling and can be easily implemented by Competent Authorities in order to:

· Provide a multidisciplinary (environmental, economic, social) comparison of different waste management technologies
· Identify how the most appropriate technologies can be implemented within an integrated waste management framework
· Support competent authorities in developing sustainable waste management strategy
Both the results from the sampling analysis and from the assessment of the available waste treatment infrastructure will be integrated in the decision support tool. The tool will provide guidelines and analyze at least five alternative treatment scenarios comprising of different treatment technologies in viable combinations. For all scenarios the separate collection and treatment of bio-waste will be an open option since it can be combined with all other treatment technologies in question such as mechanical biological treatment for mixed waste, biological drying or incineration. 

For the validation and the verification of the tool the two case study areas will be used. The validation will be performed using actual collected data such as the existing infrastructure and the waste composition in the two areas in order the tool to be examined carefully for accuracy on the output results. 

2 METHODOLOGY
For the current status regarding bio-waste management in the four participating countries literature research was conducted and recent case studies and reports were investigated. In addition, communication with competent authorities took place. Regarding the waste composition identification mixed MSW from households and blocks containing packaging waste, biological waste, construction waste, etc were analyzed. The samples were taken from random containers with a refuse vehicle provided by the participating municipalities and transported to the sorting analysis site. The sorting analysis was carried out in two steps. During the first step the larger pieces of the sample containing mainly packaging material were separated. Following that the remaining material consisting mainly from biological waste was further analyzed. 
2.1 Bio-waste management in the Balkan countries

2.1.1 The Case of Greece

More than 5.6 million tones of MSW are generated every year in Greece, while the relevant annual increasing rate is estimated to 1.5%. The content of the municipal organic waste in biodegradable organic waste in Greece is around 44%, showing decreasing trends (56% in the year 1982). Around 39% of the total waste quantities (more than 5,400 tones per day) are generated in the Attica Region. The EU Landfill Directive binds Greece to a reduction of biodegradable waste sent to landfill to 35% of 1995 levels by 2020. Greece is considered to rely heavily on MBT/mixed waste composting to deliver its Landfill Directive obligations, as shown by the relevant infrastructure that has already been developed (Kalamata, Ano Liosia, Chania, Heraklion and Kefalonia). The composting unit in Kalamata was the first that was built and operated in Greece from 1997 – 2002 with certain problems and difficulties mainly originating from the fact that no schemes for the separate collection of organic waste were applied. Nowadays, the idea of trying to put this unit in operation phase again is also seriously discussed. Regarding the unit in Chania, according to 2008 data, 34 tones of biodegradable waste are composted every day (8,900 tones on annual basis). In Athens, there is one MBT plant in Ano Liossia, covering approximately 20% of the whole waste produced in the area, and produces RDF and low quality compost. During 2009 a biodrying facility started its operation in Heraklion in Crete (75.000 tn/year) and a MBT facility in the island of Kefalonia (25.000 tn/year). 

The separate collection of bio-waste was never organised, as there was no infrastructure to handle such waste. The Regional Waste Management Plan of the Attica Region and the action plan of the Association of Communities and Municipalities of the Attica Region foresee the construction of 3 new composting facilities with total capacity 160,000 tones in the greater Athens area (Fyli, Grammatiko and Keratea) which will treat pre-sorted organic waste. Mixed waste is collected by local authorities and ends up to landfills or MBT plants. Although all Regional Waste Management Plans promote the construction of treatment facilities that will process organic waste after separation at source the works have not begun yet. The separate collection of bio-waste is now essential. However, still no bio-waste separation at source and collection scheme is developed and implemented in Greece, although numerous biological treatment projects are under planning. Some municipalities characterized as advanced in the waste management field run home composting programs, such as Eleusina Municipality.
2.1.2 The Case of Slovenia

Slovenia is located in the northern Balkan Area and has a population of 2,019,406 inhabitants. According to the statistical service of Slovenia in 2007 885,595 tons of MSW was generated. Obligatory treatment of biological household waste which originates from households and kitchens or canteens from the industry, craft and service industries is prescribed by the ordinance for the treatment of organic household waste (Official Gazette of the Republic of Slovenia No. 37/04). The annual quantity of biological waste landfilled in Slovenia is outlined in Table 1. 
TABLE 1 Biological fraction in municipal waste

	PERIOD
	Reduction of annual quantities of landfilled biological waste in % according to reference year 1995

(%)
	Annual quantity of landfilled biological waste in municipal waste as percentage of the total municipal waste generated in 1995

(%)
	Annual quantity of biological waste in landfilled municipal waste*

(1000t)

	Reference year 1995
	
	63
	445

	2000
	0
	63
	445

	2001
	5
	60
	423

	2002
	5
	57
	401

	2003
	5
	54
	378

	2004
	5
	50
	356

	2005
	5
	47
	334

	2006
	5
	44
	312

	2007
	10
	38
	267

	2008
	10
	32
	223


*In the reference year 1995 725,350 tons of waste were generated
Currently, the following biological treatment facilities for bio-waste are operating in Slovenia:
TABLE 2 Biological treatment units in Slovenia

	Biological Treatment Units
	Number

	Aerobic treatment (composting)
	8

	Anaerobic treatment (anaerobic digestion)
	2


Both anaerobic digestion plants are processing organic waste including bio-waste. The anaerobic digestion plant of Bioenerg has an installed electrical capacity of 1,460 kWe and the one of Koto d.d. 526 kWe.  Totally 13 anaerobic digestion plants are operating in Slovenia treating various feedstocks. Apart from the composting and biogas plants some mechanical – biological treatment units are also in operation. 
2.1.3 The Case of Bulgaria

Bulgaria is located in the south-eastern Balkan Area and has a population of 7,204,687 inhabitants. According to the national statistical institute of Bulgaria in 2006 3,103,000 tons of MSW were generated and the Bulgarian Executive Environmental Agency estimates that around 57.7% of the waste is biodegradable (food waste, paper, cardboard, garden waste, wood), while 35.6% can be considered as bio-waste (food waste, garden waste). 
Currently no composting, anaerobic digestion or MBT treatment plants are operating and only home composting takes place in 25 municipalities including 5,500 households. 
2.1.4 The Case of Romania

Romania is located in the north-eastern Balkan Area and has a population of 21,537,563 inhabitants. In 2007 12,375,890 tons of MSW were generated and around 55% of the waste is biodegradable.  

Currently five composting facilities are operating in Romania. 
TABLE 3 Biological treatment units in Romania
	Biological Treatment Units
	Number

	Aerobic treatment (composting)
	5

	Anaerobic treatment (anaerobic digestion)
	0


The existing facilities are treating mainly green waste from parks and gardens and a small part of household organics. 

Additionally, one composting facility in Region 3 South and one composting facility in Region 2 South-East are under construction.  

2.2 Sampling analysis 
The composition of solid waste is a crucial parameter in designing integrated waste management systems and assessing the feasibility of alternative treatment options. The sampling analysis in Bulgaria and Romania was conducted mainly with the purpose to identify the municipal waste composition. Samples were collected in selected case study areas in both countries. The results will be used as input data in the decision support tool that will be developed within the Balkwaste Project.
2.2.1  Sampling Analysis in Bulgaria

The sampling operation in Bulgaria took place during November 2009 in the Municipality of Razlog in south-eastern Bulgaria with a population of 21,652 inhabitants. The total amount of the waste analyzed was 271 kg. The mixed municipal waste samples were collected in a residential area with mostly private houses. The sorting analysis was carried out on spot. The composition was examined in regard to following materials: plastic (PET, PE foils, other), paper, metal, glass, wood, textile, construction and biological waste. The sorting analysis was carried out in two steps. During the first step the larger pieces which account for the 28% of the sample were separated and the results are presented in the following table.

TABLE 4 Analysis results from the fist sorting step in Razlog
	Material
	Results

	Plastic (PET)
	7.3
	kg
	9.5%

	Plastic (PE)
	9.1
	kg
	11.8%

	Paper
	13.5
	kg
	17.6%

	Metals
	2.1
	kg
	2.7%

	Glass
	7.0
	kg
	9.1%

	Textile
	1.5
	kg
	2%

	Wood
	4.3
	kg
	5.6%

	Construction
	32.0
	kg
	41.7%

	Total
	76.8
	 kg
	100.00%


The presumption for this fraction is that recycling is economical and technological feasible. It must be noted that the amount of construction and demolition waste found in the MSW stream is unusually high. 
After the first sorting step was completed, the rest of the sample, which accounts for 72% of the total collected quantity, was analyzed regarding its composition accordingly.

TABLE 5 Analysis results from the second sorting step in Razlog
	Material
	Results

	Mixed plastic
	8.4
	kg
	4.3%

	Paper
	6.3
	kg
	3.2%

	Textile
	5.8
	kg
	3.0%

	Glass
	4.9
	kg
	2.5%

	Construction
	10.8
	kg
	5.6%

	Organic (rest)
	158.0
	kg
	81.4%

	Total
	194.2
	kg
	100%


The second fraction consists mainly of biodegradable material and at smaller extent of other fine grained materials. 
The final composition of the Razlog sample is presented below.
TABLE 6 MSW composition in the Municipality of Razlog (Bulgaria)
	Material
	Results

	Plastic
	24.8
	kg
	9.2%

	Paper
	19.8
	kg
	7.3%

	Metals
	2.1
	kg
	0.8%

	Glass
	11,9
	kg
	4.4%

	Textile
	7.3
	kg
	2.7%

	Wood
	4.3
	kg
	1.6%

	Construction
	42,8
	kg
	15.8%

	Organic (rest)
	158
	kg
	58.3%

	Total
	271
	kg
	100%


The final results regarding the composition show a big proportion of organic material in the MSW stream. The statistical probability of error is relatively low because the samples were taken "randomly". On the other hand, the results are only conditionally acceptable due to the fact that only one sampling analysis took place. To improve the results additional sampling is necessary and this will be conducted during the following months. 

2.2.2 Sampling Analysis in Romania
The sampling operation in Romania took place during December 2009 in the North-East Region consisting of 6 Counties (Bacau, Vaslui, Iasi, Botosani, Suceava and Neamt) with a population of 3,743,819 inhabitants. The total amount of the waste analyzed was 1,151.80 kg. The mixed municipal waste samples were collected in a residential area with mostly private houses. The sorting analysis was carried out on spot. The composition was examined in regard to following materials: plastic (PET, PE foils, other), paper, metal, glass, wood, textile, WEEE, construction and biological waste. The sorting analysis was carried out in two steps. During the first step the larger pieces which account for 31% of the sample were separated. The results (mean value of six counties) from the first step separation are presented in the following table.

TABLE 7 Analysis results from the fist sorting step in North-East Region
	Material
	Results

	Plastic (PET):
	5.7
	kg
	9.3%

	Plastic (PE):
	8.3
	kg
	13.5%

	Other plastic & ruber:
	3.9
	kg
	6.4%

	Paper:
	16.2
	kg
	26.4%

	Metals:
	2.1
	kg
	3.4%

	Glass:
	6.2
	kg
	10.1%

	Textile:
	3.5
	kg
	5.7%

	WEEE
	0.3
	kg
	0.5%

	Wood:
	0.9
	kg
	1.5%

	Construction:
	14.3
	kg
	23.3%

	Total
	61.4
	kg
	100.0%


The presumption for this fraction is that recycling is economically and technologically feasible. It must be noted that like in Razlog (Bulgaria) the amount of construction waste found in the MSW stream is unusually high.
After the first sorting step was completed the rest of the sample which accounts to 69% of the total collected quantity was analyzed regarding its composition accordingly (mean value presented).

TABLE 8 Analysis results from the second sorting step in North-East Region
	Material
	Results

	Mixed plastic
	6.0
	kg
	4.6%

	Paper
	5.2
	kg
	4.0%

	Textile
	2.5
	kg
	1.9%

	Metals
	0.2
	kg
	0.1%

	Glass
	0.6
	kg
	0.5%

	Wood
	0.4
	kg
	0.3%

	Construction
	2.1
	kg
	1.6%

	Organic (rest)
	113.6
	kg
	87.0%

	Total
	130.6
	kg
	100%


The second fraction consists mainly of biodegradable material and at smaller extent of other fine grained materials. 

The final composition of the North-East Region sample is presented in Table 9.

TABLE 9 MSW composition in the North-East Region (Romania)
	Material
	Results

	Plastic
	23.9
	kg
	12.5%

	Paper
	21.4
	kg
	11.1%

	Metals
	2.2
	kg
	1.1%

	Glass
	6.8
	kg
	3.5%

	Textile
	5.7
	kg
	3.0%

	Wood
	1.6
	kg
	0.8%

	Construction
	16.5
	kg
	8.6%

	WEEE
	0.3
	kg
	0.2%

	Organic (rest)
	113.6
	kg
	59.2%

	Total
	192
	kg
	100.0%


The final results regarding the composition show a big proportion of organic material in the MSW stream. Because the samples were taken "randomly" the statistical probability of error is relatively low. On the other hand, the results are only conditionally acceptable due to the fact that only one sample in each region was taken. To improve the results additional sampling is necessary and will be conducted during the following months.

3 CONCLUSIONS
The bio-waste management status in four Balkan countries (Greece, Romania, Slovenia and Bulgaria) was investigated.  Slovenia was proved to have the most advanced infrastructure with 8 composting facilities and 2 anaerobic digestion facilities treating and MSW bio-waste among others. Slovenia is also the only country, where separate collection systems for bio-waste have been installed. Moreover, 6 more anaerobic digestion plants treating various organic wastes and MBT facilities are operational. In Greece only two MBT facilities are currently operating for the diversion and treatment of bio-waste. Bulgaria relies so far only on home composting in around 5,500 households in 25 Municipalities. In Romania 5 composting plants are operational, while two more facilities are under construction. 
The sorting analysis in Romania and Bulgaria proved that there is high potential for creating and expanding the existing infrastructure for the treatment of bio-waste, since more than 50% of MSW consists of biodegradable material. 
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