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INTRODUCTION
Local Waste Management Plan of the City of Belgrade 2011-2020, adopted by City Assembly of Belgrade is a strategic document in this field, which defines the objectives of waste management in accordance with the Waste Management Strategy of the Republic of Serbia. All the selected solutions, proposed by Plan, are in accordance with the principles of integrated waste management and sustainable development. 

The City of Belgrade is restructuring its waste management activities through the Public-Private Partnership (PPP). The PPP will consist of a long term agreement with a private partner, for the construction of a Waste Management Centre at Vinca, and will include:

· The operation of the landfill in accordance with the provisions of the contract, Serbian and EU regulations and standards;
· The remediation of current disposal area, including realization of leachate treatment and gas collection systems;
· The construction of new landfill cells in accordance with Serbian and EU regulations and standards;
· The construction of facility for mechanical-biological waste treatment (MBT) with the production of fuel from the  waste (RDF – refuse derived fuel)
· The construction of combined heat and power (CHP) plant (cogeneration plant) using RDF
· The construction of facility for construction and demolition waste recycling
· The construction of recyclable waste separation lines
· The construction of the plant for dismantling bulky waste;
· The construction of two transfer stations;
· The construction of facility for green waste composting.


EBRD (European Bank for Reconstruction and Development) is the lead advisor of the City of Belgrade for structuring and implementation of the Public-Private Partnership.


VINCA LANDFILL


The Vinca landfill is currently operated by the Public Utility Company ’Gradska cistoca’ (GC), which handles collection and disposal services in the City of Belgrade.

The population covered by the waste disposal service of GC is approximately 1.639.121 with a unit generation of about 1,2 kg per capita per day.

The total quantity of waste disposed at the Vinca landfill in 2013 is 708,275,690 kg, i.e., on an average 1,431,928 kg a day.

Location 

The landfill at Vinca is situated on the southeast of Belgrade in the municipality of Grocka, 10 km away from the city centre. The Vinca landfill includes the space of a funnel-shaped valley – the basin of the Osljan stream in the Vinca. The landfill at Vinca established in 1978 (on  agricultural land) is the waste disposal facility that serves the greater Belgrade area servicing 14 municipalities. The operational standards at Vinca have improved significantly over the past years.

Vinca landfill covers the area of 65 ha, with the additional 65 ha future for waste disposal and other facilities for waste treatment. 

The landfill is surrounded from all sides with agricultural land and the nearest settlements, 2-3 km away, are:
· Settlements Slanci and Veliko Selo in the north
· Settlement Vinca in the south
· Osljan swamp and the Danube in the east
· Settlement Kaludjerica in the west. The landfill is linked with the settlement Kaludjerica with a 3 km road and from there, via the Smederevo road, with the entire city. 

The entire landfill is surrounded with 2 m high chain link fencing. 

The area of the landfill may be classified into two segments: the landfill body (the space used for the landfilling – around 40 ha) and the space for infrastructural facilities (roads, plateaus and buildings). Along the border part of the landfill from the inner side there is an asphalt road along 2/3 of the border while along 1/3 of the border there is a dirt road covered with stone. Between the road and the landfill body, as well as on the landfill body itself there is a canal system for the drainage of atmospheric and seepage waters. With this canal system, all waters are brought down to a catch basin at the bottom of the landfill from where they gravitate to the Osljan swamp and the Danube. The Public Utility Company “Gradska cistoca” possesses Reports on the testing of the characteristics of the seepage, surface and underground waters on the Vinca landfill prepared on a quarterly basis each year. 

Almost all quantities of non-hazardous and inert waste generated in the city of Belgrade that are not subject of recycling or utilization, are disposed at the Vinca landfill. Waste created in disasters includes the waste that can be created under unforeseen circumstances, such as the waste after storms, floods, fires and major traffic accidents, which do not represent waste created by economic development, waste from removing abandoned houses and households or other planned activities. If there is no adequate space for the disposal of the waste created in disasters on the territory of the city of Belgrade, such waste is, after the characterization, disposed at the landfill. 

The PUC “Gradska cistoca” has signed contracts on the collection and sale of secondary raw materials with lessees who at the landfill conduct the classification, treatment and buying off of recyclables from the municipal waste disposed there.

PUC “Gradska cistoca” carries out testing of the morphological structure of the municipal waste four times a year and the reports on this are submitted to the Environmental Protection Agency.

The morphological structure of the municipal waste is prepared for the given type of housing on the territory of the local self-government unit. Individual housing means settlements (houses with yards and gardens) that are situated in the urban zone. The collective housing types are the settlements with blocks of residential buildings. The rural housing zone types are the settlements with houses that have yards and gardens, and are located in the rural zone of the local self-government unit. The analyses of the morphological composition of waste are done each year on a quarterly basis.

Thus, for instance, the individual housing type has the prevalence of garden waste and other biodegradable waste, the rural housing type has the prevalence of garden and plastic waste, while the collective housing type has the prevalence of other biodegradable waste and plastic waste.  

There is also preventive and periodic testing at the landfill of the conditions of the working environment and work equipment. There are reports on these issues and they are prepared every three years both in the winter and the summer periods.    

· Facilities: 

There are facilities for administration and employees, workshops and warehouses, a total of 10 facilities, with the total gross developed construction area of 1350 m2.

· Traffic infrastructure:

· Access road, from the Belgrade – Smederevo main road to the landfill, 2950m in length, 6 meters in width, covered by asphalt.
· Traffic roads within the landfill: 
· Asphalt access road, 14000 m2
· Border traffic road around the landfill body, 6000 m2
· Asphalt plateaus, 1350 m2

· Utility infrastructure:

Connected to the distribution network of the Public Utility Company “Beogradski vodovod i kanalizacija” (Belgrade Waterworks and Sewerage) for the needs of the sanitary water supply, with a tank for levelling the daily consumption imbalance, with the volume of 76 m3, with a unit for providing the necessary pressure and maximum daily consumption of 2 l/s.

Connected to the low-voltage distribution network of the company “Elektrodistribucija Beograd” (Belgrade Electricity company), through a pre-fabricated concrete 450kW power sub-station.
For the needs of the used water treatment, there is a filtering unit with absorption well for the disposal of filtered water.


PPP STRUCTURE


The PPP will consist of a long term contract with a private partner, for the operation of the Vinca landfill. 

The City of Belgrade will require that the private partner undertake a strategic investment program with the objectives of providing a continuous service that meets Serbian and EU regulations and standards of quality and service. The investment program implies the construction of a Waste Management Centre at Vinca, which will include:
  
· The remediation and proper closure of the existing landfill;
· The construction of new landfill cells in accordance with Serbian and EU regulations and standards;
· The construction of gas collection and treatment system
· The construction of leachate collection and treatment system
· The construction of facility for mechanical-biological waste treatment (MBT) with the production of fuel from the  waste (RDF – refuse derived fuel)
· The construction of combined heat and power (CHP) plant (cogeneration plant) using RDF
· The construction of facility for construction and demolition waste recycling
· The construction of recyclable waste separation lines
· The construction of two transfer stations;
· The construction of facility for green waste composting.

The continuous service will be provided for 14 Belgrade municipalities: Čukarica, Novi Beograd, Palilula, Rakovica, Savski venac, Vračar, Voždovac, Zemun, Zvezdara, Stari grad, Surcin, Grocka, Mladenovac i Sopot. 

Currently, the Detailed Regulation Plan is being prepared for the landfill with the development surface area of 130 ha in total.

The solving of the property and legal issues regarding the expansion of Vinca landfill is ongoing and further on there will be a procedure for the expropriation of the cadastre plots and payment of the compensations to the owners of the subject plots.


WASTE MANAGEMENT CENTRE AT VINCA - PROJECT DESCRIPTION


Recovery measures for the existing municipal waste landfill

The remediation and closure of the existing landfill will be implemented in accordance with Serbian and EU regulations and standards. 

Preventing pollution is possible by undertaking correct recovery actions when environmental impact can be minimized. 

New Sanitary landfill

The landfill cells and complete infrastructure (tip-off floors, administrative offices, guardhouse, truck scales, desobarriers, etc.) will be built for waste disposal.

On the landfill site, two zones will be clearly delineated for the general purposes:
· working zone comprising all surfaces with the basic purpose of sanitary waste disposal;
· protective zone consisting of a protective green belt around the landfill site.

On the provisional area of the working zone, four separate units of particular functions, i.e. four surfaces serving different purposes should be placed:
· waste disposal surface;
· operational and service surface with waste water treatment plant;
· communication surfaces and infrastructure (traffic lines network);
· surface for waste separation line.

The landfill working zone unit entails the construction – building of the following tipes of structures:
· Operational and surface unit:
· guardhouse and bridge scales;
· dasebarriers – disinfection tanks;
· administrative offices, employees building, specialized workshops, reception point, laboratories, tool sheds, fire fighting equipment;
· transformation station;
· two-purpose shelter.

Surface for a waste separation line:
· disposed recyclable waste separation surface;
· vaulted space for temporary disposal of baled  recyclable waste;
· separation line.

Communication surfaces:
· vehicle maneuvering surfaces;
· carwash and cleaning surface;
· parking space at the entrance;
· employees  parking space.

Waste disposal surface serving different purposes:
· landfill body;
· waste water treatment plants;
· surface water discharge system.

Cell size, cell bottom and landfill cover

Inert residue from the mechanical-biological waste treatment plant is transported to the cell for scattered waste where the waste is spread and compressed within the layers of 0,2 – 0,3 m up to 2 m and is covered daily with the layer of inert material 0,2 m thick and thus the daily cell formation is finished. After the closure of the first filled cell, disposal is continued into the second cell, until it is filled to the height of 2.2 m. After the first layer of 2.2 m is finished the new layer is placed until the whole cell is filled to the projected height. The longitudinal inclination of the cell bottom is stipulated to be from 2.0%. Transverse inclines should also be 2.0% and at angle of 60 degrees to the longitudinal inclination axis.

Due to the considerable required waste height, and in order to reduce the landfill body total height, instead of the 50 cm thick layer of clay for the landfill bottom isolation, geosynthetic clay  panels can be used. Protective geotextile and HDPE foil sheet are placed over the geosynthetic clay liner. This isolation system constitutes double protection from leachate release into surrounding clean waters, ground and surface waters in accordance with European directives. Geosynthetic clay as the sealing bottom layer of the cell consist of the following components: natural sodium bentonite (isolation), woven geotextile (liner containing bentonite powder) and nonwoven geotextile as cover. Optimal isolation is achieved due to the bentonite characteristic to convert into bentonite gel in contact with water and thus increase in volume 15 times. In this way, when the panel is pressed from above, the smallest pores are sealed.

The cells will be filled via internal traffic lines within the landfill site which constitute embankments to support the cell stability. The filling of cells can start after the construction of embankments on which green belt will be placed. Temporary internal (crush-stone) roads over the landfill body and embankments will be constructed in each phase depending on the filled part. The internal road around the landfill body will be 4 m wide and 2.5 m inclined.





Possibilities of landfill gas utilization

Landfill gas should be collected to prevent hazardous air emission or to be used in energy production if cost-effective or just to flare it. This contributes to the protection of the ozone layer, avoidance of the greenhouse effects but enables electricity and heat production from collected landfill gas.

Since the landfill has not been functioning in accordance with the basic rules pertaining to safe waste disposal, i.e. daily covering of disposal waste, dividing the landfill into cells and closure of cells after filling, in the following period, even after the landfill recovery and closure, a reduced quantity of landfill gas will be produced compared to the quantity that would have been produced if the appropriate measures had been implemented. For this reason, the maximum methane utilization in landfill gas will be 68%.

For the lack of more precise data for the model, it is assumed that waste has been disposed at Vinca landfill since 1978 and that the same quantity of waste was disposed each year.

Leachate collection and treatment

At the landfill, i.e. in the landfill cells, there is a constant possibility of infiltration of water from precipitation. Impermeable HDPE foil will be placed under the landfill body and thus prevent ground water contamination. Leachate percolates to the bottom in which the evacuation systel is located – horizontal pipe drainage. The leachate collected in the drainage system will be piped to a collection sump from which it will be transported to a leachate treatment system by pump (of small capacity and head pressure).

Since laechate from the existing landfill flow directly into the creek and then into the Danube, it is necessary to include within the leachate treatment system leachate collection and treatment from the existing landfill, which be closed and recovered.

Landfill working procedures

Working procedures at a landfill with the recyclable waste separation line comprises the following:
· Recyclable waste transfer to the bend transporter;
· Manual separation, within the closed sorting cabins divided into boxes, of previously sorted recyclables collected at green spots, at civic amenity sites and in special bins for recyclables from individual households;
· Pressing, baling and storage of selected recyclable components performed outside or in a vaulted area;
· Pressing, baling and disposal of disposed waste;
· Selling of recyclable components;
· Bulky waste transport to dismantling plant;
· Bulky waste dismantling;
· Storage of dismantled bulky waste;
· Disposal of inert residue from the mechanical-biological treatment plant;
· Waste disposal, compacting and covering;
· Leachate and waste water treatment;
· Recycling of treated leachate on the landfill body;
· Landfill gas flaring;
· Water, gas and landfill subsidence monitoring.


Facility for mechanical-biological waste treatment (MBT) with the production of fuel from waste (RDF – refuse derived fuel)


Despite the efficiency of separate waste collection, a considerable part of municipal waste is not collected separately. This mixed waste should be pretreated prior to disposal in the landfill, and a portion can be processed into fuel and used in the plant for combined production of power and heat. In this way, only the incombustible part is disposed in a landfill.
The aims of investing into mechanical-biological waste treatment are: separation of incombustible recyclable waste (metal, glass), utilization of waste which cannot be recycled for energy purposes (light fraction), and finally waste quantity reduction which will be disposed in a landfill (heavy fraction).

Collected mixed waste is transported to the mechanical-biological waste treatment facility. The stipulated technical model is based on mechanical-biological treatment and comprises biological stabilization/drying and airing of waste and then fuel from waste production (RDF – refuse derived fuel). The expected production capacity of the facility is around 150,000t/year. The composition of fuel derived meets all the prescribed standards, which besides the quality prescribe the methods of testing and control. In Belgrade, it will take 4-6 years for the mechanical-biological waste treatment facility to start functioning (preparation of planning and technical documentation, obtaining required permits, construction, operational start-up).

The specific heat capacity of the fuel derived is 12.000 – 16.000 kJ/kg, which is considerably greater value then of domestic lignite coal, whose specific heat is 7.000 kJ/kg.

The facility that will use waste fuel to produce power and heat will be built next to the facility that produces fuel from waste and thus the cost effectiveness will be complete. This fuel can also be used by cement plants. 

Process description

Mechanical-biological mixed municipal waste treatment has the aim of reducing, economically and ecologically, the quantity of collected waste that will be disposed in landfills. In mechanical-biological waste treatment, waste volume that is disposed  in landfills is reduced to one third of the total waste volume. One third of waste is separated in biological treatment and evaporates, and one third is processed into fuel for thermal treatment. Mechanical-biological waste treatment comprises the following phases/ processes:
· Waste reception;
· Waste shredding or mincing for storage;
· Biological  process, i.e., bio-stabilization and bio-drying;
· Mechanical processing and solid fuel production.


Combined heat and power (CHP) plant (cogeneration plant) using refuse derived fuel (RDF)


Thermal treatment of fuel obtaining from municipal waste is the final treatment phase of municipal waste, prior to its processing and preparation in a mechanical-biological waste treatment facility. In contrast to the process of burning (incineration) of previously unprocessed waste (with a high humidity percentage), this is a modern method which uses waste as a renewable energy source.

The construction area of the plant is approximately from 4,000 to 6,000 m2, and with all amenities the total area is approximately from 3 to 4 ha.

This technical model enables utilization of waste previously processed in standardized fuel from the remnants of the light fraction after the separation process. The light fraction comprises paper, cardboard, wood, artificial materials, foils and textile. Municipal waste procession into RDF, i.e. separation of the light fraction, is a standardized and prescribed process. The obtained product, RDF, is labeled 19 12 10 in accordance with the Waste Catalogue.

In accordance with all mentioned above, after mechanical-biological waste treatment, the next phase is the construction of combined heat and power plant (cogeneration plant) which will use refuse-derived fuel. This fuel is of the standardized composition and of the specific heat capacity of 12.000 – 16.000 kJ/kg. It will take a cogeneration plant 4-6 years to be built and start functioning. 

The impacts of selecting this process and facility construction are numerous:

· This concept is considerably ecologically cleaner and more acceptable then burning of waste in incinerators: previous separation and recycling of metal, glass and other recyclables are performed, specific heat capacity of energy substance thus obtained is twice as great in direct fuel combustion, hazardous waste quantity from gases refinement is reduced at least three times, reduced quantity of ashes and slag;
· Total waste quantity is considerably reduced; 
· Product obtained within the process can be put on market – electricity and heat for district heating system;
· Waste becomes standardized energy substance/fuel in energy industry and industry;
· Savinf in fossil fuels are considerable and equal to approximately from 50.000 to 60.000 t of oil;
· Emission of gases with greenhouse effects is reduced compare to utilization of fossil fuels;
· This facility can accept and incinerate sludge from waste water treatment.

The stipulated capacity of the thermal treatment plant is from 150.000 to 200.000t RDF per year, with the average specific heat capacity of 16.000 kJ/kg RDF.

Based on the data mentioned above, a combined heat and power plant of capacity of 80 to 90 MW of thermal energy and 10 MW of electrical energy is selected. The facility can be constructed as one module of a greater capacity of several modules of smaller capacities. Thermal energy will be used in a system of district heating in the existing system of the Public Utility Company „Beogradske elektrane“. The plant can function in several operating regimes depending on the market demands:
· Combines thermal and electrical energy production regime;
· Regime of thermal energy production for district heating system;
· Regime without the utilization of obtains energy.
· Thermal treatment consist of several phases:
· Gradual incineration of RDF in a kiln;
· Cooling of gases and utilization of obtained energy;
· Refinement of gases and their releasing into the atmosphere;
· Separation of bottom ash from fly ash and further treatment and disposal;
· Continuous monitoring of gases emissions.

Residual slag and ashes after combustion depend upon the content of RDF, but are not considered hazardous waste and can be further disposed. Residues from  the exhaust gases treatment are considered hazardous waste, containing increased amount of heavy metals, and must be treated prior to disposal. A possible method of treatment is stabilization/solidification prior to disposal in a landfill. Saturated activated carbon is regenerated and thus is not considered waste.

The facility material and energy balance are as follows:
· Facility capacity – from 80 to 90 MW depending on the project annual operation;
· Exhaust gases volume: 5.95 m3 gas/kg RDF, i.e., 7.43 kg gas/kg RDF;
· CO2 volume: 1.47 kg CO2/kg RDF or 0.2 kg CO2/kg of exhaust gases, i.e., approximately 220.000 t per year;
· Slag and ashes quantities: 25,000-30,000 t of slag per year and 7,500 t of fly ashes;
· Electricity production – 80,000 MWh per year ( in case of combined production);
· Heat production – 560,000 MWh per year ( in case of combined production);
· Heat production – 720,000 ( in case  of heat production only).


Recyclable waste separation lines


The waste from green spots, then from the centre for separate recyclable waste collection and separated recyclable waste from bins in the areas of single-family houses will be transported to the separation lines, i.e. only recyclable waste which is separated at source such as: paper, cardboard, PET, metal. The purpose of these lines is additional control, screening and sorting of separated recyclable waste. Screened and separated recyclable materials are further baled and compressed and transported into the facilities for recycling of such waste. The lines for sorting have the processing capacity of 100t of recyclables a day. 

The price of secondary materials depends heavily on the compatibility and purity of secondary materials; for this reason additional separation of waste which is previously separated is economically sustainable. This model comprises a booth for manual recyclable waste separation, primarily for separation of PET, paper and glass, then a magnet (which, in some cases can precede the booth for manual separation), and at the end, a press. A booth can contain different number of spaces each for separation of paper, PET, cardboard, and other kind of plastics, such as shopping bags, or HDPE (high-density polyethylene). The increased number of working places can be arranged to achieve separation of PET by color or some other kind of municipal waste. The remaining part of waste, i.e. waste that is not suitable for recycling is collected separately, and according to the quantity is transported to a facility for mechanical-biological treatment once a week.

The plant for waste separation includes the following:
· Space accommodating maneuvering and unloading of vehicles and transportation lines for undisturbed flow of material and vehicles;
· Bridge scales;
· Tipping floor;
· Hall for separation, compressing and baling and temporary waste storage;
· Space, i.e., boxes for separate temporary storage of delivered plastic, PET, and paper in loose state;
· Space for compressing and bailing the material which consist of the following:
· Reception bunker for waste material,
· Conveyor belt foe waste control and waste transport to the horizontal baler,
· Hydraulic baler,
· Storage bunkers for provisional storage of bales,
· Space for maneuvering of fork-lift trucks, vehicles for loading and transport;
· Storage space for plastic, PET and paper.

Space for waste material compressing and baling consists of the following elements:
· Reception bunker for waste material fitted into the floor of the hall with the purpose to feed the conveyor belt that leads to the baler.
· Conveyor belt for waste control and waste transport to the baler accepts the waste from the reception bunker and transports it to the baler. Workers, positioned along the conveyor belt control the waste visually and remove all impurities and admixtures which might be found in waste but do not belong to the waste that is baled.


The plant for dismantling bulky waste


Collection of bulky waste is organized once a month, according to the established schedule in every municipality in Belgrade. The Public Utility Company „Gradska cistoca“ regulary collects bulky waste from Belgrade streets. The collection is carried out at the first weekend in a month when residents can place bulky waste next  to the containers for the workers of the Public Utility Company „Gradska cistoca“ to transport it. Workers of the Public Utility Company „Gradska cistoca“ collect around 2.433 m3 of bulky waste every month. Collected bulky waste from the centres for separate recyclable waste collection and from monthly campaigns is transported in accordance with the law. After dismantling, bulky waste will be delivered to the facility for treatment.


Facility for construction and demolition waste recycling


Up to 80% of construction and demolition waste can be recycled.

The main stages of recycling are sorting, crushing and sieving, and the final product is aggregate that can be used in civil engineering, landscaping, and as a substitute for gravel in concrete elements. There are at least two good points of recycling with aggregate as its final product:
considerable reduction of construction waste which is disposed;
preservation of natural resources.

The main part of construction waste is of mineral origin and is primarily used as recyclable aggregate in road construction. Although this procedure reduces the quantities of primary building materials, the main goal is to form a closed cycle in which recyclable aggregates will be used for the same purposes as primary aggregate, i.e. as the main ingredient in making concrete with a possible need for additional treatment (e.g. rinsing). A great number of finished and unfinished projects show that recycled aggregate can be used in making concrete.
In some other examples, recycled aggregate can be used as an ingredient of other types of building materials, or mixtures, or as a fill material. This advancement is an important point in constriction waste management.

The attention should be drawn to other materials which are not largely parts of construction waste such as metals, wood and plastics. Metal revitalization is frequently performed due to its market value. After sorting, wood can be broken down into splinters which are used in production of plywood. Plastic recycling is possible only if it does not contain hazardous admixtures, but it is not stipulated in the initial phase.
The facility consists of: access board, trammel, primary crusher, secondary impact crusher, separation of light particles and set of sieves for fraction separation of 0-4 mm, 4-8 mm, 8-16 mm and 16-32 mm and reversible belt for returning pieces larger than 32 m, with the possibility of grouping separate fraction to a single output. During the operational process, light fraction (plastic, paper, etc.), wood, metals, etc. are sorted separately. Within the facility, there is a dredger with a hydraulic hammer. A primary crusher ca receive separate parts of dimensions up to 80x100 cm. Large parts of constriction waste are fragmentized with hydraulic hammer on the badger. Recycled material at the output is of the following fractions: 0-4 mm, 4-8 mm, 8-16 mm and 16-32 mm. The recommended capacity of the facility is 200 t/h. It is stipulated that 500,000 t of construction and demolition waste is generated in Belgrade every year.


Public tender


The contract will be granted on the basic of a public tender procedure, which is expected to be announced in spring 2015.

The tender documents will include all necessary elements and instructions for the preparation of competitive bids by the participants in the bidding process. All the interested candidates will be invited to submit an offer.








Contacts


Mr. Filip Abramovic					Ms. Snezana Bondzic
Director						assistant Director
Directorate for Waste Management			Directorate for Waste Management
City Administration of Belgrade				City Administration of Belgrade
Secretariat for Environmental Protection			Secretariat for Environmental Protection
Tel: +381 11 330 9737					Tel: +381 11 330 9534
E-mail: filip.abramovic@beograd.gov.rs 		E-mail: snezana.bondzic@beograd.gov.rs 
















Morphological structure of the municipal waste

Housing type: collective
Municipality: Novi Beograd
Location: Gandijeva Street (high-rise buildings)

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	12
	2%

	Other biodegradable waste
	132
	24%

	Paper
	40
	7%

	Glass
	12
	2%

	Cardboard
	29
	5%

	Composite materials
	14
	3%

	Packaging and other metal
	25
	5%

	Aluminium cans
	3
	1%

	Plastic packaging waste
	29
	5%

	Plastic bags
	41
	8%

	Hard plastic
	10
	2%

	Textile
	23
	4%

	Leather
	6
	1%

	Diapers
	38
	7%

	Fine elements
	53
	10%

	Other
	72
	13%

	Total sampled quantity
	539
	100%



Housing type: individual
Municipality: Savski venac
Location: Oblakovska Street (Dedinje)

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	110
	26%

	Other biodegradable waste
	41
	10%

	Paper
	18
	4%

	Glass
	35
	8%

	Cardboard
	28
	7%

	Composite materials
	5
	1%

	Packaging and other metal
	6
	1%

	Aluminium cans
	2
	0%

	Plastic packaging waste
	29
	7%

	Plastic bags
	27
	6%

	Hard plastic
	11
	3%

	Textile
	24
	6%

	Leather
	2
	0%

	Diapers
	6
	1%

	Fine elements
	38
	9%

	Other
	43
	10%

	Total sampled quantity
	425
	100%


Housing type: rural
Municipality: Cukarica
Location: Beogradska Street (Sremcica)

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	41
	8%

	Other biodegradable waste
	85
	17%

	Paper
	26
	5%

	Glass
	11
	2%

	Cardboard
	34
	7%

	Composite materials
	12
	2%

	Packaging and other metal
	15
	3%

	Aluminium cans
	2
	0%

	Plastic packaging waste
	15
	3%

	Plastic bags
	26
	5%

	Hard plastic
	12
	2%

	Textile
	21
	4%

	Leather
	14
	3%

	Diapers
	41
	8%

	Fine elements
	77
	16%

	Other
	61
	12%

	Total sampled quantity
	493
	100%




Housing type: collective
Municipality: Rakovica
Location: Borska Street (high-rise buildings)

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	42
	9%

	Other biodegradable waste
	51
	11%

	Paper
	42
	9%

	Glass
	27
	6%

	Cardboard
	23
	5%

	Composite materials
	9
	2%

	Packaging and other metal
	13
	3%

	Aluminium cans
	4
	1%

	Plastic packaging waste
	23
	5%

	Plastic bags
	24
	5%

	Hard plastic
	17
	4%

	Textile
	31
	6%

	Leather
	7
	1%

	Diapers
	19
	4%

	Fine elements
	76
	16%

	Other
	69
	14%

	Total sampled quantity
	477
	100%



Housing type: individual
Municipality: Palilula
Location: Lovacka Street (Visnjicka banja)

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	82
	21%

	Other biodegradable waste
	48
	12%

	Paper
	18
	5%

	Glass
	29
	7%

	Cardboard
	10
	3%

	Composite materials
	9
	2%

	Packaging and other metal
	14
	4%

	Aluminium cans
	4
	1%

	Plastic packaging waste
	9
	2%

	Plastic bags
	19
	5%

	Hard plastic
	7
	2%

	Textile
	19
	5%

	Leather
	3
	1%

	Diapers
	34
	9%

	Fine elements
	46
	12%

	Other
	48
	12%

	Total sampled quantity
	399
	100%




Housing type: rural
Municipality: Vozdovac
Location: I. Maucevic, R. Jovic streets (Jajinci)

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	98
	26%

	Other biodegradable waste
	28
	7%

	Paper
	15
	4%

	Glass
	21
	5%

	Cardboard
	12
	3%

	Composite materials
	6
	2%

	Packaging and other metal
	12
	3%

	Aluminium cans
	2
	1%

	Plastic packaging waste
	12
	3%

	Plastic bags
	14
	4%

	Hard plastic
	13
	3%

	Textile
	24
	6%

	Leather
	6
	2%

	Diapers
	24
	6%

	Fine elements
	46
	12%

	Other
	51
	13%

	Total sampled quantity
	384
	100%



Housing type: collective
Municipality: Stari grad
Location: Mike Alasa Street

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	4
	1%

	Other biodegradable waste
	72
	18%

	Paper
	46
	12%

	Glass
	27
	7%

	Cardboard
	17
	4%

	Composite materials
	7
	2%

	Packaging and other metal
	8
	2%

	Aluminium cans
	2
	1%

	Plastic packaging waste
	22
	6%

	Plastic bags
	24
	6%

	Hard plastic
	11
	3%

	Textile
	22
	6%

	Leather
	0
	0%

	Diapers
	20
	5%

	Fine elements
	81
	20%

	Other
	34
	9%

	Total sampled quantity
	397
	100%




Housing type: individual
Municipality: Stari grad
Location: Carigradska Street (houses)

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	8
	2%

	Other biodegradable waste
	33
	8%

	Paper
	20
	5%

	Glass
	37
	9%

	Cardboard
	19
	5%

	Composite materials
	12
	3%

	Packaging and other metal
	15
	4%

	Aluminium cans
	2
	0%

	Plastic packaging waste
	19
	5%

	Plastic bags
	40
	10%

	Hard plastic
	2
	0%

	Textile
	22
	5%

	Leather
	6
	1%

	Diapers
	19
	5%

	Fine elements
	71
	17%

	Other
	81
	20%

	Total sampled quantity
	406
	100%



Housing type: rural
Municipality: Vozdovac
Location: Trajkovic families

	Type of waste
	Quantity (kg)
	Percentage share

	Garden waste
	50
	12%

	Other biodegradable waste
	68
	16%

	Paper
	15
	4%

	Glass
	32
	8%

	Cardboard
	15
	4%

	Composite materials
	15
	4%

	Packaging and other metal
	12
	3%

	Aluminium cans
	3
	1%

	Plastic packaging waste
	12
	3%

	Plastic bags
	14
	3%

	Hard plastic
	4
	1%

	Textile
	21
	5%

	Leather
	8
	2%

	Diapers
	35
	8%

	Fine elements
	71
	17%

	Other
	42
	10%

	Total sampled quantity
	417
	100%
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