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1. INTRODUCTION
 
Establishing a waste management system involves achieving full control of all waste streams: from formation, separation, collection, removal to the final deposit. Local Waste Management Plan is the basic document that provides conditions for rational and sustainable waste management at the municipal level. In the next stage, the Plan needs to be supported by a number of implementation plans for collection, transport, treatment and disposal of controlled waste. Also, the Plan discusses the need for institutional strengthening, development of legislation, education and development of public awareness. At the same time, identification of economic and financial mechanisms is necessary to maintain and improve waste management, and ensure a system for domestic and foreign investments in the long term sustainable activities. By implementing basic principles of waste management set out in the strategic framework, i.e. solving the problem of waste at the place of generation, principle of prevention, separate collection of various materials, neutralization of hazardous waste principle, solving the waste disposal and reparation of dumpsites, basic principles of the EU in the field of waste are implemented and further danger to the environment and future generations is prevented.

 
Most of the activities are at the municipal level: identifying their own needs, including new settlements where there is no organized garbage collection, strengthening their own capacity, institutional, legal, organizational, personnel training and continuous education of its residents, public awareness raising before, during and after the establishment of the designed waste management at the municipal level. 

 
Pursuant to Article 13 of the Law on Waste Management ("Official Gazette of RS", no. 36/09) the Assembly of local government shall, within one year from the date of entry into force of this Act (23 May 2010), pass and adopt the Local Waste Management Plan which defines objectives of waste management on its territory in accordance with the Strategy 

Local waste management plan was prepared by the Committee for Development of the Local Municipal Waste Management Plan Gadzin Han, which was established by decision of the Mayor (Municipality President). Committee for Development of the Local Municipal Waste Management Plan Gadzin Han has prepared a Draft Local Waste Management Plan in cooperation with the Department for Economy and Inspectional Affairs of Gadzin Han Municipality, which is in charge of waste management, environmental protection and urban planning, as well as representatives of companies and enterprises, local communities, etc. Since the Waste Management Plan is adopted for a period of 10 years and is reviewed every 5 years it should be in accordance with National and Regional Plans.

1.1 . Objectives of the Local Waste Management Plan Development 
 
The long-term goal of creating a Local Waste Management Plan is to solve problems in the field of environmental protection and improvement of the quality of life by providing the desired environmental conditions and protection of the environment based on sustainable environmental management.

1.1.1. Waste Management Objectives 
Waste Management Plan:

• Defines the basic orientation of waste management for the next period, as a result of development of economy and industry; 

• Objectives of the Plan are recycling and waste utilization, i.e. preserving the ecological capacity of the environment 
• Defines a hierarchy of possible waste management options; 

• Identifies responsibilities for waste 

• Establishes targets for waste management for short and long-term periods; 

• Defines the roles and duties of certain social factors; 

 
Key steps towards achieving sustainable development include: 

• Strengthening of existing measures; 

• Development of new measures; 

• Increased integration of environmental interest 

• Acceptance of greater individual responsibility for the environment; 

• More active public participation in decision making processes; 

1.2. Specific Objectives in Waste Management 

Specific objectives in waste management are: 

• Rational use of energy and raw materials and the use of alternative fuels from waste; 

• Reduced risk of stored waste for future generations; 

• Involvement of local expertise and local economic potential in establishing waste management system; 

• Implementation of a more efficient administrative and professional organization; 

• Provide stable financial resources and incentive mechanisms for investments and implementation of activities according to the principle polluter pays and / or user pays; 

• Implement an information system covering all streams, amounts and locations of waste, plants for treatment, processing and utilization of materials from waste and waste disposal plants; 

• Increase the number of residents covered by the municipal waste collection system; 

• Setting standards for waste treatment; 

• Reduce, reuse, recycling and regeneration of waste; 

• Reduce the risk of waste, using the best available techniques and substitution of chemicals that pose a risk to the environment and human health; 

• Raise public awareness at all levels of society in relation to the issue of waste; 

• Sustainable waste management; 

2. LEGAL FRAMEWORK
2.1. Existing Waste Management Regulations  

Waste management is regulated by numerous regulations. These regulations refer to (depending on the type and characteristics of wastes) measures of environmental protection from the harmful effects of waste and hazardous waste. Adoption of set of laws in the field of environmental protection (2004), including the new laws referring to waste management and packaging and packaging waste (2009 and 2010) established a new legal framework for waste management. In this way, conditions for the establishment and development of integrated waste management system, i.e. packaging and packaging waste, were created.

Basic regulations organizing waste management in Republic of Serbia are:
Law on Ratification of the Basel Convention on Cross-border Movement of Hazardous Wastes and their Disposal ("Official Gazette of the FRY - International Treaties", nr. 2 / 99) provides an internationally agreed mechanisms and instruments for the control of cross-border movements of waste; 

Law on Environmental Protection ("Official Gazette of RS", nr. 135/04, 36/09, 36/09 – other law 72/09 – other law) regulates the integrated system of environmental protection;

Law on Strategic Environmental Impact Assessment ("Official Gazette of RS ", nr. 135/04) regulates the relation between environmental policy and other sectorial policies in preparation and making of other plans and programs;

Law on Environmental Impact Assessment ("Official Gazette of RS", nr. 135/04 and 36/09) regulates the procedure for evaluating the possible significant effects of certain public and private projects on the environment;

Law on Integrated Prevention and Control of Environmental Pollution ("Official Gazette" nr. 135/04) regulates the conditions and procedures for issuing of integrated permits for facilities and activities which may have harmful impact on human health, environment or material goods;

Law on Waste Management (Official Gazette of RS. nr.36/09 and 88/10)

This law regulates the types and classification of waste, waste management planning, waste management operators, responsibilities and obligations in waste management, management of specific waste flows, conditions and procedures for licensing, cross-border movement of waste, reporting on waste and databases, financing of waste management, surveillance and other issues relevant to waste management.

   Published By-laws Based on the Law on Waste Management:

1. Regulation on the lists of waste for the cross-border movement, contents and layout of documents accompanying the cross-border movement of wastes with instructions for their completion (Official Gazette of RS. nr.60/09 of 03.08. 2009);

2. Decree on the determining certain types of hazardous waste that can be imported as secondary raw materials (Official Gazette of RS. nr.60/09 of 03.08. 2009.);

3. Regulation on the form of Document on the movement of waste and guidelines for its filling-in (Official Gazette of RS. nr.72/09 of 03.09. 2009);

4. Regulation on the form of Document on the movement of hazardous wastes and instructions for its filling-in (Official Gazette of RS. nr.72/09 of 03.09. 2009);

5. Regulation on the application form for storage, treatment and disposal of waste permit (Official Gazette of RS. nr.72/09 of 03.09. 2009.);

6. Regulation on products which after use become separate waste streams, daily records form on the amount and type of produced and imported products and the annual report, method and terms of delivery of the annual reports, payers fees, criteria for calculation, the amount and manner of calculation and payment of fees (Official Gazette of RS. nr.54/10. from 04.08. 2010.);

7. Rulebook on the content and format of license for the storage, treatment and disposal of waste (Official Gazette of RS. nr.96/09 from 23.11.2009.)

8. Rulebook on the procedure for waste tires management (Official Gazette of RS. no.104/09 16.12.2009.)

8а. Rulebook on amendments to the Rulebook on the procedure for waste tires management (Official Gazette of RS. no. 81/10) of 05.11.2010, 

9. Waste Management Strategy for the period 2010-2019 (Official Gazette of the RS. nr.29/10 of 02.05.2010)

10. Rulebook on categories, testing and classification of waste (Official Gazette of RS nr.56/10 of 10.08.2010);

11. Rulebook on the methodology for collecting data on the composition and quantities of municipal waste on the territory of local government unit (Official Gazette of RS. nr.61/10 of 31.08.2010);

12. Regulation repealing Regulation on waste oils management (Official Gazette of RS nr.71/10 of 04.10.2010);

13. Rulebook on conditions, manner and procedure of waste oils management (Official Gazette of RS nr.71/10 of 04.10.2010.);

14. Rulebook on the content of the certificate of exemption from the requirement to obtain a license for storage of inert and non-hazardous waste (Official Gazette of RS nr.73/10 of 12.10.2010);

15. Regulation repealing Decree on waste containing asbestos management practices (Official Gazette of the RS nr.74/10 152.10.2010);

16. Rulebook on waste containing asbestos treatment procedures (Official Gazette of the RS nr.75/1020.10.2010);

17. Rulebook on medical waste management (Official Gazette of the RS nr.78/10 25.10.2010);

18. Rulebook on the procedure for management of used batteries and accumulators (Official Gazette of RS nr.86/10 of 17.11.2010);

19. Regulation on waste disposal in landfills (Official Gazette of RS nr.92/10 of 05.12.2010);

20. Rulebook repealing the Rulebook on the criteria for determining location and arrangement of waste matters landfills (Official Gazette of the RS nr.92/10 05.12.2010.);

21. Rulebook on the method of storage, packaging and labelling of hazardous waste (Official Gazette of RS nr.92/10 of 05.12.2010);

22. Rulebook on the content, format and manner of keeping the Register of permits issued for waste management (Official Gazette of RS nr.95/10 of 17.12.2010);

23. Rulebook on the form of daily records and annual reports on waste with instructions for its filling-in (Official Gazette of RS nr.95/10 of 17.12.2010);

24. Rulebook on the procedures for the management of waste fluorescent pipes containing mercury (Official Gazette of RS nr.97/10 of 21.12.2010);

25. Rulebook on conditions and manner of collection, transport, storage and treatment of wastes used as secondary raw materials or for obtaining of power (Official Gazette of RS nr.98/10 of 24.12.2010);

26. Rulebook on the procedure for waste vehicles management (Official Gazette of RS nr.98/10 of 24.12.2010);

27. Rulebook on List of electrical and electronic products, measures of prohibition and restrictions on the use of electrical and electronic equipment containing hazardous materials, methods and procedures for waste management of electrical and electronic products (Official Gazette of RS nr.99/10 of 27.12.2010);

28. Decree on the List of non-hazardous waste for which the license is not required, with documentation accompanying the cross-border movement (Official Gazette of the RS nr.102/10 30.12.2010.);

29. Decree on the types of waste for which heat treatment is performed, conditions and criteria for determining the location, technical and technological for design, construction, equipping and operation of facilities for waste heat treatment, procedures with residue after incineration (Official Gazette of the RS nr.102/10 30.12.2010.);

30. Rulebook on setting adjusted compensation for the special waste flows management (Official Gazette of RS nr.23/11 of 01.04.2011);

31. Rulebook on handling the equipment and waste containing PCB (Official Gazette of RS nr.37/11 of 31.05.2011);

Law on Packaging and Packaging Waste (Official Gazette of RS. nr.36/09)

Arranges: environmental conditions packaging has to meet for sales, packaging and packaging waste management, reporting on packaging and packaging waste, economic instruments, as well as other issues of importance for packaging and packaging waste management.

Published By-laws Based on the Law on Packaging and Packaging Waste:
1. Rulebook on the types of packaging with high durability (Official Gazette of RS.nr.70/09 of 27.08.2009);

2. Rulebook Rules on the criteria for determining what can be considered packaging, with examples for the application of criteria and a list of Serbian standards relating to basic requirements that packaging has to meet for sales    (Official Gazette of RS. nr70/09 of 27.08.2009);

3.  Rulebook on the annual amount of packaging waste by type for which space for takeover, collection, sorting and temporary storage needs to be provided (Official Gazette of RS. nr70/09 of 27.08.2009);

4. Rulebook on the method of numbering, symbols and abbreviations on which the

system for identification and labelling of packaging materials is based (Official Gazette of RS. nr70/09 of 27.08.2009);

5.  Rulebook on the type and annual amount of packaging used for packaged goods placed on the market for which a manufacturer, importer, parker / filler and supplier/deliverer is not obliged to provide the management of packaging waste (Official Gazette of RS.nr.70/09 of 27.08.2009);

6.  Rulebook on the border value of the total concentration levels of lead, cadmium, mercury and hexavalent chromium in packaging or its components, exceptions to the application and deadlines to apply the border value (Official Gazette of RS. nr. 70/09 of 27.08.2009);
7.  Rulebook on the content and keeping of the Register of issued permits for packaging waste management (Official Gazette of RS. nr.76/09 of 16.09.2009);

8.  Regulation on establishing the Plan to reduce packaging waste for the period from 2010 – 2014 (Official Gazette of RS. nr.88/09 of 28.10.2009);

9.  Regulation on criteria for calculation of fees for packaging or packed product and exemption from payment of fees, payers, and the amount of compensation method of calculation and payment of fees (Official Gazette of RS. nr.08/10 of 24.02.2010);

10. Rulebook on management report form for packaging and packaging waste management (Official Gazette of RS. nr.21/10 of 06.04.2010);

11. Rulebook on chemicals for which the manufacturer or importer is required to establish bail for individual packs into the chemical is placed and bond for a particular type of packaging according to the packaging or chemical that is packed in it (Official Gazette of RS. nr.99/10 of 27.12.2010);

Law on Transport of Hazardous Cargo (Official Gazette of RS nr.88/10 ) 
This Law regulates the powers of state bodies and specialized organizations in the transport of hazardous goods, special conditions and way of transport of hazardous cargo, the procedures in case of emergency during the transport of hazardous goods and supervision of the implementation of this law in road, rail, air and water transport.

 2.2. Responsibilities of the Local Authorities in Waste Management  
 
A local government unit, through its competent authorities: 

 Develops and delivers Local Waste Management Plan; 

 Regulates, provides, organizes and implements waste management on its territory; 

 Regulates the procedure of charging for services in the field of communal waste management; 

 Gives opinions in the process of licensing in accordance with the regulations; 

 Participates in decision making for construction of  plants for treatment and final disposal of hazardous waste; 

 Performs other duties prescribed by special law; 

 
Two or more municipalities may jointly provide and implement waste management if it is in their common interest. 

 
Compulsory activities of local government in the field of waste management: 

 reparation of existing landfills with the possibility of extending the exploitation cycle until the regional landfill is completed 

 Improving the public utility equipment (purchase of specialized vehicles, garbage vessels, equipment to broaden the scope of services)

 Making the database to fully cover all the settlements by organized garbage collection

 Application of the basic principles of EU legislation that the "polluter pays". 

 On July 1, 2009, Gadzin Han Municipality signed an Agreement on forming of the Nis Region for waste management which includes: the City of Nis and Municipalities: Doljevac, Merosina, Gadzin Han, Svrljig, Razanj, Aleksinac and Sokobanja.

3. GADZIN HAN MUNICIPALITY
 
Gadzin Han Municipality belongs to the Nisava District, and according to configuration of terrain it is a mountainous area of South East Serbia.

South East Serbia belongs to the central zone of the Balkan Peninsula as set by Jovan Cvijic in 1924.

	Address
	Milosa Obilica bb,18240 Gadzin Han

	Phone-fax
	018/860-112, 018/861-100

	Web-site
	www.gadzinhan.rs

	e-mail
	info@gadzinhan.rs

	Population 
	8357

	Number of households 
	3650

	Total number of villages 
	34

	Area (km ²)
	326 m2

	
	


 
Municipality of Gadzin Han and the City of Nis are adjacent on the North, and the seat of the Municipality – Gadzin Han settlement is about 15 km from Nis.

In addition to bordering with Nis, Gadzin Han borders with:  

1. Babusnica Municipality in the Southeast,

2. Vlasotince Municipality in the South,

3. Leskovac Municipality in the Southwest 

4. Doljevac Municipality in the Northwest 

5. Bela Palanka Municipality in the Northeast 

 
Its territory also includes parts of Juzna Morava River and Nis-Skopje-Thessaloniki highway.

Only a small part of the Municipality belongs to the Juzna (South) Morava River plain, while the remaining part belongs to the highlands, including three mountains:

Selicevica, altitude of about 350 meters to 902 meters – which is the height of its highest peak Ibrovica.

Babicka Gora which also starts with an altitude of 300 meters to 1057 meters that is the height of its highest peak Kriva Buka.

Suva Mountain is the highest and largest mountain and its highest peak, Trem is of 1808 m altitude.

The relief of Gadzin Han Municipality is characterized by two natural units

Gornje Zaplanje which lies between the Suva Mountain and Babicka Gora and is of northwest - southeast direction.

Villages that lie at the foot of the Suva Mountain have densely clustered houses and are at relatively high altitudes of 400 and up to 800 meters above sea level.

Settlements that lie at the foothill of Babicka Gora are less compact in terms of grouped houses.

Gornje Zaplanje is about 20km long and from 8 to 12 km wide.
Almost the entire Gornje Zaplanje is dominated by Kutinska River.

Donje Zaplanje is closed by Selicevica Mountain from the Northwest and in the West it opens up to Juzna Morava River, whereas in the Southeast it is closed by Babicka Gora and in the East by Suva Mountain. Length of this part is 17km and width from 6 to 8 km.
3.1. Demographic characteristics of the area

Table 3.1.2.: Structure of the population of the Municipality Gadzin Han

	Ord.no.
	Settlement
	Population
	No. of households
	Average no. of residents per household
	Name of the communal enterprise performing the evacuation of waste

	1.
	Veliki Krcimir
	333
	179
	1.86
	PE Directorate for construction and utility services

	2.
	Veliki Vrtop
	218
	109
	2.00
	

	3.
	Vilandrica
	148
	59
	2.50
	

	4.
	Gare
	39
	24
	1.62
	/

	5.
	Gadzin Han
	1209
	468
	2.58
	

	6.
	Gornje Vlase
	95
	59
	1.61
	

	7.
	GornjreDragovlje
	327
	167
	1.96
	

	8.
	Gornji Barbes
	408
	190
	2.15
	

	9.
	Gornji Dusnik
	165
	83
	1.99
	

	10.
	Grkinja
	649
	263
	2.47
	

	11.
	Donje Dragovlje
	391
	163
	2.40
	

	12.
	Donji Barbes
	169
	93
	1.81
	

	13.
	Donji Dusnik
	517
	185
	2.80
	

	14.
	Duga Poljana
	25
	18
	1.39
	/

	15.
	Dukat
	197
	76
	2.60
	

	16.
	Jaglicje
	56
	37
	1.51
	/

	17.
	Kaletinc
	60
	33
	1.81
	/

	18.
	Koprivnica
	59
	32
	1.84
	/

	19.
	Krastavce
	98
	56
	1.75
	

	20.
	Licje
	269
	146
	1.84
	

	21.
	Mali Vrtop
	122
	61
	2.00
	

	22.
	Mali |Krcimir
	195
	75
	2.60
	

	23.
	Marina Kutina
	300
	133
	2.26
	

	24.
	Мiljkovac
	35
	17
	2.06
	/

	25.
	Novo Selo
	25
	16
	1.57
	/

	26.
	Ovsinjinac
	148
	73
	2.03
	

	27.
	Ravna Dubrava
	294
	142
	2.07
	

	28.
	Semce
	226
	103
	2.19
	

	29.
	Sopotnica
	179
	78
	2.29
	

	30.
	Taskovici
	297
	134
	2.22
	

	31.
	Zaplanjska Toponica
	874
	256
	3.41
	

	32.
	Celije
	44
	25
	1.76
	/

	33.
	Cegrovac
	129
	70
	1.84
	

	34.
	Sebet
	57
	27
	2.11
	/

	
	Total: 
	8357
	3650
	2.29
	


Table 3.1.3.: Population density by year
	      Year
	Population
	Area in km²
	Population density km²

	       1948 
	       23 380
	          326
	          71,7

	       1953
	       26 182
	          326
	          80,3

	       1971
	       19 974
	          326
	          61,2

	       1991
	       12 990
	          326
	          39,8

	       2002
	       10 419
	          326
	          31,9

	       2011
	        8 357
	          326
	          25,6


Table 3.1.4.: Households structure overview by years

	Year
	Population
	 No. of households
	Average no. of members/household

	    1948
	      23 380
	        4 607
	             5,07

	    1953
	      26 182
	        4 795
	             5,46

	    1971
	      19 974
	        5 233
	             3,82

	    1991
	      12 990
	        7 027
	             1,85

	    2002
	      10 419
	        4232
	             2,46

	    2011
	       8 357
	        3650
	             2,29


4.  CURRENT PRACTICE IN THE MANAGEMENT OF COMMUNAL WASTE IN GADZIN HAN MUNICIPALITY 

 Household waste (communal waste) is normally not considered hazardous waste, since it consists of material which was, before the final disposal, handled by an individual. However, this type of waste may vary widely in composition, which to a large degree depends on the way of living of waste "producer".  Packaging is an important part of communal waste. The following are the materials which are discarded during the preparation of food process, such as the husk of the fruit and vegetables, remaining from the meat scrapping, bones and similar materials that cannot be recycled.

 The following is present in communal waste: batteries and other electrical material, which sometimes contains tins and cans with the remains of paints, oils, household chemicals and swimming pools, caustic materials, sterilizing agents, medicines, etc.. Although these components represent a small share of communal waste, they are particularly problematic because they have characteristics of hazardous waste, chemically are unstable, and the procedure for their recycling or regeneration is very expensive. There still could be found the aerosol cans, thrown diapers and baby wipes, animal manure which quickly degrades and becomes aggressive due to the smell effects. Vermin flies and birds attack this waste.

 The reasons listed above indicate the necessity for control and special attention in regard to the management of communal waste, as well as it is necessary to develop methods for handling waste, which are in accordance with protection of the environment. This type of waste is generated in offices, public institutions, hotels, etc.

 4.1. The impact of communal waste on the environment

 When speaking about communal waste, in its motion chain, all subsequent treatment in many respects depends on the first step: THE WAY GARBAGE IS COLLECTED. Currently, the communal enterprise is not sufficiently equipped to control the situation completely at this first step, but they are forced to deal with problems only when they escalate. A lot of time and money is wasted to the garbage collected from "wild dumpsites", collecting of waste scattered next to overloaded garbage cans, repairing of vehicles after their overload etc.

 Improper collecting, transport or improper disposal of communal waste can have an adverse impact on the environment, such as:

- Air pollution and odors;

- Possible health risks due to the accumulation of polluted waters that enable breeding of mosquitoes, and attract flies and vermin;

- Loss of arable land due to the presence of biologically non-degradable component;

- Contamination of soil, surface and ground waters with leachate waters that also have an impact on health and the environment;

4.2. Reduction of waste quantity

 One of the principles in the management of solid waste is the principle of reducing waste generation at source, which reduces the amount of waste to a minimum in terms of quantity and /or potential hazards. This means that problems related to waste would not be that significant if the waste materials that do not belong in the category of communal waste would not be delayed as waste.  One of the examples is disposal of waste in containers that can return to the supplier of goods and then to be reused. Reducing the quantity of waste would be possible if the goods in retail would be available in big packages, which would still be sold in smaller quantities and thus the need for big amounts of packaging would be reduced. Packing of goods for aesthetic reasons should be discouraged, as well as packaging of small items in big packs just for marketing effect.

4.3. Separation at the source

 The basic method is the separation of communal waste in a variety of components such as: flammable materials, materials that can be used again, the materials that can be recycled, organic material etc. at the household level. Combustible materials consider paper, cardboard paper, dry leaves and twigs. The material which can be re-used could be: bottles, cans and plastic bags. Material which could be recycled can be paper, plastic, glass and metal shavings. Organic material considers hulk of fruits and vegetables and other food waste.

In order to prevent the communal waste to be the cause of pollution or to endanger human health, the most important thing is to separate the waste that is regenerated from the hazardous waste already at the source. The separation can take place sometimes further during the waste management.

4.4. Collection and transport

 Waste is generated in households and disposed in labeled containers. These may be metal or plastic cans then, plastic or paper bags. In most developed countries the practice is that the waste from these containers is regularly transported due to the fact that waste, especially food scraps, are quickly decomposed

 In urban settlements collected waste is disposed in special trucks that are equipped with compression equipment so to maximize the amount of cargo that is transported, often to a great distance from the city's sanitary landfill.

4.5. Recovery Procedures

 The following principle of importance in terms of reducing the amount of waste is recovery, to the greatest extent possible, for those components of the waste that can be recycled. However, too many useful sources of waste are still rejected, mainly due to inadequate separation, collection and recovery procedures and often because unsustainable market for several recycled waste materials.

 In some developed countries, the components of the communal waste stream are separated and used. Flammable components are used for fuel, either as such, or after the disinfection. Paper can be used in small factories of paper / cardboard. Plastic can also be re-used in processes that do not require high quality raw materials, or cleanliness.

  Separation, recycling and re-use of communal waste can have major impact on the economy of the country in development. Useful substances can be sold to contractors for recycling. Complete activity related to recycling, including transport, workforce required, the economic status of people who are employed are improved in that way.

 Decayed components of communal waste can be used for compost production. Waste is dumped in piles that form the rows and are turned occasionally. It is also possible to put the sorted waste into a barrel with horizontal perforation (which reminds of a rotary dryer), to mount it on the tube and slowly rotate the barrel, so that the travelling of waste to the other end of the barrel lasts for a few days. Both processes present aerobic biodegradation of waste which final product reminds of compost. The presence of any contaminants of organic or inorganic origin, which, above all, could be found in the waste because of incomplete separation, can make compost unusable. The limit values ​​of concentrations of these contaminants must be estimated.

4.6. Disposal

   The up-to-date practice was disposal of communal waste to landfill. As settlements become larger and with higher surface density the needs for waste disposal are also becoming larger. Also, as society evolves, so does the composition of communal waste is significantly changed especially in the domain of e.g. fuel which leads to the creation of surfaces that become local waste landfills. Today, due to the increased amount of waste to be deposited, as well as the increased concerns on the environment, it is necessary to use more advanced methods of collection, transport, treatment and disposal. At the landfill location waste is compacted to reduce its volume, goes into the ranks in cassettes and covers at least once a day with appropriate materials that prevent the activity of vermin, flies, birds and other predators, but also prevent injuries from sharp objects.

 The process of biodegradation of certain components of communal waste can begin even before the waste is collected and continue during transport. Biodegradation is further improved with e.g. wet crushing. In some countries it is forbidden to add fluid in order to accelerate biodegradation processes because they are more concerned with the increased quantities of leachate water which is then created. When the waste is in a landfill, the degradation speed will increase rapidly, especially in the presence of moisture. However, when the density of waste increases, in order to facilitate the transport, makes the penetration of moisture into the mass of waste is hindered, so the beginning of biodegradation is postponed. Initially, the degradation is aerobic, and the by-products treated are hydrogen and carbon dioxide. As oxygen flows upwards through the mass of waste , it results in forming the anaerobic conditions and by-products become methane and carbon monoxide. Since methane is flammable and indoors it can be explosive, it is necessary to implement special measures for landfill ventilation. At locations where  gas production is significant, the practice of exploiting gas is introduced . It is possible to obtain useful quantities of gas for a period of several decades.

 Simultaneously with the production of gas, new organic compounds are being created. Many of them, since they are water-soluble, crate liquid form mixes with moisture from the landfill body, i.e. forming a squeeze. Squeeze can be highly contaminated. In any case it is necessary to prevent runoff of leachate waters from the landfill, especially because then the gas will be produced outside the body of the landfill. Also, it is necessary to prevent interference with underground and surface waters.

4.7. Communal Waste Management Options

 It is possible to perform waste separation, either in cooperation with the "producer" of waste, or after collection. Waste that is not suitable for recycling or re-use, and hence the separation, should be collected and disposed at approved locations.

The order of solving the problem is as follows:

1. Minimizing of waste that is discarded

2. Extracting of useful components and its reuse

3. Industrial waste treatment

4. Final disposal of the remaining to a landfill

 This goal is achieved in a manner that is:

1. First  to make order of landfills

2. To introduce exemplary and secondary useful components separation

3. Introduce a technological procedures in the treatment (composting, briquetting, or some other form of processing)

4. Governing the problematic of creation of packaging waste and perform the education of citizens in order to reduce waste quantity in general

 Biodegradable fraction contained in collected communal waste may, depending on storage conditions, starts to decompose already in containers or other vessels for collection. For health, hygiene and aesthetic reasons, the practice of collecting waste in paper and plastic bags was introduced. At the same time, the persons performing the collection are protected from direct contact with waste, and further manipulation of whether the deposit, reloading at a transfer stations or waste incinerations is relieved.

 For most climate conditions the waste on the transfer stations, where waste is baled only for further transport, will be degraded to a level that requires handling of waste with some mechanical mean for the health and safety reasons. Because of that, no one should come into contact with waste, besides the operator of the facility at the final disposal site.

5. DATA ON THE CURRENT WASTE MANAGEMENT IN

GADZIN HAN MUNICIPALITY

5.1. Information about PE

Name and address of the PE

Public Enterprise "Directorate for Construction and Communal activities," Gadzin Han

Street: Milos Obilic nn

Founding Act of the Company

The company was founded by the Municipal Assembly Gadzin Han (Decision on communal services "Official Gazette of the City of Nis" no. 1/98).

Number of employees
PE Directorate employs a total of 38 employees, 12 of which works in administration, and 26 are operational staff.

Activities of the company

PE "The Directorate for construction and communal activities" Gadzin Han is registered for the following activities:

- Water supply,

 - Funeral services,

- Market place services

- Maintenance of roads,

- Transport of industrial household waste,

- Waste water drainage (atmospheric and communal),

- Maintenance of green.

Prices of services and collection rate

Garbage collection service fee is charged according to the number of household members for physical entities-residents and for legal entities according to the size of the business premises. Fees are listed in the Table 5.1.1 Payment is made through a unified bill and collection rate is difficult to be determined.

Table 5.1.1.: Cost of garbage collection service

-For legal entities 2.97 dinars / m2 over 50m2 of office space area,

-For legal entities dinars 14:26 / m2 up to 50m2 of office space area,

-Population 35.64 dinars per household member

- Objects in the "weekend settlements" 35.64 dinars, lump sum charge

5.2. Information on the scope / removal

• The territory covered by the PE Directorate is limited to the settlement Gadzin Han and 24 other villages in the municipality, of the total 34 settlements with 7957 inhabitants, which represents about 95% of population of the municipality.

Communal waste from the territory of Gadzin Han settlement and 24 other village-settlements is collected in standardized containers of 1.1 m3. The total number of containers is 238 of which 56 are located in Gadzin Han while 56 containers are undistributed. Garbage from individual housing buildings is transported once a week, while from the collective ones is transported once a week. From private shops and enterprises garbage is transported once a week, if necessary, by invitation, more frequently.

5.3. Mechanization at the disposal of the company

Mechanization are vehicles which PE uses in their daily work or occasionally. Below is a tabulation of existing mechanization:

Table 5.3.1. Mechanization at the disposal of the company- Freight Vehicles/TRUCKS

	Ord.no 
	NAME OF THE VEHICLE 
	POWER
	YEAR 

	1. 
	Special vehicle – Garbage truck IVECO DAILY 65 C15
	 107КW 
	2010


5.4. Data on waste

Estimated average annual quantity of waste is 1,200 tons, or 3.3 tons per day, with bulk weight of 0.285 t/m3, and estimates of waste composition is given in the following table:

	  Type of waste


	   participation

        %

	Paper
	14%

	Glass
	3%

	Plastic
	18%

	Rubber
	7%

	Textile
	4%

	Metal
	1%

	Organic
	23%

	Construction
	16%

	From public land
	11%

	Other
	3%


6. INFORMATION ON LOCAL LANDFILL

6.1. Basic data

• Landfill location

 On the territory of Gadzin Han there is no local landfill. All collected waste from discharging the containers, with a special vehicle-garbage truck is transported directly to the landfill in Nis.

The location for the disposal of construction waste and buildings demolition waste was designated on the territory of Gadzin Han.

The site/location is on the outskirts of Gadzin Han towards Marina Kutina on the left side of the regional road R-241 near the river bed of Kutinska river.

The construction waste which is mainly used for backfilling is disposed to a landfill 

7.  INDUSTRIAL WASTE

There is very little data on industrial waste. Evidence of industrial waste is not carried out systematically and in accordance with the legislation. Under the industrial waste all types of waste materials and byproducts generated during some technological processes are concerned.

The lack of a system of national laboratories for hazardous waste creates problems and does not allow the identification and control of hazardous waste. There are three accredited laboratories for waste characterization. Industrial waste is disposed at locations within the plant, and the rest is disposed with communal solid waste in city landfills. The main methods of dealing with the hazardous waste are storage and disposal. Companies that generate hazardous waste dispose it in their own warehouses within the company.

Enterprises and industries manage their own landfills and do not keep accurate records of the volume of generated waste, whether it comes to current production or the records of waste production from the past. Accumulated waste is an enormous threat to the environment, especially to drinking water sources and therefore this issue must be resolved. In Serbia there are no facilities for treatment of hazardous waste. A large number of small enterprises that generate hazardous waste have serious problems due to lack of regional or national infrastructure for its treatment.

7.1. Legal obligations of waste generators

The company, other legal entity or entrepreneur, where in carrying out the activities the waste is created is obliged to  classify them according to type and usage value and treat this waste in accordance with the Rulebooks governing the terms of use, preservation and storage of certain types of waste.

Each waste generator, in this case the industry, is obliged to comply with the regulations of storing their own waste. Each waste generator is required to perform hazardous waste characterization and waste which according to its origin, composition and characteristics can be hazardous waste, and that depending of its nature to comply with him in accordance with the statutory regulations. Waste examination is performed by professional organizations and other legal entities which are authorized for sampling and characterization according to the scope of examination for which they are accredited in accordance with the Law. Hazardous waste must be stored in accordance with the Rulebook on the method of storage, packaging and labeling of hazardous waste (Official Gazette of RS. no.92/10 from 05.12.2010.) and must not be disposed to a communal waste landfill. Manufacturer and owner of the waste shall keep and maintain records on waste and submit regular annual report Agency for Environmental Protection.

Permission for collection, transport, storage, treatment and disposal of hazardous waste will be issued exclusively from the Ministry of Environment, Mining and Spatial Planning. Given the fact that in Serbia there are few companies that possess this kind of license and the fact that there is no built storage facilities for treatment or disposal of hazardous waste,  most of the waste with its properties of hazardous substances are is temporarily stored on enterprises locations, or is exported to foreign countries .

7.2. Generators of industrial waste in the Municipality of Gadzin Han
The Municipality of Gadzin Han’s economy is consists of:

RESOR Ltd. Gadzin Han
The company deals with upgrading and repair of communal vehicles, which currently employs 52 workers. Given that it is work on installation and repairs, when speaking about the potential quantities of waste, then it is mostly about the metal parts that are removed by a separate program from the company.

ELID Ltd. D. Dusnik
Industrial electrical equipment, switches, connectors, etc. It is privatized and performs the same activity as before privatization. Currently employs about 220 workers.

As pollution problem arises unresolved issue of waste and sewage water drainage into the watercourse of Kutinska river.

In addition to wastewaters, there is solid waste from the kitchen, the production process, etc.

D & B Dairy Donji Barbes
Dairy is engaged in purchasing/buying and processing of milk from almost the entire territory of the Municipality of Gadzin Han.

They process about 7 000 liters per day and employ 20 workers. The problem is that Donji Barbes does not have resolved sewage issue so the problem of wastewaters drainage from the production process appears as well as external works.

AGH MIN Gadzin Han
Its main activity is the production of machine parts, especially valves and seals for city waterworks and employs nearly 50 workers.

Fecal sewerage system is connected to the city network, and atmospheric sewerage sinks in Venezicki brook without treatment.

7.3. Secondary raw materials

Waste can be used again for reuse  of product and for the same or other purposes, recycling, i.e. waste treatment , for getting the raw materials for producing the same or other products, as secondary raw materials (paper, cardboard, metal, glass, plastics, waste from construction and demolition… etc.).  A person who performs repeated use of waste ensures that products created do not cause and result in adverse impact on the environment. Law forbids disposal and incineration of waste that can be reused. Terms and methods of collecting, transport, storage and treatment of waste used as secondary raw material is defined by the Regulation on conditions and manner of collection, transport, storage and treatment of waste used as secondary raw material or energy production (Official Gazette of RS. no 98 / );

A company or entrepreneur who carries out waste collection, recycling, waste trade and secondary raw materials is required to keep and maintain records on the types, amounts and sources of waste and secondary raw materials, in accordance with the Law on Waste Management (Official Gazette of RS. no .36/09 and 88/10), and to deliver those data to the Agency for Environmental protection and Local  self-government. The movement of waste is followed by a separate Document on the movement of waste.

The document on the movement of waste – secondary raw materials is filled by waste generator and in the moment of waste taking is signed by the person who takes over waste - secondary raw material. The document on the movement of waste – secondary raw materials is followed by waste - secondary raw material from the waste generators to storage, or further treatment. Producer or owner of the waste must classify the waste before the commencement of movement of waste. He also must keep the copies of the document on waste shipment until he receives a copy of the completed Document on the movement of waste from the consignee stating that the waste is accepted. If a producer or owner of the waste within 15 days does not receive a copy of the completed Document on the movement of waste from the recipient, he must initiate the process of verification of movement of waste and shall inform the competent authority. Producer or owner of the waste must keep the completed Document on the movement of waste at least for 2 years

7.4. Hazardous waste

Hazardous waste is collected and stored in a specially secured facilities, which are technically equipped for temporary storage at the location of the manufacturer or owner of the waste,  in collection centers, transfer stations or other locations in accordance with the law and the Rules of storage, packaging and labeling hazardous waste (Official Gazette of RS. no.92/10 from 05.12.2010.) Hazardous waste can not be stored temporarily at the location of the producer or the owner of the waste for more than 12 months.

The person performing the collection, storage and treatment of hazardous waste must have appropriate permit, keep and maintain records of the quantity that is collected, stored or treated and data submitted to the Agency for Environmental Protection.

7.5. Medical waste
As with most other types of waste, in Serbia there is very limited number of reliable data on generating medical waste, whether it is about biohazardous medical waste or the total waste from health institutions. It should be pointed out that in 2008 grant was awarded from the European Union- system for sterilization of infectious medical waste as well as special purpose vehicle for the transportation of infectious medical waste. Center for the destruction of infectious waste is in the village Trupale and covers the whole territory of Nisava District.

The quantity of waste from the health center in Han Gadzin disposed in this way is 292 kg annually. Measurement of waste is carried out on admission.

8. SPECIAL WASTE STREAMS
Specific waste streams are movements of waste from the point of its generation, through collection, treatment and transportation, to disposal to landfill. 

Law on Waste Management (Official Gazette of RS. nr.36/09 and 88/10), classifies and divides waste into communal (waste from households), commercial and industrial. Depending on hazardous characteristics that affect human health and the environment, waste can be inert, non-hazardous and hazardous.  

According to the Law, the most important are the following waste streams: 

− Used accumulators (car batteries) and batteries  

− Waste oils

− Waste tires 

− Waste electrical and electronic products

− PCB Waste

− Used (waste) vehicles 

− Waste containing, consisting of or contaminated with persistent organic pollutants (POPs waste)

− Fluorescent pipes containing mercury 

− Waste containing asbestos

− Medical and pharmaceutical waste 

− Waste from the titanium dioxide production  

− Packaging and packaging waste

 8.1. Non-hazardous industrial waste 

In certain branches of industry, non-hazardous industrial waste occurs as the so-called “clean waste”, which mostly refers to metal residue. 

In this regard it would be necessary to: 

• identify the waste producers that generate recyclable materials; 

• arrange to collect recyclable materials in accordance with the legislation; 

• establish economic interests on the generator-collector-processor line; 

• encourage the use and processing of recyclable raw materials; 

• establish market mechanisms; 

• establish an alternative treatment for large amounts of recyclable materials at present disposed of at the landfill (paper, plastic, glass); 

• establish an alternative treatment of organic waste (food, plants). This waste needs to be composted; 

• train the staff for working with waste; 

• all this needs to be carried out in accordance with economic interests, given the existence of the "polluter pays" principle. 

8.2. Packaging and Packaging Waste

In accordance with the Directive of the European legislation on packaging and packaging waste no. 94/62/EC, the Region would have to: 

· develop a program of handling packaging, especially for the part related to the commercial sector 

· provide the conditions for collection and temporary storage of packaging, according to the program 
· keep records of purchased, consumed and collected quantities of packaging 

· after the market for recyclable raw materials is established, to arrange a service to deal with the above mentioned activities, as well as the sale of those recyclable materials 

· promote the reuse of package 

· organize the collection of package waste, and install the appropriate information system 

· develop a program for training of employees as users of packaging 

· arrange organized placement of package that cannot be re-used to the market or organize its use as an energy generator. 

8.3. Batteries and Accumulators Containing Hazardous Substances 

In accordance with the provisions of European legislation on batteries and accumulators (car batteries) containing hazardous substances nr. 91/157/EEC, which needs to be transferred into the National Law, duties of regional and local governments are to: 

• develop a staff training curriculum referring to batteries and accumulators 

• prohibit and prevent the use of batteries and accumulators containing more than 0.0005% mercury 

• enable the separate collection of used batteries and accumulators, in order for them to be processed or disposed 
• provide the conditions for collection and temporary storage of used batteries and accumulators, in accordance with the program  

• keep records on purchased, collected and used batteries and accumulators 

• arrange a service to deal with the above mentioned activities, as well as the sale of those recyclable materials, after the trade (market) is established  

• submit information on collected and the disposed (stored) batteries to competent authorities. 

8.4. Used Vehicles  

In accordance with the Directive of the European legislation on used-out vehicles nr. 2000/53/EC the following recommendations were given: 

• it is necessary to create a system for recycling, i.e. removal of vehicles and splitting into parts that can be recycled (plastic, metal, rubber, textile, oil) 

• owner of the used vehicle is obliged to ensure that the company it is sold to is licensed for the treatment 
• it is necessary to arrange the procedure for collection and delivery of vehicles to the company licensed for treatment 
• vehicle manufacturers and importers are obliged to provide information about the dismantling of vehicles and appropriate treatment of used vehicles 

• vehicle manufacturers are required to manufacture vehicles using materials, components and construction elements that enable the re-utilization or recycling of waste generated by their dismantling 

• Company that treats used vehicles is required to: 

- apply the best available technique; 

- keep records on all stages of treatment; 

- provide treatment of unusable vehicle parts and disposal of the ones that cannot be processed; 

- issue a certificate on vehicle takeover to the owner of used vehicles.

8.5. Waste Tires

In connection with the Directive of the European legislation on waste disposal, nr. 1999/31/EC, according to its requirements the Municipality would have to:  

• establish the way of alternative treatment of tires (existing within manufacturing complex) since disposal of tires to landfills is prohibited. A possible alternative treatment could be the treatment of co incineration in the cement facilities, as well as crushing and reuse as filler in various materials (concrete, for the sidewalks and so on).  
• ensure that the manufacturer, importer and distributor of tires provide products treatment after use by using best available techniques for utilization and recycling 

• ensure that all the ones performing collection, transport, treatment or disposal of waste tires keep accurate records of waste tires and amounts treated 

• prohibit import of used and waste tires, except with special approval of the competent authorities 

8.6. Waste Oils 

According to the National Strategy for Waste Management, one of the basic directives to be transferred into the national legislation is the Directive dealing with the problem of waste oils disposal ("Council Directive 75/439/EEC on the disposal of waste oils").  Directive gives priority to the processing of waste oil through regeneration, i.e. process of waste oil treatment by removing the contaminants, oxidation products and additives, which such oil may contain. If regeneration is not possible, use of waste oils as alternative fuels is suggested (combustion with energy utilization), and all the measures should be undertaken to ensure the operation of facilities which will not cause significant air pollution. The last option in the management of waste oils is the final disposal or controlled storage. When storing and collecting waste oils, special attention should be paid to avoid mixing with PCB / PCT or other types of hazardous waste.  

This Directive strictly prohibits:

• discharge of waste oil into surface water, groundwater, sea and drainage systems

• disposal or discharge of hazardous waste oils into the soil and uncontrolled discharge of debris from waste oil processing 

• treatment of waste oils that can cause air pollution exceeding the MRL 

In connection with all of the above and in order to ensure the proper waste oils management, the Region should: 

• develop a plan for managing waste oils, 

• establish a system for waste oils collecting (ideal spots are transfer stations, recycling platforms, recycling centres, where special containers can be placed so that customers could bring waste oils to them), 

• keep accurate records on the created and collected amounts, 

• appropriately store and handle waste oils, in accordance with the norms 

• if feasible, waste oils should be transported to Refinery Belgrade for regeneration, or given to cement factories for co-incineration, 

• prohibit the discharge of waste oils to surface waters, ground waters or drainage systems
• develop a waste oils handling training curriculum for employees 

• electric power plants have to make records on and sampling of equipment that is being used in the facility and that contains PCBs;
• By 2010, power plants need to stop using the equipment containing PCBs, perform decontamination of equipment and make retro-filing, if it is still used, when safe treatment of materials and equipment contaminated with PCBs needs to be performed; until then it is permitted to use only new equipment and equipment that is not leaking or discharging PCB containing oils. The equipment is to be used only in facilities where the risk of oil spills in the environment can be minimized or repairs done quickly if the accidents occur. 

8.7. Hazardous Waste 

As far as hazardous industrial waste is concerned, special treatment is required. Given the legal requirements and targets set by the National Strategy, all generators are required to complete the characterization and classification of waste. 

Steps to be undertaken: 

• introduce the requirement that each generator needs to make plan and procedure for dealing with hazardous waste from the moment of creation to the final treatment and disposal, 

• create an information system for collecting data on hazardous waste, 

• identify all generators of hazardous waste in the Region and generators of recyclable waste, 

• identify all types of waste, characterize waste and establish exact amount of hazardous waste, 

• establish measures to reduce generation of hazardous waste at the site of formation, 

• define the responsibilities for the maximal reuse and recycling of packaging for the supply of raw materials, 

• reconstruct existing production cycles from the aspect of hazardous waste generation, 

• reduce toxicity of generated hazardous waste by replacing raw materials, 

• support the construction of several regional hazardous waste landfills or one at the national level, 

• establish an obligation of monitoring and control system for the hazardous wastes management, 

• organize training system for generators and their staff 
• work on the continuous education of the public 

• if there is a lack of technical regulations and legislation, use EU regulations 

• develop training curriculum 

9. STRATEGIC FRAMEWORK AND COMPULSORY CHANGES
Based on the analysis of the current situation in the municipal waste management, a Plan for Sustainable Waste Management for the period 2012 - 2020 was developed. The plan regulates communal waste management on the territory of Gadzin Han, from the moment it is created to the final disposal, the main objective of which is establishing a comprehensive waste management system in accordance with the National Strategy and the existing European requirements and standards.

 
The objectives of integrated waste management, for the most part, are to: 

- reduce the amount of generated waste; 

- reduce the amount of waste disposed of at landfills by applying the primary extraction of useful waste; 

- reduce the share of biodegradable waste in the deposited communal waste; 

- reduce the negative impact of the deposited waste on the environment and human health; 

- manage generated waste by the principle of sustainable development; 

- use waste for energy production 

The Plan includes primary separation at the source of plastic, glass, paper and cardboard. Other amounts of generated communal waste are collected from households and transported to the landfill or sent to the recycling yard. The number of needed garbage containers and transport vehicles is calculated in such a way that it provides an efficient and sustainable collection and transport of the total amount of municipal solid waste generated in households, public institutions, businesses and other generators of communal waste in the municipality.

Recycling yard should be designed as to provide temporary storage of waste generated in certain localities identified by the plan. After secondary separation of waste in order to extract useful recyclables such as plastics, metals, glass and paper, they can be sold on the market as raw materials. Recycling yard is a facility designed for sorting and temporary storage of special types of waste. It is a place with tanks and containers the volume of which is from 1000 m3 to 7000 m3 where, depending on the size and performance, about ten various types of reusable waste and hazardous waste are separately collected.  

10. FUTURE QUANTITY OF WASTE ESTIMATION
In order to plan the system for communal waste management and define facilities for treatment, number of containers for disposal, number of vehicles for transport, etc., it is necessary to know the quantity of solid waste produced in the region during a certain period of time, the amount of waste that will be recycled or other treatment options, and ultimately the amount of waste to be disposed of in a landfill.

The amount of the produced waste that is determined by the size of population for a given planning period, and on the basis of the planned size of population to be covered by waste collection, then population growth over time and a specific amount of waste per capita. The total amount of waste for final treatment is significantly changed through recycling.

Population is determined by the census, urban and spatial plan, or the formula: 

Sb = Sp * (1+Kp/100)n 

where: 

Sb– is the future number of residents 

Sp – is existing (present) number of residents 

Kp – is the coefficient of population growth expressed in % for one year 

n – planning period expressed in the number of years  

These data were used as initial for projection of population for the upcoming period. 

Assessing the economic status of the municipality over the next ten years is based on the following assumptions: 

- In the upcoming period, a negative population growth is expected; 

- Increase of industrial and agricultural production is expected; 

- Increased number of small and medium enterprises is expected; 

- Private sector development is expected; 

- Introduction of privatization to public utility enterprises is expected, affecting the possibility to introduce charging the economic costs of services of these enterprises; 

- More authority is expected to be assigned to the local government; 

- Foreign investments in technological modernization are expected; 

The aim of organizing waste management is to establish a system that would cover the entire population of the municipality. The issue of rural areas coverage is very important, as people in those areas consume the same type of goods as the urban population, so the same type of waste is produced. This applies particularly to the packaging of food products, household chemicals, glass and household appliances. 

Assessing the future quantity of waste is based on the following assumptions: 

- Organized collection; 

- In the upcoming period a negative population growth is expected along with increased production of waste per capita; 

- Growth of industrial production is expected; 

- Increase of agricultural production is expected;

- Foreign investments in technological modernization are expected; 

- Quantities of collected and disposed waste from the households will increase to a certain extent according to economic conditions; 

- Introduction of separated waste collection and recycling activities; 

- Amounts of demolition waste and garden waste will remain at the same level; 

- Amount of non-hazardous industrial waste will increase proportionally to economic development; 

The National Solid Waste Management Strategy in Serbia provides the level of the total population (urban and rural) coverage of 80%. Given the characteristics of the Municipality, the assumed future coverage by organized waste collection based on a detailed consideration of existing space (maps, charts) is given in Table 10.1

Table 10.1.: Future coverage span of waste collection 

	Future coverage level 
	Gadzin Han 

	Urban areas 
	100% 

	Non-urban areas  
	100% 

	Type of waste
	Average density  

 t/m3

	ashes
	0,32-0,95

	paper
	0,04-0,06

	glass
	0,16-0,48

	food leftovers
	0,48-0,50

	textile
	0,16-0,018

	plastic
	0,03-0,09

	metal
	0,24-0,04

	rubber
	0,09-0,19

	other
	0,0118-0,3


The methodology for calculating the total amount of waste is based on the following parameters: 

- average density of household waste at the moment of collection p = 0.285 t/m3. 

Average generation of waste per capita 

· urban areas 0.85 kg / day

· rural areas 0.65 kg / day

- Coverage of the population by waste collection in the long term 100% (100% urban settlements, 100% villages) 

- Average amount of waste per capita is 0.75 kg / day. 

Based on details of the Local Waste Management Plan, it could be stated that a large number of data were taken into account along with parameters through which the factors that could possibly impact on the final planned values were included. For the purpose of this Plan, estimation of the amount of waste was performed for two typical periods from 2012 – 2020 and they are: 

2012 – 2014 period – plan to expand the coverage of population by waste collection 

2015 - 2020 period  – plan to establish a system for collecting and recycling 

10.1. Period 2012-2014

In the period from 2012. - 2014. the plan is to  develop studies and projects, begin with construction of regional landfills and to expand the coverage of the population in the collection of waste, as defined in Table 10.1. It is considered that the urban population is covered by 100%, and that also extends to rural coverage of 100%, which will make 100% of population coverage.

REVIEW OF THE NUMBER OF RESIDENTS IN THE MUNICIPALITY OF GADZIN HAN

	Census year 
	  1991
	   2001
	    2011
	    2021
	    2031

	Population
	12.990
	  10.464
	 8.357
	 6.134
	  4.755


Table 10.1.1. Reduction in population by 2014. 

	Gadzin Han

	Population in  2014. 
	7.920

	In urban areas 
	1.200

	In non-urban settlements 
	6.720

	Reduced population 
	437


The amount of waste in the period from 2012. by 2014.  is defined in Table 10.2.2 as follows:

• on the basis of population defined in Table 10.2.1.

• on the basis of the collection defined in Table 10.1.1.

Table 10.1.2.: The quantity of waste by 2014. 

	Gadzin Han

	Waste generated in 2014(t/year) 
	2054

	In urban areas 
	515

	In non-urban settlements 
	1539

	Covered waste collection based on  360 days (t/year) 
	1648

	In urban areas 
	413

	In non-urban settlements 
	1235

	Covered waste collection based on  250 days t/year) 
	1145

	In urban areas 
	287

	In non-urban settlements 
	858


10.2. The period 2015-2020. 
The assumptions in this planning period are:

-  Population in settlements decline per year for 186 inh / year

- Economic growth is planned at 5% per annum (gross domestic product per capita), and projected growth rate of waste generation per capita is 1.25% (one-quarter economic growth rate of GDP per capita).

The population in the municipality of Gadzin Han is shown in the following table:

	Population 2020. 
	 6.134

	in urban areas


	1047

	in non-urban settlements


	 5.087 


Table 10.2.2. The quantity of waste in the period 2012-2020.

	Gadzin Han

	Waste Generated 2020  (Kg / capita / day) 

	in urban areas
	1,06

	in non-urban settlements 
	0,81

	Waste Generated in 2020. год (т/yr) 
	1593

	in urban areas
	 400

	in non-urban settlements 
	1193

	Covered waste collection based on  360 days t/year
	1277

	in urban areas
	320 

	in non-urban settlements 
	957 

	Covered waste collection based on  250 days t/year
	887

	in urban areas
	222 

	in non-urban settlements 
	665 


Table 10.2.2. presents an increase of waste generated on the basis of population, economic growth (Table 10.3.1.) and includes an organized collection (Table 10.1.1.) in the period 2012-2020. 

11. PROPOSED ORGANIZATIONAL STRUCTURE OF WASTE MANAGEMENT SYSTEM

In order to meet the objectives defined in the National Strategy for waste management it is necessary to establish an entirely new system of waste management in the Municipality of Gadzin Han.

The cleaning activity in the settlements and in the municipality include the transportation, storage and disposal of garbage and other natural and man-made debris from residential, commercial and other buildings, which does not exclude the most advanced technological processes.

Specific, communal activities are performed by public communal enterprise. Of importance is that the Law envisages the possibility of performing communal activities to be arranged in two or more municipalities under the conditions prescribed by law and the Agreement of those municipalities. The subject of this Agreement is a very broad range of mutual legal, economic, financial, organizational and other relations between these municipalities and between municipalities and public enterprises.

This kind of organization implies that the responsibility of the existing municipal communal enterprise will be these activities:

- Waste collection,

- Transportation from the point of waste collection till the recycling yard, transfer station and from the transfer station to the regional landfill / plant,

- Management of recycling yard or other ways of disposal.

               The agreement should define that the municipal public companies stop dumping waste in local landfills when the technical conditions are created for operation of the regional sanitary landfill for communal waste. Municipalities signatories of the agreement must commit in which dynamics and what quantities of waste they will be brought to the new location.

11.1. Landfill remediation costs
As for the future it is necessary to complete the remediation of the landfill, the choice of measures for initialized rehabilitation and remediation must be such as to meet the minimum criteria for environmental protection and public health measures and those measures shall be as simple as possible and financially rational.

Bearing in mind all the matters mentioned, current prices of individual works that are performed during the landfill remediation will be presented in the next section.

Table 11.1.1. Current prices for the project design
	Type of works and services
	Geological research works 
	Geological Research Study
	Geodetic Works
	Project design preparation 

	Costs.( € ) 
	350 €/ха 
	500 €/ха 
	300 €/ха 
	10.000 € 


- The prices shown in the table are provided for the case when drilling of three boreholes per hectare are done and for the average drilling depth of 5 meters. In case of need for the increased number of boreholes and drilling depths, the price increases.

- Price shown for preparing project design of 10,000 Euros is provisional because it depends on many characteristics, the scope of works to be carried out at the landfill and not only from the surface of the landfill.

 Table 11.1.2. Current prices for removal of illegal landfills

	Type of works and services
	Excavation, loading and transportation
	Waste disposal to landfill



	Costs ( € ) 
	4 €/ха 
	15 €/ха 


 Table 11.1.3. Current prices for landfill remediation works

	Type of works
	Site clearance and  waste forming
	Setting of supporting ground layer
	Setting of clay layer
	Setting the geosntetic layer and foil
	Setting the drainage layer
	Setting the ground layer

	Costs per m2 (€)
	0.5
	1.5
	5.0
	4.0
	6.0
	4.0


The prices shown in the table represent the average price in the market that are subject to change, especially depending on the conditions of work, or the characteristics of the terrain, the scope of works etc. Prices of works in the previous tables do not include the design of infrastructure (roads, water supply, sewerage, drainage, re-circulation system ...), as well as the possible construction of related facilities.

On the basis of this it is possible to get only a rough estimate of financial resources needed for completion of remediation. Extracting of useful components of waste and recycling can technically be done partially at the place of creation and partially at the facility for recycling. The division of labor and division of profits from these activities should be also clearly defined in the Agreement especially in the part that defines the amount and composition of waste for which the Parties of the Agreement commit themselves to transport it to the regional center.

Table 11.1.4. The required number of containers and bins for the period in Gadzin Han municipality
	YEAR 2012. 
	YEAR 2020. 

	Container 1.1 м3 
	Container 1.1 м3 

	Urban settlements 
	56 pcs 
	Urban settlements
	      65

	Non-urban settlements
	227 pcs 
	Non-urban settlements
	400 pcs

	Bins 120 л 
	Bins 120 л 

	Urban settlements
	0 pcs 
	Urban settlements
	 pcs 400

	Non-urban settlements
	0 pcs 
	Non-urban settlements
	 pcs   0


Table 11.1.5.refers to proposal of the organizational structure of the waste management system

	Problem
	Consequence
	Solution 

	The waste is not collected from all households in the municipality
	Constant emergence of wild dumps
	Supply of vessels and the beginning of the organized collection and disposal from these settlements

	In some places there is constant creation of heaps of rubble and some types of bulky waste 
	The formation of wild dumps and ugly picture of the purity of the settlement
	Issuing of explicit prohibitions accompanied by penal policy and increased inspection and control

	Placed vessels are frequently overfilled with garbage
	Dispersed garbage which requires extra efforts to be collected
	Purchase of additional quantity  of garbage vessels or increased dynamics of emptying

	Hazardous household waste is dumped together with household waste


	Contamination of the landfill and direct threat to the environment
	Introducing a special regime for the separate collection of hazardous waste (special-purpose vessels, prescribing of duties, education)




	With the thrown garbage many useful materials that could be recycled are mixed 
	Irreversible loss of raw material and energy resources and reducing of  landfill century
	Introduction of primary, secondary or combined selection of garbage with a great education campaign and provision of appropriate equipment


12. WASTE MANAGEMENT AND COLLECTION PLAN
Calculated amount of waste generated in Gadzin Han Municipality at present is 2.054t/year, with specific generated waste of 1.06 kg/apartment/day in Gadzin Han and 0.81 kg/apartment/day in rural areas. Expected amount of waste is 4.57 t/day.

12.1. Projection Criteria 

Projection criteria based on which calculations for the number of required garbage containers were made are the following: 

- density of disposed garbage ρ= 0,3 t/m3 of garbage; 

- average number of household members is 2.46 members; 

- amount of waste: 

Urban settlements create 0.85 kg/app per day, rural areas 0.65 kg/app per day.
Calculations based on which the final values for the number of required waste containers are: 

- each household in individual residential unit (house) has its own garbage bin of 120 l, filled up in 7 days; 

- households in the  residential buildings deposit their waste in the containers of 1.1 m3, 15-25 households can fill up one container in two days; 

The way of waste collection in the Municipality (Municipality and local public utility enterprise responsible for it) 
Table 12.1.1. Projected 
	Question 
	Projected activity  

	Is the existing public utility enterprise able to respond to the increasing demands? 
	Provision of new vehicles and equipment, restructuring of the enterprise and increase of the charged service fee to the level that covers all the expenses.


	How to make residents and companies more disciplined? 
	Increased penalties approved by Municipal regulations related to communal order and cleanness 

	How much should be invested into vehicles and equipment of the local utility enterprise? 
	Plan to provide the optimal number of containers for garbage and additional vehicles 

	How to prevent mixing of industrial waste with communal solid waste? 
	Data on generators of inert and hazardous waste from industry ( Cadastre of polluters) 

	How to include garbage from all the villages into the system? 
	Expansion plan includes the settlements in Municipality that have not been included so far, with increase of public utility enterprise capacities 


Number of containers (vessels) needed for the garbage collection refers to the total amount of waste, meaning that it includes a part that would be separated at the source as potential recyclable. Primary sorting is planned for: glass, plastic and paper. Projection criteria based on which calculations for the amount of recyclables and their percentage separation are described in details in Chapter 13. 

Projection criteria based on which the waste transport plan in the region was made are the following: 

- one truck can perform two cycles of loading and transporting within one working day; 

- working day of one truck is one shift of 8 working hours; 

- one truck operates five days a week; 

- garbage bins of 120 l from individual residential units are emptied once a week; 

- containers of 1.1 m3 from residential buildings are emptied each 2 days or three times a week; 

- all these trucks are equipped with a press that compresses waste to density of 550 kg/m3. 

Treatment of Collected Communal Waste in the Municipality  
Table12.1.2. 
	Question 
	Projected Activity 

	What can be done with the existing landfill and illegal (wild) dumpsites? 
	Finish the started repair of the municipal dump with estimate of investment with increased supervision of inspection service

	How can useful raw materials be separated from the communal waste before it is taken to the landfill? 
	Plan of introducing various forms of primary or secondary separation 

	How to create the habit of separating hazardous waste and certain recyclables? 
	Education and constant communication with residents and other beneficiaries 

	What if residents resist and new users refuse to pay for waste collection service? 
	Plan of informing the public through the system of stimulations and penalties, education 


12.2. Principles of Determining the Required Landfill Capacity 
Based on assembled data, measured amounts and average parameters influencing the capacity calculating, the approximate calculation of required landfill capacity is performed for the period of about 10 years of use (projected in the Rulebook on criteria for identifying the location and arranging waste matters landfills – Official Gazette of RS 54/92).  

Based on the performed analyses of the total amount of waste covered by the waste management system, the total amount of waste to be generated was calculated. Out of that amount of waste, probably more than a half will end up on the landfill. The presentation of reduced amounts that are sent to landfill at present is given later in the paper, by the waste streams and planning periods. 

1. Plastic – represents about 10% of the total waste; planned separation percentage for the period 2014, 2020, is 30%, 50% respectively (including separation at the source and the plant); more details in Chapter 13. 

2. Paper and cardboard – represent about 24% of the total waste; planned separation percentage for the period till 2014, 2020 is 20%, 40% respectively (including separation at the source and the plant); more details in Chapter 13. 

3. Glass – represents about 5% of the total waste; planned separation percentage for the period till 2011, 2021 is 20%, 40% respectively (including separation at the source and the plant); more details in Chapter 13. 

4. Organic (biohazard waste) – at present represents about 50% of the total waste. Partial separation or organic waste will probably be introduced and practiced in order to perform composting at the source (Dutch model). Planned percentage for the end of planning period is about 20%. 
5. Metals – at present represent about 2% of the total waste. They will probably be fully separated, either at the source or during mechanical treatment. 
13. Waste Separation and Recycling System
Separation and recycling of certain fractions of communal waste are very important options in waste management and integrated waste management system. 

Recycling of communal waste means is utilization of useful components from waste and extraction of: 

• Metal, paper, glass, plastic, 

• Organic part of waste, 

• Waste from the administrative part (shops, administrative buildings). 

The goal of separation of waste by type is their reuse in some other place and for some other purpose.

13.1. Basic Reasons for the Introduction of Recycling

The main reasons for introducing recycling are: 

• Recycling is one of the main objectives of the National Waste Management Strategy in Serbia; 

• Recycling reduces the amount of communal waste to be disposed of at landfill and enables valorisation of biodegradable raw materials from municipal waste; 

• Recycling enables generating the profit (direct sales and indirect participation in other production sectors); 

• Recycled components are essential raw materials for production in several industrial fields (metal, paper, glass industry); 

• Recycled components are imported - this program replaced most of the imports; 

• Recycling preserves the existing resources (smaller amounts of waste disposed in landfills - less storage space, and natural resources are used less for extraction of raw materials - especially for Al, Cu, Ni); 

• Recycling saves energy (less energy is used for the production from recyclables than from raw materials);  

• Costs during processing of secondary raw materials are lower than costs of raw material processing; 

• Recycling creates new jobs; 

• Protection of the environment is achieved through recycling; 

• Through its waste management policy EU postulates the obligation to recycle.

 13.2. Important Conditions Influencing the Decision to Utilize or Dispose of Waste 

• increased demand for environmentally safe disposal of waste, resulting in higher costs of the removal; 

• applying the principle of charging the actual costs for waste disposal; 

• development of new manufacturing technologies and processes for waste utilization; 

• development of methods for forecasting, in order to estimate the raw materials market development (development of consumption, supply, supply risk, price development). 

13.3. Need for Increased Waste Utilization Reasons 
• Awareness on limited natural resources and the need for rational use of what is available; 

• Stricter regulations on environmental protection make it difficult to remove waste, so it is necessary to reduce, through recycling, the quantity of waste sent to landfill; 

• Difficulties in securing sites for new landfills point to recycling as one of the options of reducing the need for new landfills. 

Typical components of waste recycling system aiming at recovery of materials and separation of useful waste are: 

• Separating the different components at source where waste is created - from households, shops, institutions, curb side collecting or centres where recyclable waste is collected 

• Extraction of recyclables from the total waste mass at special facilities for recycling 

• Preparation of separated recyclables at baling lines (paper, plastics), pressing (metal), grinding (glass)  

• Collection and separation of organic components (kitchen waste and garden waste) for composting in large facilities 

• Promotion of independent composting "in your backyard" through education and establishment of small compost bunkers. 

According to the estimated quantities of waste currently generated in the region, the calculation of the potential amounts of recyclables and potential revenue from sale as secondary raw material was made. 

Terms used in the calculations originate from a survey that was conducted for the purposes of earlier studies and data available in the literature, and they are: 

- Plastic represents 10% of the total amount of communal waste; 

- Glass represents 5% of the total amount of communal waste; 

- Paper and cardboard represent 24% of the total amount of communal waste; 

- Metals represent 6% of the total amount of communal waste; 

- Organic waste represents 50% of the total amount of communal waste; 

Calculation of potential revenue from the sale of recyclables as secondary raw materials was done according to current market values which are: 

- 150 €/t for plastic; 

- 50 €/t for glass; 

- 50 €/t for paper and cardboard. 

According to the Plan, glass, plastic and paper and cardboard should be separated at the source and therefore the amount of waste that needs to be transported would be corrected for the quantity of these recyclables. 

Dynamics of separating certain fractions of recyclables till 2020 was also proposed.  Till 2014, separation of fractions of glass, plastic, paper and cardboard should reach (respectively) 10%, 30% and 20% of their total quantity in the communal waste. Till 2020, the percentages should increase to 50% for plastic, 40% for glass and 40% for paper and cardboard. 

These data indicate that the potential revenue from the sales of recyclable materials as raw materials can be significant.   

Other fractions of recyclables according to the plan are not included in the system of classifying waste and selling it as secondary raw material. Metals could be separated at the plant that could be installed in future, and therefore the potential revenue is not included in the calculation. 

Dealing with organic waste that is most common (in percentage) in the communal waste will be left to the small private initiatives. This means that the garden waste and food leftovers will be sorted out at the source so that “at home” composting can be performed. The compost created in this way would be used by the households themselves, since it involves mostly agricultural areas. 

Other fractions of waste that will be sorted are not included in the calculation of income from recycling, but only in calculation of reducing the amounts. This includes the following: 

• Metals - the trend is to perform separation at source in the presence of the private sector, but with the participation of local governments (public utility enterprises) through the legally arranged business engagements, 

• Organic waste - a private initiative at the level of local communities or small groups is expected. 

This means that the garden waste and food leftovers will be separated at source and that composting will be performed at households. Compost created in this way would be used by households for their own needs, since this is the agricultural region (these models are functioning in EU countries). 

14. FINANCIAL CAPACITIES OF MUNICIPALITIES AND BENEFICIARIES
Having in mind a difficult economic situation at present, implementation of significant infrastructural project cannot be financed solely by the local funds. Implementation of these projects requires participation of a wider community and private resources as well. The standard scheme of participation includes the contribution of private capital to the implementation of certain parts that require purchases of foreign equipment and application of modern technologies.  Local community provides resources from its own funds, whereas the rest of required resources are provided by the regional international funds or international donations. 
If complete financial requirements are met, than facilities can be built within the planned deadline and financial limits. Each delay in construction influences the cost increase and decrease of the investment profitability. In the landfill exploitation period, it is necessary to organize regular charging of service fees, so that the facility and equipment could be properly maintained and the high level of services provided. 
15. PRIVATE SECTOR PARTICIPATION
According to the legal framework that defines communal affairs related to clean-up of the settlements, these activities can be assigned to some other enterprise, or entrepreneur (by the public utility enterprise or the Municipality), all in accordance with the Law and Municipal regulations. 
Communal utility activities could be assigned through the public tender, and the Municipal Assembly makes the regulations that deal with terms and manner of assigning the performance of communal utility activities based on the public tender, as well as the ways to control the quality of services performed by other enterprises or entrepreneurs. Public communal enterprise can assign certain operations from their own portfolio to another public utility enterprise or entrepreneur in a way arranged by the Municipal regulations, only if the founder of the public utility enterprise agrees to it.  Also, it is understood that communal affairs can be performed by only those public utilities and other enterprises and entrepreneurs that meet all the requirements related to technical and technological equipment and other terms set by the Municipal regulations. 
16. DEVELOPMENT AND IMPLEMENTATION OF THE LOCAL PLAN

The final objective of communal waste management plan in practice is the coverage of all territories by collection and transport of the solid communal waste. Recycling yard represent the location at which waste from local garbage trucks is temporary stored and reloaded into containers that transport it to the sanitary landfill. Operations of  the recycling yard are carried out according to the rules, in accordance with positive regulations, with precise records of recyclables brought to the yard as well as collected secondary raw materials that are transported out of it.

 
Local Waste Management Plan will be a framework for the system of waste management in Gadzin Han Municipality. Implementation of short and long-term activities includes partnership with public enterprises, private sector, local authorities, NGOs, etc.  Local Waste Management Plan also provides the framework for investments and other plans and initiatives. Key steps include: 

- Defining the Local Plan 

- Providing funds for the Local Plan development  

- Implementation of the Local Plan  

- Support and adjustments with the National Waste Management Strategy. 

Local authorities, organizations dealing with waste and local waste producers will maintain the partnership and be responsible for development and revisions of the Action Plan. 

Local authorities will: 

- Cover the occurring needs/expenses and enable coordination in order to ensure introduction of innovations into the Local Plan according to the National Waste Management Strategy 
- Report on yearly progress of Local Plan implementation 
- Perform implementation of the most acceptable options for the environment in the Local Plan 
- Perform monitoring and revision (audit) of the Local Plan implementation 
- Perform monitoring and ensure guidelines for development of infrastructure for waste management. 
17. LOCAL PLAN FINANCING
Financial aspects need to be included in all the stages of waste management planning. In further development of waste management project, detailed financial analysis is required in order to ensure reliable financial sources for the project implementation and define the level of service fees that would enable financial sustainability of the project.   

There are several sources of finances for capital investment in waste management, which are usually combined in practice.   

Public utility enterprise assets are amortization and enterprise gain. Service fees at present are the limiting factor for a more significant support of this source in the near future.  Expenses need to be cut, and as far as income is concerned, services should be charged according to expenditures and regularity of payments. 

Transfers from the Municipal budget: they were the basic source for lacking capital investments of utility enterprises during the last decade. Required investments indicate that significant sources of financing from Municipal funds will be necessary. 

Forming of environmental protection fund creates the conditions for financing of such a large project. International donations: they represented a significant source in the past period, after political changes in the country. Period of significant donations is a relatively short one, and although they will be present in the next couple of years, share of this financing source in the total capital investment needs will become more and more marginal. 

International financial institutions: they usually offer good terms for loans for infrastructural and environmental improvements, with long periods of pay off and low interest rates. Most frequently these institutions give loans only to Governments, or with Government guarantees.  

Private sector participation: there is a clear increasing trend of private sector participating in traditionally public domains in the world. In Serbia there is a proclaimed orientation toward privatization as a generator of increased efficiency.  In all those cases, external sources of finances require technical and economic paperwork proving the project sustainability. Feasibility study is a document that discusses the economic justification of the planned investments.  

Having in mind the general adopted market business concept as well as approach that communal services and products are commodities and that communal utility enterprises should base their operations upon commercial principles, the financing model should be looked for near the first option. On the other hand, objective potentials of beneficiaries prevent a single transfer to this option, as some forms of transfer will require more time – at least till the economic potentials of users are increased. 

18. CONCLUSION
Modern waste management principles mean that waste management system is completely organized – from the collection of waste at the place of formation, through transport and treatment, to the final disposal. Waste is disposed of at the landfill in Nis that does not meet the basic criteria for safe and correct waste disposal. The model for solving of this problem needs to be developed in the near future through implementation of Local Waste Management Plan into Regional Strategic Plan which is in the final stage of adoption.  
 Regional Strategic Plan requires that waste evacuation in Gadzin Han Municipality be expanded to include additional 1134 residents from 11 villages, by procuring additional 400 bins of 120 l capacity, and 165 bags of 80 l for inaccessible locations.  Existing “green” islands (surfaces) in villages from which waste is evacuated will get additional containers for large items of waste of 5m3 (23 pieces) and one container for PET and plastic of 1m3 (23 pieces). “Green” islands (11 sets) will be constructed in villages that have not been covered by waste evacuation  with two containers of 1.1 m3 and one container for large items of 5m3 and one container for PET and plastic of 1m3. A recycling yard will be constructed near Gadzin Han, in order to meet the needs of Gadzin Han Municipality by its content and organizational concept. 

All this would enable significant reduction or communal waste and at the same time create conditions for cooperation of public and private sectors, meaning selection of one or more partners for joint waste management with public sector, based on legal procedures in this field.  

19. ACTION PLAN
