Waste management in North-Maramures area
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[bookmark: _Toc251346535][bookmark: _GoBack]Abstract: Solid waste management is a major problem today. Defective waste collection and transportation as well as the low amount of their recycling and reuse has resulted in an increasing amount of waste being deposited, sometimes at will and most of the times under adverse conditions that may affect the health of the population and can lead to the destruction of habitats and ecosystems. In order to prevent and control the flow of waste, several management systems have been implemented, as well as modern waste recovery systems that allow the reuse of a large amount of waste and less and less storage.

Key words: management, waste, transport, recycling

1. INTRODUCTION
Waste management includes the activities of collection, transport, treatment, recycling and storage of waste and aims to reduce their effect on human health, the environment or the appearance of a habitat, as well as saving some natural resources by reusing the recoverable parts (Oros V., 2002) (Bran, F. et al., 2019).
[bookmark: _Hlk15330660]To come to the aid of the local authorities, national waste management plans were first developed, from which they subsequently derived county and local waste management plans (Rădulescu, C.V. et al., 2018). Waste management plans play a key role in the development of sustainable waste management(Negescu Oancea, M.D. et al., 2019). Their main purpose is to present the waste streams and their management options (Ackerman F., 2000). In more detail, the waste management plans present the planning framework for the following aspects:
 - Compliance with the waste policy and reaching the proposed targets: waste management plans are important tools that contribute to the implementation of policies and to the goals set in the field of waste management (Bodislav, A. . et al, 2019).
- Establishing sufficient and characteristic capacities for waste management: Waste management plans outline the flows and quantities of waste that must be collected, recycled, treated and / or disposed of (Alpopi, C. et al, 2018).
- Control of technological measures: the presentation of waste flows ensures the identification of the areas where technological measures are needed to eliminate or minimize certain types of waste 
- Presentation of economic and investment requirements: waste management plans are a starting point for establishing the financial requirements for operating waste collection, recycling, treatment and disposal schemes.
 On this basis, the needs for investments in waste recycling, treatment and disposal facilities can be determined (Dima, C. et al, 2020). The PJGD is requested by the European Union as a planning tool on the basis of which financial assistance and support from the EU can be obtained (Burlacu, S., Alpopi, C., Mitrită, M., & Popescu, M. L., 2019). It is necessary to ensure that EU and national targets will be achieved and sustainable solutions tailored to specific regional conditions will be identified (Circular Economy Strategy, 2016).
Based on the County Waste Management Plan, Maramureş County must develop a waste management system valid and functional for the entire county. Due to the orographic barrier that divides the county into two parts, the waste management will be differentiated on the two parts of the county, respectively in the part of the municipality of Baia Mare and in the part of the city of Sighetul Marmatiei.
The proposed project wants the theoretical implementation of an ideal waste management system in the northern part of Maramures County. This ideal system is composed of all the stages included in the management of waste and focuses on the most efficient variants, but at the same time plausible collection, transport, sorting, recycling and storage of waste being to some extent a fully implementable system (Paunescu I., 2002).
The present paper proposes a description of the current situation of waste management followed by the proposal of a new management base with construction details and specialized site on the North Maramures region. We should mention that this management system includes only the solid municipal waste collected through the waste collection network in the cities, communes and villages of the northern part of Maramures County.

2. THE EXISTING SITUATION IN THE STUDY AREA
2.1. Calculation of the served population 
	City / Town
	Population
	Households

	Bârsana
	4870
	1700

	Bistra
	4160
	

	Bocicoi
	4620
	1321

	Bogdan Vodă
	3620
	

	Borşa
	26984
	

	Botiza
	3016
	958

	Budeşti
	3300
	

	Călineşti
	3660
	

	Deseşti
	2664
	

	Dragomireşti
	3132
	

	Giuleşti
	3400
	

	Ieud
	4240
	

	Leordina
	3000
	1050

	Moisei
	9275
	

	Ocna Şugatag
	4500
	

	Onceşti
	1500
	

	Petrova
	2870
	

	Poienile de sub munte
	10287
	

	Poienile Izei
	1100
	400

	Remeţi
	3045
	1050

	Repedea
	4856
	

	Rona de Jos
	2250
	

	Rona de Sus
	4987
	

	Rozavlea
	4280
	1263

	Ruscova
	4864
	

	Săcel
	3800
	

	Săliştea de Sus
	5320
	

	Săpânţa
	3300
	

	Şieu
	2680
	1035

	Sighetu Marmaţiei
	41219
	

	Vadu Izei
	2880
	

	Vişeu de Sus
	16930
	

	Total inhabitants served
	Rural
	107024
	

	
	Urban
	93585
	

	Total
	
	200609
	


Table 1- Served population
Source: INS

In order to estimate the future quantities of waste and their composition, the provisions of the Regional Waste Management Plan were considered:
· Evolution of the population until 2042.
· Specific factors for the generation of waste and an annual increase of 0.8%.
According to the data provided by the National Institute of Statistics ("Population forecast in the areas of origin 2004 - 2005") and contained in the Regional Waste Management Plan for the period 2003 - 2013 the following trends have been identified
·  Urban area: negative values -0.6154% per year
·  Rural area: positive values of + 0.2981% per year

2.2. Average composition of waste
Regarding the composition of the collected municipal waste, it differs in the urban environment from the rural one, and the amount of waste eliminated per capita differs from the urban to the rural one. The graph below shows the average compositions of waste collected in urban and rural areas (Burcea S., 2009).










Figure 1- Average composition of waste
Source: INS


The most important amount of waste collected from the population, whether from urban or rural areas, is biodegradable organic matter.
In the conditions of the existing situation, in Romania it is recommended to introduce separate collection of biodegradable matter in the less dense urban environment, in the green areas of the big cities and in some rural areas, which represent 25- 35% of the population.
According to the report of the European Environment Agency "Management of municipal biodegradable waste", in the urban area the share is 69% and in the rural 60%. Currently, there is no separate collection in the county of Maramureş, at the source of the fraction of biodegradable waste from household waste.
The following assumptions reflecting the general trend of developing the economy and changing consumer habits (Bahor B., 2009) were taken into account for estimating the quantities of waste generated:
• decrease of the amount of organic waste by 1% per year;
• an increase in the amount of paper and cardboard waste by 3% per year;
• an increase in the amount of plastic waste by 2% per year;
• a decrease in the amount of waste from glass by 1% per year
• a constant tendency of the quantity of ferrous materials;
• an increase in the amount of textile waste by 1% per year;







3. PROPOSED MANAGEMENT STRATEGY

The proposed methodology envisages the creation of a unique center for collection, processing, recovery and storage of waste from the North Maramures region. Taking into account the directions of the European Union, of which Romania is a part, regarding waste management, it imposes a complex waste management based on reuse, recycling and avoiding waste production (Campeanu V., 2007). In the waste regime proposed by the EU, a regional centralization of the activities related to waste is also required, which means the elimination, namely the closure of all existing waste storage centers and the creation of a county-level center for waste collection and processing, creating locally - waste transfer stations for temporary storage until the time of accumulation of sufficient quantities to be transported to the county center. 
Due to the orographic barrier raised by the Igniş - Gutâi Mountains, the county of Maramureş is the only one in the country where the construction of two county waste collection centers is necessary, the project proposing the construction variant for the center that will cover the North Maramureş region serving the communes and cities presented in the table. the next subchapter.
The design of such a center raises a complex problem that must be analyzed from all points of view, choosing the most optimal and favorable solution (Mertins L., 1999). Regarding the location, as it appears from the previous chapter, the location near the commune Ocna Şugatag was decided, this being contested by the inhabitants, but given the new jobs created as well as the subsequent economic development of the area this will be avoided. especially due to the fact that the center will be located at a legal distance from housing and will not have a negative effect on the population.
The center will consist of the following units:
      • Unit for the temporary reception and storage of waste
      • Primary waste sorting unit
      • Waste treatment units
      • Waste landfill
      • Unit infrastructure
All units will be described in detail in the following chapters, with details of location, surface, construction, etc. Regarding the changes at the level of localities, they will be noticeable by the way the waste is collected.
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Figure 2 - Waste flow diagram
Source: after Davidson, G., 2011, Waste Management Practices: Literature Review







3.1. Waste collection

Waste collection is one of the most important factors in the entire waste management technology flow. This element is mainly felt by the population served because they are in direct contact. A correct and rational collection of waste leads to a normal and fluent technological flow without difficulties and without major problems as well as to direct benefits at the level of the local communities reflected through clean public spaces and avoiding uncontrolled storage (Hoornweg D., 2012).
A rational waste collection also facilitates the subsequent technological flow by reducing the amount of mixed waste by differentiated collection (Themelis N., 2003). The design of the waste collection system is thus an element of major importance and for its efficient implementation, several elements such as:
• Type of container
• The volume of the container
• Combination of containers
• Frequency of waste collection
The proposed waste collection system involves the acquisition and placement in the region of several types of containers and the bins described below.
Effective waste management starts from the phase of waste collection and extends throughout the technological flow through which waste passes. In the waste collection phase, differentiated collection helps a lot and favors the following processes. Thus, the waste management system proposes a selective collection at the source of the waste.
The differentially collected waste will be as follows:
• Glass
• Paper
• Metals
• Lightweight PET packaging
For each type of waste collected differentiated will be placed in each commune and in each city, at acceptable distances specialized containers each having its own emptying regime and its own constructive characteristics.
3.2. Collection systems

In practice, several methods of waste collection are applied and known, each of them having their advantages and disadvantages. Effective waste management involves several methods, or generically called collection schemes, generally depending on the type of waste collected or the amount of waste collected (Consonni S., 2005).
The collection in collection points is a more passive method from the point of view of the sanitation agents because in this case the citizens have to make their own contribution to the collection of waste by transporting personal waste to the collection points (McDougall F., 2001). The location of collection points is very important because too much distance between them will mainly lead to passivity from the user's point of view. However, this method has the disadvantage in the case of differentiated waste collection because it remains up to the user whether or not to sort their waste.
For certain types of waste, the door-to-door collection system can also be applied. This method is a more practical one for the users, but it is disadvantageous for the sanitation agent because it will make more effort and will consume more resources for collecting waste from each user. For this reason, this method will only apply in the case of waste collection of used electronic equipment in the case of the proposed management (Wilson D.C., 2006).
In this case, the sanitation agent will set a day when a collection machine will go from gate to gate and pick up the waste of used electrical and electronic equipment.
The main element in the collection stage is the users' awareness, because an effective selective collection starts from the source, and in this case each user has the responsibility to sort their waste.
In order to maintain a superior quality of the environment and to avoid some negative impacts, we suggest that the following be included in the monitoring of the future landfill:
· Monitoring the quality of the environment;
·  Technology monitoring;
· Monitoring after closing the site.
 	The system for monitoring the warehouse after closing consists of:
· Groundwater monitoring: tracking wells located one upstream and two downstream of the landfill; the chemical and biological parameters will be monitorized, the analysis will be carried out in the accredited laboratory according to the legal norms.
·  Monitoring of the coating system: visual inspections of the warehouse in order to prevent and correct the landslides, clearing the final layer, uncontrolled growth of vegetation.
· Monitoring of gas emissions. Monitoring tasks regarding closed landfills are not included in future services, as it is the responsibility of the operator (in this case, the municipalities that hold the respective landfills) (Davidson G., 2011).
The necessary measures to prevent, reduce and eliminate the negative impact have been identified for each major environmental problem. The positive impact of each proposed activity was also underlined. The evaluation of the potential impact is based on the proposed conditions and the general characteristics of this development project. The impact on the environment is quantified as Zero, Not Significant, Moderate and Significant.


CONCLUSION

  	Waste management remains unknown in the decision-making landscape of communities. Problems get complicated quickly over time, and delays in their integrated resolution make things even more complicated. The organization of waste management is well developed as documentation but in the field the situation is aggravating. There are components that have not been taken into account and they are even more confusing elements. Integrated management solutions have a much broader scope and need to be considered in order to make a correct and realistic assessment of costs.
Waste recycling is a challenge for everyone. It is necessary for the local authorities to ensure, in stages, the separate collection of waste, having organized a sanitation service at the level of each locality. Separate collection must increase, and the transport of waste from the territory of the localities should be done on time, strictly applying the legislation regarding environmental protection. It is necessary to emphasize the awareness and education of the population, economic agents and local public authorities regarding the impact of waste on the environment.
In order to evaluate the situation in the field of chemical administration, highlighting the problems regarding their management it is necessary to develop an integrated monitoring program of the chemical substances in the environmental components.
In order to stop the processes unfavorable to nature, to exclude or minimize the effects of the influence of anthropic activities on the environment and population health, applying the "polluter pays" principle, as well as perfecting the normative acts regarding the increase of the efficiency of the ecological control in the field of environmental protection, stimulation and application in country of non-polluting technologies it is necessary to elaborate some norms, which would allow the prevention of pollution and make more efficient the compensation of the damage caused to the environment.
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