
Introduction

An adequate solid waste management is of crucial 
importance for preventing negative impact of waste on 
the environment [1, 2]. Due to its economic advantages, 
landfilling is still the dominant way of solid waste 
management [3]. Developing countries most often 

face problems of environmental degradation because 
of waste disposal in uncontrolled and non-sanitary 
landfills. Therefore, a potential risk assessment is of 
great importance for landfill designing, operating and 
closing [4].

As a candidate country for European Union (EU) 
membership, Republic of Serbia has commitment to 
harmonize its national legislation with EU Directives 
[5, 6], whereas landfilling is a common practice of 
waste management although it has negative impact on 
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the environment: odor, dust, noise, risk of groundwater 
contamination and landfill gas (LFG) emission [7]. One 
of the greatest risks from environmental aspect is LFG 
emission, because it is dominantly composed out of 
methane (CH4: 55-60% v/v) and carbon dioxide (CO2: 
40-45% v/v), whereby CH4 has 28 times greater global 
warming potential [8].

Due to the different migration through ground and 
atmosphere, inadequate LFG management can cause 
explosions, asphyxiation and can be toxic for people, 
flora and fauna. It can also cause odors, corrosion 
and can contribute to greenhouse gas emissions and 
photochemical smog [9-11]. The landfill characteristics 
such as size, age, disposed waste type, presence of water 
and geological conditions are factors that determine the 
extent of the risk [12].

In the Republic of Serbia there are 160 controlled 
and 3500 uncontrolled waste disposal sites [13, 14]. 
Between 5 and 8% of the total generated amount of the 
municipal solid waste is recycled [15]. Currently, there 
are only 10 sanitary landfills at which cca. 4% of total 
generated waste amount is being disposed of [13].

Although some of the landfills in the RS have passive 
degassing system exclusively installed for preventing 
the hazardous risk (spontaneous fires and explosions), 
all generated LFGs are released in the atmosphere.

According to the official data of the Serbian 
Environmental Protection Agency in 2014, emissions 
from the waste management sector accounted for 4.9% 
of the total greenhouse gases (GHG) and that 60.7% of 
the GHG emissions consist of the emissions from the 
solid waste disposal sub-sector. From 2000 to 2014 
the share of methane emission in total GHG emission 
ranged from 11.3% to 15.3%. In 2014 methane emissions 
(CH4) accounted for 351.39 Gg and 22.6% of methane 
was emitted due to solid waste disposal [16]. 

As a prerequisite for EU membership, one of the 
most important tasks for the Republic of Serbia is to 

eliminate non-compliant landfills and to minimize and 
control emissions from existing waste disposal sites. 
In order to minimize these impacts, landfills require 
closure and remediation, but one of the biggest obstacles 
for solving problems related to waste management in 
developing countries is lack of financial funds.

When it comes to risk assessment factors for 
landfill closure and remediation related to landfill gas 
(i.e. methane) pollution, in the Republic of Serbia the 
emphasis has been put on its emission potential while 
little attention has been paid to its distribution in 
ambient air. Although different risk assessment concepts 
of methane distribution have been implemented in the 
developed countries, they are not applicable in the 
transition countries because of the lack of the necessary 
data [11,12, 17-19].

In that sense, the objective of this study is to 
propose a model for a landfill prioritization according 
to the methane risk assessment in developing countries 
like Serbia. 

Since the landfill prioritization related to methane 
emission, distribution and its impact on the air quality 
should be based on various parameters (criteria), the 
authors decided to use Multi-Criteria Decision Making 
(MCDM) methods. Hence, Analytical Hierarchy 
Processes (AHP) and Compromise Programing (CP) 
has been used. The MCDM methods are often used 
for adequate landfill site selection [20-24] and could 
be a very useful tool for prioritization and ranking of 
the polluting landfills in order to undertake necessary 
control and remedial measures [25].

Material and Methods 

To establish a framework method for landfill 
prioritization the starting point was collecting and 
aggregation data on landfills in Serbia. 

Fig. 1. Conceptual model for landfills prioritization.
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Available data processing and detailed analysis 
designated two core direction in further research. 
The first direction was identification of key landfill 
characteristics (criteria and sub-criteria) that could 
be of great importance for methane risk assessment. 
The second direction was landfills categorization 
according to the impact on air quality and surrounding 
vulnerabilities. Impact categories were established for 
each sub-criterion based on the relevant data and by 
modelling techniques (i.e. for methane emission rate 
and methane distribution in the air).

The MCDM methods were used for further data 
processing. Key criteria have been evaluated by 
experts and weighted by Analytical Hierarchy Process 
(AHP). And in a final phase, landfill prioritization was 
accomplished by Compromise Programing (CP). 

The framework model for the prioritization and 
ranking of landfills based on methane risk is given in 
Fig. 1.

Analytic Hierarchy Process (AHP) 

The AHP method is based on solving a multi 
criteria problem which is hierarchically structured 
through alternatives, criteria, sub-criteria and goals  
(Table 1). The goal is at the top of hierarchy while 
criteria, sub-criteria and alternatives are on a lower 
scale of importance. Also, there are cases when it has 
four or more levels. AHP can be used for individual and 
group decision making where the methods of analysis 
and evaluation are the same in both cases while in the 
case of group AHP application the decision is most often 
obtained by combining individual grades or priorities 
[26, 27]. The decision maker uses a mechanism of 
partial parity comparison by Satie scale with 1-9 values. 
It represents a range from equal importance (1) to 
extreme importance (9). The values 2, 4, 6 and 8 are 
intermediate values between two adjacent judgments 
[28]. By mutually comparing the hierarchy elements in 
pairs, relative weights of the elements at certain level 
are obtained. The final weights of the alternatives are 
usually calculated by additive synthesis.

Compromise Programming (CP) Method

In order to rank and prioritize landfills for 
remediation based on the defined criteria, the authors 
used Compromise Programming (CP) method.

The CP method was used for alternative ranking 
according to which the best alternative should have the 
shortest distance from the reference point i.e. the ideal 
solution. The minimization of ideal value proximity is 
a surrogate of the method of standard maximization of 
criterion function [26]. The distance measure is the Lp 
metric family as shown in Eq. 1: 

...where Lp(i) is distance metric of i-th alternative for the 
given parameter p, wj is the weight of criterion j, and 
rj

* and rj
** are the best and the worst rating values on 

the set of alternatives of j-th criterion. The parameter p 
indirectly shows the preferences of balancing the criteria 
(p = 1) by the usual squared error effect (p = 2) or 
finding dominant solution (p = ∞).

For the observed problem, the weight factors were 
determined using the AHP method. Based on the 
normalized matrix and the integrated weight factors, 
using CP method with the parameter p set to “2” the 
final value of multi criteria evaluation i.e. landfill 
ranking was obtained.

Methane Emission Rate and Dispersion 
Modelling

For the purpose of landfill impact categorization, 
each criterion must be uniquely defined. For the 
purpose of this research simulation of methane 
distribution in the ambient air was performed by 
ADMS Urban software. ADMS Urban is widely used 
Gaussian dispersion model which simulate a wide range 
of pollution from various sources [29-31]. Three group 
of data are used as an input for modeling in ADMS: 
1) Ambient related parameters which refer on the 
geographical configuration of the area where methane 
is emitted; 2) Meteorological parameters (wind speed 
and direction, atmospheric stability, precipitation, 
cloudiness, etc.); 3) Emission related parameters 
(emission sources, properties of the emitted gas and 
emission levels). LandGEM 3.02 modelling software 
was used to calculate the gas emissions levels. This 
model is a function of two model parameters, methane 
production potential and first-order decay rate which is 
associated with waste decomposition (yr-1), as shown in 
Eq. 2 [32]:  

...where Qn is CH4 generation rate (m3/yr) in year n; 
k is first-order waste decay rate (yr-1); L0 is the CH4 
generation potential (m3/Mg); Mi is the waste mass 
placement in year i (Mg); j is an intra-annual time 
increment used to calculate CH4 generation; and t is 
time (yr).

Results and Discussion

Criteria and Sub-Criteria Identification

The baseline of this research is the identification 
of landfill characteristics that are important for the 
methane impact on the environment. Eight indicators 
(sub-criteria) were selected by the experts and later 
grouped into the four groups of criteria. The data 
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used for key sub-criteria identification is later used for 
landfill impact category determination (presented in 
Landfill impact categorisation chapter).

I Criteria: SOURCE EMISSION POtENtIAl

The first criterion is related to source emission 
potential. Methane emission potential from landfill 
depends on several factors that were in this case taken 
as sub-categories:

Landfill type (C1) - There are only 10 landfills in 
Serbia that meet the criteria defined by the EU Directive 
(sanitary). Other landfills, where more than 80% of 
generated waste is disposed, have certain characteristics 
of sanitary (active controlled) landfill (waste weighting, 
installed degasification system and the inert layer 
application). The rest of the disposal sites could be 
categorized as a non-controlled disposal site (active non 
controlled). 

Waste amount/landfill size (C2) - The landfill size 
i.e. the amount of disposed waste affects the amount 
of generated methane. Data on dimensions and volume 
of landfill in the Republic of Serbia are not the reliable 
because they are based on estimation and there is no 
relevant technical documentation for many landfills 
[33]. The average waste production in the Republic 
of Serbia is 0.87 kg/capita/day [34]. According to 
available data on landfills volume there are three types 
of landfills: large (more than 100,000 m3), medium 
(50,000-100,000 m3) and small (less than 50,000 m3) 
[13].

Landfill age (C3) - Since the degradation of waste 
is determinate by the age, this criterion primarily refers 
to waste decomposition phase (there are four phases: 
Aerobic; Anaerobic Non-Methanogenic; Anaerobic 
Methanogenic Unsteady; and Anaerobic Methanogenic 
Steady.) Landfills typically generate significant amounts 
of gas within the period of one to three years. The gas 
generation maximums are reached five to seven years 
after the waste has been deposited, and 20 years after 
disposal generation of landfill gas is minimal and 
traceable [35].

The composition of waste (C4) - Variations in 
the morphological composition of waste can occur 
at the local level depending on several factors: 
economic development and urban characteristics of 
the municipality as well as the age and educational 
background of inhabitants. About 50% of generated 
waste in Serbia contains biodegradable waste (garden 
waste or food) [36].

II Criteria: tHE lANDFIll INFRAStRUCtURE

Knowing the migration phenomenon and the path 
of landfill gas through the cracks, its emission into 
the atmosphere and further dispersion due to local 
meteorological conditions is of crucial importance for 
the consideration of potential environmental and human 
health risks.

Criterion C1 has been used in order to establish the 
categories of this group of criteria. Since the majority 
of landfills in Serbia are partially controlled, the basic 
flaws mostly refer to improper landfill bottom lining 
system, degradation system and the type of landfill 
covering material, these criteria was conceived as 
follows:

Bottom landfill lining system (C5) - Synthetic or 
natural impermeable bottom liner of the landfill (foil or 
clay) prevents gas penetration below the landfill level 
and improves the vertical distribution i.e. the emission 
into the atmosphere. Contrastively, the horizontal 
landfill gas migration was improved by permeable 
liners so the landfill gas could penetrate and accumulate 
in the lower parts of the surrounding objects [37].

Therefore, if there is no landfill gas collection 
system, each type of the lining system carries a certain 
risk. 

Landfill cover (C6) - Covering and compacting 
is important for degradation of waste [38]. The usual 
practice in Serbia is usage of the low-cost covers that 
includes soil, compost and alternatively no cover.

III Criteria:  VUlNERABIlItIES 

The third criterion is related to landfills impact 
on the environment and human health. Areas where 
there is a potential landfill impact on surroundings are 
defined as buffer zones. 

Buffer zones (C7). These zones are most defined 
at distances from 200 m to 500 m. According to EPA 
[39] when the distances are greater than 500 m, the 
risks to the environment is low. If there are facilities or 
their construction is planned within buffer zones, a risk 
assessment of the harmful effects of landfill gas and 
odor is required.

In the Republic of Serbia, the size of the buffer 
zone and obligatory risk assessment in these zones are 
not directly prescribed. However, Regulation on waste 
landfilling [40] which refers to the construction of new 
landfills defines the distances between the external 
boundaries of the landfill site:
1. Not less than 500 m from the nearest facility of the 

populated area, where people live.
2. At least 300 m from detached houses not located in 

settlements and other constructions in which people 
work or live but only if they are sheltered so the 
landfill cannot be seen. 
According to Serbian Environmental Protection 

Agency (SEPA) in the territory of the Republic of 
Serbia, 7.3% landfills are located at distances less 
than 100 m from the settlements, 30.5% at distances 
from 100 m to 500 m and 62.2% at distances greater  
than 500 m from the settlement. Considering that  
all landfills in Serbia are located around settlements 
we could say that the majority of population could  
be affected by pollution from the landfill [13]. 
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IV Criteria: POtENtIAl MEtHANE CONCENtRA-
tION IN tHE AMBIENt AIR

 
Almost all methane generated in landfills in Serbia 

are directly released into the atmosphere. Primarily, 
landfills use a passive degassing system mostly because 
of explosion and fire prevention. The use of landfill gas 
is almost non-existing, and the gas is directly emitted 
into the atmosphere. Besides the emission from the 
existing gas well, fugitive gas emission should not 
be neglected. In the Republic of Serbia, there are no 
monitoring of methane concentration in ambient air. 
Therefore, simulation dispersion models can be used 
for relative assessment of distribution and methane 
concentration in ambient air [9].

Methane concentration (C8). There is no defined 
limit value for methane in ambient air.  Exemption are 
very high concentration of 500,000 ppm that can cause 
asphyxiation and maximum recommended safe methane 
concentration for workers during an 8-hour period of 
1,000 ppm [41].

Criteria Evaluation and weighting

The Analytic Hierarchy Process method was used 
for criteria evaluation and weighting. The entire AHP 
was not applied completely in the case of this study. 
Standard AHP methodology requires evaluation of 
criteria versus goal and alternatives versus each of 
criteria (in that case we could say that AHP was 

applied completely). Here we used AHP just to evaluate 
importance of criteria vs goal and calculate weights of 
criteria. Those weights were then used as input in CP 
method in order to find ranking of alternatives (since 
numerical data reflecting the performance (impact) 
of  alternatives vs criteria were given, CP was found 
more suitable for ranking than AHP). In this case, the 
structure included four criteria groups with eight sub-
criteria given in Table 1.

Five experts (E1-E5) with significant experience in 
the field of the waste management, participated in the 
evaluation of criteria and sub-criteria. The evaluation 
was carried out using a questionnaire consisting of 
two parts. The first one included an explanation of the 
research and described criteria while in the second 
part the questionnaire included the evaluation matrices 
(Saaty’s scale 1-9). 

Results of the expert judgment are presented in the 
Table 2.

The three experts individually claimed that criterion 
C8 (methane concentration) is the most significant in 
assessing the methane risk. Opposite of that, one expert 
claimed that the most important indicator is C1 (landfill 
type) and one of the experts considered C4 (waste 
composition) as the most important criteria (Table 2). 

Considering the normalized geometrically averaged 
weights of criteria, the experts estimated that sub-
criteria C8 (methane concentration) with the average 
weight of 0.270 is the most significant. The sub-
criteria C4 (waste composition – 0.715) and C1 (landfill  

Table 1. Hierarchal structure of alternatives, sub-criteria, criteria and goal.

Goal Ranking the landfills according methane risk

Criteria Source emission 
potential The landfill infrastructure Vulnerabilities Potencial methane concentration in 

the ambient air

Sub criteria

Landfill type
Bottom lining system

Buffer zones Methane concentrations
Landfill size

Landfill age
Landfill cover

waste composition

Alternatives Landfill 1 Landfill 2 Landfill 3 Landfill n

Table 2. Results of the expert judgment presented in the form of the weights of the criteria.

Criteria/
Expert

weights

w1 w2 w3 w4 w5 w6 w7 w8

E1 0.113    0.181    0.076    0.116 0.129    0.075    0.104    0.207

E2 0.09 0.024 0.093 0.229 0.023 0.056 0.039 0.446

E3 0.027    0.034    0.131    0.206    0.046    0.084    0.032    0.440

E4 0.034 0.107 0.177 0.230 0.171 0.071 0.056 0.154

E5 0.461 0.097 0.111 0.096 0.016 0.053 0.062 0.104

Aggregated 0.145 0.089 0.117 0.175 0.077 0.068 0.059 0.270
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type – 0.415) were evaluated as slightly less relevant. 
Also, the experts said that sub-criteria C5 (bottom 
lining system) and C6 (landfill cover), in the frame of 
landfill infrastructure criterion, have the approximate 
weight values (C5 – 0.077, C6 – 0.068). Vulnerabilities 
criterion with a single defined sub-criterion, buffer zone 
(C7) is the least important (0.059) (Table 2).

Landfill Impact Category

The field data, experience of the experts and other 
official data (presented in Criteria and sub-criteria 
identification chapter) could be of interest for landfill 
categorization according to criteria C1 to C7. In 
addition, for the landfill categorization according to C8 
criterion, field measurements or different calculation 
methods as well as modeling of emission levels as well 
as modelling of ambient concentration may be used. 
In this study modelling softwares LandGEM 3.02 for 
methane emission rate and ADMS Urban for methane 
air distribution were applieAccording to the landfill 
characteristics the landfill impact category was defined 
as major, medium and minor (Table 3).

For example, the Major impact category includes 
landfills that have the greatest emission potential 
because the waste is still being disposed there and 
methane emission control is not being carried out, so 
it is freely emitted into the atmosphere either through 
gas wells or fugitive emission. Also, it includes landfills 
that contain great waste amount (over 100,000 m3), that 
are in the most intensive methanogenic phase (from 5 
to 10 years) as well as landfills at which disposed waste 
contains more than 50% of biodegradable waste which 
greatly contributes to methane production.

Case Study

The proposed framework method for landfill 
prioritization according methane risk assessment was 
performed on controlled landfills in South Backa District 
located in the Province of Vojvodina. The district covers 
4,016 km2, 12 municipalities with 77 populated areas 
and 615,371 inhabitants.  The population density is 93.6 
people per km2. The Fig. 2 shows the location of South 
Backa District in the Republic of Serbia as well as the 
photographs and satellite images of some landfills. In 
this paper, eight landfills were analyzed according to 
the criteria. The selected landfills are located in Novi 
Sad, Temerin, Vrbas, Backa Palanka, Beocin, Backi 
Petrovac, Srbobran and Zabalj.

Since the criteria weights and landfill impact 
categories were already defined, in this stage, field 
data on selected landfills were processed in order to 
categorize each landfill according to its impact. 

Landfill Impact Categorization

Given that the national landfill register in the 
Republic of Serbia is still in the developing stage, the Ta
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available data on criteria C1 to C7 were collected from 
the field, experts’ experience and the official data of the 
Environmental Protection Agency of the Republic of 
Serbia [13, 42-44].

The following text shows data analysis for each 
selected landfill by criteria.

Landfill type (C1) – By data analysis on landfills 
for this criteria, it was found that only two out of eight 
active landfills were controlled (Novi Sad and Temerin) 
while the other active landfills could be classified as 
uncontrolled because they do not have the basic control 
elements for the amount of disposed waste and the 
degassing system.

Waste amount/landfill size (C2) – According to 
the landfill size i.e. the amount of disposed waste 
(m3), 4 out of 8 landfills could be classified as smaller 
landfills (to 50,000 m3). Those are Backi Petrovac 
(31,800 m3), Beocin (30,300 m3), Zabalj (7,260 m3) and 
Srbobran (5,050 m3). Two landfills were classified as 
medium-sized landfills (from 50,000 to 100,000 m3): 
Vrbas (99,750 m3) and Temerin (74,000 m3). Novi Sad 
(1,967,700 m3) is the biggest of the considered landfills.

The composition of waste (C3) - According to the 
waste composition at seven landfills, it was identified 
that disposed waste contains up to 50% of biodegradable 
waste.

Landfill age (C4) – Almost all landfills are over  
20 years old, except the one in Srbobran which is in the 
middle age category (from 10 to 20 years).

Landfill infrastructure (C6) - It was found that all 
observed landfills have permeable surface except the 
one in Temerin where the bottom was hydro-isolated 
during the remediation. As for the landfill cover sub-
criterion, the half of the landfills is covered with soil 
while rest of the landfills do not have any cover (Novi 
Sad, Backa Palanka, Temerin and Vrbas).

Vulnerabilities (C7) – criterion includes the 
distances of the closest objects (residential and 
business). It was found that the range of distance stands 
from 100 m (in Novi Sad where is material recovery 

facility (MRF) where workers work every day) to 2 km 
(Backa Palanka).

Methane concentration (C8) - The assessment 
of criterion C8 was carried out using ADMS Urban 
software, data demanding simulation tool. Data used as 
an input for modelling included:  
1. Emission related parameters:
 – Emission sources. Landfills model are set as 

volume sources of fugitive emission that are 
constantly emitted with no significant emission 
velocity. An average adopted temperature of emitted 
methane was set up to 30ºC [45];

 – Emission levels. Given that there are no official 
data on previous waste amount on researched 
landfills, waste generation rate kg capita-1y-1 was 
used as a constant. The influence of methane 
oxidation variation in soil cover is assessed with 0.2 
and 0.5 oxidation factors and the worst scenario of 
methane production was used. Hence, depending on 
the landfills, the calculated methane emission (by 
LandGem) was in the range from 239.8 to 11,420 
Mg/god.

2. Meteorological parameters (wind speed (WS), 
wind direction (WD), temperature (T), Relative 
humidity (RH) and Cloud cover (Cl)): Modeling was 
performed for prevailing meteorological conditions 
at all locations [46].

3. Ambient related parameters refer to geographical 
configuration of the area of emitted methane.  
A real environment for simulation of each landfill 
area was simulated in ADMS mapper program. 
Modelling domain was defined as an area of  
1,000 x 1,000 m (X, Y), with the resolution of 31 
points in each direction. The nearest facilities or 
houses are defined as a vulnerable objects/receptor. 
3D Simulation of real environment for landfill in 
Novi Sad is presented on Fig. 3.
The methane concentration levels had been obtained 

in the closest facilities around the landfill as a result of 
ADMS software application. The numerical modelling 

Fig. 2. Location of the selected landfills.
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results were then analyzed and methane concentrations 
in ambient air as well as the vulnerable zones around 
the landfill were determined. The highest methane 
concentration which accounted for 800 µg/m3 was 
modelled in the vicinity of the landfill in Novi Sad 
which is the largest landfill and has facilities at the 
smallest distances compared to other landfills (100 m). 
The lowest methane concentration was modelled in the 
vicinity of the landfill in Backi Petrovac i.e. the specific 
point that is located at 1,000 m distance. 

The analysis of the landfill data showed that the 
landfills tested in this paper have similar characteristics 
in most of the defined criteria (C1, C3, C4, C5 and 
C6). The differences among landfills are the greatest  
in criteria C2 (landfill size) and consequently C8 
(methane concentration) as well as in criteria C7 
(vulnerabilities).

Multi-Criteria Landfill Prioritization

For multicriteria landfill prioritization, criteria 
weights and landfills impact categorization was 

processed according to the CP method that identified 
the distances of all alternatives (landfills) from the 
reference point, where the smallest distance value 
is given the highest rank. Final ranking of landfills 
according to the significance of methane effect is given 
in Table 4.

The results of final ranking revealed that the most 
important criteria, C8 and C4, are consequently related 
since the methane generation amount and its potential 
emission into the air depends on waste composition. 
Although experts did not highlight criteria C2 (landfill 
size) as the most significant criteria, the results of the 
case study clearly indicated its direct influence on final 
ranking. 

Considering the great similarity in relevant landfill 
characteristics, the impact of other criteria regardless 
of their weights did not seem as important in the final 
landfill ranking. The obtained results indicated the need 
to reassess the importance of criteria C1, C3, C4, C5 
and C6 through further research that would include 
various landfill types as well as the higher number of 
experts. Also, the criterion C7 should be additionally 
elaborated by defining types of vulnerable facilities in 
buffer zones. Additionally, concentration ranges should 
be revised because the defined concentration ranges 
within C8 are too high in comparison to the modelled 
concentrations.

Conclusions

In the Republic of Serbia, as a developing country, 
a waste management system has not yet been fully 
implemented. Waste management include only waste 
collection, transport and disposal, without waste 
treatment, to uncontrolled landfills that do not comply 
with minimum requirements criteria and standards for 
the disposal of waste.

Fig. 3. 3D concentration contour plot for landfill in Novi Sad.

Table 4. Final landfill ranking.

Landfill location Rank

Novi Sad 1

Backa Palanka 2

Vrbas 3

Temerin 4

Backi Petrovac 5

Beocin 6

Zabalj 7

Srbobran 8
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Resent landfill risk assessment models are based on 
the landfill ranking according to the pollution caused by 
leachate whereas less attention is given to the impact 
of landfill gas on air quality and consequently on 
surrounding population. Therefore, the authors proposed 
a method for landfill prioritization. The method is based 
on methane risk assessment through key criteria based 
on the available data.

As a country that has applied for EU membership, 
Serbia must approach the unique systematic solution of 
waste management issues. Landfilling as a dominant 
way of waste management and the fact that the sanitary 
and safe waste treatment requires additional financial 
investments, the landfills closure and after-care need to 
be given high priority in national environmental agenda 
as well as priority in terms of distribution of potential 
financial resources. 

The framework method presented in this paper 
can be used as a decision-making tool in setting the 
priorities for future landfills’ closure. In developing 
countries, where data on methane emission are difficult 
to access or unavailable, proposed method and defined 
criteria and sub-criteria is step forward to development 
of waste management system that does not harm the 
environment and human health.
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