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ARTICLEINFO ABSTRACT

Keywords: Landfill development in a place can potentially affect the physical,
Landfill, biological, economic and social factors of the place. This study aims to
Multi-Criteria Evaluation identify the appropriate landfill in Bardaskan city located in the west of
(MCE), Khorasan Razavi province and also to investigate the suitability of
Environmental Impact existing landfill for this use. To do this, first, environmental criteria
Assessment, ) affecting the selection of suitable landfill development site were
Iranian Leopold Matrix. identified, mapped, and weighed using the AHP process. Weighing

results showed that geological criteria, distance from drinking wells, and
distance from Bardaskan city with weights of 0.173, 0.172, and 0.124,
respectively, are the most important in identifying suitable site.
Aftertaht, landfill site selection was performed using Multi-Criteria
Evaluation by WLC method. The WLC suitability map was classified
into five categories, including very low to very high suitability, and
based on this, potential landfill sites were identified. According to the
results, 5% of the basin had very high suitability and 32% had high
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Extended Abstract

Introduction

Landfill development can affect the place's
physical, biological, economic, and social
factors. Among its effects on the physical
factors affecting the quality of surface and
groundwater are the quality and quantity of
soil (pollution and erosion) and air during
the construction and operation of landfills.
Direct spreading of solid waste materials on
the soil and leachate leakage also causes soil
pollution. Therefore, the selection of landfill
sites requires great care due to many factors
such as the environment, health risks for
people and the cost of transportation and the
variety of social, environmental, and
technical factors should be considered to
solve the complex problem of growing urban
solid waste and minimize its harmful impact
on the environment. In the study area of this
research, urban expansion and population
growth caused increased waste production
and led to health risks for communities.
Therefore, considering the importance of
proper waste management and the
importance of selecting a suitable site for
sanitary waste disposal - as one of the most
common waste management methods - the
present research aims to identify the suitable
site for waste disposal in the city of
Bardskan. Also, this study investigates
existing landfills according to their
ecological capability.

Methodology

This research was done in the Bardaskan
basin in Khorasan Razavi province. After a
comprehensive study of the area, the
effective  environmental criteria  for
determining the suitable places for landfill
development in the area were identified.
These criteria include land use, geology,
depth of groundwater, distance to the
aqueduct, distance to non-drinking water
wells, distance to drinking water wells,
distance to minor fault, distance to main
fault, distance to rivers, rainfall, distance to
historical areas, distance to road, slope,
distance to residential areas and distance to
Bardskan city. Next, their maps were
prepared and Weighted by AHP method in
Idisi TerrSet software. Then, the Fuzzy
layers were used to perform a multi-criteria

evaluation, and a land suitability map was
prepared. This map was classified based on
the natural breaks method into five classes
from very low to very high suitability. Then,
the condition of the existing landfill was
investigated using a classified map. In the
next step, the Iranian Leopold matrix was
prepared and completed for the existing
landfill and selected areas. In this matrix, the
activities of the project in the stages of
execution, implementation, and exploitation
(depending on the purpose of the research
and the nature of the work) are placed in its
columns, and various factors affecting the
environment are placed in the rows. A
number was calculated to sum up the
positive and negative effects of each activity
and each environmental factor.

Results and discussion

The weighting results showed that the
criteria, including geology, distance to the
drinking water wells, and distance to
Bardskan city with 0.173, 0.172, and 0.124,
respectively, have the most importance in
identifying suitable areas for developing
landfills. So, landfill site selection was
performed using a multi-criteria evaluation
method through WLC. The suitability map
obtained from WLC was classified into five
classes, including very low to very high
ability, and based on the suitable areas of
landfill site were identified. According to the
results, about 5% of the basin had very high
suitability, and about 32% of the area was
highly suitable for landfill site development.
This part of the research results is consistent
with other researchers, such as Malik (2021),
who used this method to select suitable areas
for developing landfill sites. Based on the
results, 23.91% and 3.67% of the area were
in the very good and good classes for landfill
area, respectively. Also, the location of the
existing landfill was investigated using a
suitability map to determine its capability.
The result showed it is in a good category.
After choosing the areas with the most
suitability, extensive field operations were
conducted to investigate and select the best
option using the Iranian Leopold matrix
method. The evaluation results showed that
the current landfill is the best among the
investigated options. Proximity to water
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resources (rivers and agueducts), long
distance from Bardskan city, and
unsuitability of the soil were the most
important reasons for excluding other areas.
Conclusion

In this research, the multi-criteria evaluation
method (MCE) was used through WLC to
select a suitable landfill site in the study area.
According to the suitability map, three areas
were selected as suitable places for
developing landfills. Next, field studies were
conducted on the selected areas, and the
Iranian Leopold matrix was prepared and
completed to evaluate each area. According
to the results, the average ranking of criteria
values for the existing landfill is equal to -
2.53; for the selected area of East Bardscan,
it is equal to -3.4; and for the selected area of
West Bardscan is equal to -3.29. These
values show that the existing landfill is more
suitable for a landfill site than the other
areas. However, the continuation of the
landfill process in this place requires
improvement. In addition, due to the
location of the landfill area and its
surroundings in the high suitability class, it
is possible to expand the landfill area for
about 150 meters to the south, southeast, and
southwest. Also, if it needs to choose a new
landfill site in the future, the other two areas
identified will be able to replace the current
location.
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