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Fig. 1- Map of the geographical location of Naein County
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Table 1. Estimated population of Naein County based on population growth rate

Ju oo Ju oo Ju Corer Jus Corez
Year Population Year Population Year Population Year Population
1395 39261 1412 43537 1429 48279 1446 53538
1396 39501 1413 43803 1430 48574 1a47 53864
1397 39741 1414 44070 1431 48870 1448 54193
1398 39984 1415 44339 1432 49168 1449 54523
1399 40228 1416 44609 1433 49468 1450 54856
1400 40473 1417 44881 1434 49770 1451 55191
1401 40720 1418 45155 1435 50073 1452 55527
1402 40968 1419 45431 1436 50379 1453 55866
1403 41218 1420 45708 1437 50686 1454 56207
1404 41470 1421 45987 1438 50995 1455 56550
1405 41723 1422 46267 1439 51306 1456 56895
1406 41977 1423 46549 1440 51619 1457 57242
1407 42233 1424 46833 1441 51934 1458 57501
1408 42491 1425 47119 1442 52251 1459 57942
1409 42750 1426 47406 1443 52570 1460 58296
1410 43011 1421 47696 1444 52890 - -
lall 43273 1428 47987 1445 53213 - -
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Table 2. Weight of the produced waste in each year (ton) in the Naein County

Jl adlows 02 Ju Allows p 2 Jbe adlows 02 Ju adlows 02
Year Waste weight Year Waste weight Year Waste weight Year Waste weight
1395 6735.2 1412 7468.8 1429 8282.3 1446 9184.4
1396 6776.3 1413 7514.4 1430 8332.8 1447 9240.4
1397 6817.6 1414 7560.2 1431 8383.6 1448 9296.8
1398 6859.2 1415 7606.3 1432 8434.8 1449 9353.5
1399 6901.1 1416 7652.7 1433 8486.2 1450 9410.6
1400 6943.2 1417 7699.4 1434 8538.0 1451 9468.0
1401 6985.5 1418 7746.4 1435 8590.1 1452 9525.7
1402 7028.1 1419 7793.6 1436 8642.5 1453 9583.8
1403 7071.0 1420 7841.2 1437 8695.2 1454 9642.3
1404 7114.1 1421 7889.0 1438 8748.3 1455 9701.1
1405 7157.5 1422 7937.1 1439 8801.6 1456 9760.3
1406 7201.2 1423 7985.5 1440 8855.3 1457 9819.8
1407 7245.1 1424 8034.3 1441 8909.3 1458 9879.7
1408 7289.3 1425 8083.3 1442 8963.7 1459 9940.0
1409 7333.8 1426 8132.6 1443 9018.4 1460 10000.6
1410 7378.5 1427 8182.2 1444 9073.4 - -
1411 74235 1428 8232.1 1445 9128.7 - -
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Table 3. Type of environmental criteria and their weight in the analytic hierarchy process

atiul o>
Threshold limit

&b ey
Function type

Smay; Shxe
Sub criteria Criteria

HA—“L;-A > Y Yoo
Suitable> 1000 Meter

(Incremental) _z,13!
(Incremental) __z,!33!
(Incremental) _z,138!
(Incremental) .z, 133!
(Incremental) _z,!33!

(Groundwater aquifer) gl
(Aqueduct) «=Ls

clie > o Veeo
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(Incremental) __z,138!
(Incremental) /33!

i <l el
(Spring) acix Water
River) ailzss, resources
(We”) ol?:
(Biodiversity) i ; gss oo Linby
(Vegetations) .als g Land cover
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Cont Table 3. Type of environmental criteria and their weight in the analytic hierarchy process
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Introduction: The uncontrolled increase in population and the subsequent increase in urbanization have led to
an increase in the production of various types of waste in urban areas. Although landfilling is the last choice in
municipal solid waste management, it is still a common method for municipal solid waste management in
developing countries. Due to natural anaerobic processes, landfilling in landfills causes the production of
biogas and leachate, the type and amount of each depend on the volume, humidity, and type of waste. Leachate
production in landfills can lead to health hazards, damage to plants, groundwater pollution, and the release of
unpleasant odors. The aim of this study was to accurately locate the municipal landfill in Naein County by
combining socio-economic and environmental parameters and also estimating the amount of emitted gas to
evaluate the potential for energy recycling.

Material and methods: In this study, the AHP model was used to weight the criteria and L Satty quantitative
scale was used to grade the priorities. For selecting the best spatial locations for landfills, first the location of
municipal landfills in Naein County was chosen using environmental parameters. The potential of the area for
the intended uses was evaluated by the WLC method, then using the TOPSIS method, spatial locations were
prioritized based on socio-economic parameters and then the best spatial location was selected. Finally, the
amount of emitted gas from the landfill in two conditions with and without leachate recycling was also modeled
to investigate the potential of the landfill for energy recycling.

* Corresponding Author: Email Address. spourmanafi@cc.iut.ac.ir
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Results and discussion: The results of this study showed that all the proposed regions for constructing landfills
include the pixels with more than 0.8 usefulness in weighted linear composition maps. In the final options
prioritization map, nine locations were identified, and the most suitable spatial location with the highest
percentage of desirability was determined as the best place for constructing a landfill. The selected spatial
location had the closest possible distance to the three most populous cities of the county. This location was
located 24 km away from Naein. Also, the capacity of this location was several times more than the need of
Naein County in the next 60 years, which is about 85 hectares, and if additional lands are needed, it can be
expanded to the northwest. For other towns and villages with relatively large populations that are relatively far
from the selected landfill, temporary waste collection sites can also be designated until the waste is eventually
transferred to the main landfill site. The selected landfill location was also located 2 km from the main road.
The results showed that the total amount of estimated emitted gas in each trench with leachate recirculation
was equal to 4204.3 tons and without leachate recirculation was equal to 4448.9 tons. This indicates that if the
leachate recirculates system is used, the total amount of gas emitted from the landfill will be about 6% higher
than without recirculation. However, considering the amount of annual production waste in Naein and the rate
of population growth, it is better to take steps towards the maximum amount of recycling and composting and
the least amount of landfill as much as possible.

Conclusion: In this study, the results of combining both types of criteria (environmental and socio-economic)
have led to the determination of the most desirable spatial location, which in addition to complying with
environmental criteria from an economic point of view had the lowest cost. Also, according to the current
population, the population growth rate of Naein County and the annual production of waste, it can be concluded
that material recycling and composting production are more economic than energy recycling and biogas
production.

Keywords: Waste, Landfill, Naein, Site selection, Biogas.
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