FO-0F cloamio NF+Y Jlo /¥ o,lad A 0,90 /5,5LaS g juilSio gy

St ol gailowy o o yo (LCA) Ol a5 > b5yl b 625 )¢
daog )l ppeidS

) . GLCM‘\QSML‘.’)‘\LSPL&)
VR AT s b VESY/-YITY el gl

E-mail: maysami_ma@yah00.com 455 Jgius #

LRV

Sl 00935 o @aleo 31 e0liinsl g uldgi (g ol i G381 (T JLdo &1 9 Camozr (39381 395 GRl381 jusl amd Wiz 50

onl Copie g (anmocm j (SuuVT 508 jeliie 45 aisl Glal3l Sy ©yge 4 oud dllg (e ol (glauilonn
g3 39 a5 Cowl wyaz (938 (il 31 (S (LCA) 0l a5 2 (b))l ol (55906 w2 (3938 g L g ) 51 ooliscw! (auilown
9t )l el ool 48 )5 5T dnogyl euldMS (6 peds ol (G Loy ke jgliio 4 cwlin gy yLaw Lol (gl pol>
5205 0590 939 Lo 51391 p 35 bauwgi okl Sy (Laosls .ilouds a3l 50l ) (lghe 41 CamguaS 9 S 3b ¢yl jgms ¢ bl (90
bl 51y Camons ( Sl oS (393 @Y Sl « Iyl @alio Jliis 531 005 asLid 00 55 51 g9 ybew y .laid )5 )15 Judoxd
BLS ! Jommiliy 9 (0 boudigid oy gl o (Gl (S Camngommno 131 SBGT Caogoumo (b SBGT oo gommno
Wogs o 3 (Sl ol g i ilasd 5 51,8 Judoxi g 49 3265 3 )90 Sicund (lauxo s 5 515 51 Gl as L o ot 45 glaz 5
0Pl 93 30 3 il jgm g2yl 0,18 1y (Faa¥T Hb o iy (amoans j 5l 08y (sl Cudd )0 (Lblage (38 g1 )Luw &5
99 30 €L 3b g2 )b ol 0010 LS 1y (5 yidy (SuYT b g adls ;K0 lags Jhow & S 1y (Faa¥T o s il 03,
P Ls Cdd 53 CongaoS 9 jluw ol ouds a9 )biw (30 (slaie 4 g 4Ldd (g %05 (Susu¥T g )l plu 5l asls
HU Ol o 7S 93 aY Sl T 00y 50 ciaro g 0392 1510 50 g2 5luw s 4y Condi [ (6 %05 (Jrusmo a5 (Sa YT ol 50
A lio johio 4 ot ) (2ld pS Ll e Sl ALllS ouls (o) p T S LS (ol Gl o | Jaxocumn
W LYA L CangaeS 9 LYY L bl LFA b pailigm AT b 80 9150w o Gillan 5 b o g 43205 ooy 41,1 (slags yLew
!5l Jolo s 4 4255 bl Sloddin SO glgie 4 ailoads Jolds | (aummooms 5 (Su¥T 5b o 5565 g o ey ud 5
AUl o gyl eldMS 53 (5 5ol ooy (G Loy Lt 3 o S omlin gy (ylgie a3 S 5L of o a4y CawganaS 9yl i g 32

R W)

CowgaoS «(§ 3o ol (Gilouny il a5 2 b5l o T (G lony cdilonuy oyt 1 gulS glacjlg

How to cite:
Kheyri R, Abdi R, Maysami MA, H. 2023. Evaluation of Utilization of Life Cycle Assessment (LCA) for Municipal
Solid Waste Management in Urmia Metropolis. Journal of Agricultural Mechanization 8 (3): 45-56.


mailto:maysami_ma@yahoo.com

VEY Lo /Y o)lads A 095 /53y5laS sl juilSe 4y 525 SLSes 5 (5> ¥7

Utilization of Life Cycle Assessment (LCA) for Municipal Solid
Waste Management in Urmia Metropolis

Reza Kheyrit, Reza Abdi', Mohammad Ali Maysami*

Accepted: June 21, 2023 Received: December 16, 2023
1- Department of Biosystems Engineering, Faculty of Agriculture, University of Tabriz, Tabriz, Iran
*Corresponding author: E-mail: maysami_ma@yahoo.com

Abstract

In the last few decades, increasing in the world population and subsequently, rising in production and utilization
of resources have caused Municipal Solid Waste (MSW) production to go up significantly day by day. Therefore, it is
necessary to use new methods and techniques in order to evaluate the environmental pollution and manage this waste.
Life Cycle Assessment (LCA) is one of the new techniques that has been used in this study to evaluate and compare the
scenarios for managing the MSW in Urmia metropolis. Four scenarios of composting, incineration, sanitary landfilling
and recycling were presented as solutions. The obtained data has been analyzed by Simapro software. Each scenario was
analyzed in terms of ten environmental indicators that include abiotic depletion potential, ozone layer depletion potential,
global warming potential, human toxicity potential, fresh water toxicity potential, marine toxicity potential, terrestrial
toxicity potential, acidification, photochemical oxidation and eutrophication indicators. The results indicated the sanitary
landfilling scenario had the highest pollution in eight environmental indicators. The incineration scenario was the most
pollutant scenario for the ozone layer depletion potential and global warming potential indicators. Recycling was shown
as the best scenario, which has the lowest effects on global warming potential and human toxicity potential indicators.
Composting was recognized with the lowest footprint on seven environmental indicators against the other scenarios. In
addition, this scenario has the least environmental pollution about the ozone layer depletion potential among all the
indicators. Furthermore, the final environmental indicator was analyzed to compare the presented scenarios and regarding
that, sanitary landfilling with 84%, incineration with 48%, recycling with 31% and composting with 28% respectively,
had the highest and lowest environmental burden. Overall, according to the results of this research, the composting
scenario together with recycling was known as a suitable method for MSW management.

Keywords: Waste management, Organic waste, LCA, MSW, Composting
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Table 3. The most important environmental indicators
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Input and Output flow (per  Unit Scenario
1000 kg of waste)
o 1 a 3
1 Organic materials kg 8.24 Equ.Co. 6.44 Equ.Co. 0.10 Equ.Co. ©.16 EQu.Co.
2 Cans kg 00.00 EQu.CO, 0.01 EQu.Co, 1.9 EqQu.Co, 6.01 EQu.Co,
3 Paper and cardboard 153 2.63 Equ.Co. 31 Equ.Co. 8.16 Equ.Co. 6.68 Equ.Co.
4 Plastic kg .24 Equ.Co, .24 EqQu.Co, 3.79 EqQu.Co, 1.57 Equ.Co,
s Metals kg 1.25 Equ.Co, 1.25 Equ.Co, §.88 Equ.Co, 0,00 Equ.Co,
6 Rubber kg 6.06 Equ.Co, 6.06 Equ.Co, 9.83 Equ.Co, 1.33 EqQu.Co,
7 Textiles kg 4.47 EQu.Co, 4.47 EQu.Co, 7.26 Equ.Co, 9.80 Equ.Co,
8 Concrete kg 0.01 Equ.Co, 0.12 EQu.Co, 6.83 Equ.Co, 6.87 Equ.Co,
9 Steel kg 0.12 EqQu.Co, 1.20 Equ.Co, 9.77 Equ.Co, 562 Equ.Co,
10 Glass kg 0.12 EQu.Co, 1.45 Equ.Co, 8.55 Equ.Co, 1.02 EqQu.Co,
i1 Wood kg 2.12 EQu.Co, 4.89 Equ.Co, 3.25 EQu.Co. 2.14 Equ.Co,
;anwm Other issues kg 1.03 Equ.Co, 2.11 EQu.CO. 1.76 EQu.Co, 114 Equ.Co.
13 Ash kg ©00.00 Equ.Co, 9.12 EQu.Co, 1.60 Equ.Co, 2.11 Equ.Co,
14 cH, kg 9.92 EQu.Co, ©00.00 Equ.Co, 6.44 EqQu.Co, 6.00 EqQu.Co,
15 Coz2 kg 7.52 EQu.CO, 9.11 EQuU.CO, 1.34 Equ.Co, 2.50 EQuU.CO,
16 PMi10 kg 1.24 EQu.Co. 3.56 EqQu.Co. 1.72 EQu.Co, 3.20 EqQu.Co,
7 Na kg 8.22 Equ.Co, 00.00 EQu.Co, 1.34 Equ.Co. 2.50 EQU.Co.
18 NO« kg 1.22 Equ.Co. 4.87 Equ.Co. 7.25 EqQu.Co. 135 EQu.Cos
19 Leachate it 6.01 EQu.Cou 00.00 Equ.Cou 0.05 EQu.Co, 0.50 EqQu.Co,
20 VOCs kg 1.46 Equ.Co, 0.20 Equ.Co, 2.20 Equ.Co, 3.00 EqQu.Co,
21 NH3 kg 7.12 EQu.CO. 112 EQu.Co. 1.00 Equ.Co. 105 EqQu.Co.
22 co kg 1.23 Equ.Co, 8.05EqQu.Co, 1.67 Equ.Co, 0.61 Equ.Co,
23 Has kg 7.23 EQu.Co, 111 EQu.Co, 1.10 Equ.Co, 0.05 Equ.Co,
24 Dust kg 1.55 EQu.Co, 123 Equ.Co, 1.44 EQu.Co, 1.00 Equ.Co,
25 Untreated waste kg 10.00 EQu.Co. 1.00 EQu.Co. 2.00 EQu.Co. 150 EqQu.Co.
26 Heavy wastes kg 10.00 EQu.Cos 0.05 Equ.Co. 3.73 EQu.Co. 1.02 Equ.Co.
ay Ashes kg 9.25 EQu.Co. 0.74 EQu.Co. 0.12 EqQu.Co, 0.22 EQu.Co,
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Fig 1. LCI table including inputs and outputs related to each scenario and their amounts
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Fig 3. The Overall results of scenarios assessment
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