[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

B9 oode gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

FY- L PV Obrao VAN oo op)loz o )lads (pao3lgs 0,99

Available online: http://ijhe.tums.ac.ir ' \\/ -
u...’:'.h 9 }3: Jlas \ / jg

€, 5
o o«
Of Environ™

L300 1R 31 eolasw!l b (6 s dilomwny g poke (gl iy 557 (3 yige Lo
(19 ye 159,90 axllln) Ols 45

Ty Loy M om S iy I Ja55 e e

Ol egsbe (ohaisle (S pole olKiils coidlagy oaSiils e Clilagy (wdige 09,5 -\
u‘r" sd)L.d ‘ub.»)l.n é..;).’ rzsl.c olKisls ‘(5.....415.\.@4 [n9l.c Slagsss )5]4 -y

u‘r" ‘C; ‘u‘ﬂf" oKidls ‘(5'"""5 &’L».A IRAEA R vy Jad.‘;u os)f -y

0 b S> -l o sl M Ll
@5.45 (& &"‘5? 90 G A S i 40 03 Lngu.Jb )| ‘-"_i.\ HE-RW Y 9 d—o )y AN/ A/Ye uﬂb)o @)b
G S i Sl OIS 5 aol> 0l Blgo 280 5 8l 3L o5 9] aaz 4 Lo o CYVALYAL: U‘“")" (,?)b
anlym>  ages Cudw i slodes 150 505, F solen s SISl Sogll el wlomws  qA/YY/Y4 oy g,
gl Cumdg sy o et 4 Ol a S > b0 S, sl ool adlas o acils QA/NY/YA LSl g )b

20,8 oolaiwl je sad Wlean o e bl
Sl e 83 g CmgreS BL3L Y el g )l O b Bdod (ol t oy 2 09
w8l -F oblogs 80 g je—w Al el - Ve sidlags 480 5 CewgreS dlL Y
3 Sl e (30 9 S35k -0 1 SBlage (B8 el s Slya o ple g CmgreS
il oz Gk Sl Ol 435z (g anliw L jge slaesls ad asd S L (S e r (bl iga—alS (Bl
sl gz hes a3l izrad s iy Jasgi ()] eSS g 00ls (6510, 5 oy b aes (il (8 cilony ¢ Wil S e
bl Sy IWMAY Joe S8 asalsas > angianlw .o 8
Sz 9,5 Coomd 3 Sl b 5y 250 Cnndy g i 45wty g0l LpaSl
Sly 1y e s b o yition g )l (oled (5 50 (S03SST Lt 5 (oo
VL (o e 80 doar poeiy g gl eyl 50 (51 B mae e 9S00
sl | Glte 5 0 )0 B (0 a8 g (it o S 09 08 lag L
Sl ol g iy 1 oo o 9§ (S S!Sy
ol g CewgaS (28U 5L) prlaz (90 b ((S5elsST et li a4 az g L ig S azas z_karimi9069@yahoo.com
P L ety ol Sl 039 g0l (e (G889 9 59—l (sSlso s
sl 039 g0l i (S L o e

Please cite this article as: Zazouli MA, Karimi Z, Rafiee R. Selecting the best options of management of municipal solid waste using life cycle assess-
ment methodology (Case study: Noor city). Iranian Journal of Health and Environment. 2020;12(4):607-20.



https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

ol o § (oot ozl g (Environment Program
Society for Environmental(SETAC)) _lo>s
bl Los,y axwgs sl (Toxicology and Chemistry
Slomy C e ol slaisn 5l (S 45 (S5 a5z
a4 g el ploil 1 g Sge SLaladl Cl ol
s ol b 1) o 5 3me el 5 525 45 i)
ALl ey el i o5 Bl (Y ) Sl S 0,5
(nternational Organization ISO)) o,lateul
(S as,> ob;,l LCA for Standardization
b Sy ladiz (b5l 6l (s oy, S0
(Sloas 51,1 L) Jymamo o adei Uy b3 ,| o gl
L sl 5l Loz g Lansog g 5l oledlll 5 5510,5 Ly
R P IR RE RN IS DY I PUOEY
756 9l i g o 29,5 g Lasgyg cnl b o o
oogy o LCA L(A) el aalllas Sloal 4 a>g5 L Lyl
Sl byl s elwliss sl a8 el Al o sl
s Sl S pae gloay S b e are Sy
() 0B oo Sl Fge o pie slajlpl sl (S6 ploe
slaolaibul A o Fasyas > byl eeST on
S Sl sl Ghey Sz Se JSt Ml
O ) el ase con

Slomy Cu pe 9,559, Ly calizee Slalllae ;o (o9, (-
Slagsl (o s Sl a8 5 )8 eslanul 5590
slals Lol 4 ez LMSW o, pae (S g ad
2558 el 58 (S 4S5z (bl G 4o sl
s o298 Sz LCA (e laalllas «(V)) (o
5 (LSS o sla o o dsl> w1y ol o o
aige s S LCA asdllas «(VY) (L) (wlosS
S e Sl Gad s MSW) (5505 el 4l
Py A2 sl s OV) Banar bwgs go (Sl 505 e
aalllas .0 oLzl (VF) Francesco Cherubini Lwgs
calize sloan 5 (ame S obj)l Baa b 6,00
by Sy a2z b)) oS, b wley S e 3

$eA

o Gt e (811 By 35 (o yiar QI

do o
S e ool Ay dgy Cpra g (et 4 dagS
S 2abin 50 e (hane i ]) 68 el slasiloy
Gsloy wadlae S poe sl 00,5 oS (5 4-b
Ol il 50 (Bl g (dasome S ) it Sl (5 00
iloy il e el I8 55 s VL Cpon |
S ol aler 5l il sla Sogll an e ol oo
J= 10 pled )3 6 5t dslr diloan 18J.(V) 092 152
Syl aieoli ado 5 o (28l s pslaz s
03ls dxgi (alize Loty Holate (el 3230
o Joe aile b bs, A Olssi oo e ol 51 -iloas
i - Sg—w Jalow g 4 j28 adex I (csige Slaptns
= i sla o (Cost-benefit analysis(CBA))
Sl a4 slaJow (forecasting models(FM))
&5 g sla o (simulation models (SM))
S5 piwsw 3 (Optimization models (OM))
«(integrated modeling system (IMS)) a> L
«Scenario development(SD)) g,  arwg
material flow (MFA)) slss L > Jodos g as i
g Wb Ly g (S5 as i,z bs)l (analysis
Cycle assessment or(LCI L, LCA)) Sui; a5 >
e csy ol 31 bl «(life cycle inventory
«(environmental
strategic (SEA)) o3l wl tase cons; (b))
5 wolasdl ;) 4 (environmental assessment

impact  assessment(EIA))

(socioeconomic assessment(SOEA))  _clo>
o gy ol Gl 5l 538 ans aw ;0 (YY) g0s 0, L]
Gy damee Oladlas o Saiy as > byl e,
<> (Life Cycle Thinking (LCT)) Su; 45 >
03; (0) ol oolaiul A:Lo._m; Co e LngfV"-‘"“‘“’ (SJL)))‘
United Nations (UNEP)) s se J Lo oo cs

. ggjﬁg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OlsRed 9 (Joj5 e oo

o9y 9 dlge

axdllao 990 adlaio apogi —

dilai B gl 535 ol o VYAD Ll (g )lor s Gl
sl oaly g Qlicaz ¢ 0830 by 95 AL A s oS
58 R0 b ol ped bz (g3l (g slo e adb;
OSe g o9 (8 )lapos ol 95500 559 e
VIAYY 5 VYV ol o s 55 oyl I ¥A0 Lo
9 OFYAY il job o 5 (2l 5 S LIS
155 B il Sl 5 st Cemez i SYYA-
el Jlos Jgamo s, s bgryo L yLal ol 48
33 Jbans slajg) )3 48 (1880 )5 0l Ly Clag
bos (s JHB Gl s pos e a 928 Sl
Ve ton Ay, (Sl Ho-boas (sl ot jlal ulowl
ooy as 00,5 e adsi (i il (=l o el
39,5 50 a3 gmez ety (1 ano ;5 0 5 59, o Laall;
sl i e gl an S A Sl adgs il
(Sl e SgSns Jobd g8 s 50 Wlomay W5 sla i
I e e e D KT
Sl 2,0 VA (SgSnne (25w 50 oy dilomas op
Sl oy ¥ el oy ¥ ake oy A
ey Lcculas,e ¥ Shas g gl g ann 0
Slso Jollts S6Same i sl dioyn Ae L Ve oSyl
VY sgas oy ploul sla bl 5ol g el piyolus
JSi5 g slad vlys | 555 0t slailony 5l as)s
L oimed o (YPV/O KE/M? calory ails) oo oo
2l & Sl (S9Smn i3 o YL o0 an az g
g aolS Asu (ol o S ped iy

Sy e syl -
bl Sl (S5 Az (bl e, 5l asdllas ol o

%ﬁ yﬂ/
h 1FAA glino ] /o lg2 6 ladhs /3135 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£.9

Sladllas 5l 6 ks (0) 0 plssl )] S o s Manfredi
e cengy Ol e ( SWy e > byl el
Jb ol Lasilasbs 5 acdlsb sl o584 5 (gl g
S8 JLSl s je e cnlalllas ol jo cdel adly 80 a 3§
B8 deo w40 4l 30 sl e 4 S oud g

s 3,8 ez )00 ol bLE 5l gk 5o
oL ea o Skordilis Lawgs a5 glaalllas ,o e
CJL.J d,Ja ..\_‘o)f oolar_ul (S ) g5 0 g 3> n_i; 59 ..\;Lo_m.s
(oS 48 diloun S e Sge At by U9y O
0‘5}5 u_.w}.uo.f L)“:s) ‘U_MJL)).: B ‘) ‘é_.‘aw D) )L_:
Slasdlae (VF) o2 4 Ozeler Oized g Siloy
Copde Lkl o o lize glag liw awslio Boa L,
plsl Dl a3 2 ()l Ghe) 2 (e St Slomy
edilomy S e Cg Ay (g, adllas ool jo ool
= Ol RS 53 e 09 o Sl alS )
0995 25505y L D Slomy o pde ate ) (Sllllae
92,5l 90 dslio 4y 4 (V) sl oo plsusl LCA
e—olags 8 (s9s b aslllas (ol (5 00 cul Al
09 ;A_»S)J@MQS)_J&;MM))L: shylo
ohwsle licwl (6,550 ,8 Bas o i 5l S j98 e
RPN VL PY SRV PNIWER IR (o) o U PSRV ) PRI
aibie S5 0 65l ez jlam S pae JBl> Ly as
Bblie )3 jlag, (B0 Wgd oo (20 b, &9 dn (A
alox 5l asre Cony j OISl dbou] Cely IS bl
SOl piman g b ol (518, s ol Syl
s Cnsj Ol ials jgdaie 4 cwl oud S
355 518 Gl S o 2l Gl 0l (e
S>>0 wlelw Courog )y dslao u_’| KW u—")—’L*-’

4y i adads il o5 jed )0 (6 Wlewy S poe


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

e g b ot ) Lo (2] o (S5 a5 2
odd ool L ¥ Sl j0 0l sy o asdlas (pl o a S
|

SN Az (o gh el -

=l et 5l (S0 (S 45z (cemg el
b ollasl ads of o aS coul Sy as,> b))
2 O9se Al 5 dnle Joame adsi Lyl
P e 5l (S5 45 2 (s g aalw (sl asdllas 0
Slls ol slas 1580 05 oyl s ool ol TWM
«SledMbl 28l )0 3l ax 59,5 o 5y |y Slemy o e
Loz 5 ozl Laosls oLl 5 o LaJas U
s B LIWM 1581 60508 o0 9] 1y o lises
lasely 5 (e s Sl 050 g Lacaglyl
Ailamy Sy e Ao j0 0l A S Sloeal golalil
Aol ol )8 58l o 5 plo o IS el ool ools dn gy
s5bar 2l e S S e Ll | (S5 aS iz (sl
o (e S5 0, Slas 058l
Y AF) iy g

1y dilony Co yrae o

o Gt e (811 By 35 (o yiar QI

snee @olgining gy L e 55 g S92 g0 Crdg
Sl (29, e lsie 4y LCA (o9, o ool
o bope (e S SISl 0l gl o laibul
Jelods gy (ol sl Jgazme S adgi Ly g cnas SO
457 g 4ol (V Bas g0 o (V ad> 0 Loz
@S e (P g (armme Sy ST ()1 (7 g (S5
oald i V S jo oS jshailen o izw ol (VA) ccul
al> o 0929 l b ki la e ;0050 Ly csl oads
oo S (S aS 2 (e Sy ST )
G?..xj)' A3 > g anlw odls e el (g, LS
Candy oy 5 g b anlio (gl 3)l50 5l (gl 5o

(F) el 3B 09240
&35 0=ty 9 Loy pe (s 190 =S ) a2lg g Loy o
al> o) dsllas Blacal g0 peed dl> o 5l S0 o yiage
sl sl cenl (S5 e m bl ) (9l
Sy Wl a5 (Slej 5l Bodod (] jo (S4B 2
sbahy) 5l (5o an 4 (Sley L (J3lie «9) 3950
S5 (69,5,5 amlg 0,8 so 0 1) 05l g i adiSee

‘;m;y deLs_w 6&:00‘& 9 Gl 00 S e AJLQ_W o=

S aS sz Sl Ghey Jolee - S

£

by o Al
1WA Gl /p,lg2 o)l /masjlgs o9y €
o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

O8R5 (J955 e doxe

S5 9 ey pl5- Slge

NS

b Jedad
¥l

<

( Jed 5 6)3‘
(80,2 00) (a0y5 10)

sts,s‘e*
“ "'*« (803 8) (3o 10)

59 4l

(803 0)

EL

< Jusd 3 6)3] &
(d0y0 10)

s 4l

i 4
< é—ﬂw << (30y> ) << (3ayd O+ )

sl aar
(.\4_,.1\6) ey Jleci

i,
< ..s:-:"'\-' << (20,3 1+) <

36l par
ey JUizd

cJuLo Gi;
L] )'__fb
G

&5 Jlamed g ok 51 69T pax Lol enow

i Jlamed § 65l gaz i

ey S8 Cople 000

%

azxjlao J° iz ‘sLb’JJL;MJ -y '-1&

lors (S5 528 5T cilors 0 dgh oo cailoray o ad
W5l a0 slaosly ) LSy e wilemuy I

Sl 285 O jge Giegh Blaalas a s> L Slae

o pde Gopis ;0 (Gadyl Wloy CdS g S

S8 5T 3,90 Jbasd e 5o oy 5, 0 Ss

%ﬁ Jﬂﬁ 1A Lo /g2 0o /3193 0,93

ul).:l hazo Cudlagy ole o2l Gladg jy sole solibad
ijhe.tums.ac.ir

4R

Slomay S e (og—a )3 (535,9 sLoodls aed Cpxr
P05l an S5 Slopsie als CSLl 5 ot
3o J)L.\_A 9 bl cg.:l_w)‘; A d_=> ‘J.A 9 oals (5)9—‘\))_?
Obelidn)l5” ol wllas Sl 31 L armlas (rizrad 5 (o i
LQPJB U_" O eolaiw |u5\>J.‘>LasdaLo_m.a w).u.\.a J_'>‘3
Oaislo olass g €95 ¢ i Slows 7 8 4y Sedbl g5l


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

i = Cij * Xj M)

:QT B aS

X_] (&5l g;)"i sla,qse CIJ polaad asls Ii
50 ol s slaaxli colys o RESW ) IS Slaae
df_laoi‘s,_mjd)'s)o\‘ adolee b (lad I S
b oo aolio g 50,5 rax JoB Lol L os o
(F Jaoz) ol S0,

)
[=YNoWily

ol oS

SLal (e 059 i W g allabo 53 anlin (o8 jLonail
e Jlail aslsl g sl

b San pl i le oa i azd 5, 1 s il olilb
sl ol Lol (gl glals o5l
iy Ll ol 4 o sl 29,5 ailiorignd
.l kg 1-4DCB kgC H,. kgSO.. kgCO, Gj
Gl slo38 Slaads ou il o anlw Slg o (V)
Sl Sy S as HCL SOx NOX ;oL
B s (539 Sl AN Y Y s ey T SO, Jolss
(SIS slajls 65l @l Spae T olil 5l S
o Sz 5 el Gl (ol slaslE
YA /F cIAR AN o5 3 MET (g5lidas o, 5o
AYV) Gl =\Y

o Gt e (811 By 35 (o yiar QI

M o ay (S 5l (M e sl 285 1,3
Wlomuy syl B> s 5l e ol oolaul </V4F
oS o9 Jlems sl ol skl Ly g SIS
4l yo s 4l ) Wlomay 5 JUT labl (iliil Cgr
B Jgoz) ad ()55 SSlee 5 0 ploxd]

55 45 S o -

odal Cawdds =l Sy 4 > bl ads e o
et ools 18 () )9 | (g Al ad> 50 50
al> 5o 5l oael cwsdy ol oledbl Juos Lol Bus
do Sl ool adb v L SO (g Al
b ol Skl l lag )l alio s 5 o]
Sy as,z Sl bl el 6ol s Lo,
30 a8 by, 5l asdlas ool jo icwl oa 0ol ds gl
soliiwl cwl oo al,1 (VA) Ko g Rafiee axlas
Wl oo atin Sl olads ol (hey ol jo 000
(55l B yma e pslie o Sl adlbe (ol 4o
PP VO 2 ST UPP-R VW) I T L PO B L W
Pled G ol a8 )5 5 30 o slazs >
asdllas 0,90 Slid an casl Cewsa slascsnYl
ol jleslewl b o ad> e j0 .0id ools plaizl
03,5l F L5 ) Jslom ,0 a5 ) adolas 55 5 55w S
aosd Joos Slaad ;o Joles amlgan cowl oo
anlis olie ki o1 Slis 51 S e ey oyl

W00 8 A b Joles szl ulwl s oas

(VY F0) IS sl 5T adeds (65T 60595515 - Jgr

CO: Jolso 53k 5319 956

00l (o gd adlw oobo

\
Yo
<Y

Foun

VY

CO:
CH,4
N>O
CFCl11
CO
TCA

Z\Y

. ggjﬁg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OlsRed 9 (Joj5 e oo

(V) 2lonigid 3l J1 alib g5lw SRy oy -Y Joux

CaHi L1 Jolxo 3l sS329 55518 s g 55 A0l 0o
\¥ld VOC
Y CO
ey CH,
Y¥/A NOx
PM

(YY) oo s> 9,5 1 aib g5lw Sy sboygsl - Jgux

V-F DCB Joleo 3w SS9 59551 0us o g8 abliw o3bo oyl
fIYEY @
fEY ogu>
VIOE® pgadls 5o
V/+OEY oSt
VIYE) s
\/fEY 0ga
VIYEN pgaodls o
V/«AEY eS8
VIFEY o) Bl OS]

Al o @ ool adlw wolio jasass ogxni g pols axlllao o oul 0010 amassi gl -f Jguo

ol 08l amass gl Slaib
Gj ez 2 555 Srae i 55! e B pae
CO,, NOx, CH4 SlS sla 8
NOx, PM, VOCs 2loniigid 590 o

Pb, Hg, Cd, DiOXil’lS, waater, ngater, deater, BODwater, DiXinSwater (& 6L°g5>9)>

b 1PAA Lo /[o,lg2 6 Lo /@3 g 6,95
- Qlisoj /g2 0 jl93 09

Ol umo il gy pole ozl Liiag Ju ole oolilad 7Y
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

o Gt e (811 By 35 (o yiar QI

(030 cows ) yo9 yliw s Sl 03l Olgo ousdd Sl sl321 -0 Jgus

JrijReS b Jlo> S
Yo/5F YO/0 YV ¥ i g
81O Y/0Y \/F el
B/ fIVE Y/A¥ lgis
10/0Y VAP VoY K2l
A¥Y BIVY \IAY Sl gurie

N Y Ko
a1 Y/AQ YN oz

AR YAAY YY) ¥ SLl olye

IAY vy sz
2 Y/-0 \/Ys adyd
Y/00 Y/ JI¥Y ol b3
.f e |5 poees]|
VY YA Y KRR
\IY$ 114 SEY oyl 5 yuSls gy ST

oo (H2d Cundg) poty G )lw 4 byoye Slae
oz S5l 50 0T S g Sl (95 e diloy
S35 B man Gliee (2 e85 (i 90,5 o0 csalie
Syt Sl 0oz 5 Jol slog )b & by e o5 5 4
Jol s )b 5 Sl lasls 51 o i (6o pos
Gl (sla8 L atasl) ool ol ke o a8 1l
LIS iy st 5 et bl pyler ooyl
c P Ayl 9 e Sl Sl e (1 teS
5 o S (295 Ol om0l 5 oYL Gl

i (e 55 lash) Sle Giale s S

= .
50 45 Sl 55| (S o5 e dilean (Kb U]

71 F

Lasly

e I L

Al wly olge came JSCid syl S5 s
sl O Jodo gy gl g plasil je5 Gl s
33 090 g b -

Olgreds a5 Crl S gy )l b 00l olg Slos JS
Slye (58,5 ;i e bad ad)s L s 69,5 )5 s
IWM-1 Jow oledlbl g osls plaw 5l oslawl b g 399
IWM-1 Joe 50 (s 9550 925l i 0 (g3lasl ol
9 lga 4 0ad 3y slaosV Jloie £ Jgas o |, ol
2ty slogs s sl |y T 4y 00 8,1y sLmoans¥T e
oy (59 sl (el , S5 A p3Y s e s alE
sboles sl Wlomy Zo e 50 5o d (Sed Ll 2
WSS PRI S SERTLAIW] PR WP L B G PRESSRLY

. ggjﬁg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OlsRed 9 (Joj5 e oo

A gy g shaw 5o sud o oo Wilouwy s 39 395 (G e Wlouany (S a5y ablw Jloy polie -F Jouz

Wl g g b yo adlew Jloy polio

- o g9
Y] ook pow £9° Js s>y
YNSE+-Y  -Y/PAE+-f  -V/-fE+-f  FIVFEH-Y  YAAERY  wlews /U5 S ond Bpas 5
V- \E+- ¥ VINYE+- ¥ YIYSE+- ¥ V/-YE+-¥ Y/¥aE+-Y Slowy QJ/QS CO,
Ya-E+-f N+ E+-Y YI¥-E+-f VIYYE+-f VIYYE+-§ Slowy u—’/u-’ CH,4
¥0-E-+\  ASVE++.  SAE+-+  QJA-E--)  FA.E-\ Silow /o3 NOx
V/++E-+\  YA:E+++  VA-E+ee oo :Bte. Y/-E--) ailowy 7/ 05 SOx
MA-E--Y  V/$\E++.  QAE--)  of-+Btee /Bt ailowy o5 HCL
VIYSE++) ¥/« «E+-Y  YYYE+.Y  Y/FYE+.)  VVFE+-) Silos 3/ N20
VYYE+-\  $\YE+..  VIY-E+-+  §/¥YE+..  VY-E+-- Silows o3/ o5 VOCs
e BAee f[cBHeY O VSYEHY  ofeeBEtee ofecBtee aileay oi/p,5elS Pb
ofe«Etee VAOE+f  VWVE+-f e Etee efecEter Sl o5/p,SelS Hg
VIO-E+-Y VIYEE+- 0 MNYOE+- ¥ oo Etefen o Ete/en Slow w/ﬁ)ﬁlﬁ Cd
V/+0E--Y  4/f0E--Y  #/¥+E--Y  «+Et++fer < E+ef- ailowny oy p 5 Dioxins (TEQ)
MO-E+-\  YI$FE+-Y  SIFYE+e)  OY-E+e)  OFVE+)  wlewy o3/p,SslS Pbuater
VYQE+.Y  O/fSE+-) VIWE+.Y  MFAE+-Y  APAE+-Y by o5/p,SokS Hgyater
YYVE+.Y  QA-E+-) VARE+.Y  VFSE+-Y  VSOEH Y wlewy o5/p,SekS Cdyater
YASE+-Y  VIYOE+.#  VFAE+-Y  AYFE+S-Y VYSERY  wilews o3/p,SelS BOD
VfOE--Y  #\FE--Y VAAE--Y  4/-YE--¥  4/-YE--Y Slows o5/p,5  DioXinswaer (TEQ)
aligeo (g buw (S 5eeST as bl Slib Jloy polie 9 (o (339 -V Jyu

2 92 oLw Pl o2t Pew S92 ybw £3° S92 ybw Jsl s,bew Al
0390 wre  Jlypolie 39y ops  Jbypolie  oiga e Jlypolie  gi9y0 o Jly polie pigpdwme Jly polie >
VASE+-Y  YNFE+ey -vrsE+ef Eravtef cEAN+F CESfYEf -0RYE+Y sVFERY Y-ERer YRAERY (0 ale Gpae
Y/SAE+- ¢ YA\E+- ¢ VIA-E+-f Y/-YE+-f ¥/-¢E+-f Eosif+- ¥ E-fiv+-% Y/YaE+- ¥ \\YW-E+of \/$sE+- ¢ Slall glasls
YNOE--) OYAE-+\ ONVE+- - VIYAE+-) Y/VEE+- - Evont. - Eav/y--\ AUA-E-+) YIVFE-+ #/2-E-+\ Sl slaslE
Y/fsE+- - Y/IOVE+-) MAAE+-y Y/-sE+-Y #IAVE+-\ Ef-/y+-v Evyn+- Y/a-E+- YNAYE+- . Y/$$E+-\ LsLB)K .
YIYAE+Y - YNEE+Y - \/-YE+.5 YIAPE+- 7 EY./y+-.4 Esan+.# Even+-.vy \IWSE+-Y \IVEE+-A \IYSE+-A L;“-'GL%;’.’B)—"’

Y/AYE+)Y - \/-YE+-5 YIYYE+-a \IYSE+-v VIVEE+-A GQSBJ,SI ua>Lu

3y 9 55 6l ks lalllas s Ly alio o
YU slgiome Jdo a0 s B, b 5L (YF ) el i
5 Sy slapsle aS Wlawy o (ST olys

st alol Laan S

b 1PAA Lo /[o,lg2 6 Lo /@3 g 6,95
- Qlisoj /g2 0 jl93 09

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

10

Slora 5l oslawl 13wl paolud JTolge 51 o otac
IREX PP - DUV ICSPUPI ST JRLINT VX SIS -
allloe slag i gloay S 51 S Jds e 4


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

78 09 oy gyl 5o e 58 0 o YU el
a3l G reten 5 (SS9 ol S sl (Blage
il pg g i )3 sl Sl ialo )5 5150 st
Sy o5 Gl s glaslds sl s oYL
il Gl oo 4o Jl ed diloay 23b3L L oS Cl
asllas 7ols o Wi, J8las an |, glaslls slals
sloolawl LY q Jlw o oK ¢ Ganbarzadeh
G 0257 5> Slamy 285 Slogy i oo a3 2 )
(30 35 e 55 (65l Jlaziwl & yao o aS oy lis
byl Lal e )3 6 pSKenia a5 sald (leS o
28 530 323l 50 SIS a5 o g g 05 (glaslS
b g0 )b 5l it (65 51 Jlasiwl g 5 (Sl
(YO) cnl jgm

wlolws gupn (6= (golpiinn sbogy L aS plog>g Ly
Lol 5 5551 Gras ials )5 (cepe SR S e
Sl sy L atal) 1o bagy b l e o slaslsls
WS, dg el Lo a0 sleenigd slaslE
St aSlan azg b oload 55 55 del ash
03,5 o0 osaliino po g2 i g o5l g2 )l p3 C
a2l pola g jow adly Sla g > 45 dn ) oo a5 4y
Ol sl a il olads ol o cepe Hlwn LA
Loz el jgo adl; 5l oolaiwl & ygo 10 00,5 oo slpaiey
it 53,5 S 55 g SLalS oS i
35 ol et gl g ol g5 clajlE Lis
3979 jo— Alj 9 poole ooz bl 99 o)l 525l
ket 555151 @YU Gl 4 T ()l S sl a0l
hlie 10 0 agi | Sglas ol aile oo 48 cl L3
1) j9mw ab; anl,3 095 aalllas o o ISen g Nasrollahi
Al o aze Sy sbo )l G380 Jsle (i 5 g
0 aS 50 gladlas o (VF) aolodges olaie oo
ol 0038 ,5 ol )| Ko g Kermani Lwg Lol
63 5092 e vy spgeedlS Ll Jsle 1) ilo
(YY) 0sles S 8y ST

Y

o Gt e (811 By 35 (o yiar QI

g b Juloi -
)Q&M‘MQP}Q&Wﬁ}J)L-.&dW}J)L_M
o= )0 u—i’ﬁj}ﬂ ALl g somw Gla 2y Ceed
S e Jdo an (655l Brae (s o i slael oS
2 855 o 5 s SIS e sloalel 38
A3 slagy b 5l VL (Bl jue 80 Joa ey
005)'5‘ ‘_g))_s‘ dfa.o u‘)—».b » “_g))_s‘ ‘_;Yb ;9)_.4,0 J_Joéa
0yl 5 glailzdS slajls aile Lo el )b plw Lol el
B 51 45 s oo (L il gyl 5 e
il pom g2yl Sl e )l g2yl )3 0ad 0]y
59— by aS aal o ol an Vol wiles oo ga—S90 (]
P g %.)LL_»..J).J 45|):> Sl ob)S.; ‘_g)).'l .\_Jy d_séos
oz g2yl 5l (023 8) dilemy 53,57 90 Al Gle
Wl y 16 o 650l adgr Ll ol piiin (0mo,0 YO)
Sloay (550 (2 yagee (AT sloilonny 45 s (il oy
J=ds anledll; ol B gw g aee 95 0 xS
(Low Heat Value (LHV)) x5 =5 5> ;)
395 65,51 dlo 95 ol (559 adlj ol g 0l
BUSRURCS CR U PIE X I W T B-E L E S I SN
R e e T
5 S aeST o B el Sl o slapsle case
Con o oaiS &S )bt Lol slasl5 ales 5l ol 58
a5 g0 ol ol aolio 5l SO el (Sl ok S
S e 5 Bl 08 sl ore e SIS oy
adg o a8 i il asdlao ol jo il wilous
c P Ayl 5 e Syl 39,5 (o0 sl a8
cde adlo 1y o 518 ader jo i@ o S g 0 e

. }fg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OlsRed 9 (Joj5 e oo

S \.A.e))».cu-‘abju—eb)bg)“uf"wy)L‘—"”?o)b
oA el i S S

S s
PP U JUNVIPRWg D B E A L SN L L VRS
o=l e 1y aslwesls g Laoals cay i cailEge Ll
IRMAZUMS. DLl oS ales,s cole, adlis
REC.1398.662

‘;;‘é)u\é 9 M”’ y
o Blye b asl (L 1 (s Jol a5 atlie o
Sl Syt 33 i (L g (st e

Clslogy (gwdige 0 )| (bl IS alaiie 1o " 5 0 Sl
Olagos coigles Jbb coles Lol Vo V) oS L bae

LS;LO)Q ‘5._.»‘..\.@ Slevs 9 ‘}w).s la9_l.c o isls 6)5LJ 9

S ) Ken | QKM}' e g teml 0ol 1>l il
Go9ema 5 oLl (LBT (pgasy 1o b b (o)l s
aisled go 0,08 SCis

References

1. Movahed ZP, Kabiri M, Ranjbar S, Joda F. Multi-
objective optimization of life cycle assessment of
integrated waste management based on genetic al-
gorithms: A case study of Tehran. Journal of Cleaner
Production. 2020;247:119153.

2. Pires A, Martinho G, Chang N-B. Solid waste man-
agement in European countries: A review of systems
analysis techniques. Journal of Environmental Man-
agement. 2011;92(4):1033-50.

3. Norouzian Baghani A, Farzadkia M, Azari A, Za-
zouli MA, Vaziri Y, Delikhoon M, et al. Economic
aspects of dry solid waste recycling in Shiraz, Iran.
Journal of Mazandaran University of Medical Sci-
ences. 2016;25(133):330-34 (in Persian).

4. Guinée JB, Heijungs R, Huppes G, Zamagni A, Ma-

%ﬁ yﬂ/
h 1FAA glino ] /o lg2 6 ladhs /3135 6593

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£ Y

9 i e N e Gloze,S Pl Akl o
9 pzy Gyl |y (e Cn s L L ()9 (e S
Sl et (8 Jdo 4 ey gyl o 0l e
ome g slaslds slajl8 \Liasl g 65, Jlasiwl pac g
@ ek gl 505 gl (PN (o (2,5 LLA
gl (i Fnlbie CwgeS a5 5 (St 030 Lo

9 On e o Ay ase Sy )L b Gla s o
ez 5 iy o2yl an Lo pe (Sogll )L (o 2eS

S P g_g‘)—' )—U v\—wﬁ.«.os )‘ ool _wl uo5_a> 5o Ll
g dilomy o Sy Jdot (Sglite gl ciloy

Oloieds (V) 00,5 o 7 yhas golaidl — claixl byl b g

Olome du jieS aore Ceny SIS ogn Ly Jodoa
~.\_>‘o$9.o.: LH)M ).Q‘_».u .\JLo_wJ S e A.A_MJL».A 6y)L_~u

Fols molez oyl ((Se3lsST pamln (28 5 s s L
093 5 el (Shlya e pdle g CwgeS (8Ll
GPmlin Ll gy )l b an G (SBloge

soni P, Buonamici R, et al. Life cycle assessment:
Past, present, and future. Environmental Science &
Technology. 2011;45(1):90-96.

5. Manfredi S, Tonini D, Christensen TH. Environ-
mental assessment of different management options
for individual waste fractions by means of life-cycle
assessment modelling. Resources, Conservation and
Recycling. 2011;55(11):995-1004.

6. Winkler J, Bilitewski B. Comparative evaluation of
life cycle assessment models for solid waste man-
agement. Waste Management. 2007;27(8):1021-31.

7. Salem AA, Soliman AA, El-Haty IA. Determina-
tion of nitrogen dioxide, sulfur dioxide, ozone, and
ammonia in ambient air using the passive sampling
method associated with ion chromatographic and


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

potentiometric analyses. Air Quality, Atmosphere &
Health. 2009;2(3):133-45.

8. Asif M, Muneer T, Kelley R. Life cycle assessment:
A case study of a dwelling home in Scotland. Build-
ing and Environment. 2007;42(3):1391-94.

9. Rigamonti L, Niero M, Haupt M, Grosso M, Judl
J. Recycling processes and quality of secondary ma-
terials: Food for thought for waste-management-ori-
ented life cycle assessment studies. Waste Manage-
ment. 2018;76:261-65.

10. Ogino A, Orito H, Shimada K, Hirooka H. Evalu-
ating environmental impacts of the Japanese beef
cow—calf system by the life cycle assessment meth-
od. Animal Science Journal. 2007;78(4):424-32.

11. Zhao W, der Voet Ev, Zhang Y, Huppes G. Life cy-
cle assessment of municipal solid waste management
with regard to greenhouse gas emissions: Case study
of Tianjin, China. Science of the Total Environment.
2009;407(5):1517-26.

12. Asase M, Yanful EK, Mensah M, Stanford J, Am-
ponsah S. Comparison of municipal solid waste
management systems in Canada and Ghana: a case
study of the cities of London, Ontario, and Kumasi,
Ghana. Waste Management. 2009;29(10):2779-86.

13. Banar M, Cokaygil Z, Ozkan A. Life cycle assess-
ment of solid waste management options for Eskise-
hir, Turkey. Waste Management. 2009;29(1):54-62.

14. Cherubini F, Bargigli S, Ulgiati S. Life cycle as-
sessment (LCA) of waste management strategies:
Landfilling, sorting plant and incineration. Energy.
2009;34(12):2116-23.

15. Skordilis A. Modelling of integrated solid waste
management systems in an island. Resources, Con-
servation and Recycling. 2004;41(3):243-54.

16. Ozeler D, Yetis U, Demirer GN. Life cycle assess-
ment of municipal solid waste management meth-
ods: Ankara case study. Environment International.
2006;32(3):405-11.

17. Abduli MA, Naghib A, Yonesi M, Akbari A. Life
cycle assessment (LCA) of solid waste management
strategies in Tehran: landfill and composting plus
landfill. Environmental Monitoring and Assessment.
2011;178(1-4):487-98.

18. R. Rafiee, Mahiny ARS, Khorasani N. Environ-
mental life cycle assessment of municipal solid

YA

o Gt e (811 By 35 (o yiar QI

waste management system (Case study: Mashad
City). Journal of Agricultural Sciences and Natural
Resources. 2009;16(2):208-20.

19. Hasani M, Moradi H, Jamalinejhad M, Shoorabi R.
Environmental life cycle assessment of waste man-
agement system in Isfahan. The First Conference of
Urban Servises and Environment; 2013; Mashhad,
Iran (in Persian).

20. Houghton JT, Meiro Filho LG, Callander BA, Har-
ris N, Kattenburg A, Maskell K. Climate Change
1995: The Science of Climate Change. New York:
Cambridge University Press; 1996.

21. Shahnazary M, Jalili Ghazizadeh M, Shahbazi A.
Investigation of different alternatives on municipal
solid waste disposal by using life cycle assessment
(LCA) approach (case study: Ramsar). Journal of
Civil and Environmental Engineering (University of
Tabriz). 2017;47(2):29-38.

22. Solomon S, Qin D, Manning M, Averyt K. Climate
change 2007. New York: Cambridge University
Press; 2007.

23. Huijbregts MAJ, Schopp W, Verkuijlen E, Hei-
jungs R, Reijnders L. Spatially explicit characteriza-
tion of acidifying and eutrophying air pollution in
life-cycle assessment. Journal of Industrial Ecology.
2000;4(3):75-92.

24. Zazouli MA, Belarak D, Mahdavi Y, Barafra-
shtehpour M. A quantitative and qualitative investi-
gation of Tabriz solid waste. Journal of Mazandaran
University of Medical Sciences. 2013;22(2):86-90
(in Persian).

25. Ganbarzadeh Lak M, Sabour MR. Evaluation of
the life cycles of urban waste solid waste disposal
scenarios greenhouse gases and energy consumption
- case study: Siri Island. Journal of Environmental
Studies. 2010;36(55):67-78.

26. Nasrollahi-Sarvaghaji S, Alimardani R, Sharifi M,
Taghizadeh Yazdi M. Comparison of the Environ-
mental Impacts of Different Municipal Solid Waste
Treatments using Life Cycle Assessment (LCA)
(Case Study: Tehran). Iranian Journal of Health and
Environment. 2016;9(2):273-88 (in Persian).

27. Kermani M, Nouri J, Omrani GA, Arjmandi R.
Comparison of solid waste management scenarios
based on life cycle analysis and multi-criteria de-

. }fg yﬂy
1A Glimsj /o,lg2 o lods /pasjlgsojgs |
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

OlsRed 9 (Joj5 e oo

cision making (Case study: Isfahan city). Iranian
Journal of Science and Technology (Sciences).
2014;38(3):257-64.

Afgﬁ yﬂﬂ/
R 1FAA Glis ) /,lg2 6o /23193 695

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£14


https://journals.tums.ac.ir/ijhe/article-1-6194-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-10 ]

Iran. J. Health & Environ., 2020, Vol. 12, No. 4

&

Available online: http://ijhe.tums.ac.ir

£
£

AN
@ ;
\ £

o
%cﬂue\“ (V74
7
K3
% B o
”’(IAEH) \=

HEALTH AND ENVIRONMIENT

Original Article

% @
0, SN
" of Environ®™®

Selecting the best options of management of municipal solid waste using life
cycle assessment methodology (Case study: Noor city)
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2- Health Sciences Research Center, Mazandaran University of Medical Sciences, Sari, Iran

3- Department of Environmental Sciences, Faculty of Natural Resources, University of Tehran, Karaj, Iran

ARTICLE INFORMATION: ABSTRACT

Received: 11 November 2019 Background and Objective: one of the major challenges in urban management
Revised: 03 February 2020 in human societies is related to the collection, recycling and disposal of solid
Accepted: 08 February 2020 waste and sewage. Poor waste management causes pollution of water, soil and
Published: 18 March 2020 air. It will have a major impact on public health. The aim of present study was

to investigate the current status and select the best options of management of
municipal solid waste in Noor city (Mazandaran, Iran) using life cycle assessment
(LCA) methodology.

Materials and Methods: This research considered with five scenarios: 1)
Recycling, composting and unsanitary landfilling; 2) Recycling, composting
and sanitary landfilling; 3) Recycling, incineration and sanitary landfilling; 4)

Keywords: Life cycle assess-

Recycling, composting and anaerobic digestion, incineration, sanitary landfilling;
ment, Urban waste management, yelne, P g g > ’ Y &

Waste, Sanitary landfilling 5) Recyclin'g and unsanitary landfilling. The .req.uired data for life 'cycle
assessment inventory were collected through reviewing resources, preparing of
questionnaires, completing the questionnaire by staff, and field inspections.The
life cycle inventory was approved by the IWM model.

Results: The scenario 5, which is the current situation in the region, had the
highest environmental impact in terms of toxic emissions and ecological
indicators among all the scenarios. Energy consumption in the scenarios 1 and 5
was higher than the unsanitary landfilling in comparison to the other scenarios.
Accordingly, the scenarios 5 and 4 had the most and the least impact on methane

*Corresponding Author: gas production.

z karimi9069@yahoo.com Conclusion: According to the ecological index, the fourth scenario including

recycling, composting and anaerobic digestion, and sanitary landfilling was

the best scenario. Fifth scenario with the highest pollution load was the worst
scenario evaluated.

Please cite this article as: Zazouli MA, Karimi Z, Rafiee R. Selecting the best options of management of municipal solid waste using life cycle assess-
ment methodology (Case study: Noor city). Iranian Journal of Health and Environment. 2020;12(4):607-20.
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