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EXTENDED ABSTRACT

Introduction: Waste management is a fundamental challenge in urban communities, particularly
in developing cities. Khorramabad, like many other cities in developing regions, faces the issue of
improper waste disposal, leading to significant negative impacts on both the environment and public
health. The aim of this research was to assess the environmental impacts of various waste disposal
methods and identify the most appropriate option for waste management in Khorramabad.

Material and methods: In this study, four waste disposal methods were evaluated: sanitary
landfilling, unhygienic landfilling, recycling, and composting. The evaluation was conducted
using the Rapid Impact Assessment Matrix (RIAM) which allows for a structured and
comprehensive analysis of the environmental, economic, and social impacts of each method.
This tool facilitates the identification of the strengths and weaknesses of each waste disposal
method, providing valuable insights for decision-makers in choosing the most suitable waste
management strategy based on local conditions.

Results and discussion: The results indicated that composting, with a score of -182 in the RIAM
matrix, emerged as the most sustainable and efficient waste management solution. Composting
offers significant environmental and economic benefits, particularly in cities with a high
proportion of biodegradable waste. This method not only reduces the volume of waste sent to
landfills but also transforms organic waste into valuable products for agriculture or green spaces,
thus contributing to local economic development. Additionally, composting reduces the
environmental burden associated with waste disposal, such as greenhouse gas emissions and
contamination of soil, water, and air, which are commonly associated with unhygienic landfilling.
When compared to other waste management methods, particularly unhygienic landfilling,
composting demonstrated a clear advantage. Unhygienic landfilling, which received the lowest
score of -620, was found to have detrimental environmental and economic impacts. This method
contributes to pollution in the form of greenhouse gases, hazardous pollutants, and leachate,
posing significant risks to public health and the environment. Moreover, unhygienic landfilling is
economically inefficient due to the high costs associated with land acquisition, long-term waste
management, and environmental monitoring. In contrast, composting offers a more cost-effective
solution by reducing landfill reliance and creating new opportunities in the green economy. The
study also highlighted the value of the RIAM matrix as an effective analytical tool for assessing
the environmental and economic impacts of different waste management strategies. This matrix
provides a comprehensive framework for decision-makers to systematically compare the trade-
offs between various waste management methods. It proved particularly useful in providing a
rapid and systematic evaluation of the environmental and economic implications of each method,
aiding in the selection of the most appropriate strategy for the specific needs of Khorramabad.

Conclusion: In conclusion, the findings of this research suggest that composting is the most
viable and sustainable waste management option for Khorramabad. By reducing landfill waste,
minimizing environmental pollution, and creating economic opportunities, composting presents
a highly effective solution for managing biodegradable waste. Although the implementation of
composting requires significant initial investment, its long-term benefits, including reduced
environmental impacts and enhanced economic growth, justify the investment. This study
provides valuable insights for urban managers to make informed and optimal decisions
regarding sustainable waste management strategies for the future of Khorramabad.

Keywords: Municipal waste, Environmental impact assessment, RIAM matrix, Waste disposal
methods, Khorramabad City.
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Table 4- RIAM scoring and analysis results for the sanitary landfill option
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Table 5- RIAM scoring and analysis results for waste recycling option
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Table 6- RIAM scoring and analysis results for the compost production option

1521
Bi B: B A Al Gl boesgime cienjlase sl 2l | (S j oo
11 2 1 1 -A -4 SIS slajl5 Ll g lga Sl 1
2 3 3 0 1 N 0 i sl Sagl 2
2 2 3 1 2 -B -14 ey o] allsl 3
2 2 2 0 2 N 0 Seo Syl 4
2 1 3 2 3 -D -36 Eobals glogs Lacsl 5
2 3 2 -1 1 -A -7 Sialo b g SB 5 lbl 6
1 3 1 2 1 -B -10 i Slowns 5 (S 0055 7
2 3 3 2 2 -C -32 SL CeaS § s Jols 8
3PS [ (S sz
1 1 1 2 3 -B -18 LF g g sl 1
112 0 2 N 0 S5l Corax 2
11 2 2 2 -B -16 ety E55 3
1 3 0 2 N 0 Golr 5 LS (slaolSi 4
o83 | (elodz | b
12 2 -1 1 -A -5 s oo 1
11 2 -1 1 -A -4 (onsos Slguiio) (333 Jome Sy Sl mals> 2
11 1 2 3 B -18 oyes Cublag 3
1 1 1 0 1 N 0 Sotils slooigy (slyzl g Ay 4
2 1 3 2 3 D 36 it slacis b ol g (o 50 S 5
2 2 2 1 2 B 12 e s 6
12! | golasdl byxo
11 1 -1 3 -A 9 ST RPN AVP 1
1 1 2 -1 3 -B -12 waass Slles 2
1 1 2 1 3 -B -12 G5 el O yg 55 3
1 1 2 -1 2 -A -8 RUUS SR [ I 4
1 1 2 0 2 N 0 o0ilogdly (35 sl Crmn) Cel D y9 5 5
2 2 2 2 1 -B -12 O el &y 6
11 2 2 2 -B -16 orbont olge el &g 7
11 1 2 3 B -18 @) slean o 8
11 2 0 1 N 0 85k Jgame slp ob,lL 9
2 2 3 1 3 C 12312 STl slaanja 10

&

VEB oo o) o)l T 05 s slarme pole aslila

0



bl 3 e 5o 00T late dy ailany a0 slo b, duslio 5 L)

ol ylid asdllas ¢yl ;0 RIAM s 5ile 31 oolatwl .ol
adg golaidl 5 ctnjlame ghlie 4 azxg L oS
Sl slagis, gl Glr ansS it SewgeS
Sl Bl o lyie 4 Wil oo g Canl wilowny Zu ps
R R T
Gt g 5 LI sl a5 el p3¥ ol
5 &3 snabn by, ol 005 Ll ¢l
sblie 5L WS Sl o ) el oS a0k
sl i 50 wlive Slidss 0gd (5,18 po o o] Bowask
o 4 cngaaS 0dgs a8 wlesls ylis oble 5 b alie
(St Sodlows ;0 piiolud olge (YL (glgiza
395 adgi 9 (93 lanilony 28l sy conlie a5
aS el 00,5 L3l 55 Ayilara er al. (2020) .cwl ]
Mg 5 (ol (1alS crge Wl go Cegeat Sls
ooliisl ol anlllas .39 Cony jlasma (gl 03933155,
Syl ST QL5 ln ) RIAM (e 5L
Slagisy b amlie )5 0855, cul Cenl 05,5
5 & @l bl o (2 BB sble (2l S
Pazoki, and ) ocalplxl glo iogh 0 o)l 5.8
Ghobadi and Ahmadipari, 2022; Dalaei, 2017
S5 &)l Glsie 4 RIAM 3,5 (Abbasi ef al., 2024 ;
ond dwl Wlows oo aige sl s, Sl 6l
Vol 3l e colalllas plos b aios ol s o
sl sl sl b5 sl ki CosgpaS adgi a5 5,8
olaidl 5 gjlaze sla Shs b oalie sloyed
Gzl o J ol el Lae 5 gl ,Sal, S5 50 aliee
ISl 58 Cales aiels by, il Be
sobed 3 0lg b el (sagos Sijgel (SIS (5,138 ale s
Pra> B rzed 05 e ol bl

23,5 0,Lal 5259 150 4 Glg¥ o0 Baion (slacydgacs
OB Sl (2) (el () ke s G ol o -
S o3 s 1 (Somrgen 5 L o 2thage e

9 Slowsy 5l (65,1 adgi (g 59mall; sl (5,508 sla iy,

Ol (it Bl g Caglyl (i 6l s v lie
Sl oal ools LS Y Jgaz o RIAM g 5le LB o
9 8Lk (alage o8 ol ;K00 (soleriny A S 4w
S TN U PRI
il &S W e ol Zass 5 Wog 6 YL Caglyl
Cejlame stz BB ot SIS 0l o b,
Olpe & CongeeS 3dys bl aibls (5508 Ll
Ot i Candls adlllas opl jo VL Coglsl b (gl ;8
Sl 4 azgi b oS S RIAM Gy 5l yo ) 5Lt
al.ﬂrn):;» S 30 gdel gdileny asyo Ve 5l i
SowgeeS ddgi s () a5 BB g pdyolis
Sope slp anaes gl el G plgie 4 Wlgs
@ azxgi bofod gy cnl st 43S Sl 50 baaileny
$ilgs g0 ey SLLbl LoDl (6 laels g (65,5LS o Sug
G055 sdg e (B ladileny ol opdle
Qg 09> (pl a5 99l (65,9laS g )0 eslitul (gl
oo & (4295 B (St jlarzme 5 solatdl bl 355
slo Sogll mals ;o wilgy o Lbd CavgaaS ags 05l
O 4 5l Rels b asly wll S5e baslewy I A6
ol gl 5 S (gl 5l 6,55l rizren 5 ilony
2ol 0I5 Gl oS Lia> e ol 5k
S5 Olsie 4 Slg oo (6t Gaailony 51255 0 g (0]
WS oo oo )1555L88 5 5ed slp az dalys e
b eadly,s S oS aihate gl goladl anwgs 4 g
6 s Gladilony jo pdyold olge YL w4y ax g
2l C8L5L Gl Fowlie jluw gl S CungeS oy
S S @b 5 550 a5 gyl 1 el lasslony
G100 00 sl Olge s Sla Sy arazgi bg ol
«uls o (Abbasi et al., 2024) sl poolw jlews o1 5
e geve slaghy, QL a5 C8)5 ax Ol
L oaS oblp,s asle olo,ed ;o ohgds wiloms Co o
Wi axlge S jlasre OIS 5 lowy (YL o>

Lo by, ool e Sl gl 5 38 (b)) pikie

VEB oo o) o)l T 05 s slarme pole aslila

55



OHer 5 (52355 50

(oyad iy ez | laind ples i magh ool -
a0 JalS ek a1y lasg e g oleips s slacylesls
B9se szl 5o bap] o8 i a5 Jloys sl 4 S

sl (Sl Ailay Co e plnens
Y55 ¢ o8l Dl s Jed 5l (i BB s Jelgs -
slagby; szl p atlgioe (o slacaalw 9 olazl
o] @ adllas cpl o Lol )38 50 wlews Cupoe

T PR W 4.¢_’>‘b)4

sl alsls 0 )5 conl See (g slag,5lid

ples wilg cod Lol el 0l )5 (5,15l RIAM s jilo -
e glagls, sloizl s (g jlarme Glo Soeomn
23 59> U sy Gl eimizren oo iligy ) Silewny
el disly ol IS glad ay ¢ ol

CawgraS adgi golatdl gblse az ST Gubioi (ol )0 -
gl )l ale y slaay jo 535 Joloo Lol cond oL

RO PR W ‘al.‘;u‘ LS‘;P O ygo 4 LS)“’"Qi’ 9 (SvL».Lo.C

RIAM &y &I 531 (b 551 (o 5 lo Sl 32 oy 2 9590 S 35 Guiucaglgl -V Jgur
Table 7- Prioritizing the options under consideration based on the RIAM Rapid Impact Assessment Matrix

@l o)) O i ol
72 3 19 10 1 0 9 -18 -35 71 -108 s arals
108 71 35 18 9 0 - -10 -19 -36 72
E D C B A N -A B - D -E s 0390500
EXINREREN
0 0 0 0 0 0 1 1 2 4 0 ol [ S5
0 0 0 0 0 0 0 0 1 3 0 PRGNSR
0 0 0 1 0 1 0 0 2 2 0 i el
0 0 0 0 0 6 0 3 1 0 0 <>l solaidl
-620 0 0 0 10 0 0 -7 -55 -146 -422 o
Sl 30
0 o0 0o o0 o 0 1 3 2 2 0 oo [ S350
0 0 0 0 0 0 0 2 1 1 0 590951 (o 5)gm
0 0 0 2 0 0 1 2 0 1 0 S el
0 0 0 0 0 6 0 3 1 0 0 sl salasl
-432 0 0 0 20 0 0 -10 -137 -116 -189 0 poes
iloany Sl 5
0 0 0 0 0 0 1 3 1 3 0 o [ S5
0 0 0 0 0 1 2 1 0 0 0 55095V (o5l gm
0 0 1 1 0 1 1 1 2 0 0 Ko il elaza]
0 0 0 1 2 3 0 3 1 0 0 szl golail
-269 0 0 20 25 10 0 -25 -93 -98 -108 0 o
CansgzaS g
0 0 0 0 0 2 2 2 1 1 0 otbond [ (S 5ud
0 0 0 0 0 2 0 2 0 0 0 55095V (o5l gm
0 1 0 1 0 1 2 1 2 0 0 S i elom]
0 o 1 0 0o 2 2 5 1 0 0 Vol
-182 0 36 21 12 0 0 -37 -146 -32 -36 0 o

VEB oo o) o)l T 05 s slarme pole aslila

44



bl 3 e 5o 00T late dy ailany a0 slo b, duslio 5 L)

9 o ylamme Sble 9929 b 5 S8L3L g e e
5 W adyl il & s Jds 4 (golad
Olpre 4 wlge 3lop g silelaa o (28 sl il
055 b 2Ll el Jlo il b b pgs S
950k Wlowy Cu e el S 4 Wl o0 CengieS
aS aes o lis adllae cpl olys,s gh e dal,lS
&5 slagss, el bl sl S50 IR RIAM s
9 ‘_goL.aS_'é‘ ‘u........:)bw SLQ’)L:-’U’ u.d)f ).b.t 3o
alie Lo b oloyed @l 1) Gho) e (sl
CawsgaS 3Jg5 9y 99550 Sloiuy bl 3 ) wilowy
OIS 5o 5 09 a8)S L s ol S, e«

208 1zl ally S y0 )l e

S5 Sl
slcoles 3l aS auls oo p3Y 0> 5 dlie HBasss

a4 Soyad g Sad b cpl pll jo ol olKisls
.0)51 Jos

Codgd o

' Rapid Assessment Matrix

References

Abbasi, H. 2022. Investigation of city prosperity
indicators in Khorramabad city. Human Geography
Re-search, 54(2), 599-615.

Abbasi, S., Modibbo, U. M., Jafari Kolashlou, H.,
Ali, I., & Kavousi, N. 2024. Environmental impact
assessment with rapid impact assessment matrix
method: during disaster conditions. Frontiers in
Applied Mathematics and Statistics, 10, 1344158.

Ayilara, M. S., Olanrewaju, O. S., Babalola, O. O.,
& Odeyemi, O. 2020. Waste management through
composting: Challenges and potentials.
Sustainability, 12(11), 4456.

S 5 4o
slaghy, SLil &5 wimo e Glas egl ol @l
)l wxeils wblp s b 50 Wlowy @ sl cenlio
aniS o golaidl g eletzl (g jlaoe IS 380
b slowy @ds calize slaghy) amlie g Jelov ool
U9y 45 8l5 Las RIAM g s i) e il 51 olici
2 S dlse Vb e s 4 egeS Wy
sllye S5l aniS e woblpys 65 sloailony
Lesas o9y cnl ool golatdl g oloiz (o jlarme
Slgi b aS w09 oo (B0 Slasilonny x> a5 el
alS g ol,0laS (sl aelys bl ISl ( JT 0gS
slzl a4z 51w oo mal S ) wilowy o poe slaas o
Lol sl (e F BB adsl 65l ke po atosls (29, (0
5ol g Sl Sogll als alax 51T Senily cble
2 WS (oo 4z | lanje (ol (oeges Cdle S5
bl y3 5oyl Jl ;5 a8 (Sblageyed (3 s o bk
S RIAM ol31 5o 1) 5kl 0 yieS” 09l oo 1)
9 wlpd Cupde gl 095 Judo 4 by, cnl 08
Slesil (seiny sloel (Fogll a ymie wally slasls
Dgd oo sbilage Dlblre slxl g slallS sbajlE
sladinze Jodo 4 by onl wgolasdl Jlai 1 iznen
250 slan ;5 o Jlo o3l pos 5 Jaig o> YL
QB 4 Sews 4z Sl (il B by Sl

30 olizmen Ll w)lo (6,508 e <l W‘Ae‘.:).&

&be

Bahadori Amjaz, F., Morovati, M. and Bemani, A.
2020. Assessing the environmental effects of urban
waste landfill and its interaction with the
environment: A case study of Yazd city in 2017.
Health and Development Journal. 9, 1.

Chakraborty, S., Majumdar, K., Pal, M., & Roy, P.
K. 2022. Rapid impact assessment matrix for
munici-pal material disposal for Agartala City-a case
study. Materials Today: Proceedings, 65, 3293-
3299.

Drayabeigi Zand, A., & Vaezi Heir, A. 2019.
Environmental impact assessment of solid waste

VEB oo o) o)l T 05 s slarme pole aslila

FA



OhSen 9 (533555,

disposal options in touristic islands. Advances in
environmental technology, 5(2), 115-125.

El-Naga, A. 2015. Environmental impact assessment
using rapid impact assessment matrix (RIAM) for
Russeifa landfill. Jordan. Journal of Environmental
Geology. 47(5), 632-39.

Fazelnejad, N., Mirzaei, R., & Heidari, R. 2017.
Application of Electre model in locating of
municipal solid waste landfill (case study: the city of
Khorramabad).  Journal of  Research in
Environmental Health, 3(1), 56-66.

Gheybi, M. J., Chehreghani, S., Azimi
Youshanlouie, M., & Darvishi Qulunji, Z. 2022.
Environmental Impact Assessment EIA of Landfill
of municipal waste in Urmia city using rapid
assessment matrix method (RIAM). Environmental
Sciences, 20(3), 117-136.

Ghobadi, M. 2023. Environmental Monitoring and
Assessment for Landfill Site Selection Using GIS-
Based SWARA and Rapid Impact Assessment
Matrix. Avicenna Journal of Environmental Health
Engi-neering, 10(1), 57-64.

Ghobadi, M., & Ashmadipari, M. 2022. A hybrid
model for assessing the effects of industrial
complexes on the environment using a fuzzy expert
system. Jundishapur journal of health sciences,
14(3).

Ghobadi, M., Ahmadipari, M., & Pazoki, M. 2020.
Assessment of Disposal Scenarios for Solid Waste
Management Using Fuzzy Rapid Impact Assessment
Matrix; a Case Study of Khorramabad Industrial
Estate. Pollution, 6(3), 531-541.

Hoveidi, H., Ahmadi pari, M., Vahidi, H., Pazoki,
M. and Koulaeian, T. 2013. Industrial waste
manage-ment  with  application of RIAM
Environmental Assessment: A case study on Toos
industrial State, Mashhad. Iranian (Iranica) Journal
of Energy and Environment. 4(2), 142-49.

Ijas, A., Kuitunen, M. T., & Jalava, K. 2010.
Developing the RIAM method (rapid impact
assessment matrix) in the context of impact

significance assessment. Environmental Impact
Assessment Re-view, 30(2), 82-89.
Kakaei, K. and Riyahi Bakhtiari, A. 2016.

Investigation status of solid waste landfill by method

of rapid impacts assessment matrix in environmental
impact (RIAM) in Hamadan. Iranian Journal of
Research in Environmental Health. 2(2), 173-182.

Khalili, S., Tavakolinia, J., Mobarghei Dinan, N., &
Soltaninejad, H. 2021. Environmental Impact As-
sessment of Large Commercial Complexes in
Metropolises Using RIAM and EMP, Case Study of
Arg Commercial Center. Motaleate Shahri, 10(39),
99-112.

Mondal, M.R. and Dasgupta, B.V. 2010. EIA of
municipal solid waste disposal site in Varanasi using
RIAM analysis. Journal of Resource, Conservation
and Recycling. 54(9), 541-46.

Pazoki, M., & Dalaei, P. 2017. The assessment of
waste source-separated system in Tehran and
compara-tive analysis between collection systems by
RIAM  method. International  Journal of
Environment and Waste Management, 19(3), 233-
247.

Rawal, N. 2019. An approach for selection of solid
waste disposal sites by rapid impact assessment ma-
trix and environmental performance index analysis.
International Journal of Environment and Pollu-tion,
66(1-3), 127-142.

Srivastava, R. R., & Rawal, N. 2021. Approach for
the Assessment and ranking of hospitals based on
waste management practices using RIAM,
sustainability, and EPI techniques. Journal of
Hazardous, Tox-ic, and Radioactive Waste, 25(2),
04020076.

Suthar, S., Sajwan, P., & Kumar, K. 2014.
Vermiremediation of heavy metals in wastewater
sludge from paper and pulp industry using
earthworm Eisenia fetida. Ecotoxicology and
Environmental Safety, 109, 177-184.

Taheri, M., Gholamalifard, M., JALILI, G. M., &
Saghebian, M. 2017. Environmental impact
assessment of Tabriz's municipal solid waste
disposal site using rapid impact assessment Matrix
(RIAM) and leopold matrix.

A

W

A~y
a
=

VEB oo o) o)l T 05 s slarme pole aslila

£



‘“ol;,'!‘a)s o 5o oY1 Olore 4 Silewy @30 slo g, anslio g b3l

This page is intentionally
left blank.

VEB oo o) o)l T 05 s slarme pole aslila
Y-



