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Abstract

Background and Obijective: Employed workers in wastewater treatment plants are always exposed to
threats of risk factors in the workplace such as harmful physical, chemical and biological factors.
Therefore, the present study assesses the safety, health and environmental risks in the wastewater
treatment plant in west of Ahwaz city to investigate these risks and provide the necessary solutions.
Material and Methodology: After the field visits, interviews to experts and staffs of treatment plant
and internet researches (2018), a list of the most important risks was identified and given to the experts
and staffs. In order to analyze and prioritize the risks, it was used from AHP and TOPSIS, which are
multi-criteria decision-making methods (MCDM) and as well as the entropy technique to calculate the
weight of the indicators. In Continuation to prioritizing strategies of factors, in order to removing the
conflict between TOPSIS and AHP results, it was used the ranks mean.

Findings: According to the results of AHP and TOPSIS, the most important safety and environmental
risks that were identified, are impact to rotating parts of systems, entry of toxic materials and
impermissible industrial wastewater and the dispersion of biogas from sludge digestion reservoirs. Also,
according to the results of the ranks mean method, among the safety and health risks, it was Assigned
impact to rotating parts of systems to score 1/5 the first priority, the electric shock and the dispersion of
bad gas from wastewater to score of 3 and 3/5 were the second and third priority respectively. Among
the environmental risks, it was Assigned entry of toxic materials and impermissible industrial
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waste water, the dispersion of biogas from sludge digestion reservoirs to score of 2 first priority, fire
and explosion score of 3 second priority and fluctuations of waste wate discharge score of 3/5 the third
priority.

Disscotion & Conclusion: Given that the performance of wastewater treatment plants is a function of
various human, natural, equipment and functional factors at the exploitation stage, therefore,
management of these factors will help to improve the process of exploitation. In the present study, one
of the most important management actions to reduce the level of risks identified, can pointed to apply
of work safety guidelines, establishing of facilities and necessary equipment to burn additional gases
and prevent their dangerous accumulation in the treatment plant environment, perform pre- treatment of
industrial wastewater and continuous monitoring of effluent wastes to match with environmental

standards.

Key words: Risk index, Waste water, TOPSIS, MCDM, Wastewater treatment plant.
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Figure 1. Location map of West Ahwaz wastewater treatment plant
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Table 1. Weight of safety and health indicators
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Table 2. Weight of environmental indicators
C3 C2 C1 sl G

- [AAYAYAN -4 - [AASYOAN OF -[aAOFAY A8 Ej

NRAYATAVIR <[ AYFEVATS <[ VFYPA-S dj

- [YEETABYYA -[Y-AYFFAFA - /PYFYYAATS wj

09390 09 Jloy s yilo Y Jour
Table 3. Normalized Weight Matrix
Y OF JYYs A 339 VALZs AR JIYve 339
9 ! ot
C3 Cc2 C1 C3 C2 C1
ol shao

S[+QVEYELY | /oPAREEAR | /1 A8YYYED All SLYYAYEN-¥ | [-VYAYNAQA | /- 00VPVEYY Al
S[+QVEYELY | /-pPARPEEAR | /1 -A5YYYED Al12 SYAVAANAO | /-YYAYNAQA | +/-AYYEYAYOD A2
S[+QVELYESY | o/)--YAAVER | /1 -a8YYYED Al3 SLYYAYEN X | /- YYAYNAQA | +/-AYYEYIYD A3
SAYYY - YEY SAYYYYYAQA | /1 -a8YYYED Al4 AT AN BRYARE N A s AL VIR IRYARR A 4 PN 72 Ad
S[+QVELYEY [ o) e-YAAYER | -/ OFATASYY Al5 SINEEYOYY .5 | /- YYAYVAQA | -/V)-¥YYASS A5
S[+QVELYEY | ATYVEYARA | </-AYYOVATA Al6 SIVEEYOYY-S | /- VYATVAQA | -/V¥VA-YA0A A6
SAYYYYEY SARES EEAA LU IRVARE TR $20 Al7 SYAVARYOO | -/VFASEYARY | NV -YYYAYS A7
[+QVELYELY | o/)--YAAVER | -/-AYYOVAFA Al8 SINEEYOYY-$ | /- YYAYVAAA APV YOOA A8
NAARARAES A ARARELY I VAR TR $90 A19 SLYYAYEN-X | /1 -QVEVAQA | /- ATYYEYAYO A9
NAARARAZS <[Y+-YA4VEQ | /- AYYOVAFA A20 SINAYARYOA | +/-YYATNRAA | /- ATVEYIYO A10




™) v 3lgpl 08 OB L adhai (S ) buo 9 (Ll Seu) (b))
19590 ldio (o (i yilo I ol kw9 o sl ST oyl - F Jgur
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Table 5. Results from Environmental Health Risks Assessment by TOPSIS Technique
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Figure 2. Hierarchical structure of risks in the present research
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Table 6. Prioritization of risks using AHP method
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Table 7. Final Risk priorifization Results using Ranks Mean
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Table 8. Types of risk, their consequences and proposed control strategies

Sy50 50 b.:.o;"l sl loiag oyl LgLaWLg)l)éﬁ
olyor 4y 1) jlas 59 Jloiol aS sl ;8 ole codled gac a5l Jole> 59y ouiS > Olahad b 595 1

adsle

iy a1 el Sl Lo il 300l

D)|5.4 )99 ;JS.M: ‘5 LS"M dLb “."?‘"’

= =

Olis J55S s ek Sl 9,50 0aims laie (o Dle _ SBS5 G
J)a )A¢L>
&
adS gl o y0 o1o)1 8 cabgma slsn arges J 7S O b g (oS sy LS e slol5 zg,>
5 9498 5l S sl gz (3 5 il O glo 2l 13) obgy > ool
53k glizly QLS Gjaal Y Josdlygims ags o o . e
Sy Sl Sols> 599 15 (Tl emdily (6590 251

e Sy Co poe pllas B




VO v 3lgBl 0y ONSL Al aniial (S § bawxo g (Sl Sowy (U )

@ adss 5l 8 ceio gle Mo asal iy plx]

sl Clag et (ol 9 e (g 50 OB a4l

Lons o sl il L T aillas Cg (9,5

Sty b lilenl 5 Ol 2,5 Ly (o 3lga 099

S Gilism ogas ;o w3Y Sl 5 Slaculs sloy

5559 31 oolital 5 i im Sleba 5l ol e | il i3yl ols> S5 s S0yl

o3 5 B g st

adgi Cgs ol
tﬁjf“s b paws )'| solaw! oy 0 ,Sdes s ]
it S M ahuad sl )0 P 59 sl o Slilugs
Candg (5 ol 10 b con 8,515 st Cyo W. .
79> Pl oS alS S99
2,518
St g pads

Method. Polish Journal of
Environmental Studies, 21(1): 95-105.

6. Heidari, M., Rezayan, S., Nezakati, R.,
2015. Environmental risk evaluation of
the exploitation of the lake in twenty
second region of Tehran by using
MADM multi criteria decision. Journal
of Marine Science and Technology
Research, 10 (1): 97-117. (In Persian)

7. Rezayan, S., Jozi, S.A., Ataei, S., 2016.
Assessing Environmental Risk Caused
by Zanjan’s Paverood Dam in its
Construction Stage Using a
combination of TOPSIS and RAM-D
Methods. Journal of Engineering
Geology, 10 (2): 3445-3465. (In
Persian)

8. Mirabi, M., H. Mianabadi, M.
Zarghami, M.B. Sharifi and Mostert. E.
2014. Risk-based Evaluation of
Wastewater Treatment Projects: A
Case Study in  Niasar City,
IranResources, Conservation and
Recycling, 93: 168-177.

9. Shin, D.W., Y. Shin and Kim. G.H.
2016. Comparison of Risk Assessment
for a Nuclear Power Plant Construction
Project Based on Analytic Hierarchy
Process and Fuzzy Analytic Hierarchy
Process, Journal of Building building

Loz 05,5 0l )l i IS ael LG 5l ass 3 allie o

ol 5ol oo e LVl cris oRiils ey

o Jlanl oyt B il aia Ll )5 (LSS )

Sasl o Gadod ol pll sl jo (gase—i3,l Sl

.)9..,: <° ‘5;‘\5)..\5 9 7&.4..) 5 ‘A}.)LQJ

References

1.

Azimi, S., Amir nejad, R., 2012. HSE
education for all. 3" Ed. Tehran: Fadak
Istatis Pub. (In Persian)

Amelian, Sh., Ahmadi, A.M., Koofigar.
H.R., 2016. Assessment and
Prioritization of Project Risk in the oil
and gas Industry Using Fuzzy Topsis
Method. Internation Journal  of
Decision Sciences, Risk  and
Management, 6(4): 363-372.

Halvani, Gh., Zare, M., 2013.
Engineering of Systems Safety and
Risk Management. Tehran: Sobhan
Pub. (In Persian)

Asgharpour, M.J., 2015. Multicriteria
Decisin Making. Tehran University
Pub. (In Persian)

Jozi, S.A., Saffarian Sh., Shafiee, M.,
2012. Environmental Risk Assessment
of Gas Power Plant Exploitation Unit
Using Integrated TOP-EFMEA



http://jmstr.iau-tnb.ac.ir/article_520552_en.html
http://jmstr.iau-tnb.ac.ir/article_520552_en.html
http://jmstr.iau-tnb.ac.ir/article_520552_en.html
http://jmstr.iau-tnb.ac.ir/article_520552_en.html
https://jeg.khu.ac.ir/article-1-2328-en.html
https://jeg.khu.ac.ir/article-1-2328-en.html
https://jeg.khu.ac.ir/article-1-2328-en.html
https://jeg.khu.ac.ir/article-1-2328-en.html
https://jeg.khu.ac.ir/article-1-2328-en.html

OlHSen g LS9

1P oo (328598 MNP o lod (o § buxo (65909555 g pole Yvs

17.

18.

19.

antibiotic resistance of a mixture of
hospital and urban sewage in a
wastewater treatment plant, Journal of
Environmental Science and Pollution
Research: 1-11.

Huber, S., M. Remberger, L. Kaj, M.
Schlabach, H. Jorundsdottir, J. Vester,
M. Arnorsson, |. Mortensen, R.
Schwartson and Dam M. 2016. A first
screening and risk assessment of
pharmaceuticals and additives in
personal care products in waste water,
sludge, recipient water and sediment
from Faroe Islands, Iceland and
Greenland, Science of the Total
Environment, 562: 13-25.

Tabesh, M., Badali Bavani, A.,
Asgarian, M., Roozbahani, A., 2015.
An Algorithm for Risk Analysis and
Management of Wastewater Treatment
Plants.  Iran- Water  Resources
Research, 10 (3): 53-65.

Shanaki Bavar Sad, M., Ahmadi
Moghaddam, M., Ryahi Khorram, M.,
2014. Assessment and management of
environmental, Safety and health risks
of water treatment plants in Ahvaz
(Case study: water treatment plants No.
1 and 2). National Conference of
Environment, Dahaghan: Payame Noor
University.

10.

11.

12.

13.

14.

15.

16.

construction and planning research, 4:
157-171.

Najafpour, F., Soleimani Babersad, M.,
Denak, H.R., 2014. Study for Reusing
Wastewater and Wastewater Treatment
Plants Sludge in the City's Green Space
(the Wastewater Treatment Plant in
Ahvaz). Quaterly Journal on Water
Engineering, 2 (2): 135-142. (In
Persian)

Jozi, S.A., Shafiei, M., Saffarian, Sh.,
2016. Application of Multiple Attribute
Decision ~ Making  Methods in
Environmental Hazards Analysis of
Protected Areas (Case study: Helleh
Area of Boushehr). Environmental
Researches, 6 (11): 14-97. (In Persian)
Ataei, M., 2005. Using TOPSIS to
determine the appropriate extraction
method. 24" Conference of The earth
Sceinces, Geology Department. (In
Persian)

Saaty, T.L. 2000. Fundamentals of
Decision Making and Priority Theory,
2nd Ed., PA: RWS Pub., Pittsburgh.
Ghodsipour, S.H., 2009. Hierarchical

Analysis Process. Amirkabir
University of Technology Pub. (In
Persian)

Ataei, M., 2015. Multicriteria Decisin
Making. 3 Ed. Shahroud University
Pub. (In Persian)

Laquaz, M., Dagot, C., Bazin, C.,
Bastide, T., Gaschet, M., ploy, M.C.,
and Perrodin, Y. 2017. Ecotoxicity and


http://jwe.iau-shoushtar.ac.ir/article_529624_en.html
http://jwe.iau-shoushtar.ac.ir/article_529624_en.html
http://jwe.iau-shoushtar.ac.ir/article_529624_en.html
http://jwe.iau-shoushtar.ac.ir/article_529624_en.html
http://jwe.iau-shoushtar.ac.ir/article_529624_en.html
http://www.iraneiap.ir/article_12796_en.html
http://www.iraneiap.ir/article_12796_en.html
http://www.iraneiap.ir/article_12796_en.html
http://www.iraneiap.ir/article_12796_en.html
http://www.iraneiap.ir/article_12796_en.html
http://www.iwrr.ir/article_13467_en.html
http://www.iwrr.ir/article_13467_en.html
http://www.iwrr.ir/article_13467_en.html

