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Abstract

Water pollution has received particular attention in recent
years. Among its reasons can be the water scarcity or drought.
One of the methods which significantly help to manage this
crisis is reuse of the effluent of wastewater treatment plants. In
big cities, wastewater is usually collected by an integrated
wastewater collection system and then treated in a centralized
wastewater treatment plant. This approach has lots of
limitations regarding wastewater collection costs, risks of
unanticipated events and treated effluent reuse. Furthermore,
in less populated cities, using centralized wastewater treatment
plants might be costly when concerning infrastructural and
operational costs. In this situation, it is recommended in the
literature to use decentralized wastewater treatment plants
(DWWTPs). Therefore, it is crucial to highlight and locate
communities with more potential to use such facility. This
study aimed to locate the communities which have the most
potential for construction of DWWTPs and dedicate them a
fuzzy-AHP index. Based on the findings of this study, the
prioritized societies with high potential to build DWWTP in
Qom Province are Sarm, Vanarch, Jandab, Varjan, and Kahak.
Finally, the communities under the study were compared
regarding wastewater collection system costs by using WPM
model. The results indicated that constructing DWWTPs are
multiple of times more economical than the centralized
approach.
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Table 1- Detailed description of Qom Province wastewater treatment plants
w2 bl Vol sailbadal Oly s —) Jous

Treatment Population

WWTP Method Status Cgverage
Emergency Aerated lagoon Constructed and in operational phase 110000
Number 3 Activated Sludge  Constructed and in operation phase (One module) 250000
Number 2 Activated Sludge Constructed but in maintenance phase 251000

Pardisan Activated Sludge Conceptual planning and feasibility studies 115000
Moshkabad Septic tank Constructed and in operational phase 207
Khourabad Activated Sludge Constructed and in operational phase 1769
Shokouhie Activated Sludge Constructed and in operational phase No data available

Industrial Zone

Sirou Industrial

Zone Activated Sludge

Constructed and in operational phase

No data available
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Fig. 1- Scheme of the model built in Terrset and the study scheme
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Fig. 3- An example of trapezoidal fuzzy membership
function
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Fig. 4- Comparison between before (left side) and after (right side) applying fuzzy membership function on
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Fig. 5- Comparison between before (left side) and after (right side) applying fuzzy membership function on
the Distance to Rivers layer
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Fig. 6- Comparison between before (left side) and after (right side) applying fuzzy membership function on
the Distance to Faults layer
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Fig. 7- Comparison between before (left side) and after (right side) applying fuzzy membership function on
the Land Use layer
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Fig. 8- Comparison between before (left side) and after (right side) applying fuzzy membership function on
the Slope layer
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Table 2- Type, fuzzy membership score and AHP weights
LY AHP 156 calpd 9 (551 Cugis 42,3 45 - Jgoa

Type of Membership

Name of Fuzzy

Membership Function

Criteria Function Membershlp Parameters AHP Weight
Function
b C
Population Symmetric (500, 800, 2000, 2500) 0.37
trapezoidal
a d
b C
Distance to Rivers Symmetric (200, 500, 600, 1200) 026
and Streams trapezoidal ' ' ' '
a d
b,c,d
Distance to Faults Linear- (500, 1000) 0.07
ascending
a
a.b,.c

Linear-
Land use ‘ -, descending 3,1) 0.2

d
b c 0.1
Symmetric
Slope i 24,812
p trapezoidal ( ) Consistency:
. g 0.03

Fig. 10- Fuzzy-AHP model output
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Table 3- Fuzzy suitability indices for constructing
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Village/City . Suitability

Name Population Index (%)
Sarm 2000 100
Vanarch 1500 81
Jandab 1403 77
Varjaan 1024 74
Kahak 4826 69
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Table 4- Comparison between the collection system costs in decentralization and centralization approaches
35 o g 35 oo b a6 59] o 45l b b o (504N 2 Ao —F Jga

Row Cost Description Centralization to D_ecentralization Ratio
Num. (Unitless)
1 Installation Cost of Collection Network 6.7
2 Installation Cost of On-Lot Components 05
(one connection) '
3 Total Installation Cost for 53
Collection Network & On-Lot Components '
4 Total Collection System Cost on a per Connection Basis 5.3
Annual On-Lot Maintenance Costs
5 . - : . 0.3
(assuming lot owner is responsible for maintenance)
Annual Maintenance Cost for both
6 Collection Network & On-Lot Components 15
(assuming the utility conducts the on-lot maintenance)
7 Life Cycle Costs 3.3
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