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Table S1: 

Technical details of implemented schemes 

Tech. type Reagents used AIRP flow diagram scheme 
 
8 

 
Media-GFH 
Disinfectant-
Ca(ClO)2 
 
 

 
(Arabpur PWSS, Doradaha PWSS, Gobindapur PWSS,  
Habibpur PWSS, Karimpur jalangi PWSS Zone 6-10, 
Narayanpur PWSS) 
 

 
1 

 
Media-AA 
Coagulant- FeCl3 
Oxidant-NaClO 
Disinfectant-
Ca(ClO)2 
 

 
Goukhana Lalgola PWSS, Dier Shyampur PWSS, Komnagar 
PWSS, Ramchandrapur PWSS, Udaynagar PWSS, Ukhilnara 
WSS zone 2, Bhayna AIRP, Bansberia AIRP, Chandpur 
PWSS, Khanjepur WSS 



 
 

 
1 and 2 

 

Media-AA 
Oxidant- 
Ca(ClO)2 

Coagulant- FeCl3 
or Alum + FeCl3 
Disinfectant- 
NaClO or Cl 

 

 

Barabil Raghunathpur Zone 1-2, Birnagar AIRP, Dhantala 
AIRP, Dubli 1 AIRP, Garibpur Zone 2, Muradpur Jalangi 
Zone 1, Purba Khamar Simulia PWSS, Ukhilnara WSS zone 
1, Sonda PWSS, Pansila PWSS, Banpur WSS, Beharia WSS, 
Dhakhinpara zone 2, Fatepur WSS, Helenchi WSS zone 2-3, 
Itaberia WSS, Jaypur WSS, Nrishinghapur AIRP, Kakramari 
WSS, Mahishnengra WSS Zone 1, Monipota WSS 

 
11 

 
Media-HIX 
Oxidant- 
Ca(ClO)2/ NaClO 
Coagulant- FeCl3 

Disinfectant- 
NaClO/ Cl 
 

 
Ground Water Based Piped WSS for Digri & Its adj. mouzas, 
Ramnagar PWSS, Dubli PWSS, Taranipur WSS zone 2, 
Damodarkhali ground water based PWSS, Bajitpur Zone 1 
WSS 

 
1 and 3 

 
Media-AA 
Coagulant- 
alum+FeSO4/ 
FeCl3 
Oxidant-NaClO 
Disinfectant-
Ca(ClO)2 
 

   
Tarapur WSS, Santoshpur WSS, Palla WSS, Bajitpur Zone2 
WSS, Gazna WSS, Ichhlampur WSS Zone 2, Kalaighata 
PWSS, Maia WSS, Paschim Panchberia PWSS zone 2, 
Sabdalpur AIRP 



 
 

WSS - Water Supply Scheme, PWSS - Public Water Supply Scheme 

 

 
10 

 
Media-GFH 
Coagulant-
NaAlO2 
Oxidant-Na2S 
Disinfectant- 
NH2Cl 
 

 

Aturia PWSS, Jasaikathi PWSS Zone 2, Mollahati PWSS, 
Paschim Panchberia PWSS zone 1 

 
1 

 
Media-AA 
Coagulant- FeCl3 
Oxidant-NaClO 
or Ca(ClO)2 

Disinfectant- Cl 
 

     
Dhalani WSS, Bahirgachhi WSS Zone 2, Taldah WSS, 
Hariharpur WSS, Kola PWSS 



 
 
Section S2: 

 

Technology Type
AA+FeCl3 Tech 1
AA/alum+FeCl3 Tech 2
AA/alum+FeSO4 Tech 3
AA+alum Tech 4
AA+FeSO4 Tech 5
GFH/alum+FeSO4 Tech 6
GFH+FeCl3 Tech 7
GFH Tech 8
GFH+Na2S Tech 9
GFH+NaAlO2 Tech 10
HIX+FeCl3 Tech 11
HIX+FeS Tech 12
HIX+NaAlO2 Tech 13

 

Section S3:  

Dataset for box plot of efficiency of major technologies: 

Type 1  Type 2  Type 3  Type 5  Type 8 Type 10   Type 11
65.455 88.889 87.143 84.463 88.75 83.333 79.31

60 87.654 76.238 54.455 64.286 73.545 100
100 89.796 73.333 92.593 71.429 98.319

48.837 85.714 71.429 88.571 97.159 96.875
69.277 67.308 80.62 80.392 58.871 86.486
76.19 50 90.141 80 84.337

81.944 87.5 92.308   
65.854 70.492 95   
85.263 64.286   
76.316 81.25   

77.1 80   
59.259   
58.182   
74.359   

75   
68.504   
43.827   
79.675   

50   
81.034   

80   



 
 

82.727   
80.412   
83.333   
68.382   
67.939   
65.823   

89   
75.676   
85.246   
81.315   
66.667   
60.714   
82.741   
80.282   

70   
72.816   
82.292   
68.421   
76.744   
76.744   
79.592   
76.744   
72.414   
74.51   

70.701   
76.378   
68.75   

66.154   
73.611   
82.456   
54.455   
61.702   
79.167   
99.167   
63.158   
38.776   
27.642   
43.827   
39.744             

 

 

 



 
 

Section S4: 

Error function for statistical analysis 

Several error functions were used to evaluate the statistical significance of soft-computation 

models. The sum of the square of the error (SSE), sum of absolute error (SAE), average relative 

error (ARE), hybrid fractional error function (HYBRID), Marquardt’s percent standard deviation 

(MPSD), chi-square test statistic (χ2) are chosen as error functions and their mathematical 

expressions are as follows: 

The sum of the square of the error (Kundu and Gupta, 2006) 
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The sum of absolute error (Kundu and Gupta, 2006) 
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The mean square error (Kundu and Gupta, 2006) 
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The mean absolute error (Tang et al., 2021) 

i

n

i
pred YY

n
MAE 




1

exp

1

 
         (4) 

The average relative error (Kundu and Gupta, 2006) 
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The hybrid fractional error function (Kundu and Gupta, 2006) 
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The Marquardt’s percent standard deviation (Kundu and Gupta, 2006) 
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Where, n is the number of data points, and p is the number of parameters considered for modeling, 

n-p is the degree of freedom. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Figure S1: Combination of technologies concerning media and chemicals 

Tech 1 Tech 2 Tech 3 Tech 8 Tech 10 Tech 11
0

100

200

300

400

500

600

700

800

900
 Population in thousands
 Capacity (%)

Technology type

P
op

u
la

ti
on

 in
 t

h
ou

sa
n

d
s

0

10

20

30

40

50

60

70
 C

ap
ac

it
y 

(%
)

Figure S2: Contribution of major technologies to population and capacity (>90%) 
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Figure S3: Contribution of minor technologies to population and capacity 

(<10%) 
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Figure S4: Frequency of sampling of effluent water in AIRPs 



Figure S5: Random forest model trees for (a) capital cost, (b) operation and maintenance cost, 
(c) removal efficiency 
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