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Abstract

In a developing urban society, the waste water generation is usually 30 — 70 m’ per person per
year. The quality of waste water (mixture of black and gray water) after treated with activated sludge process
was monitored for seven different constituents (turbidity, dissolved solids, chlorides, sodium ratio, conductivity,
BOD and COD). This waste water can be used for irrigation purposes after the proper treatment through
treatment plants. From treated water, more than one hundred water samples have been takenand analyzed for the
concentration of their constituents. Water samples have been categorized for quality on the basis of water
quality indices (WQI) which transformed all the seven constituents and their concentrations present in a single
value through empirical method (equal and unequal weightage of different constituents).

A new emerging technique like Fuzzy technique is employed for water quality modeling. Fuzzy —
Mamdani technique is used to frame the fuzzy rules and get the result as water quality of the samples. Using
water sample’s data, all input data are fuzzified. Trapezoidal membership functions are drawn for all inputs and
output. A final model is developed which is useful to find the quality of water for any concentration of these
constituents in future.

B34l WS Sl HIS—2019 A STAAST G, TSd!
—\\9 _



The model has given the water quality index of the treated water. It is found that the quality index
of water after treatment is not very poor. It lies between 60 to 90 for most of the samples. This water can be used
for irrigation purpose. Water having quality index less then 60 can be used for gardening flushing etc.
Sometime in crucial situations water with quality index above 80 can be use for domestic purpose. It is also
concluded that the weights should be specified according to the importance of the parameter rather equal
distribution.
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arferar 1: Assignment of weights of water quality parameters

No. | Parameter Equal Parameter | Unequal | Parameter
weights | value weights | value

1 effSE(NTU) 1 0.141 9 0.1

2 ®el /1 o (Refiam /<) 1 0.141 2 0.1

3 wifsaw SUTT (%)=([Na/Na Ca Mg)] * 100) | 1 0.141 3 0.15

4 Fellrgs el (faehum /o) 1 0.141 2 0.1

5 Arerdal (THTTST /2) 1 0.141 3 0.15

6 e (e /<) 1 0.141 4 0.2

7 3l (freim /o) 1 0.141 4 0.2
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IfeldT 2: Rating scale for water quality parameters and ranges of different classes of membership

functions.
No | Parameter Excellent | Very Good | Good Satisfactory | Poor
80
Degree of pollutant ( q;) 100 70 50 25
1 | cfdfed 0-15 125-25 |22.5-425 |40-52.5 > 50
2 | g@ i 9 (Prema/) 0-420 | 400-670 |650—1170 | 11501520 | >1500
3 | wifsam Urd (%) =([Na Ca|0-175 15-27.5 25-42.5 40 -52.5 > 50
Mg)]*100
4 FANTSS AT (ﬁ:[(,ﬁ-mq/]) 0-55 50 - 80 75-105 100-152.5 | > 150
5 | arcdar (TH U 3 /3E) 0-780 750 — 1030 | 1000-1280 | 1250—1530 | > 1500
6 | <t e S (fyeh am/l) 0-47.5 45-92.5 90-167.5 | 165-212.5 | >210
7 | & o € (frelt am/ Te) 0-40 375-775 | 75-140 137.5-177.5 | > 175
Boll 37pRYH R (FIS)
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IF (Turbidity is Satisfactory) AND (TDS is V.Good) AND (Chloride is V.Good) AND (Na% is Good) AND
(Conductivity is Poor) AND (COD is V.Good) AND (BOD is V.Good) THEN (Water Quality is Good).
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fo= 4: Water quality index by fuzzy and empirical outputs.
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fr 5: Linear Relationship of WQI via Fuzzy Mamdani and Empirical method for Unequal Weights.
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f&= 6: Linear relationship of WQI fuzzy output with empirical results for equal weights.
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qifer®13: RMSE and R’value of the fuzzy model with unequal weights and equal weights.
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