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Abstract

The objectives of the present paper were to investigate the concentration of total coliform in wastewater effluents and the
effect of water chemical and physical characters in it. The most correlated parameter with total coliform was COD. It means
that the wastewater treatment efficient effects on total coliform concentration. And we developed predictive model for the total
coliform concentration. The estimated parameters for model were COD, temperature, nitrite, chloride, Mn and regression
model equation was determined; log (Total Coli.) = 1.861+0.065[COD]+0.038[temperature]-0.0004[CI']+3.697[Mn]-0.32
[NO»>-N] The developed model provided very strong correlation (R2:0.82) between total coliform and regression equation. The
parameters having high sensitivity were COD and temperature. So the study indicated that if the temperature and COD of
wastewater effluent were known, we would estimate the concentration of total coliform and decide the most effective usage of

chlorine.
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Table 1. Characterization of water quality parameters in treated wastewater

Parameters Valid N Mean Min. Max. Std.Dev.
Temperature (°C) 31 20 8 28 6
pH 31 7 5.27 8 0.4
Susp. Sol. (mg/L) 31 8 0.8 33 9
COD (mg/L) 31 14 8 25 5
UVass (em™) 31 0.19 0.094 1 0.26
Ammonium (mg/L) 31 12 0.02 22 9
Nitrite (mg/L) 31 0.37 ND? 3 0.6
Nitrate (mg/L) 31 34 ND 12 3.6
Fe (mg/L) 31 0.31 0.016 2 0.37
Mn (mg/L) 31 0.09 0.018 0.3 0.06
Chloride (mg/L) 31 285 54 3,177 730
Sulfate (mg/L) 31 67 26 384 88
Total Coli. (#/mL) 31 9,928 450 60,000 14,133

*ND : not detectable concentration.
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Table 2. Pearson product-moment correlation

log(TC) = 1.861+0.065[COD}+0.038[temperature]
-0.0004[CI'1+3.697[Mn]-0.32[NO,-N]
(R=0.90, R* = 0.82, Adjusted R* = 0.78, p<0.0005)
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Tem. pH SS COD | UVyy | NH3-N | NO»-N | NO3-N Fe Mn CY S0+ | T.Coli

Temp. 1.0

pH -0.1 1.0

SS 0.7 0.2 1.0

COD -0.6 0.3 0.6 1.0

UVasy 0.2 -0.1 -0.1 0.1 1.0

NH;-N -0.3 0.6 0.2 0.6 -0.1 1.0

NO2-N -0.2 -0.4 0.3 -0.1 0.1 -0.5 1.0

NO;s-N 0.4 -0.6 -0.3 -0.6 0.1 -0.7 0.3 1.0

Fe -0.5 0.2 0.3 0.3 -0.2 0.2 -0.1 -0.3 1.0

Mn -0.5 0.3 0.4 0.5 0.1 0.3 -0.1 -0.5 0.3 1.0

cr -0.4 0.2 0.1 0.2 -0.1 0.3 -0.2 -0.3 0.6 0.1 1.0

$0,” -0.4 0.2 0.1 0.3 -0.1 0.3 -0.2 -0.3 0.6 0.1 1.0 1.0
T.Coli -0.2 0.3 0.3 0.7 0.1 0.5 -0.3 -0.4 -0.0 0.5 -0.2 -0.1 1.0
*Marked correlations are significant at p < 0.0500
Table 3. Summary of stepwise regression of log (total coliform)

Parameters +in/-out R R-square R-square change p-level

Mn 1 0.464 0.215 0.215 0.0098
Chloride 2 0.662 0.439 0.224 0.0029
Nitrite 3 0.810 0.656 0.217 0.0004
COD 4 0.868 0.754 0.098 0.0041
Temperature 5 0.903 0.815 0.061 0.0098
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Table 4. Regression summary for dependent variable : log (total coliform)

Parameters BETA St. Err. of BETA B St. Err. of B t p-level
Intercept 1.861 0.460 4.047 0.001
Mn 0.420 0.106 3.697 0.932 3.968 0.001
Chloride -0.490 0.099 -0.000 0.000 -4.967 0.000
Nitrite -0.373 0.098 -0.320 0.084 -3.827 0.001
COD 0.545 0.120 0.065 0.014 4.525 0.000
Temperature 0.384 0.137 0.038 0.013 2.806 0.010
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Table 5. Data for sensitivity analysis

Temp. COD Nitrite Mn Chioride Total coliform
(°C) {(mg/L) (mg/L) (mg/L) (mg/L) {/mL)
Average 22 11 0.33 0.06 75 3,986
Min. 15 8 0.09 0.03 54 1,000
S WWPT
Max. 28 19 0.98 0.16 3,177 13,000
Standard deviation 5 3 0.34 0.04 17 4,112
Average 19 17 0.04 0.13 126 23,250
Min. 8 10 0.00 0.02 112 2000
A WWPT
Max. 26 25 0.11 0.29 144 50,000
Standard deviation 6 5 0.04 0.08 9 18,920
Average 21 12 0.81 0.08 68 3,755
Min. 13 9 0.00 0.02 57 550
C WWPT
Max. 28 17 3.10 0.11 82 7,300
Standard deviation 5 3 0.92 0.03 8 1,999

Table 6. Slope of regression curve in regression parameters

COD Temperature Mn Nitrite Chloride
S WWTP 1.733 2.042 0.477 -0.225 -0.059
A WWTP 2.697 1.831 0.966 -0.026 -0.025
C WWTP 1.944 1.955 0.620 -0.551 -0.053
Average 2.125 1.942 0.688 -0.267 -0.046
Standard deviation 0.507 0.106 0.251 0.265 0.018
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Fig. 3. Sensitivity of water quality parameters in WWTPs.
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