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Abstract: An investigation on the cost for reducing total COD and ammonia nitrogen loads in 12 wastewater treatment
plants (WWTPs) showed that the operation cost calculated by the amount of treated wastewater could not reflect the cost
to treat the pollutants correctly. Within the treatment capacity of WWTPs, the electrical energy consumption for
elimination of one kilogram COD or ammonia nitrogen COD decreased as the load reduction of COD or ammonia
nitrogen increases, which became stable finally. Therefore, the model to determine the cost for reducing total COD and
ammonia nitrogen loads was established based on energy consumption. The impact factors include influent and effluent
concentration, treatment capacity and hydraulic load ratio. The deduction from this model would encourage WWTPs to
reduce more loads of COD and ammonia nitrogen.
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Fig.2 Load reduction of COD or ammonia nitrogen with

respect to energy consumption in a typical wastewater

treatment plant
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Fig.3 Energy consumption for elimination of one kilogram COD with respect to the reduction of COD load under

different COD effluent concentration in a typical wastewater treatment plant
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Table 1 Energy consumption for elimination of one

kilogram COD or ammonia nitrogen under different
effluent concentration in a typical wastewater

treatment plant

COD thikik  HIFEGWIWkg)  &EHK  HFEEGW-hkg)
FEmg/L) Ml fmMi KE(mg/L) M dMiE
<40 0.90 0.32 <3 6.68 4.67
40~50 0.80 0.30 3-5 6.16 5.28
50~60 0.61 0.29 58 7.53 4.85
>60 0.51 0.27 >8 7.59 5.20
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Fig.4 Energy consumption for elimination of one kilogram ammonia nitrogen with respect to the reduction of ammonia

nitrogen load under different ammonia nitrogen effluent concentration in a typical wastewater treatment plant
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Table 2 Energy consumption for elimination of one kilogram COD or ammonia nitrogen under different effluent
concentration in various plants
Fl sk COD ) Fefik HE FE(kW-h/kg) FIRE R T2 L FE (kW -h/kg)
15K AT 7K COD ¥ ¥ (mg/L) K= K (mg/L)
<40 40~50 50~60 >60 <3 3~5 5~8 >8
A 0.36 036 033 - 6.29 7.1 7.54 22.91
B 0.32 0.32 0.33 - 6.52 6.47 6.78 9.71
C 0.32 0.29 0.29 0.27 6.68 6.16 7.53 7.59
D 0.44 0.42 0.42 043 8.21 6.58 7.49 11.47
E 0.45 0.45 0.45 0.37 6.72 6.46 6.99 16.4
F 0.48 0.49 0.5 043 8.82 8.37 10.49 10.72
G 0.23 0.22 0.21 0.21 6.08 6.29 6.9 7.66
H 0.74 0.92 - - 13.82 10.72 10.7 -
I 0.22 0.23 0.22 0.23 12.6 119 11.7 12
J 0.26 0.26 0.26 - 10.5 11 11.5 11.5
K 0.76 0.72 0.52 - 11.5 10.4 10.5 15.9
L 0.62 0.53 0.46 - 94 8.9 8.7 -
AU 0.36 0.35 0.34 0.33 7.62 7.22 8.06 11.77
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to treatment capacities under full hydraulic load
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to hydraulic load
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