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Discharge Characteristics of the Indicator Microorganisms of
Combined Sewer Overflows

Abstract

Combined sewer overflow (CSOs) is a primary diffuse source degrading water quality of urban streams. In

this study, CSOs caused by 5 different rainfall events at an urban watershed located in Daejeon city were

monitored for the indicator microorganism concentrations. Event mean concentration (EMC) of the indicator
microorganisms were: total coliform = 2.46x10° CFU/100mL; fecal coliform = 1.01x10° CFU/100mL; E.
coli = 5.20x10° CFU/100mL; and Fecal Streptococci = 6.08x10° CFU/100mL. In addition, coliform
concentrations were well correlated with suspended solid concentrations and the first flush effects were

identified. Settling tests were carried out to estimate removal rate of indicator organisms by sedimentation

from CSOs. As microorganisms are discharged in association with suspended solid, ten minutes of

settlement can lower 44% of indicator microorganism leading.

Key words: Coliform, diffuse sources, microbial contaminant, event mean concentration (EMC), water
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Fig. 1. Studied urban watershed: (A) Location of the studied
watershed in the Daejeon City; (B) Shape and schematic
land use of the monitored urban watershed.
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Fig. 2. Flow rate (Q) and suspended solid (SS) (top), chemical

oxygen demand (COD) and biochemical oxygen demand

(BOD) (middle), total coliform (TC) and E. coli (EC) (bottom)

for dry weather condition.
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Table 1. Description of rainfall events monitored in this research

1st event 2nd event 3rd event 4th event 5th event
2/21/04 4/1/04 4/16/04 6/14/06 6/21/06
Rainfall depth(mm) 15.0 13.0 34.0 48 40.5
Rainfall intensity(mm/hr) 15 17 22 3.2 3.7
Max. rainfall intensity(mm/hr) 3.0 4.0 45 115 20.0
Rainfall duration time(hr) 10.0 7.6 15.4 15 11
Antecedent dry days(day) 13 14 6 3 5
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Fig. 3. Precipitation, flow rate (Q) and suspended solid (SS) (top), chemical oxygen demand (COD) and biochemical oxygen demand
(BOD) (middle), total coliform (TC) and E. coli (EC) (bottom) for (A) 1st rainfall event; (B) 2nd rainfall event; (C) 3rd rainfall event.
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Table 2. Event mean concentration (EMCs) of combined sewer overflows (CSOs) monitored in this research.
1st event 2nd event 3rd event 4th event 5th event Average
Suspended Solid (mg/L) 812 587 208 102 326 407
Chemical Oxygen Demand (mg/L) 671 493 239 229 212 369
Biochemical Oxygen Demand (mg/L) 198 170 60 - - 142
Total Coliform (CFU/100 mL) 1.14x10° 3.05x10° 4.36x10° 1.45x10° 2.30x10° 2.46x10°
Fecal coliform (CFU/100mL) - - - 1.05x10° 0.96x10° 1.01x10°
E. Coli (CFU/100mL) 1.88x10° 2.91x10° 3.90x10° 9.13x10° 8.18x10° 5.20x10°
Fecal Streptococci (CFU/100mL) - - - 6.56x10° 5.60x10° 6.08x10°
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