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Abstract

Much of domestic city is served by combined sewer system rather than separate sanitary

or storm sewers. During wet weather, when the volume of sanitary sewage and storm
water entering the combined sewers exceeds the system capacity, the system is designed
to overflow at several designated CSOs. The objective of this research is to have grasp of
characteristics of combined sewer runoff and to evaluate efficiently the intercepted volume
of CSOs. During the wet weather in first rainfall, SS load at each site H-1, H-2, and H-3
were 600kg/event, 370kg/event, and 28%g/event. SS load at each site in second rainfall

were 216kg/event,

113kg/event, and 37.2kg/event. EMCs at each site were 702mg/L,

816mg/L, 861mg/L in first rainfall and 99.9gm/L, 161.9mg/L, 103.6mg/L in second rainfall,
respectively. First flush coefficients b at each site were 0.237, 0.166, and 0.151.
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Table 1. Characteristics of various drainage basin.
Site Drainage Runoff Sewer Land Drainpipe Drainpipe
area(ha) coefficient type uses size type
_ s Residence
H-1 19.57 0.65 Combined Cotmerce 1.0X1.5m Box
_ . Residence
H-2 13.16 0.44 Combined Commerce 1,200mm HP
_ . Residence
H-3 6.58 0.56 Combined Commerce 250mm PE
Table 2. Characteristics of rainfall in each event.
Date Antecedent Rainfall Rainfall Rainfall
(v/m/d) dry day(days) duration(hr) depth(mm) intensity (mm/hr)
Rainfall 1 March 21, 2002 5 25 170 85
Rainfall 2 June 10, 2002 8 7.0 285 75
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Table 3. Water quality and runoff during wet weather(Min., Max., and Average)

Site Runoff COD BOD SS T-N T-P
(m*/d) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

3,815% 33 24 180 7.9 0.58
H-1 10,202b> 1,950 1,200 10,620 78.6 119
{6,901)° (325.4) (188.7) (1,503.5) (20.9) (2.3)
1,197 38 26 140 106 0.87
Rainfall 1 H-2 6,375 2,210 1,450 6,700 78 165
(3,663) (309.2) (199.3) (974.4) (21.5) 2.9
1,103 22 146 154 6.3 0.71
H-3 3,412 2,260 1,550 8,440 50.6 147
(2,019) (335.8) (203.1) (1,177.3) (21.2) (3.2)
1,250 59 41 49 7.0 0.61
H-1 19,376 1,568 926 3,698 52.8 9.8
(5,962) (175.5) (93.4) (276.8) (12.4) 1.4)
700 41 24 31 84 1.03
Rainfall 2 H-2 5,384 1,640 864 3,750 68.3 114
(2,663) (159.0) (85.3) (243.7) (14.3) 2.8)
134 34 51 32 6.8 0.67
H-3 2,652 1,841 885 4,214 52.1 8.47
(932) (181.4) (108.0) (283.5) (11.4) (1.6)

a) Min. b) Max. c¢) Average
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Table 4. Total pollutants mass during wet weather.
Site COD BOD SS -N T-P
(kg/event) (kg/event) (kg/event) (kg/event) (kg/event)
H-1 132.1(3.6) 75.5(2.1) 600.7(1.8) 11.5(0.6) 1.1(0.1)
Rainfall 1 H-2 114.2(1.9) 73.3(1.2) 370.9(0.8) 8.5(0.3) 0.8(0.05)
H-3 61.9(1.3) 39.2(0.7) 289.3(0.4) 5.4(0.2) 0.7(0.03)
H-1 207.3(33.0) 109.3(20.5) 216.9(17.1) 21.8(3.3) 1.8(0.6)
Rainfall 2 H-2 91.3(30.2) 47.2(16.7) 113.8(14.2) 11.9(3.3) 1.6(0.6)
H-3 34.2(8.1) 23.0(5.0) 37.2(3.5) 3.0(0.9) 0.4(0.16)

Note: Values in the parenthesis indicate total pollutants mass for dry weather.
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Table 5. Event Mean Concentration(EMC) during wet weather.
Site COD oD ss T-N T-P
(mg/L) (mg/L) (mg/L) (mg/1) (mg/1)
H-1 154.4(27.4) 88.3(16.2) 702.2(13.7) 13.4(4.3) 1.26(0.74)
Rainfall 1 H-2 254.1(41.1) 161.5(25.8) 816.7(18.0) 18.6(6.7) 1.93(1.13)
H-3 249.3(26.8) 150.9(16.9) 861.5(9.16) 18.2(4.6) 2.44(0.74)
H-1 95.6(73.3) 50.3(45.6) 99.9(38.3) 10.0(7.3) 0.83(1.46)
Rainfall 2 H-2 129.8(102.1) 67.2(56.3) 161.9(48.2) 16.9(11.2) 2.32(2.1D
H-3 95.1(76.3) 64.1(47.4) 103.6(33.1) 8.1(8.9) 1.08(1.49
Note: Values in the parenthesis indicate EMCs for dry weather.
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Table 6. First flush coefficient b and Vg for different pollutants.
Site COD BOD S8 T-N T-P
Vo b Vo b Vo b Vo b Vao
H-1 0259 042 0281 045 0237 039 0533 0656 0468 062
Rainfall 1 H-2 0140 020 0141 020 0166 026 0608 069 0140 020
H-3 0196 032 0197 032 0151 023 0638 070 0402 059
H-1 1.000 080 0912 078 0671 071 0845 076 1047 081
Rainfall 2 H-2 0837 077 0889 079 0654 071 0937 079 1160 082
H-3 0937 079 0957 077 0563 067 0973 079 0706 072
714, FX)e 27IA4¢ 9158 & dE 298
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Table 7. Maximum divergence between the dimensioniess cumulative percentage of poliutant mass and
those of volume.

Site COD BOD 5SS
H-1 0.53 0.54 0.51
Rainfall 1 H-2 0.60 0.62 0.54
H-3 0.54 0.55 0.57
H-1 011 0.12 0.27
Rainfall 2 H-2 0.14 0.16 0.26
H-3 0.16 0.11 0.36
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Fig. 1. Maximum divergence for different pollutant at H-1 (Rainfall 1 and 2 )
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Fig. 2. Maximum divergence for different pollutant at H-2 (Rainfall 1 and 2 )
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Fig. 3. Maximum divergence for different pollutant at H-3 (Rainfall 1 and 2 )
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