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Study on the determination of optimum size of storage tank
and intercepting capacity for CSOs reduction in urban area
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Abstract : Storage method is one of major measures for reduction of CSOs pollutant loads and several projects have been done
nationwide, But systematic analysis of intercepting capacity has not been studied to determine optimum size of storage facility,

In this research, not only storage volume but also intercepting capacity which means flow capacity from intercepting facility to
CSOs storage facility was studied and optimum sizing method for storage facility was proposed,

The result shows that pollutants reduction efficiency can be increased significantly by increasing intercepting capacity and it
might reduce storage volume and total construction costs,

Intercepting capacity for the study area was evaluated and it was shown as equivalent to 83 % probability rainfall intensity
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Table 1, summary of research area

o o3 A (hs _ _
8 bs) A sl BOD,

A
(m?/day) (mg/L)

QA | A | ATHA

Asite | 57.42 | 11,51 | 4591 481.315 24 ~ 367

Bsite | 94.62 | 12,52 | 82.10 1,339,085 42 ~ 374
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Table 2, Flow rate and water quality of dry period

o P — —8}#3:6%!t it 2 (mg/L)
(ha) | °% S| | BOD. SS
(m?*/day) B
Asite | 57.42 25.7 0.45~1.46 | 76,5 | 64.4
Bsite | 94.62 407.8 0.42~1.65| 116,3 | 109.8

7t sited 2 A A7]SH(A site : 25.7
m’/hr, B site : 407.8 n/hr) tiu] A|ZFHE &

FHEH] = A site?] H$ 0.45 ~ 1,46, B site
o] AL 0.42 ~ 1.652 UElTH T 2@

oA o] Adglol AL FARE dhs UE
slov] AlzrE SerdE AEAz 3
3] 7281 240 8 ~ 9AI2} ©F 7 ~ 8]0
wpo] Z7jeli HBH FAA S GafEL
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T AY mE FeR7] 20| FE3 4%
shs 2714F AR BAE Lo n, MR
T= A site®] 7 BOD 367 mg/L, SS 1,715

mg/L, B site® 7% BOD 374 mg/L, SS

Table 3, Flow rate and water quality of rainfall period

2,350 mg/L& Z}Z} ZALE et G37Eg o
FE (EMC)Q S 20043 3h7vha]gchof A

AAIBE EAIZ| S CSOs A-A e} AR 9]
¢l BOD 50 ~ 132 mg/L, SS 127 ~ 461 mg/
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331 Q) 2w (EPA, 1993), Sansalone 5(1997)
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etar A H9F EAdo| whef opefFeirial Harsk
Sich,

R EEERE P E N P e

qd | e | AFE | AAT | aanas | geg | AW EEEL) | ENC L) | AEH Ge/m/i
(mm) (mm/hr) (days) (m) BOD, SS BOD, SS BOD, SS
1 33 14.5 20 2,777 367 1,715 113 461 0.166 0.676
A 2 14 7 17 203 266 696 64 346 0.025 0.134
3 14 6 13 108 242 680 50 196 0.008 0.031
1 33 145 20 7,974 374 2,350 132 409 0.337 | 1.043
B 2 14 7 17 10,365 176 1,380 91 314 0.709 2.454
3 14 6 13 6,169 82 630 73 127 0.318 0.554
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Fig. 2. Cumulative pollution loading curve
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Table 4, Parameter determination of model calibration
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g - S A A §F et
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e BEZh | s9Ax} GAZ FAEEAF0) | AREAFmMm) | APFHF PR
(%) (%) (m) x| BESR | EL | BES (m'/hr)

28~85 | 0.05~0.9 | 63.1~555.0 | 0.014 | 0.04 0.1 3.0 25.7 0.45 ~ 1.46

B | 65~95 | 0.02~043 | 59.9~790.4 | 0.013 | 0.02 0.05 0.2 407.8 0.42 ~ 1.65
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Fig. 3. Comparisons of observed and simulated runoff in calibration period

Table 5. R? and residual of flow rate and water quality

gl Ak (%) ARAF ®R)
S Calibration Verification Calibration Verification
Q BOD, Q BOD, Q BOD, Q BOD,
A site 6.0 19.6 30.2 16.7 0.98 0.91 0.71 0.91
B site 15.4 329 17.0 49.5 0.70 0.89 0.90 0.54
Average 10.7 26.3 23.6 33.1 0.84 0.90 0.81 0.73
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Table 6. Yearly prediction of each site

e AR % CSOs HHAY 2k % CSOs HFHA 23] CSOs Yeke]
i :
(event/yr) (m'/yr) (kg BOD/yr) kg/mm/ha kg/ha/yr
A site 70 275,212 28,591 0.439 623
B site 56 682,482 50,837 0.436 619
0.5 700
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i | 600 -
g T 500 |
£ I 0.286 Z 32
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Fig. 4. Comparison of CSOs pollution load between studied site and nationwide site
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Table 7. Modeling scenario for optimum quantity = 717y 4.64 ~ 5.77 mm, 60.0 ~ 68.5 %=

COSHURE | ey | ARECER ZojE ATt

A Q A .

s s B site®] 75 Alubel o8 Af-gF AP A
SRR R | dResAel |- AR vs o] F 8w 7} 1,943 ~ 12,640 m* o2 82Fx}0]7} A siteo]
fERS 5 | AT HEAT | ouiglel whe N X
-BOD @.giyat | CTAE 0% AT | antee g Bl Wi A debdth o= EFA S
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a
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2o sl TE 99Hs AAEFE A= AL FA

o 9 AA SHolA STt Aoz 2l

32 CSOs MAFE AlUz[20] mWE MFEZ =tk

oA g3k CSOs IfFFolE E74 ¢4
T FE5S 5 =2 BODL2 R} 60 % A4 dstEd Aol 2%t AF-gae] AP
SRS 94T 4 Qe e AFETS AT AR, 201002 2 1070 d 0] HE xojd
T, AdER 7H7ke] 9o digt BOD Azta s A 7|HeR BAste] dRgm U
I, AR HabsE 52 2OJ3 A= Table  Fo}o] AdARRE AT dFFE A
8} 2t SHaL o] 2 E A{FEFE s WA ol

Table 83} o] A site®] 4+ F+ 7HA] At ZF AR IETD 2ol o9t A-e-w2)71%
gleo] digh AFEFS 2,128 ~ 2,650 me & FHgsto] T 10Wzke] FeAEE dF
2 AR HAE UEisien, ARSAY " dRFskE A4 Ao, ofof giet

4

of W& F7he&1 9 BOD L gRstAgawt

Table 8, Prediction of Modeling scenario in CSOs reduction target

CSOs 2 HH3l AFEE AlvE] e
e 72 53 fFERITE BOD 2 953} 60 % 213+
AFE&F | F/HEL | BODAZ | €FF HdsE | AFEF | 7/H-EL | BODAR | dFF FEFE
(m’) (mm) &%) (mg/L) (m) (mm) a7 (%) (mg/L)
A site 2,650 5.77 68.5 58.7 2,128 4,64 60,0 61,1
B site 12,640 15.4 64.0 47.5 1,943 2.37 60.0 38.9

Table 9. CSOs pollution loading for each site in 10 years

site 27 (m/event) Y7353} (kg/event) &2 (mm/event)
it oy A At o) A it oy A
A site 4913 90,707 | 2,825,082 378 2,405 217,590 235 208.5 13,487.9
B site 15,225 210,657 6,790,595 807 4,561 359,916 29.4 298.5 13,123.8
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Fig. 5. Correlation of Overflow and CSOs loading for each site
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Table 10, Storage capacity of representative rainfall event for
each site

EZS olE
o AREF | ARm
T 9RRGg | 9RFm) | () (mm)
A site 336.3 2,760.3 1,908 4.16
B site 659.4 8,022.3 6,327 7.71
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Table 11, CSOs reduction effect of combining storage height and piping capacity for A Site (ZH2] : %)

ol&gak | 0.255 m/s 0.383 m'/s 0.510 m'/s 0.638 m'/s 0.765 m'/s 0.893 m/s 1.020 m'/s

FIVA AL (2 mm/hr) (3 mm/hr) (4 mm/hr) (5 mm/hr) (6 mm/hr) (7 mm/hr) (8 mm/hr)
1 mm (460 m’) 23.7 24.0 24,1 24.2 244 24.4 24.4
2 mm (919 m’) 42.0 44.9 46,2 46.9 47.3 47.5 47.7
3 mm (1,378 m') 50.0 53.9 56.0 57.2 57.8 58.2 58.5
4 mm (1,837 m') 55.7 59.2 61.2 62.6 63.5 64.0 64.5
5 mm (2,296 m) 59.8 63.9 65.3 66.6 67.6 68.4 68.8
6mm (2,755 ) 63.1 67.8 69.1 69.8 70.9 717 72.2
7 mm (3,214 m) 65.6 71.0 73.1 73.1 73.4 74.1 74.6
8 mm (3,673 m’) 67.4 73.4 76.2 76.9 76.7 77.0 77.5

Table 12, CSOs reduction effect of combining storage height and piping capacity for B Site (ZH2| : %)

ol%ge | 0.084 m/s 0.912 m/s 1.140 m'/s 1.368 m'/s 1.596 m'/s 1.824 m/s 2,281 m/s

F7HAR AL (3 mn/hr) (4 mn/hr) (5 mn/hr) (6 mn/hr) (7 mn/hr) (8 mn/hr) (10 mn/hr)
3 mm (2,463 m) 38,7 42,6 45.3 47.0 48.0 48,7 49.7
4 nm (3,284 m) 44.3 46.4 49.6 51.7 53.0 54.1 55.4
S mm (4,105 m) 48.0 51.2 52.7 54.7 56.1 57.3 58.8
6 mm (4,926 m) 50.5 54.8 56.7 57.5 58.7 59.9 61.5
7 mm (5,747 m’) 52.9 57.6 60.3 60.9 61.5 62.7 64.5
8 mm (6,586 m) 55.5 59.5 63.0 64.2 64.2 64.6 66.3
9 mm (7,389 m) 57.7 62.2 65.5 67.3 67.4 67.2 68.1
10 mm (8,210 m’) 59.8 64.6 67.4 69.9 70.7 70.5 70.1
< wAslglom, 7 A Fig, 63} 2, * [asie st

—=— A F32mm—3mm

Fig, 60] Uehdl lo} o] 7+ Wz ) E® D
~ —=— X5 24mm—5mm
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SR §o| ZIULE CSOs LARSAA ks i S
AR o AMEE AL S 4 oom, ARE o e
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Fig. 6. Increasing effect of CSOs reduction according to cumu-
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