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Criteria for calculation of CSO volume and
frequency using rainfall-runoff model
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Abstract : It is widely known that untreated Combined Sewer Overflows (CSOs) that directly discharged from receiving water
have a negative impact, Recent concerns on the CSO problem have produced several large scale constructions of treatment
facilities, but the facilities are normally designed under empirical design criteria, In this study, several criteria for defining CSOs
(e.g. determination of effective rainfall, sampling time, minimum duration of data used for rainfall-runoff simulation and so on) were
investigated, Then this study suggested a standard methodology for the CSO calculation and support formalized standard on
the design criteria for CSO facilities, Criteria decided for an effective rainfall was over 0.5 mm of total rainfall depth and at least 4
hours should be exist between two different events, An Antecedent dry weather period prior to storm event to satisfy the effective
rainfall criteria was over 3 days, Sampling time for the rainfall-runoff model simulation was suggested as 1 hour, A duration of
long-term simulation CSO overflow and frequency calculation should be at least recent 10 year data, A Management plan for the
CSOs should be established under a phase-in of the plan, That should reflect site-specific conditions of different catchments, and
formalized criteria for defining CSOs should be used to examine the management plans,

Key words : Combined sewer overflows, CSO volume, CSO frequency, effective rainfall, sampling time
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Fig. 3. Model description of study area

Table 2, Comparison of measured and calibrated results

Ttem Measured Simulated Error
Peak time 3/23 11:30 3/2311:25 -5 min
Peak
0,
flow(m?/s) 0.832 0.920 10 %
Total flow*(m?) 42,092 40,414 4%
Total 1,145 1,000 13%
overflow**(m?)

* Total flow(m?) = Cumulative discharge during 3/22 ~ 3/24

* Total overflow™(m?) = Cumulative CSO during 3/22 ~ 3/24
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Table 3, Comparison of measured and verified results

Item Measured Simulated Error
Peak time 6/30 6:20 4/3 6:15 -5 min
Peak
5 _ 0,
flow(m/s) 4.076 3.582 12 %
Total flow*(m?) 94,275 94,603 0.3 %
Total 44,863 48,009 4%
overflow**(m?)

* Total flow(m?) = Cumulative discharge during 6/30 ~ 4/3
** Total overflow™(m?*) = Cumulative CSO during 6/30 ~ 4/3
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Fig. 5. Hydrographs comparing measured and simulated data
(June 28 ~ 30, 2012)
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Table 4, Annual total rainfall depths of study area

Year 2007 | 2008 | 2009 | 2010 | 2011

Annual total rainfall

depth(mm) 1,065 | 1,212 | 1,423 | 1,672 | 1915

317 |—



4' Journal of Korean Society of Water and Wastewater Vol. 27, No. 3, pp. 313-324, June, 2013

NN
P 4r 3o
o W2 2 o T ofr

o

Fol gt 2712 R4kt = A AF
o] whet 7]zl thE 4= lom, Ao
=of whet ®oj o] Aurp Mmsh 4= Qlrk, =

A5, 53] Al 92 EFSHA Y] vE&o
A FSha|Zko] Al A2 ol dRT
Aot A|Hqo] EAs17] wiZell = ujell 4-8-517]
A% F 8 FAHY 71E0] B asi

Table 5 1|==(EPA, 1992)7} UE(JSWA,
2004)ollA AAITE F-87 AL 7)ol
AR 9 ARV A4S 95 f8 AL
ol 7)1zl el gt e A= R4
steA s AR AR, 2010)70]
o, olol= APA7|d47F 5Y oS AR

2 it 2o 7-9-0] B0 ue} 20| s
]_

r?’L' A
il

—

X

o
i
24
o
it
2
opp
of
el
N
=
ot
)
N
N

Table 5. Criteria for effective rainfall

Rainfall Antecedent firy Inter event
Reference weather period .
depth . time
prior to storm
EPA(1992) | = 2,54 mm = 3 days = 6 hours
JSWA(2004) | = 0.5 mm = 4 days = 4 hours
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Table 6, Total rainfall depths and numbers of effective rainfall (2007 ~ 2011)
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Total
1-d 2-d 3-d: 4-d 5-d
Year rainfalldepth il il il il il
(mm) Total Total Total Total Total
gl Number - Number epil Number g Number sl Number
2007 1,065 702.0 65 454.0 49 360.5 36 303.5 30 187.5 22
2008 1,212 817.0 61 748.0 48 468.0 36 358.0 27 351.5 23
2009 1,424 1,330.0 54 944.0 48 662.0 40 595.0 35 339.0 25
2010 1,672 717.0 61 456.0 46 350.0 36 288.0 28 256.0 24
2011 1,915 648.5 48 324.5 40 221.0 33 139.0 27 123.5 22
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Table 7, Comparison of CSO spill frequency and overflow vol-
ume in different Sampling times

Sampling time Spill frequency Spill Volume(m?)
5-min 13(100 %) 73,756(100 %)
30-min 7(54 %) 69,899(95 %)
1-hour 7(54 %) 70,916(96 %)
2-hour 5(38 %) 58,349(79 %)
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Table 8, Results of long-term simulation for CSO overflow and frequency(Rainfall data: 1981 ~ 2010, Sampling time: 1 hour)

Year Overflow(m?) Frequency Year Overflow(m?) Frequency
1981 96,563 15 1996 153,684 21
1982 190,285 17 1997 335,218 19
1983 338,173 19 1998 290,988 23
1984 180,529 20 1999 198,497 20
1985 277,902 19 2000 190,372 25
1986 164,196 18 2001 100,994 14
1987 302,414 23 2002 318,402 26
1988 89,388 15 2003 222736 22
1989 217,235 16 2004 286,963 18
1990 190,822 25 2005 258,019 19
1991 100,076 13 2006 146,149 19
1992 318,726 26 2007 333,871 19
1993 223,387 24 2008 290,743 22
1994 287,906 18 2009 198,122 19
1995 259 427 20 2010 173,574 21
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