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Characteristics and Combined Sewer Overflows

Ki—Sun An, Sung—Ryong Jang, Young—Ho Kwon*

Department of Environmental Engineering, Seonam University, Jeonbuk 590-711, Korea
(Manuscript received 26 January, 2010; revised 17 March, 2010; accepted 30 March, 2010)

Abstract

It follows in quality and sewage exclusion method of the investigation objective sector and the Combined Sewer
Overflows which is suitable in regional characteristics and the confluence area against the rainfall initially a flow and the
medulla and measurement - it analyzes the initial rainfall outflow possibility control plan which is suitable in the domestic
actual condition and it proposes the monitor ring plan for the long-term flow and pollution load data accumulation. From the
research which it sees the Infiltration water/Influent water and CSOs investigation it passes by the phase of hazard chain and
Namwon right time 4 it does not hold reverse under selecting, Measurement it used the hazard automatic flow joint seal
Sigma 910 machine and in case 15 minute interval of the I/, it measured a flow at case 5, 15 minute standing of the CSOs.
The water quality investigation for the water leakage investigation of the I/ and the sewage from the point which is identical
with flow measurement during on-the-spot inspection duration against 6 items which include the BOD sampling and an
analysis, when the rainfall analysis for CSOs fundamental investigation analyzed against 18 items which include the BOD
sampling. Consequently, for the optimum interpretation invasion water / inflow water of the this investigation area day
average - the lowest flow - water quality assessment veterinarian optimum interpretation hazard average per day - lowest
flow - it averages a medulla evaluation law department one lowest flow evaluation technique and it selects, it presentation
collectively from here it gets, position result with base flow analysis of invasion water / inflow water.

Key Words : Combined sewer system, Infiltration, Inflow
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Table 1. Quality of sample investigation point

o Seomun Noamdong Hyanggyodo.ng
Division . (Jucheon (Gwangchi
railroad
creek) creek)
Densely
1
S Densely populated
Residential settlement,
Sample area populated .
area Agriculture
settlement .
and industry
complex
Sewage Combined Combined Combined
deconcentrate Sewer
Sewer System | Sewer System
form System
Dimension
52 11.3 122.9
(ha)
Lowri
Use area O.W ns.e Gathering Gathering
. residential . .
special drainage box | drainage box
area
Administrative | Wangjeong
district -dong Noamdong |Hyanggyodong
population 5 34 290 1.510
(persons)
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Table 2. The spot investigation area and investigation

period
Season Period Days of inquiry
Summertime |2008. 8. 7~2008. 9. 10 33
Wintertime |2008. 11. 9~2008. 12. 9 31
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Table 3. Water quality investigation item and investigation
method

Item of inquiry Days of inquiry |Space of inquiry

Four days/Season

(Dry season
SS, CODcr, BOD three days, Two-our intervals
Rainy season
one day)
Two days/Season
(Dry season
CODMn, T-N, T-P one day, Two-our intervals
Rainy season
one day)

TS, VS, Settleable Four times
solids, Cl-, heavy One day/ (Opening part
metal, general Rainy season three times,
bacillus, colon (CSOs analytical) | Latter half one
bacillus times)
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311, N2RE
AEH FFRAL A= Fig. 19 BojF=al Ql=t
cHTorak% 12,011.1m7day, AR 65.9 m/day,

022 1,360.4 m/day O 2 ZAE|Qic

oEL b
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Fig. 2. The winter season west gate railroad flow data.
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Fig. 3. The flow data of Hyanggyo-dong (Kwangchi cheon)
(winter).
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Fig. 4. The winter season Noam-dong (Jucheon cheon) flow data.
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3.21. N2ET
NEAHES] o2 97]419] Bl $UELL
osb] Slstol 24K 0.2 A\ E Aol 4

1=
,;Aé )

sheick
o] =23 ZAFZ Y} CODer2 12.4~38.6 mg/12] ¥
= H 9o, BOD= 8.9~24.8 mg/l, SS&= 14.8~

39.0 mg/l & ZALE 1 tH(Table 4).

A&Ad ZAPAT} CODer2 37.4~307.7 mg/19] ¥
& 2o, BOD+30.2~253.3 mg/l ,SS+=53.0~
406.0 mg/l2 A=l O AAFH ZA7|A] AL ]
alo] 7% st ok Hojxl Ao XA
(Table 5).

Table 4. The water quality data of rainy season (summer)

Quality of water
BOD | CODmn | CODcr | SS | T-N | T-P
Maximum | 24.8 19.9 386 |39.0 | 17.0 | 2.1
Minimum | 8.9 9.0 124 | 148 | 2.5 | 0.6
Average | 13.0 13.5 199 | 258|101 | 1.3

Table 5. The water quality data of rainy season (winter)

Quality of water
BOD | CODmn | CODer | SS | T-N | T-P
Maximum | 30.2 19.4 374 | 53.0 | 10.0 | 0.7
Minimum | 253.3 | 160.1 307.7 | 406.0 | 63.7 | 2.9
Average | 104.0 66.7 1269 | 1855|242 | 1.3
3.2.2, SUE(|H)

FuEFAD ) ALH 2171419 Bhs 4854
& wefaly] §istol 39 B9k 1, 24 0 2 AR
2 AY1st] BA ek

ZAFAT CODer2 117.8~251.2 mg/1e] HYE =

S, BOD+= 101.0~244.8 mg/l, SS+=45.0~196.3
ngl2 ZANE Qo ZA|7to] 347to R &Kol 4=
AzZAP) 71dZ 02 o]0z TAZ oW, A7Hd
Hstol whE Fdd e Ma QR A Kol

&4——% 2= 919iTk(Table 6). AHAQ) EA] 314=2]
Sqom B4 A9
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Table 6. The water quality data of dry season (winter)

Quality of water
BOD | CODmn | CODer | SS | T-N | T-P
Maximum | 101.0 58.0 117.8 | 45.0 | 202 | 0.7
Minimum | 244.8 | 140.6 | 251.2 | 196.3 | 46.6 | 2.3
Average | 1494 85.4 1633 | 103.7 | 30.7 | 1.6
3.2.3. =YS(FHY)

o

wFHEAN L] ALH AN s FAS
& setely] glato] 3ekEet 240 AR
e BEE R L

ZAPAT CODer-2 5.7~32.9 mg/le] H9E B
o, BOD+=2.9~26.5 mgl, SS+=6.0~31.3 mgl &=
ZAPE| QLo m(Table 7), A, ARPE Wstof w2
Aol Ml dAst HYRS Hol= Ao7 XAb

AT

il

Table 7. The water quality data of dry season (winter)

Quality of water
BOD | CODmn | CODcr | SS | T-N | T-P
Maximum 2.9 2.7 5.7 60 | 50 | 0.2
Minimum | 26.5 22.5 329 | 31399 | 05
Average 9.6 8.5 126 | 177 | 65 | 03
3.3. WIANAES/RYs AF
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Table 8. I/l analysis result by the water consumption
assessment technique
Average
Use of| Infiltrat- | Average sewage Inﬁltr?mon
. compa- ratio
Season | water ion sewage | "L (m/d/mm-
(wid) | (md) | (midy | )
(%)
Sum-
S mer | 713 70 938 7.5 0.034
comun |- yime
railroad Wint
ae | 13| 401 | 618 | 649 | 005
Noam
-dong Sum-
mer 61 205 282 72.8 0.144
(Jucheon| .
time
creek)
Hyanggyo|
wdong | Winter| 31 5se | 660 | 39.1 | 0.054
(Gwangc| time
hi creek)
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Table 9. I/l analysis result by the day the lowest flow

assessment
Average
_ sewage
Inﬁltrat Average compa- |Infiltration ratio
Season| ion | sewage rison | (m/d/mm-km)
(m'/d) | (m'/d) .
ratio
(%)
Sum
-mer 676 938 72.1 0.322
Seomun | ..
R time
railroad Wint
e 160 | 618 | 274 0.021
time
Noam
-dong Sum
-mer 257 282 91.0 0.180
(Jucheon | .
time
creek)
Hyanggyo
-dong \Winter| 5,0 | gg0 | 797 0.111
(Gwangc | time
hi creek)

(ol 5> 2003).

Table 10. I/I analysis result by the day average - the lowest
flow water quality assessment

- AgE

3.3.4. HYL/RUM/)Y B

ool s ArkmiE £ 24} 49 A4S
Qo] 27 42 918) Bt - HARHSEB}
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A ol ATHE ETHE Table 110] HU4YH2%
5Ol fEA ARE FUste] AAISHAL,

Table 11. I/I final interpretation

Actual
s%r:zy Flux analysis
(m3/d)

Spot S:::S Dry Infiltration Rain inflow
season Infiltration | Cumulative inflow
average Avera Ratio ratio tendency formula

flux & (%) |(m3/d/mm- (X=Rain intensity)
(m3/d) | @3/d) km) | (Y=outflow flux)
Sum
-mer| 938 [539.5 575'5 0.257
Seomun | time Y=953.9+295.1X
railroad | Wint 18.0 -12.6X2
er | 618 |111.5 5' 0.013
time
g | S 89.6 Y=473.2-699.3X
-dong . =473.2-699.
(Jucheo “mer 282 | 253 5 0.1775 +1195.2X2
time
n creek)
Hyangg
yo-dong | Wint 75.1 Y=1122.7-350.5

Gwang | er | 660 | 496 ) 0.1045 ; ’

( | time 3 XH143.1X2
creek)

3.4. &RA sl72 BF4(CSOs) =4

Average 74521 CSOs §3F B 42 ZAR= T G A A
Infiltrati | Average ci)i:lvafr?s Infiltration _% A ;q ]—OE] 7‘13 Oﬂ = 7]7].0 5,_%1 r= &113}93\]—/]_
Season| on sewage orrjl ratio a a3 1l 5L O -
(m'/d) | (m’/d) ratio (m'/d/mm-km) CSOs }‘]'X]X o] T - P 3 o2 T
v £ 2go]gla, A7) Aol fepo] Aa] gl 7ol
Sum ATt
S -mer 403 938 43.0 0.192
eomun | e
railroad Wint Table 12. CSOs Investigation point, Investigation duration
t.m . 618 8.7 0.005 and rainfall intensity
me
Noam . Rain
~dong Sum R . 083 0175 Spot Place Period R?mriz;ll intensity | Note
(Jucheon ;;E: : : (mm/hr)
creek) Old old
wang- .
Hyg“igyo Winter jeong | MBIV | 2008124 | 15 11
-oong | WITRTg66 | 660 | 706 0.098 iron &
(Gwangc | time bridee bottom
hi creek) £
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Table 13. The winter first rainfall pollution level analysis
result of Wangjung-iron bridge

Early rain pollution analysis
2008. 12. 4. 17:25 ~ 2008. 12. 5. 7:00

Division

Rain period
Rainfall
(mm)

15

Rain duration

) 14

Average rain
intensity 1.1
(mm/hr)

All flow volume

. 1266.6
(m’)

Flow amount
/Rainfall 84.4
(m'/mm)

Flux weighted BOD |CODecr| SS TN | T-P
average

concentration
85.4 | 103.6 | 130.8 | 14.3 0.9
(mg/L)

Pollutant loadings

71.8 | 87.1 | 110.1 | 12.0 0.8
(kg)

Per rain duration
pollutant loadings | 17.9 | 21.8 | 27.5 3.0 0.2
(kg/day)
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