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Abstract

Interceptor sewer is installed underground near to the river side mostly ofstate—owned land and the management
efficiency of public sewage disposal facilities is decreasing as too much infiltration/inflow(I/I) and river flow to
interceptor sewer are caused by broken or deteriorated sewer. This also affects the sewer pipeline project and decreases
its efficiency. Therefore, the aim of this study is to investigate interceptor sewer which has influence on the reduction of
the project effect. The investigation were performed for three study areas. The study includes the investigation of current
condition of interceptor sewer(sewer extension, pipe diameter, pipe type, installed year, installed locations, etc),
investigation of inside of sewer by CCTV accompanied by pumping and dredging works where required, investigation
of inside of manholes by eyes, calculation of pollutant load using the results of investigation of flow quantity and
quality. Multipoint investigations were simultaneously performed for flow quantity at confluence area and other
investigations were also performed for flow quantity and BOD for interceptor sewer and comparison of pollutant load,
investigation of infiltration/inflow(I/I) caused by deterioration of interceptor sewer. As the result of the study, a main
reason for reduced effect of sewer pipe improvement project was analyzed as the low—density sewage and I/1 in public
seweage treatment Facility due to deteriorated and unmanaged interceptor sewers.
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Table 1. Evaluation items for selection of survey area

Item Point
Sewer System of Survey Area -
Capacity of Sewer Treatment Facility 5
Inflow Concentration of Sewer Treatment Facility 25
Inflow Load of Sewer Treatment Facility 20
Infiltration/Inflow(I/I) Rate of Survey Area 25
Inflow Rate from Outside of Survey Area 25
Sum 100

Table 2. Characteristics of interceptor sewers in the survey area

Area Pipe type |Pipe diameter(mm) | Pipe length(m)
A area GRP, PC D300~D800 22,220
B area PE, HP D200~D1,350 16,543
C area PC, DCIP D450~D1,100 13,577




SEIEOS 221

(Ductile Iron pipe, DCIP), F¥(Hume Concrete pipe,
HP)o 2 XAt et

AT A AR ZAE flote] 2 aEx
A} ATE o]8% 9 W 9 dREE RAL CCTVRAL
2Q12=/692=(I/I) ZAE AAsIgon, A AR g
AHABE A%, B, BAJR] 5& Table 20 A5
2o|A IAHE FEHE 2AFETe CCTV

o AWB

(¢) C area

Fig. 1. Flow and water quality investigation section

2APATE Brh AEd QT Qv A BEY 4 Q=
5 2AATHEE, £ olgdtel APeR f% 24
=2 Fig. 17 2ol Z4skAT f3AL AuRs} suy
1 ah4e] S| ehgEel i, AFoIt F2o] gAL
He ga, 559 A Byl QU AL P2 5L 1

;

o

iy
= LH—‘TLZ:/\}(CCTV) '3% s 5, A/ F9e 24
4 SpEllEF BALE 53 Mass balanceE #A4stE S
StAtHE@=2 3, 2013).
D sig #5783, steAdAd YA 2 siette
(BTL) At & 2B & Y718 ExE
% BTL AFdAI 9] 23ivts AF2AHT= A,

o4, BF, s, HA9H HE st

2) Azl tat A5Pump 24 D F4LLL
BT BRYRCCTVIZA BERE SA24 52

3)
4) A FRAH
A/ A U/D ‘%-VM% AHE 2ARHC

3. AUBRO| R Y 2

[1pal
N
>
Ho
x

3.1 AR

AA g F 97 Al tiste] Fig. 1-(a)a} o] 1417k
(A-1— A-2), 277HA-6— A-9), 377HA-T— A-8)°
2 RSt fRFERAE etk AxH o] £3HE(GA)
2 0AAEH) 9 olsAe) FFAE 971 Al gt
fFEe XA A3E Fig. 29 Zo] EA X (Mass
Balance)E ©]-85tq %%T(I/I)E AT BAE &
A-1~A-9ZAAHL 2 AFE fste] A4 o544 &
FAolH, SS-1, SS-2 & HG—3(F1X6d)% T2 1g
7)ol A AX|g A FEA ZAR - G4t SS, g
HG)= Yedth. §%F AT, 17302 A-1213 A
254’/ Y, HG-3A|H A 158m’/Y, A-2x- ol A 306m’/
Ao fFo] YAst= Aoz Yegon, A-224-2 A-1
2143 HG-22134 9] st7t fY4EE AR RE F AR
e o] 412m'/4 2 AA ZAAH(A-2)9 &4 #A
306m’/LT -106m'/L2 BEAEAL. 2947 115m/ <Y,
39ZE2 151/ 49 ApolE Hols AR UEHoH,

Journal of Wetlands Research, Vol. 20, No. 3, 2018



222

Table 3. BOD of interceptor sewer system in A area

Sampline Enisod BOD in Interceptor Sewer System(mg/L) BOD in BTL area(mg/L)
amplin; 1S0de
e =P A-1 A-2 A-6 A-9 A-7 A-8 A-3 A4 A-5
Sampling 1 477 69.3 149.3 166.2 80.4 126.8 179.1 188.2 180.8
Sampling 2 66.6 73.6 115.4 175.6 75.9 152.5 183.4 207.1 181.6
Average 57.2 71.5 132.4 170.9 78.1 139.7 181.3 197.7 181.2
A-6 No inflow
A7 No inflow “ B-1
No inflow Mesred éis«_ ‘ e Value HL 13 S_—
‘ Moz l 795 ‘ m Mi"ﬁﬁf" 7
value 79 — - Vestured I 128 ¢ Veasured I 1414
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Fig. 3. Diagram of flow rate for interceptor sewer system in B area
ST

Fig. 2. Diagram of flow rate for interceptor sewer system in A area
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Table 5. BOD of interceptor sewer system in C area

) ) BOD in interceptor sewer system(mg/L) BOD in BTL area (mg/L)
Sampling episode
C-1 C-5 C-6 C-8 C-2 C-3 C-4 C-7
Sampling 1 51.7 135.1 203.9 230.2 176.1 222.9 198.7 164.9
Sampling 2 57.5 114.7 217.4 246.5 188.1 186.9 178.7 155.8
Average 54.6 124.9 210.7 238.3 182.1 204.9 188.7 160.4
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Fig. 4. Diagram of flow rate for interceptor sewer system in C area

1900 A% Hskg 2AAEY 54 EARFol
1,595m/@ez RS 2AAHEC-1 ~ C-4, GMG)E]
L= Auto] grel 1,588m’ /Lt 2 o7} glo] ApAT
RAKEES 4o e BAV} Qi Hos wes
Mur CA% 277k9] B¢ Hati 2AAE C-82142] §
FEZAgko] 3.860m' /Y 2 ARHE AEC-6 ~ C-T,
199 424 Aol g 1,944/ He} 2 Aoz z
ApEliek. oleiRt 277re] AT APT HAsle] whe
B4 4o Qg BAP} ofel, B A7 2AH
stRolA 2771 AMBRE FYEE ti AATRR
ko] skl 9olE]o] HRAlE Bz BAE] Qo)
CAY 9] 44 A A= Table 59 2}, &, APBR
oAl A= = BOD: 54.6 ~ 238.3mg/L(574%
gk, BODZ|E)= AR O, g7 2AAHA C-1
A& Aelstile BTLAGA G 2= #2454
(160.4 ~ 204.9mg/L)7} & x}om gl AR 24
o ®H, C-1 AR 9] Y2 BOD#E2 C-1 Ad =
o BTLAY 9 AA@Ekraz4d] mA)olA 9
Ao shapol 7|9l Ao r FAEGIH. mEkA o]
T AT E 3 2ARETe Fde A C
%, BF 2ARA G =2 Aee FAse] o

%
2ol fgdo] mulstek WEE 4 9k,

Q=

_& _IIN‘

(A-6 — A-9), 37HA-T7 — A-8) & 347t sl
QARSI it BAE BEAS 35Tt Az 99
R BAE EAAT, AZHo] 1972 ASi]
-17.1kg/Q, 297+ 35.7kg/ Y, 377+ 2. 7kg/ D 2 L}
wor, B, CxYe] Hlwste] F zpol7} WAYstA] grof
SsteE AHAbg el At el Sl AR 24

=

S5 1(nx=dl

Me:&w!d‘ =
vave
Sum_| 2912

Fig. 5. Diagram of pollution load at A area

412 B X|&

BA|g o] AATE Tt 5F 2AMAT} FUSH Fig. 6
3} o] BAEE o
Bl BE4AT, ZAHAAS Fs)

AR-stgo] 78kg/d=, 7t AH
159kg/°1it‘r 81kg/Qe] Hatake] o]z}

HME]OM:}-

Journal of Wetlands Research, Vol. 20, No. 3, 2018



224 g ezo

No inflow
B-1
Measured
value 23
Measured meesiwed el
Measured B-5
-
Measur easur
value 22 l‘ value 78
sum 159
- River —
B-6
Measured
value 12
B-7
Measured

13

value

Measured
value ‘ 86

Fig. 6. Diagram of pollution load at B area

413 C X9

CAG AT L GRAFS Fig. T3t Lol 177
(C-1 — C-5) % 277HC-6 — C-8)2& FEs}o] 4
o +YNEF stoch. egRotF BALS, 1790 A5
9l C-5A40) ogHstae] 199kg/AR AR 2AA
(C-1~C-4, GMG)®| ¥ otey T4t Aubuct Slkg/
nrt 2 BAmelon], 2771 HstRiel C-8x4e]

e o T

Differencein
‘measured value

494

Js
o | | fmmea |
Ve [ ga value 77 ’

s | 439

C-6
Messured
value

354

Atz H

g
Ic
o
ot
o

933kg/ Y& ZAAIHE(C-6, C-7, ]S)

2 ST

o] o@Rale gt 404ky/ Hrh 27 BAEC
ot BAEIE @M BAE 4% 2AATL FUSH
27719 ©@RFFY FAh AUBE FAs] B2 B
W RYOR AT BAF ohel, £ A7 2AXA ol¢]
2 ANV SAHE B4 ARBEESF F7De
o 2A)2 weks ek,

Wi

2 ZHB20| CCTV RAL

4

B QT g9 AN AYBE F 1,679me] of
Fol PO EAHCCTV)E +astch Ao A2
2 CCTV ZAMETR: Table 63 2ol £ 207 olga%
@2 VA1) F AW nfilration) o1FFE
of 1442 /P Be AOR vehgov], BAGY A9 2
YBE F 2,600me] dhote] BEHPEAHCCTVIE >4
3 Ak, Table 63 2ol AXY AT SUsH] A

ot

431 HYs 2
B AT gAY A, B, CAGe] RN {F 242
12 EfE 2 2AYRFRADE AU Bt

Adpel BARE o7 o] BASTh BUSTL
AHN-F A FFH 7P (maximum-minimum daily flow

«— River N evaluation method)& ©]-&ste] A5G A, B, CA4
s o o] Awte A EAZEY= Table 73 Zo] Y4
e | 199 |
n | 20 ‘ ‘ ‘ 2 AZF(A-8, 1,023’/ )0l 7FF B2 Zor BAEQ]
GMG (Fixed) c-4 c-2 o1 = = =
[ e [ . ] o, ot FAA Bt 7 vl A A viE
— o3 T ARHG(A-T, 78.9%)0] 71 w2 Zor EALHQLt.
ol2lgt AYF BAZIE A BAE £, £, 09R
Fig. 7. Diagram of pollution load at C area
Table 6. Results of CCTV inspection
A area B area C area
Deficiencies Condition(ea) Condition(ea) Condition(ea)
A B C A B C A B C
Lateral, Sealing faulty 0 0 0 0 0 0 0 1 1
Joint 0 0 1 0 1 1 0 2 0
Infiltration present 0 11 3 0 19 0 0 0 0
Decay 0 0 1 0 0 0 0 0 0
Pipe broken, Crack 0 4 4 0 5 1 0 13 0
Bent pipe 0 0 0 0 2 0 0 0 0
Dipped pipe 0 0 0 0 1 0 0 0 0
Debris, Greasy 0 0 0 0 0 0 0 1 0
Debris, Silty 2 1 0 0 2 0 0 5 0
Obstruction 0 1 1 0 1 0 0 1 0
Total 2 17 10 0 31 2 0 23 1
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Table 7. Result of infiltrate analysis in interceptor sewer system
Area Point Average flow in fine day(m’/day) Infiltration(m’/day) Infiltrationratio(%) Remarks
A-6 545 260 47.7 Upstream
A-9 1,913 835 43.6 Downstream
A Area
A-T7 697 550 78.9 Upstream
A-8 2,263 1,023 45.2 Downstream
B-3 125 26 20.8 Upstream
B Area
B-5 1,414 650 459 Downstream
C-6 1,579 181 11.5 Upstream
C-8 3,860 457 11.8 Downstream
C Area
C-1 303 61 20.1 Upstream
C-5 558 101 18.1 Downstream
Table 8. Result of inflow analysis in interceptor sewer system
Area Date Point Average flczw in fine day Inflc:w Inflow per3 unit rainfall | Rainfall Remarks
(m'/day) () (m’/mm) (mm)
A-6 545 72.5 9.1 Upstream
A-9 1,913 84.6 10.6 Downstream
A area August 29 8.0 -
A-T 697 0.7 0.1 Upstream
A-8 2,263 71.3 8.9 Downstream
B-3 125 177.0 4.3 Upst
B area September 41.0 e
13~14 B-5 1,414 4333 10.6 Downstream
C-6 1,579 153.8 237 Upstream
C-8 3,860 700.2 107.7 Downstream
C area November 2 6.5 —
C-1 303 40.9 6.3 Upstream
C-5 558 166.1 25.6 Downstream
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