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Abstract — Nonpoint source pollution causes leaks and overtopping, depending on the state of the sewer network as
well as aggravates the pollution load of the aqueous water system as it is introduced into the sewer by wash-off. Accord-
ing, the need for efficient sewer monitoring system which can manage the sewage flowrate, water quality, inflow/infil-
tration and overflow has increased for sewer maintenance and the prevention of environmental pollution. However, the
sewer monitoring is not easy since the sewer network is built in underground with the complex nature of its structure and
connections. Sewer decontamination mechanism as well as pipe network monitoring and fault diagnosis of water net-
work system on system analysis proposed in this study. First, the pollution removal pattern and behavior of contami-
nants in the sewer pipe network is analyzed by using sewer process simulation program, stormwater & wastewater
management model for expert (XP-SWMM). Second, the sewer network fault diagnosis was performed using the mul-
tivariate statistical monitoring to monitor water quality in the sewer and detect the sewer leakage and burst. Sewer
decontamination mechanism analysis with static and dynamic state system results showed that loads of total nitrogen
(TN) and total phosphorous (TP) during rainfall are greatly increased than non-rainfall , which will aggravate the pol-
lution load of the water system. Accordingly, the sewer outflow in pipe network is analyzed due to the increased flow
and inflow of pollutant concentration caused by rainfall. The proposed sewer network monitoring and fault diagnosis
technique can be used effectively for the nonpoint source pollution management of the urban watershed as well as con-
tinuous monitoring system.

Key words: Rainfall-Runoff Model, Sewer Network, Pollution Removal Mechanism, Stormwater & Wastewater Man-
agement Model(SWMM), Non-point Pollutant Source
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Fig. 1. The example of sewer network sectional view. (Lee et al., 2011).

st sleair] AR Sk fEA7
7 AR o] F= 1 e ui]E o] Q)
Slolghalte =efm, Fig. 19} 22 FHE 7L o
AREe] 55 o] Q]lel] o8 W] &S Sl Askt 4
A, skrh 3 9 R e Wk ofue) A 8 el 9
A slare] ARzt sy ik, wtbA skrr] i 279
LdE w7] ffel sk o] eEmsk AEE vletskar s
LA WAL FIRE 27 7 24 Yl sk Aol 7o) F st

rlr
N
olr
o
=)
rlr
H
ols
I
=)

3% 2

2-2. SWMMS 0|88 R ¥ SZEH0[E ZAL

SWMM 3l 9 93 3|4 Mg F 70T A §99]
FEF AV, S A T4, ASA 74 55 Fdto] - A
AFA A T 2 e ) o) o WE e S
e 4 Qlt), RS AYAPTE v9] FE B85S 72
Slom 247k thE 7]5-5 4-38k=tl Runoff £, Transport 55,
Extran 55, Storage 55 ° % ¥ T}l Runoff 552 7--AM
off thel wisfrefell o] fad/dst asks 2ofsin, #|td,
A& 55 F4E 7 13, Tranport 552 Runoff E50l4
ArkE AyE A AL Bl AAE U] f 295, 3kA
2Hl0Z O] R AL Extran B5 598 UAAS
3 MR, AFE oA 55E F43k, Storage E5
Fh el oist 24, Mg 43 9l v]g-o] Jrk gl A

o] 7Fs8ltH10].

2 do o

23, FAED] NES WEA

A3 BEoe] s 71 A q
SRAE A1) AR gk S F, 25 9 A
SAkste] LRI, Fig. 2& 4|54 550] W nojF=d), 3
81 el 5919 H3 A% A0} Manning®)] 914 17

2 (1) )02 VERITH11,12].

Korean Chem. Eng. Res., Vol. 50, No. 6, December, 2012



982 A2t - ol -

INFILTRATION

Fig. 2. Cross section of the flow of runoff.
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Table 1. Equations of pollutant buildup and washoff

Equation
PSHED=QFACT(3)xt, 2T
PSHED<QFACT(1)
PSHED=QFACT(1)x(1-e2fCT®%)

Build-up
psHED= QACT( xt,)
QFACT(3)+t,
~POFF(t,)=—RCOEExt"S#OxpSHED
Wash-off

POFF(t,)"RCOEExWELOW "SHPO

Al o 7 ARg-slo] AArer 4= QItH13]. Table 1914 PSHED:= &
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83 t = AR5 (day), > AR o] AIZE, POFFE
AlZE tollM 8] 2= %51 ‘éﬁ%%k(kg) WASHPOE Q2.41% &9
A7, RCOEFE L85 &34, WELOWE AXW F&7F%
(m3/s)ett.
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Fig. 3. The proposed scheme of this study.

Table 2. Specific data for designing individual nodes

Fig. 4. The sectional view of sewer network at an imaginary basin.
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Table 28} 32 Z}7ke] =9} g3 djst &4 AA vlolElE
ERdiT}, 2 A vlolEl= slre] o] dA e} ARkar,
o] AA, Hol, 2% F ] EE4, A4 EAE YER= HlolE]
= 9ujgic}, 7} ==9] 0]5L MHA No. -2 MHB No.2 ©]5F¢]
Z=d|©l; MHAS, MHB2), =29 49 3912 9129 wel,
MHAS} MHBZ ozt

Node Sub catchment Ground elevation (m) Invert elevation (m) Impermeability (%) Concentration factor(min)
MHA1 1 1382 124.6 50 10
MHA2 1 135.1 122.5 50 10
MHA3 1 143.0 1213 50 10
MHA4 1 133.6 118.4 50 10
MHAS 1 132.0 118.2 50 10
MHA®6 1 129.0 118.0 50 10
MHA7 1 125.8 114.5 50 10
MHBI1 1 137.2 128.2 50 10
MHB2 1 135.7 124.9 50 10
MHB3 1 133.0 123.1 50 10

Table 3. Specific data for designing individual links

Conduit Upstream Invert elevation (m) Diameter (m) Downstream Invert elevation (m) Length (m) Rough-ness Shape
LAl 124.60 1.20 122.50 200 0.014 Circular
LA2 122.50 1.35 121.34 220 0.015 Circular
LA3 121.34 1.50 118.40 152 0.018 Circular
LA4 118.40 1.80 118.20 150 0.015 Circular
LAS 118.20 3.00 118.00 91 0.035 Circular
LAG6 118.00 3.00 114.50 137 0.034 Circular
LB1 128.20 1.35 124.90 155 0.015 Circular
LB2 124.90 1.35 123.10 106 0.015 Circular
LB3 123.10 1.60 118.20 145 0.015 Circular
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Table 4. The influent average concentration of pollutants LS FARAEHY, 0]5 Eaf Al7te] whE 7} =9 o9
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Fig. 5. Layout of a sewage network designed using SWMM program.
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Inflow Outflow Continuity

(m®) (m®) error (m°)
Non-raining (Steady state) 4,320 4311.89 8.11 (0.1878%)
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Table 6. Pollutant loading of sewage network in raining and non-raining simulation
Influent loading (kg/s) Output loading (kg/s) Remaining loading
BOD 129.60 12091 5.82
. COD 216.00 201.51 9.69
Non-raining (Steady state)
™N 21.60 20.15 0.97
TP 2.16 2.02 0.10
BOD 473.99 447.80 5.99
. . COD 1590.21 1488.61 9.99
Raining (Dynamic)
™N 663.06 616.65 1.00
TP 65.26 60.68 0.10
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