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The runoff characteristics of non-point source pollutions in the municipal area of Jeonju were investigated and
analyzed by using the SWMM (Storm Water Management Model). The flow rates and water qualities of runoff
from two types of drainage conduits were measured respectively. One was a conventional combined sewer

system and the other was a separated sewer system constructed recently. From August to November in 2004,
investigations on two. rainfall ecvents were performed and flow rate, pH, BOD, COD, SS, T-N and T-P were
measured. These data were also used for model calibration.

On the basis of the measured data and the simulation results by SWMM, it is reported that 80-90% of

pollution load is discharged in the early-stage storm runoff. Therefore, initial 10-30 mm of rainfall should be

controlled effectively for the optimal treatment of non-point source pollution in urban area. Also, it was shown
that the SWMM model was suitable for the management of non-point source pollution in the urban area and for

the analysis of runoff characteristics of pollutant loads.

Key Words : Non-point source pollutions, SWMM (Storm Water Management Model), Rainfall-runoff

Aol ohe s7el WEHE T8

23t =
. T o] | .
MU2gERe 549 UYL Uuad A BAS Yshe A0, 0 EPAYAE Y

s i D . (non-point source pollution)o] ¥ © &g
Corresponding Author : Do-Hyeon Paik, Department o o AT = P Ol O i o o] =] °
Health & Environment, Seonam University, Namwon 590- = OE% TR B eadle st o
711, Korea 2L orsiy FA, A4, B, 1F, EA,
Phone: +82-63-620-0124 G £33 e PBe £99 odEAL ¥

E-mail: pdh315@hanmail.net

1185

g% K1 i mfo o2 o
pol >l nd e n@



Ned-dIgF-HIF-ALL-FF

o Aelsta o 4e ANfges MR % 2 £2& 274

feue #dade 54 4gsts, s 5 Stk 239 7]E08d W IR B S
dodde AR FAVYAAE HAs]l & HESIL 24 R AIAAHL 7 ZdE o83}
ou, e FEFel HHegHdA FE o T ARGl dete] modde 2
I gvk P A 2AEHL P FEol F A
A frEHER, APHE 2T FFse B2 "
weo] ast #9A fEHE uHedd e 2. ATEH
o FAel AXE 9Fe seAgel Fgsn 0 2L DPEAA

Z AN ]
73;1]3?:21«%{':.7‘,_:0] %‘_7}.3}1 Ex] o]_g_o] j_ﬂéEi o] }é @?—oﬂ}“]b Ta E}-Q] EA]ZIQQ H]@_Q_Oé
| 9 peol e maAxdoR Awel Bh-F EA

F2Z AQA o @ Zolx] T 9) E3 odgo S i B B © e =
SHFE AUHoR Fopx 1 ot 53] 2@ o] N — o = =l ow 2 3] =] o3 o
(I M = b = S e R = 2 3,4_7% }quxlcd*o“ /\1748]-04 =R Oﬂf,LiX] ﬁ]g
T RS Z Aalsl Iuim e g =AY A e A = A= e < U7 T
\A‘ﬂtﬂzﬂt‘ 71 gat'}"r“, O\__:Fﬁ‘r j—a—!—- “i‘u‘% Oﬂ [q,ﬂ_ %_13394 }_*}-9} %—Xé 1‘1]1 Ef’/] E]g‘—j_% /é1
2 7 A 2 Hegd vt F han
8] @iz xeta gl Aol B odpeld #3989 A7 ug 2 Fuy

T @FANE EAFGY FEF S AWM = g 1o yEhiged, 2 WEe e 2y
AFERy T 7189 A7 ®el ojdHn o 54 seaA 2 BRA 58 498
T SWMM 28 & o] &stflen, R954c] et dato] FAdxAls fE23FxAE T8 HPedd
FRASTH A7 ERASSE F99 dEx  WESHE A

Planning of study on runoff
of non—point source

Survey of watershed pollution-in urban
condition and distribution of =
pollution source @
@ Survey of various types of
models for simulation of
Investigation of GIS non-point source pollution
Database and calculation of
pollution source Study on theory and

@ characteristics of SWMM

Discharge and Runoff of
non-point source pollution

Build up of input data of
SWMM model

Sensitivity analysis and
calivration of SWMM model

U

Runoff simulation of
combined system and
separated system by SWMM

==

U

Study on runoff
characteristics of non—point
source pollution by SWMM

Selection of objective area
of this study for analysis of
runoff characteristics

U

Investigation of combined
and separated system,
channel course of drainage
system jn field

Measurement of flow rate
and water quality

Fig. 1. Flow chart of systematic course to evaluate discharging characteristics of non point source

pollution using SWMM model in this study.
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Fig. 2. Relationship of blocks for SWMM.
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Fig. 3. Layout of Study Area.
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Table 1. Analysis method and instruments

Watgr Analysis method and instruments

quality

BOD 5 day incubation with DO determination,
5210 (Winkler method azide modification)

sS Gravimetric method, electric drying
oven(105C)

CODutn Acid, Reaction during 30 min in water
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Un-visible absorbance spectrophotometric
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method

T-P

Ascorbic acid reduction method
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Fig. 4. Sampling points measured continuously by flow rate meters.
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5. Verification of runoff flow rate for simulation
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Fig. 6. Verification of BOD for simulation (2004. 11.1).
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Fig. 9. Verification of T-P for simulation (2004. 11.1).
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) = = h=3 — EHE]% ° 3] 1__0
243 gZ4e o 7EY SWMME o} ¢ g 102 SWMM 2dg ol 6h
sho] 04UE Z9AMYE 3 TS Table 40] Ay o7 Teel deted e x84 el @ BOD
o] 7o Ao tate] RolE Aty ow At FHLEFGEY A& (%) YEUY. 2
B ABAE o]Lste] Mo AN Hasyge o UER Hieh 2] 69 099 ARE AYsuE
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SZEN BA YL 92 G30 we way LT 80-90%7F FEEe € 7 Utk uEA
oo g FHogRBuE ARFoay 7o HALEFFE sy Sjste] Adaldoly o
9 Ao wWe EaPee zAsEc £3 25 AL FTE B4, 271FF 10-30mmE AW
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Table 2. Verification of SWMM for separated conduit basin
BOD5 COD SS T-N T-P
Date Item
Pred.. Meas. Pred. Meas. Pred. Meas. Pred. Meas. Pred. Meas.
Y 0.47 051 0.80 0.67 0.48
RE 52 13.0 242 21.2 16.6
Zﬁ)“ N 12 12 12 12 12
1 " Min. 125 11.0 10 12 496 52 3.2 38 1.7 14
Max. 21.3 295 32 35 284.9 248 155 139 39 4.1
Avg. 16.2 20.2 19 18 1194 116 8.1 79 2.3 24
Note) Pred. : predicted values, Meas. : Measured values.
Table 3. Verification of SWMM for combined conduit basin
BOD5 COD SS T-N T-P
Date Item
Pred. Meas. Pred. Meas. Pred. Meas. Pred. Meas. Pred. Meas.
Y 053 0.71 0.88 0.7 041
RE 13.7 13.0 194 282 26.6
2;’34 N 14 14 14 14 14
1 ' Min. 435 41.0 61 52 79.6 52 6.2 9.8 17 24
Max. 163.4 1794 249 256 4849 248 235 25.7 9.9 88
Avg. 82.7 90.6 103 109 2173 116 169 169 4.8 5.1

Note) Pred. : predicted values, Meas. : Measured values.
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