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Estimation of Nonpoint Pollutant Loads in the
Hwanggujichoen Basin using SWMM
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Abstract

Water pollution of Hwanggujicheon stream is severe because urban area of Suwon City is
included in the basin. A countermeasure for water quality prevention of the stream is
necessary. In this study, nonpoint pollutant load of BOD, SS, TN and TP are estimated using
SWMM. The result indicates that BOD, SS, TN and TP loads during 3 months from July to
September are 67.0%, 60.8%, 54.7% and 74.5% of the annual total load, respectively. We can see
that most of nonpoint pollutant loads are generated in the rainy season. Annual nonpoint
pollutant loads of BOD, SS, TN and TP in the Hwanggujicheon stream are 342 ton, 1,500 ton,

480 ton and 12.6 ton, respectively.
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Huber and Dickinson, 1988).

Power-Linear & :
PSHED(t) = QFACT(3) X {QFACT()
PSHED(t) < QFACT(1)

Exponential & :

PSHED(t) = QFACT(1) X (1-eQFACT() -t)

Micgaelis-Menton & :

PSHED(t) = (QFACT(1)x )/(QFACT(3) + 1)

o]7]4 PSHED(HE Q9% &2z QFACT
(DE A 298 F4% QFACTR)E 34
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2 $28& A4S (Huber and Dickinson, 1988).
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Table 1. 1% ZAIN APREY X 3
T Ma sk (B ) AR 7 (@) AR (g gend)
B2 (m’/sec) 3977%(0238~17193)** 45.142(7.604~131.301) 0.995(0,095~3,085)
BOD(mg/L) 142(54~429) 112(34~399) 76(1.8~190)
SS(meg/L) 67.1(100~4260) 1173(80~5460) 632(90~2200)
T-N(meg/L) 679(194~2787) 1345(858~2651) 6:34(2:36~2593)
T-P(mg/L) 0575(0.132~4630) 0522(0.166~1452) 0.396(0.172~1.980)
* BEA B
w* 9% 9]
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Table 2. 2X} ZAIN 2RRES X =2

T Mo A F(HEH D) M e s (H ) 2 (A dex)
4 2H(m®/sec) 0179%(0.031~0834) ™ 3322(0059~17102) 1741(0292~8,033)
BOD(mg/L) 41(121~141) 211(85~532) 90(24~227)
SS(mg/L) 40.1(05~3215) 469(70~4560) 121.0(35~9390)
T-N(mg/L) 373(087~1654) 835(3.16~39.70) 494(237~22.38)
T-P(mg/L) 0098(0014~0434) 0.780(0.284~5500) 0413(0.149~1.740)
* BEA B
w2 99
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m & 2 A ATt A4+ Table 5
o [T o gopin: 3748 $99 98 BRfEs
. om0 JEEEED w2 asecevae g age g
I . w P o Sl& 74, 84, 99| FrEFH Holgol ::71]
z ~., | e Uelstt), 790 & 2o 2583748Im3 0.2 AA|f
ey Tep w v o« Zere] 31 AA3 2, BOD 5813 1105ton, SS
- * o Ba}ek 4330ton, TN 23} 1071ton, TP -3}
e e 3%nC & 7P =& Azl vehdth e 7
Fig. 16. MSRARO| TN ZQAULGIY DT 24 4, 8¢, 9¢9 &P &2 91 BAHET
9] 744%, BOD= 67.0%, SS 608%, TN 547%. TP
T45%E AP E o] o] Al7lel thEke v 24
0 4ol f2HE A& ¢ 7 Utk
| [ ot 5A7 AMARE alg o R FFAH AAFY
\\ ] P oM A7t fEHE Fo vFdg R ES A
- N . e 4§ 23} BOD 342ton, SS 1500ton, TN 480ton,
; L g fffff TP 1 : 26ton2 2 ALkE ATk
oo * 5 N § e w ow ow g v EE J fE2EE H vHd
- g S o@atEe AAH2 WET, F7AHM
w4l A EA02 W4T, SQH02 w47l
Fig. 17. NSEARO| TP SQRisI DIZIE 24 o pargel Bt dARAT vddedva
% 4V 27K Tavle 6o ERIQIT, 2 w47
Table 4. g BRREY U HIFAXSSI
9 PR 1792 9% 5 (ke)
BOD SS TN TP
14 422,000 1,305 4,773 2340 64
29 562,625 2,223 10,118 10,880 88
34 627,020 2907 12,778 12,346 95
44 4970941 20,216 85,688 25997 747
54 1,976,533 9,557 68,035 34,359 297
69 8,030,612 53,509 290,164 82,931 1,205
74 25,837 481 110,480 432,989 107,085 3876
34 23,797,680 77584 323963 104,662 3570
94 12,896,829 41,125 155114 50923 1935
10€ 3,083,760 11,089 45253 23264 463
119 1,647,561 11534 67,954 22,350 247
129 227,286 728 2498 2,781 34
=7 SAIE+07 342E+05 150E+06 480E+05 1.26E+04
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Table 5. 2} Hi=7d UBE RES I HIHALSHLSIE

Mol | §Ee e By el e oy
BOD SS TN TP
A 301 6.68E+06 2,63E+04 LIOE+05 345E+04 1LOOE+03
202 448E+06 163E+04 865E+04 240E+04 6.72E+02
A F03 8UE+05 371E+03 1.79E+04 482E+03 1.25E+02
AR 751E+06 273E+04 146E+05 416E+04 L13E+03
FA1H05 320E+06 L47E+04 655E+04 160E+04 480E+02
212106 557E+06 276E+04 L72E+05 233E+04 835402
AZA01 192E+05 LME+04 172E+04 454E+03 290E+01
A ZH02 6.66E+06 241E+04 9.32E+04 502E+04 LOOE+03
A 2203 262E+06 845E+03 385E+04 245E+04 3UE+02
M B H04 L76E+06 6.63E+03 315E+04 103E+04 2,65E+02
FdAol 184E+06 LIIE+04 288E+04 813E+03 276E+02
4302 6.76E+06 217E+04 963E+04 452E+04 101E+03
49303 611E+06 194E+04 878E+04 407E+04 917E+02
LA H01 561E+06 268E+04 8.78E+04 258E+04 841E+02
A F02 LEAE+07 533E+04 227E+05 831E+04 246E+03
Ll 417E+06 159E+04 8RE+04 204E+04 6.25E+02
okl L61E+06 640E+03 323E+04 837E+03 241E+02
7 209E+06 181E+04 716E+04 144E+04 314E+02
Z A SAIE+07 342B+05 150E+06 480E+05 1.26E+04
o AT REdeddReE A A HHY LR 720 FEHE dol M
THH03 o] 7P =A ALFENL, 4 B3 7Y, 84, 999 FEFFY T2 I HA
202 v, AAH02 wjFTY S0 E EA FE%9 744%, BOD=67.0%, SS 60.8%, TN
UrEbstt), ol 903 v 3 9302 v 54.7%, TP TA5%= 2P = o] o] Al7]d] T}k
79, A0 T o] = AR HAY 0dEAo §=HT)
7l dell AxH 54 gdedgel ¥y T 2. TR ARG oo SE2E= W7
Ol ofF Mol BACIEE tiEel T gz wgdedRa®e BOD 342ton, SS
AR FAe, Aol AR A 5or0n, TN 480ton, TP 126ton©. 2 A4bE ek,
TR HEel SRRl 3. 2b Mool fEHE B W MR
oq¥ald WA frIel He dAd
V.4 2 02 WSS, AR WETG ARG

\

o] Bxy AEH02 W5Te, 2502 5T

ol9] ahepel Bk
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Table 6. 2} Hi=THYE HRIMAY UER RES A HAALHIG

M7 9222 (m® ha-year) H] A 9 2 -5} (kg/ha-year)

BOD SS TN TP

A K01 38122 150 629 19689 0572

A K02 37605 137 726 20103 0564

7A303 21182 94 454 12234 0318

AR 36465 133 708 20190 0547

A H05 14187 65 290 7,082 0213

A K06 13657 63 422 5720 0205

Az A0 3859 289 346 9124 0058

AZA02 42083 152 589 31717 0632

23303 46765 151 688 43836 0703

M 3304 32024 120 572 18692 0480

90l 16638 100 260 7.340 0250

FLAR 88177 283 1256 58950 1323

9303 88780 282 1275 59,099 1332

A0 33799 162 529 15543 0507

A 02 80127 2.1 1110 40631 1203

Lkl 24153 92 517 11845 0362
AR 17428 69 350 9081 0262
Fagl 9254 80 317 6.369 0139

2 A3 FAA03 w7, 902 wgt fr 2R3 wpiHs Wze 24D, &
o, Y02 wieTge FalEko] Eokth o A 3], 31(3), 243-252,

B FAH03 e SO ey, 9 oSl o124, 1998, v S e i
2 H02 wjETeo] FARY, AR go] WAH = 9% A&7 Az A dEaat
ARG 17153 9)7) u ol AEE=TA. 31(6). 641-65.

5. % A7ox SWMME olgs) Age wpg 1T BHE 1997 DA fE-d
7oy wggednsRe Avsel 9 g S8 A% IS BA, BFTAER
Qoanag qadl o) 99 SuRaF v 1 5000, 835
o He8 = 9ot Huber, W.C,, and Dickinson, RE., 1988, Storm Water

Management Model, Version 4: User’s
Manual. US. EPA.
59_ TEF Tsihrintzis, V_'A'f and Hamid, R, 1998, Runoff quality
prediction from small urban catchments
ZYRAATY, 1997, FFEEAL AE D 7= using SWMM, Hydrological Processes, 12,
M Ak A, 311-329.
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