el 118k 2] A2 1W(A105), 1203~1212, 2012
Journal of the Environmental Sciences

http://dx.doi.org/10.5322/JES.2012.21.10.1203

CNO| Al53ha Weks w3 84 S8
BAZAAG] vHoHEA ARET} I
et - olE" - R - MsA” -

L A ATt PR enetel
(20124 5 24 A< 20121 89 242 £=4; 20124 10 16 A=)

Comparison of NPS Reduction at Yongsan Area Considering
Spatio-Temporal Chnages in CN

Jae—Wan Choi” , Sung—Joon Lee”

, Ji—Chul Ryu

Dong—Seok Shin” , Kyoung—Jae Lim’

Department of Regional Infrastructure Engineering, Kangwon National University, Chunceon 200-701, Korea
DNational Institute of Environmental Research, Incheon 404-708, Korea
(Manuscript received 24 May, 2012; revised 24 August, 2012; accepted 16 October, 2012)

Abstract

Yongsan ward is located at central place connecting south and north ecology axis of seoul. Various environment-friendly

Yongsan development could pose positive effects on NPS(non pollutant source) pollutant reductions and water quality
improvement at Han-rive because BOD, T-N, and T-P NPS discharges took 90% of total pollutant from this area. In this

study, direct runoff and NPS pollutant loads were evaluated before and after development using spatio-tamporal change in

CN(curve number) and EMC(event mean concentration) data.
BOD, T-N and T-P loads are 104,456 kg/year, 111,483 kg/year and 7,500 kg/year under pre-development condition,
respectively. Annual runoff, BOD, T-N and T-P reducing rate were 12.9%, 33.3%, 35.6% and 40.7% under integrated
post-development condition, respectively. Based on the results obtained in this study, environment-friendly urban

development could be achieved at Yongsan area.

It

was found that direct runoff value is 23,584,724 m3, and

Key Words : Development, Direct runoff, NPS load, Spatio-temporal CN
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Fig. 1. Study area(Yongsan ward office, 2009).
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Table 1. Landuse changes with developing Yongsan area
Landuse Water (ha)  Commercial (ha) Residential (ha)  Grass/Pasture (ha)  Forest (ha)
Before development 362.9 663.3 792.4 234.1 135.6
International business district 362.9 650.4 758.1 281.3 135.6
New-town development project 362.9 654.4 695.2 340.3 135.6
U.S. military campside town 362.9 3334 784.8 571.6 135.6
Residential redevelopment district 362.9 654.1 779.1 256.6 135.6
All of development project 362.9 302.5 639.8 747.5 135.6
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Table 2. Criteria of AMC Adjustment in CN method (SCS,

1985)
AMC Total 5-day antecedent rainfall(mm)
Growing season Dormant season
I Ps<12.70 Ps<35.56
i 12.70 <Ps<27.94 35.56 <Ps<53.34
il Ps>27.94 Ps>53.34
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Table 3. Measured EMC(BOD, T-N, T-P) for various land

use types
EMC (mg/L)
Land use type BOD TN TP
Water 0.0 0.000 0.000
Commercial 7.0 8.443 0.700
Residential 6.7 6.096 0.263
Grass/Pasture 1.8 1.969 0.133

Forest 1.4 1.706 0.078
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Table 4. Measured Runoff and BOD pollutant load under developing condition
BOD

Runoff

m’ /year

Reduction Volume (m®)

and rate (%)

Load
(kg/year)

Reduction Load (kg)

and rate (%)

Before development

International business district

New-town development project

U.S. military campside town

Residential redevelopment district

All of development project

23,584,724

23,353,095

23,054,442

21,421,247

23,467,295

20,540,784

23,121,465 and
231,630(1.0%)

22,524,159 and
530,283(2.2%)

19,257,770 and
2,163,477(9.2%)

23,349,865 and
117,430(0.5%)

17,496,844 and
3,043,940(12.9%)

104,456

101,521

99,211

79,327

103,025

69,699

98,586 and
2,935(2.8%)

93,966 and
5,245(5.0%)

54,198 and
25,129(24.1%)

101,594 and
1,431(1.4%)

34,941 and
34,758(33.3%)
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Table 5. Measured T-N and T-P pollutant load under developing condition
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Fig. 19. Comparison of BOD loads before/after development.

T-N T-P
Load Reduction Load (kg) Load Reduction Load
(kg/year) and rate (%) (kg/year) (kg) and rate (%)
Before development 111,483 7,500
. . L 105,687 and 7,170 and
International business district 108,585 2,898(2.6%) 7,335 165(2.2%)
. 101,788 and 7,048 and
New-town development project 106,635 4,847(4.3%) 7,274 226(3.0%)
i . 50,701 and 2,382 and
U.S. military campside town 81,092 30,391(27.3%) 4,941 2,559(34.1%)
. . . 108,507 and 7,308 and
Residential redevelopment district 109,995 1,488(1.3%) 7,404 96(1.3%)
. 32,182 and 1,402 and
All of development project 71,832 39,650(35.6%) 4,451 3,049(40.7%)
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