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Characteristics of NPS Pollutants and Treatment of Stormwater Runoff
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Abstract : The increase of pollutant loadings from nonpoint sources affect the water quality of the major rivers in
Korea. Consequently, the need for managing the nonpoint source (NPS) pollution becomes the main concern of the
Korean Ministry of Environment (MOE). Recently, the policy was changed from pollutant concentration-restricting
approach to the total maximum daily load (TMDL) approach to improve the water quality and protect the aquatic
ecosystem. Part of the program is the construction of Best Management Practice (BMP) pilot facilities basically to
control NPS. Most of the BMPs adopted were foreign technologies which could not be properly employed in the
country due to some limitations such as climate, watershed characteristics, etc. In other words, to be able to apply
the BMPs, research on its applicability is necessary. In this study, a three-year monitoring has been conducted to
assess the treatment performance of the BMP installed in highway toll plaza and parking lot. The data gathered aid
in the characterization of NPS pollutants in runoff and estimation of the pollutant removal efficiency of the BMP.
The results will be used for the future implementation of BMP in different land uses as well as for the

determination of optimum operation and maintenance

Keywords : Non-point source, EMC(Event Mean Concentration), BMP(Best Management Practice)
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Table 1. Characteristics of site

YA Elole] BIEOAST 5 U AUSY

Monitoring Locati Area Pavement Imperviousness Rate
. ocation
Site (m®) Type (%)
Site 1 Toll Gates on Honam- Highway 311.2 Asphalt 100
Parking Lot in Yongin— K id
Site 2 arsing LOT I TOnsi™ Ayeonssico 10,700 Asphalt 100
(vehicle registration station)

15%, 1A= 30+ H4L

L, 1AIRE o] %2 257t

AAow ARE AASAHAEN BFE,

Sk NG

Meter, Sigma 950) % A&7-9-Al(Automatic
Rainfall Gauge)S @&l A3l 15 o=z

A fEE

o g
i\
o
_O|L
4%
(5

Fig. 1. Mornitoring
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Table 2. Methods of analysis (Standard Methods, 2004)

ATl AR

g Wysh) Sfstel

Pollutants

Constituents

Solids(particulates)

TSS (Total Suspended Solid), Turbidity

Organic Matters

BOD (Biochemical Oxygen Demand), COD (Chemical Oxygen Demand),
DOC (Dissolved Organic Carbon)

Nutrient

T-N (Total Nitrogen), T-P (Total Phosphorus)

Heavy Metals

Copper, Lead, Zinc, Cadmium, Chromium, Iron, Nickel

Etc

pH (potential of Hydrogen)
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Table 3. Event table in site 1 and 2

YA EZA|oe] BlEos

S gl XUEM

= X (=l

(=]

Landuses Site No B Bieri IR I RZiontfa;H R@off A‘;i-tei?;;a“
No (YYYY-MM-DD) (day) (mm) Duration (hr) (mm/he)

E-1 2007-07-19 2 8.0 1.7 4.7

E-2 2007-09-14 8 9.5 2.2 4.3

. E-3 2007-11-24 3 10.0 3.3 3.0

Toll-Gate Site 1

E-4 2008-05-18 5 15.5 3.4 4.6

E-5 2008-06-17 10 19.0 7.9 2.4

E-6 2008-06-28 7 9.0 5.9 1.5

E-1 2006-08-17 18 6.5 1.5 4.3

E-2 2006-08-26 3 48.5 3.2 15.2

E-3 2006-10-22 33 6.0 4.2 1.4

E-4 2006-11-05 13 7.0 1.3 5.4

E-5 2007-02-13 4 13.0 7.8 1.7

E-6 2007-03-04 1 9.0 7.7 1.2

E-7 2007-04-13 1 5.0 2.5 2.0

E-8 2007-04-30 10 13.5 10.8 1.3

E-9 2007-05-16 4 50.5 11.0 4.6

Parking Lot| Site 2 E-10 2007-06-21 6 16.0 14.0 1.1

E-11 2007-07-09 5 9.5 5.8 1.6

E-12 2007-07-19 2 55.5 12.8 4.3

E-13 2007-11-23 2 1.5 6.8 0.2

E-14 2008-03-13 7 2.0 0.6 3.3

E-15 2008-04-06 3 2.0 1.8 1.1

E-16 2008-04-09 3 16.0 14.3 1.1

E-17 2008-05-18 13 50.5 11.0 4.6

E-18 2008-05-28 6 41.0 7.2 5.7

E-19 2008-09-01 8 19.0 8.1 2.3
Aeo] FEHE 2] Yeds sler & o] gste] EMCE 443 2H, Table 43 4
EA AT F Y A5, 2004a).  LE A48 FU4 4 FE5 EMCE 57 24319 A
Site 19] A% F&79 v=7F 789 s=H1 T g3k Aoty 1 A3}, Site 19 TSS Het EMC
A Hehds Aom EAFdE ol|@ olf = FU47F 46.2 meg/l, FET7F 44.4 mg/L 9
= TYF7E ATAAR B o Aol Fat] o] Row ¥AEdon. CODe He EMCE ¢
AW SPEHES] FEFo xeF FEH A 47} 15.3 mg/l, §#E57F 13.4 mg/L Ao=
o= PkEolA, ofe3t A7l oAl wAF  RAHAT: B3 Site 29] TSS Hv EMCe
718 T Aldoler & 4 itk I7F 49.0 mg/L, F=T7F 24.4 mg/L]]l AL
2 Yelgten] COD9 Hy EMCE F957F
33 #el+ H 7&72 EMC &y 28.1 mg/L, &7} 15.4 mg/Lel Aow HA
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Table 4. Statistics of inflow/outflow EMCs for each site

Site Inflow/ | Parameters No. of Minimum | Meximum | Mean 95% CI 95% CI SD.
Outflow | (mg/L, pg/L) | Samples Upper Lower
TSS 6 19.9 104.8 46.2 80.3 12.1 32.5
COD 6 10.1 30.3 15.3 23.3 7.3 7.6
DOC 6 3.0 26.9 13.2 22.1 4.3 8.5
Inflow TN 6 1.20 7.40 4.12 7.15 1.09 2.89
TP 6 0.10 0.90 0.40 0.81 -001 | 039
Total Pb 6 196.0 430.0 2793 | 397.2 1614 | 1123
S 1 Total Zn 6 59.0 350.0 1655 | 268.1 62.9 97.7
TSS 6 6.2 115.9 44.4 86.7 2.1 40.3
COD 6 9.2 19.5 13.4 17.7 9.1 4.1
DOC 6 45 16.0 10.4 15.2 5.6 4.6
Outflow TN 6 0.70 6.30 3.45 6.05 0.85 2.48
TP 6 0.20 0.90 0.40 0.70 0.10 0.29
Total Pb 6 146.0 553.0 2758 | 449.9 1018 | 1659
Total Zn 6 0.0 208.0 1275 | 2013 53.7 70.3
TSS 19 13.9 207.4 49.0 71.2 26.8 46.1
COD 19 13.8 58.2 28.1 33.9 22.3 12.0
DOC 19 5.7 29.8 12.7 16.0 9.3 7.0
Inflow ™ 19 0.70 7.10 3.50 4.40 2.60 1.87
TP 19 0.30 2.00 0.80 1.01 0.58 0.45
Total Pb 19 72.0 448.0 209.0 | 267.0 151.0 | 1204
Site 2 Total Zn 19 8.0 761.0 3080 | 403.8 2122 | 1987
TSS 19 9.1 99.9 24.4 34.8 14.1 21.4
COD 19 7.4 23.6 15.4 17.7 13.1 4.8
DOC 19 3.7 12.8 75 8.5 6.4 2.1
Outflow TN 19 0.40 6.70 2.41 3.26 1.55 1.78
TP 19 0.10 1.20 0.41 0.54 0.29 0.26
Total Pb 19 27.0 336.0 1278 | 1680 87.7 83.3
Total Zn 19 3.0 342.0 1555 | 202.7 1084 | 97.8
A &% Sy oA & AREES 4. A 2
Fol7] 913k Wijlo]l Hagh zlowm dAdEH,
Site 29 AZAEALE AAuATY], HAE 4 AT asER EAelEe} FARgl
A4 Tl FAEEIE & ol FoHn AEHERE gode APAHe HAsle] nEeARA)
wEF 5o Exolgor g Ealofx ' o ZEA3 37 APA e odEAW A
7b gle Aom ddtE old Adbe vkt ololry] 98 FalEglon, olzje HAo
EAo] oM e] nA e Azt A AAAl AZEA g5 g thew) g}
Aol & A I TaF AnE 289 A D ZUEY Adol nEry EoEs}
o= 7ltdt AN Az e @B
FEHE 27T FE S AT

.64 -



ZPAl ZYRYe| HIHH=E & X MAUSY

2) AAAe] e 2 FETel digk EMC SN (2004), FHALLATHAIIN.
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