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Abstract

This study aims at development and application of a facility that is capable of reducing pollution in water quality by reducing nonpoint
source pollutants (NPSP). NPSP originated from the initial rainfall caused not only large catchment of urban area pass a river but also
small watershed pass a stream. For this purpose, the performance tests carried out with the field models from the facility based on the
preceding study. And the tests induced reduction efficiency of biochemical oxygen demand (BOD), chemical oxygen demand (COD),
total nitrogen (T-N) and suspended solid (SS), respectively. The average reduction efficiency obtained by time interval, and the result
showed an excellent reduction performance. As a result, the facility satisfied reduction efficiency of NPSP of the proposed standard by
the National Institute of Environmental Research, and thus it can be used in practical applications.

Keywords: Nonpoint source pollutants, River water quality, Reducing facility, Performance analysis, Practical application

HIZ @19l 2{ZIAIz|0] S EA

2 2|
£ 9RE SALAMRIAIC] YO B4 2|0t OfLIRL £ 2|00l £2 00| STSH: SHRN YME|E HASHAS 27|42
B HUAIZL2MN ot 2BE 22U 4 U= AMUFRIE 7Hest0] HE3l5t 2 ottt O|Z fls & He| MHHTM FSot A=E 7|
HIO® B2t ASAIRE HZAIE JHLsi0] SIS MARTLHBOD), SIS ALARPEHCOD), ZUAT-N2 SRBH(SS)2| HUES
ofl CHet HasAlde HAISIACE o4 Zit= AIZZHE A|dEEe| 2M0ilM 11 450| 46 A2 2 S0IL(ICt 11 2t n&letd afst
HOlAM H|otet HIH 2 AHUAHe| @+ HURES ESZA7|= A2 LEIL AFE80| 7ts8 Z0|Ct
SHARO] H|H Y, I, AAE3|, g2y, 4FEE
1.M 2 Bl A& o2 Z7tEE A4S Hol1 9t HjH e
AEFAL At HETE AT A Fom Y Ago g
SEyehs 2 B0l sleA R 5o #4712 Ao BibE]o] Qlo] @ J SE20] BAbg v 2] o] it o7
FZE WA Ho Yol Fa)7} FetE] 91, ofof what 57 A4=317] oAk, ot EAIS T i of| whet A A 57}
2 HIEHE F o@RsFe A&H oz HAE T glont,  otriEo] ka2 wEfo] TUIEHA 2 Qloto k2 - uEF B
Exo]l-g Vsl 2 BRSO S 5o H[H oY ol ZolA| Het. o] & L AEAL 25717 B 3%t
IS B A7 @40 2 Q18] I 2 s o2 fd 5]
*Corresponding Author. Tel: +82-42-821-1111 —/F{é._]% gog/\] 7]%_—1[_ %_?—O] %_q— H]@go‘g%—g— —Zri H]
E-mail: ljs96@hanbat.ackr (I.-S. Lee) 7h2 o AEH G255 A fEEs L4922 R FA0

© 2019 Korea Water Resources Association. All rights reserved.



208 J.-S. Lee and C.-G. Kim / Journal of Korea Water Resources Association 52(3) 207-217

AnH v EY 5of ESIAE, SAMEE, e HEE,
TAA S o] |2} 27| 7], AFA T AE L] Zhol &, 2| EH
ol 7] L FEZ 5-& L3It Novotny and Olem, 1994).
T4 Q AU T AL ol Aot o] 2]&524 0 = WAsh=
Ao ddmt F2 H7E-E off TA|9tsEX] Fof| A Zejutet
L AH HIE fAESe Zo] FAR Ao Ao A WA= H]
7 2 ¥ Y (nonpoint source pollutant) .2 L& & 4= Qlct &
2 B A2 A23H(Ministry of Government Legislation,
2018)°]l oJahH vl e Aol TeA|, k2, 5], 4], &
AP 5o B2A BEE Fho EEYH A A4S
& 5= Hjl&-Y-S Eshtt ) 2 A 2]5}a1, National Institute
of Environmental Research (2017)= ] @ FHol=t &2
Ao A 0]99] e HHe 2 HiEH AL HEH =T B
HE Bt o2t 2 o] o)Esto] fFEEE LEYS
o}, 2 A oJgtet v e 2 270l skl
S0 F-E5 11 o] F A7te] A atto] w57t Hof
= -FEEA ZH=th(Hewitt and Rashed, 1992; Sagat et al.,
1996; Kent et al., 2000). O] = 7% WA o] 211 2 F4H|
Hlgo] Im 117|447 445 78] 271120l et ok
9] 34 0 & 7Fs/d2 =H(Hirshman and Kosco, 2008).

Jung 2010):2 HIF L A& &2 0 = AAA7]7] 919t
AIFA & F AT A2 | E-12f o 3g-2, 32} o 1}7]-
v 2 A AR ] of- A8 o 2 AL 7Stk
o] Aol A 4-§7] 74-¢-oli= BOD 3%, COD 21.8%, SS
88%, T-N 5%, H-8-F] %-?-°lli= BOD 83%, COD 61%, SS
98.4%, T-N 23.1% A7 BIE AU Kang 2011)2 75
EAol 7123 14 2o v e HEE A7)E -84 of
A 1ol U EH I @G 55 5o Aokt A
F FEF S22 A7 ARE T 1~ 102 29 2=
TEote] S5, AFAYH O dH= JATAE AHS
3] 4=351%.2 0, BOD
ool AR A= A7t AR E] 2L fE o] A1%F
71302 ol L H=H ] FE=gZ0] Fo1EH
= e S U= Ao 2 A8t &
g 9 AT Ao tigt @ A AAl T Aol A I EE
AP ga-2 -2 A @ =AM 90% W= Hlw A =2
702 WLl o THA) -2 TSS 42.5%, BOD 38%, T-N,
T-P= 212} 55.6%, 51.6% FEel 210 & Hr1Elom G

=SS5 E AR S| ST AR e AL
2 LR

20109 +E 2 H=4 vlE F-oled=2 5150l BOD 1,640
=, T-P97.8E0|H, 1 F HH L AL2BOD 1,119, T-P
57.6=0]t}. 20203 9] H| A HYE & Foted-2 shol

lo

roo2 ol

N

r

I
o
A
'
e
w2
w2
o
>
i)
i
;
ool
1
2

BOD 1,152E, T-P 583 E0 2 Z7}= 71 0 & &5}, o] =
TAZ O RE BEa=0 2 AR 9T 7t ET)5k=

75 wd o g Hgho] wpet B 0 AE 0] §E EIF 57
Zo|th(Ministry of Environment, 2014). ©] 213+ @418 112
g Eoh 2 A RS fleiM = Bl L F Y-S ARAIE
7 s o] R Elojor & oot 55 W2 v e A
FolAE ERollA viE = B e AEH R Qlol =7le] 4
of mA 4= Sl FAA S 2aslelr] 915101 2015 6

of| == HH Q GAFAIE A2 2 ] A3& A5
Fstal tH(Ministry of Environment, 2016).

Kang and Lee (2016)= SWMM=- 0|-85}0] R o1} A]
Aol A vHlH e A AL E AGH AFYG FA2] A7
A vl e F A A A8 7 R HEE A
Shtet. sl A 9ol = QIS5 A A TR A
HIH @ A AV = 71&E AR BIH . E AAE = A
T A= v 2 A9 93.6%E AHAIZL & s AR A
SHATE Yun er al. (2017)2 7821 BIH L AL AGA 9]
A WA WS A 15k oA Al aa oM gAY
Aol A SSe] A EES thit o2 26T A7 9] =
o8 22| g grtet 3] HEAof ofet o ASE Bl e
F| 2 9] AZHZH(60 cm), A AL E(10~20 m/h) HLE A
Akal ZF 2719] A5 FA L A AL o tieh A1 A

Ho

A2 aao] olEaS A5 Yang eral. (2018)2 HIH
L F AGAE T A AAE = H AR A ol A7

A

FETE 08T AT 2RE A} IAH ] F-&-2 oA
£ 20.0 mh 2704 B 1= #2880 80.0% o/
Q1 Ao AAISFTE.

£ Aol A AP A= Table 17} o] X[ & o2 4t
< AAsH] 9o 4572 9FF-8 AUAFAE NS
I, A A 55 A AHA S egst o2 -
T2t of 7t 3 AE A ] FAM-E A8 THKim et al.,
2014). o] Aik= 7+ 398 oA E ney AL 22
1,560L 37]9] JAg-A %] A A1 g 0= Azt
o A2} A% d s A Al H-Estant A2 g A=
A% -24t-ol 50 Wajy 52 ol A% Ao -goletA
AN RG-S 1/6.5 27| 2 FA4 A& ot A2 ~4x A4 s
Aol &85 tHLee, 2015; Lee et al., 2016).

£ A7 EAANRIR G o) v 1A g2 EF 4 2] Rl
ofy gl F-2 2| 99| k&2 wEfo] Fatk|= sP-Fre ol A i
A oA Y-S 272 R E AAI o2 5
FAN 0 FSEL S AR E 7Ndsto] AR &g
slofl 71edstarzt gitt. o] & Slsl| AP Aol A =ETt 54

e}

E oA E A p2APAF LR Bl e QD AAFAE N

—_—

P

o
0,

wu e

%
2

ofll



J.-S. Lee and C.-G. Kim / Journal of Korea Water Resources Association 52(3) 207-217 209

Table 1. Field tests for performance analysis

Division Date Location Contents
1| 2013.1203. | ~ Yuseong-gu J ar}gdae-dong - Object; Decision of composition ratio in optimal filter medium
Preceding study - Jangmyeong bridge - Model; Small .cylindrical model in 4 types
2 | 20140106 | - Yuseong-gu Jangdae-dong - Dlmer%smn; Dlameter. 10 cm x length 30 cm
) - Jangdae bridge - Capacity; 2.36 L (stainless steel)
1 | 2015.05.14 | - Yuseong-gu Jangdae-dong - Object; Field performance test
The 1st - Jangmyeong bridge - Model; The 1st model in box type
2 2015.08.13 - Yuseong-gu De()kyeong_dong - Dimension; Width 152.5 cm x depth 110 cm x length 93 cm
2015.09.09 | - Wangga bridge - Capacity; 1560 L (transparent acrylic resin)

- Yuseong-gu Deokyeong-dong

1 | 2015.10.05. .
- Wangga bridge

The2and | 2 | 2015.10.05, | = Yuseong-gu Jangdac-dong

- Jangmyeong bridge
3 | 2015.10.19 - Yuseong-gu Deokyeong-dong
| - Wangga bridge - Object; Field performance test
1 | 2017.06.21. - Model; The 2nd model in box type
2 | 2017.08.08 - Dimension; Width 50 cm x depth 60 cm x length 80 cm
. _ - - Capacity; 240 L (stainless steel
The 3rd 3 | 2017.09.15. Yuseong gu Deokyeong-dong pacity ( )
- Wangga bridge
4 | 2017.11.03.
5 | 2017.10.10.
The 4th 1 | 2018.06.25. | - Yuseong-gu Deokyeong-dong
2 | 2017.06.25. | - Wangga bridge
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Fig. 2. Routing curves in basin and system
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Table 2. Filter medium of test models
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) . Adsorption tank (circular filter) Filtration tank (box filter)
Filter medium - - - - -
Specification (sheet) Percentage (%) Specification (sheet, liter) Percentage (%)

Nonwoven fabrics 3sheets 75 2sheets -
Activated carbon (4 x 8) - - 6L 50

Carbon filter - - 1sheet -

Bag filter 1sheet 25 - -
Activated carbon (8 x 30) - - 6L 50

'mg' m Tption Filtration

tank tank

-

(a) Plane

Inflow
contaminated
water

Floating
matter —jp
shield
Outflow
passing
water

O —

(b) Section

(c) Model

(d) Adsorption tank (cylindrical filter)

(e) Filtration tank (box filter)

Fig. 3. Field test model for performance analysis
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