ISSN(Print): 1225-7672 / ISSN(Online): 2287-822X

U HIELYE

Review

22 0|44

Minwoo Kang- Sangsoo Lee’
[ !

Department
26493, Republic of Korea

ABSTRACT

Si7Ta, 2T Ul AN, 26493
of Environmental Engineering, Yonsei University, 1, Yeonsedae-gil, Heungeop-myeon, Wonju-si, Gangwon-do

DOI https://doi.org/10.11001/jksww.2019.33.6.457 |

Mook =4

Assessment and its control of non-point source pollution in Korea:

Because non-point source pollution is very closely related to hydrological characteristics, its importance is highly emphasized
nowadays along with accelerating climate change. Especially for Korea, the non-point source pollution and its control
are entirely depending on runoff, precipitation, drainage, land use or development, based on geographical and topographical
reasons of Korea. Many studies reported the physical (e.g., apparatus- and natural-type facilities, etc.) and chemical
methods (e.g., organic and inorganic coagulants, etc.) of controling non-point pollutant source pollution, however, those
are needed to be reconsidered along with climate change causing the unexpected patterns and amounts of precipitation
and strengthen complexity of social community. The objectives of this study are to assess recent situations of non-point
source pollution in Korea and its control means and to introduce possible effective ways of non-point source pollution
against climate change in near future.
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A 9 A dS ARAE 5= e AYENLLID,
Low Impact Development) 7]<o] AJA]E v}

2009). E3F 9-o¥ v A0 o] IAEAL Thots)
3RS oS3l7] 99 haket AR AT BEEE
A A Elo] gk} (Kang and Lee, 2016). 2 ZAo| A= 2|2
715tz ot u|H e Yol AR I Mo o
8 71&staA}; Sk

o ;{NI

ojp H
o

o o
_|>i
( 0{0{1
o

3l ¢
do
e
B
o
oy
i

o
rir
P
lo
fu
N
>
it
)
H 30 o 1o

Yi et al., 2015). AAFZ 312§ %] W] EA} dAY
Fe7ke] B7b Al mlRlR QIRE TSRS
FH v edde = AAE 8 Aok &%
FFA ol YAIRE AR LA Eo] B
Atoll 71Q1%E =7t e T Bt X &E vE gl

Tl A AT Ewt AR & ‘Hﬂ
3F Fojokslyl ukAlSl vl Qlth (Han et al., 2017).
TAA G HH Y Y E3F FH A 3
ULk 53] ZAIA Y 52 E5EIHA|

B
F
N

s =71o] Ms} sl 5 am (Oh, 2015). 4|
HES At 93X G AASo] AL A

gEE AR SH WX A AAEC] YA

el £52 99 3 fgel e delde slow
R, wraw ZFdste] e el =
AsPHel A AR A dd Al tha 2]

s 04—717} -’Jﬁo}l‘% (Chi and Shin, 2016).
A3 Asta gt ko] F7k =AIsh 2E]al
—r‘_(hvmg standard) 9] SFARS- E]-“‘“ Algt H1H

BUEE WD ek E,

1S

o

>~

olﬂl2
O Ho
o &
ém

i
o
ﬂ?i'r

E}' (Choi et al., 2014). EE]—E]— ﬂ Al

v HEde e AloE ddliMe o o
ko] FAlol =7 EofofF gt

HdedHdoez Qg =2 2 dL2 20209 oF 72%

27K Alow a2t glow, ojuit +14d

85 A BEXo]go] wEhA 2 HE S 77 o

Lo 7:]/4.;(] L—_ﬁx]g, ol—x]oﬂg Z/\] o=z DJ—.Q. 04:,1

] A]%Lﬂ ek WYs| HHOM Xi%ﬂ
o HHBLE LS U M 5 7

& A5 AloY7lse] B AS B

@It} (Choi et al,, 2011; Park et al,, 2018). 3FH = “S&-=
AZAR 2] dsto 7 2] we, gyt vRd,
GIS(Geographic Information System) % SDR(Sediment
Delivery Ratio) 0]-83F EAPIAYRFT} EARR-QIEF o
2 wEe 9 U el 2% Siok, SE A
W2 AeE 9F 5 b 97t o] ol A a ik

(Yum et al., 2007).

3. HEQYE Z=

g el MEgze A4$ sero] 47 o]
ol W82 Aofol A AolE ol e 7
saofo] 44| Hofof gk ThEA OR EA|, Ak,
574X, A Fol glek. E3] 4

] )
A2 Wl we A4S v ek J

458

dotrEstR|A] A33H Al6Z 20194 128



&
T4 A sdem EE vt W MR 5 9% 579 A shies fEE oY ATEA
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ARE A7hAMo] 4 M| Hofof Tk,

3202 A FA|(detention  facilities), Q13554
(constructed wetland), 2|5 A]4(infiltration facility), 4] A8
A A (vegetation facility)} 722 413 A]Ad(natural-type
facilities)©] QIth A}HE A|AHL vjH A=A AF
o HAE Bol 1 swet 7lolgs 23] vjg] 4
Al ool glal,  UHPA o= A FX|(detention

facilities)@} %] Z(storage tank)S Z3Hs}al Qlt} 2%

Q-85 |(constructed wetland)2] @ FE=2Q] X &
2 ARAS Brbskeich 31371H2006~2008'd) HUE]
43t A} TSS(Total Suspended Solids), BOD(Biochemical
Oxygen Demand), COD(Chemical Oxygen Demand),
TN(Total Nitrogen), TP(Total Phosphorus)7} 22} 62.1%,
30.7%, 33.1%, 4.7%, 29.3% AZEL AL W1se
th E3E, Al7Fo] akgtel whe le5AI7F ek
owH A A= ke Aes wdEglaL, A
Q@ A Bjste] lE5AI7F A olaL BFrekel
t}. Choi et al. (2015)+= H}o]Ztl(bio-reed)2} AEtH
(ceramic)S ©]-&3dlo] 7hEE A A HFarof x
TEof e Aaet o AfgaES Bk A
3l=4] o]lF-< X (constructed wetland) @] ) 2ol = =}
Z, jFE 2 Bfe]e Algkd(bio-ceramic), 9=
Hpo] @ Zt o} Hlol e AjgtulE =83 A3, Hiole
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A1AE] A (vegetation facility)2 H|H 2 FE2 9] A
ojo} A9 Ve s THAAL o, A FE
(grassed swale)@} AR o Tl (vegtative filter strip)= -
w3t A EE T, dE ot 59 LHEE A
Aol aupAoln, A4 oAutth= FU47t o] FsHHA
Hgshs ot 9 S2ks ol LdEHo] A== A
oz dA Qlrk Ku (2017)= 597 A8 Sk H3
LHEAY AARES BYEHP S TSS, BOD,
COD, TN, TP2] EMC(Event Mean Concentrations) 4F<
B7RRE Aip TSSolA 7MY =2 AdeS Helow,
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e o AEg
A1 Aol s Aoz Ueleh, A4zl 45
COD, TSS A7a-go] 217} 51~86%, 41~56%= e}
e AAePIRS] 3 249 50 mm oIt 54 9.

2 R 80%0)d A aes Btk Harskelr)
T HIH A A7 AP Ax) AR e} A ojabd 7zt
Zr 67~86%2} 63~91% AL HHTh Yu (2015)=
EopEm) ofmfzoz LAHolglE R A (etention
facility)ol] A)=-2 A Asto] B QA=A AAZES
Hohshodc. S Y 9 7S SAo] g A4 A
S5 AA5RN a1, 27] A7 A (first sedimentation tank),
o] A E(filter system), Z|Z2Z7FX|(final sedimentation
k)= FABHATh E3E oA 5] B vhibE, me,
A 3](bottom ash), -=%}(wood chip)o 2 Z=Z =]tk
TSS, CODg(Chemical Oxygen Demand cr), TN, TP, &+
2x(Fe, Zn, Pb)2] 79 A4 ARAE Bkt ol 242t
90%, 93%, 93%, 91%, 90% ©]Ate] =2 A7 a8

S
i

g Aoz Holu, EAL H]
Je A= anrt v

413 XY A8

#4219 X)S(apparatus type facility) o= o1 (flration
system), 2153 (vortex system), 2= F(screen system),
2% 2] A (coagulation-sedimentation system), AYE=35H2]
] 2] & (biological treatment system) 5-¢] ATl UHEA O
2 2oz 3O AESA 7|2 93] TSS, uhg|z]o}

W 2R RS Aolshs AoR UA k. o7}
o) B9 7oA EASE 0 ABAL ofubifo] EbA|A
of afgi}.

414 oofd AlM

8o A (fiber filter)2] 7-$-
o] & oTfof AHler A

rm
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i
o
<
e
i
2
924

o= A 9, Aol
aok Aol ek HAbE Fgol S Al
A, =ed Wy Sol et el A, Uy @
Aol Wvs] wAySHe AOR W ok gl AR

A B YRRLS e Wi a7
wRE 1500 miday®] o]zt EolA] B 62%9] A%

ago| 9ot B df i} (Park and Kim, 2017).
Alehe] of Zfj(ceramic filter)®] 73§ A &=7F $-5kal
717} vl +55H7] witol v e dd AZAIA
o ZYA 85|31 it} Hwang (2017)2 H|H 2 A
AAAAA At AR(FAEE 292 mm, F=F
60.7%)2] HA AL AZALS AAsgich A7 U
L 5@ 1 A 2eFoA] 3 T2EHET} 3
52 BEelol AT oAl Lol Frher
2 4152 (loss of head)7} 5 cmo|4} 451l . ol
A(filtration linear) <5 of w2 SS(Suspended Solid) #|#
& 97.7%H o S SS9 s k= Tk
JRA] A]2El)(upstream and downstream system)of| A2}
| olRE 488 A% AAA o Bols 2Y 4
, 1] A (back-flushing)o] &-o]ate] v]A
L @A ol qlo] A7t xetal wekstglet Choi et
al. (2010)-2 =737+ A(first sedimentation tank), 5= X]
(infiltration system), o]3}X|(filtration system)= 5%
QA HAeY A RO ARE APsi) 2
717 A = AP A, oA o A= AT e 2
71749 Aoi7k golat 523} Lol AL,
of o] Eakso uket Hth 80%2] EF<(Zn, Po)o] A
AL, A= 271750 a7t Eten 4
BolA= el d/H(fouling)o] FFaxsto] FA| o
23}t v]<9t A2 Yun et al. (2017)2 oA E o]
golol gAY W HoA A BES Bsc o
Aol B e dEEo] A=A, o
o] FAL4E 1 At 25T A AI7H
Z3atol| whet oA whgl Ao R Qg AF E&o] AA
Bl

st

o

=

o] o
A

ojN Hz o

9l} o] ofury A4e] AL SS9 F
o9 AAe] BeAQ Ao Btk of
o se] Boakst Aolo] e S F Ao

e, 2440l ofd) ALg Al Bl A4 58 o
ol HAT = = AAY & FAEFY 2HS
Fol A5 Adsto] 4R HFLAY Aol &
A anE 7|dE ¢ S AeRE Ht
415 7|12+ MM

Aol =AM, B2 W B4 BAHE 0
EAo| 7oy Aoz Sdu AL urz|Elr] £
3lo] 27|94 A2 Al (first flush management system)

o] ZF-& {Fa1 QJt} (Yin et al., 2015). Kim (2017a)2
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A5 A SHoR §eEE SANSS Aodelr] 9 Sl 4A ANE stk $31-AH ALY

sto 27| AEAEE Akl O asS B7F 2 AR, SRR, AAx, ofF A

Sholch. 2 Aol 2719%Ale) AMS WA, WA PR PASNT, § 100 mUdayo] SHER
2otz g AR, Ad WS O]%ﬂﬂ i I ARz A A2 ST 152 FAAA BrHE A

Asidoln Aol AT
oA TSS, TN, TP7} ZFZF 75.0~96.0%, 0.0~85.2%,
29.4-92.5% A7 Qlom], ofmzol i NI} TP 7}
7} 24.2%9} 46.8% ZﬂﬂE]‘”E}El Bt 8kl £
X Astol] AX A9 Au|§ nEEO] BT} YL
Ao 2459

olst EAAelo] 27] 95 L HEe 7|8
F34 9 2AH7E 5 245 HEeded Aojo o]
GARS7} Heshel, vgedUeSe A A A
I E U S I P AR X2
Foluh ZAX|elo] ul oA Ao] AHe Ao

etk B3 IS0 Al = 2 TR QIS YA
o] o] AR HgAo] Holgd Aoz Helth
416 2% - &M AN

S3- 27 A2¥ A)4d(coagulation-sedimentation system)
o= SHAZ olgsiel nPeATUL 3
A7) o2 Ao Bls W= floco] P4 H
of AUEEE £ & doul, v wrAel WeT
A9 HAEIIL Holdt Ao= deid Utk Yeo
(2016)> 27| -t RS tHlstr] 93t dAS
£ aekskar, AL dol&d A9

Hatoleh. el 2HANE

: QR Folste] =
(floo)e FEAA H-4227 §71820) AANELE
Sejsbad 4 gleha el gich U4 A7)E s

o] sl ol A A4, A PAC(Poly
Aluminum Chloride) 2 AF&35}th ALdx} 23 A 9]
FdFE  JI7HZ4E CODwmy(Chemical — oxygen
Demand Mn), SS, TP, TNS] A|7-&0] =olX]= A3
= Hth SS9 A 85% ol AARES HIS
i, 9Jo]<& ] X (excess sludge) 20 g/LE 7 F435HA
S AL TP} POsP Z+7F 86%, 93%2] AAGES B
HhH TNE| 749 PACH YJoj&dAE 53 AAR
go] WolAith. % Joiseld B ATE T 4
Aol Ego] e AR Hustgrh Lee (2013)=
SH-AA AAL" A AR 52 ARlags

2

+ Alum(aluminum sulfate)2 ARE-3S
L Sole nHASUAAI0)E A}
€%, TCODcr(Total Chemical Oxygen
Demand cr), BOD, SS, TN, TP7} Z+Z} 98.7%, 88.2%,
88.4%, 97.4%, 27.8%, 982%% =2 A7 a3 Hrh

SHAAE AHESt] A7 2R B YT
A Alojo] Slol &2 AYaaS Hrh kAN vy
L des st MAskE ARAS 7HAAL Q7]
ol v edde] e A 7 E FATS
gfotsto] sk Zo] oY Aor Holn, &
A Yo Ald ago] WojAA| s AlLSHA
g £ Qe Aol Q3% Ao FZ Holth T
A wEE Fol HAY S WA aees =
T Aol 8% Zor wotErh

-5‘ o
1_.3

T

[ e HE2 9] osta Ao & fsliA] et
22 A|(inorganic coagulants)7} AFE-E 11 Qlth of| =

o] &+F 1| E(aluminum), & < (iron salt) 53} & F7)
ol gsto] R SHAE AxstH, A Al
kel Hol theFet oFdst  aLEAEE(polymer
material)©] E . TEZ}SHAE= AHFIE = B
(functional group)E &3l ThE A3te] H[H @ Lt
7} 8 AH(crosslinking behaviors) &2 $-F3l= AH-S
7}A 3L Qi & A 02 Alum, FeCl;, PAC 50] 9]
AFE-E AL 1Tk (Jung et al., 2017).

F 27

]E’-_};_
=

o X

421 D2EX2TH|

Alum'FeCl PAC SR AE= 7H40] AYstal 2
SHAEIE @ 5 Qo] stEAH A LA Wol o]&
23 9tk Alumo] A Ao mE fFHo| AHETs
3 Wb AE pH W97} 5.5-8.58 £ whgo] gl
FeCl,¢} PACS w2 7| floc B AJalal 273sts Aol
Ao w2 A 2|7} ThsshA|uE FA) o] FFetal &
gl & A= de 5 A9 - A% we|rt 2R3}

3
=5

>~1

t}. Kim (200002 AUE o] &3k £7]
sto] B A S5 Aofst= AT
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ShbE U]‘E‘(Al(omﬁ-‘—]' AT HLHALO;) 9]
oA HAE = FAER SHAIR o857
o&(stom (HCI)A saole Hlsrad
AR AT AY Al dFRrled e 7
100%2} 86% zﬂﬂﬁ}‘i“i R
Ao A5 dFulEt 73—-;1% k2t 75%2F 100% A3+
RUoh BsHGit) B E3F pH 99F 102] 5o )
o] dARZAF AY-S-F A(red mud coagulant) S *] 2]
23 F SRAA BF 95% ol H=rt AfE=
Aog Xt
Cheong (2008)> FAFAY SolA del AMEE=
SHAIYN Alum®t  PACE o] &3] HN 2R
(microalgae) A AATLE Xyt & AFo| AHE
H A e 1%= 3| Asto] ARgSElon ozt
o] wel AlAAE] DEbA7] wiwol Aot &
g Agsto] APsiant. dZdE = 25 mg/LofA
Alume S A 872% vlAlzR{ A|Ad 71
= A9 2o E UERon, PACY e 47
2% 30 mg/Loll A 90.1%%E 71A =L HALS B
t}. Alum, PAC Z+7F 40 mg/L @ 50 mgL2 A 2a<
A 88.1% T 89.0% A A ELS RATt Kim (2013)
o AR W oo A B SUA L A%
% AR AT WAL AN AgE 7]
S gES Bz JjFE 2 18U
artificial clay A, B ¥ C& A3}tk A F7184
Zﬂ}—,_‘_— A1203, CaO, MgO, K;0, FeyO;, SiOz, TiO, E}l
0,02 o|FolA Qlth ZFUE 2,950 cells/mL7}
Solare B9 T % meL& Ael e ol 7
10237} 304 5 ZH7F 49%3} 85% A|AE&= <l whd

B PASHAS ARG BS 27 80-90% 9

B

do oz
e

f
_\inﬁl‘l

o
f:
II

+

N
J

d

oy oL méi

M

89-94%¢] B2 £F AA&LS Wk

Shin (016) LE0lEA 2 FEHA $UA]
2 8T 49 SHE F oleSe] WRHA ol
Aol oA Hwl A7 o] WA & 9lo]
g $HAR ek itnium) A d SHAE VT B
Hatgic. sk ol A LRuEAL, HebEAY F
$a49 o AASHE WAL AHsE

5 FU vro] $UAZ FUste] 1]
Wk A b d AAPTC-HP) OH, /Ti w7
082 24 90% B o AA R&o| FH A
EAEG HebEAD SAAL Qo) AA fgol
Lol E Aelo] YRUEAL SUAE AT

T 31% ZAo® webEthal B sl
m (2003) AEFGolA YA == FAHEQD A

*Eﬂl(fumace slagls: 5o A2 SH71eS e
skl 7] SFALE vl £4 2egsiaitt AEe <
Aol A WA E = #H4=of] FeCls, PAC, A& 1
Aelate] wRHEEE Fo SAALE Bl
A& 15 A2t 21 dxo] vls TOCLH 4
w7t ZH2E 79%, 98.7%= UERF O™, PACT FeCl 2]

©.59.5%, 89.3%% ERGTE. CODSF SSo| F-2- A
7*"3111 A2 3 77} 80%, 99.6% = AAES K
ALk o= 71E XA PACH FeChXrh £& 1
AE&E Holal glo] BH{EAT §7|E84d AA &
A1 WhHoletar whekE kAl B askgich

il

oA UAAG Qo] TEASHA HEL we
AR BTk A% QY= ke $HNY AR
207 AES) £ L BAY Felow e Nige
gk ST 4§% HelE nAES vehi:
wa geddd A 55 0 §Ue A
oFi ol gtel 4 o] WAY 4 gonE A
o 2 go] "ag Aoz Bk
422 QIISEH
#7183 A (organic. coagulantyi= F7]-$ Ak 2
el BE ARl ol 8 15T el et )

dRole] A A A7 SR
1 BALI L <1 0436 A
o hAAY B 96.1%0] AARES 2
SN AR aTiel BALE HEE TIE
AU ERT 50% o4 ART WAAE AT
o= WSt
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Choi (2009)= ZAA ez 2o oz -
QoA HiEIL Q= 7FY A8 FHAY Ao}
WY 4848 BB P B FE A8
AAE] A9 10 kglha FAHHS o FAE 10%2k
20%0) A Z+ZF ~40%8}F ~21%2] Eokg-Al &
UeRdth fAF 2 Kim (2015)2 PAMI} A&
olgatol Al e BfA AdaTE Brte
At AARE 10%, 20%, 30% ZA0|A ZHzF PAM, 4
11(CaS042H,0), &2 PAM+ALE A5ttt A4
9] Z$ thxFto] Blg] PAMI} PAM+A IS A
5t AlE Lol A ZFz) 31.8%%}t 35.6% ZrAstgich Eok
o] A9 tf=Ttoll vl 2H2}t 11.4%2} 33.4% A
, PAME HEH 2|5l A Kot 4ot &
Eofoll ] oFo]&(Ca’") Z7tol| w2 3
5 EFHAAT] meh avpHoletn
wHuskgch SAlel dE HEed A gHos
Hpol e E2|met PAMO U 28749 7= et
(Choi et al, 2010). Ar&Z&g™(Soilfix Gl, Ciba
Company, China)i} 2 Hlo] & Zejm o] EorgAl
AHEeS 247 41%2 23%E Ueton, &= A9
TolA §A5 Folt otk Aeld Sol4e 1
23t EGFTNEA ] %a, FAF A s=of tigk 71
A7k Bashha AFstack

Xiong (2018)2 Ef<=2] A& )8l E = 7Hmoringa)
#oke] ool e ol gatol BElS featsick
ol gt TS g AAE 9T HA A
2 ATHYAW AA Tgo] WA AT §7] SEo|
=oF A8E7] oz FHol Utk 2 AFtollA
7h Fol2 el A ut %ﬁﬁ}— ‘Ilh ej iﬂ% l

<t
Lo mz

O
—_

32 ofl
o
TR

x op o o
S
1A
et
z

o
ofN
ol
oy
o I

Nam (2016)S A&
dlel B AA A
SAAL Sl A =
A3 gk shEelA Hwow wz 7] B
A R1I9Z Asielnh R1199) F45e

tree, oak tea tree, ash tree pine needles® ©]Fo{# Q]
t}. Chlorophyll-aA| 2E& Hlg o2 R-119 AT slo] &

> O
o M
12
_\::l

chestnut

AAYLS R3Yst 23} A= A|ZEoA chlorophyll-a
2} BGA(Blue Green Algae) ZF2; 98%, 100%2] =2 A|
AE&S HYon, 1l AR ESF 217}F 86%, 76%=
=2 AAES Ul AA3HAY =2 AAE
2 BT RAHel Bgy BASS MY 5 oot
wehE TR 551510*‘3} H]
A, F&, g 2 e 4
A= 7H‘f]——_]—°]'13 71E &4 =
st vulEA Hd SHA S B9 96%9]
chlorophyll-a =2 AlA&s UEPHom 2249 33
Ao {715 AA &8 PAC SHAE AQstar v
HA| A K5 TOC, DOC 242t 90%, 80% ©
AARES 2ok
Lee 2011)%= b @ &= 24 A] b

220 A 8 PEASAAT Agstol S
Z# o] 7}Hs3t integrated desander and flocculator with
inclined settler(IDFIS) A|AEIZRdE W W75 2351
o SAEAE, FEUAN 5 HAB A% g,
SS, COD, TP Z}Z} 98%, 99%, 85%, 95% 7+AdH= Z
o yehth R4 2449 44 71E Al
PACTH: Th2 7 pHol oL WA 9 23

O A5

S5t 8
o
[e)

i o rlr ]ﬂ il

i

S etk Hag AT 712 st S
7b obd HAASHAR 7] Eak(chitosan), ol F2,
Mg-sericite2 A}235t0] nAxFo] SXFNE Tt
stol Aulg naeo] SHA Wt A7t A"
Hh 9ITh (Choi, 2015). 7B AT ofole AEe] 79
nAERS A7 35%eF 45%= AIAT wkd
Mg-sericite®] 7% 56%2] A|AANE YRl 71

o qaAE ekl

R71839A9 Vg & FHOom 24 9ol A
pH 2 2%o] 92 WA 43 £ AAZIEE A
Stk ol /18A o Mg £ Al 2%

5.4 E
B Aol S Hed g AgA o
& b5 mHod Agyerd] sl nast. o
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