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Abstract: This study aims to identify the cause of the red-water occurrence (the phenomenon of
water being red) that occurs at some points and sections of rivers in Yongin City. As a result of

conducting a preliminary investigation, total three sites were selected as the investigation point as it
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was found that the red-water occurrence continued. As a result of the investigation, it is judged that
the cause of the red-water in Yongin-city river is due to the soil color and iron content of the region.
JPS, SBS, and JJS sites all showed that the color of soil is mainly consist of reddish brown and red-
yellow. The average Fe concentration was 13.75 mg/L, 10.85 mg/L, and 1.31 mg/L, for each sites,
and considering that the Fe concentration in general river water was less than 0.5 mg/L, it was
confirmed that the concentration was quite high. At the JPS and JJS points, the red-water occurrence
occurred mainly in stagnant places, which is believed to be strengthened by the reaction of organic
and microorganisms. In the case of SBS, the water is red, but as a result of observing the actual color,
it is judged that the iron component deposited in the pipe causes an optical illusion with a deep
red color. In addition, it is believed that the iron concentration can be reduced to the general river
water concentration range by removing the particulate iron component through a decrease of more
than 95% as a result of filtering with glass fiber filter with particulate iron. As a result of this study,
it is necessary to manage the river to maintain the flow, and it is believed that the occurrence of
red-water at the survey point can be alleviated through uptake action through planting and

agglomeration precipitation and agglomeration filtration methods for particulate iron treatment.

Keywords : Stream, Red-Water, Soil Color, Iron(Fe), Water Improvement
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AN W 5 F AR A L oA AeEd = Aok EaEh(Lee et al, 2015, Jun et al
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Table 1. Coordinate of the sampling site

Site Coordinate Note
JPS 37°19'25" N, 127°03'42" E
SBS 37°19'10" N, 127°0522" E
AN 37°19'34" N, 127°06'42" E
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Figure 2B. Scenery of JUS
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Table 2. Concentrations of water quality indicator in each
site
Indicator JPS SBS 1S
Temperature (°C) 21.5 15.3 -
pH 8.7 7.0 72
EC (us/cm) 476 863 779
SS (mg/L) 3.6 16.7 632
DO (mg/L) 9.0 8.4 1.1
BOD (mg/L) 1.06 1.04 4.86
TOC (mg/L) 1.57 1.78 1.61
T-N (mg/L) 1.00 246 2.49
T-P (mg/L) 0.076 0.063 0.314
Fe (mg/L) 1.31 10.85 13.75
1) JPS

JPSE 202219 19 A oflB| 2AO A = 2 A0S o]
= o] AAIE ] Jllon, 2022 5 RALA=
=9 350 sislon, At YA okt
(Figure 3).
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Figure 4. River water sample before inflow (left) and sample after inflow (right)
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Table 3. Results of water quality analysis in SBS
Date Temperature pH IEC DO BOD TOD T-N T-P SS
(0 (ws/em) | (mg/L) | (mgh) | (mgL) | (mgL) | (mglL) | (mgl)
5/13 14.3 7.0 825 8.9 1.62 0.97 2.62 0.068 19.6
10/1 16.1 72 878 8.2 0.58 1.94 248 0.060 152
10/3 15.5 7.0 887 8.1 0.92 245 2.28 0.062 152
Average 153 7.0 863 8.4 1.04 1.78 246 0.063 16.7
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Figure 5. Soil color characteristics around SBS site



W W TAR 2 4 oIk uebd 49 9 A5
Sol £5& AH §25E BHolN =Y 3
S 82717, 85E A AR S AAS R
ofsl 4kt W QIAHEIRIA HeA i Aoz
A3 4 9l SBS A Fulo) mofo] Mgl EL
Ao ekt A R0 ol B2 Aow
AT Figure 5), ol ¥ B0z g

Hz ®
zo I T
[e}

N

of wel Fe $=7F w2 Ao2 A4S
et al, 2003, Na et al. 2011).

—
(.
[©)
D

>

3) JJS
JISe| AddE et 2eE =0 550
fle AAE oA Y. 53] & A B

I 71, nlAEo] BHEEHH A 2]
B o] A ito] ekttt 549 13U AR RALlA
T ARE AF 5S4 23 pH 7.2, EC 779
us/cm, DO 1,1 mg/L, BOD 4,86 mg/L, TOC 1,61
mg/L, T-N 2,49 mg/L, T-P 0.314 mg/L, SS 632
mg/L2 AT, 4 FEollH 2 FAE B
A A& A= A Al A ez s g7 B9
d&ol 2FE W] feor AlmE, np7A =
TR EokE AMEQ Aor AMEGloH, A4
Aol A B2 uhA] B M-S gl At A
E 9 PR BEAS B IrH(Figure 6).

ol ofg S BHIsh] 4ol A Ao

4 5rg BAslr JUS A9 4 AR 5 4 %

r_I;

%1375 mg/LE BAE o] SR 4252 A 5
ol vlaf 4] s
Hog £ AR H 5k
ol 0~1.5 mg/L #¢joll Bt 0.25 mg/LE ® il
St ok, Y57 ahr A 9ellxl Q] s34 F Fe 5
=0 A AR wheh GEA|RE A= 0.5 mg/L
olet= R 1% %tHLee et al, 2003), ESt, Wok7k
B e e = ke S R e A el
S5 2ARE A4 H4] Fe = Bt 0.13
mg/L, ZHATFE 1.1~2.17 mg/LY] 5& HYE
Holoka B QIt(Na et al, 2011), o] 7o
T=0] AL AR BESS SIAIA oI I}
Aol A AX= Eol7] wfio] 1 IgolA] EFse]
A o] FEEHUA ST st 2 0
2 At

JIS A48 =¥ E¢E AFIste] 0.IN HCL &
HOF Fe s =43 21} Fe 5=7} 846 mg/
kgO & ZARE QI o) URME D oAb AT
o A AFFt EFS 0.IN HCl 2&H o 3 5=g
H7HE o) YNEE 73,2 mg/kg, HRdAF 325 mg/kg,
APITA] 613 mg/kghth w2 S-S ERIT
QITHChon et al, 2010), A¥}H 02 £R|L EOFS
AP E 2 oo] gol EFo] A JRo| & AoR
AdPE vel o), A FE7l =okon o2 <l
24 dhAfo] 22 71 0 & Alm ETh

2 Bg 4
L H917} thegaied, A




N
Ot
ol
o

e - 58s - 20|15 - 230 / EAoH L Mgt X1l thet IE R ofMger A 173

o
2 O
oo
rO
>,
=
gi"
20
1o
AN rlo
)
2w
RN
ruiiz
o o=
e
ooju g Xt
s of oo v A
HT o ox %©

3L N
£ fu
2
g %
55
2o
n
8
> F
o ol
lo o
%ui
m?‘f&
F‘m-{x
QO

HO

al

o, 279 FF 7ML A2 A0 R Aok,

JPSS} JJS A1 A oA Hard o] Ay
Hol f71% 9 vlAE o] whgshHA

dekE= AR Helth SBS A2 =40

WL Lo}, Tl Hakd A dEoR

g me AAY FARYE dole

e

= I
>~
)
4>
i)
ox
o

o
oL

g

=S

fu
>

= o=

rlo

ot
i
Ko
{1
)
ul
e
o
:):]:5‘
=
_O|L
R
=l
ot

il
=3
N
rir
b
)
(gl
o3l
1
o
S
_)&
o

0,
2
o
iy
A=)
2
|o
f
w
s3]

ot
oa)}
=

o
o
O
ot
o
o
4 =
)
AN do XN 1z

r
il

144
> o
(S
rl
2
o
o
Eul
U
-,
Ib
1o o mt T o =&

og fo o g

o op

2
» =

rE
4 %
o
o
ok

ok &
of
ol
O%
2
)
ap
Tﬁ _l‘_;i
° o
Mt
-3
oo
1 ox

gk,
LA rorgolE Bst
S5 57k ) Uehd Hat, 274 374 A
AgEl] 582 17 g
% Fo 4 §ah4uTIE QYO R ZAfst
el B2 202 |5t ofo] YAy Fe 4
23 9o R o T B AL
A, ol 5 2ol o] ol A4S B 4
35k 3 of 9] Aefal A 4] Hol Hot
o

% 9IckFigure 7). Wb SBSO] A

[@p]
o5}
7]

O
4
S
£,
Jm
e
ol

L

it
o,
Ho
H.B‘L'
1A
D3

i

N

41 o

o
2

¥ ¥ o fr e 4
fr Tt

!

i

i

t

Figure 7. Results of water and filter paper after filtering
SBS sample

11.86
12 10.83
=5
2
o g
£ 953% 96.8%
2 reduced reduced
4 B Original
i 03 I Filtered
0 =] e

Before rainfall After rainfall

Figure 8. Results of Fe concentration reduction after filtration
of samples

N

2 A A AdEelH, SS FE7t =AU
A% YA A e np2 AutE gk
4o gl T AR Ho s g R gl
a17] 918l 109 193+ 1049 3ol Al=H SBS A&
TR AR oIt & = AR F Fe 555 54
ahoich 109 19 A &9 -, o3t H =7} 11.86
mg/LollA o33} 5 0,55 mg/L2 WobA 95.3% i
st o, 109 3% A=+ o2t A 10,83 mg/LelAl
ol3} 3 0.34 mg/LE RobA] 96,8% #Aad-g E9
o 4 A (Figure 8). ATHA O & dfd A2 ¢
A A AAE Bl Fe 525 Uubael skl &

=
S92 A4 4 olrhs 2% AAR

p

3. E M|t AE

AT FHLZ A

@ o]zt : o] 2uEPA| F& FE3o] 50
ol H< AlA

@ 1ot g LT e gaE T2
Z Hg A A S A2de
Agtste] A7

@ Azrteh o A vpElobs ol g8t A2 = At
sfsto] A7

® HEA} : AeE A & TR ARE A
&dto] ot

A A=7IRM §E4Y & AAY = Se



o
olo
i)
_)‘4_4‘
o
ol
Jint3
=
©
ro
=]

o
ol
B
ol
2
©
Q\L
Ir
ol
rE
e
N
_[F
ol
L) =

I O Jo %
4

olo ofN
<
%0,
rlr
opp
.
oL r
=
@
1o

IE on
NS
o
N
o
ftl

g}

N

- M
lov

)

Iy

1o

z

ol
ot
Kl
v
N
e -
to
o
_=3
it
)
X
"
Mo oy Mo Ho
mie]
%
ol
rir
it
ok

oft 4
ol
2
R
o
ok e

)

o
N
Jr
ofi
ol
)
d
S0

I W
o

> [ o
o
o g
=t

-

Loy
2

S04l 2 o) 7b AA3t

W, e 2 o e Joom X o W rfe O %0

0z Uy Ut gy
flo
ol
o
!

il
H
rO
T

of
ol
)
re
re
-
)
ox
=
s
s
o
ol
ol
L
o

3
et

f
il
o r
5Y
o,

safo] At}
AOE BIEBE, of
a2 S o
ek, wheba] 8214 U sHHS] A4
7] QIS YA BE Aels] 9]
Qdhe, S Takstel A4 W o1 Fof A7
she 2ol 744 B zlel W o2 A

ox

< O =
ofr
il
3
oy
—- = e rlo

> S olN

© o o
L o
u r-
=

oo

erg

rr
_?L
N
4o

2
A=)
=
oE
W,
o
Py
o

jus)
o

i

et
ot ox
o flo
12
=

3 AR FolA] U] A8 SN s
Aol 1918 BAs oL ohistna
shgom, ZAAIHE 2 AL ANYeLES
AAIBtsict

1. JJS

JIS ARE §e0} 2T A TN F2
}\gﬂtq’ ‘T—Eﬂ Eoo]:oh/]‘ X]’E)‘]—_)’\—_O,] _g.%’ —6—]_;3_/’\_94 B
o

% 502 9 Bo| ABtargo] o) 4wl
: j%

Y

= =
L 0] oh)7] o] Fel Aefar] 913 FHA
o AV Qlom, F f94 Ak of et ket
A 2 o 2 A 9 52 E 9

A} Ho|2| s shal, Ao =2 ISt uptake 2

2. SBS

Q1o (Jeon et al, 2003),
4] 8k-8-5 =3) 99 5%92]
A o] g AAT 4 Qlrkal HEY] QIth(Hyun et

Au] gl 24v] 5of FAY, A2 ade]

a1
52 349 Tefstel AAAT U A9




N
Ot
ol
o

AR - B - 2ol - OB / SASHH L) M4 XIM| st §OIAE U ApMMt e 175

XAt

B A3 A7) mAE g A YA E o] o tH] R (2}
A 22-05—01-30-33)°] 23l =3 =<5 ),

References

Cho BY. 2006. On the Crystalline Structures of
Iron Oxidies formed During Removal Process
of Iron in Water. Journal of the Korean
Society of Civil Engineers B. 26(1B): 107-
111. [Korean Literature]

Chon CM, Park JS, Kim JG, Lee YS. 2010.
Relationship between Physicochemical
Properties, Heavy Metal Contents and
Magnetic Susceptibility of Soils. Korean
Journal of Mineralogy and Petrology 23(4):
281-295. [Korean Literature]

Hyun JH, Jeon HJ, Kim JH. 2009. Removal of
Ca2+ and Fe3+ in Acid Mine Drainage by
Tripolyphosphates. Journal of the Korean
Geo-Environmental Society 10(5): 27-32.
[Korean Literature]

Jeon HB, Lim HS, Lim ]S, Lee MJ, Park DS.
2003. Removal of nitrate-nitrogen, iron
and manganese in biofilters. Journal of
Korean Society of Environmental Engineers
341-342. [Korean Literature]

Jeong DY, Lee KJ. 1996. A Study on the Chemical

Weathering Characteristics of the Weathered
Granite Residual Soils prone to Laterization.
Journal of the Korean Geotechnical Society
12(4): 115-130. [Korean Literature]

Jun SC, Jang HJ, Hahn C, Lee JH, Yi MJ. 2016.
Determination of the Pathway of Injected
Oxygenated Water With Tracer and the
Effect of Iron and Manganese Removal in
Groundwater. Journal of the Geological
Society of Korea 52(3): 259-273. [Korean
Literature]

K-water. 2021. Efficiency verification of eco-friendly
filtering wetland and derivation of factor.
[Korean Literature]

Lee MJ, Jang HJ, Cha JH. 2015. Study on the
Iron-Concentrated Low-Fat Supplemental
Water Continuous Injection Test. The
Journal of Engineering Geology 15(1): 93-
94. [Korean Literature]

Lee SY, Chung Taihak. 2003. Evaluation of Bank
Filtrate Water Quality in Galjon, the
Downstream of Nakdong River. Korean
Society of Water & Wastewater 17(4): 1-1.
[Korean Literature]

Na HY, Kwon DY. 2011. Study on the Water
Quality of Bank Filtration Depending on
Soil Characteristics. The Journal of Korean
Sodiety of Soil and Groundwater Environment

16(6): 19-26. [Korean Literature]



