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Water Quality and Sediment Contamination in the Iksan Stream
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ABSTRACT

Water quality and contamination of sediment is a growing concern in the lksan stream of Korea. Heavy metal
contamination and changes in the physicochemical properties of the stream were evaluated. Water and sediment samples
were collected from six sites during the dry and rainy seasons; pH, DO, EC, ORP, turbidity, PO,-P, NO;-N and selected
heavy metals (Cu, Pb, Ni, As, Zn, Cd, Hg) were measured. Results showed almost no change in pH between seasons. DO
was highest at site 2 (~2.63 mg/L) in the dry season; EC (1,540 ms/m) was greatest at site 1 in both seasons. The ORP
gradually increased from the dry to rainy season at most of the sites and was highest at site 5. Turbidity was highest at site
1 and gradually decreased from the dry to rainy season at all sites except site 3. PO4-P ranged from a high of 1,193mg/L at
site 1 to in the dry season to a low of ~1.2 mg/L at site 4. In contrast, NO5;-N was highest at site 3 in the rainy season
(12,531 mg/L). Among the heavy metals measured, Cu and Zn concentrations were highest at all sediment sites. Cu and
Zn are added to livestock feed to improve reproductive rates and can be carried to the stream with manure. Transport of
sediment and heavy metals during the rainy season is the major source of stream contamination and it is important to

continue monitoring and take necessary action in these areas.
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27} o]FoAA| a1 o] EY W FEZH (Mineral)
Zle] Rleow AAHEI St} HAZHEH wiEEHe Y
& T A A He 22 FE(Cu), oFd(@Zn),
I(P) o =2ZH olHdt i sz HHEFZE)
o], BEFEAL I skt 55, ajal Fow
50 FEE LA 2/ 2 FEAES] A
gk 942 2185k (Kang, 2008).

kel EHEL ulgERdAM HlEEH FEEY 2
LAFES FEoERE IAATIAY ek 9
st} 28y BF e AYE 984w A=t - g
4 iAol ofsf HOF AR wite] 2 AE 3t
A HHEE O AHEA A of3E s &
Ae] 4Z3AJo] Ath(Calmano et al., 1993; Forstner and
Wittmann, 1981(a); van den Berg et al., 2000). w2}
A, e QRS weksb] flElide frEE e
Ao] E2jo] FAd EHE] gk A7 2o, 1
23k olfZ =l on] e HFE EHZHEl gk
A7 G F8YEo] ghti(Calmano and Forstner,
1996; Forstner and Muller, 1981(b); Muller and Forstner,
1975; Prusty et al, 1994; Salomons and Eysink, 1981;
Yeats and Bewers, 1982).
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T oA GgHel X3 FAF BA|olH, FARAA| =R
B ool Y A7 AHE - AR AFH AF-
63X (site 1: ZFZA AT G224, site 2: FAHEST
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Fig. 1. Location of sampling sites in Iksan-stream.
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3.1 FEAIRS 0] - si5tx £4 2Y Z1} (CODYE F7Fslo] EAfsloF & 2o A=), Nitrate
FANRS F=A4I PO,P, NO-N, Cud] =4 2 (NOy= I AAZE vlud 5A40] gle S|t 4
= Table 19 VERIGITH 24 2(D0OYS BE A8 Heko] AR = 9 YolA ZA4S 7HAE nitrite(NO,)E
oM thETHT(site 6: 3.52~3.66 mg/L) F2 FEZ L A N9 ¢Ia4de NOLol 28 f - E th(Pannala
ERaL, Awka oz 7o) mig) f7]elM dAjFoR = et al, 2003). 7 de] LA = fREeZe 5
oRgAINE Site 2= ZHASITE 28U 97 BE AR 3] frofel Al AT = e FHMFOE NO=
Table 1. Physico-chemistry property of water samples
Site *1st sampling ('11. 02.) **2nd sampling ('11. 08.)
Item St.1 St.2 St.3 St4 St5 St.6 St. 1 St. 2 St. 3 St. 4 St. 5 St.6
Temp. (°C) 11.2 11.5 114 12.1 12.3 11.5 243 24.1 23.8 24.1 239 23.7
pH 7.22 7.39 7.65 7.51 7.95 7.36 7.30 741 7.38 731 7.14 7.15
DO (mg/L) 0.05 2.63 0.85 1.09 0.77 3.66 0.08 1.75 1.54 1.56 1.29 3.52
EC (ms/m) 1,540 830 440 400 370 30 520 380 350 120 60 30
ORP (mV) -358 5 =71 =27 =75 99 -275 -10 -143 19 42 105
Turbidity (FNU) *** 988 301 223 208 18 602 237 409 125 164 64
PO4-P (mg/L) 1,193 7.43 43.39 3.52 3.31 1.18 0.50 0.22 0.22 122 0.31 0.19
NOs;-N (mg/L) 4.83 1.81 27.72 0.50 0.42 432 18,242 9,772 12,531 3,925 3,397 1,608
Cu (mg/L) 0.60 0.71 1.05 0.64 0.61 0.51 2.58 0.02 ND 0.01 ND ND

(*: Dry season, **: Rainy season, ***: Excess of tolerance field, ND: Not Detected)
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Table 2. Physico-chemistry property of sediments

e Site St 1 st. 2 st. 3 St. 4 st s St 6
pH 6.60 6.84 7.75 7.94 7,61 7.52
EC (ds/m) 88.75 133.20 4672 12.72 25.90 9.50
CEC (cmol‘/kg) 2332 3036 18.70 14.52 1430 1034
0C (%) 16.20 15.00 12.00 6.00 6.60 3.00
OM (%) 27.93 25.86 20.69 10.34 1138 5.17

(*OC: organic carbon content, °OM: organic matter content)

hemoglobinS methemoglobin® 2 Z3HA|A HHo] 2kA
A 7158 Asigith(Knobeloch et al., 2000). %3}, A
el 7€ NOs= 4314S B8l nitrosoaminef 3}
FEo] WS sk, ol SRMES FEAY A%
Hr8-S sk o= ¥HA UTH(Ohshima, 1981;
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33. EFNMAEENES F35 s 58 4
A S AHE 710 glo] EFSHER A
E9o 9w 71EF(2AY Cu: 500 mgkg, Pb: 400 mgkg,
Ni: 200 mg/kg, As: 50 mg/kg, Zn: 600 mg/kg, Cd: 10
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