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Assessing the Pollution Trend in Water and Sediments of Tancheon Down the Stream. Baek,
Yong-Wook, Yong-Han Lee, Hack-Kyu Kim, Da-Un Jung and Youn-Joo An* (Department of
Environmental Science, Konkuk University, Seoul 143-701, Korea)

The contamination of a suite of heavy metals were evaluated in water and sediments
of urban stream, Tancheon down the stream. Tancheon is a urban stream which goes
all the way across the urban area where various pollution sources are present. The
sixteen study sites from seven different areas were designated down the stream. The
heavy metal levels of the streams were detected in the order of Zn>Cu>Ni>Pb>Cd
>Cr>Sb. There was a difference in the relative order of the concentration ranking
in lake sediments. There is a trend that the heavy metal levels are higher at the sites
where the construction causes inflow of soil particles to stream. Toxicity tests using
pore-water in sediments were conducted for samples collected in some study sites,
and pore-water in one site was proven to be toxic to Japanes medaka (Oryzias lati-
pes). The reason may be the fecal pollution rather than heavy metal effect. Strong
odor was detected in the sediment whose pore-water samples showed ecotoxicity. We
did not observed the increasing concentration of heavy metals down to stream since
the soil texture varied in the stream area of our study. Further study is needed to find
quantitative relations between the level of contamination and its eco-effect.
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Fig. 1. Location of study sites.
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Table 1. Physical and chemical conditions of stream water and sediment in the study sites.

Al A3 A4 A5 A6
A2 A7
S1 82 S1 S2 S1 82 S1 82 S3 s4 81 82 83 o4
Stream water
pH 44 44 6.1 6.3 60 63 69 71 64 46 51 60 64 58 58 6.2
Conductivity
(uS em™) 8.60 8.90 36.50 46.85 47.30 42.15 4240 42.55 4295 52.85 50.50 48.85 48.15 67.90 68.45 66.80
Turbidity (NTU) 20.0 20.0 14.0 125.0 240.0 155 16.0 57,5 415 330 16.0 145 290 110 7.0 8.0
DO(mgL™ 84 9.0 95 6.9 6.9 77 103 124 114 82 80 58 6.5 71 71 51
Temperature °C) 20.6 19.8 242 278 271 289 281 313 313 273 282 257 264 272 269 265
Salinity (%) 0.00 0.00 001 0.02 0.02 002 0.02 002 002 002 002 002 002 003 0.03 0.03
TDS(gL™ 006 006 024 030 027 028 028 028 028 034 032 032 031 044 044 043
ORP (mV) 105.0 80.0 160 275 385 270 -9.0 -20.5 18.0 138.0 111.0 38.0 125 59.0 540 220
Stream sediment
Sandy Sandy Sandy Loamy Loamy 2)
Texture loam loam Sand loam? sand? sand? Sand Sand
Organic matter (%) 6.2 1.0 4.7 0.67 2.79 2.0? 1.3Y 0.65% 1.3
Uyalue of S1, ? value of S3
slde). 3349 pHE 4.6~7.18 Jehigdo) A5-S1, —
) o = > 250 —a— Conductivity
S2A AN 7HE B2 & B3 FEsgA A A Bridge (A5) | —e— Turbidity .
A5-S3, 84, A6-S3, SAX| oA 1 237} ] FHaske 200 T i reduction
733ke] Vet A7|A =% 8.60~68.85uS cm™ (3
T 45.1pS em HR el on, AFX]H <l Al A 8HF 1501
2 255 Z7PRe ofe eIt 53] A5-S3, 84, o
AG-S3, 81488 7 Eo R Bl Folskel, WA 5 100
22 AAE=: Hatgi AHAAM HA4F Ao vls)
ofF 8wl 7} 27131} 20009 1090 2 A2 (o] X, %
2002)el b A7|H=%7} 13.3~56.0uS em™ (FF o
40.3pS em™)e] ExE Hgon, 20051 % 3FEAIGE
62.0 uS cm ™ (7], 2005)%, ¥ AFAH9} AEF Age -50
Upstream Downstream
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22 ZpF 1 gho| FAadhe A idh AFRR
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ORPx A7} Y45 A&7 3 234 JU49
FE £23A7)= Aoz Ryde] QrH(ERHIAAATY,
1990). 3Hd 2] 38 ot} 1 o] ZU3t &= A
#HE =238 0 (Fig. 2).
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Fig. 2. Variations of conductivity, turbidity and ORP in
water samples collected in the Tancheon from up-
stream to downstream.
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Table 2. Comparison of metal concentrations (mg L) detected in the stream water and environmental standards on water
quality and aquatic ecosystem (Health standards for lake and marshes).

Srw Al1-S2 A2 A3-S1 A4-51 A5-S1 A5-5S3 A6-S1 A6-S3 AT
As  0.05 >0.01 0.04 0.02 >0.01 >0.01 >0.01 >0.01 >0.01 0.01
Cd 0.005 >0.002 >0.002 >0.002 >0.002 >0.002 >0.002 >0.002 >0.002 >0.002
Cr 0.05¢Y) >0.003 >0.003 >0.003 >0.003 >0.003 >0.003 >0.003 >0.003 >0.003
Cu - 0.008 0.017 0.004 0.006 0.003 0.004 0.002 0.002 0.006
Ni - 0.0004 0.006 0.0004 0.0003 0.0004 0.0012 0.0015 0.0012 0.0006
Pb 0.05 >0.01 0.04 >0.01 >0.01 >0.01 >0.01 0.02 >0.01 0.01
Sb 0.02 >0.012 >0.012  >0.012 >0.012 >0.012 >0.012 >0.012 >0.012 >0.012
Zn 6.2 >0.001 0.058 >0.001 >0.001 0.001 0.022 0.014 0.01 0.054

Sgw=environmental standards on water quality and aquatic ecosystem (Health standards for lake and marshes)
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Fig. 3. Heavy metal concentrations of stream sediments.
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Gaze) AEeld, Sheleh Aare Haze ogo O MF AAALE wlh e As AANAH Q2
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As) ANAZAA WS ddFe mA e : . .

Uehiit}. As, Cug A 93 639 T4 2= 1SQG B T A e AepedM L w2 $AE BT

A5-S4A A= T-No| 150mg L o] A8} & $£X& 1}
elfiglom NH,-N 4|7} A3-82x o]l w)s] ol 2.4
23 $90] ¥ Aoz Aadth PO,-Pe} TOCH 7
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F FASAAES A= Table 48} 2t} A3-S2%]
AL 50% FEoA 96417+ 5% Ad, AA xEF
2 10%7) XAt T34 BA og Fo) Yo Aoz 1}

I
o 932 FAE Jeligie v Ase] A% A F7bo
PELEH 2 $X& Jehlx 9ok Cudl #$= A2
(BFIFADA AR, A3(HF BD), A5-S1~S4(F
A A 4F A - PAANA ISQGE 2734
o =3 A PN AINEEE 22 e Yz
dol, AAH o2 edxr} ¥ Aoz Wty
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- HME A% SHE e A ehith A3TE e 248 BE FrhlA H4E 234
HHE w4 224 l-—Ezl-_Q] AL et 7 * f71E el M w2 -7—7& l%i 2o} o729 At
o} As, Cd, Cr, Ni, $be] 74 meje] o] Zojmm T Yo WY SHEA] AT 4 Je=
F71% Bl olaas F34 Hepol el o
 olEdl F&Eo] EF g YAt §718d oS Table 3. Distribution of nitrogen and phosphorus com-
wo] Fa% Azelw kgt Cu, Pb, Zno) AL w pounds in target sites’ upper/bottom water.
P ko] FolET 78 Ffo] wolx =24 ek A3-52 A5-84
o] WolX|x AL Mol Qotid|, o)== FExJal Upper Bottom Upper Bottom
water water water water
A6-53, 84, AT H o] £2 BolA BASE ulalA 5 — —
N T-N >15.0 >15.0 >15. >15.
Q191A Q) 9 BA) A2 =] FHHE 2AE NH,N 0.928 0.917 0.152 0.145
= A 93 Aoz dAE. 7} 2Z% dEA] s} NO,-N 0.468 0.491 0.226 0.273
4 ¥ BEE Rolt A % 10002 o] 4y XN 195 202 s
$A2 FAHCHMSE 71 A5, THME A1796 po,p 2.4 2.3 43 2.4
A ATFEo 7 74 gAAo g Fho] Yol Ak TOC 14.72 7.655 23.47 18.99
€ B9} =3k Al, A5-S1, S2, A5-S3, S4, A6-S3, S4, A7 Unit=mg L!
Table 4. Percent survival of Oryzias latipes by sediment pore-water toxicity.
A3-52 A5-54
24 hr 48 hr 72hr 96 hr 24 hr 48 hr 72hr 96 hr
Control (Dechlorinated water) 100 100 100 100 100 100 100 100
10% pore-water - - - - 100 10 30 30
20% pore-water - - - - 100 20 40 50
30% pore-water 100 100 90 90 90 90 20 10

50% pore-water 100 100 100 90 - - - -
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