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Abstract

BACKGROUND: Heavy metals (Al, As, Cd, Cr, Cu, Li,
Hg, Ni, Pb, and Zn) were analyzed to elucidate the impact
of weir construction on their concentrations in sediments of
Geum River, Korea. We also attempted to investigate the
source of the heavy metals in sediments.

METHODS AND RESULTS: For this study, sediments
were collected from May through June in 2012. The
concentrations of heavy metals except Hg were determined
by inductively coupled plasma mass spectrometer, and Hg
was measured by automatic mercury analyzer. More clay
were accumulated in the furthest stations in the upstream
direction starting from the weirs. Most of the heavy metals
showed higher concentrations in the most upstream located
station of Geumnam Weir. However, high concentrations
were not observed in the most upstream stations of the
other weirs. The concentrations of Hg and As were much
higher in sediments of Gap Stream.

CONCLUSION: Gap Stream may be a potential source for
high deposits of As and Hg. Presence of the dams may not
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play an important role in controlling heavy metal
concentrations in sediments. It is necessary to monitor
heavy metal concentrations for a longer time period to
study the effect of environmental changes on heavy metal
distribution in Geum River.
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Fig. 1. Location map showing sampling sites.

SJ: Sejong Dam, GJ: Gongju Dam, BJ: Baekjae Dam, -1: 4.5
km upstream from Dam, -2: 0.5 km upstream from Dam,
-3: 1.8 km downstream from Dam.
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Table 1. Description of sampling locations

Site ID Location

Gap  0.5km before confluence into Geum River
Miho 100m downstream from Wolsan Bridge
S]-1  4.5km upstream from Sejong Dam

SJ-2  0.5km upstream from Sejong Dam

S]-3  1.8km downstream from Sejong Dam
GJ-1  4.5km upstream from Gongju Bridge
GJ-2  0.5km upstream from Gongju Dam
GJ-3  1.8km downstream from Gongju Dam
BJ-1  4.5km upstream from Baekjae Dam
BJ-2  0.5km upstream from Baekjae Dam
BJ-3  1.8km downstream from Baekjae Dam
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Table 2. Pearson's correlation coefficients between heavy metals, silt and clay in the sediments (n=11)
Silt Clay Pb Zn Cu Ni As Cd Hg Al Li
Silt 1.00 83 46 46 .50 .65* -.03 40 -.05 .62* 64%
Clay 1.00 66* .59 63* .80** .05 59 -.02 78 V'

* Correlation is significant at 0.05 level
** Correlation is significant at 0.01 level

Table 3. Comparison of this study with past study
reported in Gap Stream (unit: mg/kg)

Pb Zn Cu Cd
This study 21.8 115 23.1 036
*Kim and Lee, 1996 17 56 23 0.56

* Heavy metal contamination of stream water and
sediment in the Taejon area
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Fig. 2. Size distribution of sediments collected in Geum
River and its tributaries.

SJ: Sejong Dam, GJ: Gongju Dam, BJ: Baekjae Dam, -1: 4.5
km upstream from Dam, -2: 0.5 km upstream from Dam,
-3: 1.8 km downstream from Dam.
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Fig. 3. Spatial distribution of heavy metals in Geum River
and its tributaries.

Gap: Gap Stream, Miho: Miho Stream, SJ: Sejong Dam,
GJ: Gongju Dam, BJ: Baekjae Dam, -1: 4.5 km upstream
from Dam, -2: 0.5 km upstream from Dam, -3: 1.8 km
downstream from Dam.
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Fig. 4. Comparison of heavy metal concentrations of this
study with past study reported in Geum River.

Choi ef al. 1996: Trace metals in sediments of the Keum
River.
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o] T F$H49 71<¥(source)d Holgt FAH 18y B}
Fageel dist 719s F4sdde ofegol Atk wt
A 737 Az 54 a5 71ds Bt o FEsH
FA7] faA nHede FFH vE AR H9E
wWalA 2ARE a7t ik

References

Choi, M. S, Lee, C. B, & Cho, Y. G. (1995).
Concentrations and transport of trace metals in
suspended sediments of Geum River. Journal of the
Korean Society of Oceanogrpahy. 34(5), 371-381.

Choi, M. S, Lee, S. H, Lee, C. B, & Cho, Y. G. (1996).
Trace metals in sediments of the Keum River. The
Korean Journal of Quaternary Research. 10(1), 27-52.

Choo, C. O, Kim, S. ], Jeong, C. H., & Kim, C. S, (1998).
Adsorption behaviors of metal elements onto illlite
and halloysite. The mineralogical Society of Korea,
11(1), 20-31.

Kang, M. K,, Choi, L. Y., Park, J. H., & Choi, J. H. (2012).
Investigation of the effect of weirs construction in the
Han River on the characteristics of sediments. Journal
of Korean Society of Environmental Engineers, 34(9),
597-603.

Kim, K. T, Kim, E. S, Cho, S. R, Kim, J. K., & Park, J.
K (2007). Heavy metals in the surface waters and
sediments of Jinhae Bay Korea. The Korean Society of
Marine Environment & Safety Spring Meeting, 27-33.

Kim, K. Y, & Lee, H K. (1996). Heavy metal
contamination of stream water and sediment in the
Taejon area. Journal of Korean Society of Mineral and
Energy Resource Engineers, 33(4), 266-273.

Lee, C. B. (1985). Sedimentary processes of fine sediments
and the behaviour of associated metals in the Geum
estuary, Korea. In: Marine and estuarine geochemistry
by Siglo A.C. and Hattori A., Lewis Pub., Inc., 209-225.

Lee, . B, Hong, S. H, Kim, D. H, Huh, L. A, Huh, Y. J,,
Khan, J. B, Oh, D. Y, Kim, K. Y., Lee, Y. j,, Lee, S. H,
& Shin, H. S. (2014). Measurement of metals in
sediment of the Geum-River and their correlation.
Korean Analytical Science Technology, 27(1), 11-21.

Lee, ]J. K, Kim, S. K, Song, J. H, & Lee, T. Y. (2010).
Evaluation of organic compounds and heavy metals in
sediments from the urban streams in the Busan City.
Korean Geo-Environmental Society, 11(1), 35-43.





