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Examining the Interrelation of Total, Soluble, and Bioavailable Metals in the Sediments of
Urban Artificial Lakes. Baek, Yong-Wook and Youn-Joo An* (Department of Environmental
Science, Konkuk University, Seoul 143-701, Korea)

Total metals, soluble metals, and bioavailable metals were monitored at the sedi-
ments of urban lakes located in Seoul, Korea during spring season 2006. The metals mea-
sured were zinc, arsenic, chromium, copper, nickel, and cadmium, which are known
to be toxic to human health and ecosystems. The main sources of heavy metals in the
lakes were urban runoff and atmospheric deposition associated with air pollution in
urban areas. Extraction by using a weak electrolyte solution (0.1 M Ca(NO;),) was
used to predict bioavailability of the metals. Among the six heavy metals studied,
copper was the most bioavailable, based the weak electrolyte extraction techniques.
Since metal toxicity is related to metal bioavailability, the results were consistent
with the high ecotoxicity of copper, compared to other heavy metals. Overall results sug-
gest that there was no direct relationship between total and bioavailable metal concen-
tration, although zinc, copper and cadmium show some relationships.
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Fig. 1. Locations of study sites.
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Table 1. Physicochemical conditions of lake water and sediments in the three study sites.

A-1 A-2 A-3
Lake Water
pH 8.67 944 9.44
Conductivity (mS/m) 21.0 20.6 21.7
Turbidity (NTU) 45 6 14
DO(mgL™) 12.8 12 13.7
Temperature (°C) 114 21.8 20.4
Salinity (%) 0.01 0.01 0.01
TDS(gL™ 0.14 0.13 0.14
ORP (mV) 557 580 582
Nitrate-N (mg L) 0.9 0.008 0.009
Nitrite-N (mg L™} 0.1 0.2 0.2
Ammonia-N (mg L™) 0.079 0.076 0.060
Total Nitrogen (mg L) 1.5 1.0 0.9
Phosphate (mg L) 0.5 0.5 0.6
Total phosphorus (mg L) 0.13 0.15 0.15
TOC (mg L) 14.3 18.4 175
Sediment
pH 6.13 7.11 7.14
Temperature (°C) 16.3 15.4 15.5
Sandy Sandy
Soil texture Sand Clay Clay
Loam Loam

% SOM 6.53 5.03 5.48

B-1 B-2 C-1 C-2 C-3
9.25 7.73 9.44 9.44 9.44
19.3 27.7 20.6 20.6 20.6
24 10.5 6 6 6
12.6 10.5 12 12 12
15.6 14.6 21.8 21.8 21.8
0.01 0.01 0.01 0.01 0.01
0.13 0.18 0.13 0.13 0.13
541 575 580 580 580
0.048 0.071 0.008 0.008 0.008
1.4 1.1 0.2 0.2 0.2
0.083 0.193 0.076 0.076 0.076
1.7 2.3 0.1 0.1 0.1
1.1 0.5 0.5 0.5 0.5
0.24 0.16 0.15 0.15 0.15
6.9 11.3 184 18.4 18.4
6.73 6.97 7.04 8.37 7.68
15.1 15.0 15.5 15.2 156
Sandy Sand,; Sand; Sand,
Sand I(j)l :3; Loamy Loan}; Loan}ll
3.02 1.61 2.2 3.31 2.2

*DO (Dissolved Oxygen); TDS (Total Dissolved Solid); ORP (Oxidation Reduction Potential); TOC (Total Organic Carbon); SOM (Soil

Organic Matter)
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Fig. 2. Ratios of soluble metals (SM) and total metals (TM)
in urban lake sediments.
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Fig. 3. (A) Ratios of bioavailable metals (BM) and total me-
tals (TM) in urban lake sediments. (B) Correlation
between total metals and bioavailable metals of
Cd, Cu, Zn, “r” indicates the Pearson’s correlation
coefficient.
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