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Pollution Distribution and Potential Ecological Risk Assessment of Heavy Metals

in Sediments from the Different Eastern Dredging Regions of Lake Taihu

MAO Zhi-gang', GU Xiao-hong', LU Xiao-ming®, ZENG Qing-fei', GU Xian-kun'”, LI Xu-guang'~

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. Jiangsu Provincial Hydraulic Engineering Society, Nanjing 210029, China; 3. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract:In order to investigate the distribution characteristics of nutrients and heavy metals in sediments from different eastern
dredging regions of Lake Taihu, the surface and core sediment samples at 5 sites (in East Taihu Lake and Xukou Bay) were collected
in 2012. Contents of nutrients (TOC, TN and TP) and heavy metals (As, Cd, Cr, Cu, Hg, Ni, Pb and Zn) in the sediments were
measured and the pollution degrees of heavy metals were evaluated with the potential ecological risk method. The results showed that
the heavy metal contents in Xukou Bay were generally higher than those in East Taithu Lake, whereas the nutrients contents showed the
reverse trend. There were significant differences between the phytoplankton-dominated and culture lake regions. The concentrations of
both nutrients and heavy metals decreased with increasing profile depth. Moreover, the contents of nutrients and heavy metals in the
sediments of all dredged areas were lower than those in the un-dredged areas, suggesting that dredging may be a useful approach for
decreasing nutrients and heavy metals loading in sediments, but its effectiveness decreased with time. Significant positive correlations
were found among different heavy metals and nutrients, indicating that they were from the same pollution source. The Hakanson
potential ecological risk index was applied for assessing the status of sediment heavy metal enrichment and the result indicated that
sediment dredging could reduce the extent of potential ecological risk. The risk index in different sites followed the order: X, >D, > D,
> X, >D,, while the risk index in site X, of Xukou Bay was higher than that in site D, of East Taihu Lake. And the comprehensive
ecological risk grades in sites X, and D, were in the moderate range, while the sites D,, D; and X, were low.
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Fig. 1 Sampling sites for the sediments in the

eastern dredging region of Lake Taihu
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Table 1 Description of sampling sites and physicochemical properties in sediments of the eastern dredging region of Lake Taihu

gifi WX gugnt VAR AR - e " "
/cm /kgem /grem ™3 /g kg /g kg /g kg
D, R KBk / 1.13 0.49 33.38 3.63 0. 64
D, ZRKI 2010 4F 20 0.83 1.02 5.48 0. 69 0.42
D, R 2004 4F 30 4.44 0.56 13.80 1.82 0.58
X, HH KER / 9.61 0. 88 12.17 1.18 0. 50
X, Fedmb 2003 4f 30 2.89 0.82 5.58 0.63 0. 49
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Table 2 References C' and toxic coefficient T," of different heavy metals

T H As cd Cr Cu Hg Ni Pb Zn
Z A C'/mg kg ! 10. 00 0.13 77.80 22.30 0.29 26.70 26. 20 62. 60
LRI T, 10 30 2 5 40 5 5 1

£33 BEESRKEEHERLS

Table 3 Classification of potential ecological risk index
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Fig. 2 Vertical distributions of TOC, TN, TP and p, in sediments of the eastern dredging region of Lake Taihu
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Table 4 Heavy metal contents and potential ecological risk index in sediments of the eastern dredging region of Lake Taihu

Tl /g kg

TR SR RS E,

R , - RI
As Cd Cr Cu Hg Ni Pb Zn As Cd Cr Cu Hg Ni Pb Zn
D, 12.86 0.50 59.25 25.18 0.11 27.55 30.99 87.75 12.9 120.2 1.5 56 153 52 59 1.4 168. 0
D, 9.31 0.11 46.31 12.04 0.06 16.36 17.03 42.75 9.3 25.3 1.2 2.7 85 3.1 3.2 0.7 54.0
D; 10.53 0.22 68.00 21.87 0.08 28.53 24.05 74.81 10.5 53.3 1.7 49 1.5 53 4.6 1.2 93.1
X, 12.67 0.51 86.65 30.90 0.10 37.04 36.41104.26 12.7 120.4 2.2 6.9 140 6.9 6.9 1.7 171.8
X, 10.37 0.16 69.07 20.51 0.07 28.99 17.02 72.10 10.4 38.2 1.8 4.6 10.2 54 3.2 1.2 75.0
FH 11.15 0.30 65.86 22.10 0.09 27.69 25.10 76.33 11.1 71.5 1.69 4.96 11.90 5.19 4.79 1.22 112.3
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Fig. 3 Vertical distributions of heavy metal contents in sediments of the eastern dredging region of Lake Taihu
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Table 5 Correlations of physicochemical properties and heavy metal contents in sediments of the eastern dredging region of Lake Taihu
Py TOC TN TP As Cd Cr Cu Hg Ni Pb

TOC -0.656"" 1

TN -0.693"" 0.977°" 1

TP -0.639"" 0.643"" 0.712"" 1

As -0.472*" 0.519"* 0.510"" 0.544""° 1

Cd -0.416"" 0.474*" 0.435"" 0.485"* 0.886"" 1

Cr -0.305=* 0.011 0. 044 0.430"* 0.680"" 0.662"" 1

Cu -0.534*" 0.354% 0.373"" 0.609"" 0.852"" 0.856"" 0.899"" 1

Hg -0.537"" 0.604"" 0.601"" 0.519"* 0.869"" 0.808"" 0.549"" 0.763"* 1

Ni -0.452*" 0.145 0.182 0.522** 0.751** 0.743** 0.961"" 0.945"* 0.635"" 1

Pb -0.415"" 0.384"" 0.409"" 0.459"* 0.849"* 0.88"* 0.710"" 0.81"" 0.820"" 0.772"" 1

Zn -0.489"" 0.408"" 0.443"" 0.590"" 0.872" " 0.815"" 0.857"" 0.934"" 0.817"" 0.906"" 0.877""

1) * FRDBEMEAE(BEMAT P<0.05), * * FalBEME(BEMEKTE P<0.01)
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Fig. 4 Vertical distributions of potential ecological
risk index (RI) of heavy metals in sediments of the

eastern dredging region of Lake Taihu
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