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Heavy metals accumulation in river sediments of Chongming Island Shanghai City and its
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Abstract Heavy metals accumulation in river sediments can reflect the environmental quality of
river waters. It s of practical significance to study the accumulation level of heavy metals in river
sediments and its environmental risk. In this paper the heavy metals accumulation in river sedi-
ments of three typical towns of Chongming Island was studied and the results showed that the aver-
age accumulation of Zn Cr Cu Pb and Cd in Chenggiao Town Baozhen Town and Chenjia Town
was 103.1 79.2 39.0 29.7 and 0.300 mg- kg™' 99.0 104.0 50.5 32.7 and 0. 308 mg-
kg™ and86.7 79.5 32.2 30.5 and0.274 mg- kg™ respectively. In South Chongming the
average accumulation of Zn Cr Cu Pb and Cd was 94.72 81.35 38.52 30.78 and 0.297 mg
- kg™" respectively. The environmental risk assessment by using geoaccumulation index l,, in-
dicated that these three towns had a low-medium rank environmental risk of heavy metals accumula-
tion in river sediments and the probability of achieving medium rank risk was in the order of
Chenggiao > Baozhen > Chenjia.

Key words sediment heavy metal environmental risk Chongming Island.
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28.0 ~65.3 mg- kg~! 39.0 mg- 1 3
ke 1 _28. 1% ~ +67.6% Tab.1 Heavy metal accumulation in town river sediment
Cu Pb 23.7 ~34.0 Sampling Indexes of heavy metal mg- kg ™'
3 k -1 29‘ 7 . k -1 sites Cu Pb Cr /n Cd
mg & mg & CQ, 30. 1 23.7 83.8 86.5 0. 196
=20.3% ~ +10.0% Pb Chengqiao  CQ, 41,1 26.8 759  99.7  0.416
Cd 0.196 ~0. 305 mg: kg’1 Town CQ, 37.0  30.8 77.8  95.4  0.365
0.300 mg- kg™ _138.99 cQ, 28.0 282 747 86.0  0.268
~ 429 1% Cu 1. CQs 65.3 33.6 87.1 136.9 0.375
CQq 33.5 31.1 77.3 94.5 0.325
Cu Cd CQ, 37.7 34.0 77.6 122.8 0. 305
Cr Pb BZ, 37.1 26,7  77.3  94.4  0.308
Baozhen BZ, 38.5 29.0 79. 4 99. 8 0.248
7Zn>Cr>Cu>Pb > Cd BZ4 Town BZ, 26.7 28.1 69. 1 81.6 0.216
BZ, 107. 4 46.7 139.0 123.3 0. 408
Cr>Zn. | Zn y 81.6 ~ BZs 42.7 333 758 959  0.36
123.3 mg- kg 99.0 mg- kg cJ, 2.6 28.0 68.8 939  0.283
-17.6% ~ +24.5% /n Chenjia Cl, 36.4  31.2 785  98.0 0.322
Cr 69.1 ~218.7 mg- kg -1 Town Cls 37.9 37.5 77.3  106.4 0.311
C
104. 0 mg - kg_l J4 30. 1 24.9 79.1 89.3 0.233
Cls 35.6 63.4 78.3 95.8 0.378
-33.6% ~ +110.2% Cr Cu cJ, 3.5 27,6 721 921 0.246
26.7 ~107.4 mg- kg™ 50.5 mg- cl, 245 220 848 844  0.267
kgfl - 47.1% ~ Clg 30.2 22.9 82.4 96.9 0.318
+112. 8% Cu Pb (f.lg 23.0 14.3 71.0 73.1 0.210
» 4 Clyo 43.5 33.3 102. 6 37.2 0.170
26.7 ~46.7 mg- kg 32.7 mg- kg
-18.6% ~ +42.6% Pb 0.274 mg- kgfl ~38.0%
Cd 0.216 ~0.408 mg- kg™’ ~ +38. 1% Cu 1.
0.308 mg- kg~' Pb
-29.9% ~ +32.5% Cu Cr Cu Cd 7n
1.
Cu Cr Pb Cd Zn 3.2
3.2.1
Zn>Cr>Cu>Pb>Cd CcJ,  CJy,
. CJ Pb > Cu Clyo Cr>Cu>Cr
>Pb > Cd. Zn 37.2
~106.4 mg- kg™ 86.7 mg- kg™ Cu Zn
-57.1% ~ +22.7% Zn Pb Cr Cd 17.43 48.79 20. 14
Cr 68.8 ~102. 6 mg: kg{1 28.27  0.09 mg- kg_l %
79.5 mg- kg 0~6
-13.5% ~ +29.1% Cr Cu 6
23.0 ~43.5 mg- kg™ 32.2 mg- A,
kg™ -28.6% ~ +35.0% 2.
Cu Pb 14.3 ~63. 4 mg 3.2.2 I,
- kg 30.5 mg- kg™
-53.3% ~ +107.9% Pb 3 3 3

cd 0.170 ~0.378 mg- kg™’



1521

2
Tab.2 Rank of risk index and environmental risk

Index Grade Degree of ecological risk

<0 0 No risk

01 1 Low risk

12 2 Medium risk

23 3 - Medium-High risk
34 4 High risk

45 5 - High-Very high risk
>5 6 Very high risk

3 1

geo

Tab.3 Potential environmental risk index and risk rank in
different towns

Towns Rank Number of sampling sites Probability
of risk Rank of of risk
Cu Pb G Zn Cd general risk %
0 0 3 0 0 0 0 0
Chenggiao 1 6 4 6 7 2 2 29
Town 2 1 0 1 0 5 5 71
3~6 0 0 0 0 0 0
0 0 2 0 0 0 0
Baozhen 14 3 4 5 2 2 40
Town
2 1 0 1 0 3 3 60
3~6 0o 0 0 o0 O 0 0
0 2 6 0 2 0 0 0
Chenjia Town 1 8 3 9 8 5 5 50
2 0 1 1 0 5 5 50
3~6 0 0 0 0 0 0 0
2
MN% > 60% >
50%
4
Zn Cr Cu Pb  Cd 94.72
81.35 38.52 30.78  0.297 mg- kg™' Zn
> > Cr >
> Cu > >
Pb > > Cd
> > Ige()
3
- 3
> >
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