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Potential Ecological Risk Evaluation of Heavy Metals in the Intertidal Zone Sediments of Tanggu, Tianjin
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Abstract: The heavy metals, such as arsenic, mercury, copper, zinc, lead, cadmium, nickel and chromium, in the sediments of intertidal zone
in Tanggu, Tianjin, were studied in Oct. 2006. And Potential Ecological Risk Index Method proposed by Swedish scientist Hakanson had
been applied to evaluate the harm of the heavy metals. The results showed that the ecological risk level in Lvju River and Gaoshaling inter—

tidal zone was light, while moderate in the Chengtougu intertidal zone. The main factor causing ecological hazard was mercury. It posed seri—

ous risk to Lvju River and Chentougu intertidal zone and low risk to Gaoshaling intertidal zone.
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Figure 1 Distribution of the sampling sites
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Table 1 Environmental background values of heavy metals

in the sediment of Bohai Bay

JCHE Cu Zn Pb Cd Cr As Hg Ni
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Table 2 The relationships among RI, £} and pollution levels
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Table 3 Contents of heavy metals in the sediments(mg-kg™)

HORES A As Hg Cu Zn Pb cd Ni Cr
iy ] 1 5.5 0.088 8.0 448 19.2 0.06 13.8 49.0
iy ] 2 6.0 0.184 9.4 45.0 15.8 0.03 12.0 51.0
iy 3 4.4 0.181 10.1 495 16.6 0.03 14.4 575
iy ] 4 6.3 0.241 12.9 130.0 22.0 0.07 17.8 66.0
Yy 5 48 0.107 10.2 46.5 17.9 0.08 15.2 39.4
Yoyl 6 53 0.093 8.2 36.4 17.4 0.03 15.4 13.4
iy 7 42 0.103 10.8 475 17.2 0.04 18.8 55.0
iy 8 5.1 0.086 8.4 48.8 19.8 0.03 16.0 25.0
iy 9 4.7 0.162 9.2 53.0 21.8 0.03 15.9 57.0
Sk 3k 10 142 0.226 38.4 124.0 36.4 0.10 39.7 77.5
183k 11 12.7 0.198 27.2 105.0 27.8 0.07 29.4 68.0
Skl 12 14.1 0.132 34.6 124.0 31.6 0.11 34.2 75.0
1Lk 13 16.5 0.183 39.4 178.0 34.8 0.13 412 85.0
193k i 14 10.6 0.157 253 107.0 24.2 0.05 30.9 66.0
1Ly 15 13.8 0.206 343 110.0 322 0.07 37.2 40.6
Lk 16 6.8 0.131 13.2 35.9 21.2 0.06 12.8 31.6
Ly 17 10.2 0.074 19.0 71.0 24.4 0.05 21.6 47.1
Sk il 18 9.9 0.171 27.5 89.5 29.0 0.07 29.9 65.5
RIS 19 45 0.037 93.0 63.5 21.0 0.06 17.3 45.4
R4 20 57 0.047 5.0 56.5 222 0.04 16.3 34.2
RIS 21 48 0.027 17.2 51.0 23.4 0.03 15.9 35.1
RIS 22 4.0 0.029 11.0 56.5 19.1 0.05 19.2 428
DI 23 6.0 0.028 59 53.0 23.2 0.04 23.6 46.4
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Table 4 Potential ecological risk assessment of heavy metals in the sediments

R 3 As Hg Cu Zn Pb cd Ni Cr RI i
Ipgi o] 1 42 70.4 1.5 0.6 58 13.2 1.7 1.6 99.0
Pyl 2 4.6 147.2 1.8 0.6 4.8 6.6 1.5 1.7 168.8
Ip g 3 3.4 144.8 2.0 0.7 5.0 6.6 1.8 1.9 166.2
Pyl 4 4.8 192.8 2.5 1.7 6.6 15.4 2.2 2.2 228.2
Il 5 3.7 85.6 2.0 0.6 5.4 17.6 1.9 1.3 118.1
I 6 4.1 74.4 1.6 0.5 52 6.6 1.9 0.4 94.7
Pyl 7 32 82.4 2.1 0.6 52 8.8 2.4 1.8 106.5
Py 8 3.9 68.8 1.6 0.7 6.0 6.6 2.0 0.8 90.4
P 9 3.6 129.6 1.8 0.7 6.6 6.6 2.0 1.9 152.8
1Sk 3k 10 10.9 180.8 7.4 1.7 10.9 22.1 5.0 2.6 241.4
1Syl 11 9.8 158.4 5.3 1.4 8.4 15.4 3.7 2.3 204.7
Sk yh 12 10.8 105.6 6.7 1.7 9.5 24.3 43 2.5 165.4
Sk il 13 12.7 146.4 7.6 2.4 10.5 28.7 52 2.8 216.3
kil 14 8.2 125.6 4.9 1.4 73 11.0 3.9 2.2 164.5
WSk 15 10.6 164.8 6.6 1.5 9.7 15.4 4.7 1.4 214.7
ki 16 52 104.8 2.6 0.5 6.4 13.2 1.6 1.1 135.4
Sk ik 17 7.8 59.2 3.7 0.9 73 11.0 2.7 1.6 94.2
Sk il 18 7.6 136.8 5.3 1.2 8.7 15.4 3.7 2.2 180.9
I 19 35 29.6 18.0 0.8 6.3 13.2 2.2 1.5 75.1
LI 20 4.4 37.6 1.0 0.8 6.7 8.8 2.0 1.1 62.4
FEVPIg 21 3.7 21.6 33 0.7 7.0 6.6 2.0 1.2 46.1
g 22 3.1 23.2 2.1 0.8 5.7 11.0 2.4 1.4 49.7
g 23 4.6 22.4 1.1 0.7 7.0 8.8 3.0 1.5 49.1
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