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Tab.2 The relations between evaluation indices, pollution levels and potential ecological risk degrees
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Tab.3 The background level and toxicity response factor of heavy metals
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Cu Zn Pb Cd Hg As
C (10 10.52 66.1 20.27 0.053 0.092 16.6
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Tab.4 The heavy metal contents in surface sediments of Yantai port Ocean Dumping Site from 2001 to 2011
(10°)
Cu Zn Pb Cd Hg As
2001 10.39 - 25.54 0.0075 0.0071 -
2006 12.5 - 14.2 0.34 0.047 -
33.37 72.84 17.09 0.58 0.11 18.19
2008 13.67 39.10 8.04 0.27 0.03 13.41
19.61 53.94 11.20 0.48 0.07 15.96
15.30 - 16.10 0.28 0.04 -
2009 12.70 - 13.20 0.22 0.02 -
14.00 - 14.46 0.25 0.03 -
27.90 79.70 27.40 0.21 0.06 8.89
2011 12.20 48.60 11.10 0.08 0.03 4.39
16.91 65.29 15.39 0.13 0.05 7.78
GB18668-2002 | 35.00 150.00 60.00 0.50 0.20 20.00
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Fig. 2 Temporal variance of heavy metals in surface sediments of Yantai port Ocean Dumping Site
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Tab.S The coefficient of variation of heavy metals in surface sediments of Yantai Port Ocean Dumping Site

Cu Zn Pb Cd Hg As
2008 0.32 0.21 0.22 0.23 0.41 0.09
2009 0.08 - 0.09 0.09 0.33 -
2011 0.31 0.19 0.38 0.37 0.25 0.2
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Tab. 6 I, of heavy metals in surface sediments of Yantai Port Ocean Dumping Site
Cu Zn Pb Cd Hg As
| -0.37 -1.03 -1.43 0.18 -2.35 -2.50
(, ) (0, ) (, ) (1, (0, (0,
0.82 -0.32 —0.15 1.40 -1.15 -1.49
2 (1, ) (0, ) (, ) 2, (, (0,
3 -0.14 —-0.64 -1.32 0.59 -1.28 -1.59
(, ) (0, ) (, ) (1, (0, (0,
4 0.11 —-0.96 -1.08 0.82 -1.38 -1.50
(1, ) (0, ) (, ) (1, (, (0,
s -0.23 —0.62 -1.19 0.01 -1.30 -1.67
(0, ) (0, ) (O ) (, (0, (0,
0.12 —-0.33 -0.76 1.18 -1.52 -1.55
6 (1, ) (0, ) (, ) 2, (0, (0,
0.05 —-0.49 —-1.45 0.33 —-1.82 -1.67
’ ) © ) © ) a, , (©,
0.05 —-0.63 -1.05 0.64 —-1.54 -1.71
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Tab. 7 The results of single factor evaluation on heavy metal pollution in surface sediments of Yantai Port Ocean
Dumping Site

Cl
Cu Zn Pb cd Hg As Cu
1.16 0.74 0.56 1.70 0.29 0.26
! C ) () () C ) () () 471
2.65 1.21 1.35 3.96 0.67 0.54
2 () C ) () () () () 10.38
1.36 0.96 0.60 2.26 0.62 0.50
3 () () () () () () 630
4 1.62 0.77 0.71 2.64 0.58 0.53 6.85
) () () () () ()
1.28 0.97 0.66 1.51 0.61 0.47
3 () () () () () () 530
p 1.63 1.20 0.89 3.40 0.52 0.51 8.15
() ) () () () () :
. 1.55 1.07 0.55 1.89 0.42 0.47 595
() () () () () ()
1.61 0.99 0.76 2.48 0.53 0.47
) () () ) () () 6.83
cu sZn 20 6 34 A ARSI
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Tab. 8 The potential ecological risk factors and indices of heavy metal pollution in surface sediments of Yantai Port
Ocean Dumping Site

E;

Cu Zn Pb Cd Hg As ERI
50.94 2.64

1 5.80( ) 0.74(C ) 2.79C ) ( ) 11.74( ) () 74.65
118.87 5.36

2 13.26( ) 1.21( ) 6.76( ) ( ) 26.96( ) () 172.40
67.92 4.97

3 6.80( ) 0.96( ) 3.01(C ) ( ) 24.78( ) () 108.45
79.25 5.30

4 8.08( ) 0.77( ) 3.55( ) ( ) 23.04( ) () 119.99

5 6.42( ) 097( ) 3.28( ) (45'28) 24.35( ) ?7? 85.00
101.89 5.13

6 8.17( ) 1.20( ) 4.44( ( ) 20.87( ) () 141.69

7 7.75( )  1.07( ) 2.74( ) (56'60) 16.96( ) ?7§ 89.84
74.39 4.69

8.04( ) 0.99( ) 3.80( ) ( ) 21.24( ) () 113.15
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Enrichment and risk assessment of heavy metals in surface
sediments of Yantai Port Ocean Dumping Site

NING Xuan-xuan, XIA Bing-xun, JIANG Jun-cheng, YANG Lu-ning, JI Dian-sheng

(Yantai Oceanic Environmental Monitoring Central Station of State Oceanic Administration, Yantai 264006,
China)

Received: Nov.,28,2012
Key words: Yantai Port; dumping site; surface sediments; heavy metals; enrichment degree; ecological risk assessment

Abstract: Based on the monitoring data of Yantai Port Ocean Dumping Site from 2001 to 2011, the contents and
distribution of heavy metals in surface sediments were analyzed, and the enrichment degree and potential ecological
risk were assessed using /,, and ER/. It was found that the concentrations of heavy metals in the surface sediments
were relatively low and the spatial distribution varied slightly. Compared with the background values of the Yellow
Sea, cadmium and copper appeared a certain extent accumulation. ER/ assessment indicated that the ecological risk
of year 2011 was slight and the annul variation trend was 2008 2006 2009 2011 2001. Additionally, cad-
mium and mercury were key factors of the potential ecological risk in the dumping site.
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