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Tab. 1 The potential ecological risk factors (E;) and
potential ecological risk indexes (R;) for differ-
ent pollution levels
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Tab. 2 Criteria for the assessment of marine sediment
quality of heavy metals in Quebec of Canada
(mg/kg)

REL TEL OEL PEL FEL

0.051 0.13 0.29 0.70 1.4

30 52 96 160 290
11 19 42 110 230
70 120 180 270 430
18 30 54 110 180
0.32 0.67 2.1 4.2 7.2
4.3 7.2 19 42 150
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Tab. 3 Statistical characteristics of heavy metal concentrations in surface sediments from different areas

R RE REPORTS

(mg/kg)
0.11 70.1 34.4 161 29.7 0.32 17.8
0.09 38.4 16.0 49.0 17.5 0.12 13.9
0.14 96.1 71.9 439 41.0 1.57 22.6
0.11 76.1 35.0 131 28.1 0.18 17.1
0.01 18.6 15.7 110 6.80 0.39 2.69
0.13 0.27 0.46 0.68 0.23 1.20 0.15
0.10 75.4 31.1 127 27.0 0.18 16.6
0.08 68.7 27.8 112 24.1 0.17 11.4
0.11 82.9 33.4 140 30.1 0.20 23.5
0.10 75.2 31.1 128 26.8 0.18 16.1
0.01 4.8 1.9 11.9 2.0 0.01 43
0.13 0.06 0.06 0.09 0.07 0.06 0.26
0.04 242 20.1 47.6 16.8 0.06 10.8
0.01 94.0 4.7 12.9 4.9 0.02 52
0.10 817 40.4 74.4 25.6 0.09 16.6
0.04 179 21.5 59.8 17.5 0.06 10.4
0.03 220 12.1 26.6 5.9 0.03 3.2
0.81 0.91 0.60 0.56 0.35 0.46 0.30
Zn>Cr>Cu>Pb>As>Cd>Hg Zn Cd ,
,Hg Cu Pb As )
, Cr , ,
, HO07 HO5 HO04 ,
, , ,Cr Cd 2
[21]
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Cr 3.5 1122008 6
(221 1987 , ( 4): 2005~2008
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;Cr Cd  As
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Fig. 2 Spatial distributions of Cr and Cd in surface sediments from Guan River Estuary
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Tab. 4 Concentrations of heavy metals in surface sediments from different estuaries in China and the standard levels

(mg/kg)
0.11 70.1 34.4 161 29.7 0.32 17.8
0.076 65.5 253 60.4 21.8 0.114 13.40 2005 09
0.028 — 30.34 — 16.95 0.187 15.42 2005 [0
0.020~0.040 —  9.0~31.0 28.0~85.0 14.0~29.0 0.08~0.210 2.5~12.0 2008 0%
0.032 6028  15.84 64.68 24.7 0.365 8.59 1987 [
0.063 442 16.5 49.6 17.4 0.20 2009 &
49.66  26.35 81.54 23.82 0.27 31.66 2010 B
0.031 — 19.05 51.14 12.7 0.055 — 2009 [
0.043 72.91 37.43 93.48 36.85 0.17 10.60 2007% 2009
0.055 18.77 33.60 8.11 0.522 6.48 2009 7
0.07 33.92 3921 145.17 51.56 0.43 10.79 2007 [
— 84.84 2951 110.02 56.49 0.205 2010 %
0.151 — 65.2 — 55.7 0.29 25.71 2008 BY
0.030 28350 13.370 34.290 14.910 0.050 5.710 2010 BY

=020 =800 =350 =150.0 =60.0 =0.50 =20.0
=0.50 =150.0 =100.0 =350.0 =130.0 =1.50 =65.0 2002
=1.00 =270.0 =200.0 =600.0 =250.0 =5.00 =93.0
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Tab.5 Potential ecological risk factors and risk indices of heavy metals in surface sediments from different areas
E; R
17.85 1.56 3.44 0.92 2.12 9.62 11.88  47.39
15.20 1.68 3.11 0.72 1.93 5.50 11.07  39.21
5.87 5.38 2.01 0.27 1.20 1.73 7.21 23.68
5.40 1.25 1.75 0.34 1.20 8.26 - - 2008 [
24.18 - 6.52 - 3.98 8.58 17.14 - 2008 1%
- 1.68 2.42 0.50 1.45 24.26 11.09 - 2006 B2
2.44 0.67 1.21 0.16 1.16 7.68 5.41 18.70 2006 B3I
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6 (mg/kg)
Tab. 6 Quality assessment guidelines to heavy metals in different sites (mg/kg)
ERLIT ERMU! ERL>1 ERM>1
0.15 0.71  0.01
0.14 B B B B B B
81 370 38.4 HO07 HO8 Hl6 8
817 HO9 HIo RO2 - - H16
34 270 4.7 HOl HO5 HO06
71.9  HO7 HO8 HO09 - H20 - - -
H12
150 410 12.9 HO03 HO04
439 Hos HO9 : ) 103 : )
46.7 218 4.9 -
41.0 ) ) ) . )
1.2 9.6 0.02 HO04
1.57 ) ) ) ) )
8.2 70 5.2 13 6 H22 8
23.5
7
Tab. 7 Analysis of pollution degree of heavy metals in surface sediments of different areas
FEL HO5 - H16
PEL FEL HO04 - H14 HI15 HI18 HI19 H2I
OEL PEL HO03 HO06 H07 HO09 RO6 H17 H20
TEL OEL HO1 HO02 HO8 HI10 HI2 ROl R02 R03 RO04 H22
HI13 RO5
REL TEL - - -
REL - - -
TEL OEL , 5 Héikanson ,
; R0O6 As “ 7z ,
s H22
TEL OEL ; SQGs
Cr s R SQGs
) SQGs )
Cr
4 )
(24] R Zn Cd
o
R Cr 70% 3 /J\é:él:
s s Zn Cr Cu Pb
As Cd Hg 2161 70.1 344
29.7 17.8 0.32  0.11 mg/kg, Zn Cd
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Variations and ecological risk assessments of heavy metals in
surface sediments from Guan River Estuary
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(1. College of Environment, Hohai University, Nanjing 210098, China; 2. Lianyungang Environmental Monitoring
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222001, China; 4. Lianyungang Environmental Protection Scientific Research Institution, Lianyungang 222001,
China)

Received: Jun.,20,2012

Key words: Guan River Estuary; surface sediment; heavy metal; potential ecological risk

Abstract: Heavy metal concentrations in surface sediments from Guan River Estuary were measured with ICP-MS
and AFS. The results showed that the pollution of heavy metals has become more and more serious in recent years,
especially Hg and Zn. Compared with other estuaries in China, Hg distributed a higher level, Zn the highest and Cr,
Cd, Cu, Pb and As above the average level. The enrichment factor of Hg reached 3.44, indicative of potential new
sources in this area. The higher concentrations of heavy metals were generally found at site HO7 and decreased
gradually around, which might be associated with the influence of entrance bar at Guan River Estuary. According to
Hékanson ecological risk index method, the average ecological risk of heavy metals in surface sediments from Guan
River Estuary is at “slight” level. Assessments based on SQGs indicated that biological toxicity effects of different
heavy metals might happen occasionally at different sites, in which, toxic effects of Zn at some sites might happen
frequently. Risk assessments based on Sediment Quality Criteria (carried out in Canada) suggested that Zn, Cu and
As were more likely to induce adverse biological effects, in which adverse effects of Zn might happen frequently.
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