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Tab.1 Toxicity coefficients and background values of heavy
metals in the sediments
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Tab.2 The classification and evaluation of pollution degree by using the potential ecological risk index

Bl R PERRIER SRR RS — G W A 5 UK BRI S
i Degree classification of Ranees of RI Degree classification of the
Ranges of E; ecological risk for single heavy metal & comprehensive potential ecological risk
E! <40 it Low RI<130 fik Low
40< E <80 *H Moderate 130<<RI<260 H Moderate
80< E! <160 %5 Considerable 260 < RI<520 ##% Considerable
160< E! <320 /5 High RI=520 /& High

E' =320 fR% Very high

%3 20062014 EFAEBEHRERNEYNELEENEEXI0

Tab.3 The contents of heavy metals in the surface sediments of the survey area from 2006 to 2014 (x10°%)

P 2006 2009 2011 2013 2014 SEWE

b G wE W e S M 9 M 9 Aol

Range  Average Range  Average Range  Average Range  Average Range  Average aVerage

Hg 0.035-0.049 0.043 0.037-0.050 0.044 0.019-0.188 0.099 0.032-0.048 0.040 0.027-0.068 0.044 0.055
Cu 22.6-319 26.7 16.5-31.9 229 5.7-43.7 19.0 11.7-25.2  18.7 18.1-26.9 22.7 21.3
Pb 342412 383 13.0-27.6 18.8 7.9-86.1 20.3 8.9-18.0 129 9.6-30.9 20.5 19.7

Cd 0.092-0.128 0.104 0.128-0.264 0.182 0.066-0.444 0.145 0.066-0.250  0.150 0.010-0.194 0.105 0.143
Cr 38.8-57.1 45.7 18.6-33.5 24.8 19.6-70.9 43.1 13.8-28.3 204 15.0-26.3 21.1 28.6
Zn 56.4-78.0 65.2 19.0-39.0 28.8 11.3-68.6 25.6 16.3-88.6  23.7 17.3-30.8 239 28.7
As 8.6-10.1 9.6 5.0-8.7 6.53 2.2-7.5 4.39 3.8-6.1 4.83 6.4-18.4 11.6 7.1
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Fig.2 The annual variations of the average contents of heavy metals in the surface sediments of the survey area
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Tab.4 Annual average of single-factor standard index for
heavy metals in the surface sediments from 2006 to 2014

THERIRIE 10 PSR RRE i T ik o o o o L EBE
KENIMEIK Sl Hg>Cd>As>Pb>Cu>Cr>Zn; Ht', Hg Element Annual average
i RN e e . Hg 0.22 022 050 0.20 0.22 0.28

19 & FEERE, O 17.63, RZAIGHM TR Cu 0.76 0.65 0.54 0.53 0.65 0.61
TSN T JLIGE Cd, 39(05 8.56. 5 7 Fi Pb 0.64 031 0.34 022 0.34 0.33
E.ﬁ}gﬁﬁj A RER/MIEF AR (%fi‘“‘mgﬁ’%ﬁ cd 021 036 029 030 021 0.29
Hg il Cd TR I iﬂﬂ ,%;&T l:l:iyjt, H# Zn 043 019 0.17 0.6 0.16 0.19
KT B P SR R e Jﬁlz_ﬁﬁa%ﬁ As 048 033 022 024 058 035
®5 PAESHRENRYVESENEEESRNRE RBMEBEESRKEIEL
Tab.5 The potential ecological risk factors ( E,i ) and risk indices (RI) of heavy metals in the surface
sediments of the survey area from 2006 to 2014
LRV (= B RI
Year Items Hg Cu Pb cd Cr Zn As
2006 JUF Range  11.20-15.68 3.77-5.32  7.95-9.58 5.52-7.68 1.42-2.09 0.71-0.98 5.74-6.73 42.24
Y18 Average 13.76 4.45 8.91 6.24 1.67 0.82 6.40
2009 Ju [ Range 11.84-16.00 2.75-5.32  3.02-6.42  7.68-15.84 0.68-1.22  0.24-0.49 3.33-5.81 38.81
YI{H Average 14.08 3.82 4.37 10.92 0.91 0.36 4.35
2011 Ju [ Range 6.18-60.16  0.96-7.28  1.83-20.02 3.98-26.64 0.72-2.59  0.14-0.86  1.48-4.99 53.12
YI{H Average 31.71 3.17 4.72 8.70 1.58 0.32 2.93
S i Range  10.24-1536  1.95-4.20  2.07-4.19  3.97-15.00 0.50-1.03  0.20-1.11  2.51-4.08 32.18
¥ {E Average 12.80 3.12 3.00 9.00 0.75 0.30 3.22
2014 7 Bl Range 8.64-21.66 3.02-4.48 223-7.19  0.60-11.64 0.55-0.96 0.22-0.39  4.27-12.27 37.77
YI{H Average 14.08 3.79 4.78 6.28 0.77 0.30 7.77
HI{E Annual average 17.63 3.56 4.58 8.56 1.04 0.36 4.70 40.44
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Pollution Satus and the Annual Variations of Heavy M etalsin the Surface
Sedimentsin the Adjacent Sea Water of the Yellow River Estuary

HU Qin'”, LI Qiang', HUANG Bigui', QU Liang?, CAO Jing'

(1. China National Offshore Oil Corporation Research Ingtitute, Beijing 100028;
2. North China Sea Environmental Monitoring Center, Sate Oceanic Administration, Qingdao 266033)

Abstract According to the monitoring results of the surface sediment samples from five cruises of
150 survey stations from 2006 to 2014 collected in the adjacent sea water of the Yellow River estuary, the
pollution status and the annual variations of the seven kinds of heavy metals Hg, Cu, Pb, Cd, Cr, Zn and
As in the sediments were analyzed. The methods of single factor standard index and potential ecological
risk index were used to evaluate the status of heavy metal pollution and potential ecological risk degree.
The results showed that the contents of heavy metals met the first class standard requiement of the Marine
Sediment Quality except a few stations investigated in 2011 exceeded the first class standard. The
contents of Hg and Cd were equal, which were obviously lower than that of the other five heavy metal
elements. And the annual variations of the seven heavy metals were different from each other. The
average single factor standard indices of the seven heavy metals were all less than 1, which indicated that
the quality status of the surface sediment in the survey area was good. The order of the annual average
single factor standard indices of the seven heavy metals was Cu>Cr>As>Pb> Cd>Hg>Zn. And the
standard index value of Cu was higher than the others, even the average standard index of Cu reached
0.61 in recent ten years, which should be paid attention to and strengthened routine monitoring. And the
single factor standard indices for the other six heavy metal elements were all less than 0.4. Further
potential ecological risk assessment results showed that the average potential ecological risk factors Ei

of seven heavy metals of all cruises were less than 40, which presented a low level ecological risk. And
the order of E; for seven heavy metals in recent ten years was Hg>Cd>As>Pb>Cu>Cr>Zn, where Hg
was the main potential ecological risk factor in the survey area. The annual variations of the
comprehensive potential ecological risk index RI ranged from 32.18 to 53.12, which indicated a low level
of ecological risk. Basically, the trend of the annual variations of RI was increasing first, then decreasing,
and then a slight increasing.
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