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Study on the Probability of Heavy Metal Risk and Main Contributing

Factors in Small-Sized Estuarine Sediments :

a Case Study of Zhongshan River in Jiangsu Province
Zhang Hong',Xu Min',Ding Yanzhe®, Xu Wenjian',Li Yanxia'

(1.School of Marine Science and Engineering, Nanjing Normal University , Nanjing 210023, China)
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Abstract : Compared with large inlet rivers,small-sized inlet rivers lack continuous environmental monitoring and ecological
and environmental impact studies on estuarine waters. Based on the detection data of seven heavy metals( As,Hg,Cu,Pb,
Zn,Cr and Cd)in 70 surface sediment samples collected from seven fixed stations in Zhongshan Estuary in Jiangsu Province
from 2013 to 2019, this paper conducted probability evaluations of potential ecological risk and biotoxicity risk using Monte
Carlo simulation,and identified the main contributing factors of risk and analyzed their spatial and temporal distribution
characteristics. The study showed that the probability of the estuary being at low ecological risk was 4.0%, at medium
ecological risk was 69.4% ,at high ecological risk was 26.6% ,and the potential biotoxicity risk was at low risk. Compared to
the potential biotoxicity risk,the potential ecological risk in the study area is of more concern. The main contributing factors
of ecological risk in the study area are Hg and Cd,and their historical high value areas are in constant change. It is worth
noting that the impact of small-sized estuary on the marine environment is concentrated in the sea area near the estuary,and
the existing large-scale environmental monitoring does not accurately reflect the current distribution characteristics of
sediment environmental quality in the study area. Strengthening environmental monitoring in small-sized estuaries is the
basis for studying the environmental characteristics of such estuaries.
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Table 1 Station site coordinates Table 2 Sample analysis method
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2 120.078° 34.490° N
3 120.101° 34.431° 2 ?‘é( Hg) JE'\?'J_{%% 0.002
4 120.111° 34.391° 3 i (Cu) To K IRV 53 G RE 1 0.5
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p 120.145° 24.438° 4 By (Pb) TE MG F WG 1
7 120.157° 34.454° 5 B (Zn) AT IO R 6
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Table 3 Adjusted potential ecological risk index grading criteria
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Table 5 Statistical description of heavy metal content of surface sediments in Zhongshan Estuary

Ay Gt As Hg Cu Pb Zn Cr cd
e RAE/ (mg/kg) 21.60 0.048 28.00 21.00 94.50 51.20 0.110
2013 H/ME/ (mg/kg) 12.40 0.018 11.55 7.20 58.50 31.20 0.050
FH{E/ (mg/kg) 15.40 0.029 22.82 15.78 74.70 40.24 0.081
A5 RE % 17.21 32.00 20.71 26.24 15.57 16.40 20.44
R/ (mg/kg) 19.30 0.102 32.90 35.80 98.30 72.30 0.200
2014 f/MHE/ (mg/kg) 10.50 0.058 12.30 17.60 49.70 43.90 0.126
SEH4{H/ (mg/kg) 16.80 0.086 21.60 23.27 74.79 56.29 0.155
5 2R % 13.82 13.33 23.84 22.51 21.44 15.90 15.00
B KA/ (mg/kg) 17.20 0.037 25.90 20.20 76.80 55.80 0.179
2015 %/ ME/ (mg/kg) 9.60 0.011 14.20 14.60 48.40 31.40 0.053
SEIE/ (mg/kg) 13.40 0.022 22.08 16.85 55.14 47.99 0.117
A5 ZRE % 17.47 34.56 15.78 11.00 15.49 14.09 33.53
KA/ (mg/kg) 15.00 0.046 29.75 28.20 79.50 56.80 0.240
2016 H/MHE/ (mg/kg) 7.00 0.012 18.90 21.60 55.50 33.60 0.160
SR/ (mg/kg) 12.34 0.028 24.75 24.30 68.85 40.80 0.188
A FE % 21.96 32.09 11.61 8.64 10.10 19.49 13.83
e KAE/ (mg/kg) 15.40 0.033 25.90 27.90 88.10 53.80 0.225
2017 fe/ME/ (mg/kg) 10.60 0.017 21.90 21.30 66.30 37.30 0.139
FHE/ (mg/kg) 12.96 0.025 24.02 25.38 79.40 45.80 0.186
A5 R % 10.94 21.73 4.45 6.98 8.34 9.03 13.69
KA/ (mg/kg) 15.40 0.014 34.10 24.80 74.00 55.40 0.177
2018 e/ IME/ (mg/kg) 3.29 0.001 21.00 14.90 47.40 28.10 0.066
YA/ (mg/kg) 9.59 0.008 28.18 18.96 61.89 39.70 0.120
A5 R E % 38.31 52.08 14.90 16.76 12.83 18.67 30.21
e KAE/ (mg/kg) 19.60 0.024 25.40 24.60 58.10 43.90 0.200
2019 f%/MHE/ (mg/kg) 9.02 0.001 17.30 18.80 44.70 37.10 0.129
SEYE/ (mg/kg) 14.79 0.011 21.63 21.38 54.20 40.19 0.171
s 2R % 20.45 52.92 14.30 7.11 6.88 5.88 11.89

TR DRI — 212/ (mg/kg) 20 0.2 35 60 150 80 0.5
HEE/ (mg/kg) 7.38 0.023 15.02 11.4 47.15 60.11 0.042
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Table 6 Comparison of heavy metal content of surface sediments in Zhongshan Estuary with other estuaries mg/ kg

WFIEIX As Hg Cu Pb Zn Cr Cd G/ 3
SRR 13.61 0.03 23.58 20.85 67.00 44.43 0.15 EN S
SRR 12.85 0.02 23.51 16.87 62.16 37.19 0.15 2015

PRIT.I 93.2 — 37.4 37 78.5 41.4 0.26 20121

XA 10.4 0.14 25.9 15.4 55.1 — 0.26 2017—201917

K A 15.16 — 34.15 25.5 90.99 72.97 0.11 2016%!

Kin 8.24 0.07 10.17 11.18 45.95 — 0.07 2016
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Fig. 5 Spatial and temporal distribution characteristics of Hg content in the study area from 2013-2019
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