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Investigation and Ecological Risk Assessment of Heavy Metals Pollution in Reclaimed Tidal Flat Soil A Case
Study of Jianggang County China
MENG Qing—feng', YANG Jin—song'", YAO Rong-jiang', LI Dong—shun', ZHANG Chun-yin® JI Rong-long*

1.Institute of Soil Science , Chinese Academy of Sciences , Nanjing 210008, China; 2.Yancheng Green Garden Samphire Development Co,
Ltd, Yancheng 224001, China
Abstract The reclaimed tidal flat soils were taken as study objects in Jianggang County of Yancheng City, Jiangsu Province of China in order
to supply reference for coastal development of farming and related study in other countries and regions though determinations and risk assess—
ments of heavy metal Cr, Pb, As, Cd and Hg. 48 soil samples were collected within five land utilization types in survey area. The characteris—
tics of heavy metal enrichment in reclaimed tidal flat soil were surveyed, and the environmental risk assessment was conducted systematically
using such methods as geoaccumulation index, N.L.Nemerow index and Hakanson potential ecological risk index.The results showed the mean
values of 5 kinds of heavy metal did not exceed the Grade  of Environmental Quality Standards for Soil in survey area the contents of Cr, As,
Cd in farmland soils were generally higher, similarly, the contents of Pb, Hg in suburban vegetable soils were higher than the other land uti-
lization types. There were statistically significant differences in Cr, Pb, As and Cd among different land utilization types, while mean values of
Hg were not significant differences in all the land utilization types. Based on geoaccumulation index, the soils were not contaminated by single
heavy metal in survey area. Intertidal sediments, soils of industrial area and reclaimed tidal flat soils were not contaminated by heavy metals.
Pollution levels of suburban vegetable and farmland soils were exceeded security limit, but soils were in non—pollution state though N.L.Ne—
merow index method. The heavy metals in survey area among different land utilization types were in the risk—free level and were not the po—
tential ecological risks by Hakanson potential ecological risk index method.
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Figure 1 The location of sampling point
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Table 1 The standards for assessment of soil pollution with index
of geoaccumulation
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Table 3 The index of potential risk evaluation assessment
Cr
E; RI 23
E,<40 RI<150
40<E,<80 150=<RI<300 Cr
80=<FE; <160 300<RI<600 > >
160=<FE;<320 RI=600 © LSD N
E; =320 Cr N
4
Table 4 The content characteristics of heavy metal in soil
As Hg Cd Cr Pb
n=3 /mg-kg™! 6.25~6.49 0.021~0.028 0.079~0.088 53.92~61.23 10.09~11.95
/mg-kg™ 6.38+0.12¢ 0.024+0.004a 0.083+0.005¢ 56.83+3.87b 10.76+1.03b
1% 1.55 12.88 4.53 5.56 7.86
n=21 /mg-kg™ 6.10~8.14 0.016~0.258 0.076~0.097 55.66~71.07 10.40~17.99
/mg-kg™ 7.06+0.58b 0.041+0.051a 0.089+0.005b 60.59+4.12a 13.72+2.28ab
1% 8.10 122.89 5.83 6.63 16.20
n=3 /mg-kg! 7.64~9.25 0.021~0.029 0.092~0.106 58.52~63.44 14.39~15.25
/mg- kg™ 8.28+0.85a 0.026+0.004a 0.098+0.007a 61.00+£2.46a 14.88+0.44ab
1% 8.43 13.24 6.09 3.29 244
n=14 /mg-kg™ 5.35~7.58 0.019~0.053 0.078~0.091 54.61~63.18 11.19~17.89
/mg-kg™ 6.58+0.48¢ 0.031+0.009a 0.084+0.003¢ 57.16+2.74b 14.05+2.31ab
1% 7.04 27.40 4.03 4.63 15.87
n=7 /mg-kg™! 5.34~7.22 0.023~0.103 0.082~0.089 54.93~63.5 11.1~32.48
/mg-kg™! 6.48+0.66¢ 0.047+0.028a 0.086+0.002bc 59.15+3.02ab 16.20+7.38a
1% 9.48 54.64 2.78 4.73 42.18

P<0.05 .



30 11 2253
5 P mg kg™ 5 Hg
Table 5 The environmental quality standards for soil® mg-kg™
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Figure 2 The index of geoaccumulation in survey area
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Table 6 The indexes of potential ecological risk and potential ecological risk of heavy metals in soil
E;
RI
As H cd Cr Pb
6.38 3.28 19.89 1.46 2.05 33.06
6.25~6.49 2.91~3.88 18.83~21.03 1.39~1.57 1.92~2.28 31.30~35.25
7.06 5.65 21.08 1.56 2.62 37.96
6.10~8.14 2.21~35.71 18.00~23.13 1.43~1.83 1.99~3.43 29.73~72.25
8.28 3.55 23.34 1.57 2.84 39.58
7.64~9.25 2.91~4.01 21.99~25.29 1.50~1.63 2.75~2.91 36.78~43.10
6.58 4.30 20.04 1.47 2.68 35.07
5.35~7.58 2.63~7.34 18.66~21.76 1.40~1.62 2.14~3.41 30.18~41.71
6.48 6.51 20.40 1.52 3.09 38.00

5.34~7.22 3.18~14.26 19.61~21.10 1.41~1.63 2.12~6.20 31.67~50.41
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