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Distribution and Pollution Assessment of Heavy Metals in Soil of Relocation
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Abstract: The aim of this article is to explore the pollution level and potential ecological risk of heavy metals in soil of the relocation
areas from the Danjiangkou Reservoir. The contents and spatial distribution of Cd Pb  Cu Zn Cr and As in soil of the relocation
areas from the Danjiangkou Reservoir were analyzed. The integrated pollution index and potential ecological risk index were used to
evaluate the contamination degree and potential ecological risk of these elements. The results indicated that the average contents of Cd

Pb Cu Zn Crand As in the samples were 0. 61 23.11 58.25 22.65 58.99 and 16.95 mgekg ™" respectively. Compared with
the background value of soils from Henan province all these 6 elements except Zn were enriched to some extent especially Cd.
Similar patterns were observed for the spatial distribution of Cu Zn and Pb. Compared with the contents of heavy metals in surface
sediments of the typical domestic reservoirs Cd and As in soil of the relocation areas from the Danjiangkou Reservoir were heavily
accumulated. The correlation analysis showed that there were significant positive correlations among Pb  Cu and Zn. And there was
also significant positive correlation between Cr and Pb. In contrast negative correlation was found between Cr and As. To sum up the
comprehensive assessment results showed that Cd was the primary element with high ecological risk.
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<5% 3 <5%
80% ~120% ; Fe. Mn. Al 95% ~120% EPA
1
Table 1  Fundamental information of the sampling sites in the relocation areas
1(°) 1(°)

NY-1-A 111.633 8 32.7643
NY-1-B 111.6337 32.7642 /
NY-1-C 111.6327 32.7637
NY-1-D 111.6322 32.7629
NY-1-E 111.6343 32.7639 ( - )
NY2-A 111.6930 32.6718
NY-2-B 111.692 6 32.6722
NY-=2-C 111.6929 32.6723
NY-3-A 111.687 3 32.6599
NY-3-B 111. 687 4 32.6599 ( )
NY-4-A 111.5618 32.8203
NY-5-A 111.4983 32.7797
NY-5-B 111.498 8 32.779 8 ( N )
NY-5-C 111.498 8 32.7798 ( )
NY-6-A 111.4376 32.9398
NY-6-B 111.4378 32.9397 ( )
NY-6-C 111.4373 32.9389
NY-7-A 111.3456 32.9713
NY-7-B 111.3458 32.9714 ( )
NY-8-A 111.287 8 32.0490
NY-8-B 111.2873 32.0494
NY-8-C 111.2872 32.0496
NY-9-A 111.450 6 32.0754
NY-9-B 111.451 1 32.0755
NY-10A 111.466 3 32.0780
NY-10-B 111.466 3 32.0783
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Fe. Al. Mn 2 Cd. Cu. As
Fe. Al. Mn ()
( aFeOOH) | . Pb
N ( yMnOOH) Cr
N Zn
16 ~ 18 . Cd
Fe 9.38
20.09 ~28.58 mgeg™' 4.69 As
24.54 mgeg™'; Al 2.33 ~41.90 mg*g "
16.19 mgeg™"; Mn 0.30 1.73 1. 86
~0.67 mgeg™' 0.44 mgeg™". 3
Fe Al Mn
2 /mgekg !
Table 2 Contents of heavy metal in surface soil in the relocation areas from the Danjiangkou Reservoir/mgekg~
Cd Pb Zn Cu Cr As
11.34 44.62 113.30 29. 14 85.70 27. 64
0. 08 17.00 40. 21 16. 56 48.97 11.35
0. 61 23.11 58.25 22.65 58.99 16.95
19 0. 065 22.30 62.50 20. 00 63.20 9. 80
2 0.13 25.00 68. 00 21.00 58.00 9.10
3 22 ~26 Zn
Cu. Zn. Pb NY-S5-A
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Table 3 Concentrations of heavy metals in different reservoir sediments in China/mg*kg ™'
Cd Pb Zn Cu Cr As
0.68 4.68 53.90 12.58 32.09 6.83 29
0.93 7.78 66. 01 16. 64 62.96 10. 10 30
2.38 36.69 137. 49 65.20 81.87 — 5
— 29.90 51.75 24. 15 60. 25 13.23 31
0.20 56. 88 306. 98 16.42 96. 63 7.96 4
0.61 23.11 58.25 22. 65 58.99 16. 95
1) =7
2.5 . Mn
4 Fe. Al
Pb Cu. Zn
Pb.
/Zn
Pb. Zn Stone
2 Zn. Pb Cu. Zn. Pb
. Fe  Cu. Cr . Cr  Pb. As
As Al N Cr
Cr As As
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Table 4  Correlation matrix of geochemical characters in surface soil and heavy metal contents in the relocation areas from the Danjiangkou Reservoir
Cd Pb Zn Cu Cr As Fe Al Mn
1
-0.994** 1
Cd 0.010 -0.006 1
Pb -0.007 0.020 -0.195 1
Zn 0. 026 -0.034 -0.102 0.409" 1
Cu -0.183 0.183  -0.120 0.660"* 0.556** 1
Cr 0. 257 -0.254 -0.119 0.476" 0.114 0.321 1
As -0.340 0. 340 -0.051 -0.159 0.290 -0.015 -0.425" 1
-0.130 0.123 0.091 0.562** 0.472° 0. 358 0.213 0. 146 1
Fe 0.143 -0.135 -0.003 0.316 -0. 191 0.397" 0.598** —0.479" -0.153 1
Al -0.377 0. 340 0. 044 -0.287 0. 004 -0.130 -0.522** 0.714** 0 -0.606** 1
Mn -0.049 0.016 -0.229 0.373 0. 347 0.237 -0.167 0. 188 0. 040 -0.266 0.359 1
1) * P<0.05 * % P<0.01
2.6 v
Cy = E Ci (2)
i=1
; . Cq
33 n
1
4 ( 9).
2 5
Table 5  Criterion for sediment assessment
2.6.1 ;i <1 1~3 3~6 =6
Cy <5 5~10 10 ~20 =20
P = /e, (1) (1) e,
C ;¢ (Cu 20.0 Cd 0.065 Pb 22.3 Cr
L 63.2 Zn 62.5 As 9.8 :mgekg™') "
( 0).
6
Table 6 The C,' of heavy metals in surface soil in the relocation areas from the Danjiangkou Reservoir
¢ .
Cy
Cd Pb Zn Cu Cr As
9.362 1. 036 0.932 1.132 0.933 1.729 15. 126
6 :Cd>As>Cu>Pb>
Cd Cd Cr>Zn. C,
174. 42 NY-6-A 10 < C, <20
NY-10-B
5.06 Cd Cd. As
As. Cu. Pb
3 . Cr  Zn
1 . 6 2.6.2
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Hakanson 7
34 Table 7 Dividing standards of heavy metal pollution
and ecological risk levels
E, RI
E; <40 RI <150
40<E,; <80 150 <RI <300
fi = /B (1) 80<E, <160 300 <RI <600
E, =T, xf (2) 160<E,; <320 RI=600
n n n E,»BSZO
RI=2E,=2T,;XﬁzzT{xoi/Bi(:S)
i=1 i=1 i=1
/i i e i
B ; B (1) =(3) B, ’
v T, Cu20.0 Cd 0.065 Pb 22.3 Cr 63.2 7Zn 62.5 As
9.8 ‘mgekg"; Cu. Pb. Zn. Cd.
. RI Cr. As T, 5.5.1.30. 2.
10 ¥
E,
7. RI ( 8).
8

Table 8 The E; and RI of heavy metals in surface soil in the relocation areas from the Danjiangkou Reservoir

Cd Pb Zn Cu Cr As K
280. 87 5.18 0.93 5. 66 1.87 17.29 311. 81
E, Zn
Cd
Cd .
NY-6-A Cu. Pb. (2) Cu. Zn. Pb
Zn. Cr. As E, 40
. 6 . Cr. As
: Cd>As>Cu>Pb>Cr>Zn.
RI 300 <RI <600 Cd NY-6-A
. Cd .
(3) Pb  Cu. Zn
Cd Cr  Pb. As
Cd N ; Fe. Al Cu. Cr. As
Cd 6
Pb. Zn
3 Pb. Zn
(1) (4)2
Cd. Cu. As Cd
. Pb As . 6
Cr :Cd > As >Cu>Pb>Cr>7Zn.
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