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1 2 , 0 20 am, GSSl GS®2 GSS3 G+, (
1.5 kg, 4 5 ) As 0.008 8; Cd
, 0.006 7; Cr 0.006 6; Cu 0.016 1; Hg 0.013 5; Ni
, 12 328 0.005 9; Pb 0. 008 4; Zn 0.007 2
1.2.2 ( ) tAs
( ) , 2 km x2 km 0.0317; Cd 0.039 2; Cr 0.037 9; Cu 0.048 3; Hg
4 , 0.036 5;Ni 0.014 9; Pb 0.028 2; Zn 0. 016 4
; 20 ;
1 ; 2
3 085
1.2.3
(3B 15618-1995) ,
:As Hg ,Ni ,
,Cd ,Cr Zn Cu Pb (B15618-
X 1995) ",
(&aBwW) , 1
1
Table1 Criteria for assessnent of il heavy metal pollution in the Three-Gorges Resenvoir Region (mg kg *)
A ssssment stardard As Cd Cr Cu Hg Ni Pb Zn
First-class <15 <0.20 <90 <35 <0.15 <40 <35 < 100
Second-class 15 25 0.2 0.6 90 300 35 100 0.15 0.50 40 50 35 300 100 250
Third-class 25 30 0.6 1 300 400 100 400 0.50 1.5 50 200 300 500 250 500
Siper-third-class >30 >1 >400 >400 >1.5 >200 >500 >500
2

Table 2 Criteria for assessnent of il pollution with Index of Geoaccumulation

Class Degree of pollution
. (B15618-1995
<0 0 No pollution . i
Corregond B the first type il of B15618-1955
01 1 (B15618-1995
No © middle pollution Corregond o the second type il of B 15618-1955
1 ) (B15618-1995
M iddle pollution Correpond t the third class type of GB15618-1955
2 3 3 . .
Middle to strong pollution
3 4 4 .
Strong pollution (B15618-1995
45 5 Corregpond to the auper third type il of B15618-1955
Strong t very strong pollution
>5 6

Very strong pollution

Igeo)

( Index of Geoaccumulation,

[14]
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, (15 20l Pb 23.9: Zn 69. 9
Excel $ss10.0
, Ni Zn ,
, ( )
Forsmer Y17 3
,0 6 , 6
) 3.1
2) 3 085

3 Cr CuNi Pb Zn 5

30%,
, , As Cd
60%, Hg
‘mg kg ') ?  As 280%, Hg
5.84; Cd 0. 134; Cr 78.0; Cu 25.0; Hg 0. 046; Ni 29. 5;
3
Table 3 Basic dtatistical features of il heavy metals in the Three-Gorges Resenoir Region
M inimum M aximum M edian Mean Std. deviation Coefficient of
Flement (mgkg™ 1) variation (%)
As 1.85 31.1 5.85 7.40 4.54 61.4
Cd 0. 060 6. 80 0.204 0.214 0. 160 74.8
Cr 10.2 642 78.9 79.4 23.4 29.5
Cu 5.73 117 22.7 23.5 8.09 34.4
Hg 0.007 6.07 0. 046 0. 064 0. 180 281
Ni 8.64 119 31.0 31.5 8.30 26.3
Pb 13.5 77.9 24.7 25.3 4.54 18.0
Zn 22.6 182 72.4 71.6 14.9 20.8
3.2 ; ;
1 , Cr ,
4 Ni , ,
4, As Cu Hg Pb Zn Cd
, 90% , 52.1%,
, 0.5%, Pb Zn 47. 4%, )
Hg .
, , . Cd
Ni 10. 1%, 2.59%; Cr
27.1%, Cr Ni ,
(2) . Cd , 2006
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Table4 Soil enviormental quality evaluation of the surface ils in the Three-Gorges Resenvoir Region (by standard contrast) (%)

Soil type As Cd Cr Cu Hg Ni Pb Zn
91.6 52.1 72.8 93.0 97.6 87.4 97.3 97.3
First-class ils
7.94 47.4 27.1 6.90 2.01 10.1 2.66 2.69
Second-class ils
0.49 0.49 0.13 0.10 0.36 2.59 0.00 0.00
Third-class ils
0. 001 0. 002 0. 000 0. 000 0. 002 0. 000 0. 000 0. 000
auper-third-class ils
3.3 1
5
8
—_
6 AP SAPTRRETOIA RIS, (8
R
4 4
<
o
20
% Jff Maximum
#/MA Minimum
« J{i{ Median
[ | 25%~75%
[] s%~95%
-4 T T T T T T T T
As Cd Cr Cu Hg Ni Pb Zn
1
Fig 1 Data distribution of heavy metal geoaccumulation indices of surface ils in the Three-Gorges Resenwir Region
5 ( )
Table5 Soil enviormental quality evaluation of surface ils in the Three-Gorges Resenvoir Region (by Igeo) (%)
) As Cd Cr Cu Hg Ni Pb Zn
Class of pollution
0 75.14 52.12 97.99 94. 85 73.97 93.61 97.83 98. 48
1 20. 36 47.23 1.88 5.06 22.63 6.35 2.14 1.52
2 4.51 0.39 0. 06 0.10 2.43 0.03 0.03 -
3 - 0.16 0.03 - 0. 65 - - -
4 - 0.03 0.03 - 0.13 - - -
5 - 0.03 - - 0. 06 - - -
6 - 0.03 - - 0.13 - - -
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93% , 5%, )
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( ) 52% , ( Cr Ni As Hg
) 47% , )
0.5%, ,
4
5
lgeo Cr Ni
93% , (B 15618-1995 1) :
,Cr 25%,Ni
5% '
99.5% , (B 15618-1995 Cr Ni (B15618-1995 ,
Igeo As Hg B 15618-1995
75.14%  73.97%, (B 15618-1995 ,
yAS
16%,Hg 23.5%;
95% , 2) ,
B 15618-1995 Cr Ni
: , As Cu Hg Pb zn
90% ,
: Cr Ni As Hg ,» Hg
Igeo
. 3)
’ Cd , ,
B 15618-1995
: 4) Cr Ni ,
, ; Cd
Cd
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O IL ENVIRONM ENT QUAL ITY EVALUATIONOF THE
THREE-GORGES RESERVO IR REGION

Tang Jiang Wang Shijie  Fu Shaohongd  Sun Yuandong Lei Jiali®
(1 Institute of Geochamistry, ChineseAcadany of Science, Guiyang 550002, China)
(2 Chongging B ureau of Geology and M ineral, Chongging 400039, China)

(3 Sichuan Southeast Institute of Geological Survey, Chongging 400000, China)

Abstract Rational planning and utilization of land resurces of the Three-Gorges Resenir Region needs to be
based on thorough investigation of the il enviorment quality of the region Field investigation using the multi-targeted
geochamical method was carried out, test and mathematical statistics conducted of il samples collected systematically
fran the surface layer over a large area, and standard comparion and Geoaccumulation index methods applied, t© evaluate
seriousess of heavy-metal contamination and envirorment quality of the il in the Three-Gorges Resenoir Region. Re-
aults show that as awhole the region is quite good in il envirorment quality, except for Wushan and Fengjie digtricts,
where high Cr and Ni background values have led to existence of a certain area of Grade  ils Over 90% of the ils
are in Grade  in temsof As, Cu, Hg, Pb and Zn. Artificial pollution is local and limited in area. For instance, ots
of Hg pollution are found only in the vicinity of residential settlanents, factories and minings In the case of Cd, the area
of Grade  ®ilsisquite large, and they are mainly distributed alongW anzhou and Fuling. However, whether the exten-
sive distribution of Cd Grade  ils resulted fram high natural background or human activities needs further study. The
problem should deserve more attention.

Key words Three-Gorges Reserwoir Region; Soil; Heavy metal; Evaluation of il envirorment quality



