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Pollution Characteristics and Potential Ecological Risk Assessment of Heavy Metals in Surface Sediment from
Changtan Reservoir, Guangdong Province, China
HU Guo—-cheng, XU Zhen—cheng’, PENG Xiao—wu, ZHAO Xue-min, LIU Wei—feng, YAO Ling—ai, ZHOU Yang, ZOU Jie

Urban Environment Research Center, South China Institute of Environmental Sciences, Ministry of Environmental Protection, Guangzhou
510655, China
Abstract The concentrations of heavy metals Cu, Pb, Zn, Cr, Ni, Cd, As and Hg in eight surface sediment samples from Changtan Reser—
voir, Guangdong Province were analyzed by using atomic absorption spectroscopy. Pollution characteristics of heavy metals were observed on
the basis of background values of heavy metals in red soil of Guangdong Province and Grade  values of the National Standard of Soil Envi—
ronmental Quality. Potential ecological risk assessment was evaluated by using the geoaccumulation index I, and potential ecological risk
index R/ . The results indicated that the sediments from Changtan Reservoir had been slightly contaminated by heavy metals. The average
concentrations of Cu, Pb, Zn, Cr, Ni, As and Hg in surface sediments from Changtan Reservoir were 55.7 mg-kg™, 65.1 mg-kg™, 280.9 mg-
kg™, 30.7 mg-kg™, 16.2 mg-kg™, 10.9 mg-kg™ and 0.05 mg-kg™, respectively. Cd was not detected in all samples. According to the geoaccu—
mulation index, the pollution degree of heavy metals in surface sediment from Changtan Reservoir ranged from zero pollution to moderate de—
gree. The potential ecological risk of heavy metals was slight degree. Natural factors and anthropogenic activities contributed to potential
sources of heavy metals in Changtan Reservoir, which included industrial and agricultural activities, untreated sewage discharge, and tourism
activities. Environmental management should pay attention to the surface source pollution in the upstream of Changtan Reservoir.
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Table 1 The description of sample sites from Changtan Reservoir Guangdong Province

N E
s1 24°51'26.4" 116°04'43 4"
$ 24°49'29.1” 116°04'30.0"
$3 24°48'05.6" 116°05'11.9"
4 24°46'29.2" 116°06'29.5" ¢
S5 24°42'53.7" 116°07'00.0" ©
6 24°42'53.6" 116°06'59.7"
7 24°42'25.1” 116°07'20.9"
S8 24°42'16.4" 116°07'47.1" 500 m
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Figure 1 Sampling sites of surface sediments in Changtan Reservoir, Guangdong Province
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2 C. T; S1 469 mg-kg”!  0.06 mg-kg™
Table 2 Reference values and toxicity coefficients of Ni As 236
different heavy metals mg- kg_l 23.4 mg- kg_le
Cu Pb Zn Ni G Cd As He
/mg kg 14. 4.38 48.75 13.00 43.25 0.034 10. .07
C./ ; g 538 3 538 81 5 3200 32 5 0;)(:)‘3 (ISO 0205 ) « » GB
15618—1995
3 Ei . RI i, Cr.Ni. As
Hg (( »
Table 3 Relationship between potential ecological risk coefficients Cu.Zn
E! risk indices RI of heavy metals and pollution degree 2.2 3.
E; RI
<40 <150
40~80 150~300 ”
80~160 300~600
160~320 >600
>320
2.2
’ N
2.1 .
8
4. 4 Cd .
0.1 mg-kg™ .
7 N N .
Zn>Pb>Cu>Cr>Ni>As>Hg. Bl
Cu.Pb.Zn Ni 250~45°17,
S4 32.6.28.1.54.2.10.7
mg-kg? Cr  Hg S7
7.2 mg-kg?  0.02 mg-kg™! S2 As
5.7mg kg’ . Cu.Pb.Zn
S3 . S6 . S2 N .
83.7.117.0.428.1 mg-kg™ Cr Hg
|16|o
4 mg-kg™! .
Table 4 Heavy metals concentrations in surface sediments from
Changtan Reservoir Guangdong Province mg-kg™ ‘ ‘
Cu Pb G Zn NiCd As Hg
S1 462 499 469 776 196 <0.1 102 0.06 . S6 .
O o ome ws owioows oan s eV 5
S4 326 281 206 542 107 <0.1 7.2 0.05 °
S5 59.7 69.8 333 2944 161 <0.1 8.4 0.06 °
S6 526 117.0 394 4022 172 <0.1 143 0.02 2.3
S7 712 808 7.15 3402 236 <0.1 234 0.02 2.3.1

S8 527 755 387 2570 169 <0.1 12.0 0.04
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Ni.Cr. As Hg I, 0 8 Table 6 Potential ecological risk coefficient s E; and risk indices
4 . RI of heavy metals in surface sediments from Changtan
« % GB 15618—1995 Reservoir Guangdong Province
. Cu.Pb  Zn s4 1, E
Ca Pb Zn Ni  Cr As Hg RI
S1 16.1 7.3 1.6 3.0 22 9.7 326 72.4
3 Ié’e" 1~3 S2 163 54 8.9 1.7 1.2 54 284 67.2
Zn S3 29.1 9.1 8.1 22 1.5 56 319 87.5
8 5 L., 2 S4 113 41 1.1 16 10 69 257 517
3 Cu  Ph. $5 207 102 61 25 15 80 323 812
Zn>Cu>Pb>NizCr%Aszng S6 183 170 83 2.6 1.8 13,6 116 73.2
232 S7 248 11.8 7.0 3.6 03 223 111 80.9
S8 183 11.0 53 2.6 1.8 114 225 72.9
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Table 5 Index of geoaccumulation I,, and classification of heavy metals pollution of the surface sediments
from Changtan Reservoir Guangdong Province
Cu Pb Zn Ni Cr As Hg
Ly, Leo L Lao Lo Ly, Leo
S1 1.1 2 -0.1 0 0.1 1 0.0 0 -0.5 0 -0.6 0 -0.9 0
$2 1.1 2 05 0 26 3 08 0 -13 0 -15 0 11 0
S3 1.9 2 0.3 1 2.4 3 -0.4 0 -1.0 0 -14 0 -0.9 0
S4 0.6 1 -0.9 0 -0.4 0 -0.9 0 -1.7 0 -1.1 0 -1.2 0
S5 1.5 2 0.4 1 2.0 3 -0.3 0 -0.9 0 -0.9 0 -0.9 0
S6 1.3 2 1.2 2 2.5 3 -0.2 0 -0.7 0 -0.1 0 -24 0
S7 1.7 2 0.7 1 22 3 0.3 0 -32 0 0.6 0 -24 0
S8 1.3 2 0.6 1 1.8 2 -0.2 0 -0.7 0 -0.4 0 -14 0
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