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Evaluation of the Heavy Metals Contamination and Its Potential Ecological Risk of

the Sediments in Beijiang River’s Upper and Middle Reaches
XU Zhen-cheng; YANG Xiao-yun, WEN Yong, CHEN Gui-hua, FANG Jian-de

(South China Institute for Environmental Sciences Ministry of Environmental Protection, Guangzhou 510655, China)

Abstract: In order to find out the heavy metals concentrations and their potential ecological risks of the sediments in Beijiang river’ s upper and
middle reaches; 25 sediments specimens were sampled from both the trunk stream and tributaries for analyzing Cus Pbs Zn, Cd» Ni> Crs As
and Hg. The Index of Geoaccumulation and the Potential Ecological Risk Index were then employed to evaluate the pollution degree of heavy
metals in the sediments. The results indicate that the sediments in Beijiang River have been severely contaminated by many heavy metals. The
descending order of pollution degree of various metals is: Cd>>Hg>7Zn> As> Pb~ Cu> Ni> Cr; and similarly the potential ecological risk
intensity caused by different metals is: Cd>>Hg > Pb~As> Cu> Zn> Cr, and Cd is the predominant element among them. In general
because the trunk stream receives huge waste discharge, the pollution degree of heavy metals is stronger in the trunk stream than that in the
tributaries due to long time accumulation. The Maba River is the worst polluted among the tributaries, and the Zhengshui River and Wongjiang
River are next to it.

Key words: sediments; heavy metals contamination; Beijiang River; Index of Ggeoaccumulation; Potential Ecological Risk Index
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Fig.1 Sampling sites for the sediments in Beijiang River
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Table 1 Concentrations of heavy metals in the sediments of Beijiang River /mg*kg ™"

iy CRAERALE Cu Pb Zn cd Ni Cr As Hg
101 H#RKHAD 104.0 239.0 932.6 46.7 33.8 73.1 119.1 1.93
102 AR 187.5 1759.5 4306.7 185.4 35.7 61.8 341.9 7.63
103 HHYL o 14.8 60.0 279.4 3.50 6.4 29.1 11.9 0.30
104 WYLAY 101.3 267.1 587.6 7.19 29.8 66.5 93.8 1.20
105 T KGLH 43.5 148.3 559.6 18.8 14.4 51.6 61.8 0.83
106 JEfEyb 158.8 621.7 1741.2 53.6 28.7 126.1 188.9 2.09
107 EfA A 102.4 275.2 1260.5 59.8 33.3 9.3 121.4 1.15
108 JEfESELI %I 57.4 236.5 977.3 8.81 20.6 4.6 122.6 0.59
1090 JefEE 58.4 131.9 740.6 27.5 13.4 46.5 90.1 0.64
110 JEfEA Kbt 20.4 62.9 126.0 1.63 9.9 37.6 18.3 0.39
111 A& H 48.7 142.2 1111.1 24.8 19.3 55.7 60.2 0.63
112 JEfERs 2.5 75.5 418.0 3.96 14.7 31.9 22.5 0.26
113 Jefl g 23.0 73.8 398.7 6.25 10.8 35.8 19.4 0.31
114 8 A 17.4 62.1 231.7 3.72 5.6 30.6 12.5 0.24
115 Wz 7.7 40.0 61.0 1.65 6.6 19.0 7.21 0.28
116 T A M 2976.4 342.5 1794.8 13.7 249.8 1637.6 24.2 0.23
201 HIL 76.6 168.1 364.4 2.62 23.6 141.9 40.9 0.33
202 WL 418.4 206.2 437.6 4.02 19.0 59.4 67.5 0.78
203 P K] 24.0 148.8 346.1 2.95 20.3 302.5 37.5 0.25
204 ] 380.6 1152.5 3484.3 99.1 20.0 107.2 897.4 1.08
205 WL 89.4 103.2 935.2 5.95 9.2 61.6 26.4 0.63
206 EIL 59.8 174.1 299.7 1.26 23.0 53.9 21.3 0.41
207 VEIL 90.4 97.7 668.3 3.44 32.8 46.5 16.0 0.35
208 YL 18.4 43.4 85.5 0.99 12.6 30.0 46.0 0.17
209 JedE 20.7 37.3 65.7 0.67 7.9 30.9 5.37 0.20

IR S ) 12.1 32.0 2.7 0.026 11.2 40.9 7.3 0.041
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Table 2 Index of geoaccumulation and classification of pollution degree
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Table 3 Index of geoaccumulation and classification of heavy metals pollution of the sediments
S Rk W B W W N O A M R

lpew P 1., 98 1., P8 1., %8 1., 9% 1. %% 1., 9% 1. 938 GRS
101 FHORFIAE 25 3 23 3 39 4 102 6 10 1 03 1 34 4 50 5 4.59
102 #ARHEB A 34 4 52 6 61 6 122 6 1.1 2 00 0 50 5 7.0 6 6.11
103 ML 1 -03 0 03 1 21 3 65 6 -14 0 -1.1 0 01 1 23 3 2.55
104 HLAEYY 25 3 25 3 32 4 75 6 08 1 01 1 31 4 43 4 3.67
105 #LRyLH 13 2 16 2 31 4 89 6 -02 0 -02 0 25 3 38 4 3.77
106 SLAEy 31 4 37 4 48 5 104 6 08 1 1.0 1 41 5 51 6 4.99
107 4B A A 25 3 25 3 43 5 106 6 1.0 1 07 1 35 4 42 5 4.67
108 JEAEILL A5 1.7 2 23 3 39 4 78 6 03 1 -05 0 35 4 33 4 3.67
109 JEfEvEE 17 2 1.5 2 35 4 95 6 -03 0 -04 0 30 3 34 4 4.00
110 SEAEV /KT 02 1 04 1 1.0 1 54 6 -08 0 -07 O 07 1 27 3 2.18
111 & 14 2 16 2 41 5 93 6 02 1 -0.1 0 25 3 34 4 3.96
112 JEfEENE 03 1 07 1 27 3 67 6 -02 0 -09 o0 1.0 1 21 3 2.69
113 Jefl o 03 1 06 1 26 3 73 6 -06 0 -08 0 08 1 23 3 2.90
114 FEH A B -0.1 0 04 1 19 2 66 6 -1.6 0 -1.0 0 02 1 20 2 2.52
115 EZ L -12 0 -03 0 -0.1 0O 54 6 -13 0 -17 0 -06 0 22 3 2.06
116 VHZ A M 74 6 28 3 48 5 85 6 39 4 47 5 1.1 2 19 2 4.99

Y1 1.7 1.8 3.2 8.3 0.2 0.0 2.1 3.4
201 UL 21 3 1.8 2 25 3 61 6 05 1 12 2 19 2 24 3 2.78
202 WL 45 5 21 3 28 3 67 6 02 1 00 0 26 3 37 4 3.49
203 FKIH 04 1 1.6 2 24 3 62 6 03 1 23 3 18 2 20 2 2.75
204 S 44 5 46 5 58 6 113 6 03 1 08 1 64 6 41 5 5.70
205 WL 23 3 1.1 2 39 4 73 6 13 2 00 0 13 2 34 4 3.33
206 ET 1.7 2 19 2 22 3 50 5 05 1 -02 O 1.0 1 27 3 2.37
207 JEIT 23 3 1.0 1 34 4 65 6 1.0 1 -04 0 05 1 25 3 2.90
208 EIL 00 0 -0.1 0 04 1 47 5 -04 0 -1.0 0 21 3 15 2 1.88
209 JeyE 02 1 -04 O 00 O 41 5 -1.1 0 -10 O -1.0 O 1.7 2 1.57
B 2.0 1.5 2.6 6.4 0.3 0.2 1.8 2.7
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Table 4  References C, and toxic coefficient T of different heavy metals

JLE  Cu Pb Zn Cd Cr As Hg
C, 30 25 80 0.5 60 15 0.25
T, 5 5 1 30 2 10 40

F5 ETRERH EHSREEENSR
Table 5 Ecological risk coefficients risk index and

classification of risk intensity

E; RI EREERRE
<40 <150 L
40 ~ 80 150 ~ 300 i 4g
80 ~ 160 300 ~ 600 G
160 ~ 320 =600 R 5
=320 &

SV, ALV R BRI 7 R4 s i A A
BEERBCE A ES G HEAIERRDINE
6 s,
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Table 6  Risk index of heavy metals in the sediments of Beijiang River

G ORREARE £, -
Cu Pb Zn Cd Cr As Hg

101 EEENER 17.3 47.8 11.7 23802.0 2.4 79.4 308.3 3268.8
102 G HE 31.2 351.9 53.8 11124.2 2.1 227.9 1220.0 13 020

103 MR B 2.5 12.0 3.5 210.1 1.0 7.9 48.4 285.4
104 i FANE RIS 16.9 53.4 7.3 431.4 2.2 62.5 191.2 765.0
105 i e a] 7.3 29.7 7.0 1127.8 1.7 41.2 132.7 1347.3
106 Yt yh 26.5 124.3 21.8 3214.5 4.2 125.9 334.1 3851.3
107 PRSI 17.1 55.0 15.8 3589.5 3.2 80.9 183.7 3945.3
108 P SRS 7] 9.6 47.3 12.2 528.5 1.5 81.7 94.2 775.0
109 DS 9.7 26.4 9.3 1652.7 1.5 60.0 103.1 1862.7
110 JERE VS KT 3.4 12.6 1.6 98.0 1.3 12.2 62.9 191.9
111 PEAEET O 8.1 28.4 13.9 1489.9 1.9 40.1 101.4 1683.7
112 PERR 3.7 15.1 5.2 237.4 1.1 15.0 42.0 319.5
113 YA I 3.8 14.8 5.0 375.0 1.2 12.9 49.7 462.4
114 TR S 2.9 12.4 2.9 223.1 1.0 8.3 38.6 289.3
115 TP L 1.3 8.0 0.8 98.8 0.6 4.8 4.2 158.5
116 T AT S 496.1 68.5 22.4 820.6 54.6 16.1 36.8 1515.1

B 41.1 56.7 12.1 1751.5 5.1 54.8 186.9

201 R 12.8 33.6 4.6 157.4 4.7 27.2 53.2 293.5
202 WL 69.7 41.2 5.5 241.0 2.0 45.0 125.3 529.8
203 g 7K ] 4.0 29.8 4.3 176.8 10.1 25.0 40.0 290.0
204 L] 63.4 230.5 43.6 5945.9 3.6 598.3 173.2 7058.4
205 e A 14.9 20.6 11.7 357.2 2.1 17.6 100.5 5245

206 BT 10.0 34.8 3.7 75.4 1.8 14.2 65.0 204.9
207 EYE 15.1 19.5 8.4 206.4 1.6 10.7 56.0 317.6
208 TEIT 3.1 8.7 1.1 59.3 1.0 30.7 27.4 131.2
209 T ] 3.5 7.5 0.8 40.1 1.0 3.6 32.7 89.2

B 21.4 46.5 9.2 802.2 3.0 85.4 71.2
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