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Heavy Metal Pollution in Sediments of Main Irrigation Water Sources in Zhongshan City and Its Potential Ecological Risk Assess-
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Abstract
risk. [ Method] Collecting 6 sediment samples from Hongqili and Hengginhai in Zhongshan City in Guangdong Province, Pb, Cd, Cr, As, Hg

(1. Zhongshan Environmental Protection Technology Center, Zhongshan,

[ Objective ] The aim was to discuss heavy metal pollution level in sediments of irrigation water sources and its potential ecological

content was determined and distribution characteristics were analyzed. By using comprehensive index method, land accumulation index method
and potential ecological harm index method, the heavy metal pollution status in sediments and potential ecological risk were evaluated. [ Re-
sult] There was heavy metal compound pollution situation in sediments, the content of Pb, Cd, Cr, As, Hg in the samples was higher than
reference value. In sediment of Hongqili, the order of heavy metal enrichment degree was Pb, Cd,Cr,Hg, As, in sediment of Hengqinhai, the
order of enrichment degree was Cd > Cr > Hg > As > Pb, the order of potential ecological harm was Hg,Cd,Cr,As,Pb, which was in light eco-
logical risk grade. [ Conclusion] There are many kinds of heavy metal pollution in the sediment of 2 main irrigation water sources ( Hongqili
and Hengqinhai) in Zhongshan. The pollution level is at moderate to severe pollution, wastewater discharge of industrial park is one of the

main reasons for heavy metal pollution.
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Fig.1 Sampling site in study area
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Table 1 Pollution grading standard
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Table 2 Land accumulation index and pollution degree classification
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Table 3 Hakanson ecological harm grading standard

e E, i RI [ A EREE
Serial No. E! range RI range Ecological harm degree
1 E! <40 RI<150 BREE

2 40<E <80 150 <RI<300 rh

3 80 <E! <160 300 < RI<600 R

4 160 < E: <320 600 < RI<1 200 it 542 8

5 E' >320 RI>1200 R
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Table 4 The monitoring results of heavy metals in sediments of the main irrigation water sources in Zhongshan City and Nemerow index
T W Pb Cr Cd As Hg
HEBET i M0|1ito;'i;10 pH & &/ A A B A5 P
rrigation rivers itoring i //mg/kg  wE//mykg o ER/mykg o FR//mykg  WE//mgks
site Content ! Content ! Content ! Content ! Content !
e BEPREEMET 6.60  60.200 1.72 90. 600 1.01 0.897 4.49 2.800 0.19 0.322 2.15 2.01
Honggili VAR 7.02  54.700 1.56 86.600 0.96 0.496 2.48 2.240 0.15 0.292 1.95 1.78
L B — 7.15  58.500 1.67  347.000 3.86 1.000 5.00 20.900 1.39 0. 160 1.07 3.98
Hengginhai ~ FEWEAHF  7.10  87.000 2.49  789.700 8.77 1.620 8.10 26.700 1.78 0.330 2.20  7.03
WFERT 7.03  19.200 0.55 144.400 1.60 0.200 1.00 25.400 1.69 0.340 2.27 1.89
KFF 7.16  69.300 1.98 1012.000 11.24 1.000 5.00 19.700 1.31 0.300 2.00 8.51
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Table 5 Pollution features of heavy metals in sediments of main irriga-
tion water sources in Zhongshan City
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Table 6 Land accumulation index and pollution level of heavy metals in sediments of main polluted rivers in Zhongshan City

THEMET I W Pb Cr Cd As Hg
Irrigation rivers  Monitoring site 1, R 1., R I, R I, R I R
B il il 0.680 1 0.010 1 0.260 1 -0.301 0 0. 100 1
Honggili VAR 0.540 1 -0.060 0 -0.600 0 -3.330 0 -0.050 0
R FpE— 0.540 1 2.510 3 4.410 5 0.750 0 1.020 1
Hengginhai [N 1.120 2 3.700 4 5.100 6 1.110 2 2.070 3
WFERT -1.060 0 1.250 2 2.090 3 1.030 2 2.110 3
KIEAT 0.790 1 4.060 5 4.410 5 0. 660 1 1.930 2
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Table 7 Correlation among heavy metals in sediments of main irriga-

tion water sources in Zhongshan City

2R Pb Cr Cd As Hg
Heavy metals

Pb 1.000

Cr 0.642 1.000

Cd 0.931" 0.668 1. 000

As 0.005 0.557 0.285 1.000

Hg -0.090 0.040 -0.117 -0.052 1.000

T FORTE 0.05 /KF B EAHIE

Note: * stands for significant correlation at 0.05 level.
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Table 8 Ecological risk index of heavy metals in sediments in main irrigation water sources in Zhongshan City

T I A E, Rl

Irrigation rivers Monitoring site Pb Cr cd As Hg

UEZF 5 Honggili il 4.3 2.01 26.91 1.87 51.52 86.61
VMRS 3.91 1.92 14.88 1.49 46.72 68.92

FEZEYE Hengginhai  BFPH— 4.18 7.71 30.00 13.93 25.60 81.42
[N 6.21 17.55 48.60 17.80 52.80 142.96
MHFERT 1.37 3.21 6.00 16.93 54.40 81.91
KFFE 4.95 22.49 30.00 13.13 48.00 118.57
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Table 2 Microscopic characteristics of Huajin 6 flower buds

HRE Glandular hairs

AEEE Nonglandular hairs

AEBYRL AR
i kTR WA SR Kz St Pollen grain
Varieties Glandular head Adenophore Distribution density Length Distribution density diameter
area // pum’ area // um’ A/ PR wm A/ jum
1£4> 6 5 Huajin 6 2760.96 3222.00 28.50 333.14 79.75 64.26
4E4> 2 5 Huajin 2 2727.31 7 430.49 16.00 380.27 60.00 56.55
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