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Health Risk Assessment on Heavy Metal Pollution in the Water Environment of Luan River
LI Yong-li, LIU Jing-ling

State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China
Abstract Concentrations of the As, Cd, Pb, Hg and Cu in water samples from 23 sampling points in the water environment of Luan River and
its main tributaries were studied. Health risk assessment associated with these five metals were conducted using health risk assessment model
from US EPA. Results showed that the concentrations of As, Cd, Pb, Hg, and Cu in Luan River were 0.340~2.753 pg-17, 1.120~4.474 pg-1.7,
11.610~19.088 pg-L™, 0.036~0.239 pg- L™ and 1.058~5.807 pg- L7, respectively. Among the health risks caused by the carcinogens in wa—
ter, the highest risk associated with As located at Sandaohezi 1.85x107-a™' and that with Cd located at Jianggezhuang 1.22x107-a™' |
while both were lower than the maximum allowance levels recommended by ICRP  5x107-a™ . The health risk to the individual person per
year in terms of carcinogens through drinking cause by As is higher than Cd. Among the non—carcinogenic risks, the highest risk was the risk
associated with Ph, followed by Hg, and then Cu. The non-carcinogenic risks ranged from 10~ to 107, much lower than the maximum al-
lowance levels recommended by ICRP. The health risk of carcinogens was much higher than that of non—carcinogens. The results of different
risk analysis over years indicated that in the sites which were higher than the standard value recommended by ICRP had decreased from 1985
to 1990, except for the Wulongji and Panjiakou—Daheiting reservoir system which presented abnormal growth. In 2008, health risks at all
sites decreased lower than the ICRP standard.
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Figure 1 Location of Luanhe River Basin
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Figure 2 Location of sampling sites within the Luanhe River Basin

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1180 2009 6
D; mg- Cu5 3.
kg-d 3 5
D=2.21xC;- 70 kg 3 As 0.340~2.753 pg-L™" Cd 1.120~4.474 pg-L™" Pb
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Table 3 As, Cd, Pb, Hg and Cu concentrations of water
in Luan River pg-L™
R=R{+R} 5 As cd He Cu Pb
223
TARC 2.249 ND 0.080 ND ND
WHO 1.704 ND 0.069 ND ND
1. 2.753 ND 0.101 ND ND

1

Table 1 Value of D; of model parameters

Dimg-kg™-d™!

Cd 6.1
As 15

2,

2
Table 2 Reference doses for non—carcinogens by

drinking water approach

Di/mg-ke™+d™

Pb 0.014
He 0.000 1
Cu 0.005
3
3.1

As.Cd.Pb Hg

1.591 ND 0.041 3.383 ND
1.652 ND 0.076 1.924 ND
2.118 ND 0.097 2.404  19.088
1.385 1592 0.070 2.804 ND
1.481 ND 0.043 1.637 ND
1.220 1.289  0.049 1.756  15.852
1.306 ND 0.043 ND 17.606
1.186 1.193  0.036 1.716 ND

0.878 ND 0.039 ND ND
0.340 ND 0.059 ND ND
1.429 ND 0.239 ND ND
1.173 4.474 0.220 5.807  17.955
2.633 1215 0.115 2389  11.610
0.855 ND 0.058 ND ND
1.029 ND 0.093 2.265 ND
1.328 1.120  0.039 1.058 18.754
0.875 ND 0.047 ND 13.691
1.193 ND 0.079 ND 17.510

1.061 ND 0.041 1.217 ND
0.527 ND 0.113 ND ND

“ND” i
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Figure 3 Distribution of As and Hg in waters of Luanhe River on April, 2008

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



1182 2009 6
1.328  1.119 pg-L', Cd.Hg Cu
1.215.0.115  2.389 pg-L" Hg 4,
- Pb 18.754 4 As Cd
gL 17.510 pg L7, As
Cd 107, As
1.85x107-
a™ ICRP
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al, Cd 4.36x107%:a™!
o ICRP 5
3.2 As
3 o
4 Pb.Hg Cu
Pb Hg
4 As  Cd Hg.Cu Pb Cu o
10%:a?  107%-a"
Table 4 Health risk caused by the chemical carcinogens As Cd
the chemical noncarcinogens Hg Cu Pb for one person annually 1
As cd He Cu Pbh .
4
151E-05 NC  359E-10 NC NC
1I5E-05 NC  3.10E-10  NC NC 34 ]
1.856-05 NC  453E-10 NC NC
107E-05  NC  1.84E-10 3.04E-10  NC As
L1IE-05 NC  341E-10 1.73E-10  NC °
143E-05 NC  436E-10 2.16E-10 6.12E-09 33 As
9.32E-06 4.36E-06 3.14E-10 2.52E-10  NC 1985
997E-06 NC  1.93E-10 147E-10  NC 1990 As  Cd )
8.21E-06 3.53E-06 2.20E-10 1.58E-10 5.08E-09 5 As Cd )
879E-06 NC  193E-10 NC  5.65E-09
799E-06 NC  1.62E-10 1.54E-10  NC
591E-06 NC  1.75E-10 NC NC
229E-06 NC  2.65E-10 NC NC ° 4 1985
962E-06 NG 1.07E-09  NC NC N N ICRP
7.9E-06 1.22E-05 9.88E-10 5.21E-10 5.76E—-09 13.4x107°
1.77E-05 3.33E-06 5.16E-10 2.14E-10 3.72E-09 ICRP
576E-06 NC  2.60E-10  NC NC
6.93E-06 NC  4.18E-10 2.03E-10  NC 33.3x107 > 1990
8.94E-06 3.07E-06 1.75E-10 9.5E-11 6.01E-09 >
589E-06 NC  2.11E-10 NC  4.39E-09 28.0x107
8.03E-06 NC  355E-10 NC  5.62E-09

7.14E-06 NC
3.55E-06 NC

1.84E-10 1.09E-10 NC
5.07E-10 NC NC

“NC” i
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Table 5 Health risk caused by the chemical carcinogens As for one 1
person annually in different years As.Cd Cu
As Pb 15.852
1985 1990 2008 17.606 pg- L™
10 pg-L! Hg 5 0.1
6.72E-05 5.38E-05 1.51E-05 gL S > N >
7.39E-05 1.35E-05 1.15E-05 0.0070 ng L™
1.34E-04 3.36E-05 1.85E-05 0.05 e L
4.04 E-05 9.4E-05 1.07E-05
2.69E-05 5.38E-05 1.11E-05
2.69 E-05 2.27 E-04 1.43E-05
0 2.80E-04 9.97E-06 o Hg Pb
0 2.47 E-04 8.79E-06 o
0 0 5.91E-06 2 As.Cd.
0 2.67E-04 2.29E-06 Pb. Hg Cu ICRP
6.72E-05 1.35E-05 9.62E-06 551075+ a"! ) As ad
1.35E-05 1.35E-05 7.90E-06
Pb.Hg Cu
0 2.02E-05 L77E-05 As
2.01E-04 6.73E-06 5.76E-06 1.85x107-a”
2.34E-04 4.04E-05 6.93E-06 o
3.33E-04 1.35E-05 8.94E-06 3 1985 1990 . .
1.67E-04 5.38E-05 5.89E-06
2.01E-04 2.02E-05 8.03E-06 ICRP
0 5.38E-05 7.14E-06
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Figure 4 Change of health risk caused by the chemical carcinogens As for one person annually in different vears
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