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Water environmental health risk assessment for the Sanmenxia reach of the Yellow
River

WANG Yong-ze LI Cheng SUN Shu-qing HU Guo-hua
School of River & Ocean Engineering  Changsha University of Science & Technology —Changsha 410076 China

Abstract Water environmental health risk assessment for the Sanmenxia reach of the Yellow River was conducted based
on the water environment health risk analysis model and the monitoring data during 1995-2002. The result shows that the
maximal annual health risk for individual person due to non-carcinogens from drinking water comes from Pb  and the next
is NH3-N. Among chemical carcinogens the maximal risk is due to As and Cd respectively whose risk are up to 2.272
x 10*a™ and 3.173 x 107 a™'. The health risk for individual person caused by chemical carcinogens is greater than non-

carcinogens so chemical carcinogens must be paid much attention in the risk decision-making management .

Key words water environment health risk assessment Sanmenxia reach of Yellow River

221.4 20 80

37
vy A
NH;-N CODy, Cd  Pb

984070200

1980 — E-mail wangyongzel8 @ 126. com
28 -



1995 2002 mg/ kg d 70 a D,
EPA § 3
1.3
1
R
R =R +R + R 6
6
2
1.1 2.1
pH DO
NH;-N CODy, BODs As Hg Cd Pb C°* FN
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I
R = 2 RS, 1 9 1995 2002
i=1
Rig = 1 - exp - Dngig /70 2 1
Rj, i
a”!l Dy i Cd As
mg/ kg d  Q NH;-N Hg Pb FN
i mg/ kg.d 70
a CODy,, BOD;s
D;,
3
D;,, =2.2C,/70 3
2.2 L ¢
mg/L 70 kg 2.2
1.2 WHO
l
R = ERign 4 IARC
i=1 1 2A
n -6
Rig = Dig x 10 /fig /70 5 Cd 6.1 ng/ kg d
Ry, l As  15mg/ kg d
a_l ig i 2
1 mg/L
o NH;-N 0 o As o FN o Hg o Cd o Pb o CODy, o BODs
1995 0.60 0.001 0.016 0.002 0.00006 0.012 0.122 4.0 3.5
1996 0.92 0.003 0.034 0.004 0.00020 0.010 0.309 6.5 4.2
1997 0.80 0.002 0.019 0.001 0.00007 0.009 0.102 5.3 5.0
1998 1.42 0.003 0.008 0.001 0.00002 0.009 0.109 4.8 1.6
1999 1.19 0.001 0.013 0 0.00002 0.003 0.077 4.1 1.8
2000 2.42 0.009 0.013 0.001 0.00002 0.003 0.072 4.7 1.6
2001 1.66 0.006 0.004 0.001 0.00000 0.001 0.054 4.7 2.4
2002 1.75 0.003 0.007 0.001 0.00012 0 0.040 5.4
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% Jie/
-1 -1
mg kg d : mg kg d 1995 1.378x 10~ 3.951 x 108 1.378x 10
- _ -1
Pb 1.4x10 ) NH;-N 9.7x10 1996 2.552% 104 9.988 x 108 2.553x 104
- -1
Hg 3.0x10 FN 1.0x 10 1997 1.531x 10 3.322x10°8 1.532x 10~
1998 7.426x 1073 3.568 x 1078 7.430x 1073
3 1999 9.796x 1073 2.562x 1078 9.798 x 10~°
2000 9.552%x 107 2.435%x 1078 9.555x107°
2001 2.967x107° 1.816x 10°% 2.969 x 1073
2002 4.708 x 1073 1.386x 10°% 4.709 x 103
1995 ~ 2002
3~ 5 3~4 2002
3 4.707 x
-1
a 10758-71
Cd As 1.386x 103 a~! 99.7%
1 -5 -4 . -4
995 3.173x 10 1.060 x 10 1.377x 10 0.3%
1996 2.791x 1073 2.272x107* 2.551x107*
1997 2.572x107° 1.274x 107* 1.531x107*
1998 2.381x107° 5.042x107° 7.423x107° 3~ 5
1999 9.309x 10~¢ 8.862x 1073 9.793x 1073
2000 8.214 % 10°° 8.728x 107 9.550x 1073
2001 2.739x107° 2.691x107° 2.965%x 1073
2002 0 4.707 x 1073 4.707 x 1073
3
As Cd
As 1996 2.272 x
107%™ ICRP 4
5.0x107%a"! 4
1.0x 106 cd 1995
3.173 x 1073 a~!
ICRP 5.0x1075a"! 20
4
Pb
NH;-N Pb
1.0x 10 %a"!
1
5
4 a!
NH;-N FN Hg Pb
1995 2.777%x 10710 1.213x 107" 8.980 x 10~ 12 8.980 x 10~ 3.913x 1078 3.951x 1078
1996 4.258 x 10710 3.640x 101 1.796 x 10~ 1! 2.993x 10710 9.910x 10°3 9.988x 10~%
1997 3.703x 1071 2.427x 1071 4.490 x 10~ 12 1.048x 10710 3.271x 1078 3.32x1078
1998 6.573x 1071 3.640x 101 4.490x 1012 2.993x 107! 3.496x 1078 3.568 x 107%
1999 8.841x 107 1° 1.213x 10~ " 0 2.993x 10! 2.469x 1078 2.562%x 1078
2000 1.120x 107° 1.092x 1071 4.490x 1012 2.993x 10" 2.309% 1078 2.435%x 1078
2001 7.684 %1010 7.281x 1071 4.490x 1012 0 1.732x 1078 1.816 x 1078
2002 8.100x 10710 3.640x 10~ 1! 4.490x 10~ 12 1.796x 10~ 1.283x 1078 1.386x 108
70
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3 J. 2004 1 37-39.

2002 20 1 19-23.
2005-04-18
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1 . —
Pb J. 2001 2 45-47.
NH;-N As  Cd 2
J . 2000 15 4 14-16.
222x107%a™" 3.173x1077a™! 3
J. 1995 17 6 9-12.
4 .
I 1997 15 4 28-32.
5
J . 1999 3 75-76.
6 . M .
2000.
7 .
I 2004 8 90-93.
8 EPA/540/186060 Superfund Public Health Evaluation Manual
S .
2005-10-15
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