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Water environment health risk assessment in part of
Gansu Province from 2011 to 2015

TIAN Xinran' DING Wenguang'™™ ZHANG Huilin' XU Danyang' GUO Xueyuan®
(1. College of Earth Encironmental Sciences Lanzhou University Lanzhou 730000 China;

2. School of Design Art Lanzhou University of Technology Lanzhou 730000 China)

Abstract. Based on the measured water quality data of 12 rivers in the three major river basins in
eight cities in the central southeastern northwestern and eastern parts of Gansu Province from
2011 to 2015 a water environmental health risk assessment model was established.It was found that
the health risk caused by Cr( VI) in all sections was the highest. The sections with the health risk
caused by all the pollutants non-carcinogens and chemical carcinogens during the five-year period
were Jing River in Ping Liang Wei River in Tian Shui and Jing River in Ping Liang. The risk
caused by the non-carcinogens in each section was significantly less than the health risk caused by
the chemical carcinogens in the section at the same time. The total risk of water environment in 12
sections in 2011—2015 didn“t exceed the maximum acceptable risk level set by the USEPA but
neither of them met the negligible risk level. Among them Jing River in Pingliang had the highest
risk and Wei River in Tian Shui had the lowest risk.
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Table 1 Number and distribution of the monitoring sections
Section number City Geographic location River Basin

l#
2#
3#
4
5#
6#
7#
8#
9#
10*
1*
12*
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( HI/T 91—2002) 12
N 3.9
. Agilent 7700X - Evolution 300 ;
ICPMS NN RSD 2.3%2.0%-2.8%1.2%1.8%;
RSD  0.98%;
RSD  :4.7%; RSD: 2.3%;
RSD 23.1%4.6%.
1.3
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USEPA
14416
2.
2
Table 2 Calculation method of water environmental health risk assessment model
Model name Calculation formula Description
A_ DRisk{ () ANk )
Risk® = ) Risk,* al
= o
Risk! = 1-exp(-D, x Q) /Age @Dy ( L g i)
_ , ‘mgekgled™";
Dy, =2.2%Cy, /70 @22 L ¢ O
i(j) ‘mgeL™'; 70 kg
@0, i t
) Lo mgekg led™!;
Risk" = J; Risk? @Rﬂ)] j
Risk! = (D; x 107°/RID;) /Age mgekged;
Dy, = 2.2 %Gy, /70 ©Age 7
Risk
Risk =Risk®+Risk" 7
1.4
TARC  WHO
(As) . (Cd). (Cx( V) ( NH,-N) . . . (Hg) . (Pb).
( Cu) . USEPA
3.
3
Table 3 Intensity factor of chemical carcinogen
Chemical carcinogens Arsenic Cadmium Hexavalent chromium
Q,/( mgekg ed™") 15 6.1 41
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4

Table 4 Reference dose of non—carcinogen

Non-earcinogen Ar'nmoma Cyanide Volatile phenol Mercury Lead Copper Fluoride
nitrogen
RMD,/( mgekg™*d™')  9.7x107! 3.7%1072 1.0x107" 3.0x107 1.4x1073 5%1073 0.06
2 ( Results and discussion)
2.1
.2011—2015 5. 1
5 2011—2015 (1x10™)

Table 5 Health risk caused by the chemical carcinogens in each section from 2011 to 2015( 1x107*)

Yeu Chémical 1* 2* 3* 4* 5* 6" 7* 8* 9* 10% 1n#* 12*
carcinogens
As 0.0088  0.0070  0.0123  0.0007 0.0007 0.0011  0.0038  0.0034 0.0034 0.0438  0.0274 0.0040
2011 Cd 0.0009  0.0010  0.0013  0.0011  0.0011 0.0027 0.0027 0.0015 0.0015 0.0027  0.0027 0.0027
Ce(VI) 00736 0.1840  0.1824  0.0184 00184 0.0736 0.0736  0.0736  0.0751  0.0736  0.4099 0.0736
As 0.0090  0.0075  0.0109 0.0007 0.0007 0.0012  0.0032 0.0020 0.0020 0.0471  0.0313 0.0034
2012 Cd 0.0004  0.0012  0.0013 0.0011  0.0011 0.0027 0.0027 0.0005 0.0005 0.0017  0.0027 0.0027
Ce(VI) 00736 0.1058 0.1043  0.0184 0.0184 0.0736 0.0736 0.0736 0.0736 0.0736  0.3922 0.0736
As 0.0069  0.0057 0.0089  0.0007 0.0007 0.0025 0.0058 0.0007 0.0007 0.0471  0.0279 0.0035
2013 Cd 0.0003  0.0013  0.0011  0.0093 0.0093 0.0027 0.0027 0.0003 0.0003 0.0003  0.0027 0.0027
Ce(VI) 0073 0.1196 0.1211  0.0736 00736 0.0736 0.0736  0.0736  0.0736  0.0736  0.3707 0.0813
As 0.0049  0.0070  0.0095  0.0007 0.0007 0.0026 0.0053  0.0012  0.0013  0.0191  0.0240 0.0034
2014 Cd 0.0003  0.0016 0.0012 0.0110  0.0101  0.0027  0.0027 0.0023  0.0025  0.0002  0.0032 0.0027
C(VI) 00736 0.1196  0.1211  0.0736 0.0736 0.0736 0.0736  0.0736  0.0736  0.0736  0.3554 0.1273
As 0.0066  0.0099  0.0109 0.0007 0.0007 0.0032 0.0057 0.0020 0.0020 0.0140  0.0232 0.0021
2015 d 0.0003  0.0018  0.0015 0.0110  0.0110  0.0006 0.0006 0.0004 0.0002  0.0002  0.0030 0.0027
c(VI) 00736 0.0767 0.0736 0.0736 00736 0.0736 0.0736 0.0736  0.0736 0.0736  0.3707 0.0859
5 1 Cr( VI)
85.58%—95.8%; Cr( VI) 0.4099%x10°* 0.0184x107*
(1.0x107°)
USEPA (1.0x107%) . As Cd
2011—2015  4*.5" 6" : Cr( VI) > Cd > As
: Cr( 'VI) > As> Cd.2011—2015
2 .
2 1*.6".7".8".9" 0 1.88%+0.99%+1.71%
2.49%.3.14%.5 11"
3.73—6.91 4.29% . 2011 11"
4* 5" .5
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Fig.1 Health Risk caused by the chemical carcinogens in each section during 2011—2015
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Fig.2 Changes of health risk caused by the chemical carcinogens in each section during 2011—2015
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Fig.3 Annual average risk caused by the chemical carcinogens in each section during 2011—2015
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Fig.4 Health risk caused by the chemical non—carcinogen in each sections during 2011—2015
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Fig.5 Annual average risk caused by the chemical non—carcinogen in each section during 2011—2015
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