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Abstract:

according to monitoring data of source water and finished water in Minhang district of Shanghai. [ Methods ] According to the

[ Objective | To assess the health risk in urban water supply and illustrate the condition of basic water quality

monitoring data of source water and finished water of the waterworks in Minhang District of Shanghai in 2009, health risk assessment
was made with the environment-health risk assessment model. [ Results ] The person-year risk for chemical carcinogenetic
substances with genetic toxicity in drinking water ranked from high risk to low risk as: chromium( Cr* ), arsenic( As )and cadmium
(Cd ). The risk casued by C1** and As accounted for 98.33% of total risk of the carcinogenic substances. The total risk of the three
carcinogenetic substances was higher than the maximal acceptable risk value recommended by World Health Organization( WHO )and
Environment Protection Agency( EPA )and was lower than the maximal acceptable value of International Commission on Radiological
Protection ( ICRP ). The person-year risk for chemicals with non-genetic toxicity ranked from high to low as F>Cu>Pb>( NO;~, NH5-N,
Fe, Mn, Hg ) >Zn>CN~'>Se> Volatile phenol. The risk caused by F, Cu and Pb accounted for 78% of total risk for chemicals with non-
genetic toxicity. The total risk for non-genetic toxic substances was far lower than the acceptable risk value recommended by WHO,
EPA, and ICRP and was at a relative safe level. The health risk caused by genetic toxic substances accounted for a considerable
proportion( 99% )in total health risk. [ Conclusion | The health risk of urban water supply in Minhang District of Shanghai is mainly
caused by carcinogenetic substances with genetic toxicity such as Cr% and As, which should be controlled in high priority.
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Table 1 RfD; of non-genetic toxic substances ( via drinking water )

JEHUEY 24 TR ( Non-carcinogen ) RED;[ mg/( kg * d )]

JK(Hg) 3.0x 10™
H5(Ph) 1.4%107
FAPICCNt) 3.7x107
SR (NH:-N) 9.7x 107!
f(Volatile phenol, VP ) 3.0x 107
Hi(Cu) 4.0%107
(F) 6.0x 107
fisfaEk (NOs™) 1.6

#(Fe) 3.0x 107!
4 (Mn) 1.4% 107!
fifi ( Se ) 5.0x 107
#E(Zn) 3.0x 107!
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Table 2 The results of monitoring for water qualty in Minhang

District of Shanghai, in 2009

FIL KR
I H Huangpu river Dazhi river
Item IK PG HBAK HK IR HBIK HK
Source water Finished water ~ Source water  Finished water

#(Fe) 0.19 0.050 0.14 0.050
%% (Mn) 0.070 0.057 0.025 0.091
R (VP) 0.001 0 0.001 0 0.001 0 0.0010
TP (CNT) 0.002 2 0.001 0 0.001 0 0.001 0
AL (F) 0.81 0.67 0.79 0.72
5 (Ph) 0.003 2 0.002 5 0.002 5 0.002 5
K (Hg) 0.000 05 0.000 34 0.000 12 0.000 4
AR (NH:-N) 0.89 0.68 0.67 0.53
fiF#RE: (NOs) 2.20 1.68 2.81 2.60
#i1( Cu) 0.10 0.10 0.10 0.10
BE(Zn) 0.025 0.025 0.025 0.025
ifi ( Se ) 0.000 13 0.000 13 0.000 13 0.000 13
i As) 0.000 50 0.000 50 0.000 50 0.000 50
AR (C™) 0.002 0 0.002 0 0.002 0 0.0020
i(Cd) 0.000 25 0.000 25 0.000 25 0.000 25
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Figure 1 The Person-year risk of genetic toxic substances in drinking water, a™'

23 JRIREH R
A 3 AT, AR AR (AR B9 R 2 oK g 1 T S e R 1
(A NAE KU 3 R /NI HES R AR > B > 4% > (fisiR



B SO BESE 2010 4F 6 H 25 27 555 6 W] J Environ Occup Med, Jun. 2010 Vol.27 No.6 - 351 -

R B R ) > B> ALY > il > A B, Fi 3 ALA
wJr 4 BR/NIURAHESARTR], AHPRER . 2R Bk . RASFEDK
BHESA — € 255 o ANRK BT 3 LKA RE W) B AL . 4
R ZEREYIA B AR SR 78% o 5 FRIAREY) BT A
AR U 3/ T 107 a0 BOHTLRUK 23 Fe i BoK ) T2 4k
WG, ALY . mRRER . Bk B R B JAL REFEE
PR AR RS, H B TR TR EE BT R, BT IR 283 Sk T
TEREE, AU A B A HRER L E R IR
R B TR R, LR TITEOK) T, TRES K L ZEARAIK
AP AR A G

R3 PEESMRUKEEERREEFNTAEXNE(a™")
Table 3 The person-year risk of non-genetic toxic substances

in drinking water(a™)

L KIGTH
15 H Huangpu river Dazhi river
ltem IR K )k KU K Tk
Source water  Finished water Source water Finished water

#(Fe) 244x 107"  6.41x10™" 1.79x 107 6.41x 107"
4% (Mn) 1.92x 107 1.57x 107" 6.87x 107" 2.50x 107
YRR (VP) 385x 10" 3.85x 107" 3.85x10"  3.85x 10"
FAPCCNT)  229% 10" 1.04x 107" 1.04x 10" 1.04x10™"
AL (F) 519x10°  429x10° 506x10°  4.61x107
#5(Ph) 879x 107"  6.87x 107" 687x 107"  6.87x 107"
K(Hg) 6.41x 10" 4.36x107° 1.54% 10 513x107°
A (NH;) 353x107° 270107 266x 107 210x 107
THEEER (NOs ) 520x 107" 4.04x 107 6.75x 1070 625x107'°
B ( Cu) 9.61x10™"°  9.61x10"° 9.61x10™°  9.61x107™
B (Zn) 320x 107" 320x 107" 320% 107" 320x 107"
il ( Se ) 1.00x 10" 1.00x 10™ 1.00x 10" 1.00x 107"
AR Total ) 8.48x 10°  7.33x 107 8.11x107 7.98x 10
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Figure 2 The total person-year risk of toxic substances in drinking water, a’!

ST (Dazhi River )
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