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Accumulated Health Risk Assessment of Arsenic in Drinking Water of Major

Cities of China

ZHANG Qiu-qiu'?*,PAN Shen-ling"* ,LIU Wei'?,ZHANG Yu'? , AN Wei'*"

(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the drinking water quality survey data of China’s major cities, the existing disease burden calculation method was
improved and disability-adjusted life years ( DALYs) was taken as the end of evaluation to assess the health risk of arsenic
contamination level. The results showed that the concentration of arsenic in drinking water of major cities in China was very low (0. 53
pg-L™"), far below the national limit (10 pg-L™") and the total lifetime cancer incidence was 1.76 x 10 >, The order of risks of
different kinds of cancers was: skin cancer (1.53 x 107°) > lung cancer (2.25 x 10°°) > liver cancer (2.30 x 10 *) > bladder
cancer (1.34 x107'°) and the average disease burden was 1.91 x 10 ~° per person-year. Among them, skin cancer and lung cancer
accounted for 70. 2% and 29. 0% respectively, and the disease burdens of bladder cancer and liver cancer were negligible, but the
overall cancer risk was still higher than the recommended level of 10 ~® per person-year by WHO. Although the arsenic level of drinking
water in China was not high, the risk of cancer could not be ignored. Thus more effective and feasible measures should be taken to
reduce arsenic concentration to protect people’s drinking water safety in the future.

Key words : drinking water; arsenic; disability-adjusted life years ( DALYs) ; health risk; risk assessment
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Table 1  Parameter values of Arsenic carcinogenic dose-response curve

JeRE A =5 q 9 k m
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Fig. 1 Two-stage disease model

PR 155 TR R X A 95 T R 1) T A, il T

TR AR IR B, 24~ B Bty 275 i i ok

FIRBERI R B SE T #0105, SE T 2K (years of life

lost, YLLs) 12 BEF1 2% (years of lived with disability,
YLDs ) HEATHE A (6) A1 (7) R,

YLLs = > nP.(1-5)(e =T))  (6)

YLDs = > n. P {(1-S,)DW, L, +

S.LDW,L + P DW, (] ~T)1]  (7)
A, o FoRFER B (R0 18 MEWY Y .0 ~5,5
~10,10 ~15,-+-,80 ~85,85 M VA I) ,y TR AFAY

PRI B ,n Fn NIV, P Rn BIR%, S R AT
e FoREIE Ffr, T,y R BT 28T B9
A, DW RN KRBT , L FoRRrgit i), P R
JrIBhE SR B LU, DW 3R I 38 AE 1Y 2R BEALEE
T FRIG T4 R TR [B]. 12 W R BTG T 18
AL Ly ) LI S [ (L, ) ARSI 1] (L) 2051
WRHAANA 3AAMLAAY . R SE T A
(Ty) FUARYT ] (T ) SR FH 400 k93 i 8% i Ak 1) 4
PO ARPE AR | 43 A R A s i At
] ( Ly, ) FBET 5 B A 4 i B B) (L, ). DW B 4
LRI BB T s BB B LA DW
MRS 2 s, NHECH (n,) 5T 2011 4E3K
LN 45 1 2 Bl 2. bRvER AR e R (e )
ST PR a2 X T IRENE R A tE G
R AL RS | FEMIART . &R0 80T 0 & 4R
LA RN REAEE 2 gk 3 .

NTEAN [e) st 39 6 e ) B0JRR B8 A — A, DR L 75 22
W 2 By T XU SR 43 B B A [l B 30
N T 5 DALYs B (N-a™") PRFF— 30, T2
P, RN ABENRWRE. WL, P, %A
.

P, = CR x RS_/Sp,*’

Ao, CR AT 4 B i & %, RS, WAR IS »
Ff S JRERE AT X BCER B | Sp, ISR AL BT | 45 T
AAEI AL A B BEAE (B 5) . B bess . s . Bl
AR RS, 8 A R R S 0 b X s s e
PEATAG T AR ) o0 SR B LA R R KA il 12
DRS, = L AFWRGIAAER S, KI5 AFARRT A 7R

fhiv ATBRIERIIAET (M) AR (1) B LAY
KB L = (/1) R SUARAF AR SR o
A5 M 0 0 39 59 P T 5
S BRI B A T B B kA 3
ARG  LICTR M I A R B8 1 (5 8.



1838 AN 5%

Bt 2% 38 &

AARIE B G| 1 B2 A AT 10% 2 e & 7 2L

T et K R S E R 90%

x2 BNEFRMBHFHFLERE (L) FIXEENE(DW)
Table 2 Duration (L) and disability weight (DW) of each disease stage

S8 eSS A BRI TR RS RN I 234 2
5% e ed 0.27 0.18 0. 64 0.93
DW JFEs 0.43 0.20 0.83 0.93
g2 0.72 0.47 0.91 0.93
B JRAEE 0. 056 0. 056 0. 81 0.93
5 e 0.33 3.67/1.53 0.25 0. 083
L/a iR 0.50 4.5/0.0 0.25 0.083
it fezs 0.50 5.50/0. 00 0.25 0.083
2 JRAEE 0.08 4.92/0.59 0.25 0. 083
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Table 3 Proportion of incidence and disability weight

of sequelae of bladder cancer
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Fig. 2 Distribution of concentration of arsenic in drinking water
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