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Probabilistic Risk Assessment of "Arsenic Exposure Through Drlnklng Water

o

Intake in Chinese Residents [ ] o~ A

QIN Nlng1 2 LIU Yun -wei' , HOU Rong W,ANG Ca1--yun WANG Be],-bel DUAN- eraO 1i! y
(1. Svhool of EneTgy and Env1r0nmental Engln_ﬁermg J“,E‘Tnlvtsv‘[’%lty of Science and Te(’hn(‘;logy Bel]lng Bel_]lng 100083, Chlna 2 Belp-ng
Urban Drainage Momtor.mg Center Co., L#d. Bel]mg 100012 <China) 3

Abstract’; The/fotal ar%enl(’ concentration$ of the three, main drinking water type% 1#: China Were determined throuvh a sy@tematl(
literature review. The dl%tnbutlon models| of] drlnkmg (ffater exposure parameters for dlfferent age groups were obtained using the
regre?mon method. The carcinogenic and | non- Larcmogem( risks' of ‘different population groups caused by arsenic exposure through
different dlrlnklnv Qwater typés were evaluated by a prebabilistic r!‘sk assessment. The results showed that the geometric mean of total
arsenic content 1n all the drinking water samples in Ching-was (13 0 +38.1) pwg-L™'. The highest arsenic content was found in the
Inner Mongolia Autonomous Region, followed by Guangxi and Shanxi. Based on the relevant standards for drinking water quality, the
probabih'.ty exceeding the threshold value of groundwater and source water is 23. 2% and 18. 4%, respectively. According to the results
of non-carcinogenic risk assessment, the probability of the residents drinking well water and surface water from the water source area
exceeding the daily average exposure dose threshold was 24.0% and 19.5%, respectively. According to the carcinogenic risk
assessment, the median of carcinogenic risk caused by arsenic in drinking water in China was 3. 22 x 10 7, which is acceptable. The
population group of 18-45 years old had the highest risk, and the median LCR was 1. 37 x 10 °. There was still a certain probability
that the LCR of drinking well water and surface water would exceed the acceptable risk level recommended by the US EPA. In
conclusion, the potential health risks caused by arsenic exposure through drinking water intake exist among Chinese residents. Further
control of the arsenic concentration in drinking water is required to reduce the health risk and improve the safety of drinking water.
Meanwhile, it is suggested to strengthen the research on risk threshold to provide a scientific basis for the residents’ health protection.

Key words :arsenic; drinking water; exposure parameters; health risk assessment; threshold value
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BTG I MG Al R B, 4 AR 4
IEZS G POK R A REUE S A 8 A Am
A EFIES AR EE A 77 TG IE AR A
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Table 1 ~ Exposure parameters of sub-population groups
5 TR xm s sM0 R
6~9 IEZ& 26.96  7.10  0.955
9~12 ELX 3732 1164 0.968
12~15 EA 4718 12,56 0.984
15~18 IEA 55.16  10.86  0.979
kg 18 ~45 EA 6224 1482 0.982
45 ~60 EA 63.62 13.82  0.988
60 ~70 ELH 60.48 1413 0.990
18 ~70 EA 62.20 14.45  0.987
6~9  XEES 698  0.53 _0.991
9~12  XHUEX  7.07  0.52 0.988
12~15  MBGES  7.14  0.58 '40.993
P o, 15~18 XHEUER S 7.15- 0.66 - 0.983
oki/mL-d ! - f f
18 ~45  XHEA 758 | 0.79] %0.991
45 460 | WEGES 7.3 [ 0.80/ 0,991
- 60~70 | AEGEA 746 J0.80 107998
..--""13 J70_, ARIEL 7. 51 o o 8o 0**692
1.4 ?fifréﬁf 751%

@Fﬁ SPES2 I 11 % @kﬁﬁykmmrwgu?

Shapuo Wilk ﬂ;,uiﬁ B Kruskal- Wah@ Y\%, @,EH o

Origin2018 !FMﬁFZQﬂ%IJETf‘%U“ %HB&%&%E#‘%E&HE
h2k ﬁﬁﬁ Monte Carlo J5 L4 AN FERY H 2

F2 1992 ~2020 -’EEEFEIEE'L’;’U%MF%
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ER55%H
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g Lt AR K IR K R v B 7K S A X 3, 43
A (17.6 +38. 1) wg-L ™" FI(16.4 £43.3) pg-L7".
i Kruskal-Walis #7596 & B, I 7K 5 i 3 K IR K /)
WEEAKAE P <0.05 /K M AEFE & 22 5. KA
AR s T K VR K () R B (. BR AR ALk
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2

2.1

Table 2 Total arsenic concentration in drinking water of Chinese residents during 1992-2020

Ahy ARGy R KT Y/ pg L1 ik
LR 2005 C 0.01 [10]
Jest 2003 , 2005, 2011 12015 A BAIC 1.11 [11~14]
by 2012 C 4.50 [15]
H 2015 A 1. 14 [16]
I 2010, 2012 #12018 A.BFIC 0.41 [17 ~19]
it} 2015 12017 C 134 [20,21]
B 2018 B 0.44 [22]
ik 2012, 2014, 2006 #2020 AFIB 1.15 [23 ~27]
W 2012 12017 B 11.5 [3,28]
Wi 2008 . 2012, 2013 F12019 A BARIC 1.03 [29 ~33]
T 2013 ~2017 A.BRIC 7.70 [34 ~38]
LT 2012 B 0. 04 [39]
NES 1992 . 2001 #12017 B 305 [5,40 ~42]
1R 2011, 2016 #2020 A, BAIC 1.16 [26,43,44]
g 1997 ~2019 B 45.3 (45,46
S 2004 12016 ~2018 AFIB 6.70 [42,47 ~49]
i 2003 #2008 ~2010 AFIC 0.57 [50,51]
i 2008 #2012 B il C 29.1 [52,53]
Be [ 2010, 2015 F12018 A.B.CHID 0.79 [54 ~57]
THE 2015 B 10.0 [58]

1) A FIRH BRK B FORAZALBIR IR, C FRAZAL PR # 3K, D FOR TSR IR IR K 26
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69. 1%, I PR SR e /&1 774 NP0 Bedh, 1l
PO R X 52% HOK SR T 50 pg- L' 10
R Y 1 R HBIX
2.2 JETHERITE RO R AR R

15 YL B 5 PR B AR ) HL R fe o B 1 KUK
FAE T, BRI R B AR &, PR oK 330
e e B A T 1S 5 R, A A T L ARHIK R Y 7K
JR BBt — B 32 3045 FE A T2 SRBE 400 K 3. 35
[0 T B LE 1942 AR AR T 50 e L OEK
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