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Abstract: Objective To investigate the level of arsenic exposure in rural drinking water and to assess the health risk
caused by exposure to arsenic in Tongzhou District, Beijing Municipality in 2019, so as to provide insights into improv-
ing the quality of rural drinking water. Methods Water samples were collected from self~provided wells in 196 villag-
es of 7 townships in Tongzhou District from April to June, 2019, and the arsenic levels were measured in drinking wa-
ter according to Standard examination methods for drinking water—Metal parameters (GB/T 5750.6-2006). The carcinogen-
ic and non—carcinogenic risks of arsenic were evaluated in drinking water using the environmental risk assessment mod-
el recommended by the United States Environmental Protection Agency (EPA). Results Totally 520 water samples were
collected, and the median arsenic concentration was 0.001 2-0.050 O mg/L. There were 67 water samples with arsenic
levels exceeding the defined standard level (12.88%), and the proportions of arsenic levels exceeding the defined stan-
dard level were 57.69%, 17.24%, 12.20%, 6.52% and 1.31% in Songzhuang, Huoxian, Lucheng, Zhangjiawan and Yong-
dedian townships, and the arsenic levels did not exceed the defined standard level in Majuqiao or Taihu townships. The
carcinogenic risk of arsenic was 3.135 7x107/a in drinking water, which exceeded the maximum acceptable risk, and
the carcinogenic risk of arsenic all exceeded the maximum acceptable risk, with the highest value seen in Songzhuang
Township (9.648 2x107*/a). A high carcinogenic risk of arsenic was seen in men at ages of 60 to 80 years (3.012 8x
10*/a) and in women at ages of 80 years and older (2.949 0x107*/a). The non—carcinogenic risk of arsenic was 0.696 8

in drinking water, indicating a low risk, and were 1.009 5 and 2.144 1 in Huoxian and Songzhuang townships, indicat-
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ing a high risk. In addition, a high non—carcinogenic risk of arsenic was seen in men at ages of 60 to 80 years (0.669 5)

and in women at ages of 80 years and older (0.655 3). Conclusion There was a high proportion of arsenic levels ex-

ceeding the defined standard level in rural drinking water in Tongzhou District, 2019, and there was a health risk, nota-

bly with the highest carcinogenic risk seen in residents at ages of 60 years and older. Effective interventions are need-

ed to reduce arsenic levels in drinking water.
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Table 1 Detection of arsenic concentration in rural drinking water in Tongzhou District

Tl fir JKJE/K Raw water AKHH7K Tap water
- Arsenic bR bR e e E
EZ: ) concentration Exceeding  Exceeding  #:i% Arsenic LisRlllp Arsenic
Detection Z{H PE
Township number (M (Qu) 1/ standard standard  Detection concentration Detection concentration
(mg/L) number rate/%  pumber (M (Qw) ]/ number (M (Qw) T/
(mg/L) (mg/L)
155 Huoxian 58  0.005 6 (0.006 2) 10 17.24 32 0.005 8 (0.005 9) 26 0.005 4 (0.005 7) 1.100 0.271
IR Lucheng 41 0.001 2 (0.005 3) 5 12.20 19 0.002 5 (0.005 8) 22 0.002 9 (0.004 2) 1.352 0.176
FKARIE Yongledian 76 0.004 3 (0.002 2) 1 1.32 23 0.005 7 (0.003 9) 53 0.005 6 (0.004 1) 0.259 0.796
K5 Zhangjiawan 92 0.005 3 (0.006 8) 6 6.52 52 0.006 5 (0.005 2) 40 0.007 4 (0.005 5) 0.067 0.946
Ly 3R Majugiao 125 0.001 2 (0) 0 0 53 0.001 2 (0) 72 0001 2 (0) 1.069 0.285
JRJE Songzhuang 78 0.012 0 (0.013 3) 45 57.69 27 0013 3 (0.009 9) 51 0011 6 (0.009 6) 0.712 0.477
18 Taihu 50 0.007 3 (0.002 4) 0 0 25 0.001 2 (0.003 7) 25 0.001 2 (0.002 9) 0.135 0.893
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3.135 7x10%/a, B MR 3.671 3x10%/a, HEN
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Table 2 Carcinogenic and non—carcinogenic risks of arsenic in rural drinking water in Tongzhou District

g AU Carcinogenic risk/ (x107/a)

AEEUE KBS Non—carcinogenic risk

I H Item
3 Male % Female EINENI 3 Male % Female EINETNI

% 4§ Township

#BEL Huoxian 5318 7 3912 7 4542 7 1.181 9 0.869 5 1.009 5

IR Lucheng 1.176 7 0.865 6 1.005 0 0.261 5 0.192 4 0.223 3

ARG Yongledian 4.047 9 2.977 8 3.457 3 0.899 5 0.661 7 0.768 3

TS Zhangjiawan 4.989 2 3.670 3 4261 3 1.108 7 0.815 6 0.947 0

L Majugiao 1.176 7 0.865 6 1.005 0 0.261 5 0.192 4 0.223 3

R Songzhuang 11.296 4 8.310 2 9.648 2 2510 3 1.846 7 2.144 1

£ W) Taihu 1.176 7 0.865 6 1.005 0 0.261 5 0.192 4 0.223 3
AERE/Y AgelYear

6~ 2.668 8 2.717 7 0.593 1 0.603 9

9~ 2219 0 2323 5 0.493 1 0.516 3

12~ 1.950 1 2.019 0 0.433 3 0.448 7

15~ 1.685 9 1721 9 0.374 7 0.382 7

18~ 2.865 5 2.798 7 0.636 8 0.621 9

45~ 2.861 2 2.616 6 0.635 8 0.581 5

60~ 3.012 8 2.666 9 0.669 5 0.592 6

=80 2440 1 2.949 0 0.542 2 0.655 3
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