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Research on the Health Risk Assessment of Chemical Pollutants in Reclaimed Water

Used for Streets Watering
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Abstract: It is the first time for this research to utilize the method of health risk assessment. Combining with Beijing reclaimed water projects
the exposure dose level and health risk to contact people are investigated and studied. The risk assessment model is built: and the exposure
parameters of occupational workers and common people are provided, when reclaimed water was used for streets watering. The health risks of

19 main chemical pollutants in reclaimed water are evaluated quantificationally. The results show that the total risk caused by carcinogens is

8.47 x 10™° for occupational workers and 3.78 x 10™° for common people.
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Table 1  List of toxic chemical pollutants in reclaimed water
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1,2- 5 Lk B2 43
P A + + 0~31.84
HIK D 0~0.73
V4P S D 0.03~1.2
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DDT B2 + <0.064
K2 666 B2 <0.028
VAY S B2 + + + <2.1
fiil A 0.512~2
) BI 0~5.1
EE)E VD A 0~10
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R 0~129
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Table 2 Exposure parameter for reclaimed water in streets watering
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Table 3 Lifetime average daily doses and concentrations of exposure people in streets watering
RN ERON
N & 4% B kig e N @45

e PyREID PyREID PYREID SOE B R g B FLBI R i g (kg d) !

R R A — i A k i A

/mg*m~? /mg* Ckged) ! /mg* (kg*d) ™! A N A N
A 4.440 67E-05 2.488 16E-05 5.851 04E-06 7.164 28E-06 2.170 99E-05 4.014 23E-06 1.216 43E-05
TR 4.522 9E-06 2.534 23E-06 5.959 4E-07 7.296 95E-07 2.211 2E-06 4.088 56E-07 1.238 96E-06
TR 2.393 03E-06 1.340 84E-06 3.153 06E-07 3.860 75E-07 1.169 92E-06 2.163 22E-07 6.555 22E-07
A 1.249 97E-06 7.003 7E-07 1.646 96E-07 2.016 61E-07 6.110 94E-07 1.129 93E-07 3.424 03E-07
R ER T 3.700 56E-08 2.073 46E-08 4.875 87E-09 5.970 23E-09 1.809 16E-08 3.345 19E-09 1.013 69E-08
M 4.111 73E-05 2.303 85E-05 5.417 63E-06 6.633 59E-06 2.010 18E-05 3.716 88E-06 1.126 33E-05
1,2- =8 Lk 1.768 04E-05 9.906 55E-06 2.329 58E-06 2.852 44E-06 8.643 77E-06 1.598 26E-06 4.843 2E-06
B 1.309 17E-05 7.335 45E-06 1.724 97E-06 2.112 14E-06 6.400 41E-06 1.183 45E-06 3.586 22E-06
LI 3.001 56E-07 1.681 81E-07 3.954 87E-08 4.842 52E-08 1.467 43E-07 2.713 32E-08 8.222 18E-08
V4P S 4.934 08E-07 2.764 62E-07 6.501 16E-08 7.960 31E-08 2.412 21E-07 4.460 25E-08 1.351 59E-07
TR 1.644 69E-06 9.215 39E-07 2.167 0SE-07 2.653 44E-07 8.040 72E-07 1.486 75E-07 4.505 3E-07
DDT 1.315 75E-08 7.372 32E-09 1.733 64E-09 2.122 75E-09 6.432 57E-09 1.189 4E-09 3.604 24E-09
VAVAVAY 5.756 42E-09 3.22539E-09 7.584 69E-10 9.287 03E-10 2.814 25E-09 5.203 63E-10 1.57686E-09
AY S 4.317 32E-07 2.419 04E-07 5.688 52E-08 6.965 27E-08 2.110 69E-07 3.902 72E-08 1.182 64E-07
fitt 8.223 46E-08 4.607 7TE-08 1.083 53E-07 1.326 72E-08 4.020 36E-08 7.433 75E-09 2.252 65E-08
] 2.096 98E-07 1.174 96E-07 2.762 99E-07 3.383 13E-08 1.025 19E-07 1.895 61E-08 5.744 26E-08
VD 4.111 73E-07 2.303 85E-07 5.417 63E-07 6.633 59E-08 2.010 18E-07 3.716 88E-08 1.126 33E-07
7K 8.223 46E-09 4.607 7TE-09 1.083 53E-08 1.326 72E-09 4.020 36E-09 7.433 75E-10 2.252 65E-09
B 5.304 13E-06 2.971 96E-06 6.988 75E-06 8.557 33E-07 2.593 13E-06 4.794 TTE-07 1.452 96E-06
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Table 4  Dose-response of various chemicals
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A B2 0.01 — 1x1072 2.3x1072
—IR T B2 2x1072 — 6.2% 1072 —

ZIR—E T C 2% 1072 — 8.4x1072 —

W B2 2% 1072 — 7.9%1073 1.1x1073

VY S AG TR B2 7%x107* — 1.3x107! 1.5x1072
ZE T B2 6x1072 — 7.5%1073 4.7x107*
1,2- 25 Lk B2 9% 1073 9% 103 9.1x1072 2.6x1072

PN A 4.0x1073 3x 1072 5.5x107?2 7.8x1073
GIEN D 2% 107! 4x107! - —

VAP S D 1x107! 1 — —

TR — 0.2 0.1 — —

DDT B2 5%107* — 3.4x107! 9.7x1072
VAVAYAY B2 — — 1.8 5.1x107!
NI B2 8x10~* — 1.6 4.6x107"

fif A 3.4x107% — 1.5 4.3

% Bl 5% 1074 — — 1.8

VD WA:A HA:D  3x1073(K) 8 x 1070 CH#D — 12

K D — 3x107* — —

SR — 2x 1072 — — —
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Table 5 Health risks of occupational workers caused by carcinogens
159 WA g R

A 1.02E-06  5.85E-08 1.08E-06

W —REHEWEE 1576077 3.69E-08  1.94E-07
TR 1.13E-07° 2.65E-08  1.39E-07

WA 1.37E-09  1.30E-09 2.68E-09

Y S 5.55E-10  6.34E-10 1.19E-09

R CHE 1.93E-08  4.06E-08 6.00E-08
1,2-Z5 Lkt 4.60E-07  2.12E-07 6.72E-07

P 1.02E-07  9.49E-08 1.97E-07

DDT 1.28E-09  5.89E-10 1.87E-09

R INININ 2.94E-09  1.37E-09 4.30E-09
INER 1.99E-07  9.10E-08 2.90E-07

i 3.54E-07  1.63E-07 5.17E-07

EeE i 3.77E-07 — 3.77E-07
£ CVD 4.93E-06 — 4.93E-06

LG 7.74E-06  7.27E-07 8.47E-06
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Table 6  Non-carcinogenic risks of occupational workers

ez 37} WMANBAE g B

el 2.49E-09°  5.85E-10 3.07E-09

W WRTATEE 1.276-10° 2.98E-11  1.57E-10
TWEMEE 6.70E-11° 1.58E-11  8.28E-11

WA 3.50E-11"  8.23E-12 4.33E-11

DY SA B 2.96E-11°  6.97E-12 3.66E-11

A 3.84E-10"  9.03E-11 4.74E-10

1L,2-—5 Lk 1.96E-09 2.59E-10 2.22E-09

R P L B 4.36E-10  4.31E-10 8.68E-10
EN 7.50E-13 1.98E-13  9.48E-13

LR 4.93E-13 6.50E-13 1.14E-12

THIZR 1.64E-11 1.08E-12 1.75E-11

K2 DDT 1.47E-11°  3.47E-12 1.82E-11
AY B 3.02E-10°  7.11E-11 3.73E-10

i 1.36E-10°  3.19E-10 4.55E-10

i 2.35E-10°  5.53E-10 7.88E-10

ELE VD 5.14E-08 1.81E-10 5.16E-08
K 2.74E-11 2.74E-11

5 1.49E-10°  3.49E-10 4.98E-10

Y545 5.78E-08 2.90E-09 6.07E-08
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Table 7 Health risks of common people caused by carcinogens
159 pe %Eﬁm - o
(PN I 1 T A\ B
i) 1.65E-07 4.99E-07
WapEey AR 2.53108" 7.68E-08"
TR 1.82E-08" 5.51E-08"
A 2.22F-10 6.72E-10
DU AL 8.96E-11 2.71E-10
R TR 3. 12E-09 9.45E-09
1,2-—H ki 7.42E-08 2.25E-07
ES 1.65E-08 4.99E-08
DDT 2.06E-10 6.24E-10
V& VAVAVAY 4.74E-10 1.44F-09
INHAR 3.20E-08 9.71E-08
it 5.70E-08 1.73E-07
R ki 6.09E-08 1.85E-07
VD 7.96E-07 2.41E-06
R R 1.25E-06 3.78E-06
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Table 8 Non-carcinogenic risks of common people
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A 4.01E-10" 1.22E-09"
THEER =) WETEE 2.04E-117 6.19E-11"
THREWEE 1.08E-117 3.28E-11°
AR 5.65E-12° 1.71E-11"
VY S AL ik 4.78E-12" 1.45E-11"
THE T 6.19E-11" 1.88E-10"
L2284k 3.17E-10 9.60E-10
R % 7.04E-11 2.13E-10
R 1.21E-13 3.67E-13
V4% S 7.96E-14 2.41E-13
R 2.65E-12 8.04E-12
K [‘)D:% 2.38E-12f 7.21E-12*
NER 4.88E-11" 1.48E-10"
fiif 2.19E-11% 6.63E-11"
% 3.79E-11" 1.15E-10"
EEE B VD 8.29E-09 2.51E-08
R 4.42E-12 1.34E-11
HH 2.40E-11" 7.26E-11"
RS 9.32E-09 2.82E-08
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