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Abstract

Objectives: Proper reuse of municipal wastewater could increase water resource
in Taiwan. This study ecvaluated occupational health risk, chemical lifetime
carcinogenic and noncarcinogenic effects, and E. coli infection risk, for general
workers as they exposed to reclaimed water of municipal wastewater. Methods:
Measurements for toxicants and microorganisms of reclaimed water were obtained
from the data of Fu-Tian Water Resource Recycling Center in Taichung City. Exposure
routes of inhalation and hand-to-mouth oral were evaluated for general workers.
Lifetime occupational carcinogenic and noncarcinogenic effects in association with 18
chemical compounds (Arsenic, Barium, Boron, Cadmium, Chromium (Cr*), Lead,
Manganese, Mercury, Nickel, Selenium, Strontium, Zinc, Cyanide, Fluorine,
Bromodichloromethane, Bromoform, Chlorodibromomethane, and Chloroform) and
annual £. coli infection risk in reclaimed water were estimated according to authority
guideline and biological infectious model. Results: Lifetime occupational carcinogenic
risks ranged from 4.29E-05 to 5.21E-05 for male workers and 3.12E-05 to 3.89E-05 for
female workers. Toxicant Chromium (Cr®") is related to highest carcinogenic risk that
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ranged from 3.76E-05 to 4.57E-05 for male workers and 2.73E-05 to 3.41E-05 for
female workers. This study identified the lifetime noncarcinogenic risk were all
acceptable (lower than the ceiling of the risk recommendation). After the reverse
osmosis and chlorination treatment, ~. coli infection risk was lower than the WHO
recommendation (ranges from 3.78E-06 to 5.96E-06). Conclusions: Male workers
have higher occupational health risks than female workers due to the variations of
physical parameters. Lifetime occupational carcinogenic and noncarcinogenic risks and
annual F. coli infection risk by using reclaimed water of municipal wastewater were all
meet the international recommendations for occupational exposure.
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1 e RERANERKREREE (1/2) [5]
M A8 AR G 4 Ll & gy 2% & HR 4] 5 44

(43 @ ) mg/L mg/l. mgl mgL mgl mglL mgL mg/L mg/L mg/L mg/L

RS 0.022 0013 0.0298 0.002 0009 0006 0013 0.00018 0.009 0.036 0.002
wiE—-MEE -8 E4K" ND0052 ND - ND ND ND ND ND-0.001 ND ND 0.004-0.05

AET¥EBKRERSER
B KA A o B KB 1K ND ND - ND ND ND ND ND ND ND 0.18
WA % ZKE

ME 0.011 - - - - - - 0.00009 - - 0.004

"AME 0.052 - - - - - - 0.001 - - 0.18

F34 0.0247  0.0065 0.0149 0.001 0.0045 0.003 0.0065 0.0004 0.0045 0.018 0.078

H AN EEE AR d (Notdetected » ND) » B35 24 1/2 &5k 18 84 R ( Method detection limit » MDL ) #4 % F# a3t &
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Wik —REE-#REEA  ND-0.019 ND-0.81 ND-0.16 ND-2.42 ND - ND-144
AET ¥R KRS
Btk KA 25 B KR Ak ND - 0.24 ND ND ND 2.14
Gk EE 4
&MA 0.0045 0.0006 0.009 0.13 - - 0.14
&AM 0.019 0.81 0.24 242 - - 144
ER7 0.0093 0.4053 0.1363 1.275 0.12 0.095 48.76
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(inorganic ) (VD)
CASNO.” 7440-38-2 7440-39-3 7440-42-8 7440-43-9 18540-29-9 7439-92-1 7T439-96-5 7T439-97-6 7440-02-0 7782-49-2 7440-24-6
IARC
Classification 1 4 4 1 1 2B 4 3 2B 3 4
RfC (mg/m®) 1.50E-05 - - 2.00E-05# 1.00E-04 - SE-05 3.00E-05# 1.40E-05#  0.02# -
RID (mg/kg-day) 3.50E-06* 0.2 0.2 5.00E-04  3.00E-03 - 0.14 1.60E-04# 1.10E-02#  5E-03 0.6
Oral Slope Factor ; 5o 4 - ~  150E+01# S500E-01* 850E-03%  — - 0.91* - -
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WH FEE GR)  AFRERR AZEER
19-24 1.74E-01 4.98E-05
25-34 1.73E-01 5.21E-05
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55-64 1.74E-01 4.67E-05
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19-24 1.62E-01 3.80E-05
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—ET 19-64 5.44E-06
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