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Health risk assessment of N-nitrosodimethylamine in drinking water in Nanjing, Jiangsu
Province ZHENG Yuhong, LI Dengkun, CHEN Chunjing, LIU Xiangping, XIONG Lilin (Nanjing Center
for Disease Prevention and Control, Nanjing, Jiangsu 210003, China)

Abstract:

[Background] N-nitrosodimethylamine (NDMA), a new disinfection by-product in drinking water,
has attracted extensive attention due to its high detection rate and concentration.

[Objective] To investigate the concentration of NDMA in drinking water in Nanjing situated in
the lower Yangtze River Basin of China, and to evaluate associated human health risk.

[Methods] In dry period (January—March) and wet period (July—September) of 2021, raw water,
finished water, and tap water from 16 centralized water treatment plants in Nanjing were collected
to detect the concentration of NDMA in water samples by solid phase extraction and gas chro-
matography-triple quadrupole mass spectrometry with programmable temperature vaporizer-
based large volume injection. The concentrations of NDMA in water samples of different water
types, water periods, and disinfection methods were analyzed, and the daily exposure levels and
carcinogenic risk values of NDMA in drinking water of different exposure routes and different
exposed populations were calculated. Monte Carlo simulation was implemented with Crystal Ball
11 software to establish a health risk assessment model and conduct sensitivity analysis.

[Results] A total of 61 drinking water samples were collected in Nanjing, and NDMA was positive
in all the water samples, with concentrations ranging from 1.36 to 25.65 ng-L™" and an overall
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average concentration of (8.00+4.06) ng:L™". There were no statistically significant differences in the average concentrations of NDMA
among raw water, finished water, and tap water samples (F=2.875, P=0.064), between wet season and dry season (t=-0.855, P=0.397),
or among different disinfection methods by liquid chlorine, sodium hypochlorite, and chlorine dioxide (F=0.977, P=0.385). The results of
health risk assessment showed that the average carcinogenic risk of NDMA and its Py were 5.95x10°° and 1.12x107 respectively for oral
intake of drinking water, and the values for dermal contact were both lower than 1.00x10°%. The mean carcinogenic risks of exposure to
drinking water NDMA in children, adolescents, and adults were 1.84x10°°, 8.27x107, and 3.28x10°°, respectively. The results of sensitivity
analysis showed that the contributions of daily drinking water volume and NDMA concentration in drinking water to the calculated
health risk were high, and the contribution of body weight was negative.

There is a potential carcinogenic risk of NDMA in the drinking water of Nanjing section of the lower Yangtze River Basin, but

it is within the acceptable range.

drinking water; N-Nitrosodimethylamine; health risk assessment; Monte Carlo simulation
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Table 1 Input parameters of the health risk assessment model
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{KEE, may kg BLVE: SWEIES S R(46.25,1.18)
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1.36~25.65 ng-L™", 3R E 79(8.00£4.06) ng-L s KR
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Table 2 NDMA concentrations in water samples categorized by
water sample types, water periods, and disinfection methods

NDMAKRE/(ng-L™")

bag:| n F/t P
Xts &IME  RKE

TKEELR 2.875  0.064

IRk 19 9.80#4.61° 2.87 25.65

Hk 24 7.35:4.03 1.36 15.75

MK 18 6.97+2.57 2.97 11.65

7KEA -0.855  0.397

EF/S 34 838+4.93 1.36 25.65

7k HA 27 7.53%2.48 2.71 11.93

SHEHT 0.977  0.385

RE 26 7.23%3.95 1.99 15.75

RSN 11 7.89+4.17 1.36 13.47

—akE 5  6.84%3.93 2.55 12.52

2.2 NDMA MR B /KEFMERRICIEE
TRIEEZRRTIRAK NDMA BUZEXFEEINE 3
Fimo 2O NIXEK NDMA IR B S BT LR ikiE
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79 5.95x10°°, Py 79 1.12x10°7°, FREBIFTEBESBUZENXL,
BEMEZEEZA; midid K EMI Bz XY
B Py PIIRT 1.00x10°°, REABUEX L ARBAE,
TREIFEEABDIRAK NDMA BUEX B EINZE 4
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Table 3 Exposure levels and carcinogenic risks of NDMA via selected exposure routes
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Z 7Rk 2.04x10™ 1.88x10™" 3.85x10™"* 1.04x107° 9.60x10™*° 1.96x107°
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£ 4 FREIAEF NDMA HNEEKFENBUEXE
Table 4 Exposure levels and carcinogenic risks of NDMA in different populations
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shE 1.62x10°° 1.43x10°° 3.53x10°® 8.27x107 7.30x107 1.80x10°°
BA 6.44x10° 5.88x10°° 1.29x107 3.28x10™° 3.00x10°° 6.57x10°°
24 E 1.17x107 1.05x10”7 2.43x107 5.95x107° 5.35x10°° 1.24x10°

2.3 BRI
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b, RIEEX XN ENRM AR, B7E) LEHRHEX
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BIIRKE Bk E | NDMA REE
-0.2 0 0.2 0.4 0.6 -0.2 0 0.2 0.4 0.6 0 02 04 06 08 10
BXRH [EES 5 AXRH
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B BTN I E—— REIME ———
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Figure 1 Sensitivity analysis of NDMA carcinogenic risk models in different populations exposed to drinking water via
different exposure routes
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