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Pollution Characteristics and Health Risk Assessment of Organic
Pollutant in Groundwater in Zhuzhou

LIU Zhi-yao', LIU Hui-lin'* , HE Kai-kai’
(1. Hunan Center of Natural Resources Affairs, Changsha 410004, China;
2. School of Mines Safety, North China Institute of Science and Technology, Sanhe 065201, China)

[ Abstract] As industry and agriculture continue to evolve, the threat of organic contamination in groundwater to human health is
gaining attention. Following the health risk assessment method recommended by the USEPA, and considering local natural geographical
and hydrogeological conditions, organic pollutants in Zhuzhou City’s groundwater were assessed. Using a health risk assessment model,
non-carcinogenic and carcinogenic risks from three exposure pathways-drinking water, skin, and inhalation-were evaluated. Results
show that key organic pollutants in Zhuzhou City’s groundwater include dichloromethane, 1,2-dichloroethylene, trichloroethylene,
tetrachloroethylene, p,p’-DDE, and p, p’-DDD. Non-carcinogenic risks from these pollutants are below specified limits, but every
sampling points exceed carcinogenic risk limits, with ZZS119 surpassing the maximum acceptable carcinogenic risk. Inhalation is the
primary exposure pathway, contributing to approximately 81% of total risk. Tetrachloroethylene poses the highest carcinogenic risk at
81.08% , followed by trichloroethylene at 11. 65% . Urban discharges, volatile organic compounds from chemical plants, insecticide
use in forestry, and domestic wastewater discharge have severely contaminated Zhuzhou City’s groundwater, resulting in unacceptable
carcinogenic risks for local residents.
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Table 1 Organic compound detection indices in the study area
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Table 2 The reference data tables for exposure

parameters of organic pollutants
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Table 3 Organic matter detection of each sampling point
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Fig. 2 Hinogramof each organic matter content
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Fig. 3 Spatial distribution map of organic matter detection at each sampling point
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Table 5 Health risk evaluation parameters of organic pollutants

®

5 BNEEMBRREITHSE

5 ZR5HMH

5.1 AFB=KR S
XFFHTFEIX 9 A SRAE AN HE Y 6 FhAHILTS U

Wyt A5 o34, W3k 6 Bz 6 FiA HLTS B4 i i Ak
o WU 27 /15 T A o KU FRAEL (1. 0) , fE Al %%

oy EEE SR AP, A B BOR K U 4 B I
o HH: RID/ BT SF/ P B/ ° ; 3 i X FM#AA nE 4 /ji,/:
[mg- (kg-d™") ] [ (kg-d) -mg™"] B LE BT Sy - UG L0 > =R M > 1,2-2 54
—E 0. 06 0.01 IRIS LN > —FZ W BE > p,p’-DDE > p,p’-DDD, Hi U4
1{;’?;@ o o e I R R o XU 9 68. 69% , HLU: =
M i o 0 o AT, S HH 19.02% IRIF 1,2- A2 M 5 e hy
p,p'-DDE 0.000 5 0.17 IRIS 5.07% , —FHH ke 5t 3.96% ,p,p’-DDE [t h
p,p’-DDD 0.000 5 0.24 IRIS 1.78% ,p,p’-DDD bR 1.48%
F4 EXRHARBEETELER
Table 4 The calculation results of exposure at each sampling point
e 1,2-Z5 0/ =HH (R p,p'-DDE/[10® mg+ p,p’-DDD/[10 ~® mg-
RFE - [10 Smg- (kg-d) "' J[10 ~® mg- (kg-d) "' ]J[10 ° mg- (kg-d) "' ] [10 ° mg-(kg-d) '] (kg+d) '] (kg-d) ']
i POk BB WP POk B PRI POk R PRI BROK ERR PRI Mok RBR PR ok Bk PRI
REE REE R R RE RE B RE BB RE RE R RE RE B RE RS RE
778117 16.67 0.06 71.42 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.07 0.00022 0.29 0.07 0.00022 0.29
775118 16.67 0.06 71.42 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.07 0.00022 0.29 0.07 0.00022 0.29
7758119 16.67 0.06 71.42 150.00 0.50 642.75 53.33 0.18 228.53496.67 1.65 2128.22 0.07 0.00022 0.29 0.07 0.00022 0.29
775120 16.67 0.06 71.42 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.07 0.00022 0.29 0.07 0.00022 0.29
775121 40.00 0.13 171.40 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.07 0.00022 0.29 0.07 0.00022 0.29
778217 16.67 0.06 71.42 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.07 0.00022 0.29 0.07 0.00022 0.29
778219 16.67 0.06 71.42 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.07 0.00022 0.29 0.07 0.00022 0.29
778220 16.67 0.06 71.42 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.07 0.00022 0.29 0.07 0.00022 0.29
778224 33.33 0.11 142.83 6.67 0.02 28.57 6.67 0.02 28.57 6.67 0.02 28.57 0.17 0.00055 0.71 0.23 0.00077 1.00
F6 EBERESIFBENEITHER
Table 6 The calculation results of non-carcinogenic risk at each sampling point
K &R0 12-R2Km107 =R 2HE/1073 A Z K10 73 p,p’-DDE/10 3 p.p'-DDD/10 73 SR/
i UK RBR PP POk R PRI BROK O BRSO PRI Mok Rk PR Bok BB R ok Bk e 10 °?
778117 0.28 0.001 1.19 0.13 0.0004 0.57 0.95 0.003 408 0.67 0.002 2.8 0.14 0.0004 0.58 0.14 0.0004 0.58 12.18
778118 0.28 0.001 1.19 0.13 0.0004 0.57 0.95 0.003 408 0.67 0.002 2.8 0.14 0.0004 0.58 0.14 0.0004 0.58 12.18
778119 0.28 0.001 1.19 3.00 0.01 128 7.62 0.03 32.65 49.67 0.17 212.82 0.14 0.0004 0.58 0.14 0.0004 0.58 321.74
778120 0.28 0.001 1.19 0.13 0.0004 0.57 0.95 0.003 4.08 0.67 0.002 2.8 0.14 0.0004 0.58 0.14 0.0004 0.58 12.18
778121 0.67 0.002 2.86 0.13 0.0004 0.57 0.95 0.003 4.08 0.67 0.002 2.8 0.14 0.0004 0.58 0.14 0.0004 0.58 14.24
778217 0.28 0.001 1.19 0.13 0.0004 0.57 0.95 0.003 4.08 0.67 0.002 2.86 0.14 0.0004 0.58 0.14 0.0004 0.58 12.18
778219 0.28 0.001 1.19 0.13 0.0004 0.57 0.95 0.003 408 0.67 0.002 2.8 0.14 0.0004 0.58 0.14 0.0004 0.58 12.18
77820 0.28 0.001 1.19 0.13 0.0004 0.57 0.95 0.003 408 0.67 0.002 2.8 0.14 0.0004 0.58 0.14 0.0004 0.58 12.18
778224 0.56 0.002 2.38 0.13 0.0004 0.57 0.95 0.003 4.08 0.67 0.002 2.86 0.34 0.0011 1.42 0.46 0.020 2.00 14.45
21
WE/ 319 0.01 13.57 404 0.01 17.42 1522 0.05 6529 55.03 0.19 23570 1.46 0.0043 6.06 1.58 0.0052 4.66 423.49
1073
TR
574 16.77 21.47 80.56 290. 92 7.52 6.25 423.49
1073

¥ F5 M HE - www. stae. com. cn



B A 5T R

2622 Science Technology and Engineering 2025,25(6)
R7T BRERBUEREITESER
Table 7 The calculation results of carcinogenic risk at each sampling point

KA ZEHBE/10 76 1,2- =& ZM/10°° =RZH/10°° M ZH/10 ~¢ p,p'-DDE/10 ~° p,p'-DDD/10 76 B/
Hi5 Yok ERE MR ok BRI ok BBk MR Mok R MR ok Bk Ml ok Rk IR 10-°
778117 0.17  0.0001 071 0.8 0.02 343 267 0008 1143 360 001 1543 001 00004 005 002 00001 0.07 38.41
778118 0.17  0.000 071 0.8 0.02 343 267 0008 11.43 360 001 1543 001 000004 0.05 002 00001 0.07 38.41
778119 0.17 00001 071 1800 0.06 77.13 21.33 0.07 9L41 268.20 0.89 1149.24 0.01 0.00004 0.05 0.02 0.0001 0.07 1627.36
778120 0.17 0.0001 071 0.8 0.002 343 267 0008 1143 360 001 1543 0.0 000004 0.05 0.02 00001 0.07 3841
778121 0.40 0.0001 L1701 0.8 0.02 343 267 0008 11.43 360 001 1543 001 000004 0.05 002 00001 0.07 39.64
77217 0.17 0.001 071 0.8 0.002 343 267 0008 11.43 360 001 1543 0.01 0.00004 0.05 0.02 0.0001 0.07 3841
778219 0.17 0.0001 071 0.8 0.002 3.43 267 0008 1143 360 001 1543 0.0 000004 0.05 0.02 00001 0.07 3841
778220 0.17 0.0001 071 0.8 0.002 343 267 0008 11.43 360 001 1543 001 000004 0.05 002 00001 0.07 3841
77824 0.33  0.0001 143 0.8 0002 343 267 0008 11.43 360 001 1543 003 0001 012 010 00002 0.24 39.63
M/ 192 0.009 811 2440 0.08 10457 4269 0.13 18285 297.00 0.97 1272.68 0.11 0.0004 0.52 0.26 0.001 0.80 1937.10
1076

s/ 10.04 129. 05 225.67 1570. 65 0.63 1.06 1937.10
10

68.69%

p-
ZZ7p, p'-DDD

1.48%

19.02% 1.78%

507% 3.96%

Kl 4 A PTG e B0 XS L]
Fig. 4 The proportion of non-carcinogenic risk

caused by various organic pollutants
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Fig. 5 The proportion of non-carcinogenic risk

caused by different exposure pathways
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Fig. 6 Spatial distribution of non-carcinogenic risk index at each sampling point
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Fig. 7 The proportion of carcinogenic risk caused

by various organic pollutants
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