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Abstract

Gas stations are important infrastructures in urban energy supply systems and play a vital role in
supporting transportation and residents’ daily activities. Leakage events may cause persistent
groundwater contamination and pose potential risks to human health. In this study, 1,2-dichloro-
ethane was selected as the target contaminant. Groundwater samples were collected from nine
monitoring sites, and the concentrations of 1,2-dichloroethane were determined using gas chroma-
tography. Carcinogenic and non-carcinogenic health risks were evaluated. The results showed that
(1) 1,2-dichloroethane was widely detected in groundwater, with an exceedance rate of 88.89% and
a maximum concentration of 3.202 mg/L, indicating severe contamination of groundwater; (2) the
carcinogenic risk values and non-carcinogenic hazard quotients calculated using both the maxi-
mum concentration and the 95% upper confidence limit are far above the acceptable risk thresh-
olds, indicating that 1,2-dichloroethane poses a substantial risk to human health. This study pro-
vides a scientific basis for groundwater environmental risk management at gas stations and for the
protection of public health.
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Figure 1. Concentration distribution of 1,2-dichloroethane in groundwater at different depths: (a) 0 m~6 m; (b) 6 m~12 m; (c)
12 m~18 m (Note: ND indicates concentrations below the method detection limit)
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Table 1. Pollution status of 1,2-dichloroethane in groundwater
1 Tk 12-ZRZIRFTRIER

FE YL 2 TR 6 PR [iprini=h FE i 2 15 LA FE (mg/L) 95% UCL ey e
(mg/L)  (mg/L) N mkE mME pmE (Mo %)
1,2-— R LK 0.0004 0.03 27 3.202 0.0425 0.932 1.265 88.89%
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Figure 2. Potential exposure pathways of groundwater contaminants in the study area
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Table 2. Exposure parameters for health risk assessment
F=2 BRRETNZESH

SH AR Ziincs Ffr ivgi:
JR N % i Y] EDa a 24
DO ST ES EFa dat 350
DN Sl uNGE BWa kg 65.5
SO LT F e [ ATca d 27,740
AR B RN 2 A] ATnc d 2190
I B Tk s A A1 % Ev w-dt 1
Jl N A H A S DAIRa m3.d! 16.4
B YNEALE S 8 E S EFla d-at 187.5
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[DYNEY/ 308 kS EFOa dat 62.5
RN 5 N TR AR SAEa cm? 17,000
K IRIEE R Kp cm/hr 0.001
FRNAR G i Jok 2 i r) B[] ta h 0.58
MRANEHYOKE GWCRa L.d?t 15

#: BWa 1 DAIRa ZHCRIE T E AR EZSHFM(HAE), HMSHIRIET HI 25.3-2019.

Table 3. Building parameters
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AN+ 2 R h cm 295
AT RS D, cm?-s7! 0.0857
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B Ps kg-dm 2.65
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ES i SuE ER w-d? 20
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Table 4. Reference dose ( RfD ) and cancer slope factor (SF)
#* 4. BEHE(RID MBEREEF(SF)

R IR EvACSat/UN BENESBA diSes [AGEE=IN
2% SF, RfD, /mg/ SF, RfD, /mg/ SF, RfD, /mg/ SF, RfD, /mg/

/mg-(kg-d)* kg-d /mg-(kg-d)* kg-d /mg-(kg-d)* kg-d /mg-(kg-d)* kg-d
12- =& OHt 1.04x10t 1.75x10°% 104x10' 175x10°% 910x102% 6.00x10° 9.10x102% 6.00x10°3

B A S HOYRRYE HI25.3-2019 #7A RfE S 3815
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Table 5. Risk assessment results
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. BRI EAL R A YIS B S BORJNE[13], AT HI B A S T, mmEEARMERBE, R
650 XA AR, 3B AN AT Bt g R v 3 i R R TR RIS 5 A B S S A R K5 g S
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