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Risk Assessment and Functional Mineral Distribution of Groundwater in Incheon
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Division of Water Quality Conservation, Incheon Research Institute of Public Health and Environment

Abstract

Groundwater is a water resource that is widely used in drinking, living, industrial, and agricultural
water in our daily lives, but it is necessary to manage it safely and thoroughly in that it is
difficult to restore if contaminated. The purpose of this study is to evaluate human risk by
investigating the wide-area pollution characteristics of groundwater in Incheon, and to use it as
basic data to supply groundwater as safe drinking water by finding out the distribution of
functional minerals. The survey targets 80 drinking facilities among groundwater in Incheon, and 55
items, including general bacteria, have six functional minerals (Ge, V) and two natural radioactive
substances (U, Rn). As a result, Most of the facilities were suitable for drinking. In addition, most
of the 23 non-cancerous substances were rarely detected, the risk quotient of detected substances,
F, As, Zn, TCE were 0.37, 0.12, 0.72, 0.58, respectively (Acceptable hazard quotient: 1). Most of
the carcinogenic substances (8 species) were less than the allowable hazard (107°), but at some
facilities, arsenic (As) and trichloroethylene (TCE) were found to be somewhat above the allowable
hazard. The functional minerals Germanium(Ge) and vanadium(V) were rarely detected at all points.
Overall, the groundwater in Incheon showed low level mineral, followed by Ca>Na>Mg>K, and was
suitable for the recommended amount of mineral water intake in Korea. However, the need for to
monitoring and studying for various pollutants has been observed.

Key words : Groundwater, Risk Assessment, Functional Mineral, Drinking waterer.
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Table 1. Parameters of Risk Assessment
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Table 2. Parameters used in Evaluation.
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parameters Unit The value used in this study
LADD mg/kg/day -
ADD mg/kg/day -
SF(Oral) per mg/kg/day Referenced in IRIS
RfD mg/kg/day Referenced in IRIS
ED year 30
BW kg 64.2
LT day 83.5
EF daylyear 365
R L/day 15
Table 3. Risk Assessment Results in this study.
Results o
No. parameters Items - Criteria
Average Maximum
1 B4 0.0245 0.3272
2 1 0.0099 0.0944
3 e 0.0049 0.0568
4 Non-cancer g2zau g 0.0000 0.0016 Hazard quotient 1
5 EfZzzogd 0.0172 0.4461
6 ot 0.0150 0.3015
7 -7k 0.0024 0.0970
8 B 4.4x10° 4.2x10°
9 1,4-t}o] 4k 51x107 9.5x107
10 il 7.5%x10°° 2.8x107°
1 Cancer At shEa 0 0 Acceptable Risk 107
12 HESIZ2f DR 16x10™" 11x10° Legal management criteria 10™
13 EgFzzdgd 3.9%107 1.0x10°
14 gEzzve 4.4x1070 2.0%x10®
15 A ¢ 2.2x107° 1.3x10°®
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Fig. 1. The mineral concentration of groundwater in Incheon.

a0 === Mineral recommended concentration 30 mg/L

80 |

70 |

60 |

50 |

40 |

30

20 |

10 |

HCa MNa




3.3 o= TAEY A3
3.3.1. A A (correlation analysis)
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Fig. 3. Results of cluster analysis.
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Table 4. Results of correlation analysis.
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3.3.3. FAIEEX(prindpal component analysis)
Table 5.0 FAEEA digt 245 ek

o

21 Al

FAE B4, Y FAEHCE At
A &%= (Variance)= 67.2 % <=

< HAE YEsTh

Uetl= A&

r cr SO& Al Rn Fe

U Na* K Mg*  Ca* E

cr 1
SO& | 0.589” 1

Al | 0.060 0.033 1

Rn | 0.093° 0.049  0.440" 1

Fe |[0.027 0.083" 0.663" 0.619" 1
Mn [ 0.025 0.088° 04777 0.271" 0.462"

U [[0.063 0.034 0136~ 05117 0054 0.218"
Na* | 0.574™ 0.893™ 0.035 0.079° 0.089" 0.082"
K* [ 0.296" 0.4297 0.109” 0.020 0.150" 0.036
MgZ | 0.500” 0.607" 0.1627 0.018  0.099° 0.113"
Ca®* [ 0.698" 0.627" 0.060 0.018 -0.003 -0.029
F 0023 0.095 0.203" 0.316" 0.075 0.298"

1
0.022 1

0105  0.490" 1

-0.036 0.694" 0.327" 1

-0.012  0.638" 0.299” 0.566" 1
0.520” 0.080°  -0.091" 0.102" 0.103"

1

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).



Table 5. Results of principal components analysis.

Principal Components
el PC1 PC2 PC3
Ccr 0.774 -0.018 0.088
SO 0.888 0.028 0.046
Al 0.050 0.841 0.043
Rn 0.023 0.644 0.472
Fe 0.043 0.913 -0.062
Mn 0.035 0.653 0.209
U -0.014 0.128 0.868
Na” 0.913 0.047 0.021
K* 0.544 0.196 -0.301
Mg®* 0.782 0.098 -0.008
Ca® 0.824 -0.067 0.071
F 0.073 0.142 0.802
Eigenvalue 3.908 2.716 1.443
Variance(%) 32.567 22.635 12.026
Cumulative variance(%) 32.567 55.202 67.227
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