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Evaluation of Radioactive Substance and Measurement of Harmfulness in Drinking Water
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Abstract As the number of single-person households increases, the consumption of bottled water is increasing, In addi-
tion, as the public’s interest in radioactivity increases, interest in the field of living radioactivity is also increasing. Since
drinking water is an essential element in our daily life, it must be safe from radioactivity, In this study, gamma radia-
tion of drinking spring water was measured and internal exposure dose evaluation was performed to determine its
harmfulness, K-40 and uranium-based radioactivity analysis was performed through a high-purity germanium detector, and
as a result, drinking water was detected somewhat higher than that of mixing water. Since there is no regulation on the
natural radioactivity concentration in Korea, it was compared with the U.S. Environmental Protection Agency Drinking
Water Regulations and World Health Organization standard, As a result, there were some items that exceeded standards,
Internal exposure was evaluated according to the effective dose formula of ICRP 119. As the result was derived that a
maximum of 1.17 mSv per year could be received. This result means that the dose limit for the general public may be
exceeded, and it was judged that it is necessary to set an appropriate standard value and present a recommendation val-
ue through continuous monitoring in the future,

Key Words : Drinking water, U-238, High Purity Germanium detector, Radioactivity, Water quality standard
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Table 1, Water Measurement Sample
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Type Product Source Type Product Source
A Chungnam Drinking H Australia
B Jeonnam water [ Canada
C Gyeonggi ] Jeju
Drinking b G X
eonggi
water yeonss K Jeju
E Chungbuk Mixing
F Chungbuk b Chungbuk
G Gyeongbuk M Gyeongbuk
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Category Specification
Detector Model GC3018
- Preamplifier Model iPA-SL10
= / Type STD P-type Coaxial Detector
b Efficiency >300

Resolution <1.8keV FWHM @ 1,33VieV
Diameter 62mm
Length/Thickness 40mm
Window Thickness 1.5mm
Window Material Aluminum

Fig. 1. HPGe Detector Specification

Table 2, Target Nuclide Property (Natural Radionuclide)

Nuclide Half life Energy(&+EE)

K 12.5x10° year 1460.82 keV, (10 %)
609.31 keV, (46,45 %)
g 19.7 min 1120.29 keV, (15.14 %)
1764.49 keV, (15.39 %)

. 5 0,
295.22 keV, (27.29 %)
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Table 3, Radioactivity Measurement Result
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Measurement Result (Ba/kg)

Type  Sample Name Andlysis Date V\Z‘E;ht Artificial Radionuclide K Series Ra Series
1131 Cs134  Cs137 K-40 B-214  Pboi4
A 2021-05-21 0.964 ( MDA ({ MDA { MDA { MDA { MDA { MDA
B 2021-05-21 0,980 { MDA { MDA { MDA 5.471 { MDA { MDA
C 2021-05-25 1.014 { MDA { MDA { MDA ( MDA 5.734 { MDA
D 2021-05-20 0.959 ( MDA { MDA { MDA 4.946 { MDA { MDA
Drinking _
Water E 2021-05-24 0.964 ( MDA { MDA { MDA { MDA 5.539 { MDA
F 2021-06-06 0.967 ( MDA ( MDA { MDA 4.572 5.267 { MDA
G 2021-05-25 0.973 ( MDA { MDA { MDA { MDA { MDA ( MDA
H 2021-05-20 1.000 { MDA { MDA { MDA { MDA 2.596 ({ MDA
I 2021-05-21 0.963 { MDA { MDA { MDA { MDA { MDA { MDA
J 2021-05-20 0.961 { MDA { MDA { MDA { MDA { MDA { MDA
Mixing K 2021-05-24 1.017 ( MDA { MDA { MDA 4.872 5.305 { MDA
L 2021-05-25 1.018 ( MDA { MDA { MDA 3.701 2.759 { MDA
M 2021-05-24 1.020 ( MDA ( MDA { MDA 2.638 { MDA { MDA
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Table 4, Risk Assessment of Radioactivity Measurement

Comparison of Ra-226 according to

Measurement (Ba/kg)

Internal Exposure Dose

Type Sample Name WHO Regulation (mSv/yr)
K-40 Bi-214 Bi-214 (Times) K-40 Bi-214
A ( MDA ( MDA - - -
B 5.471 ( MDA - 0.025 -
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