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Uranium in Drinking Water of Kyungpook Area in Korea
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ABSTRACT : Uranium can be released into the water environment from natural sources and human
activities. The natural source of uranium is dominant in the Korean soil and groundwater environments.
Uranium has both of radioactive and chemical toxic properties. Therefore, a drinking water
contaminated with uranium has a high health risk. This study was conducted to determine the uranium
concentration of water systems including small village drinking water system, groundwater for drinking
water purpose, spring water, groundwater monitoring well, and emergency water suppling system. The
uranium concentration was compared with domestic and other countries’ standard. The contamination
level was also evaluated on the basis of geological characteristics of the area. Among total 803
samples, 6 exceeded the Korean standard, 30 pg/¢ and this was about 0.7% of the total sample. On the
basis of geology, uranium concentration appeared to be increased in order of biotite granodiorite >
biotite granite > gneissoid granite. The highest level of uranium was 12.4 in average.
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Table 1. Optimized analytical conditions of ICP-MS

Condition
Model PerkinElmer ELAN DRC-e
Detector Mode Dual Mode
Scanning Mode Peak Hopping

Sample Introduction System

Nebulizer gas flow

Cross-flow with Scott spray chamber
0.725~0.775 L/min

ICP RF power 1045 watts
Pump rate 1.5 mL/min
Carrier gas Ar
W 7Y F 374 glo) Atk F3% B 2 9 D

2ol ZLHHNO;, 68-70%, frallE=4-8, JUNSEI)
S AHEEIY A EEYN O E Manufactured under
ISO 9001 Quality Assurance System : Multi-Element
Calibration Standard 3 (No Hg, 5% HNO;, 125
m/) 10 mg/ ¢ 5°] A=Ak

He 2 M= A F
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STASRIAAL N7 5 AFUA 2AH AES
At 20119 1€-12€ 717 B9 248tk
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Table 2. The mean, median, and maximum concentration of uranium of the Kyungpook area

unit (ug/l)
average minimum median maximum lowest limit lowest limit

25 % 75 %

Yeongju 16.2 2.0 16.2 51.0 6.6 23.1
Pohang 0.6 0.1 0.4 1.3 0.2 0.8
Gimcheon 3.0 0.1 1.7 26.0 0.3 32
Chilgok 1.8 0.2 1.5 7.3 0.7 1.9
Cheongdo 0.6 0.1 0.2 1.7 0.1 0.2
Andong 0.9 0.2 0.5 2.8 0.2 0.6
Ulleung 0.7 0.2 0.4 33 0.3 0.5
Yeongcheon 1.1 0.1 0.7 21.5 0.4 1.2
Gyeongsan 0.9 0.2 0.9 1.5 0.6 1.0
Gyeongju 1.7 0.1 0.4 19.1 0.1 0.7
Goryeong 0.9 0.1 0.4 2.7 0.2 0.8
Gumi 3.8 0.1 2.0 333 0.8 3.7
Gunwi 1.4 0.2 1.0 3.9 0.2 1.4
Seongju 1.6 0.1 1.1 12.5 0.6 1.7

30
47

25 o

32

Concentration (ug/L)
1

159

36

Fig. 1. Mean uranium concentration in drinking water of Kyungpook area (error bar indicates one standard
deviation and the number above the error bar stands for the number of samples).
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Table 3. The mean, median, and maximum concentration of uranium according to the geological characteristics

unit (pg/l)

.. . . lowest limit  lowest limit
average  minimum  median = maximum

25 % 75 %
biotite granite 12.4 0.1 10.7 39.8 3.5 18.4
black shale 0.4 0.1 0.2 1.0 0.1 0.2
biotite granodiorite 15.3 9.7 13.6 26.0 9.7 13.6
jeomgog formation 2.1 0.9 2.6 2.9 0.9 2.6
geumo mountain 11 03 13 1.6 03 15
volcanic rocks
daegu formation 0.8 0.4 0.7 1.6 0.6 0.9
mangyeong mountain 438 0.2 0.8 25.0 0.2 0.8
member
poryphyroblastic geniss 1.4 0.3 0.6 42 0.3 0.6
banyaweal formation 2.9 0.3 1.3 11.6 0.5 1.7
chaeyak mountain porphyry 0.5 0.2 0.3 1.0 0.2 0.9
metamorphic complex 1.4 0.3 1.3 2.6 0.8 2.1
volcanic breccia 0.4 0.1 0.4 1.1 0.2 0.5
granitic gneiss 44 0.3 2.8 333 1.7 3.9
granodiorite 2.0 0.1 1.0 9.2 0.3 1.6
sandstone 1.0 0.1 0.7 8.8 0.3 1.1
gneiss 1.1 0.2 0.7 2.8 0.2 1.0
granite 0.5 0.3 0.4 1.1 0.4 0.4
(Singiha;‘elgrll‘g‘gmaﬁm) 1.2 0.1 0.8 64 0.4 1.2
diluvium 0.9 0.2 0.7 2.3 0.4 0.9
haman formation 1.8 0.2 2.6 2.8 0.6 2.6
palgong mountain granite 2.3 0.7 1.6 4.0 0.7 3.8
gneissoid granite 11.2 0.2 8.1 29.9 1.5 13.9
alluvial layer 2.0 0.1 1.1 29.6 0.5 0.7
diorite 0.7 0.2 0.6 2.1 0.2 0.8

E H3IUTHCho ef al, 2011). B ZARATONA  pg/ 2, FHebE Hg3o] Z4zh 2.6 pg/ £ o)1, ZF
o] ANE AFERE FE5te] Table 37 Fig. 20 4 3e, w3, 343, ﬁiﬂﬁ}*&%‘e A1
UERTE SYatE 71E0E B SR 34 o] A7 1.6 ng/4, 1.3 ng/ 4, 1.3 pgl, 1.1 pgy
AESH SR Y A9 He =0 100 /9 FEE Holx glom 1 9 XA AH¢
pg/ ¢ ool fehes EFsta °l°1 02 Al EF 1.0 pg/ 2 PRk FEE Hola 9o A
of Hlstd foatAl ok HePdsddAee] 4 o= dr OlL A4 AFEE Hiel o] 3%t
o= FUgrol 8.1 ug/ 4 2AH 493 & w2 F AYdA BE& R fEhgol Y Eol 2
g Holn g& AZAGe s73ord Hujete] 28 F F 9lom B3] 38w sk 9 A 29k
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Fig. 2. Mean uranium concentration in drinking water of each geological area in Kyungpook area (error bar
indicates one standard deviation and the number above the error bar stands for the number of samples).

Concentration (ug/L)

Fig. 3. Mean uranium concentration in drinking water
of each sample type in Kyungpook area (error bar
indicates one standard deviation and the number
above the error bar stands for the number of samples).
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