Econ. Environ. Geol.
Vol. 29, No. 5, p. 589-595, 1996.

ARG Aol i
A3+ -

ooy

ul
=

e

Abundances of Uranium and Radon in Groundwater of Taejeon Area

Jeong-Hee Han* and Kye-Hun Park*

ABSTRACT : The concentration of radioactive elements was measured from the groundwater samples of Taejeon Area. U
and Rn concentrations of very high level were detected from many places, especially around Yusung. These levels are
much higher than the concentration standards for the drinking water proposed by the United States Environmental Pro-
tection Agency. However, in Korea, there are no standard levels for the radioactive elements in drinking water yet. We
think that it is necessary to provide such standards as soon as possible, and that the determination of radioactive elements
in groundwater should be included in the routine analysis items for the drinking water quality, because many people cur-
rently use such relatively high level radioactive groundwater as their drinking water, especially around Yusung area.
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Total o activity

50 - 100ml Ground water

Evaporate in Teflon beaker

Uptake the evaporite with 1ml IN HCI

Use 20m scintillation grade
low potassium glass vial

Mix sample (1ml) and
cocktail (19ml HiSafe III)

Measure with LSC o/ seperation mode

Fig. 1. Schematic procedure for the determination of gross
alpha activity from groundwater using liquid scintillation
counter.
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Fig. 2. An example of alpha ray spectrum measured by the
method explained in Fig. 1.
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Fig. 3. An example of LSC spectrum which shows the pres-
ence of *’Rn in groundwater.
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5- 10ug U total
e [

Add PR spike

Make groundwater to 8N HC!
solution with conc. HCI

add conc. HCI
add FeCl, carrier

Fe coprecipitation
with NH,OH st pH 7

Dissolved Fe ppt with 8N HC1

Anion cotumn (CI- form)
column volume : 20ml

Anoin colurn (NO," form)
column volume : 10mi

-—]

[ Wash column with DIW and SN HNG, |
Activate resin with SN HNO,
Load sample end wash column

‘with 20ml SN HNO,

Elute U with 0.INHCl

fwn colume with DIW and SN HCI |

Activate resin with 8N HCl

Load sample and wash column
with 8N HCl of two or
three column volume

Elute U and Fe with 0.INHCI

dissolve dryness with 8N HNO,

Fig. 4. Flow chart for the procedures of separation of uran-
ium from groundwater and of electrodeposition to de-
termine isotopic composition of uranium.

! deposition uranium
in TM NH,Cl electrolyte solution
at9V during 30min
onto stainless steel planchet
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Fig. 5. An example of alpha spectrum measured by PIPS
detector from prepared uranium sample. Upper figure is the
expansion of the square box shown in lower figure. The
first peak is ®*U peak and the second one is **U peak.
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Table 1. Uranium content, gross alpha activity, and **Rn activity in groundwater samples from Taejeon area.

Sample location Sampling date U (ppb) Gross alpha activity (pCi/L) “Rn activity (pCi/L)

Kyeongnam Apt. 95-04-03 35 4.2 +/-0.7 1420 +/- 50

KOSEF 95-04-03 356.1 2435 +/- 4.6 3460 +/- 70
94-05-06 149.9 117

Dangdae Spring 95-04-03 82 0.8 +/-0.3 300 +/- 120
94-05-06 39

Samcheon Sports Park 95-04-03 7.6 7.5 +/-0.9 720 +/- 40
94-05-06 57

Damsudae 95-04-03 35 4.8 +/- 0.7 670 +/- 40
94-05-06 3.1

KAIST #3 Hole 95-04-03 58.1 418 +/- 19 4580 +/- 80
94-05-06 56.2 19

Eoeun Spring 95-04-03 133 7.14/-09 330 +/~ 30
94-05-06 6.7

Eoeun Elementary School 94-05-06 242 7

Hot Spring Park 95-04-03 96.1 62.8 +/- 2.4 2400 +/- 90
94-05-06 106.5 52

Indong Hyundai Apt. 95-04-03 22 31 +/-07 140 +/- 20

Eupnaedong HD Apt 94-05-06 29

Jangdae Spring 95-04-03 57.8 354 +-1.8 2050 +/- 50
94-05-06 62.8 30

Chungnam Univ. 95-04-03 49 59 +/-0.8 1430 +- 50

(Engineering College) 94-05-06 4.1

Chungnam Univ. Dorm. 94-05-06 85

KRISS 95-04-03 35 53+4/-08 1730 +/- 50
94-05-06 30

Hanul Apt. 95-04-03 16.0 13.0 +/- 1.1 400 +/- 30

KAIST Bachelor Hole 94-05-06 19.8 10

KBSI 94-02-17 651.6

(Korea Basic Science 94-05-06 1092.5 3120

Institute) 94-05-23 504.9 79.9
94-06-07 18.4
94-06-21 3554
94-07-04 876.6 126.7
94-07-25 130.5 20.6
94-09-12 3579 2331 +/- 45
94-10-24 665.9 2769 +/- 4.9
95-06-13 10310 +/- 130
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Fig. 6. A diagram showing a linear positive relationship
between gross alpha activity and uranium concentration in
groundwater. Gross alpha activities were measured by liquid
scintillation counter (LSC) and uranium concentrations were
measured by high resolution inductively coupled plasma
mass spectrometer (HR-ICP/MS).
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Fig. 7. A diagram showing no clear relationship between
radon-222 activity and uranium concentration of groundwat-
er in studied area, which could reflects the differences in
chemistry, source of supply, and escape routes of these ele-
ments.
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Table 2. Radioactivity standards in drinking water of US
EPA(1993) and health effects of radioactive materials.

Chemicals MCLG MCL Units Health Effects
Beta and photon activity zero 4 mrem Cancer
Gross alpha particle activity zero 15 pCi/L  Cancer
Radium 226 zero 20 pCi/L Bone Cancer
Radium 228 zero 20 pCi/L Bone Cancer
Radon zero 300 pCi/L Lung Cancer
Uranium zero 20 pg/L Kidney

MCLG; maximum contaminant level goal, MCL; maximum
contaminant level. See further discussion in text.
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