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Study on Gross-alpha Characteristics of Groundwater for Drinking in Korea

Do Hwan Jeong * Young Joon Lee < Byoung Kyu Ju - Hoe Jung Noh * Soon Ju Yu * Moon Su Kim*

National Institute of Environmental Research,

ABSTRACT

Groundwaters were sampled from 730 wells being used for drinking purposes during 2007-2009. These samples were
analysed using a gas-flow type GPC (Gas Proportional Counter) according to the USEPA method (900.0). We obtained a
gross-alpha counting TDS (total dissolved solid) efficiency curve (Y =0.0017X2 —0.3122X +19.165, X =TDS, Y =
efficiency, R?=0.9734) using natural uranium standard to get gross o value of the samples. The gross alpha values ranged
from MDA (minimum detectable activity) to 14.88 pCi/L and 429 samples showed values higher than MDA (< 0.9 pCi/
L). Correlations of the uranium values with the total alpha values and the gross-alpha values indicate that uranium values
have high impacts on gross-alpha values. Groundwater samples of study areas were classified into four regions according
to the rock types; plutonic (granite) rock region (427 areas), metamorphic rock region (181 aeras), sedimentary rock region
(70 areas), volcanic rock region (52 areas). Groundwater of Cretaceous granite presented the highest gross-alpha value.
Gross alpha in groundwaters showed no relationship with uranium in terms of the geological ages, rocks and minerals.

Keywords : Gross alpha, GPC, TDS efficiency curve, Groundwater, Geological age
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Fig. 1. Location and geologic map of the sampling site in this
study.
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Fig. 2. TDS efficiency curve for gross-alpha efficiency values measurement and calibration curve for Uranium standard solution (0, 0.1, 1,

2,5, 10,20 pg/L).
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A :net alpha count rate

C:alpha efficiency factor, read form graph of
efficiency vs mg of water solid per cm® of
planchet area

V : volume of sample(mL)

2.22 : conversion factor from dpm/Ci

Gross Alpha (pCi/ L) = Total Alpha— (U x 0.67) 2)

£ A7) AMgE GPCEIARIEAIRT )] Ayt Ha
ZAESHAI(MDA, minimum detectable activity)= 2] (3)
o o3 AXFEIAe™ 1 A7 0.9 pCi/l HIFHOE e}
S CH(Currie, 1968).

4.65x [BKG,,

2.22xﬁanxV

MDA = 3)

69

4.65 : paired observation constant
BKGa : Background (cpm)

T : Count time (min)

Ea : Efficiency

V : volume of sample(L)

2.22 : conversion factor from dpm/Ci
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Table 1. Statistical values of Gross-alpha and Uranium concentration (n = 730)

Gross-Alpha (pCi/L)

.. Uranium
Statistics Total >MDA"  Plutonic (granite) Metamorphic Sedimentary Volcanic (ug/L)
(n=429) rocks rocks rocks rocks
Min. MDA" 0.90 MDA’ MDA’ MDA" MDA" ND.”
Max. 14.88 14.88 14.88 9.37 4.83 8.03 1757.00
Aver. 0.90 2.49 0.90 1.16 1.31 123 9.77
Med. 1.16 1.86 1.11 1.26 1.26 0.90 1.09
MDA" : minimum detectable activity (<0.9 pCi/L)
ND.™ : Not detect (<0.01 pg/L)
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Fig. 3. Correlation of U vs total-a radioactivity and gross-o. concentration.
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Table 3. Distribution of sampling sites with geologic age and
rock types

Geologic Rock Type Geologic  Site
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AoH@39AS MDA ~ 14.88(1.11) pCill, B9 (250) ~ Oranite porphyry - Jper 26
Hornblende granite  Jhgr 11
MDA ~9.37(1.26) pCi/L, EXYAY MDA ~ 4.83(1.26) Granodiorite Jedi 13
pCi/L, 34419 MDA ~8.03(MDA) pCi/LOZ &5 Granite Jgr 86
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oF Aol lom Fel we} gt 3 gk HofFar Paleozoic Sedimentary rock Ps 6
) =N (22) Limestone Is 16
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Fig 42 77 Aslg AR ez @ g e 2
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Table 2. Distribution as geologic setting of investigated study areas (n = 730)
Age . . . .
Rock Type Pre-cambrian Unknown -Age Paleozoic Mesozoic Cenozoic
Granite (427) 5 63 - 359 -
Metamorphic rock (181) 136 44 - 1 -
Sedimentary rock (70) 5 6 22 36 1
Volcanic rock (52) - - - 31 21
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Fig. 4. Distribution of gross-o concentration (a) and uranium concentration (b) as primary geologic age and geology (rock and mineral).

Table 4. Statistics values of gross-o concentration with geologic age and rock, mineral (n = 730, unit = pCi / L)

Age

Sta. P€gn P€bgrgn P€grgn P€gr PECs gn grgn ar gdi ]
No. 32 33 69 7 5 22 22 58 5 6
Min. MDA MDA MDA MDA MDA MDA MDA MDA MDA MDA
Max 4.04 4.30 7.11 5.58 4.83 9.37 3.74 6.36 5.11 345
Ave. 1.11 MDA 1.60 1.28 2.14 0.90 MDA 1.37 2.38 1.81
Med 1.23 1.05 1.49 MDA 1.27 1.22 0.96 1.17 2.01 1.5

Age .

Sta. Pls Ps Ter Jgr Jgdi Jhgr Jpgr Jtmgr Jbgr IS
No. 16 6 2 86 13 11 26 14 96 4
Min. MDA MDA MDA MDA MDA MDA MDA MDA MDA MDA
Max 4.79 4.36 MDA 13.71 13.51 6.41 5.35 13.78 6.47 1.94
Ave. 1.84 MDA MDA MDA MDA 1.37 MDA MDA MDA 1.03
Med 1.48 MDA MDA 1.25 MDA 1.14 0.93 MDA 1.23 1.41

Age

Sta, Kegr Kegdp Kbgr Kgg Kgp Ks Ka Ts Qv
No. 33 7 49 4 19 32 31 1 21
Min. MDA MDA MDA MDA MDA MDA MDA 3.23 MDA
Max 14.37 3.77 14.88 1.29 4.20 3.67 8.03 3.23 2.04
Ave 1.42 1.33 1.24 MDA 1.42 0.90 1.65 3.23 MDA
Med. 1.07 1.55 1.02 MDA 1.03 1.23 1.08 3.23 MDA

*MDA : minimum detectable activity (< 0.9 pCi/L)
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