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ABSTRACT

Groundwater sampling was performed at 38 wells where they are located in the areas with high uranium and radon
(marked as A and B, respectively) concentrations, which were based on the previous research results. /n-situ parameters
(temperature, pH, EC, Eh, DO) and natural radionuclides (uranium and radon) were analyzed to figure out the
characteristics of groundwater environments. /n-situ data did not show any relations to natural radionuclide data, which
could be caused by groundwater mixing, depths of wells, and geological settings, etc. But the highest radon well presented
relatively low temperature value and the highest uranium well presented relatively low pH values The highest uranium
concentration ranging 1.14~188.19 ng/L showed in the area of A region consisted of Jurassic two-mica granite. The areas
of Jurassic biotite granite and Cretaceous granite in the A region have the uranium concentrations ranging 0.10~49.78 ng/
L and 0.36~3.01 pug/L, respectively. The uranium values from between wells of community water systems (CWSs)
penetrating fractured bed-rock aquifers and personal boreholes settled in shallow aquifers near the wells of CWSs show
big differences. It implies that the groundwaters of the two areas have evolved from different water-rock interaction paths
that may caused by various types of wells having different aquifers. High radon activities in the area of B region
composed of Precambrian gneiss showed ranging from 6,770 to 64,688 pCi/L. Even though the wells are located in the
same geological settings, their rodon concentration presented different according to depth and distance.
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Fig. 2. Map of geologic setting with radon concentrations in B
area.
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Table 1. Uranium and radon concentrations of diverse rocks in South Korea and groundwater in other countries

Rock type

Area (No. of sample) U Rn

Meta-sedimentary rocks

Rock

(Black shale) Ogcheon (102)V 294.0 ppm -

Granite rocks Songrisan granite (30)” 4.03 ppm 1.35 pCi/g
Sedimentary rocks Yucheon group (11)” 1.49 ppm 0.50 pCi/g
Metamorphic rocks Yulri formation (6)" 1.99 ppm 0.67 pCi/g

N 3 (163
Granite orway” (163)

16mg/L ( ~750mg/L) | 700 Bq/L (~19,900 Bg/L)

Pennsylvania, USA® (116) -

(49~1,300 pCi/L)

Ground-water Norway” (30)

22 Bg/L. (~410Bg/L)

Sedimenta k
edimentary rocks Tllinois, USA” (116)

267 pCi/L (<80~1,300 pCi/L)

Metamorphic rocks Poland® (654)

1.3 mg/L (0~17 mg/L)
- (0~92.5 Bq/L)

D Kim(1987) 2 NIER(2000) ¥ NIER(2001) ¥ Hong et al.(2001) ¥ Frengstad(2000), Banks(1998), ©® USGS(2000), 7 USGS(2001b)

9 Tadeusz et al(2004)
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Fig. 3. Plots of Temp. (°C) versus radon concentration (pCi/L) and pH versus uranium concentration (ug/L) of the groundwaters in the

study area.
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Table 2. /n-situ and natural radionuclide data of the groundwaters in the study areas

Sample Sampling Depth T Eh EC DO Uranium Radon

no. date (m) °0) pH (mV) (uS/em) (mg/L) (ng/L) (pCi/L)
Uranium-rich groundwaters (A areas)
A-1 2007-09-19 50 184 6.94 150 260 8.4 73.18 9022
A-2 2007-09-19 85 16.0 5.96 223 210 9.1 10.93 7856
A-3 2007-09-19 50 16.4 6.23 228 220 53 57.80 29484
A-4 2007-09-19 128 15.9 6.54 199 400 6.8 156.38 7240
A-5 2007-11-05 100 142 7.60 222 93 83 6.06 8124
A-6 2007-11-05 100 14.3 7.85 204 112 7.4 10.61 6090
A-7 2007-11-05 100 14.8 8.00 195 150 7.7 13.37 4570
A-8 2007-11-06 50 14.4 6.60 174 290 5.4 4.45 7632
A-9 2007-11-06 100 14.0 6.68 197 230 8.4 1.32 5304
A-10 2007-11-06 30 154 5.96 213 290 7.1 6.72 8238
A-11 2007-11-06 100 152 6.12 196 280 7.0 25.56 44213
A-12 2007-11-06 30 15.5 6.34 183 300 8.7 2.55 8772
A-13 2007-11-06 30 15.5 6.26 67 280 5.5 1.14 12243
A-14 2007-11-06 30 14.7 5.88 232 390 7.6 188.19 7711
A-15 2007-11-07 100 14.7 6.11 202 200 5.6 045 3555
A-16 2007-11-07 100 16.1 6.53 193 250 3.7 1.50 1949
A-17 2007-11-07 100 152 6.96 158 220 7.5 0.10 1713
A-18 2007-11-07 100 152 6.70 152 290 4.6 1.80 6947
A-19 2007-11-07 100 142 6.49 171 200 7.7 0.19 3394
A-20 2007-11-08 150 15.6 7.44 101 460 33 49.78 23663
A-21 2007-11-08 100 14.6 6.19 136 500 3.6 0.36 3463
A-22 2007-11-08 160 15.5 6.38 131 380 6.9 0.88 2648
A-23 2007-11-08 150 16.3 6.94 112 370 8.0 3.01 2592
A-24 2007-11-08 80 153 7.03 136 140 9.1 042 704
Radon-rich groundwaters (B areas)
B-1 2007-09-12 120 14.8 6.82 186 210 10.2 7.76 2241
B-2 2007-11-14 185 14.5 6.68 188 230 6.5 0.23 6770
B-3 2007-09-12 200 152 6.98 212 110 9.6 2.82 2884
B-4 2007-11-15 155 15.0 6.90 196 160 7.3 1.58 7560
B-5 2007-11-15 125 12.9 7.10 178 150 7.6 0.07 1265
B-6 2007-09-12 170 21.3 6.25 219 90 6.0 0.06 693
B-7 2007-11-14 150 134 6.53 121 170 83 1.98 17864
B-8 2007-11-15 150 144 6.60 180 270 6.0 2.89 7711
B-9 2007-11-14 100 13.8 7.10 110 160 7.9 0.65 7697
B-10 2007-11-14 170 14.9 6.28 135 120 6.9 1.46 14150
B-11 2007-11-14 150 13.6 6.18 260 150 6.5 1.65 27566
B-12 2007-11-14 150 134 6.04 151 160 5.5 0.58 64688
B-13 2007-11-14 - 12.8 6.10 268 130 9.0 6.28 19341
B-14 2007-11-14 15 15.9 6.15 240 171 6.0 0.14 7949
LT} pH ARE ATPIIEAT 2 ARWN=02) 43 P2H=T BIE B
& HolFaL QA AL, ghEe] Hal S Hole A B A @) FEEEE 0.06~188.19
HE v 25E /AL Jer fehEe]l Ha e pgleldlen FEb sl we e EAld &
Hol= AL vlud e pHE Ho)al Uth(Fig. 3). EEUhHe] FHEIE 693~64,688(7596) pCi/LOIHL
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Table 3. Statistical values of /n-situ and natural radionuclide data of the groundwaters <n = 38(A : 24, B : 14)>
T pH EC Eh DO Uranium Radon
Statistics 0 (nS/em) (mV) (mg/L) (ng/l) (pCi/L)
A B A B A B A B A B A B A B
Min. 12.8 14.0 6.0 5.9 90 93 110 67 5.5 33 0.10 | 0.06 705 693
Max. 213 18.4 7.1 8.0 270 500 268 232 10.2 9.1 |188.19 | 7.76 |44,213 |64,688
Aver. 14.7 153 6.6 6.7 163 272 189 174 7.4 6.8 | 2570 | 2.01 | 9,047 {13,455
Med. 153 14.5 6.5 6.6 188 187 270 160 7.3 7.1 373 | 1.52 | 7,094 | 7,704
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Fig. 4. Correlation of Uranium concentration and Radon
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