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ABSTRACT

Groundwater which infiltrated in recharge areas discharges in the forms of evapotranspiration, baseflow to streams,
groundwater abstraction and eventually flows into the sea. This study characterized radon-222 concentration and electrical
conductivity (EC) in coastal groundwater discharge, well groundwater, [lkwang Stream water, and seawater in the coastal
area of Busan Metropolitan City and subsequently estimated groundwater discharge rate to the sea. The median value of
Rn-222 concentration is highest in well groundwater (18.36 Bg/L), and then decreases in the order of coastal groundwater
discharge (15.92 Bg/L), llkwang Stream water (1.408 Bg/L), and seawater (0.030 Bg/L). The relationship between Rn-222
concentration and EC values is relatively strong in well groundwater and then in seawater. However, the relationship is not
visible between coastal groundwater discharge and Ilkwang Stream water. The groundwater discharge rate to the sea is
estimated as 3,130 m*/day by using radon mass budget model and 16,788 m*/day by using Darcy's law.
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Fig. 1. Scheme of coastal groundwater discharge (1) and submarine groundwater discharge (2, 3 and 4) (slightly modified from

Swarzenski et al., 2004).
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Fig. 2. (a) Location and (b) geology (Son et al., 1978) of the eastern part of Busan Metropolitan City.
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Fig. 3. (a) Location and (b) geology (Jang et al., 1983) of the southern part of Busan Metropolitan City.
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Table 1. >’Rn concentration, electrical conductivity (EC), and
discharge rate (Q) of coastal groundwater discharge in the study
area
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Table 2. ??Rn concentration and electrical conductivity (EC)
values of well groundwater in the study area

222Rn EC
222 ling sit

Sampling site ko £ 9 Sempling sie (Bg/L) (nS/em)
(Bg/L) (S~ (m’/day) CAG-1 30.97 894.0
MD-1 0.225 DBG-1 30.73 915.0
MD-2 1279 DRG-1 7.346 353.0
MD-3 0.720 417.0 HGG-1 36.59 316.0
CA-1 3272 940.0 ~10 HIG-1 19.43 422.0
DP-1 21.90 389.0 1417 HIG2 2120 561.0
IC-1 0.332 HIG-3 16.42 1,247
st Ic2 10.12 1,721 0332 HIG-4 16.45 312.0
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SM-2 4817 210.0 3283 MIG-1 26.14 764.0
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Median 15.92 710.0 1.420 YCG-1 1.092 103.0
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Skew. 0.532 2014 1.640 South  MUG-2 23.55 386.0
Kurt. 1225 4290 1780 MUG-3 21.84 385.0
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Table 3. *’Rn concentration and electrical conductivity (EC)
values of [lkwang stream water

T} A8 7E 54 59
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Frequency

222Rn EC
Sampling site
(Bq/L) (uS/em)
IGR-1 1.017 33,145
IGR-2 1.565 13,150
IGR-3 2.666 381.0
IGR-4 9.251 295.0
Ilkwang IGR-5 0.790 128.0
Stream water  IGR-6 1.251 263.0
IGR-7 1.043 189.0
IGR-8 2.005 166.0
IGR-9 1.632 148.0
IGR-10 0.952 120.0
Max 9.251 33,145
Min 0.790 120.0
Mean 2.217 4,798
Median 1.408 226.0
Std. dev. 2.536 10,758
Skew. 2.882 2.519
Kurt. 8.641 6.317
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Fig. 5. (a) Normal distribution and (b) log-normal distribution of **’Rn concentration, and (c) normal distribution and (d) log-normal
distribution of electrical conductivity.
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Table 4. “~“Rn concentration and electrical conductivity (EC) values of seawater in the study area

S *Rn EC L *Rn EC
Sampling site (Bq/L) (uS/cm) Sampling site (Bq/L) (uS/cm)
IGS-1 0.054 39,130 JSS-5 0.023
1GS-2 0.041 39,450 JSS-6 0.031
IGS-3 0.055 40,830 DBS-1 0.032
1GS-4 0.035 40,350 DBS-2 0.012
IGS-5 0.022 39,750 DBS-3 0.012
1GS-6 0.031 39,450 YHS-1 0.016
1GS-7 0.018 38,480 YHS-2 0.028
1GS-8 0.044 40,470 YHS-3 0.033
1GS-9 0.047 40,010 East YHS-4 0.024
1GS-10 0.044 39,820 YHS-5 0.030
1GS-11 0.039 39,780 YHS-6 0.033
IGS-12 0.030 39,630 YHS-7 0.024
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1GS-14 0.038 YHS-9 0.014
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1GS-22 0.034 DDS-6 0.037
1GS-23 0.024 DDS-9 0.048
1GS-24 0.028 DDS-10 0.038
1GS-25 0.03 South DDS-11 0.031
MDS-1 0.028 DDS-12 0.035
MDS-7 0.016 DDS-13 0.034
MDS-13 0.031 DDS-14 0.021
MDS-19 0.020 DDS-15 0.015
MDS-20 0.020 DDS-16 0.024
ICS-1 0.009 DDS-17 0.130
ICS-7 0.010
ICS-13 0.012 Max. 0.949 43,900
ICS-19 0.014 Min. 0.009 31,700
ICS-20 0.019 Mean 0.047 39,482
JSS-1 0.012 Median 0.030 39,765
JSS-2 0.028 Std. dev. 0.112 2,562
JSS-3 0.027 Skew. 7.788 —2.038
JSS-4 0.022 Kurt. 63.21 7.676
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