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ABSTRACT

Nationwide occurrence of arsenic in groundwater of Korea was investigated with the data from the groundwater quality
monitoring stations. During 2001-2006, As has been quantitatively detected in 3.0 % of the total wells (5.0~188 pg/L),
and its geographical distribution suggests 3 groups: an urbanized and industrialized area (Seoul and its neighbouring
province), and two naturally occurring areas (Chungbuk and Gyeongnam provinces). Natural occurrence of As appears to
be geologically related with Ogcheon metasedimentary rocks and Cretaceous volcanic rocks. Based on the results of the
previous studies in the high As sites, the oxidation of sulfides can be a major control on As concentrations in groundwater
in the mineralized and altered zone within the area of Cretaceous volcanic rocks. Desorption process under slightly high
pH conditions may also be responsible for high As in groundwater in areas of Ogcheon metasedimentary rocks.
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Table 1. Occurrence of As with contents greater than 10 pg/L in the groundwater quality monitoring stations by year (data from http://

www.me.go.kr)

Year 2001 2002 2003 2004 2005 2006 all data
N of all stations 1,965 1,997 2,021 2,021 2,021 2,021 24,092
N of stations with As 1% half 15 16 20 41 25 48
nd 351
> 10 pg/L 2" half 18 30 20 25 55 38
Arsenic detection 1%t half 0.8 0.8 1.0 2.0 1.2 24 s
percentage 2™ half 0.9 1.5 1.0 1.2 2.7 1.9 ’
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Table 2. Variations of As concentrations (ng/L) in some groundwater quality monitoring stations (data from http://www.me.go.kr)

station 1D

Year FN0703 INO102 KNO101 ONO0103 PN0503 B-16-b 1-9-¢c
2001 Ist bdl 9 bdl NA NA 25 bdl
2nd bdl bdl bdl NA NA 25 bdl
Ist 9 6 bdl 6 8 12 bdl
2002
2nd 17 bdl bdl 7 13 10 bdl
Ist 13 bdl 41 7 20 10 15
2003
2nd 13 15 47 22 17 6 20
Ist 15 50 44 46 35 bdl 20
2004
2nd 12 21 42 26 23 bdl 10
Ist 12 16 48 15 21
2005
2nd 16 27 48 30 20 6 5
2006 Ist 10 bdl 42 5 19 9 17
2nd 16 44 42 11 13 12 bdl
NA: not available, bdl: below detection limit.
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Fig. 1. Arsenic occurrence in groundwater of Korea; (a) locations of groundwater quality monitoring stations (2,021 wells), (b) occurrence

of As from the data of monitoring stations from 2001 to 2006.
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Fig. 2. Locations of Cretaceous volcanic rocks and Ogcheon
Group in Korea (KIGAM, 1995).
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Table 3. Analytical results” of groundwaters containing As greater than 10 pg/L from the previous hydrolgeochemical surveys

Group 2 Group 3

Nonsan Geumsan Ulsan 1 Cheongpoong Ulsan 2
N (total N) 9 (126) 7 (98) 10 (46) 5 (10) 5 (6)
As (ug/L) 21.6 (10.0-70.6) 204 (11.8-99.6) 18.5 (10.0-72.0) 17.9 (10.2-51.0) 41.0 (10.0-71.0)
pH 7.5 (6.9-8.1) 7.6 (7.2-7.9) 7.4 (6.9-8.2) 6.6 (6.1-7.0) 7.5 (6.7-7.9)
Eh (mV) 266 (217-433) 311 (306-523) 137 (-110-236) 252 (192-550) 494 (470-557)
EC (uS/cm) 145 (91-311) 243 (181-497) 508 (353-10200) 211 (150-530) 224 (199-582)
DO (mg/L) 3.7 (1.4-5.1) 5.9 (3.5-6.5) 4.5 (1.3-7.6) 6.8 (2.2-9.1) NA
Cl (mgL) 3.9 (2.8-10.8) 59 (2.9-17.9) 25.7 (8.2-2700) 114 (4.2-47.2) 10.3 (8.8-37.8)
S04 (mg/L) 20.0 (1.8-28.6) 12.3 (4.1-18.5) 17.2 (2.1-201) 53 (3.8-27.6) 54 (2.4-159)
HCO3 (mg/L) 55.2 (50.9-135) 109 (86.6-236) 218 (29.0-1540) 47.7 (14.6-107) 92.0 (54.0-147)
NO3 (mg/L) 4.1 (0.9-11.1) 7.8 (0.3-26.0) 2.5 (0.1-68.5) 15.2 (1.5-25.3) 8.0 (3.1-128)
Si (mg/L) 7.3 (5.5-8.7) 8.9 (6.6-11.2) 20.9 (6.3-28.0) NA NA
Fe (ug/L) 3.7 (2.0-12.4) 54 (1.7-12.1) 20 (10-770) NA <10
Mg (mg/L) 1.6 (0.4-3.8) 38 (1.6-7.3) 12.7 (1.9-254) 2.5 (1.1-6.7) 8.8 (3.0-63.5)
Ca (mg/L) 193 (12.0-42.1) 276 (12.1-87.5) 26.1 (4.1-254) 14.8 (4.7-22.3) 22.5 (17.5-31.7)
Na (mg/L) 6.9 (3.6-19.1) 11.1 (7.0-37.7) 39.4 (9.1-1550) 10.6 (2.6-30.2) 10.9 (9.0-19.3)
K (mg/L) 0.9 (0.1-1.4) 1.5 (0.7-4.8) 2.5 (0.9-118) 4.9 (0.3-36.2) 1.3 (0.4-2.0)
Ref. Ahn et al. (2005)  Ahn et al. (2005)  Yun et al. (2004) KIGAM (2005) Kim et al. (2006)

*Median values and ranges, NA : not available.
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Fig. 3. Boxplots for selected components in the groundwater samples from group 2 and 3.
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Fig. 4. Piper diagram for the groundwater samples from group 2
and 3.
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