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Abstract

The purpose of this study is to measure the levels of eluted and dissolved CO,, and CO, volatile organic substances and radiation
composition of Cheongsong mineral water which were collected from November 2019 to July 2020 during the autumn, spring, and
summer seasons at collection points located in the upper, middle and lower spring waters. Data of the upper, middle and lower
spring waters include the following: the amount of eluted water (average valuetstandard deviation, mL/min) was 30.07+0.52,
15.03£0.16, 23.73+£0.42, and the amount of CO, gas was 1,000 ppm or more. In addition, there was no detection of CO or total
volatile organic substances (TVOC) and the radiation dose was 0.08 to 0.13. uSv/h. A blank test value of 0.08 to 0.10 uSv/h, when
compared with the median value, showed a high value of 0.02 pSv/h, and the uranium test results provided by the Cheongsong-gun
Office were 0.0118 mg/L (date 2019.06.18) and 0.0091 mg/L (date 2020.06.04.) respectively, which was less than the permission
limit of 0.03 mg/L. However, it is believed that further research using more precise devices is needed in order to guarantee the
safety and health of the water.
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Fig. 1. Carbon dioxide gas detector.
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Fig. 2. Carbon monoxide gas detector.
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Table 1. Data of carbon dioxide and potentially hazardous substances in Cheongsong Dalgi upper spring

No. Spring CO, CO TVOC Yield of well Radioactivity'  Date of sampling
Unit ppm ppm mg/m’ mL/s uSv/h y-m-d
1 Dalgi upper spring 1,000< N.D N.D 29.90 0.08~0.13 2019-11-19
2 Dalgi upper spring 1,000< N.D N.D 30.11 0.08~0.13 2020-04-11
3 Dalgi upper spring 1,000< N.D N.D 30.30 0.08~0.13 2020-07-10
Mean 1,000< N.D N.D 30.10 0.08~0.13
Standard deviation 0 0 0 0.20 0

“Blank test value of radioactivity are 0.08~0.10 pSv/h.
N.D means not dected.
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Table 2. Data of carbon dioxide and potentially hazardous substances in Cheongsong Dalgi middle spring

No Spring CO, CcO TVOC Yield of well Radioactivity”  Date of sampling
’ Unit ppm ppm mg/m’ mL/s puSv/h y-m-d
1 Dalgi middle spring 1,000< N.D N.D 15.05 0.08~0.13 2019-11-19
2 Dalgi middle spring 1,000< N.D N.D 15.03 0.08~0.13 2020-04-11
3 Dalgi middle spring 1,000< N.D N.D 15.00 0.08~0.13 2020-07-10
Mean 1,000< N.D N.D 15.03 0.08~0.13
Standard deviation 0 0 0 0.03 0

“Blank test value of radioactivity are 0.08~0.10 pSv/h.
N.D means not dected.

Table 3. Data of carbon dioxide and potentially hazardous substances in Cheongsong Dalgi bottom spring

Spring CO, CcO TVOC Yield of well Radioactivity”  Date of sampling
no- Unit ppm ppm mg/m’ mL/s uSv/h y-m-d
1 Dalgi bottom spring 1,000< N.D N.D 23.82 0.08~0.13 2019-11-19
2 Dalgi bottom spring 1,000< N.D N.D 23.75 0.08~0.13 2020-04-11
3 Dalgi bottom spring 1,000< N.D N.D 23.62 0.08~0.13 2020-07-10
Mean 1,000< N.D N.D 23.73 0.08~0.13
Standard deviation 0 0 0 0.10 0
"Blank test value of radioactivity are 0.08~0.10 pSv/h.
N.D means not dected.
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