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Abstract

Bottled water companies in Korea are required to conduct an environmental impact assessment of
their drinking water supply at least six months before the expiration of their five-year marketing and
production license. The water level drawdown, production well water quality, and monitoring well
observation results are the most important items that are evaluated in the assessment report. Here we
evaluate the relationship between well drawdown and pumping capacity with pumping time from the
production wells of bottled water manufacturers located in Cretaceous granite (site A) and Precambrian
gneiss (site B). The method to reduce the pumping capacity is more effective in decreasing the
drawdown than the method to simultaneously control the pumping and recovery times. Furthermore,
the monitoring data from the pH monitoring sensors that were installed in Precambrian gneiss (site C)
yield pH values that increase with time and eventually plateau at a certain value. We therefore propose
that pH monitoring is either discontinued or improved to provide more reliable and usable results.
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Table 1. Average of the total permitted withdrawal rate based on the bottled water facility and pumping well data for the
2010-2018 period

bwf. Total well Total withdrawal permit rate C/A C/B

(A) (B) (m*/day, C) (m*/day/bwf.) (m*/day/wells)
2010 67 185 26,939 402.1 145.6
2013 66 204 38,364 581.3 188.1
2015 65 196 38,861 597.9 198.3
2016 62 197 42,659 688.0 216.5
2017 60 195 43,371 722.9 2224
2018 61 197 45,837 751.4 232.7

bwif. is the abbreviation of bottled water facilities.
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Fig. 1. Status of the pumping well permits, permitted withdrawal rates, and bottled water facilities for the 2010-2018 period.
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(a) Groundwater level and pumping rate of Site A
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(e) Impact of decreasing pumping rate at Site A

Fig. 2. Comparison of the water level fluctuations in the monitoring wells based on adjustments to the pumping well

withdrawal rate.
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(b) groundwater level and pumping rate of Site B
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(d) Groundwater level and precipitation of Site B
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Fig. 3. Examples of erroneous pH curves from the monitoring wells for bottled water facilities.
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