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Abstract

This study was to evaluate the stream depletion due to groundwater pumping from 17 wells near the Anseongcheon upper stream using
the Baalousha’s analytical solution (2012) which directly considers stream width and streambed hydraulic conductivity. The input
hydraulic values of aquifer and streambed were obtained from the pumping tests and seepage experiments. The estimated streamflow
depletion rates divided by pumping rate (dimensionless stream depletion) showed a range from 0.23 to 0.89 for 5 year pumping. In
particular, the results revealed that the groundwater pumping has insignificant effects on streamflow when the stream depletion factor
(SDF) is higher than 1,000 with values of dimensionless stream depletion lower than 0.4. A more simple Hunt’s solution (1999) also
applied to the same wells, and the results showed that the difference between the dimensionless stream depletions calculated by using
both solutions could be negligible. From the comparison of the Baalousha’s solution (2012) with the Hunt’s solution (1999) with total
3,000 cases of simulations with combinations of various aquifer and stream properties, the stream-well distance should be more longer
than stream width for reducing the discrepancy between both solutions.
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Fig. 1. Definition sketch for Baalousha (2012) analytical solution
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Table 1. Input data for estimating streamflow depletion

Streambed
Well Pumpi3ng rate Transmzissivity Streambed hyfiraulic conductivity | Channel width hydraulic SFream-well
(m’/d) (m?/d) per unit depth (1/s) (m) conductance distance (m)
(m/d)

Tl 30.0 1.52 1.92 x 10 18.0 298.6 190.0
S2 50.0 12.55 3.30 x 107 29.0 82.7 156.0
T2 60.0 10.92 5.44 x 10" 28.0 1,316.0 60.0
T3 65.0 33.88 497 x 10 35.0 1,502.9 325.0
T4 40.0 52.94 3.89 x 107 45.0 151.2 105.0
TS 40.0 4.78 4.16x 10 50.0 179,7.1 269.0
T6 112.0 3.46 2.53x 10 51.0 1,114.8 273.0
T7 70.0 20.34 1.10 x 10™ 58.0 551.2 310.0
S5 40.0 6.38 1.72 x 10 70.0 1,040.3 55.0
T8 45.0 82.80 8.50 x 10™ 62.0 4,553.3 329.0
T9 140.0 3.55 1.77 x 107 110.0 168.2 251.0
T10 40.0 2.16 1.04 x 107 170.0 15,275.5 207.0
T11 26.0 1.85 7.20 x 107 142.0 883.4 199.0
T12 40.0 2.80 7.43 x 107 127.0 815.3 103.0
T13 40.0 41.73 1.83 x 10™ 150.0 2,371.7 256.0
T14 7.0 3.78 7.76 x 10° 230.0 15,420.7 164.0
T15 20.0 18.07 1.97 x 107 325.0 55,317.6 415.0
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Fig. 2. Dimensionless stream depletion for well T2 and well T12
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Fig. 7. Box-plots of differences of Hunt (1999) and Baalousha (2012) solutions according to stream width for L > W
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