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To investigate the effect of aquifer disturbance on hydraulic properties while well drilling at unconsolidated aqui-
fer, the following tests were conducted: the surge block and air-surging methods, which are well development
methods used after well drilling; and step-drawdown tests and constant-rate pumping tests, which are used to assess
changes in the aquifer after well drilling and development. The result of step-drawdown tests indicated that draw-
down for a pumping-rate of 700 m’/day was 21.62 m after well development, decreasing 4.39 m from 26.01 m
after well drilling. The skin factor used to identify the well properties decreased from 7.92 after well drilling to
5.04 after well development, respectively, which shows the improvement of well. Constant-rate pumping tests
revealed a small increase in aquifer transmissivity after well development at MW-2, -3, and -4, centering around
pumping well, from 1.684 x 10-3~4.490 x 10~ m*/sec to 4.002 x 10°*~4.939 x 10~ m*sec. MW-1, however, showed
decline in hydraulic conductivity from 1.018 x 102 m%*/sec to 6.988 x 10~ m?/sec, which was caused by a small
decrease of aquifer permeability around monitoring well MW-1 due to latent factor of air interception and clogging
in aquifer during surging. This finding indicates that fine particles have an effect on hydraulic properties at uncon-
solidated aquifers during well drilling; therefore, we consider that well drilling and development have an effect on
hydraulic properties.

Key words: unconsolidated aquifer, well drilling, well development, pumping tests, aquifer transmissivity, hydrau-
lic property
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Fig. 1. Location and geology of the study area (Kim and
Kim, 2009).
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Fig. 4. Vertical section of a pumped well showing aquifer damage and permeability; (a) damage zone by well drilling (Furui,
2004), and (b) vertical section showing drawdown for selected hydraulic conductivity relations (Charles et al., 1994).
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Table 1. Skin factor according the condition of the skin
zone and well development (Kroening et al., 1996).

Condition of skin zone Condition of well

Sign of

. (hydraulic development
skin_ factor conductivity) (skin factor)
- k.s'>ka -
0(Zero) ky=k, 0 : Good
1~5 : Moderate
+ ks < kq 6~20 : Poor

(Damaged well) 20 : Very poor

Remark) k,: aquifer hydraulic conductivity, k;: hydraulic
conductivity of skin zone
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Table 2. Values of skin factor (s) and effective well radius
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Table 3. Hydraulic parameters (K, T, S) from the constant-rate pumping tests after well drilling and development.

After well drilling

After well development”

fSCIZtSiS(; (Thickness of aquifer: 31.45 m) (Thickness of aquifer: 32.22 m) Screen  Aquifer
T(m%/s) K(m/s) S T(m?/s) K(m/s) S
PW-1 1.166x10°  3.700x107 2.409x107  1.310x10°  4.000x10°  1.974x107 P  Unconfined
MW-1 1.018x1072 3.240x10%  2.139x10°  6.988x10°  2.169x10™*  1.926x107 F
MW-2  3.886x107 1.240x10*  4.245x10°  4.939x10°  1.533x10™*  1.840x1072 F
MW-3  4.490x107 1.430%x10* 8.06x10™*  4.882x10°  1.515x10™*  1.092x1072 F
MW-4 1.684x107 520010 2.405x10°  4.022x10°  1.248x10™*  8.390x107 F
MW-5 1.277x1072 4.060x10* 1.788x102  6.239x10°  1.937x10™*  8.202x1073 F
MW-6 2.319x1072 7.380x10*  2.822x10°  8.978x107°  2.786x10*  5.388x107 F
Remark) F: fully penetrating well, P: partially penetrating well, *): cited in Kim and Kim, 2009
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