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The Pore Volume of Groundwater Level Drawdown Zone Through
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ABSTRACT

Slug/bail tests were conducted in sand layer (sbt-1 well), silty sand layer (sbt-2 well), and mixed sand and silty sand layer
(sbt-3 well). Hydraulic conductivity and specific storage coefficient were estimated through slug/bail tests. Pore volumes
of groundwater level drawdown zone for bail test were estimated by using hydraulic conductivity and specific storage
coefficient. KGS model was most suitable interpretation method of slug/bail tests. Average hydraulic conductivity for slug/
bail tests were estimated to be 6.65 x 107 m/sec in sbt-1 well, 6.33 x 107 m/sec in sbt-2 well, and 3.72 x 10~ m/sec in
sbt-3 well. Average specific storage coefficient for slug/bail tests were estimated to be 0.0225 in sbt-1 well, 0.0177 in sbt-2
well, and 0.0259 in sbt-3 well. Dimensionless time and dimensionless wellbore storage were estimated by use of
transmissivity, storativity, test time, and specification of test wells. And, dimensionless drawdown were selected by parameter o
and 3 parameter from Cooper et al. (1967). Radius of influence were estimated by estimated dimensionless time, dimensionless
wellbore storage, and dimensionless drawdown. The average radius of influnce for slug/bail tests were estimated to be 1.377 m
in sbt-1 well, 1.253 m in sbt-2 well, and 1.558 m in sbt-3 well. Pore volume at groundwater level drawdown zone by dummy
withdrawal for bail tests were estimated to be 145,636 cm?® in sbt-1 well, 71,561 cm? in sbt-2 well, and 100,418 cm? in sbt-3
well. Pore volume excepted well volume at groundwater level drawdown zone by dummy withdrawal for bail tests were
estimated to be 145,410 cm? in sbt-1 well, 71,353 cm? in sbt-2 well, and 100,192 cm? in sbt-3 well.
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145,636 cm®, sbt-2Z 71,561 cm®, sbt-3Z 100,418 cm’E AHHE oM, AJ&Fe] Bue A3t X315y B8+
9] FFAHL sbt-1F 145410 cm’, sbt-2F 71,353 cm’, sbt-3F 100,192 cm0|AT}.
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2o 285 AA AP AHDR) ARAE
How AeAE ¥ ABE 0 499 HslE =
) @ sl el FElHERE AR Hlo]
o}, 2189l 342 Bower and Rice, Cooper-Bredehoeft-
Papadopulos, Hvorslev, Dagan % KGS W 3] 3o
™, AlE 2ol A3 A AdAstodok gk(Todd
and Mays, 2005).

B ARGl FhE AT TS Hf
A T (sht-17), AEA ZafS(sht-23) 2z}t
NEA w7} E3HE Z(sbt-33)e|H, EFFAET) Fig.
19 =AEo] itk =5AA o] ==lE T Al W
A} 4= (natural groundwater level)= sbt-13 1.94m,
sbt-23 1.98 m, sbt-33" 2.96 m®|T}.
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7.53 m, sbt-2F 6.54m, sbt-3F 6.93m AEo|H, A|TF
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I sbt-332 0.025mO|EZ 37]F9] FaHH (effective
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Fig. 1. Soil cross-sections of test aquifers.

Table 1. Designs of test wells

sbt-2 sbt-3

Sand
(breccia)

Silty sand

Silty sand

Well No. Well depth (GL-, m) Inner diameter (m)  Filter gravel thickness (m) Screen interval (m)
sbt-1 7.53 0.075 0.0375 1.41~6.43
sbt-2 6.54 0.025 0.43~6.23
sbt-3 6.93 0.025 0.96~6.83

Table 2. Hydraulic conductivities and specific storage coefficients estimated by KGS model

Well No. Aquifer type Test condition Hydraulic conductivity (m/sec) Specific storage coefficient (m™)
slug 1.01x10 0.0228
sbt-1
bail 3.19x107 0.0223
. slug 7.23x107 0.0235
sbt-2 unconfined aquifer .
bail 542107 0.0119
slug 3.82x107 0.0259
sbt-3 .
bail 3.62x107° 0.0259

g=lo] dom, FAXRF gt =TTt AR
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TXFL TsEEel 1%, 5% 2 o wje] Faht
78 A 6 (70l &3l AFgETt. 37H94 A @A
e AN sl 2HgE TS Table 401
=] ot sbt-13 %j—‘]% sleo] 1%2]
Atolle TUATE Ale] FEEo] %2} 10%2)]
735ell= 35 1?’4 Ale] gEbgo & o0& At
A=t ol ]—% #Er%%}%ko Bole F
PAIE Ao F7d FERbgo] =i, T3k Fap
AT =) 5%9Jr 10%2] 75l F3Hd 924
FATTE AR Aol oS 7] W FAR
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AU3, w462

e me0.440,
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Fig. 2. Plots of Rp;/Cp™ versus tp"/Cp™ by Guyonnet method with
1%, 5% and 10% for dimensionless drawdown (modified by

Guyonnet et al., 1993, Fig. 4).

Table 3. Calculation of tp"/Cp™ value at three test well with 1%, 5% and 10% for dimensionless drawdown

Well No. Test condition th Cp 1%,tp"/Cp™ 5%,tp"/Cp™ 10%,tp"/Cp™
sbic] slug 378.386 33.437 2.732 2.544 2434
bail 152.675 34217 1.776 1.697 1.661
b2 slug 52.462 44.443 0.953 0.945 0.955
bail 77.747 87.878 0.815 0.814 0.832
i3 slug 47338 44.438 0.908 0.903 0.916
bail 44.788 44.438 0.886 0.882 0.895
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Groundwater level before dummy withdrawal
----- Groundwater level after dummy withdrawal
| 2R, .
Groundwater level drawdown zone
Fig. 3. Schematic groundwater level drawdown zone through withdrawal of dummy.
Table 4. Radius of influence with 1%, 5% and 10% for dimensionless drawdown
Well No. Test condition 1%, R; (m) 5%, R; (m) 10%, R; (m)
slug 3.567 1.368 0.815
sbt-1 )
bail 2.710 1.383 0.823
slug 1.654 1.146 0.898
sbt-2 .
bail 1.984 1.359 1.055
slug 1.578 1.096 0.861
sbt-3 .
bail 1.538 1.070 0.841
T3] 1%, 5% 2 10%2] ZE 7390 o] AFgH a=riS/r: ®)
Fg7go] sbt-23ol M= FFAIE Aloll =L, sbt-330) B=Tt/r )
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AR Alell B =A) YeRsr] wiEeld
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21 8y} (9l 23l 2FdE a9} pEke] Table 59 &
Z=lo] At} sbt-137 sbt-230Nx FRADT 35413
BT g 107, BB 1.00 x 10'] AP, sbt-33]
A FIAA Al o 107, S5 1.00 x 1070 2ALEH,
BFAIE Al o 107, fE 7.00 x 10" 2ALEHA UE
Wtk Cooper 5(1967)°] AXISH o2} g 3t WE F3b

A TS o83} ) AlFEe] FA 5As)

Table 5. Calculated «, fand estimated approximate dimensionless drawdown and radius of influence

Well No.  Test condition o B Approximate dimensionless drawdown Ri (m)
b1 slug 225010 1.065x 10 0.03065 1.368
bail 2250% 10 1.008 x 10" 0.03065 1.383

b2 slug 2250x10™" 1.180x 10! 0.03065 1.146
bail 1.138x10™ 8.847x10° 0.03065 1.359

b3 slug 3.884x10™" 1.470x 10 0.00372 1.578
bail 3.795x10™ 5.795% 10" 0.00118 1.538
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Table 6. Total volume of groundwater level drawdown zone through withdrawal of dummy

Well No. Volume (cm?) Volume excepted well volume (cm?) Volume differental ratio (%)
sbt-1 469,793 469,064 0.155
sbt-2 269,117 250,362 0.290
sbt-3 323,930 323,120 0.225

Table 7. Pore volume of ground water level drawdown zone through withdrawal of dummy

Well No. Porosity (%) Pore volume (cm’) Pore volume excepted well volume (cm?)  Volume differental ratio (%)
sbt-1 0.310 145,636 145,410 0.155
sbt-2 0.280 71,561 71,353 0.290
sbt-3 0.310 100,418 100,192 0.225
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