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Determination of Hydraulic Parameters in Unconfined
Sandy-Aquifer in a Laboratory Scale

AN (Joung-Souk Kim) * Z385(Dong-Ju Kim)
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& ooz ¥ AAER ). A3 tiedd FUE 2G9EA olFAL A3 Fe o2& oo BAH &
e 2L a8 AL g9 B 479 B3 AREZ 49 AW ARE dgd 2Y¥E 733 U
o} Feldg 7189 WHES o183 A, vinges A9 FlisE FYdted At AR dFY A
A&-E Yehlile a3, TS 83l B9 59 28l 0@ a9 AT viase) 838 53
oldz 243 qct £ FRlATTE AUl BYo] JiAe AR & ¥ T4 A A% AANE wiAE] 93
o iAle o& ¥ (35913, Dupuit Approximation, Slug Testy® ol-8-3ja} s}, 4823 AH4H AH i
Zo] v]AHE§S BT 02024 ol B Id7AAe} F AR di=d Rolol wl 0.17 - 0.23 Ale]e] vimA A
< HaE B9 g3 #34E I 5 QAT dded s 9% AP e AESE 0.77 cm/min, Dupuit
Approximation 5.33 cm/min, Slug Test 5= Bouwer & Rice ¥H-2 5.85 cm/min “22}3L Hvorslev AH2& 7.49 cm/min
o] Z3XE JeRRT. o124 71 ¥ SAE B AU AP dE IS vinE A #AE Y
Elfjo] A diede] AR 34 Al AR EE3ll Dupuit Approximationol] 213+ Wolu} Slug Testoll 23
WiEo] vin £ ZAAE JehiE & # AUk

Absfract : Oil leaked from underground storage tanks and leachate from sanitary landfills have been known as con-
taminant sources of the high-quality groundwater resources. The mobility of contaminants in the aquifer largely depends
on the groundwater flow and the determination of associated hydraulic parameters is essential for a proper remediation
of contaminated groundwater. This study aimed at determining an optimum set of hydraulic parameters for an uncon-
fined sandy aquifer of a laboratory scale through comparison of various methods. Results showed that the specific yield
obtained from gravity drainage experiment was an average of 0.20 with minor variations in aquifer depths, and the per-
meabilities obtained from Dupuit approximation and slug test gave similar values of 5.33 cm/min and 5.85 cm/min but
the constant head method gave 0.77 cm/min, which is much lower than the other methods. This experimental evidence
reveals that the permeability of the unconfined sandy aquifer could be accurately determined by Dupuit assumption or
slug test rather than by constant head method conducted for a disturbed separate soil column.
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Figure 1. Schematic experimental setup of 2-D unconfined sandy
aquifer.
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Figure 2. Grain-size distribution curves of aquifer and vadose zone
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Figure 3. Piczometer geometry for Hvorslev method.
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Figure 5. Plot of HVHO versus time for Hvorslev method.
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Figure 4. Geometry and symboles for a slug test with Bouwer and Rice Figure 6. Head in well 5 as a function of time for Bouwer and Rice
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Figure 7. Geometry and symboles for constant head method.
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Table 2. Specific yields {or different depths of aquifer

Initial h (cm)  Final h (cm) Ah(cm) V., (mi) S
44.76 43.17 1.59 2569 0.21
43.17 41.75 1.42 2221 0.21
41,75 39.75 2.00 2858 0.19
39.75 37.70 2.05 3597 0.23
37.70 36.05 1.65 2254 0.18
36.05 34.44 1.61 2699 0.22
3444 32.60 1.84 2536 0.18
32.60 30.55 205 2697 0.17

Average 0.20
A =7584 cm®

Table 3. Permeability obtained from two pairs of piezometric heads
using Dupuit Approximation. (unit : cm/min)

: 'Arﬁ szg (hi'hb) Ka\'g (hb'h‘)) Knvg (h.‘-h‘))
B Aol ARg Al A8 di3e] vjakE&E Table 5.91 4.83 5.34
20} JeRd vlel 2ol tigF ez Aol 023, A& 017 Kavg (h-hs) Kyg (hs-hy) Kyvg (h-hy)
2ZA FEHoz o7k Ho|7} e HF 0.20, EEHA 6.71 422 5.32.
0022 AE A7l A A<l YW Ao yeh} By Koy (hi-hy) Kavg (hyhy) Kivg (hi-hy)

age FAHL Tote £ YA olHF Az A 530 536 5.33
Table 1. Piezometric heads in the unconfined aquifer wells
No. of - Head (cm)
Exp. #1 #2 #3 #4 #5 #6 #7 #8 #9 Reservoir
Ist 434 432 434 422 425 423 41.0 40.7 40.8 39.3
2nd 433 43.2 433 42.0 422 42.2 40.7 40.6 40.7 394
3rd 439 439 439 427 429 42.8 414 41.3 41.4 394
4th 43.0 43.0 429 42.1 42.1 420 409 40.6 40.7 394
5th 433 432 43.1 422 423 422 41.0 409 410 394
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Table 4. Permeability obtained from two different methods of slug test.

A. Hvorslev method

T, o z L K K.,
(min) (cm) @  m =R In(L/R) (cm/min) (cm/min)
0.0083 316 235 - 60 30 34 7.66 "
0.0087 316 225 60 30 345 733 .
B. Bouwer and Rice method
Time Ho H, K Kee
(min) (cm) (cm) ¢ In(L/R) In(R/R) In(Hy/H) (cmV/min) (cm/min)
0017 316 30 2 347 261 2.07 6.06 <o
0.017 316 46 2 347 261 1.93 565 ;
A FAVEEE Table 300 vERE vls} o] B2Y I 5, 1999).
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FHAMHoz A I FAAET (K(hy-hy), K(hyhy), K-
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