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Experimental Study on Salt Intrusion in Unconfined

Groundwater with Pumping

Masaru QJIMA

ABSTRACT

An analysis of movement of intruded saltwater in coastal aquifers is of gréat
importance to the groundwater use and management. Especially, in the
unconfined aquifer with pumping well, the behavior of interface flow is very

complicated under various influences.

An analytic technique for solving three-dimensional interface problems in
~coastal aquifers was proposed by O. D. L. Strack in 1976. In this study, in
order to investigate the application of his discharge potential to actual
conditions, the sand model experiments are made under several hydraulic
conditions. Profiles of actual free-surface and interface are examined in

comparison with the calculated results.

Key words : Unconfined groundwater, Discharge potential, saltwater
intrusion, Sand-model experiment, .
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Fig.7 Sketch of the inside of experimental sand model

Table 1 Physical characteristics of the used sand

specific gravity Gs 2.60
effecfive size (mm) Dio 0.41
uniformity coeff. Uc 1.80
permeability coeff.

(cm/sec)| K 0.094
porosity A 0.44
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Table 2 Condition of experiments
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Table 3 Analytical results for 3 experimental cases

Calculated Water-Level (cm)

Qxo »
x| 6.25 18.75 31.25 43.75 56.25 68.75 81.25 93.75 106.25 123.04 139.83 156.63 173.42| (@] (cm)]  (em)| (em)((cc/min) (cc/min)

s Wls Xc Wlc

B-1134.05 34.17 34.25 34.31 34,37 34.41 34,45 34.47 34.52 34.60 34.66 34.72 34.77194.0134.47{154.81 {34,711 43.56] 37
C~2(34.19 364.37 34.49 34.59 34.67 34.78 34.79 34.81 34.89 35.09 35.23 35.37 35.49190.68/34.83] 76.47 {34.78| 112.48) 146
D-334.27 34.50 34.65 34.77 34.87 34.95 35.02 34.99 35.13 35.51 35.78 36.02 36.24(86.47/35.25| 46.90 |34.79| 183.92 339
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Table 4 Experiméntal results of saline concentration

Ex. Probe Number : pump
Case 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 well

A-1 [1.07 1.06 0.92 0.04 1.09 1.06 0.15 0.01 1.21 0.75 0.01 0.00 0.81 0.05 0.00 1.11 0.01 0.00 0.37 0.00 0.00 0.00 -

1.05 1.05 0.98 0.04 1.05 1.04 0.29 0.01 1.11 0.90.0.02 0.00 0.76 0.53 0.01 1.04 0.07 0.00 0.91 0.01 0.81 0.00 0.01
1.04 1.04 1.02 0.03 1.04 1.03 0.81 0.01 1.16 0.92 0.06 0.00 0.77 1.01 0.01 1.07 0.79 0.00 1.04 0.11 1.17 0.03 0.09
0.92 1.04 1.06 0.11 1.02 1,00 0.74 0.01 1.1l 0.91 0.17 0.01 0.74 1,07 0.02 1.04 0.14 0.00 1.01 0.20 1.15 0.02 0.11

B-1

c-1

D-1

A-2 {1.13 1.08 0.13 0.02 1.13 0.17 0.01 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -
c-2 |1.00 1.01 0.75 0.04°1.03 0.98 0.05 0.00 1.12 0.36 0.00 0.00 0.75 0.01 0.00 0.94 0.00 0.00 0.02 0.00 0.00 0.00 0.00
A-3
B-3
c-3
bD-3

0.83 0.17 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -

1.00 0.61 0.07 0.01 0.57 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.06 1.03 0.22 0.04 1.11 0.45 0.02 0.00 1.14.0.02 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.02 1.00 0.97 0.06 1.04 1.01 0.30 0.01 1.12 0.91 0.02 0.00 0.76 0.24 0.00 1.05 0.03 0.00 0.88 0.00 0.22 0.00 0.03
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