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THEERASAK TANGSUTTHINON : CLOGGING OF AQUIFER
RECHARGE DUE TO PHY SICAL AND CHEMICAL FACTORS
INVESTIGATED BY SAND COLUMN TESTS. THESISADVISOR :

PROF. SUKSUN HORPIBULSUK, Ph.D., 93 PP.

AQUIFER STORAGE RECOVERY/ CLOGGING/ INFLUENTIAL FACTORS/ TEST

COLUMN

Aquifer Storage Recovery, ASR is a worldwide technology to solve drought
problems in many countries. Literature showed that clogging during water recharging
declines recharging efficiencies both in recharged well and aquifer sediments. The
objective of this thesis is thus to study a cause of clogging from influential factors,
inclusive of turbidity, pH, and hydraulic head of recharged water of fine sand (S1)using a
test column, which was saturated with salty groundwater of the Bangkok Aquifer. The
test results of fine sand are compared with those of coarse sand (S2) and very fine sand
(S3). The coefficient of uniformity (Cu) of S1, S2 and S3 are 2.39, 2.82 and 3.25 with
average grain size of 0.37, 0.92 and 0.23, respectively. Studied result indicates that
recharged water having pH over 9 or turbidity higher 5 NTU with hydraulic gradient (i)
over 0.85 causes the clogging in S1. The recharged water with pH between 7.0 and 8.5,
turbidity of 5NTU and i of 0.85 can continuously recharge in S1 even for 95 hours with a
total volume of 432 liters and a flow rate of 3.1 lit/hr. For the same testing condition,
coarse sand (S2) and very fine sand (S3) have the total volume of 2,380 and 206 liters
and the flow rate of 22.2 and 1.75 lit/hr, respectively. This study is useful in term of both

theoretical and practical perspectives and can be applied to be fundamental to determine



a field ASR test program. Both outputs from this study and the future field study will lead

to a complete knowledge for sustainable ASR management.
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difference in hydrankc head hetween the same two poenis
elong the colnmm. Porocsty at the time of padking was cal-
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'[.l]'h'\ﬂ;l]::c'l.'ﬂ.'l'h:pa]}-ﬂ 1 e oo AR QUAT-
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Toial Eomass wos svalmated nmng o fatty acd methyl
exter method (MES Operating Mammal, 1991k The f@aty
acikds of the bacteria presemt in the sample were evtracted.,
amnveried o ity acéd methyl esiems, and direcily oo
laded to dry weight of baclerial bismass and total ol
members (Haack er al, 1994} The method was testsd by
adding a known amonnt of bactena Bomass to different
amonms of sand. The recovery mates of fatty acids were
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Figure 5.17 Column testing apparatus,

flushed with oxygenated water with a pH of 8.27 to evaluate the effect
upon iron concentrations and plugging associated with recharge of treated
drinking water adjusted to this pH. In another core test from this site,
acidification of the aquifer around the well with deoxygenated, low pH
water (2.79) was simulated, demonstrating an increase in permeability and

27
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Commander Sample ID (Coupled TwoTheta/Theta)
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Grain Size Distribution S1, S2 and S3
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