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The effect of watertable fluctuations on water quality
.A case history
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AnSTlt AUT. The r-ih-ct of "'''tertahle lluctllati"IllJ on groundwater sulinit v ill ltl~'rnc.l fnr t hree lITII, WIl I I t il 1l('lIt
n ""'lklll·llulll&III , Inditi. The electrical rt~il'ltirity of water An.1II(11C' in till' w(·fl i8 te kcu teo n 'prt'l\('lI t t!l•. I'lI lill it,r IIf
water , A corn·llIliflll h('hUIl'1tt he (·!t-'clricaln>lIiHliYitil'll (If ","'ulIlldwal rt KalilI'll'" an d th e cnrrNlpulId ill,!: wll (rrlll hlc
l.tOKiti l)1lI1U\'('r l\ IM-o"d IIr fifh""n m out hs jg hruug:ht. out, J\ Ill.'ouliar ill 'l'htl~: rvluti ..11 hnw("(11 11.(' \\ cdu It. \ d
hydrugrllph en d the IIlllilli t'.r curve ill record ed, t he vxplenetlon fur which ill gtvcu in terms of till' h)"tln '1;1:1I1"K" uf
the la)'crltCtJIIPlt i tu t iug t he 'bo,.t' rock.

t . Introduction

It i. an III"e"'el1 fil et that the chemical quali ty
of groundwater, to a large extent, tlel'enUHun the
b08t rocks cOlls tit nt.illg the aquifer. The chemical
eoustituenbs of the groundwater in a selected
well tapping a Bingle '''Juifer arc only di. liOlved
aubstauces of the material surrounding th e well
water , As sueh, t he rise and fall of the watertabl c
in th e aquifer in the corresponding cycle. of re­
chargo und di""hargc lead to changes in ooneentra­
tion of salt coutent (Eriksson and KhunakBscn
1966).

~Iany auth',rKin the pl., t have observed that the
quality of groundwate r at a point changes but
slowly with t ime (Gat"""',,1 el al. 1950). It iK
pointed out that t he aquife rs may b. considered
a:-s reservoirs, since the movement of groundwater
i. very slow to he of any .ignificanoe to the time
variation of groundwat er 'l'u ,lit,y (Hem 19~9) .
The quality of a water sumpla at a particular time
can be reasona bly aKcrilll'd to the vertical position
of the watertahle. A" the watertable i. fluetuat­
ing, the hytlrogi~Jbgica l nature of the aquifer
alTect. t he 'aqueolls solution ' present ill the well.

Though the phenomenon is understood genera lly,
vcry few evidences exist about the change of quali­
ty with respect to the minor fluctuations of water­
table. One such inleresting case history is reported
in the present work.

2. Present work

Du ring a hy,lrog!o!.Jgillal st udy uear Visakl",pat­
nam (17°48'N, 83' 22'};), a few wells located in a
Ilat terrain, which arc marked for waterrahle
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fluctuatluu» aud water l!ualit.y vurintions, exhibi t­
eel a gimt! correspondence lH' t.\\'t'cll the posit,ion
of tihe wutertuble ill the well .nul itR ,.;a linit.y cont ent,
represented hy 'specific clcctricul n·Hist.uwe
(oleotrioal resist ivity). The explanation iH"" light
in tho gcological nature of the shallow ground
layer. in which th e watcrrable is foum] to
fluctuate.

A'Hong the well ", that exhibit-..-d the 'cor respon .
deuce', three wells (01"'n) with Nos. 45, 4G and m,
which have recorded the ehnruct.er unequivocally
are taken "I' for study. Montl,l)" observations
of watertable positions and simultaneous cull,'c­
ti ons of water sample» for determining tho electri­
cal resistivity 'LTO made for fifteen month . du ring
the period 1969·70. Care i. taken to avoid ohser­
vations during heavy ruinfulls and domestic and
agricultural pumping pel iods,

3. Hl dro:eology

The hydrogeology of the region around Vi",klla­
pamam is represented by a top red loamy soil of
I ' ~·3 ,0 m thickness underlain by a weath, 'n'd
k"'llinised khondalitic clay layer of 9-12 m thick­
ness, The khondali tes, fonning the country rock ,
are garnet-sillimanite gneisses uf Archaean age.
An intense weath ering of khondalitcs gives rise to
a electrically conduct ive clay zone, 1);'Lg beneath
the loam IVhieh has comparatively lesser clay con­
tent,

A geoelect rical Hurve)" with a res istivity meter
I",,, given a high electr ical re.i.tivity value of
2000 ohm Clll for tho upper loamy 80iI 118 against a








