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Measurements of vertical flow in ground water borings
and hydrological parameters for assessing
ground water pollution

U~ [ESH C HANDRA

Bhabha Atomic Rtstfl rch Centre, flomhfl)'

(R«ei: ·td 1 N ovtmb" 1977)

ABSTRACT . Some measurements of vert ical flow in borings in karst dolomite aquifer by the use of an electro .
mechan ical device are reported. Field studies undertaken to assess ground water pollution due to releases Front a
refinery complex, garbage disposal site and a heavily poilu ted river are descr ibed .

t . Introduetlon
Vertica l 00\1,' in screened boreholes ari ses due

to pr<'!icnce of diffe rent hydraulic heads in an
aquifer. This normally exists when different
permeable zones arc encountered along the depth
of a borehole. Vertical cu rrents can a lso result
in a screened borehole whose axis is not perpen­
di cu lar to the ground wa ter stream lines. Detec­
tion of verti cal 11m\' in ground water borings is
very important as its measurement ca n furni sh
vital information in investigations of water pro­
duction (Drost 197Ia), seepage from dams
(l f R , GSF 1963, 1964 ; M oser et al, 1963),locati on
of pcrmca ble zones (Drost 1971 b) a nd hydrological
communica tion (Ma irhofcr 1967). Radioactive
tracer logging me thods developed by Drost (1970)
for detection and measurement of vertical tim...·
have been found more efficient, sensitive a nd
reproducible. For medium and high ver tica l
c urrents, mechanical devices like described by
Fi eld er (1928) and ~ [einzer (1928) have also been
found efficien t and simp le to use. In thi s paper
det ection and measurement of vert ical flow in
ground water bo ring!'! developed at a pr oposed
dam site are described . The objec tive of det er­
mining vertical flow was to study the pressure
di stribution in the aquifer; inflow and
outflow regi ons an d ext ent of cracks and maj or
fissures in the rock. Such measurem ents eventually
give an idea of scaling measures required
at the dam sire. T he measurements werc ca rr ied
out whi le using an electromec hanical vertical
flow measuring device developed at Institute o f
Geotecbniqucs, Bun desvcrsuchs an d Forschungs
Ansta lt (RVFA), Ar senal , Vien na .

Studies of grou nd water pollution have been
draw ing special attent ion a nd priori ty elsewhere

(3)

during the past few yea rs. Limited use of coloured
dyes or electro lytes as ground water t ra cers has
been made in th e past. Variou s radicn ct ivc
tracers have been extensively used with added ad­
vantages in variety of ground wa ter investiga tions.
T hese investigations employed the recen tly
developed borehole dilut ion tech niqu es a nd
associa ted instrumen ta tion which arc d iscussed
in literature by H alevy eJ al, (1967) a nd Drost
(1971a , 1973)in detail. It is thus possible to measure
velocit y and di recti on of ground water Ilow in
a ground wa ter field at an y desired dep th of a
borehole. In vestigat ions for detcrmin at ion of
hydrological parameter s, lliz., velocity a nd
direction ofground water flow, while usin g rad io.
isoto pes, boreho le dilut ion techniques a nd asso­
ciated nuclear instru menta tion, are described.
These investigation s we re carried out to assess
ground water po llution due to , releases from an
oil refinery complex, garbage d um p site a nd a
polluted river.

2. ateasure ment of vertical now In I iound WIler borings

Th e site of investigation was a narrow vailcv
about 200 km \VS\V from Vienna , where a datil
was prop osed to be construc ted . It was proposed to
determine the h ydrological characterist ics IIf the
sub-sur face st ra ta and to arrest the discharge of a
small river traversing through the vall ey. A
ser ies of boreholes were drilled ac ross the vullcv.
The diameter of boreholes was 4" and casi ng» were
prov ided only upto wa ter tabl e. Gen('ral pl an of
the boreholes is shown in Fig. I. Th e suu-sllrfilCt'
st ra ta of the va lley consisted of dolomite rocks wi th
ma ny fissures. T he joints were invar iabl y filled wit h
coarse and fine lim estone.












