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ABSTRACT 25

This article briefly deals with the nature of the aquifers
and total groundwater reserves of the Kathmandu Valley. It is
attempted ‘to evaluate and estimate the total groundwater
resources in the Valley. Based on the present condition it is
suggested to prevent over exploitation situation of groundwater
resource and to increase the perennial yield through artificial
methods of groundwater recharge.

INTRODUCTION:

The projected water demand of the Kathmandu valley by 2001
is reported as 272,000 m® /day. 40,000 m’/day of water is
expected to be supplied from surface water resources whereas
232,000 m’/day of water is to be supplied from groundwater
resources to fulfil the water demand of the Kathmandu valley.

Thus it became necessary to evaluate the ground water reserves of
the basin.

Various hydrogeological investigation works have been
carried out in the Kathmandu valley since 1961. Sharma and Singh:
(1966) conducted detailed hydrogeological investigations followed
by drilling. Several bore holes were drilled all over the basin
and some tubewells were constructed. Binnie and partners (Anon,
1973), constructed additional tubewells for the ‘water supply and
sewerage’ under WHO, UNDP. Binnie and Partners (Anon, 1988) made
a reappraisal study on ‘Groundwater Resources Within the Valley’
for water supply on the basis of previous hydrogeological works
and some new additional tubewells. Basic data from these reports
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have been utilized for this study. S ; %

HYDROGEOLOGICAL SETTING

Kathmandu 'Valley is one of the large intermontane basins
developed in the ‘Lesser Himalayan Midland 2Zone’ of Central
Nepal. The basin area lies at an elevation of about 1300 m.
above mean sea level in between latitude 27 32’ - 27 49’ N and
longitude 85 34’ E. It is a tectonic basin of synclinorium type
formed by- folding and faulting. The basement rock types which
are exposed around the basin are mainly phyllites, limestones,
gneisses and granites. About 350 sq. km basin area is filled by
lacustrine as well as fluvial deposits of Tertiary to Quaternary
age. The maximum thickness of the sediments exceeds 457 m, and
the minimum thickness is only 79 m.

-

Subsurface Geology

A fence diagram (Fig. 1) was drawn on the basis of lithology
of the tubewells. The maximum thickness of the sediments in the
basin is found at Harisiddhi, in the southern part of the valley;
and the minimum thickness is at Bansbari, on the northern part of
the valley. Boreholes at Gaushala (Pashupatinath) and Katunje in
the central part of the valley touched the bed rock at a depth of
k3 m- and- 160", respectively. But, boreholes at Gokarna,
Koteshwar, Sanuthimi and Bhadgaon drilled to the depths of about
300 m, did not touch the bed rock. This indicates that there may
be a ridge below the valley fill extending from Bansbari to
Gaushala. Probably the ridge divides the Kathmandu Valley into
two groundwater basins.

Although sediments were brought into the basin from all
directions, it can be postulated that the northern and
northeastern part of the valley were the main source of the
valley sediments, Thickness of these sediments increases
gradually towards south and attains the maximum value in the
central and the southern parts of the basin.

From the lithologs, it is proved that the coarse granular
sediments occupy the northern part of the basin, while the fine-
grained deposits lie towards south.. The granular deposits in the
northern part of the basin are generally poorly sorted. They
constitute the maximum thickness of the sediment column. There
are several granular beds in this part. They decrease in number
towards south and southwest of the basin. At Harisiddhi,
Sunakothi and Lubhu, there are no clay free granular zones, and
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only thick layers of sticky clay are found.

Groundwater Conditions

Aquifer zones mostly confine to the central and northern
parts of the basin (Fig. 1). The aquifer zones on the north lie
between the depths of about 3-166 m below ground level. They are
more or less continuous in the east-west direction along the
foothills of Shivapuri range. Maximum thickness of a single
aquifer in the northern part is 46 m. at Gokarna. It lies at a
depth of 70-116 m below ground level. :

Central part of the basin consists of only two aquifer
zones. One of them is on the top and the second one is at the
bottom. These two aquifers are separated by a thick column of
sticky clay. The thickness of the top aquifer increases towards
north and northeast up to 44 m while it is only 5 m thick in
the central part. On the other hand, the thickness of bottom
aquifer increases towards the central part from 17 m to 108 m.

The upper aquifers in the central part of the valley are in
the form of lenses and layers. Some of these layers are pinching
and bulging and in some places discontinuous. The bottom aquifer
zone is almost continuous in east-west direction stretching from
Tahachal to Bhaktapur.

Based on the position and hydrological properties, aquifers
in the northern part and upper aquifers in the central part are
classified as ‘unconfined aquifers’ while the bottom aquifer in
the central part of the basin is classified as ‘confined aquifer’
(Eig. 2)..

Unconfined Aquifer Zone

This zone lies north of Maharajganj and Boudha and West of
Gokarna extending up to the western and northern foothills of the
valley. Unconfined aquifers on the terraces in other parts of
the valley which may have limited potentiality by virtue of the
finer grain size of the sediments are not considered here.

In this area no rise of water level above the top of screen
is observed. The depth of water level ranges from 11 m at Boudha
to 25 m below ground level at Bansbari (Table 1). The water
table is deep as this zone is located near the foot hills at
higher elevations.
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Fig. 1 Fence Diagram of Sediment Distribution in the Kathmandu
Valley
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Water table contours have been drawn with respect to mean
sea level (Figq. 2) . These contours are observed to fall towards
south following the geéneral topographic gradient. It shows that
the flow direction of the groundwater is from the northern parts
to the southern part of the valley.

The piezometric head (rise of water level above the
uppermost screen) ranges from -0.82 m ‘to 283 m. The minimum
Piezometric head is measured in between'Bode and Thimi and the

aquifers (Fig. 4) .. The Piezometric head is observed to increase
with the depth of the aquifer which is in conformity with the
hydraulic Principle.

The pumping discharge of the tubewells in this region ranges
from 2 1/s at Chobhar to 44 1/s at Manohara whereas the free flow
discharge ranges from 0.5 1/s at Kirtipur to 4 1/s at Lagantol
(Table 1) .

Specific capacity of these tubewells varies from 3.75 to
366.5 lpm/m of drawdown. The lowest values are Observed in the
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Static Reserves

Static reserve is the total groundwater reserve found in the
confined aquifers which is not renewable. These reserves are
equal to the total amount of groundwater that can be exploited by
lowering the piezometric head down to the top of the aquifer.

Total static reserve is estimated as 21.60 Mm® considering
the area of confined aquifer and average storage coefficient as
mentioned above and the average available drawdown as 123.21" n.

This reserve is naturally not a renewable reserve. Hence
the use of this groundwater reserve would be allowed only under
unavoidable circumstances on the basis of socio-economic
justification and with efforts to replenish it when exploited.
However, the effects of such over exploitation such as land
subsidence are to be studied.

The maximum perennial yield from the basin can be achieved
by exploiting all possible methods of harnessing the water
resources i.e. increasing the recharge through natural and
artificial methods.

Total water demand of the Kathmandu valley is 106,000 m’/day
Whereas, total quantity of water now Supplied is only 83,000
m’/day and there is a deficit of 23,000 .m’/day (Anon, 1986). out
of the total quantity supplied, 25, 500 m3/day of water is from
ground water sources and the remaining quantity is from surface
and other minor Sources, (Anon, 1988).

As per the above calculation, the total dynamic reserve
(perennial yield) of groundwater of the Kathmandu Valley is only
12,630 m’/day. Thus there is already overdrafting situation of
groundwater. This has been manifested in the declining trends of
water levels in the tubewells by 0.5 to 20 M as well as decrease
in discharge in some tubewells by 72 to 2630 m’/day (Anon, 1988).

Future Situation
The projected water demand of the Kathmandu Valley by 2001
i 272,000 nﬁ/day (WSSC, Anon 1986) .  The eéxpected surface water
supply by 2001 is same as before i.e. 40,000 m’/day and balance
to be made from groundwater will be 232,000 m’/day. When there
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has been already overdrafting conditions of groundwater reserve
in the Kathmandu Valley, further exploitation is cautioned. Even
the total groundwater reserves available in the kathmandu Valley
(dynamic and static reserves put together) comes to only 71,965
m*/day. If this much of groundwater is extracted to meet the im-
mediate needs of the people, steps should be taken to increase
the groundwater recharge to balance the overdraft conditions
gradually in a systematic way. Basin management along with
artificial recharge methods of groundwater are therefore imminent
in the present circumstances.
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