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Development of A Water Supply Scheme
with Reference to the Ampara Project

Ananda Ranasinghe

Abstract: Every living creature needs clean and safe drinking water. How much do you need? It
depends - your size, activity level and the weather, all make a difference.

The water you drink is a combination of surface water and groundwater. Surface water includes
rivers, lakes and reservoirs. Groundwater comes from underground. Presently it is hard to find clean
supplies and water quality can vary from place to place. It depends on the condition of the source
water and the treatment it receives. Treatment may include screening, filtering, chemical dosing,
adding fluoride and chlorine to kill germs.

There is no such thing as naturally pure water. Naturally, all water contains some impurities. As
water flows in streams, sits in lakes, and filters through layers of soil and rock in the ground, it
dissolves or absorbs the substances it touches. Some of these substances are harmless. In fact,
some people prefer mineral water precisely because minerals give it an appealing taste. However, at
certain levels, minerals, just like man-made chemicals, are considered contaminants that can make
water unpalatable or even unsafe. Some contaminants come from erosion of natural rock formations.
Other contaminants are substances discharged from factories, applied to farmlands or used by
consumers in their homes and yards. Sources of contaminants might be in your neighborhood or
might be many miles away. Therefore, in spite of its availability in abundance, water has to be treated
for human consumption and this could be costly.

Drinking water treatment plants, sewer lines, drinking water distribution lines, and storage facilities
ensure protection of public health and the environment. As a nation, we have built an extensive
network of infrastructure to provide the public with access to water and sanitation. Therefore it is a
challenge for the engineer to design and construct feasible schemes keeping the cost to a minimum. In
this project the designers have taken the challenge of designing most of the structures in non-
traditional manner to expedite construction and to optimize the construction cost..

1. Introduction

Infrastructure is a measure of development and However, with the development of industry,
advancement by the mankind. It has evolved using water in its natural state was impossible
with the civilisation of the mankind. There- since it had been contaminated and polluted by
fore infrastructure plays the main role in various sources. The sources of contamination
the development of a country as it directly are discharges from factories, utilization of
affects the livelihood and social wellbeing chemical fertilizers, oil spillage, discharge of
of the people. Development of infrastructure various by-products, extraction of excessive
is as old as the existence of the mankind and it water etc. Therefore it is essential that all water
hasbeenachallenging task for the engineers to extracted from natural resources has to be
improve infrastructure as society demands purified for human consumption.
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2. Policies of the State

In Sri Lanka, the National Water Supply &
Drainage Board, as the main organization for
planning, developing, commissioning and
distributing water in the country, is respon-
sible for the provision of clean pipe borne
water to the general public. Generally,
water is extracted from rivers, reservoirs and
sometimes from deep wells constructed at
suitable locations. Presently there are
many water supply schemes constructed by
the National Water Supply & Drainage
Board which maintains and distributes water
through some of the water supply schemes
while others are maintained by local authorities.

In spite of many water supply schemes in Sri
Lanka, more than 70% of the population still do
not have access to pipe borne water and of the
30% population given the facility, a fair
proportion still does not get an uninterrupted
supply.

In Sri Lanka, we have a national policy on
water supply and the main objective of this
policy is to ensure access to clean drinking
water and proper sanitation to the entire
population by the year 2025. Apart from this,
the policy is also directed at achieving the
following objectives:

i.). To provide clean water to at least
85% of the population through pipe
borne water or by bore hole wells,
dug wells or rain water by the year
2015.

ii.). To improve the quality of service
by the National Water Supply &
Drainage Board and to maintain
high standards in view of achieving
national goals.

iii. ). To provide sufficient sanitation

facilities to a population of more

than 80%by providing sewerage
systems, latrines etc.

increased demand
the expansion of
other economic

To meet the
created by
industry  and
sectors.

iv. ).

Vo). To provide technical input for local
government institutions and
community organizations to assist
in the implementation of water
supply and sanitation facilities.
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vi.). To provide water management
such as surface water drainage and
to make use of storm water for

drinking puroses.

vii. ). To encourage community
participation in water supply
schemes at appropriate levels.

Therefore, most of the features listed above
which necessitate the development of water
resources, have been adopted in water supply
schemes implemented by the National Water
Supply & Drainage Board.

In order to facilitate this process and in order to
provide clean drinking water without
impurities, it has been the practice in water
supply schemes to construct plants to purify
water  before distribution for human
consumption.

3. Development of the Scheme

The water supply scheme which was
implemented in Ampara to feed the eastern
coastal towns also has similar features. This
project came into operation in the year 2004
where the National Water Supply & Drainage

Board, in collaboration with Ottokumpu
Australia (Pvt) Ltd., of Australia, did the
planning, designing and construction to

supply water for a population of nearly 750
thousand in the eastern coastal towns.
Although this project consisted of two phases,
a proposal was submitted to have an extra
phase to provide drinking water to an extended
area. Some of the townships that came under
this project were Ampara, Irakkamam,
Bangalawadiya, Sammanthurai, Oluvil, Karaitivu,
Sainthamaruthu and Maruthamunai.

4. Design of the Scheme

It is extremely important that water supply
infrastructure, or for that matter any other
infrastructure, should have the features of
simplicity, reliability, adaptability and cost
effectiveness. Complicated designs could lead
to errors and also sophisticated equipment
could have maintenance problems as we do not
have skilled technicians to meet such crises.
Therefore, simplicity in design is an essential
factor. Furthermore, when the water supply
scheme is commissioned it should be easily



operable and also should not have a major
impact on the environment. In designing
water supply projects, one should pay atten-
tion to all components of the project. Diver-
sion of water, storage, regulating and distri-
bution of water are important aspects.

In Phase | of the project there were many civil
engineering structures such as water pumps,
water towers and a pipe distribution system.
There were six water tanks constructed in
Phase Il of this project in capacities varying
from 750 cubic metres to 1,600 cubic metres.
The elevation of these tanks also varied from 22
m. to 25 m. Water for this scheme was drawn
from the Kondawatuwana Tank and a
treatment plant adjacent to this.tank was
constructed with the capacity to pump 16
million gallons of water per day. This
treatment plant has two clear-water tanks,
high-lift pump house, sludge-holding tank,
sludge thickener, filters and a service water
tower.

As there were many structures in this project,
this paper intends to emphasise on structural
design and construction of water towers which
were especially designed for this project,
bearing in mind the extra heights that were
necessary to obtain the required water pres-
sure for distribution purposes and other
reinforced concrete structures. A typical draw-
ing of the water tower is given in Fig. 1.
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5, Construction Process

The diameters of these tanks were extended up
to 18 m. As it was very important to maintain
the quality of concreting, it was decided to
construct these tanks at the ground level.
Therefore a method had to be conceived by the
Structural Engineers to lift these tanks up once
they were completed at the ground level and to
fix them firmly at the required elevations so
that whilst maintaining stability, water is
retained without any possible leakage.

Initially, the Structural Engineers concentrated
on designing a suitably shaped tower so that
lifting of the tanks could be done without any
hindrance. It was decided that a circular
shaped tower with a reasonable diameter
would serve this purpose. As it was necessary
to standardize the size of the tower so that
whatever equipment used for lifting the tank
could also be standardized in view of
minimizing the cost of lifting, a diameter of size
6 m was decided on as practical for the
purpose. It was also a requirement that the
tower should resist lateral wind loading which
was considered as 75 metres per second.
Further to this the tower was also designed to
resist vertical loads acting on the tower as well
as the tank. The Structural Engineer also had to
face the challenge of designing a tower to
accommodate a feasible arrangement to lift the
water tank up to the required level. In order to
facilitate this, a vertical tower was designed
with a thick concrete lid at the top so that jacks
could be used against this section to lift the
water tanks.

After construction of the centre tower, the tank
was built around the tower at the ground level.
Construction of the water tank had been quite
fast and economical as the formwork was done
at the ground level and pouring of concrete had
been quite easy. Thereafter the tanks were lifted
to the required level and anchored firmly using
concrete corbels. To lift the water tank eight
cables were used around the periphery of the
centre core thereby distributing the lifting load
evenly on the jacks. The jacking system was
controlled by a synchronized arrangement so
that the lift at every stage could be maintained
evenly on all sides thus preventing high
eccentric and uneven loading on jacks due to
possible tilting of the tank. The top cover
mentioned earlier was designed for placing the
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