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Abstract
Objective To investigate the microbiological quality of
well water in the Kalutara district.

Method   A retrospective analysis was carried out of reports
on water samples taken from tube wells, protected wells
and unprotected wells in Kalutara district in 2007.
Information was obtained from laboratory registers and
request forms.

Results In 2007, the microbiological quality of 185
samples of well water had been tested. Of these, 120
(64.86%) were unsuitable for consumption, and 106
(57.3%) samples were contaminated with Escherichia
coli.

Conclusions  A high percentage of well water samples
tested from the Kalutara District were unsuitable for
consumption, with over half contaminated with
Escherichia coli.

Introduction
The year 2008 was declared as International Year of

Sanitation by the World Health Organisation (WHO).
Provision of an adequate supply of safe drinking water is
one of the main aims of proper sanitation. On average, as
much as one-tenth of a person’s productive time is wasted
due to disease resulting from consumption of con-
taminated water. About 77% of the population of Kalutara
district in Sri Lanka, use well water as their main source of
drinking water [1]. According to the WHO, non-pipe borne
water supplies, including water from wells or springs, may
often be contaminated with pathogens [2]. Water from
such sources often requires treatment and protected
storage in order to be safe for consumption [2].

There are very few published studies on micro-
biological quality of well water in Sri Lanka [3]. A study in
the Kurunegala district in 1987-1988 [4], found that 60%
of people used protected wells, 30% used unprotected
water sources, and 10% used hand pumps and piped water
supplies. In this study the proportion of contaminated
samples was high, with the exception of piped supplies
and water from hand pumps. The faecal coliform count
was highest in water from unprotected sources [4].

This study was undertaken to evaluate microbial
contamination of well water in the Kalutara district.

Methods
A retrospective analysis of laboratory data on water

samples taken from tube wells, protected wells and
unprotected wells in the Kalutara district was carried out.
Information was obtained from laboratory registers and
request forms, and analysed manually.

Water samples, which were collected following a
standard procedure in sterile bottles were brought to the
laboratory within 2 hours of collection or in ice packs if
later by Public Health Inspectors trained in the collection
and transport of water samples. Presumptive coliform
counts and E. coli counts were determined using the
multiple tube method. On the first day 10 ml and 1 ml of
each sample were inoculated into 5 tubes of double
strength and 5 tubes of single strength MacConkey Broth,
respectively. 1 ml of a 1 in 10 dilution of each sample was
also added to 5 tubes of single strength MacConkey Broth.
Tubes were incubated for 24 to 48 hours at 37°C, and
observed for gas and turbidity. The number of tubes
positive for gas and turbidity for each sample were read
according to the MPN table and presented as the total
coliform count per 100 ml. The positive tubes were then
sub-cultured to Brilliant Green Bile Broth and Tryptone
Water, and incubated at 44°C for 24 to 48 hours. Kovac’s
reagent was added to the Tryptone Water tubes and mixed.
Appearance of a red ring at the upper layer indicates a
positive indole test. The number of tubes with production
of gas at 44°C and a positive indole test was taken as
being positive for E. coli, and the count was read according
to the MPN table. The results were interpreted by a
Consultant Microbiologist using the Sri Lanka Standard
614: Part 2:1983 with amendments approved in 1988 [6].

Results
The microbiological quality of 185 samples of well

water from the Kalutara district was tested in 2007. Of
these, 120 (64.86%) were unsuitable for consumption, and
106  (57.3%) were contaminated with E. coli, indicating
recent faecal pollution.

Discussion
The WHO recommended indicator organism of

choice for faecal pollution is E. coli. Water intended for
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human consumption should not contain E. coli [5]. We
found that nearly two thirds of water samples from wells
in the Kalutara district were microbiologically unsuitable
for human consumption. A survey undertaken by the
Department of Census and Statistics in Sri Lanka in 2006
to 2007 concluded that 86% of households in Sri Lanka
use safe drinking water [3]. This was on the assumption
that water from protected wells, and tube wells and pipe-
borne water is safe. However, protected wells may have
microbial contamination even though they are protected
at the ground level. A survey done in tsunami affected
areas of the Southern Province of Sri Lanka showed that
80% of people were satisfied with the provision and quality
of drinking water [6]. However, a study carried out in the
Matara district using a field test kit for H2S has shown
that water obtained from 65% of dug-up wells and 100%
of tube wells has faecal contamination [7]. This data is
comparable to ours, although we could not obtain
information of the type of wells from which our water
samples were obtained.

There is no planned protocol for sampling of well
water for microbiological analysis in Sri Lanka. Though
there is an understanding that water samples from the
Kalutara district should be sent to the Laboratory of
National Institute of Health Sciences for microbiological
testing, there is no proper mechanism to monitor it.

Conclusion
Most well water samples tested from the Kalutara

district were unsuitable for human consumption. The

community should be educated regarding the high
possibility of contamination of well water and the
importance of boiling or otherwise treating water before
consumption.
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