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Abstract
Background: In the current scenario, the urbanization is happening at a faster pace and the economy is not able to match at par with urbanization,
this In turn is causing problems of unavailability of safe and potable water along with proper sewage system, despecially in urban slums. As a
result of the scenario many urban slums are still using poor quality pit latrines and even drawing water from nearby wells, water taps which are
not complying with government norms. Space is also a big problem which is being faced by these slums, due to which there is a lack of enough
spaces in the houses and nearby areas, therby causing overcrowding. Due to overcrowding, the space between houses, pit latrines, wells, taps and
water bodies has decreased and thus the potential of contamination of water bodies by fecal microorganisms has increased drastically. Given the
above knowledge, a study is much needed to estimate the presumptive and differential coliform count of water samples from the urban slum area
in Lucknow. Subjects & Methods: A cross-sectional survey was conducted during the period of January to June 2019. Samples were collected
from all the taps, hand pumps that were currently in use, along with potable water stored in households of Sarvodaya Nagar (an urban slum
area), Lucknow and were processed in the Microbiology department of IIMS&R, Lucknow. Results: A total of 53(63%) samples were taken
from Public supply, out of which 36(67. 9%) were found unsatisfactory and 17(32.0%) were intermediate, were found to be contaminated with
Pseudomonas sp., E.coli, Thermotolerent E.coli, Klebsiella Spp. Citrobacter, Enterococcus and Pseudornonas Spp., E.coli, Thermotolerent E.coli,
Klebsiella respectively. In the study more than half of the samples were taken from the Public water supply. Out of these about seventy percent
were unsatisfactory and were found to be contaminated with Pseudomonas. Conclusion: The proper sanitation, regular treatment, supervision of
water sources, arid regular bacteriological assessment of all water sources for drinking should be planned and conducted.
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Introduction

The provision of safe and affordable water supply for everyone
is one of themajor challenges for people residing in developing
countries especially in urban slums, hence a goal has been
made to be achieved by 2030. [1] Urban slums constitute
one third ie 860 million, of the total population residing
in developing countries. [2] Urban slums are always under
political and legal issues which makes the accessibility of
people residing there for clean and safe water a bit difficult. [3,4]
Many slums in developing countries are registered by the
government. There are few slums in many cities that provide
land security. In simpler words, people residing in such slums
have some legal property rights and easy access to safe and
potable water supply, despite not being owned by them. On

the contrary, almost 60% of urban slum settlements are not
notified by the government of India, due to this the government
doesn’t provide its monetary supports and habitats suffer from
poor accessibility of conveyance, piped safe water supply,
electricity and sanitary latrines. [5] Many low and middle-
income countries namely Kenya, Bangladesh and Nigeria have
similar policies of land tenure cooperation and water access for
people dwelling in urban slums. [6,7] despite having stringent
public health and backings to providemunicipal water supplies
and sanitary latrines the basic reasons for unavailability of
such services is lack of property rights, and to back this
provision the high courts also passed a law in support of
the urban slums. [4] An accessible and more likely acceptable
clean water supply is the basic human need but unfortunately,
many people living in urban slums of developing countries
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have poor accessibility to satisfactory and safe water. As per a
survey conducted way back in 1996 the people living in peri-
urban slums were been deprived of safe water in urban areas
due to speedy urbanization. [8] The stringent policy should
be made for safe water supply and appropriate sanitation
as it has been suggested by a united nation that due to
fast urbanization the problems of these basic needs will be
increased drastically between 2000 and 2030. [9] Due to the
injudicious disposal of excreta and improper hygiene, the
incidence of water-borne diseases like hepatitis B, ascariasis,
schistosomiasis, cholera typhoid, polio will increase gradually.
According to the world health organization the consumption
of contaminated and polluted water in developing countries
can account for one-third of total deaths, thereby decreasing
the production time to one-tenth. [10] The WHO also stated
that almost 22 million people dying of diarrhea and 10% of
the population suffers from parasitic infestation. [11,12] Keeping
this background knowledge in view the aim of the study was
to determine the quality and extent to which the water is
contaminated at the study area, the knowledge of which can
be used to take necessary actions by the municipal corporation
and Uttar Pradesh Jal Nigam (Indian water utility) in district
Lucknow(India). The water sample collected from different
regions of Sarvodayanagar were subjected to portability
analysts to have an insight into the bacteriological condition
of drinking water.

Subjects andMethods

It was an observational study having a cross-sectional design,
conducted from January 2019 to June 2019. Samples were
collected from all the taps, hand pumps that were in use during
the surveys, along with potable water stored in households
of Sarvodaya Nagar (an urban slum area), Lucknow and
were processed in the Microbiology department of IIMS&R.
Lucknow. The sample size was calculated with alpha 3%
and power 80%. Informed consent was taken prior to the
collection of water samples. Ethical approval was obtained
from the Institutional Ethical Committee of Integral University
Lucknow. Sterile glass stoppered bottles (250mL) were used
to collect water samples. Using cotton wool soaked in 70%
ethanol, the outlet of the tap/had-pump were sterilised. The
tap was turned on, for maximum flow for two minutes and
then 200ml water was collected under medium flow, cap
was replaced after the sample was kept within cool-packs
and brought to the laboratory for processing within 6 hours.
Samples collected were labelled properly with details like
date of collection, time, place including the source from
where it has been collected. A structured questionnaire was
used to obtain the necessary information from all the 84
selected households. Bacteriological examination was done by
Differential coliform count and Presumptive coliforrn count.
The presumptive coliforrn count (Multiple tube method) was

expressed as the most probable number (MPN) of coliform
organisms per 100 mL of water. Mac Conkey purple broth in
single and double strength was added to the bottles or tubes.
Durham’s tube was to detect gas production. Bromocresol
purple was the indicator. Ameasured amount of water samples
were added to tubes containing Mac Conkey purple broth by
sterile graduated pipettes as under:

• Of water added to one bottle of 50 mL double strength
medium.

• Of water each-added to 5 tubes or 10 mL double-strength
mcdium.

• Of water each-added to 5 tubes of 5 mL single strength
medium.

Analysis: The data were analysed using SPSS Software.

Results

A total of 84 water samples from different water sources.
21(25%) samples were taken from the Submersible pump,
53(63%) samples were taken from Public supply, 3(3.6%)
samples were taken from RO/UV filter and 7(8.3%) samples
were taken from Gravity based purifiers. [Figure 1]

Figure 1: Distribution of water source according to the
site.

Out of the total sample (n=84), 40(47.6%) were unsatisfactory
and not suitable for human consumption whereas, 21(25%)
samples were intermediate, 8(9.5%) samples were satisfactory
and 15(17.8%) samples were found to be excellent. It is to be
noted that in the upper table which is showing the number
of unsatisfactory samples is zero for Gravity-based purifier
& RO/UV Filters whereas the public supply is the most
contaminated followed by the Submersible water is used for
drinking purposes. [Table 1]

[Figure 2] showing the percentage of isolates obtained from
Submersible pump percentage of Pseudomonas, Thermo-
tolerant E.coli, E.coli, Klebsiella spp. are (57.1%), (23.8%),
(28.5%), and (4.7%). From Public supply percentage of
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Table 1: - Result of Presumptive coliform count in relation to a water source.
Source Total sample

n=84
Excellent MPN
(<1)

Satisfactory
MPN (1-3)

Intermediate
MPN (4-9)

Unsatisfactory MPN
(>10)

Submersible
pump

21 (25%) 9 (42.8%) 4 (19.0%) 4 (19.0%) 4 (19.0%)

Public supply 53 (63%) 0 0 17 (32.0%) 36 (67.9%)
Gravity based
purifier

7 (8.3%) 4 (57.1%) 3 (42.8%) 0 0

RO/UV Filter 3 (3.6%) 2 (66.6%) 1 (33.3%) 0 0

Figure 2: Percentage of isolates from different sources

Pseudomonas, Thermotolerant E. coli, E. coli, Klebsiella spp.,
and Enterococcus are (98.1%), (7.5%), (52.8%), (43.3%) and
(1.8). Gravity based purifier percentage of Pseudomonas spp.
are (42.8%) and at the last from RO/UV filter percentage of
isolates (33.3%). [Figure 2]

Discussion

In our study among 84 samples, 17.9% were of excellent
quality, 9.5% samples were satisfactory, 25% were of
intermediate quality, and a high number were unsatisfactory
or unfit for drinking (47.6%), Pseudomonas spp., and E.coli
were most common isolates. Thakur et al., in his study
also found that who have reported that 29.4% out of total
water samples were excellent, 11.76% were satisfactory,
5.88% were of intermediate quality, and a huge percentage
(52.94%) were highly unsatisfactory, they also found that
E.coli and Enterobacter aerogenes were present in most of
the water samples. [13] Out of 40 unsatisfactory samples 38
(95%) showed growth of E.coli or Thermotolerent E.coli
which indicates recent fecal contamination by human or
animal excreta. This is in similarity to the study performed

by Balaraman et al., who reported E.coli in 16(94.1%) out of
17 unsatisfactory samples. [14] Sixty-seven out of 84 samples
showed growth of Pseudomonas, one possible reason could be
the presence of Pseudomonas in water naturally. According
to Bartram et al. [15] and Hardalo et al, [16] Pseudomonas
can survive in the environment for a longer period of time
and can even multiply in various aquatic habitats. Therefore
the presence of this species is not indicative of probable
fecal contamination of water source. 47.6% of samples were
unsatisfactory and not suitable for human consumption. This
is similar to a study done by Tamble et al, [17] who reported
45.9% pollution rate of piped water while in a study done by
Singh et al, [18] reported 28% of groundwater supplied through
taps was unsatisfactory. In our study, the most common isolate
was Pseudomonas followed by E.coli, Klebsiella, Citrobacter
and Enterobacter. This is in contradiction with a study done
by Chauhan et al, [19] In our study, Public water supply
showed a higher level of contamination, which is being
followed by water from submersible pumps. Whereas in a
study conducted by (Sita et al., submersible pumps showed the
highest contaminated source. [20] Our study is in contradiction
with the study done by Ngwa-Chrysanthus et al. [21]

Conclusion

More than half of the water samples were taken from Pub-
lic supply. Out of which about seventy percent were unsat-
isfactory and were having Pseudomonas sp., E.coli, Thermo-
tolerent E.coli, Klebsiella Spp, Citrobacter, Enterococcus and
Pseudomonas Spp., E.coli, Thermotolerent E.coli, Klebsiella
respectively as the main contaminants. Hence the water should
be properly cleaned and treated by local authorities. These
authorities should regularly supervise the water sources for
their bacteriological contamination so that diarrhoeal diseases,
worm infestation and other diseases could be averted.
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