Journal of Applicd Life
Scicn

Journal of Applied Life Sciences International

6(3): 1-7, 2016; Article no.JALSI.27231
ISSN: 2394-1103

SCIENCEDOMAIN

[ - SCIENCEDOMAIN international
S www.sciencedomain.org

Investigation of Faecal Coliform Contamination
of Domestic Water Sources in Ebonyi Local
Government Area, Ebonyi State, Nigeria

C. V. Nwidembia®, O. O. Odikamnoro®, A. U. Nnachi®, C. C. Egwuatu?®,
l. N. Aghanya®, O. I. Ezejiofor?, I. Mbachu®, C. O. Ukaegbu®, A. M. Efunshile’
and P. O. U. Adogu*

'Department of Biological Science, Faculty of Science, Ebonyi State University, Abakaliki, Nigeria.
2Department of Immunology, Faculty of Medicine, Nnamdi Azikiwe University, Awka, Nigeria.
3Department of Medical Microbiology and Parasitology, Faculty of Medicine,

Nnamdi Azikiwe University, Awka, Nigeria.

*Department of Medicine, Faculty of Medicine, Nnamdi Azikiwe University, Awka, Nigeria.
*Department of Obstetrics and Gynecology, Faculty of Medicine, Nnamdi Azikiwe University,
Awka, Nigeria.

®Department of Medical Microbiology, Faculty of Medicine, University of Jos, Jos, Nigeria.
"Department of Medical Microbiology and Parasitology, Faculty of Medicine,

Federal Teaching Hospital, Abakaliki, Nigeria.

Authors’ contributions

This work was carried out in collaboration between all authors. Author CVN designed the study and
served as the principal investigator. Author OOO participated in study design and served as the
principal supervisor. Author AUN participated in the study design and sample processing, and drafted
the manuscript for publication. Authors CCE and INA participated in sample collection and analysis.
Authors OIE, IM and COU patrticipated in study design and sample collection. Authors AME and
POUA participated in data acquisition and analysis. All authors read and approve the manuscript.

Article Information

DOI: 10.9734/JALSI/2016/27231
Editor(s):

(1) Muhammad Kasib Khan, Department of Parasitology, University of Agriculture, Pakistan.

(2) J. Rodolfo Rendén Villalobos, Department of Technological Development, National Polytechnic Institute, México.
Reviewers:

(1) Maria Maura Margarita Teutli Le6n, Engineering Benemérita Universidad Auténoma de Puebla (BUAP), Mexico.
(2) Monthon Lertcanawanichakul, Walailak University 80161, Thailand.

Complete Peer review History: http://sciencedomain.org/review-history/15254

Received 25" May 2016
Accepted 25 " June 2016
Published 2 ™ July 2016

Original Research Article

*Corresponding author: E-mail: nnachiau@gmail.com;



Nwidembia et al.; JALSI, 6(3): 1-7, 2016; Article no.JALSI.27231

ABSTRACT

Aims: The investigation of faecal coliform contamination of domestic water sources in Ebonyi Local
Government Area, Ebonyi State, Nigeria was undertaken.

Study Design: This was a descriptive study.

Place and Duration of Study: Ebonyi Local Government Area of Ebonyi State, Nigeria from
September, 2014 to October, 2014.

Methodology: Samples from different water bodies in each of four communities in Ebonyi Local
Government area were collected and analyzed using standard bacteriological methods for water
analysis.

Results: In the four communities, well water samples from Mbeke and Ndiagu communities
showed high content of faecal coliform with 50%, and 90% respectively, while faecal coliform from
stream water samples was recovered more from Ndiabor and Nkaleke communities with 55.6% and
50% occurrences respectively. The result of the percentage bacteriological analysis showed that
the faecal coliform and Escherichia coli have 45% and 12% prevalence respectively in stream water
samples, 0% prevalence each in borehole water samples and 12.5% prevalence each in pond
water samples.

Conclusion: The high presence of faecal coliform bacteria in these water bodies used for drinking,
swimming and other domestic purposes is of public health significance considering the possibility of
serving as vehicles for disease transmission. Effort should be geared towards educating the
inhabitants of the study area on the need for proper disposal of refuse, treatment of sewage and the

need to purify their water to make it fit for drinking and other purposes.

Keywords: Water; faecal contamination; coliform; water-borne diseases.

1. INTRODUCTION

The potential health hazards posed by
contaminated water from numerous sources
have received an overwhelming concern due to
the associated burden of waterborne ilinesses
[1]. The most predominant waterborne disease,
diarrhoea, has an estimated annual incidence of
4.6 billion episodes and causes 2.2 million
deaths every year [2]. Children are the main
victims of diarrhoea and other faecal-oral
disease, and also the most likely source of
infection [3] Water pollution has been identified
as one of the causes of disease outbreak [4].
Pollution results from an alteration in the
physical, biological and chemical regimes in the
water environment which dangerously affect
human life quality, as well as the life of other
animals and plants [5,6].

Globally, water bodies including freshwaters
have become one of the major means for the
disposal of wastes especially the wastes that
comes from industrial and agricultural practices
closest to the water sources. The biological,
physical and chemical nature of the recipient
water bodies are greatly influenced by these
habits [7]. The physical quality of the water is
initially degraded by the wastes. Subsequently,
the water bodies are biologically degraded. This
is important as it regards variety, number, as well
as organization of the microorganisms [8]. Waste

materials are often assimilated by the water
bodies which receive these wastes without
reasonable degradation of few water quality
regimes, which then give rise to its capacity of
assimilation seen as extent of assimilation [9].
Consequently, the freshwater quality is
degrading daily as a result of many
unwholesome activities by man and other means
of freshwater contamination. The addition of
waste water, industrial and municipal wastes into
the water bodies greatly affect the biological
quality thereby rendering them unfit for use
[10,11]. Water contamination by effluents has
raised a question of considerable public and
scientific concerns because of its evidence of
extreme danger to human wellbeing as well as
biological ecosystems [12].

The recent years have witnessed enormous
concern over the microbial quality of drinking
water [13-16]. The greatest risk to public health
from microbes in water is associated with
consumption  of  drinking-water  that is
contaminated with human and animal excreta
[17]. Human faeces can contain a variety of
intestinal pathogens which cause diseases
ranging from mild gastro-enteritis to the serious
dysentery, cholera and typhoid [18]. Total and
faecal coliforms have been enumerated from
various water sources [19]. The presence of
faecal coliforms indicates the contamination of
water with faecal material than may contain



pathogenic organisms. These indicator bacteria
were found to be more common in unprotected
water sources than protected water sources [20].

The production of water that is good for
consumption is the major objective of municipal
water system [21]. For this to be possible, a good
knowledge of the water quality is necessary to
determine the method of purification to be used,
should the water source be contaminated.
Therefore, this work was an attempt to examine
different domestic water sources from Ebonyi
Local Government Area of Ebonyi State, Nigeria.
It was a solution-based research. The work is
tailored towards assessing the rate of domestic
water contamination as well as suggesting
various ways to mitigate the ugly phenomenon.

2. MATERIALS AND METHODS
2.1 Study Area

The study area is Ebonyi Local Government
Area, one of the 13 L.G. As in Ebonyi State,
Nigeria. Ebonyi Local Government Area is an
agrarian council area. It is located between
longitude 7°59'E and 8°20'E and latitude 6°22'N
and 6°43'N. The area falls within the climatic
region of South Eastern Nigeria where the rainy
season spans from April to October and dry
season from October to April [22]. The average
annual rainfall of the study area is about 1500
mm with actual surface temperature (seasonal
temperature) of between 24-36°C during dry
season and about 18°C during the rainy season
[22]. In the local government area, four randomly
selected communities namely; Ndiabor, Mbeke,
Ndiagu and Nkaleke were used for the study.

2.2 Sample Size and Source

Samples were collected from 320 sampling
points. Well, stream, borehole and pond water
bodies were used for the study. Samples were
collected separately in clean sterilized plastic
bottles in the month of September, 2014.
Samples were collected from Ndiabor, Mbeke,
Ndiagu and Nkaleke communities of Ebonyi
Local Government Area of Ebonyi State, Nigeria.

2.3 Sample Collection

Collection of the water samples was done
using a 50 ml pre-sterilized Schott Duran bottle
[23]. While sampling in the streams, the
collection bottle was lowered in water at a depth
of about 15 cm to 30 cm. The bottle was held at
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the base and placed against the direction of the
water flow. Immediately the water was collected,
the bottle was covered tight to avoid
contamination from air and hand. As soon as
each sample was collected, it was carefully
labeled, after which they were transferred
to the Department of Applied Microbiology
Laboratory, Ebonyi State University, Abakaliki for
analysis.

2.4 Bacteriological Water

Samples

Analysis of

Bacteriological analysis of water samples was
done by Most Probable Number (MPN) method
[24]. The test was performed sequentially in
three stages: presumptive, confirmed and
completed tests. Lactose broth tubes were
inoculated with different water volumes in the
presumptive test. Tubes that were positive for
gas production were inoculated into brilliant
green lactose bile broth in the confirmed test at
44.5°C and positive tubes were used to calculate
the MPN of coliforms in the water samples
following the statistical table. The completed test,
involving the inoculation of EMB agar plate,
nutrient agar slant and brilliant green lactose bile
broth and preparation of a gram stain slide from
NA slant, were used to establish that coliform
bacteria were present in the sample. The
complete process including the confirmed and
completed tests took at least 4 days of incubation
and transfer at 44.5°C.

2.5 Statistical Analysis

Data were analyzed using Statistical Package for
Social Sciences (SPSS) version 19.0.

3. RESULTS

The bacteriological quality of 40 water samples in
Ndiabor community was accessed based on
coliform MPN, presence of faecal coliform and
Escherichia coli. E. coli was seen a number of 8
times, out of which well water recorded the most
with 6(75%), followed by stream and pond water
with 1(12.5%) each, whereas borehole recorded
no E. coli. Also, 9 faecal coliform were found, of
which the highest was in stream water with
5(55.6%), followed by well water 3(33.4%) and
borehole recorded no faecal coliform (Table 1). A
total of 8 faecal coliforms were recovered from
Mbeke community out of which, 4(50%) were
from well water, 3(37.5) from stream water while
borehole showed the presence of no faecal
coliform (Table 2).
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Fig. 1. Map of Ebonyi Local Government Areas showing different communities
(Source: Department of Geology, Ebonyi State University, Abakaliki)

Out of the 15 faecal coliform recovered from
Ndiagu community, 9(60.0%) were from well
water, while 5(33.3%) were from stream;
borehole showed no faecal coliform presence.
Also at Ndiagu, a total of 6 E. coli isolates was
seen; the well water showed the most E. coli
presence with 3(50.0%) followed by pond water
with 2(33.3%) while borehole showed no E. coli
presence (Table 3).

At Nkaleke, a total of 8 faecal coliform was seen;
4(50.0%) were isolated from stream water,
followed by well and pond both with the
prevalence of 2(25.0%), borehole showed no
faecal coliform. The analysis indicated the
presence of 6 E. coli isolates, with stream water
recording most by 3(50.0%), followed by pond
water with 2(33.3%), borehole showed no E. coli
presence (Table 4).

Table 1. Faecal coliform contamination of domestic water from Ndiabor community

Water type  Number examined Faecal coliform assessment of ndiabor community
Coliform Faecal coliform Escherichia coli
MPN/100 ml

Well 10 7.1 3 6

Stream 10 0.4 5 1

Bore hole 10 0.2 0 0

Pond 10 3.4 1 1

Table 2. Faecal coliform contamination of domestic water from Mbeke community

Water type Number Faecal coliform assessment of Mbeke community
examined Coliform Faecal coliform  Escherichia coli
MPN/100 ml
Well 10 3.4 4 3
Stream 10 0.6 3 0
Bore hole 10 0.1 0 0
Pond 10 5.5 1 0
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Table 3. Faecal coliform contamination of domestic water from Ndiagu community

Water type Number Faecal coliform assessment of Ndiagu community
examined Coliform Faecal coliform Escherichia coli
MPN/100 ml
Well 10 6.0 9 3
Stream 10 0.6 5 1
Bore hole 10 0.3 0 0
Pond 10 5.0 1 2

Table 4. Faecal coliform contamination of domestic water from Nkaleke community

Water type Number Faecal coliform assessment of Nkaleke community
examined Coliform Faecal coliform Escherichia coli
MPN/100 ml
Well 10 7.0 2 1
Stream 10 0.4 4 3
Bore hole 10 0.8 0 0
Pond 10 2.1 2 2

Table 5. Percentage of coliform contamination of domestic water sources in Ebonyi local
Government area

Water type Number examined Faecal coliform Escherichia coli
Well 40 18(45%) 13(32.5%)
Stream 40 17(42.5%) 5(12.5%)

Bore hole 40 0(0%) 0(0%)

Pond 40 5(12.5%) 5(5.5%)

Total 160 40(25.0%) 23(14.37)

Table 5 above shows the result of the
percentage bacteriological examination of water
samples according to water sources. Well water
recorded the highest percentage (45%) of faecal
coliform while borehole recorded the least (0%)
percentage. Well water recorded the highest
percentage (32.5%) presence of E coli while
borehole water samples recorded the least
percentage (0%) of E coli presence.

4. DISCUSSION

The total coliform count for all the samples
except borehole water samples were accordingly
higher than the EPA permissible limit. EPA sets a
standard of zero faecal coliform per 100 ml of
drinking water [25]. Therefore, high coliform
count recorded in this study indicated that the
water sources were faecally contaminated.
Except borehole samples with approximately 0%
faecal coliform presence, other samples were
highly positive for faecal coliform. According to
EPA standard, if faecal coliform is detected in a
sample of water, such sample must be further
analyzed for E. coli with a view to assessing the
status of contamination with human and animal

wastes and possible pathogenic bacteria or
organisms such as Giardia spp. and
Cryptosporidium spp. [25].

Highest presence of faecal coliform (45%) in the
well water samples analyzed may be attributed to
shallowness of the wells, location of the wells
near septic tanks and soak away pits and non-
covering of the wells. The finding is in agreement
with the study results of Roohul-Amin et al. [23],
Okonko et al. [26], Ngele et al. [27], Ajala et al.
[28] and Shittu et al. [29]. The second highest
rate of faecal coliform (42.5%) in the sampled
streams is attributed to the release of animal and
human faecal wastes into the water and other
anthropogenic activities of man in and around the
water body. Also, after rainfall, faecal materials
might have been washed into the stream prior to
this study as the study was carried out in rainy
season. Pond water samples’ low coliform
(12.5%) level may be because of regulations
instituted by some communities within the local
government area against pollution of the pond
water systems. The result of zero percent faecal
coliform in the borehole samples could be linked
to the respective borehole depths and location of



such boreholes away from septic tanks or soak
away pits. Similar findings were reported by
lyasele and Idiata [30], where out of 30 borehole
water samples assessed bacteriologically from
Edo south and Edo north areas of Edo state,
Nigeria, none of the samples was positive for
total coliform. According to the World Health
Organization, the permissible limit for faecal
coliform and Escherichia coli is 0 mpn/100 ml of
water. In this study, the highest presence
(32.5%) of E. coli as recorded in well water
samples also show high contamination by faecal
wastes of humans and other animals. Poor
hygiene has led to hike in the contamination of
the drinking water sources.

5. CONCLUSION

The results showed high coliform presence
indicative of recent faecal contamination of the
water bodies at the time of this study. The result
of this study shows that the domestic water
sources of Ebonyi Local Government Area are
not fit for drinking and other household activities
as most of the of the examined samples are in
disagreement with international standard for
portable water. The high prevalence of
pathogens in water used for drinking, swimming
and other domestic purposes is of public health
significance considering the possibility of serving
as vehicles for disease transmission. Water from
the domestic sources need to be subjected to
treatment processes before use in order to
destroy or remove pathogenic organisms. Above
all, there is need to undertake further studies on
the subject matter for up to twelve months to
determine the monthly variations and to be able
to identify pathogen free period.

Therefore efforts should be geared towards
educating the inhabitants of the study area on
the need for proper disposal of refuse, treatment
of sewage and the need to purify their water to
make it fit for drinking and other purposes.
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