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ABSTRACT 
 

 Pathogenic micro organisms exist in groundwater from wells which tap the overburden and weathered regoliths of Basement 
Complex aquifers. However, research work which establishes poor groundwater quality and improper sitting of wells at critical locations 
has not been carried out.  In this study, eigthy (80) raw well waters in Ago-Iwoye, Ijebu-Igbo and Oru/Awa communities, were 
investigated to determine the rate of fecal contamination.    Serial dilutions, plate counts of culturally viable bacteria and isolation of 
Enterococcus species were carried out. Pure cultures were obtained and isolates were identified using standard methods. The ranges of 
depth of wells sampled in Ijebu-Igbo, Oru/Awa and Ago-Iwoye communities were 3.56 – 6.79 m, 3.16 – 9.35 m and 2.76 – 6.79 m, 
respectively. Ijebu-Igbo well water samples had total coliform counts of 22.4 x 102 and 13.1 x 103 CFU/ml. The lowest Enterococci counts 
of 5.0 x 102 and 2.2 x 103 CFU/ml were in well waters sampled in Oru/Awa communities. The predominant genus was Staphylococcus 
aureus (36.9 %), while Salmonella showed the lowest frequency of 2.5 %.  T-test on coliform count in water from wells near septic tanks 
showed significant value. From this study well water investigated are not suitable for human consumption due to contamination with 
matters of fecal origin in varying degrees. Most members of the Enterobacteriaceae from the well water samples should be of concern for 
urgent and preventive measures to imminent water borne diseases in the communities. 
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INTRODUCTION  
 
 Water is believed to be reasonably free from 
bacteria contamination when it occurs at appreciable 
depth.  For this reason groundwater is considered 
safe for domestic use when exploited by boreholes or 
any other sanitary means. One of the large numbers 
of variables in which ground water quality has been 
always determined, is through its chemical 
composition [22]. However, it has been established 
in technical literature that pathogenic micro 
organisms exist in groundwater from wells which tap 
the overburden and weathered regoliths of Basement 
Complex aquifers. Owojori [18] investigated 
bacteriological content in addition to physico-
chemical parameters of surface water and 
groundwater in the Basement aquifer of Oru and 
Ago-lwoye. Results of the bacterialogical study 
reveal that water from ground source, though 
contains some microorganisms but still within the 

permissible limit of the World Health Organisation 
[23] monitored groundwater pollution in four 
communities, namely Ago-lwoye, Oru, Awa and 
Ijebu-lgbo. The study attests to the groundwater 
suitability in the communities for domestic purpose, 
based on measured chemical characteristics. It, 
however, reveals that the water is biologically 
questionable for human consumption. Efuntoye and 
Apanpa [12] attribute of occurrence of pathogenic 
micro organisms encountered in raw groundwater 
samples from wells in Ago-lwoye to poor sanitation 
condition in the communities. It was strongly 
recommended that treatment of water from wells in 
the area should be on the basis of their 
bacteriological quality. Although, the research work 
confirmed groundwater pollution in certain parts of 
Ago-lwoye to result from non-human fecal sources, 
it was clearly established that some unkept wells in 
the area habour bacteria of human fecal sources that 
are resistant to multiple antibiotics. 
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  The demand for water supply in Ago-Iwoye; a 
university town, and its environ has increased 
tremendously in the last 25 years.  This is as a result 
of rapidity in the population of students and staff of 
Olabisi Onabanjo University in addition to the 
indigenes of the community.  Thus, there arouse a 
need for water search from doubtful sources 
especially, shallow hand-dug wells.  So far, basic 
features and characteristics of the environment in 
which the wells are located as well as the poor 
hygienic conditions that the wells are been exposed 
are yet to be linked with fecal contamination. This 
study is borne out of the need to examine and 
determine bacteriological properties of raw water 
samples from different wells in Ago-lwoye and its 
environs. Furthermore, well features and conditions 
of the environment within which the wells were 
located are now seriously considered to undoubtedly 
prove contamination from human fecal source. 
 
Study Area: 
 Ago-Iwoye is a rural community in Ijebu North 
local government area of Ogun State. 
Geographically, it lies between latitudes 6o56’N and 

7o00’N and longitudes 3o54’E and 4o00’E, with 
neighboring towns such as Ijebu-Ode, Oru, Awa and 
Ijebu-Igbo (Figure 1). The drainage system in the 
area is provided by tributaries and sub tributaries 
derived from River Omi and River Osun, with an 
undulating topography and moderate relief. 
According to Gbadegesin [13] the vegetation cover 
of the area includes shrubs, lowland forest trees, with 
trees with height range of 16 – 30 mm (middle tree), 
larger and tall trees of 40 – 50 mm range in height.  
Presently, the larger part of the area has been 
converted to commercial and residential uses, leaving 
the area with only sparse vegetation.  
 The study area is within the tropical region, 
usually marked with alternating wet and dry season 
with mean temperature of 30oC and average humidity 
of 5% throughout the year.  The mean monthly 
rainfall varies from 5mm in January to more than 200 
mm in June and July. The relative humidity in lower 
amount of about 140 mm is recorded in August. On 
seasonal basis, the wind velocity is higher during the 
wet season, with a rapid change in percentage 
frequency distribution. 
 

 

 
                                                   Fig. 1:Map of the study area 
 
 The entire area is underlain by igneous and 
metamorphic rocks of the Older Granite Suite and 
Gneiss Complex respectively, which outcrop in most 
parts of the study area [21]. In a reconnaissance 
survey, porphyritic granite-gneiss, biotite-granite-
gneiss, biotite-hornblende gneiss, porphyritic-granite 
aplite and pegmatite were identified in the area. 
Groundwater presence in the area reflects a 
characteristic hydrogeological situation typical of the 
Basement Complex Aquifer.  This is governed by the 
extent of weathered overburden and presence of 
fractures and joints [1]. In this case, Offodile, [16] 
and Pelczar et al. [19] noted that only a small portion 
of the total zone of saturation is composed of rocks 
which store and transmit significant quantities of 
water. 
 

Method Of Study: 
Field Work and Measurement: 
 A reconnaissance survey was carried out in Ago-
Iwoye, Oru /Awa and Ijebu-Igbo in order to ascertain 
the rock types in the area, and to identify various 
wells to be sampled.  A total of 80 well water 
samples were obtained in the entire area; 30 well 
water samples in Ago-Iwoye, 20 well water samples 
in Oru and 30 well water samples in Ijebu-Igbo.  
Depth to water level and depth to ground level in 
each well were measured and recorded. 
 
Well Features and Sampling:  
 The studied wells were categorized based on 
certain important features.  Some were ringed with 
cement casing and others were not ringed.  Those 
with head-cover and others without well cover.  
Those that were close to septic tanks and others were 
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far away from septic tanks.  Eighty well water 
samples were collected, each in a 2-liter sterile 
polythene bottle, after rinsing with the water from the 
wells being sampled.  The samples were taken from 
each of the well after active disturbance in order to 
avoid taking non-representative sample of stagnant 
water.  The samples were carefully sealed and stored 
in a cool place, before being transferred to the 
laboratory within 12 hours. 
 
Enumeration of bacterial population: 
 Determination of bacterial load in water samples 
were done in triplicates. The total numbers of 
culturable heterotrophic bacteria were determined by 
serial dilution and plating on general purpose media. 
Serial dilutions of water samples (1 ml fresh volume) 
were made with one-fourth strength Ringers solution. 
Plate counts of culturally viable bacteria were made 
on Tryptone Soya Agar (TSA; Oxoid, Basingstone, 
Hampshire, England) amended with 0.1 g/l 
cyclohexamide. The plates were inoculated with 1ml 
of water inoculum and cultured at 37°C for 24 hours.  
 

Isolation and characterization of Enterococcus 
species: 
 Isolation of Enterococcus species was carried 
out on Bile Esculin agar. The bacterial isolates were 
identified as described by Barrow and Feltham. Pure 
cultures of isolates were kept on nutrient agar slants 
at 12°C until used. The isolates were identified on 
the basis of cellular morphology following Gram 
stain, and results of biochemical testing, including 
catalase production, growth in 6.5% NaCl broth, 
haemolytic activity and motility [9]. 
 
Results And Discussion 
 
 The well parameters measured were well depth 
(WD) and water level (WL).  The measured WD 
generally ranged from 2.76 m to 9.20 m, while WL 
varies from 0.62 m to 3.83 km. The ranges of depth 
of wells sampled in Ijebu-Igbo, Oru/Awa and Ago-
Iwoye communities were 3.56 – 6.79 m, 3.16 – 9.35 
m and 2.76 – 6.79 m, respectively. The minimum 
well depth occurred in Ago-Iwoye community (4.51 
m) while it was highest in Oru/Awa community (6.62 
m) (Table 1). 

 
                                                                         Table 1: Depth and groundwater level of sampled wells. 

LOCATION 
WELL DEPTH (WD) 

RANGE 
(m) 

AVERAGE 
WELL DEPTH 

(WD) 
(m) 

WATER 
LEVEL 
(WL) 

RANGE 
(m) 

AVERAGE 
WATER 
LEVEL 
(WL) 
(m) 

IJEBU-IGBO 3.56 – 6.79 5.03 0.58 – 1.41 0.99 
ORU/AWA 3.16 – 9.35 6.62 0.62 -2.03 0.94 

AGO-IWOYE 2.76 – 6.79 4.51 0.72 – 3.03 2.41 

 
 Average total bacterial counts were highest in 
well waters sampled in Ijebu-Igbo community with 
average values of 91 x 102 and 44.9 x 103CFU/ml. 
This was followed by well waters sampled in Ago-
Iwoye community with average total bacterial counts 
of 77.1 x 102 and 39.3 x 103 CFU/ml. Oru/Awa well 
water samples had the lowest average total bacterial 
counts of 61.4 x 102 and 33.3 x 103 CFU/ml (Table 
2). Similarly, Ijebu-Igbo well water samples had the 
highest total coliform counts of 22.4 x 102 and 13.1 x 
103 CFU/ml.  This was also followed by well waters 
sampled in Ago-Iwoye community with average total 
coliform counts of 20 x 102 and 9.7 x 103 CFU/ml. 
The lowest coliform counts of 19 x 102 and 8.9 x 103 
were encountered in well waters sampled in 
Oru/Awa communities (Table 2). 
 Enterococci counts (CFU/ml) of some well 
water samples in Ijebu-Igbo, Ago-Iwoye and 
Oru/Awa communities were also determined. It was 
found that well waters sampled in Ijebu-Igbo 
community had the highest average enterococci 
counts of 6.4 x 102 and 3.6 x 103 CFU/ml. The 
sampled well waters in Ago-Iwoye had enterococci 

counts of 5.9 x 102 and 3.2 x 103 CFU/ml. The lowest 
enterococci counts of 5.0 x 102 and 2.2 x 103 CFU/ml 
were encountered in well waters sampled in 
Oru/Awa communities (Table 3). 
  Morphological and biochemical characteristics 
of bacterial isolates from well water samples in these 
communities revealed the presence of eight genera of 
bacteria from the well water samples (Table 4). 
These include Staphylococcus aureus, E. coli, 
Klebsiella sp., Pseudomonas aeruginosa, 
Enterobacter sp., Salmonella sp., Proteus sp and 
Serratia sp. Two hundred and forty-four (244) 
bacterial isolates belonging to theeight genera were 
identified. The most predominant genus was 
Staphylococcus aureus constituting 36.9 % of the 
isolates. This was followed by Enterobacter  which 
constituted 29.1 %.  Micrococcus constituted 13.9 %, 
while each of Bacillus and Proteus constituted 5.3 %.  
However, E. coli and Klebsiella constituted 4.1 % 
and 2.9 % respectively with subordinate Salmonella, 
which constituted 2.5 % . 
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Table 2: Bacteria count (CFU/ml) of water samples from hand dug wells in Ijebu-Igbo, Oru and Awa communities, Southwestern Nigeria. 

Location Well No 
Total Bacterial Count CFU/ml Total Coliform Count CFU/ml 
102 103 102 103 

IJ
E

B
U

-I
G

B
O

 
C

O
M

M
U

N
IT

Y
 

A1 42* 30* 18* 09* 
A2 50 * 45* 34* 22* 
A3 180* 93* 30* 17* 
A4 45* 34* 20* 11* 
A5 150* 38* 22* 15* 
A6 120* 45* 21* 10* 
A7 113* 51* 23* 17* 
A8 110* 47* 19* 08* 
A9 48* 36* 18* 12* 
A10 52* 30* 19* 10* 

TOTAL AVERAGE VALUE 91 44.9 22.4 13.1 

A
G

O
-I

W
O

Y
E

 
C

O
M

M
U

N
IT

Y
 

O1 47* 40* 16* 09* 
O2 139* 52* 22* 11* 
O3 49* 29* 21* 10* 
O4 100* 69* 20* 07* 
O5 82* 44* 31* 16* 
O6 91* 40* 21* 11* 
O7 42* 17* 11* 06* 
O8 45* 25* 16* 09* 
O9 52* 20* 16* 07* 
O10 124* 57* 26* 11* 

TOTAL AVERAGE VALUE 77.1 39.3 20 9.7 

O
R

U
-A

W
A

 
C

O
M

M
U

N
IT

Y
 

W1 51* 30* 16* 09* 
W2 34* 23* 19* 10* 
W3 26* 17* 13* 05* 
W4 87* 45* 26* 11* 
W5 108* 54* 25* 12* 
W6 49* 30* 31* 13* 
W7 46* 30* 11* 05* 
W8 101* 58* 16* 07* 
W9 88* 32* 22* 11* 
W10 24* 14* 11* 06* 

TOTAL AVERAGE VALUE 61.4 33.3 19 8.9 
*  Mean value of every three well waters sampled. 

 
Table 3: Enterococci counts (CFU/ml) of some well water samples in Ijebu-Igbo, Oru and Awa communities, Southwestern Nigeria. 

Location Well No. 
Total Bacterial Count CFU/ml 

102 103 

IJ
E

B
U

 –
 IG

B
O

 
C

O
M

M
U

N
IT

Y
 

A1 8.0* 5.0* 
A2 7.0* 3.0* 
A3 6.0* 4.0* 
A4 4.0* 1.0* 
A5 10.0* 6.0* 
A6 5.0* 4.0* 
A7 7.0* 4.0* 
A8 4.0* 3.0* 
A9 6.0* 3.0* 

A10 7.0* 3.0* 

MEAN VALUE 6.4 3.6 

A
G

O
-I

W
O

Y
E

 
C

O
M

M
U

N
IT

Y
 

O1 5.0* 4.0* 
O2 9.0* 4.0* 
O3 3.0* 3.0* 
O4 4.0* 3.0* 
O5 7.0* 3.0* 
O6 4.0* 3.0* 
O7 4.0* 3.0* 
O8 8.0* 5.0* 
O9 9.0* 5.0* 

O10 6.0* 2.0* 

MEAN VALUE 5.9 3.2 

O
R

U
-A

W
A

 C
O

M
M

U
N

IT
Y

 W1 3.0* 1.0* 
W2 6.0* 3.0* 
W3 5.0* 3.0* 
W4 5.0* 2.0* 
W5 4.0* 3.0* 
W6 6.0* 3.0* 
W7 2.0* 2.0* 
W8 4.0* 2.0* 
W9 2.0* 1.0* 

W10 3.0* 2.0* 

MEAN VALUE 5.0 2.2 
*  Mean value of every three well waters sampled. 
 
 
 
 
 
 



177                              Adebisi N.O. et al, 2015 /Journal Of Applied Sciences Research 11(22), November, Pages: 173-178 

 

Table 4: Morphological and biochemical characteristics of bacterial isolates from well water samples in Ijebu-Igbo, Oru and Awa   communities, Southwestern Nigeria. 

Parameters 
Most Probable Isolates 

Staphylococcus aureus 
E. 

coli 
Klebsiella sp 

Pseudomonas 
aeruginosa 

Enterobacter sp Salmonella sp Proteus sp Serratia sp 

Gram’s reaction + - + - + - - - 
Catalase test + + + + - + - - 
Citrate test - + + + + + - + 

Oxidase test - - + + -    
Coagulase test + - - - - - - - 

Indole test - + - - -    
Urease activity + - + NA NA - - - 

Cellular morphology Cocci 
Straig

ht 
rods 

Rods Rods Cocci Rods Rods Rods 

Growth on blood 
agar (colony) 

creamy white 
Circul

ar 
Large white Greenish Creamy NA NA NA 

Growth on Mannitol 
salt agar 

bright yellow N/A N/A N/A N/A N/A N/A N/A 

Growth in 
MacConkey agar 

N/A 
Red/P

ink 
Mucoid Pale Pink Creamy Yellow Pink/Red 

Glucose A A A N/A A A/G A/G A/G 
Lactose A A A N/A A A/G A/G A/G 
Sucrose A A A N/A A - - - 
Mannitol A A D N/A A A/G - - 
Maltose A A N/A N/A A A/ G A A/G 

- (No growth), + (growth), N/A - Not applicable 

 
 Statistical T-test analysis was run for each pair 
of the three features, such that independent sample 
for wells that were ringed or not ringed, covered or 
not covered and those near septic tank and away 
from septic tank. The results of statistical T-test for 
the three features are summarized in Table 5.  The 
variables of the well features were treated as 
independent sample.  The marked difference between 
any pair of the features stated above is denoted by P.  
The P-value in the number of isolated organisms 
from waters between wells that are close to septic 
tank, and are away from septic tank is 0.00002.  The 
P-value in number of isolated organisms from waters 

between wells that are ringed and those that are not 
ringed equals 0.972711, and in the case of isolated 
organisms from waters between wells that are 
covered and wells that are not covered is 0.545147.  
Marked difference is usually significant at P < 
0.5000.  Only the P-value in the number of isolated 
organisms between wells that are close to septic 
tanks and those away from septic tank is less than 
0.05, which implies a significant difference.  
Statistically, it is evident that the main source of 
contamination of the studied well waters is from the 
septic tank.  

 
Table 5: Statistical (T-test) analysis on features of sampled wells. 

T-test for Dependent Variables. Marked differences are significant at p < .05000 

WELL FEATURES Mean Std Dev. N Diff 
Std Dev 

Diff 
T df P 

Wells near septic tanks 4.128205 1.341238  
 

1.282051 
 

2.11447 
 

3.786454 
 

38 
 

0.000629 
Wells not near septic 

tanks 
2.846154 1.136441 39 

Ringed wells 3.777778 1.244671  
0.222222 1.569552 0.8495 35 0.401377 

Unringed wells 3.555556 1.361605 36 
Covered  wells 3.461538 1.143544  

-0.17949 1.536774 -0.72938 38 0.470239 
Uncovered wells 3.641026 1.477679 39 

 
 Water meant for human consumption should be 
safe and acceptable and must be free from all 
pathogenic organisms. According to guidelines for 
drinking water quality, the results of the present 
study indicated that all the well water sources tested 
were of poor microbiological quality [10]. The 
present study indicated very high level of 
contamination of well waters used by inhabitants of 
the study areas, as well as a high diversity of 
bacterial organisms. This indicated that well waters 
sampled in these different communities were very 
poor as shown by high counts of bacterial indicators. 
Similar results have been described by other authors 
on studies done in different rural communities of 
South Africa. Several sources of contamination could 
be suggested and could include the possibility of 
contamination from pit latrines. In fact, the 
construction of hand dug wells in these areas does 
not always respect the location regulations to make 
sure that underground waters are not situated close to 

pit latrines; for example, which might be sources of 
contamination. Previous studies in Zimbabwe 
indicated that pit latrines were microbiologically 
impacting on groundwater quality up to 25 m lateral 
distance [9].  
 
Conclusions And Recommendation: 
 It can be concluded in this study that well waters 
investigated are not fit for human consumption as 
they all found to be contaminated with matters of 
faecal origin in varying degrees. Most members of 
the enterobacteriaceae were isolated from the well 
water samples and this should be of great concern. 
The coliform bacteria present in the studied well 
waters are those which signify contamination of fecal 
origin. Urgent and preventive measures need be put 
in place to prevent imminent water borne diseases 
which usually arise from bacteria strain.  
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