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Abstract 
The quest to prevent and control waterborne diseases has aroused the need for constant water 
monitoring and control. This study was aimed at the examination of the quality of different domestic 
water samples from selected locations in Bwari Area Council, Federal Capital Territory, Abuja. Water 
from different sources in selected locations in Kubwa, Dutse and Bwari metropolis of the Bwari Area 
Council, Abuja were obtained using sterile containers. Physicochemical characteristics of water samples 
were assessed following standard methods. Possible microorganisms in the sampled water were isolated 
and identified using standard microbiological methods while the multiple tube fermentation method 
was also used to detect the volume and presence of Escherichia coli with other coliforms. The percentage 
occurrence of the bacterial and fungal isolates was detected. Results obtained show that the 
physicochemical parameters were within the guidelines and standard recommended by the World 
Health Organization (WHO). The study also revealed a bacterial count that ranged from 3.8x105 

CFU/mL to 1.78x107 CFU/mL and the bacterial isolates; Escherichia coli, Staphylococcus spp, Bacillus 
spp and Pseudomonas spp while the fungal isolates Aspergillus spp, Mucor spp and Candida spp. 
Candida species was most frequently isolated fungal species with a percentage occurrence of 55 % 
followed by Mucor spp (30 %) and Aspergillus spp (15 %), the least occurred. The percentage 
occurrence of the bacterial isolates showed Staphylococcus spp as the most occurring with the 
percentage occurrence of 60 % followed by Bacillus spp having percentage occurrence of 30 %. These 
findings indicate the presence of coliform bacteria, E coli in the borehole water and also the presence of 
other bacterial species such as Staphylococcus spp, Pseudomonas spp and Bacillus spp while the fungal 
species; Candida, Mucor and Aspergillus. These isolates are of public health importance as Aspergillus 
spp. May cause aspergillosis in humans, while Staphylococcus spp. Is associated with food intoxication. 
 
Keywords: Domestic water, Fungi, Bacteria, Bwari, Abuja. 
 
 
INTRODUCTION  
A vital natural resource, water has an impact on life's social, economic, and ecological 
sustainability elements (Daum, 2014). When determining the acceptability of water for home 
use, water quality is just as crucial as water quantity (Amadi et al., 2012). Water free from 
infectious agents and poisonous chemicals is advised for that human should take because its 
quality is of significance to the health of any community (Seib, 2011; Madueke et al., 2014). 
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Through a variety of terms in global treaties and assertions, accessibility to potable waters has 
emerged as a human right (Grady et al., 2014), a worldwide issue that is still receiving 
attention.  
 
Though about 70% of the surface of the universe is water, it is now an insufficient commodity 
in many parts of the world. (Boretti and Rosa, 2019) observed that lack of water is a global 
challenge, affecting 7.7 billion persons today. Akinde et al. (2019) in a research work noted the 
inadequacy in systems supplying water and reduced quality of portable water in the rural 
villages of the southwest, Nigeria while Obeta (2019) observed that in many rural 
communities of developing nations including Nigeria, lack enough water supply compared 
with the demand, this results in a reduced water use that many individuals suffer. Ishaku et 
al (2011) found out that more than 70% of families in rural communities do not have access to 
clean water supply stating that these individuals depend on self‐water supplies including 
rivers, perennial streams, water ponds and unprotected wells. Also, Domínguez et al (2019) 
observed that water supply systems in villages of the less developed nations have shortages 
that affects their sustenance. Olawale et al (2020) in their work noted that it has been a 
challenge for many years, to provide a sustainable water supply systems in developing 
nations of the world and that this has made villagers to depend on contaminated water from 
various sources. This they emphasized as an acute problem because of the deterioration of 
water infrastructure and the frequent breakdown of systems that accidentally has led to lack 
of portable water in the Sub‐Saharan African region. 
 
Deteriorated home water quality at the point of consumption raises issues and concerns all 
over the world, but it is said to be more common in poorer nations and to be worse in rural 
areas Liu et al., 2017). According to a National Bureau of Statistics (NBS) report, because of the 
shortage of portable water, approximately 27 % of the rural residents in North Central or Far 
North Nigeria rely solely on springs, streams, ponds, rivers, dams, and rainwater as their 
primary sources of water for domestic uses (Taiwo et al., 2012). Studies have indicated that 
these areas have high rates of water-borne illnesses such as cholera, dysentery, diarrhea, and 
hepatitis, which kill at least 100,000 adults and children annually. [Raji and Ibrahim, 2012; 
Oguntoke,2009]. According to the WHO, drinking contaminated water in impoverished 
nations causes about 80% of infections (Khan et al., 2013) and unclean and low-quality water 
is responsible for roughly 3.1% of deaths (Pawari and Gawanda, 2015). Water quality needs 
to be continuously monitored and controlled at the point of consumption as well as at the 
source in order to effectively prevent and manage waterborne infections. Contaminants can 
enter water bodies through a variety of routes; some naturally occurring sources include 
compounds found in drinking water. A variety of inorganic and organic chemicals can be 
found in any natural water source. Many of these chemicals are necessary for daily nutrition, 
while others are the result of human pollution in a small area that affects very few water 
sources. Finally, the majority of chemicals in drinking water only become harmful to human 
health after prolonged exposure (WHO, 2013).  Many bacteria are found in water naturally; 
some of these may not be harmful to health or perhaps beneficial; nevertheless, the presence 
of pathogenic microorganisms is harmful to health (WHO, 2013). In the examination of water 
quality, pathogenic microorganisms are a major source of concern. The main categories of 
pathogenic microorganisms that are important for the quality of drinking water are viruses, 
bacteria, fungi, protozoa, and other biological entities. Microbiological contamination is the 
term used to describe the existence of any one of these pathogenic microorganisms in water 
(WHO, 2017).  
 
Microbiological pollution is the greatest significant concern to public health when it comes to 
drinking water, hence water quality studies become of great importance (CAWAST, 2013).  
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Thus, this study was conducted with a view to evaluating the water quality of households in 
selected locations in Bwari Area Council. 
 
MATERIALS AND METHODS  
 
Study Location 
The study area is Bwari in Bwari Area Council, Abuja which is among the six Area Councils 
in Abuja, Bwari Area Council has an area of 914.5 km2 , a population of 170,930 by 2015 and 
is located on the co-ordinates of 8°56′29″ North, 7°5′31″ with very dry seasons and limited 
rainfall. 
 

  
 
Figure 1. Map of Abuja showing the six area councils including Bwari area council. 
Source: Sylvester et al., 2017 

 
Sample Size and Collection 
The random sampling technique was employed to reduce bias and improve the 
representativeness of data.  A total of twenty water samples three (3) each of tap water and 
two (2) each of borehole water samples were obtained from Dutse and Bwari metropolis while 
five (5) tap water and (5) borehole water samples were collected from Kubwa, all in Bwari 
area council. Theses location just like most urban areas in Nigeria, rely heavily on ground 
waters such as boreholes (Owumah et al., 2013). It is mostly piped through pumps/tap and 
hand wells and sometimes spring. At each sampling point the sterile containers were rinsed 
with the water to be collected before collection and these were taken to the laboratory at once 
for analysis (Renner and Wosa, 2016).  
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Physicochemical Analysis 
The parameters analyzed include; 
 
Temperature: The temperature of the water samples was taken in situ in degree Celsius APHA 
(2012). 
 
Colour: The spectrophotometer (model HACH DR 5000) was used to determine the colour of 
the water samples APHA (2012).  
 
Turbidity test: The standard method of APHA (2012). was also used to measure turbidity 
using HACH model DR2010 turbidity meter.  
 
Conductivity: Electrical conductivity was measured using the electric conductivity meter 
conductivity meter (HACH model 44600) 200 mL of the sample was measured into sterile 
beaker and the calibrated conductivity meter was inserted into the beaker with the tip 
containing the electrode touching the water for approximately 3minutes until the conductivity 
reading became stable. The measurement was taken and recorded immediately. The electrode 
of the conductivity meter was rinsed with distilled water, dried with tissue and then a portion 
of the sample and the rinse water was discarded before another measurement. APHA (2012).  
pH: This was determined using a calibrated pH meter (model IH 98129) A volume of 200 ml 
of the water samples were measured into a beaker.  The pH meter probe and the temperature 
probe were then inserted making sure it did not touch the beaker. The pH reading was then 
taken from the Liquid Crystal Display (LCD) after it had stabilized. In between readings, the 
electrode of the pH meter was rinsed with distilled water to avoid contamination. APHA 
(2012).   
 
Total Dissolved Solid:  TDS is used as an indicator test to determine the general quality of 
water whether it is corrosive, salty or has brackish taste. TDS in drinking water may originate 
from natural sources, sewage, industrial waste-water and chemicals used in water treatment 
process, and the nature of the piping used to convey the water to the household (APHA,1995). 
The TDS of the water samples was measured using conductivity/ TDS meter. APHA (2012). 
Total hardness: A 250 ml conical flask was filled with a measured 100 ml of water. After using 
EDTA reagent, deionized water was used to rinse the burette. The EDTA reagent was put into 
the burette. The conical flask was filled with 20 drops of K10 buffer solution and 5 drops of 
Erichrome black T indicator. The solution was titrated against 0.04N EDTA until the endpoint 
was indicated by a shift in colour from violet to blue. The amount of 0.04N EDTA used is 
determined by the burette's reading APHA (1995). 
 
Total alkalinity: A 100 ml of the various water samples were measured and put into 250 mL 
conical flasks. The water samples received two drops of methyl orange added to them. After 
being cleaned, the 50ml burette was filled with the alkalimetric reagent, and it was titrated 
against the sample solution   APHA (2012). 
 
Chloride ion: Measured water samples (100 mL) were placed in a conical flask. Silver nitrate 
was used as the titrant, and five drops of potassium dichromate (K2Cr2O7) was added as an 
indicator. Silver chromate, which is formed when silver ion and chromate ion combine close 
to the end point, shows the end point shifting from yellow to brick red APHA (2012).  
 
Isolation of Microorganisms  
This was done using pour plate method. A sterile pipette was used to measure 1mL of the 
1:10 diluted sample into sterile petri-dishes and molten nutrient agar (for bacteria) and potato 
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dextrose agar (for fungi) was poured on each of the plates aseptically. These were gently 
swirled for even distribution of the inoculum in the media. After solidification the plates were 
inverted and incubated at 37oC for 24 hours and 28oC for 72 hours (Babalola et al., 2024). 
 
After incubation, bacterial and fungal colonies were sub-cultured on freshly prepared nutrient 
agar and potato dextrose agar media respectively and pure cultures were maintained at 4oC 
in the refrigerator for further analysis. 
 
The multiple tube fermentation method was used to determine the quantity and presence of 
E.coli and other coliforms.  The multiple tube fermentation method was applied, following the 
guidelines provided by standard procedures for the analysis of water and waste water (Baird 
et al., 2017). In sterilized McCartney bottles, ten (10 mL) water samples were mixed to ten ml 
of double strength lactose broth. Following a 24-hour incubation period at 37 ̊C, all of the 
McCartney bottles were checked for the generation of acid and gas, as evidenced by 
cloudiness and gas trapping in the Durham's tube within the fermentation bottles. As a 
control, sterile deionized water was utilized. The most probable number (MPN) of coliform 
per 100 milliliters of water sample was calculated using standard procedures and the MPN 
table (Baird et al., 2017). Positive tubes that showed production of acid and/ or gas were plated 
into eosin methylene blue (EMB) agar plates and incubated for 24 hours. Confirmatory test 
and completed tests were carried out.   
 
Characterization and Identification of Bacterial Isolates   
Pure cultures of the isolates were Gram stained and subjected to preliminary identification 
using standard biochemical methods as described by Cheesbrough (2006). 
 
Characterization and Identification of Fungal Isolates 
Fungal colonies were aseptically selected from the pure culture and put on a sanitized, grease-
free slide. Using a mounted needle, a tiny piece of the mycelium from the fungal culture plates 
was taken out and added to a drop of lactophenol cotton blue stain that had been applied to 
a clean slide. With the help of the two mounted needles, this was gently teased on the slide, 
and a cover slip was lowered on it. The slide was inspected using an x40 objective microscope 
(Cheesbrough, 2006). 
 
Calculation of Percentage Frequency of Microbes 
Percentage frequency of bacterial and fungal isolates in the water samples type was calculated 
using the formula;   PF (%) =Nt/Np×100 
Where;  
PF = Percentage frequency 
Np = Number of positive samples 
 Nt = Total number of samples collected 
 
RESULTS AND DISCUSSION 
Results 
The table shows the number of water samples obtained from different locations within Bwari 
Area Council, Abuja (Table 1). The number of tap water and borehole samples were less at 
Dutse and Bwari, because of the difficulty in accessing these water samples from the 
households within the said study location. 
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Different locations of the water samples 
Sampling locations Total samples obtained  

Kubwa 10 (5 TW) (5 BHW) 
Duse 05 (3 TW) (2 BHW) 
Bwari Metropolis 05 (3 TW) (2 BHW) 

TOTAL  20 

 
The results of the Physicochemical analysis of the different water samples are shown in Table 
2. All the parameters were within the standards provided by Nigeria Standard for Drinking 
Water Quality (NSDWQ, 2017) and (WHO, 2011). 
 
Table 2. Physicochemical analysis of the water samples 

Samples pH COLOR 
(TCU) 

TEMP. 
(o C) 

TURB. 
(NTU) 

COND. 
(µS/cm) 

TDS 
(mg/L) 

T.H 
(mg/L) 

T.A 
(mg/L) 

Cl 
(mg/L) 

K TW1 7.25 BR 26 1.16 71.2 47.1 1.3 1.4 1.7 
K BHW1 7.4 9 29 3.28 79.2 52.1 1.6 1.6 2.3 
D TW1 7.2 BR 27.8 0.29 76.4 45.1 1.1 1.2 1.2 
D BHW1 7.5 5 28.1 1.27 82.3 47.3 1.3 1.5 1.3 
B TW1 7.2 BR 26 0.25 74.8 44.2 1.1 1.4 2.3 
B BHW1 
SON (2015) 

7.3 
6.5-
8.5 

4 
15 

28.1 
Ambient 

1.03    
5 

77.7 
1000 

45.0 
500 

1.4 
150 

1.6 
200 

2.8 
250 

WHO 
(2011) 

6.5-
8.5 

15 Ambient 5 1000 600 500 150 250 

 
Table 3 shows the total bacterial count of the water samples which ranged from 3.8x105 CFU/ 
mL to 1.78x107 CFU/mL 
 
Table 3. Total bacterial count 

Code Counts (CFU/mL) 

K TW1 6.3x105 
K BHW1 1.02x107 
K BHW2 1.58x107  
K BHW3 1.33x107 

K BHW4 1.78x107  
K BHW5 1.62x107  
D TW1 5.1x105 
D BHW1 1.35x107  
D BHW2 1.54x107 
B TW1 3.8x105 
B BHW1 1.09x107 
B BHW2 1.25x107 

 
Table 4 shows macroscopic characteristics of the bacterial isolates including their different 
shapes, elevation pattern, colour, size, consistency, surface and edge characteristics.  
 
Table 4. Morphological characteristics of the bacterial isolates 
Isolates  Shape  Elevation  Edge  Surface Structure Consistency  Colour  Size 

K TW 1 Irregular  Flat  Undulate  Smooth Opaque   Moist Pink 
pigmentation 

>1mm 

K BHW 1 Irregular  Raised  Entire  Smooth Opaque  Moist Pink 
pigmentation 

>1mm 

K BHW 2 Irregular  Flat  Entire  Smooth Translucent Moist Greenish 
metallic 
sheen 

>1mm 

D TW 1 Irregular  Raised  Curved  Smooth Opaque  Moist  Pink 
pigmentation 

>1mm 
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D TW 2 Circular  Flat  Curved  Smooth Transparent  Moist Pink 
pigmentation 

>1mm 

D TW 3 Irregular  Raised  Undulate  Smooth Translucent  Moist Pink 
pigmentation 

>1mm 

D BHW 1 Circular  Raised  Curved  Smooth Opaque    Moist Pink 
pigmentation 

>1mm 

D BHW 2 Irregular  Raised  Curved  Smooth Translucent  Moist Pink 
pigmentation 

>1mm 

B TW 1 Irregular  Raised  Undulate  Smooth Transparent  Moist   Pink 
pigmentation 

>1mm 

B TW 2 Irregular  Flat  Entire   Smooth Transparent  Moist Pink 
pigmentation 

>1mm 

B TW 3 Irregular  Raised  Undulate  Smooth Opaque  Moist Pink 
pigmentation 

>1mm 

B BHW 1 Irregular  Raised  Undulate  Smooth Opaque  Moist Pink 
pigmentation 

>1mm 

B BHW 2 Irregular  Raised  Entire   Smooth Transparent  Moist Pink 
pigmentation 

>1mm 

 
Table 5 shows the grams reaction, cell morphology and the biochemical characteristics of the 
bacterial isolates. 
  
Table 5. Microscopic characterization and Biochemical tests of bacterial isolates 

Isolates Gram 
reaction 

Cell 
morphology 

Catalase 
test 

Coagulase 
test 

Indole 
test 

Citrate 
test 

Urase 
test  

Oxidase 
test  

Suspected 
Isolate   

K TW1 +ve Cocci +ve -ve Partial  -ve -ve -ve Staphylococcus 
species 

K BHW1 +ve Rods +ve -ve -ve -ve -ve -ve Bacilli species 

K BHW2 -ve Rods +ve -ve +ve -ve -ve -ve E. coli 

D TW1 +ve Cocci +ve -ve +ve -ve -ve -ve Staphylococcus 
species 

D TW2 +ve Cocci +ve +ve +ve +ve -ve -ve Staphylococcus 
species 

D TW3 +ve Cocci +ve -ve -ve -ve -ve -ve Staphylococcus 
species 

D BHW1 +ve Cocci +ve -ve Partial  +ve -ve -ve Staphylococcus 
species 

D BHW2 +ve Cocci +ve -ve Partial  +ve -ve -ve Staphylococcus 
species 

B TW1 +ve Cocci +ve -ve Partial  +ve -ve -ve Staphylococcus 
species 

B TW2 +ve Rods +ve +ve Partial  +ve -ve -ve Bacillus species 

B TW3 +ve Cocci +ve -ve Partial  -ve -ve -ve Staphylococcus 
species  

B BHW1 +ve Rods  +ve -ve +ve +ve -ve -ve Bacilli species 

B BHW2 -ve Rods  +ve -ve +ve +ve -ve +ve Pseudomonas 
aeruginosa 

Key: +ve- Positive,    ve- Negative 
 
Table 6 describes the morphological characteristics of the fungal isolates. 
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Table 6. Morphological characteristics of the fungal isolates 
 

Sample Colony 
characteristics 

Texture Pigment Size Microscopy Isolate 

KTW1 White margin 
Elevation: Flat 

creamy Grey to 
yellow 

Medium Oval shape with 
short slender 
tube-like 
structure 

Candida spp 

KBHW1 White colony 
Margin: 
Irregular 
Elevation: 
Raised 
 

Cottony 
fluffy 

Grey and 
golden 
yellow 

Large Globose 
sporangia on 
sporangiophores 
branched 

Mucor spp 

KBHW2 White colony 
Margin: 
Undulate 
Elevation: 
Raised 

Cottony Grey  Medium  Globose 
sporangia on 
sporangiophores 
branched 

Mucor spp 

KBHW3 White colony 
Margin: 
Irregular 
Elevation: 
Raised 

Cottony 
fluffy 

Grey and 
golden 
yellow 

Large Globose 
sporangia on 
sporangiophores 
branched 

Mucor spp 

KBHW4 Black colony 
Margin: Entire 
Elevation: 
Raised 

Powdery Brown 
aspergillin 
and golden 
yellow 

Big Hyphae and 
septate and 
hyaline smooth 
walled 
conidiophores 
arising from foot 
cell 

Aspergillus 
niger 

KBHW5 Black colony 
Margin: Entire 
Elevation: 
Raised 

Powdery Brown 
aspergillin 
and golden 
yellow 

Big Hyphae and 
septate and 
hyaline smooth 
walled 
conidiophores 
arising from foot 
cell, vesicle fertile 
bearing two series 
of sterigmata 

Aspergillus 
niger 

DTW1 White margin 
Elevation: Flat 

Creamy Grey to 
yellow 

Medium Oval shape with 
short slender, 
tube-like 
structure 

Candida spp 

DBHW1 White colony 
Margin: Entire 
Elevation: 
Raised 

Cottony  Golden 
yellow 

Medium Globose 
sporangia on 
sporangiophores 
branched 

Mucor 
species 

DBHW2 Black colony 
Margin: Entire 
Elevation: 
Raised 

Powdery Brown 
aspergillin 
and golden 
yellow 

Big Hyphae septate 
and hyaline 
smooth walled 
conidiophores  

Aspergillus 
species 

BTW1 White margin 
Elevation: Flat 

Creamy Grey to 
yellow 

Medium  Oval shape with 
short slender, 
tube-like 
structure 

Candida 
species 

BBHW1 White colony 
Margin: 
Undulate 
Elevation: 
Raised 

Cottony Grey Medium  Globose 
sporangia on 
sporangiophores 
branched 

Mucor 
species 
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BBHW2 White colony 
Margin: 
Undulate 
Elevation: 
Raised 

Cottony  Grey Medium Globose 
sporangia on 
sporangiophores 
branched 

Mucor 
species 

 
Table 7 enumerates the percentage occurrences of the bacterial and fungal isolates. 
Staphylococcus spp (60 %) and Candida spp (55 %) were observed to be the most occurring 
bacterial and fungal isolates respectively. 
 
Table 7: Percentage occurrence of bacterial and fungal isolates 

Isolates  Occurrence  % occurrence 

Bacteria   
Bacillus Species  6 30 
Staphylococcus species 12 60 
E. coli 1 5 
Pseudomonas species 1 5 
Total 20 100 
 
Fungi 

  

Mucor Species 6 30 
Aspergillus niger 3 15 
Candida species 11 55 

Total 20 100 

 
DISCUSSION 
The study examined the water samples physicochemical characteristics, including 
temperature, pH, conductivity, total hardness, total dissolved solids, total alkalinity, and 
chloride ion. According to Olajire and Imeppeoria (2001) temperature is one of the key 
physicochemical parameters used to evaluate the quality of water for human consumption 
and regulate a variety of activities in waterbodies, including the rate of chemical reactions, the 
decrease in gas solubility, and the enhancement of taste and colour. From the results of the 
present study, the temperature ranges for tap water and borehole water were 26oC to 27.8oC 
and 28.1°C to 29°C, respectively. The mean temperature is in line with the NSDWQ criterion 
of ambient temperature.]. The maximum water temperature of 28 °C from various Nigerian 
water sources was recorded by (Oparaocha et al., 2000) nevertheless, this is greater than the 
Bahir Dar town research (15–20 °C) Milkiyas et al., 2011). The hydrogen ion concentration 
(pH) of water is a critical parameter because it regulates chemical reactions and biological 
processes that occur effectively only within a narrow range (Kolawole et al., 2013). In this 
study, the pH values ranged from 7.2 to 7.5, indicating conditions that are essentially neutral 
to slightly alkaline. These values fall within the acceptable limits of 6.5 to 8.5 recommended 
by the NSDWQ and the World Health Organization for potable water. However, these 
observations differ from the reports of Shittu and colleagues (2008) and Adesakin et al. (2020), 
who documented pH values outside this range. 
 
The number of ions in water is measured by electrical conductivity, which has much impact 
on flavour and, consequently, on how well-liked the water is by the consumer. Water samples 
conductivities ranged from 29.50 µS/cm to 218.00 µS/cm. The NSDWQ maximum allowable 
conductivity value of 1000 µS/cm was not exceeded by the observed range. A range of 0.25 
NTU to 3.28 NTU of turbidity was  observed. Greater than 50% of the data had values that fall 
within the permitted range when compared to the WHO drinking guideline and the NSDWQ 
value of 5 NTU maximum allowable limit (SON 2017; ,WHO 2011).  
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The total dissolved solids (TDS) in water is the sum of all the cations and anions present, 
which include calcium, magnesium, sodium, carbonate, bicarbonate, chloride, sulphate, 
phosphate nitrate, and organic and other ions. When TDS concentrations are higher than what 
the WHO recommends, it has an impact on the flavour of drinking water. The TDS values 
recorded in this findings are within the WHO's recommendations and standards, and the 
readings did not go over the given value. The metrics for total hardness, total alkalinity, and 
chloride ion concentration were all within the NSDWQ and WHO guidelines (SON 2017; 
WHO 2011). 
 
The total bacterial counts ranged from 3.8 × 10⁵ to 1.78 × 10⁷ CFU/mL, indicating notable 
variation across the sampled water sources. The bacterial genera identified included 
Escherichia coli, Staphylococcus spp., Bacillus spp., and Pseudomonas spp. These findings align 
with previous observations, including those of Adedotun (2024), who reported the isolation 
of Escherichia coli, Bacillus subtilis, and Pseudomonas aeruginosa from various natural water 
sources, as well as Adesakin et al. (2020), who similarly documented the occurrence of 
Escherichia coli in water samples. In this study, Staphylococcus spp. were the most frequently 
encountered bacteria, accounting for 60% of the isolates, whereas Pseudomonas spp. and 
Escherichia coli were the least prevalent, each representing 5%. Fungal analysis revealed the 
presence of Aspergillus spp., Mucor spp., and Candida spp., with Candida spp. emerging as the 
dominant fungal group, constituting 55% of the total isolates. The results also showed that, 
out of all the sources sampled, only the borehole water from Kubwa phase 4 (K BHW2) had  
E. coli present, and the observed value is higher than the Nigeria Standard for Drinking Water 
Quality (NSDWQ) and the WHO value for drinking water, which is 0 CFU/100 mL for E. coli. 
This finding revealed that, the Phase 4 borehole water (K BHW2) in Kubwa was contaminated 
with faeces which is likely due to its proximity to septic tank.  
 
CONCLUSION 
The findings of this study indicate that the physicochemical characteristics of the water 
samples were within established standard limits and are therefore unlikely to pose a health 
risk to consumers. Microbiological analysis revealed the presence of Staphylococcus spp., 
Bacillus spp., Escherichia coli, and Pseudomonas spp., with percentage occurrences of 60%, 30%, 
and 5%, respectively. Among the fungal isolates, Candida spp. was the most frequently 
detected (55%), whereas Aspergillus spp. was the least prevalent (15%). Notably, Escherichia 
coli was the only coliform bacterium recovered, and it was detected exclusively in borehole 
water samples from Kubwa Phase 4. 
 
RECOMMENDATIONS 
To minimize the risks associated with contaminated water, it is essential to strengthen 
community awareness of water safety planning and basic household treatment practices, 
including boiling water prior to consumption. The use of corrosion-resistant stainless-steel 
pipes within distribution systems is advisable to limit pipe deterioration, which may lead to 
structural weaknesses and potential leakage. Pipe installations and connections should be 
carried out by qualified professionals, with routine inspection and maintenance to ensure 
system integrity. Any detected leaks should be promptly identified and repaired to prevent 
contamination. Borehole construction should adhere strictly to established World Health 
Organization guidelines to safeguard water quality. Additionally, storing water in properly 
maintained plastic tanks and implementing regular cleaning of tank interiors are necessary to 
reduce the likelihood of microbial proliferation 
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