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ABSTRACT 
 

Drinking water is hardly found 100% pure in nature due to human activities and other natural 
factors. Many diseases in developing countries are caused by drinking contaminated water. Water 
samples collected were analyzed by automated instrumental methods prescribed by standard 
methods for the analysis of water and wastewater and the United State Environmental Protection 
Agency (USEPA). The results showed SO4

2-
 range  from ND to 60.00mg/L; pH 5.27 to 6.79; NO3

- 

1.19-11,64 mg/L; PO4
2- 

10.12 to 352.00mg/L;  Cd range from 0.011± 0.00 to 0.032 ± 0.00mg/L; Ni, 
from ND to 0.04 mg/L; Cr, ND to 0.686 ± 0.07mg/L; Pb ND to 0.34 ± 0.01mg/L, total bacteria count 
TaBC, 1.5 x 10

4
 to 8.5 x 10

4 
CFU/mL in the samples used. The calculated average daily intake 

Original Research Article 



 
 
 
 

Anthonia et al.; Asian J. Appl. Chem. Res., vol. 14, no. 2, pp. 36-45, 2023; Article no.AJACR.104748 
 
 

 
37 

 

(ADI) for Cd, Ni, Cr and Pb were within acceptable limits while the hazard quotients (HQ) for all the 
metals were >1, signifying that the population would experience non-cancer risks due to exposure 
to these metals in drinking water. The bacteriological study of the water samples also revealed that 
the water samples were all polluted with bacteria and coliforms. From the foregoing, these drinking 
water sources, therefore require treatment before consumption to minimize or avoid the incidences 
of water-related diseases. 
 

 
Keywords: Bacteriology; disease; hazard; heavy metals; water. 
 

1. INTRODUCTION 
 
“Drinking water quality is a worldwide concern 
and has a great impact on human health” [1]. 
“The safety of drinking water is shown in terms of 
its physical, chemical (mineral), and 
bacteriological parameters” [2,1]. “In developing 
countries such as Nigeria, most of the rural 
settlements are poor with a  lack of access to 
safe water supplies and hence rely mainly on 
rivers, streams, and wells as water sources for 
their daily needs” [1,3] . “Water provides essential 
elements, but when polluted with excess minerals 
and chemical solvents it becomes an undesirable 
substance that is injurious to human health” 
[4,5,6]. “Contamination of drinking water may 
arise from the introduction of chemical 
compounds into the water supply systems 
through leaks, cross-contamination or direct 
contamination by human activities around water 
bodies” [3,6]. 
 
Studies have shown that “over one billion people 
in the world lack access to safe drinking water 
and 2.5 billion people do not have access to 
adequate sanitation services” [7] “In many 
developing countries including Nigeria, clean 
pipe-borne water availability is limited and 
inadequate for the teeming population. Thus, an 
increasing number of people in semi-urban areas 
in the country depend on dug wells and water 
vendors for water supply” [8]. 
 
Jidauna et al. [9], stated that “hand-dug wells are 
in most cases cited in poor sanitary locations 
(close to refuse dumps, pit latrines, or suck-away 
systems). Some of the wells are even left open 
and are therefore prone to contamination of 
various types and degrees”. [9], further stated 
that “the addition of any undesirable substance 
(s) to ground or well water either through human 
activities or natural processes is considered 
contamination. Two chief sources of water 
pollution are point source and non-point source”.  
 

“Water is a potential vehicle for the transmission 
of organisms of specific disease, accounting for 

over 80% of all human illnesses in developing 
countries” [10]. “Among the major waterborne 
diseases are cholera, typhoid, bacillary 
dysentery, infections hepatitis and giardiasis, 
while the major washed disease (i.e., diseases 
due to lack of water) are scabies, skin diseases, 
sepsis ulcers, leprosy, trachoma, dysentery and 
ascaria” [11]. This research was therefore aimed 
at the assessment of the physicochemical and 
bacteriological content of some drinking water 
sources in selected villages of Jos South LGA in 
Northern Senatorial Districts of Plateau State 
Nigeria. 

 
2. MATERIALS AND METHODS 
 
2.1 Materials/Equipment  
 
The materials used for this analysis were a 
spectrophotometer HACH/DR 900, Wagtech 
Photometer 7100, wagtech pH/conductivity/TDS 
meter and atomic absorption spectrometer 
(AAS). 

 
2.2 Sample Collection and Analysis 
 
Water samples were collected from different 
locations in Jos South Local Government Area of 
Plateau state. The water samples were collected 
from different sources such as hand dug well, 
drilled boreholes, pipe borne and sachet water 
which serves as a source of drinking water to the 
inhabitants. The samples were collected in a 
sterile container suitable for sample transport to 
the laboratory for analysis. 

 
2.3 Sample Analysis 
 
2.3.1 Physicochemical analysis  

 
Water samples collected were analyzed by 
automated instrumental methods prescribed by 
standard methods for the analysis of water and 
wastewater and the United State Environmental 
Protection Agency (Standard Method, 1999). 
The concentrations of major ions; such as 



 
 
 
 

Anthonia et al.; Asian J. Appl. Chem. Res., vol. 14, no. 2, pp. 36-45, 2023; Article no.AJACR.104748 
 
 

 
38 

 

Sulphates (SO4
 2-

 ), Nitrates (NO3
 -

) and 
Phosphate (PO4

2-
) were determined 

spectroscopically using HACH/DR 900. The 
water surface temperature was determined by 
lowering the probe to about 1cm below the water 
surface for about five (5) minutes until it stabilized 
and the temperature was recorded immediately. 
Conductivity, Total Dissolved Solids, Turbidity 
and pH were measured by Wagtech Photometer 
7100 and wagtech pH/conductivity/TDS meter 
respectively, while the heavy metal content was 
analyzed using atomic absorption 
spectrophotometer. 
 

2.4 Health Risk Assessment of the Water  
 

Using equations 1 and 2 below, the health risk of 
drinking water from different sources daily was 
determined from the average daily intake (ADI) 
and hazard quotient (HQ) of heavy metals in the 
water (EPA, 2011). 
  

ADI= Cx x Ir x Ef x Ed   …                          (1)                                
 

               
          Bwt  x  At 

  

Where: 
  

ADI=average daily ingestion of heavy metals per 
kilogram of body weight; Cx=concentration of 
heavy metals in water; Ir = ingestion rate per unit 
time; Ef = exposure frequency; Exposure 
duration; Bwt=body weight; At = the average time 
(Ed x Ef). According to [12], the standard values 
and units of the mentioned variables are as 
follows: EF=365 days/years; Ir=2L/day; Ed=55 
years; Bwt=65 kg; At=20075 days. 
 

HQ =
𝐴𝐷𝐼

𝑅𝐹𝐷
 …                                                  (2) 

 
Where:  
 

HQ=hazard quotient; RFD=heavy metal oral 
reference dose. According to [13], the RFD 
(mg/L/day) of Pb=0.0035; Cd=0.0005; Ni=0.020; 
Cr=0.0003. 
 
In general, the value of HQ or HI 1 indicates 
significant non-carcinogenic effects, which 
increased with the increasing value of HQ or 
THQ [14,15]. 
 

3. RESULTS AND DISCUSSION 
 

The physicochemical parameters determined in 
this study were temperature, pH, conductivity, 
turbidity, total dissolved solids, phosphate, 
nitrate, sulphate and colour (Table 1). The 

temperature of the water samples ranged from 
29.20

0
C to 27.70°C, all the temperatures were 

within a similar range. The highest and least pH 
values of 6.77 and 5.27 were recorded in KPW 
and HSWW respectively. All the water samples 
were slightly acidic except HsWW where the 
acidity was slightly higher than others. The water 
samples with pH < 6.5 which is below the 
recommended range of 6.5-8.5 by NIS-554-2015 
were the well water samples collected from 
different locations. However, there was no 
significant difference (p>0.05) in the values of 
pH obtained from the water samples. 
 

The total dissolved solids recorded in this study 
were within acceptable limits with very few 
deviations recorded in KWW, HBW, HSWW and 
HWW whose values were higher than 500 
maximum permissible limits by NIS-554-2015. 
Similarly, the turbidity values were within the 
range of 0 to 50 NTU. Turbidity has no direct 
health impact but can harbour microorganisms 
protecting them from disinfection and can entrap 
heavy metals and biocides which can bring 
problems in the water treatment process and can 
also be a potential risk for pathogens in treated 
water.  
 

The electrical conductivity has the least value of 
7.86 µScm

-1
 from GWW and the highest value of 

1670.00 µScm
-1

 from KWW. Most of the values 
recorded in the other samples were not 
significantly different (p>0.05) as they were 
within the recommended limit of ≤1000.00 of the 
NIS-554-2015 standard. Though higher than 
normal values were recorded in HWW, HsWW 
and KWW respectively.  
 

The nitrate concentration of the water sample 
ranges from 10.12mg/L to 352 mg/L, most of the 
values recorded in well water were greater than 
the 50 mg/L maximum permissible limit by the 
NIS-554-2015 standard. High concentration of 
nitrate in water is responsible for Cyanosis and 
asphyxia in infants under three months. The 
values of the monitored nitrates revealed the 
following order of magnitude: well>borehole> 
pipe-borne water >sachet waters. The higher 
level of nitrate in HWW and the HBW may be a 
result of the leaching of nitrate into the water 
table which depends on factors bordering on 
geology, soil type, crop utilization rate of 
nitrogen, microbial conversion rate of nitrate and 
fertilizer application pattern. Thus, it can be 
deduced that relatively high nitrate values may 
be due to leaching from sewages, pit latrines 
and refuse dumps located close to wells. 
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Fig. 1. Map of jos south local government area 
 
High concentration of sulphate above the 
recommended limit in drinking water is known to 
cause diarrheal stools, dehydration and 
gastrointestinal irritation [9]. All the SO4

2-
 in the 

water samples recorded lower values than the 
maximum permissible limit of 100 mg/L, thus 
posing no threat to the water analyzed. 
Phosphate concentrations in all the water 
analyzed ranged from 1.19 mg/L to 24.07 mg/L 
all the values were higher than the (WHO, 2011) 
standard limits of 1.00mg/L [16]. This observation 
is also in agreement with the findings of other 
workers in similar studies [17]. 
 
The heavy metal concentrations analyzed in the 
various water samples were Cd, Cr, Ni, and Pb. 
The concentration of Cd ranged from 0.003 ± 
0.002 to 0.032 ± 0.00 with an average of 0.028 
(Table 2). These values are lower than the 
findings of [18] in the same study area. Most of 
the results obtained from the study are above the 
acceptable limit of WHO (2011). Cadmium is very 
toxic and is a non-essential element with very 
harmful effects on living organisms [19]. 

The result of Ni recorded in the water samples 
was found to range from ND to 0.01 ± 0.002 with 
a mean value of 0.0015, which is similar to the 
work [20], but lower than the average reported 
by [21] in river kampani. According to [22], Ni

+
 

deficiency results in decreased plasma 
cholesterol, increased liver cholesterol, 
ultrastructural changes in the liver cells, rough 
hair, impaired reproduction, and poor growth of 
offspring. Cr ranges from ND to 0.686 ± 0.073 
chromium was not detected in HsPW and HWW, 
however, the values obtained from this study 
were higher than those reported in river Kampani 
by [21] but similar to the findings of [18]. Pb 
concentrations vary from ND to 0.34 ± 0.012 
mg/L. Pb was not detected in most of the sample 
water. The concentration of Pb in the samples 
followed the order WS > RKWW > RKPW > 
SGWW > NgPW > NgWW > KvBW > DbWW 
respectively. This study reaffirmed the work of 
[22], who assessed Trace Metals’ Contamination 
of Stream Water and Irrigated Crops at 
Naraguta, Jos, in November 2008 and reported 
the mean concentration value of 1.57ppm at the 
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centre section of the river, which is higher than 
the obtained values in this research where the 
samples were collected in January, this is 
indicative of the fact that Pb concentration level 
increases as the rains deplete as reported by 
[23]. The outcome of this research is also in line 
with the work of [22], who assessed Trace 
Metals’ Contamination of Stream Water and 
Irrigated Crops at Naraguta-Jos. They reported 
the concentration status of Pb to be 0.138 ppm at 

the lower section of the river in November               
2008, which is similar to the result obtained                 
in some of the sample values during this                   
study as presented in Table 2. Likewise, this 
seems to be at par with the work of [24], who 
assessed Pb levels in vegetables from an 
artisanal mining site of river Delimi and reported 
the Pb mean value of 2.50 ppm which is higher 
than the values obtained during this study              
(Table 2). 

 
Table 1. Result of the physicochemical analysis of water collected from Jos South local 

government area of plateau state 
 

Sample  

Code 

SO4
2-

 

Mg/l 

PO4
2-

 

Mg/l 

NO3
-
 

Mg/l 

Colour 

Pt.co 

Turbidity  

NTU 

Conductivity 

µS/cm 

TDS 

Mg/l 

pH Temp 
0
C 

KWW 60.00 3.45 352.00 0.00 0.00 1670.00 836.00 6.50 28.70 

KPW 12.00 5.67 13.64 350.00 50.00 90.50 45.10 6.77 28.90 

HSPW 6.00 4.65 16.28 0.00 13.00 93.40 46.60 6.64 29.20 

DWW 5.00 4.77 111.67 15.00 26.00 160.10 80.10 6.51 28.70 

KJBW 2.00 11.64 39.16 0.00 15.00 119.80 59.80 6.28 29.20 

KVWW 3.00 3.99 133.32 0.00 5.00 700.00 350.00 6.11 28.90 

RKPW 5.00 3.02 16.72 0.00 10.00 86.10 43.00 6.29 28.80 

NgPW 10.00 5.48 28.60 210.00 31.00 81.30 40.50 6.42 28.20 

NgWN 2.00 3.35 24.64 0.00 2.00 171.10 85.30 6.19 28.20 

GBW 0.00 4.34 39.16 0.00 0.00 273.00 135.00 6.44 28.20 

SW 0.00 1.19 10.12 0.00 0.00 747.00 37.30 6.79 28.00 

GTBW 1.00 2.20 11.00 0.00 1.00 412.00 20.40 6.47 28.00 

SGWW 3.00 3.13 308.00 0.00 13.00 829.00 4.14 6.15 28.30 

KVBW 2.00 9.17 18.92 65.00 4.00 164.40 82.20 6.40 28.40 

GTWW 2.00 2.21 42.24 0.00 26.00 124.00 62.10 6.50 28.30 

DBWW 0.00 4.55 10.12 0.00 2.00 29.50 14.70 6.03 28.40 

HBW 3.00 4.74 112,64 25.00 0.00 114.50 572.00 5.89 28.50 

RKWW 3.00 3.68 83.16 5.00 1.00 266.00 133.00 6.28 28.30 

DKBW 0.00 2.30 18.48 0.00 0.00 67.10 33.60 6.60 28.50 

KJWW 2.00 3.74 56.76 5.00 7.00 299.00 149.00 6.35 28.00 

GWW 6.00 2.46 98.12 0.00 0.00 7.86.00 393.00 6.15 28.10 

GPW 7.00 3.32 15.84 155.00 16.00 87.30 43.70 6.29 28.70 

HPW 10.00 5.66 18.04 225.00 36.00 104.60 52.30 6.45 27.70 

HsWW 0.00 24.07 121.00 0.00 0.00 1287.00 644.00 5.27 28.30 

HWW 5.00 2.84 154.00 0.00 0.00 1299.00 652.00 6.0 28.00 

NIS-
555-
2015 

100 1.00 50       

Key: KWW= Kufang well water; KPW= Kufang pipe-borne water; HSPW=Hwolshe pipe-borne water; 
DWW=Danchol well water; KJBW= Kuru Jenta borehole water; KVWW K-Vom well water; RKPW= Rahwol 

Kanang pipe borne water; NgPW= Nyango Gyel pipe borne water;NgWN= Nyango Gyel well water; GBW=Giring 
borehole water; SW= Sachet water; GTBW=Gura Top borehole water; SGWN=Sankan Gyel well water; KVWW= 
K-Vom well water; GTWW=Gura Top well water; DbWW= dahwol Bob well water; HBW=Hwak borehole water; 
RKWW=Rahwol Kanang well water; DKBW= Danchol Kushe borehole water; KJWW= Kuru Jenta well water; 

GWW= Giring well water; GPW = Giring pipe borne water; HPW=Hwolshe pipe borne water; HsWW= Hwolshe 
well water; HWW= Hwak well water 
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Table 2. Result of the heavy metal analysis of water collected from Jos South local 
government area of plateau state 

 

SAMPLE ID Cd (µg/g) Ni (µg/g) Cr (µg/g) Pb (µg/g) 

DWW 0.003±0.002 ND 0.050±0.035 0.002±0.064 

DKBW 0.007±0.001 0.002±0.006 0.188±0.038 ND 

DbWW 0.009±0.001 0.001±0.002 0.051±0.001 0.030±0.052 

GBW 0.014±0.014 0.009±0.000 0.035±0.133 ND 

GPW 0.018±0.000 0.005±0.001 0.003±0.098 ND 

GTBW 0.020±0.001 ND 0.047±0.172 ND 

GWW 0.025±0.001 0.006±0.004 0.081±0.187 ND 

GTWW 0.027±0.004 0.010±0.005 0.265±0.077 ND 

HBW 0.029±0.000 0.007±0.007 0.137±0.058 ND 

HSWW 0.025±0.014 0.009±0.001 0.187±0.083 ND 

HsPW 0.007±0.002 0.003±0.007 ND ND 

HPW 0.011±0.000 0.003±0.001 0.052±0.035 ND 

HWW 0.013±0.000 ND ND ND 

KPW 0.015±0.001 0.002±0.002 0.156±0.147 ND 

KvBW 0.020±0.001 ND 0.318±0.190 0.034±0.065 

KWW 0.024±0.001 0.001±0.003 0.526±0.096 ND 

KJWW 0.024±0.000 0.001±0.00 0.523±0.026 ND 

KJBW 0.031±0.000 0.002±0.007 0.407±0.110 ND 

KVWW 0.032±0.000 0.004±0.002 0.666±0.111 0.005±0.060 

NgWW 0.004±0.001 0.002±0.004 0.686±0.073 0.086±0.062 

NgPW 0.007±0.000 0.002±0.002 0.027±0.015 0.131±0.105 

SGWW 0.013±0.000 0.004±0.001 0.158±0.032 0.175±0.034 

RKPW 0.013±0.002 0.003±0.007 0.126±0.034 0.271±0.094 

RKWW 0.017±0.003 0.003±0.001 0.005±0.043 0.327±0.054 

SW 0.021±0.000 0.004±0.002 0.380±0.033 0.34±0.012 

Maximum permissible 
limit WHO (2008) 

0.003 0.07 0.05 0.01 

n=3 

 
The health risk of drinking water from different 
sources daily was determined using equations 1 
and 2 above to assess the average daily intake 
(ADI) and hazard quotient (HQ) of heavy metals 
in the water [25]. The calculation was made 
based on the life expectancy of a fifty-five years 
old adult Nigerian. The results presented in  
Table 2 revealed that the average daily intake of 
all the water sources fell below the recommended 
daily intake limits of all the heavy metals 
analyzed. The Hazard quotients HQ for Cd, in 
DWW, DKBWW, DBSWW, GBW, HSPW, HPW, 
HWW, KVBW, NgWW, SGWW, RKPW and 
RKWW were < 1 for Borehole and well water 
respectively, signifying that the population would 
not experience non-cancer risks due to exposure 
to these metals in drinking water. Hazard indices 
>1 were obtained in all the other sampling 
locations, indicating an unacceptable risk for non-
carcinogenic adverse health effects on the 

populace. Nickel in all the water samples had 
HQ values <1, whereas Cr in almost all the 
water samples has HQ >1 except GPW, HBW 
and RKPW with values of HQ<1. Pb was not 
detected in most of the samples but the few that 
were detected had HQ>1. 
 
Table 4 shows the bacterial and coliform counts 
in the borehole, stream pipe borne and well 
water samples collected from Jos South Local 
Government Area of Plateau State. Accordingly, 
the water samples of the locations had abnormal 
bacterial counts (Table 4). HsWW had the 
highest bacterial count (1.8 x 10

6
 CFU/mL), 

while SW had the lowest bacterial count (1.5 x 
10

4
 CFU/mL). In all the water samples of the 

different locations, total bacterial count and 
coliform counts were above the permissible 
limits of 100 CFU/mL and 0 CFU/mL respectively 
[26]. Therefore, it was concluded that all the 
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sources of water in the studied areas may not be 
suitable for drinking unless treated. The 
bacteriological analysis of this study showed 
similar results to those of [27,28,29], in drinking 
water sources from different parts of Jos. Their 
findings suggested that all the drinking water 
within the Jos metropolis was required to be 
treated before consumption. Several bacterial 
species produce nutrients, digest food, and boost 
the immune function [30]. On the other hand, 
some waterborne bacteria may cause diseases 
such as cholera, diarrhoea, typhoid fever, and 
dysentery [31]. The presence of coliforms in the 
water samples of the different locations indicated 
that the water would have been contaminated      
by environmental pollutants, particularly faecal 

matter [32]. Most coliforms are harmless, while 
certain strains of Escherichia coli 0157:H7, 
which are the most common faecal coliforms 
often found in animal faeces may cause 
diseases, especially diarrhoea [33]. In previous 
studies, [34] and [32] have also detected E. coli 
and enteric bacteria in several wells, boreholes, 
and lagoons in Lagos. However, total bacteria 
were detected at significantly higher counts in 
the present study compared to the other findings 
in this regard. Apart from sanitary conditions and 
anthropogenic activities that may vary across the 
Local Government, seasonal variations might be 
an important factor involved in this issue being 
that the current research was carried out in the 
dry season. 

 
Table 3. Average daily intake and non-cancer hazard quotients for drinking water collected 

from jos south local government area of plateau state 
 

   ADI      HQ 

Sample 

Code 

Cd Ni Cr Pb Cd Ni Cr Pb 

DWW 0.00009 - 0.00154 0.000062 0.18 - 3.08 0.124 

DKBW 0.00022 0.000062 0.005785 - 0.44 0.124 11.57 - 

DBSWW 0.00028 0.000031 0.001569 0.00092 0.56 0.062 3.14 1.84 

GBW 0.00043 0.00028 0.001077 - 0.86 0.56 2.15 - 

GPW 0.00055 0.00015 0.000092 - 1.10 0.3 0.18 - 

GTBW 0.00062 - 0.001446 - 1.24 - 2.89 - 

GWW 0.00077 0.00018 0.00249 - 1.54 0.36 5.98 - 

GTWW 0.00083 0.00031 0.00082 - 1.66 0.62 1.64 - 

HBW 0.00089 0.00022 0.00042 - 1.78 0.44 0.84 - 

HSWW 0.00077 0.00028 0.005753 - 1.54 0.56 1.15 - 

HSPW 0.00022 0.000092 - - 0.44 0.18 - - 

HPW 0.00034 0.000092 0.0015999 - 0.86 0.18 3.20 - 

HWW 0.00040 - - - 0.8 - - - 

KPW 0.00046 0.000062 0.0047999 - 0.92 0.12 9.60 - 

KVBW 0.00062 0.000031 0.0097845 0.001046 1.24 0.06 19.57 2.10 

KWW 0.00074 0.000062 0.016092 - 1.48 0.12 32.18 - 

KJWW 0.00074 0.00012 0.0125229 - 1.48 0.24 25.05 - 

KJBW 0.00095 0.000062 0.0204922 - 1.90 0.12 40.98 - 

KVWW 0.00098 0.00012 0.0211075 0.000154 1.96 0.24 42.21 0.31 

NGWW 0.00012 0.000092 0.00083 0.0026461 0.24 0.18 1.66 5.29 

NGPW 0.00022 0.000092 0.004862 0.0040307 0.44 0.18 9.72 8.06 

SGWW 0.00040 0.00012 0.0038769 0.005385 0.80 0.24 7.75 10.77 

RKPW 0.00040 0.00012 0.000153 0.0083383 0.80 0.80 0.31 16.68 

RKWW 0.00052 0.000092 0.01169222 0.01144607 1.04 0.18 23.38 22.89 

SW 0.00065 0.00012 0.01169222 0.01046146 1.30 0.24 23.38 20.922 

RDI 

Ullah et al. 
(2017) 

0.06 0.50 0.20 0.21     
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Table 4. Bacteriological analysis of some drinking water samples in Jos South local 
government area of plateau state 

 

Sample 
 code 

Raw 
count  
for TaBC 

TaBC 
(CFU/mL) 

MPN/100 
mL of 
water  

Bacterial isolate 

GBW 13* 6.5 x 10
4 
 20 Escherichia coli, Bacillus species (spp) 

DWW 49 2.5 x 10
5
 220 E. coli, Streptococcus faecalis 

GTBW 8* 4 x 10
4
 22 Bacillus spp, E. coli 

KVWW 6* 3 x 10
4
 4 E. coli, Streptococcus faecalis 

SW 3* 1.5 x 10
4
 11 Bacillus spp., Pseudomonas aeruginosa, 

CoNS Staphylococci 
HSPW 96 4.8 x 10

5
 520 E. coli 

HBW 11* 5.5 x 10
4
 47 Klebsiella aerogenes, CoNS 

GTWW 47 2.4 x 10
5
 36 E. coli 

KJBW 302** 1.5 x 10
6
 17 Citrobacter freundii, Bacillus spp 

SGWW 65 3.3 x 10
5
 81 Citrobacter freundii, Streptococcus faecalis 

KWW 30 1.5 x 10
5
  2 Bacillus spp., Pseudomonas aeruginosa 

GPW 96 4.8 x 10
5
 9 Klebsiella aerogenes, Bacillus spp 

RKPW 104 5.2 x 10
5
 11 E. coli 

GWW 33 1.7 x 10
5
 17 E. coli 

HSWW 352** 1.8 x 10
6
 11 E. coli, Streptococcus faecalis, Bacillus spp. 

NgWW 64 3.2 x 10
5
 1600 E. coli 

DbWW 36 1.8 x 10
5
 9 E. coli, Bacillus spp 

KJWW 15* 7.5 x 10
4
 220 Klebsiella aerogenes 

HPW 16* 8 x 10
4 
 2 Klebsiella aerogenes 

NgPW 39 1.9 x 10
5
 < 2 CoNS, Bacillus spp 

HWW 58 2.9 x 10
5
 220 Bacillus spp, E. coli 

RKWW 311** 1.6 x 10
6
 14 Staphylococcus aureus, Bacillus spp., C. 

freundii 
D/KBW 324** 1.6 x 10

6
 12 Staphylococcus aureus, Bacillus spp, E. coli 

KPW 17* 8.5 x 10
4
 2 Bacillus spp., Klebsiella aerogenes 

KVBW 31 1.6 x 10
5
 >1800 Bacillus spp., E. coli, K. aerogenes 

Limit of 
TaBC 

 100    

Key: * = Too Few To Count (TFTC), ** = Too Numerous To Count (TNTC), TaBC = Total Aerobic Bacterial 
Count, MPN = Most Probable Number, CFU = Colony Forming Unit, CoNS = Coagulase-negative Staphylococci 

 

4. CONCLUSION  
 
The examination of water quality parameters 
from different sources in Jos South Local 
Government revealed that the water contained 
high levels of toxic metals such as Chromium and 
Lead, whereas Cadmium and Nickel were below 
the respective permissible limits. Most of the 
physicochemical parameters were within 
acceptable limits. The calculated average daily 
intake for Cd, Ni, Cr, and Pb where within 
acceptable limits while the hazard quotients (HQ) 
for all the metals were>1, signifying that the 
population would experience non-cancer risks 
due to exposure to these metals in drinking 
water. The bacteriological study of the water 
samples also reveals that the water samples 
were all polluted with bacteria and coliforms. It is 
therefore concluded that the water samples 

require treatment before consumption to avoid 
water-related diseases. 
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