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Abstract 
Groundwater provides potable water to an estimated 1.5 billion people worldwide daily and has proved the 
most reliable resources for meeting rural water demand in sub-Saharan Africa. The twenty (20) samples of 
water collected from the boreholes were analyzed for both Physio-chemical and Microbial constituents. The 
findings shows that Turbidity, Ammonium, Cadmium, Chlorine, Lead, EC, TDS, Zinc and Total hardness levels 
did constitute a pollution, since they were all within the WHO limit. The pH, Iron and Microbial level shows a 
level that constitutes pollution 
__________________________________________________________________________________________ 
Keywords: Physio-chemical; Pollution; Microbial; Borehole; WHO 
__________________________________________________________________________________________ 
INTRODUCTION  
‘Water is life’ is a popular saying amongst the people 
of Saharan African (www.cesdevui.com/Engr.D.A. 
Adeyemo.pptx). Water is essential for life. Yet 
millions of people around the world face water 
shortage. Water is a major solvent in the body and 
account for 65-75% of the total weight of an average 
human being (Annan, 2005 & Idiata, 2006 & Fox, 
1996). Something like 40 percent of the human race 
does not have adequate access to safe water. 
Waterborne diseases are estimated to kill more than 
25,000 people daily (Train, 1976 & Davis and 
Cornwell, 1991).  
 
Water, too much, too little, too dirty. Throughout the 
world, these are the conditions that prompt water 
resources planning (Loucks, Stedinger & Haith, 
1981). In fact, 99.7% of the Earth's water supply is 
not usable by humans. This unusable water includes 
saltwater, ice, and water vapor in the atmosphere. 
Only freshwater, which is contained in rivers, lakes, 
and underground sources, can be used for human 
consumption.  At least 50% of the urban population 
in Africa lives in unplanned settlement. These people 
are generally poor, living on less that 1$US per day. 
Poor provision of such essential services as water 
supply, sanitation, health and education exacerbates 
the plight of the poor (http://netwas.org).    
 
Furthermore, many freshwater sources are not 
suitable for humans to drink. Many serious diseases, 
such as cholera, are caused by drinking water that 
contains parasitic microorganisms. Water containing 
large amounts of industrial waste or agricultural 
chemicals (e.g., pesticides) can also be toxic and unfit 

for drinking. Hence, humans have a great need for a 
reliable source of clean freshwater for drinking. 
 
Saltwater is not suitable for human use. (The high salt 
concentration makes it unsuitable for most human 
applications, and removal of the salt is costly.) Water 
found in the forms of ice and vapors are not readily 
accessible for human use. This leaves only about 
0.3% of the water on the Earth as liquid freshwater. 
The vast majority (approximately 98.5%) of the 
Earth's freshwater is contained in underground 
supplies known as groundwater. The remaining 
freshwater sources, including rivers and lakes, are 
collectively known as surface water. The amount of 
water that we use from groundwater and surface 
water varies from region to region. Generally, 
groundwater is cleaner and requires less treatment, 
but surface water is easier to obtain. 
 
Groundwater provides potable water to an estimated 
1.5 billion people worldwide daily (DFID, 2001) and 
has proved the most reliable resources for meeting 
rural water demand in sub-Saharan Africa 
(MacDonald & Davies, 2002 and Harvey, 2004).The 
provision of adequate water supply and sanitation to 
the rapidly growing urban population is increasingly 
becoming a problem for governments throughout the 
world. The water resources are threatened not only by 
this rapidly increasing demand of the population but 
also through diminishing quality caused by pollution 
and saline intrusion (Wegelin-Schuringa,1999). From 
other similar research carried in Edo South area of the 
state it shows that the groundwater in the area needs 
minimal treatment to be fit for drinking (Iyasele & 
Idiata, 2011). The total replenishable water resource 
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in Nigeria is estimated at 319 billion cubic metres, 
while the groundwater component is estimated at 52 
billion cubic metres. Nigeria has adequate surface 
and groundwater resources to meet its current water 
demands. However, in spite of the tremendous efforts 
put by the various Governments to improve access to 
potable water supply to all Nigerians, estimates 
shows that only 58% of the inhabitants of the urban 
and semi-urban areas and 39% of rural areas have 
access to potable water supply. Water shortages are 
acute in some major centres and in numerous rural 
communities due to a variety of factors including 
variations in climatic conditions, drought increasing 
demands, distribution system losses, and breakdown 
of works and facilities. 
 
This paper is based on research conducted in Edo 
South area of Edo State. This work covers ole water 
samples from Owan, Etsako and Akoko Edo areas. 
Research Objective. The study aim and purpose is to 

analyze data routinely collected water samples from 
boreholes in other ascertain  

 the level of some physio-chemical and 
microbiological parameters present  

  the level of conformity to the WHO water 
standard for drinking water in Edo South 
area of Edo State and 

 The level of treatment needed to improve the 
water from the boreholes before drinking. 

 
RESULTS  
The total of 20 boreholes was investigated for this 
work. The water samples from the boreholes were 
analyzed to see the level of conformity to the WHO 
water standard for drinking water; the physio-
chemical and microbial parameters were ascertained. 
The tabular and graphical results are presented below. 
  
 
 

 
Table 1: Show Test Result of Physio-chemical Properties of the borehole samples 
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LIMIT Colourless Odourless Tasteless 6.5-8.5 5 1000 500 
1 Elvan Colourless Odourless Tasteless 5.83 0.0 0.2 0.1 
2 Shasfa Colourless Odourless Tasteless 5.65 0.0 0.03 0.02 
3 C.L Colourless Odourless Tasteless 6.13 0.0 0.05 0.03 
4 Shamac Colourless Odourless Tasteless 6.53 0.0 0.03 0.01 
5 Topever Colourless Odourless Tasteless 5.30 0.0 0.02 0.01 
6 Farish Colourless Odourless Tasteless 6.54 0.0 0.08 0.05 
7 Anyiador Colourless Odourless Tasteless 5.94 0.0 0.09 0.06 
8 Sacred Heart Colourless Odourless Tasteless 6.01 0.0 1.3 0.9 
9 NT Colourless Odourless Tasteless 5.69 0.0 0.5 0.3 
10 Global Colourless Odourless Tasteless 6.22 0.0 0.28 0.15 
11 Azima Colourless Odourless Tasteless 5.85 0.0 0.03 0.01 
12 Everich Colourless Odourless Tasteless 5.30 0.0 0.02 0.01 
13 Amothi Colourless Odourless Tasteless 6.33 0.0 10 11 
14 Yesser Colourless Odourless Tasteless 6.01 0.0 1.3 0.9 
15 Natthad Colourless Odourless Tasteless 5.54 0.0 0.2 0.1 
16 Mat Colourless Odourless Tasteless 5.54 0.0 0.1 0.1 
17 Shamach Colourless Odourless Tasteless 6.52 0.0 33 14 
18 Eleven Colourless Odourless Tasteless 6.04 0.0 12 0.19 
19 Esitsemeh Colourless Odourless Tasteless 5.52 0.0 0.04 0.02 
20 Queenraf Colourless Odourless Tasteless 5.98 0.0 0.02 0.01 
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Fig 1. Graphical presentation of pH, EC and TDS 
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Fig 2: Graphical presentation of Iron and Zinc level 
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Table 2: Showing Physio-chemical properties of borehole water samples 
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LIMITS 0.02 0.03 0.01 0.003 100 5 100 
1 Elvan 0.0 0.02 0.0 0.0 0.0 0.04 12 
2 Shasfa 0.0 0.02 0.0 0.0 0.0 0.0 6.0 
3 C.L 0.0 0.02 0.0 0.0 0.0 0.01 13 
4 Shamac 0.0 0.01 0.0 0.0 0.0 0.02 6.0 
5 Topever 0.0 0.03 0.0 0.0 0.0 0.01 8.0 
6 Farish 0.0 0.02 0.0 0.0 0.0 0.0 15 
7 Anyiador 0.0 0.04 0.0 0.0 0.0 0.0 11 
8 Sacred Heart 0.0 0.05 0.0 0.0 0.0 0.3 28 
9 NT 0.0 0.0 0.0 0.0 0.0 5.02 13 
10 Global 0.0 0.01 0.0 0.0 0.0 0.0 11 
11 Azima 0.0 0.0 0.0 0.0 0.0 0.0 9.0 
12 Everich 0.0 0.03 0.0 0.0 0.0 0.01 11 
13 Amothi 0.0 0.03 0.0 0.0 0.0 0.0 14 
14 Yesser 0.0 0.04 0.0 0.0 0.0 0.04 11 
15 Natthad 0.0 0.04 0.0 0.0 0.0 0.05 4.0 
16 Mat 0.0 0.01 0.0 0.0 0.0 0.01 3.0 
17 Shamach 0.0 0.01 0.0 0.0 0.0 0.02 0.0 
18 Eleven 0.0 0.04 0.0 0.0 0.0 0.01 11 
19 Esitsemeh 0.0 0.04 0.0 0.0 0.0 0.0 7.0 
20 Queenraf 0.0 0.08 0.0 0.0 0.0 0.03 10 
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Fig 3: Graphical presentation of Total hardness level 
 
DISCUSSION 
The research findings show the followings that 
Turbidity, Ammonium, cadmium, chlorine and lead 
were not present in the samples analyzed. pH of the 
sample tested all fell below the WHO level of 6.5-
8.5, with exception of three samples that were within 
the limit. The electrical conductivity of the samples 
were all within the WHO recommended value of 
400us/cm. the TDS of the samples were all within the 
WHO value of 500 mg/l. Zinc and Hardness for all 
the samples were also within the WHO recommended 
values of 5mg/l and 100mg/l respectively. Iron levels 
were higher in 18 samples above the WHO level of 
0.01mg/l. 
 
The microbial analysis shows a small level of 
contamination of the groundwater from the 20 
boreholes water sample from the area under study. 
 

Table 3: Showing Test for Microbiological Properties 
of borehole samples 
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Limits  Nil Nil Nil Nil Nil 
1 Elvan Nil Nil Nil 5.0 Nil 
2 Shasfa 33x102 Nil Nil Nil Nil 
3 C.L 43x101 Nil Nil 61 Nil 
4 Shamac 1.4x102 Nil Nil 61 Nil 
5 Topever Nil Nil Nil Nil Nil 
6 Farish 45 Nil Nil Nil Nil 
7 Anyiador 41 Nil Nil 11 2.0 
8 Sacred Heart Nil Nil Nil 17 Nil 
9 NT Nil Nil Nil 68 Nil 
10 Global 38 Nil Nil 1.0 Nil 
11 Azima 39x101 Nil Nil Nil Nil 
12 Everich 51x101 Nil Nil Nil Nil 
13 Amothi 44 Nil Nil 41 Nil 
14 Yesser Nil Nil Nil 15 Nil 
15 Natthad Nil Nil Nil Nil Nil 
16 Mat Nil Nil Nil Nil Nil 
17 Shamach 14 Nil Nil Nil Nil 
18 Elevan 31x101 Nil Nil 0.5 Nil 
19 Esitsemeh 3.3x102 Nil Nil 5.0 Nil 
20 Queenraf Nil Nil Nil Nil Nil 
 
CONCLUSION 
From the findings above it can be said that the 
followings did not constitute and pollution in the 
water samples analyzed; Turbidity, Ammonium, 
Cadmium, Chlorine, Lead, EC, TDS, Zinc and Total 
hardness, since they were all within the WHO limit. 
For the pH in which the values were less than the 
WHO limits constitutes a pollution and for the Iron 
presence were it reveals that 18 samples had higher 
levels of iron than the WHO standard also constitute 
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a pollution. The microbiological parameter shows a 
small level of pollution of the groundwater source 
from the boreholes in the area. 
In conclusion the water from the area needs little 
treatment to meet the WHO standard limit for potable 
water. 
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