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ABSTRACT 

The samples of boreholes and well waters were collected from Shabu, 
Ombi and Akunza communities in Lafia Local government of Nasarawa 
State in North central. The samples were analyzed physiochemical using 
standard method to ascertain the portability of these sources of water (A 
total of six groundwater samples comprising of three wells and three 
boreholes were monitored). Result from this study revealed that 85% of 
the physicochemical parameter investigated conformed to WHO 
standard for drinking water while 15% showed a little deviation.  It was 
therefore recommended that a comprehensive survey that will involve 
both the physicochemical and bacteriological analysis be conducted on all 
the sources of groundwater available in all the villages where most study 
reside. The medical records of the students in relation to the source of 
water intake should also be conducted in order to compliment the result 
of this study. 
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INTRODUCTION 
Water in adequate supply and quality is necessary for everyday life. The 
largest available source of fresh water lies underground and is referred to 
as ground-water[7 ].Groundwater accounts for 98% of the world fresh 
water[12, 11]and provides a reasonably constant supply that is not likely to dry 
up under natural conditions, as surface sources may do[21]. The quality of 
groundwater is the resultant of all the processes and reactions that have 
acted on the water from the moment it was condensed in the atmosphere 
to the time it is discharged by a well or boreholes.The chemical 
composition of surface and ground water varies considerably depending 
on the nature of the water body and its locations [13]. The quality required 

 



 

O.A Jonah & S.A Rahap | 2  
 

Physicochemical Quality of Groundwater Sources in Selected 
Communities of Lafia Local Government of North Central, Nigeria. 

 
of ground water supply depends on its purpose [8, 24].The basic purposes for 
which water is domestically  required  includes  drinking, bathing, 
cooking, sediment, fishing and general sanitation such as laundry, flushing 
of closets and other household chores [3, 22]. 

 
The post-independence era in Nigeria has witnessed a series of political 
and socio-economical developments. Today, the nation comprises of 
thirty-six states and a federal capital territory and have over ninety-six 
universities in comparison with the initial four regions at independence in 
1960. Over the years, there has been a considerable growth in the 
awareness of environmental pollution  problems and it has become a 
major national and international issue. 
 
One of these major pollution problems is water pollution. Poor drinking 
water quality has been identified as one of the major causes of health 
problems in developing countries. The basic physiological requirements 
for drinking water as stipulated by World Health Organization (WHO) is 
about two liters of water per head per day and a daily supply of one 
hundred and fifty to two hundred liters cannot be met by majority of the 
developing countries like Nigeria[1]. Indeed, the World Health 
Organization has estimated that approximately 80% of all illness in the 
world is attributed to bad water supply and poor sanitation. This 
percentage includes about 10-20million children who die each year of 
diseases associated with diarrhea[20]. Water is often being referred to as the 
universal solvent. Yet man’s assessment of the value of water is very low 
until he finds himself without it [6]. 

 

Developing countries carry a heavy burden of water related diseases 
because most residents use unhygienic source of water as their main 
source of drinking, laundry, washing and other related domestic uses. 
This has resulted into high cases of water borne diseases such as 
schistomiasis, onchocerciasis, guinea worms, cholera dysentery, typhoid 
fever, gastroenteritis and other parasitic infections[1]. However, access to 
safe drinking water and sanitation is crucial in terms of health especially 
for children. For instance, unsafe drinking water contributed to health 
problems in developing countries such as one billion or more incidents of 
diarrhea that occur annually[1]. Consequent to the realization of the 
potential health hazards that may result from contaminated drinking water 
from any source is therefore of primary importance because of the danger 
and risk of water borne diseases [14, 16].In 1976, Nigeria experienced the 
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worst cholera epidemic recorded in its written history. The statistical 
bulletin published by the epidemiological unit, Ministry of Health, 
Western Nigeria (now Ekiti, Ogun, Ondo, Osun, Oyo states) recorded 
14,158 suspected cases, out of 1,721 were confirmed  and 609 of them 
died[2]. In Ethiopia, over 60% of communicable diseases are due purely to 
environmental health conditions arising from unsafe and inadequate 
water supply and poor hygienic sanitation practices [1]. In fact, due to 
inadequate supply of pipe-borne water in villages, town and cities in 
Nigeria, many people have been sourcing their daily water needs from 
wells or boreholes and streams. Although the standards vary from place 
to place, the objective anywhere is to reduce the possibility of spreading 
water borne diseases to the barest minimum in addition to be pleasant to 
drink, which implies that it must be wholesome and palatable in all 
respect[14]. A good knowledge of the physiochemical and bacteriological 
qualities of source of water in these communities is necessary so as to 
guide its suitability and safety for use. The lack of sufficient pipe-borne 
water supply in these selected communities initiated this study, so as to 
investigate the suitability of the available groundwater for domestic 
purpose use. 
 
MATERIALS AND METHODS 
Shabu, Ombi and Akunza are part of the communities in lafia state 
capital of Nasarawa state, North central Nigeria. In this region there were 
two main seasons, the rainy season from April to October and the dry 
season from November to March. During the rainy season, the rains are 
heavy, and the average air temperature is about 29oC with a range of less 
than 20oC. There is sunlight daily, although its intensity is reduced 
considerably during a few month in the rainy season. The population of 
people living within Shabu, Ombi and Akunza is estimated to be between 
twenty-seven to thirty thousands 85 percent of it are mainly students and 
staff of Nasarawa state college of Agriculture, Polytechnic and Federal 
University of Lafia. The population is expected to increase to about thirty-
three to thirty-six in the next five year due to the rapid development that is 
going on.  Most of these populace suffer from the shortage and non-
availability of pipe borne water supply which have forced most of these 
communities inhabitants to use wells, boreholes and Shabu stream as 
their main domestic source of water supply. The following are the main 
source of water supply in these selected communities:  
i.   The borehole within the College of Agriculture (Source A, CBW)  
ii.  Shabu borehole (Source B, SBW) 
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iii. A borehole located within Ombi student village called fatabolous water 
(Source C, OBW)  
iv. A borehole in the University premises, Akunza (Source D, UBW) 
v.  A borehole in polytechnic borehole (Source E, PBW ) 
vi. Shabu well water (Source F, SWW). 
 
Water Sampling and Analyses 
Samples were collected from the six identified sources of groundwater 
supply in these communities. The sampling was carried out bimonthly for 
three months between the hours of 6am to 6pm, when the pumping 
machine is just switched on to allow for uniform mixture of the water 
samples for all  the boreholes samples. The grab method was used for the 
well samples[1 ]. All the samples were collected in a labeled white plastic 
containers that were thoroughly rinsed out thrice prior to sample 
collection. The samples were subsequent kept in the refrigerator and 
moved to the laboratory for analysis. 
 
Physical parameters such as colour and odour were determined by direct 
observation. Analytical methods were according to “Standard Methods 
for Examination of Water and Wastewater”[4]. pH and conductivity were 
determined in-situ  using a BNCpH meter and conductivity meter 
(WTW L95 model), respectively. Dissolved solids, total alkalinity, total 
hardness were done by titrimetry[5 ]. The total Iron and trace metal were 
determined using the Atomic Absorption Spectrophotometer after 
samples were digested with concentrated Trioxonitrate(V) acid and the 
volume made up to 60ml with distilled water. 
 
RESULTS AND DISCUSSION 
The mean for the three months analytical results of the physicochemical 
parameters and trace metals of the six water samples are as shown in 
Table1.0 and 2.0 respectively. In the six sources studied, the mean level 
of all the organoleptic and some of the physical parameters were 
determined are within the desirable levels for drinking water as 
recommended by World Health Organization,[27]. The mean level of 
hardness, total solid, conductivity, chloride and alkalinity for source E 
(PBW) are above the highest tolerable levels for drinking water, while the 
mean level of hardness and alkalinity for four other samples are 
considerably good for human consumption. 
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This high value observed in source E, could be attributed to the presence 
of dissolved Calcium and magnesium which are both present in high 
quantity when compared with other samples analyzed. In the same vein, 
the high mean value of alkalinity observed in this sample (Source E) 
showed that it possessed a high amount of dissolved carbonate and 
bicarbonate salt. PBW samples showed a high increase in the chloride 
value (247.8mg/l) as against that of the WHO’s standard 
value(247.8mg/l). This implies that it contains more dissolved chloride 
materials like Iron (III) chloride salt which might have arisen as a result of 
the drawer (metal rusting drawer) used in drawing water from the well. 
Though UBW samples also showed a remarkable high value but since 
the value is lesser than that of WHO’s standard, it indicates that the water 
sample is still of good quality  All the six water samples analyzed  contain 
various dissolved metals which could be attributed to much enhance 
water-soil interaction resulting in the dissolution of the geological 
medium, but  their mean values are minimal and tolerable when 
compared with WHO’s standard. 
 
Ca2+ and Mg2+ values are higher for all samples when compared with other 
metals determined. This is expected because Ca2+ and Mg2+ are usually 
released into groundwater by the dissolution of feldspars and micas[15]. 
The high iron content and its wide distribution throughout the sampling 
points (all samples) reflect what has been reported regarding its presence 
at high concentration in Nigeria soils[7, 18]. Iron is one of the essential 
components of haemoglobin which is responsible for the transport of 
oxygen in the body. Iron also facilitates the oxidation of carbohydrates, 
proteins and fats. It therefore contributes significantly to the prevention of 
anaemia, which is spreading wide especially in developing countries like 
Nigeria[8]. The iron contents in all the water sample are higher than 
WHO\ USEPA guideline value (0.30mgL-1 )  for drinking water [26 ,28]. This 
is not acceptable to the consumers, but could give rise to iron-dependent 
bacteria which in turn can cause further deterioration in the quality of 
water by the production of slimes or objectionable colour. The result 
obtained may be due to run-offs geological formation of sample area. 
Some methods of aeration can remove or reduce iron level through 
simple chemical reaction [23]. 
 
Comparison of the mean concentration  of the metals in well and 
borehole samples with WHO guidelines value for drinking water shows 
compliance with Mg, Ca,  Cd, Ld, Ni,  and Cr (Table 2.0). However, 
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because a metal concentration in the aquatic environment is low and 
considered to be naturally occurring or background; does not mean that 
the concentration could not cause adverse ecological effects [23 ]. The 
presence of one metal can significantly affect the impact that another 
metal may have on an organism. The effect can be synergistic, additive or 
antagonistic  [13]. 
 
CONCLUSION 
From this study, the physicochemical parameters results revealed that all 
the six samples examined are within the tolerable level for human 
consumption except source E. But since the coli form counts were not 
determined, it cannot be categorically said that the water samples are free 
from pathogenic organism which in most cases determines the 
microbiological quality of water. The primary health care of the local 
government lack well organized environmental health unit to monitor the 
quality of drinkable water; It is therefore, seriously suggested that It was 
therefore recommended that a comprehensive survey that will involve 
both the physicochemical and bacteriological analysis be conducted on all 
the sources of groundwater available in all the villages where most 
students reside. The medical records of the students in relation to the 
source of water intake should also be conducted in order to compliment 
the result of this study. Lastly health awareness (education) on 
conventional methods of water treatment should be embarked upon so 
that people can manage their source of water effectively. 
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Table 1.0: Physico-Chemical Characteristics of Water Sample Analysed. 
 
Parameter        CBW              SBW                 OBW              UBW               PBW             SWW                   Range             WHO’s standard 
Odour           Odourless      Odourless          Odourless       Odourless       Odourless      Odourless             -                                 - 
Taste             Tasteless          Tasteless             Tasteless         Tasteless         Tasteless        Tasteless               -                                 - 
Colour            Colourless      Colourless          Colourless       Colourless      Colourless      Colourless            -                                 - 
PH                  7.10±0.5          7.40±0.2              7.60±0.2           8.10±0.1            7.90±0.5        8.10±0.6            7.10-8.10               6.5- 8.5 
TDS (mg/l)     117.7±4.6        280.50±3.4          346.4±2.7        287.6±9.8          392.8±12.6      219.6±4.2         117.7-392.5              2,000 
TS (mg/l)        221.6±10.12    145.6±8.4            167.4±9.6       357.5±10.4         891.2±22.1      689.1±16.6       145.6-891.2              500 
Temp (oC)       28.2±0.3          29.4±0.6             24.9±0.8         29.5±0.3            26.6±0.4            27.9±0.22         4.9-29.4                   <40 
Alkalinity       48.0±12.3        141.2±8.4            106.7±70.6     61.0±41.2          263.6±89.7        59.6±12.8         48.0- 263.6                200 
(mg/l) 
Conductivity  369.0±4.8       431.6±8.8            296.8±6.2        367.9±68.3        689.7±51.3       305.1±45.8         296.8-431.6                   - 
(µs/cm) 
Total hardness  45.3±0.6        53.2±0.2            38.4±4.8          29.1±3.6             130.0±4.7            148.6±6.8          29.1-53.2                100 
(mg/l) 
Nitrate  (mg/l)      9.6±8.9        12.7±2.4         6.3±1.7          18.7±2.2                   15.5±2.0            10.1±2.6            9.6-25.1                        45 
Chloride (mg/l)    91.6±12.3   54.4±16.2        89.7±6.8           105.1±12.4         247.8±17.5           65.7±10.75       4.4-247.8                    200 
Sulphate(mg/l)     42.6±7.2     8.9±0.5 3         8.6±10.2          53.8±13.6.           62.6±4.9              29.0±6.2            8.9-62.6                      200     
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Table 2.0: Trace Metals Content(mg/l) of Water Samples Analysed 
Metal(mg/l) CBW SBW OBW UPW SBW SWW WHO 

STANDARD

Lead 0.008 0.006 0.04 0.01 0.05 0.012 0.01 

Cadmium 0.0003 0.0002 0.0006 0.0001 0.0008 0.0004 - 

Iron 0.03 0.06 0.04 0.08 0.06 0.07 0.3 

Magnesium 22.4 20.2 12.6 28.5 19.7 23.6 30 

Calcium 19.6 8.9 16.4 12.3 22.8 30.0 45 

Chromium Nd nd nd nd nd Nd nd 

Nickel Na na na na na Na na 

 
 
 
 


