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Abstract: The physico-chemical and metal analysis of five different borehole waters in Ovim Isuikwuato Local 

Government Area, Abia State were analysed to ascertain the quality of the water used in Ovim. Five different 

samples were collected from each borehole and a composite sample made. The parameters determined include 

temperature (27.00-29.50), pH (5.5-7.8). total dissolved solid mg/l (11.50 -30.53), conductivity (88.00 -129.90), 

turbidity (1.25-2.94). total hardness (12.70-231.6) total alkalinity (70.60 83.30), chloride (3.11 -6.17), sulphate 

(0.44 – 1.86), nitrate, colour, odour and taste. Metals like potassium, calcium, magnesium, copper, iron, 

manganese, zinc, lead and cadmium, were also determined. There was no lead and cadmium observed in the 

samples. The results obtained when compared with the standard of WHO and NAFDAC were found to be within 

the limits of these. Bodies therefore making the waters safe and free for drinking and other domestic purposes. 
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I. Introduction 
Water is a chemical substance essential to all known forms of life. It is referred to as the liquid state of 

the hydrogen-oxygen compound (H20). About 1,460 teratonnes of water cover over 71% of the earth’s surface 

(oceans and other water bodies). There is about 1.7% of water below the ground in aquifers and 0.001% in the 

air as vapours (1). All living things on earth depend on water for their water. Water has been ranked by experts 

as second to oxygen as essential for life (2). About 70% of the body mass of an average adult human being is 

made up of water. Water makes up a large part of the protoplasm and is the medium in which chemical reactions 

take place in the body. It is important in the transportation of excretory products, blood and hormones (3). Water 
is of immense benefit to man, adequate care should be taken when assessing water intake and usage. The best 

standard of purity is required for drinking water as the water we drink is got from different sources like wells, 

streams, lakes, rivers (surface water), ground water (boreholes) etc.  

Ground water has various advantages over surface water as it is not exposed to water pollutants 

associated with surface waters. It is in view of this that the World Health Organization recommended that 

drinking water supplies should be well analyzed based on their contamination or pollution level (4). Very few 

people in small towns have access to safe water supply. Only about 5 percent get water from protected ground 

sources through boreholes (5, 6). Some agencies argued that it is not sufficient merely to have access to water in 

adequate quantities, the water also needed to be of adequate quality to maintain good health (6). Such water 

must be free from toxic biological, physiological and chemical contaminations. The widespread reports on 

pollutants in groundwater have increased in recent years and have resulted in increased public concern about the 
quality of groundwater. The importance of potable water, both for domestic and industrial uses, has created 

concern for water quality analysis (7,8). Groundwater bodies are prone to contamination from both 

anthropogenic and natural activities (9). Boreholes, though more protected as a result of inherent chemical 

constituents of permeable rocks through which the water flows (10, 11) can limit the quality of the water as they 

may have dissolved impurities which came from rock and sand strata through which the water flowed or passed. 

The seepage of waste buried underground such as pit toilets or leachate from fertilizer applications and debris 

from erosion can produce deleterious effects on ground water quality especially in Isiukwuato, as it is one of the 

areas in Abia State with very high erosion menace and are mostly farmers. 

Water quality monitoring is very necessary as pollution of water affects both quality of water and 

health of the consumers. This study was carried out to determine the physico-chemical properties of five 

different boreholes in Ovim in Isiukwuato in order to asses the portability and usability of their borehole water 

as domestic water supply. Ovim is chosen for the research as many workers in the Local Government and 
students of Abia State University reside there.  
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II. The Study Area 
The study area (Fig 1) Ovim, Isiukwuato LGA, of Abia State comprises of five autonomous 

communities namely Amaeke, Amune, Obai, Ohanja and Ohuroohu. It is located in Abia North senatorial zone. 

It has a double maxima rainfall peaks in July and September. The cultural life of the people (Ovim) are farming, 

they produce yams, cocoyam, cassava. The geology of Ovim, Isiukwuato LGA (Fig 2) falls within the Nsukka 

formation (upper coal measures). It has the following litho logic and hydrolith logic characteristics altering 

sequences of shade and sandstones with coal seams, clays, carbonaceous shale’s, subordinate limestone, silt 

stone etc. 

 

III. Experimental Method 
Groundwater samples were collected individually from 5 boreholes. Water samples from the boreholes 

were pumped out using existing infrastructure for over 10 minutes before samples were collected from the point 

of casing and covered immediately using 2 litre polyethylene cans which were rinsed will 1:1 HCl, deionized 

water properly labeled. The sample containers were rinsed with the water samples at the point of collection. Five 

samples were collected from each site at the interval of two hours and mixed together to make a composite 

sample. The water samples were immediately carried to the labotary and the following parameters determined, 

general appearance, odour, taste, pH. conductivity, temperature using the method described by Gaines and 

Greenbarg (12,13) pH. was determined using microprocessor pH meter and conductivity using Hanna electrical 

conductivity meter.  

Other various standard methods were used to determine the other parameters like total solids, total 

dissolved solids, turbidity, alkalinity, total hardness, magnesium and calcium were measured using EDTA 
titrimetric methods. The heavy metals were determined using Atomic Absorption spectrophotometric methods. 

Some blanks were run for all the analysis performed. Chloride was determined by direct reading titrator (14), 

sulphate was determined by turbidimetric method, nitrate using phenodisulphonic acid method. 

 

IV. Results and Discussion 
The results of the physicochemical properties and metal concentrations of the Ovim borehole waters were 

shown below in Tables 1 and 2.  

 

Table 1: Mean values of the physicochemical properties of the different boreholes in Ovim 
Parameter  Amaeke Amune  Obai  Ohanja  Ohuruohu  WHO  NAFADC 

Temperature 
0
C  29.00 29.50 28.90 27.00 27.95 29.50 -  

pH 5.5 5.8 6.9 7.5 7.8 6.5-8.5 6.5-8.5 

Total Dissolved solid mg/l 23.80 30.53 13.50 5.90 10.50 1000 max 1000 

Total solid/mg/l 24.80 31.53 14.50 6.90 11.50 500 max  1000.00 

Conductivity  87.00 112.40 179.90 79.90 88.00 15000 1000.00 

Turbidity 1.93 2.94 1.39 1.25 1.32 5NTU 5.0NTU 

Total Hardness mg/l 98.60 167.60 231.6 68.80 62.70 500 100 

Total Alkalinity mg/l  73.60 81.20 83.80 70.60 77.20 200  

Chloride            ” 3.11 4.35 6.74 5.60 6.17 250 75.00 

Sulphate            ” 0.44 0.38 1.22 2.50 1.86 250 50.00 

Phosphate          ” 1.10 0.12 0.10 0.11 0.21 250 - 

Nitrate               ” 2.33 1.33 0.72 1.32 1.02 50 45 

Water Appearance  Clear Clear Clear Clear Clear  Clear  Clear  

Colour  TCU 5.80  7.40  2.30  5.10  3.70  15 3.00  

Odour  Odourless  Odourless Odourless Odourless Odourless Odourless Odourless 

Taste  Tasteless  Tasteless  Tasteless  Tasteless  Tasteless  Tasteless  Tasteless  

 

Table 2: Metal concentration (mg/l) in the borehole waters 
Parameter  Amaeke Amune  Obai  Ohanja  Ohuruohu  WHO  NAFDAC 

Potassium  0.80 0.50 0.80 0.80 0.80 1.10 mg/l - 

Calcium  26.50 21.00 20.00 20.60 20.50 3.75 mg/l - 

Magnesium  18.00 8.30 6.00 7.00 8.30 30 - 

Copper  0.32 0.30 0.30 0.27 0.00 1.0mg/l 1.0mg/l 

Iron  0.40 0.20 0.00 0.02 0.07 3.0mgl 0.3mg/l 

Manganese  0.15 0.04 0.01 0.00 0.00 0.4mg/l 2.0mg/l 

Zinc  0.22 0.40 0.03 0.01 0.02 3.0mg/l 5.0mg/l 

Lead  0.00 0.00 0.00 0.00 0.01 0.01mg/l 0.01 

Cadmium  0.00 0.00 0.00 0.00 0.00 0.003 0.003 

  

From the results in Table 1 it can be seen that the water appearance was clear, it was also odourless and 

tasteless, their values fall within the permissible limit of WHO and NAFDAC regulatory bodies. These could be 
due to the absence of particles and non accumulation of solids and slits. For colour all the water samples were 

within the WHO limit and all except Obai (2.3.) range above NAFDAC (3.0). Colour in natural water usually 
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results from leaching of organic materials and is primarily the result of dissolved and colloidal humic 

substances, primarily humic acid and fluvic acid. 

However, the overall colour content do not pose any health threat to those that use the water. The pH 
ranged from 5.5 (Amaeke) to 7.89 (Ohuruohu). Only Amaeke and Amune had acidic pH, other fell below the 

WHO and NAFDAC standard of pH 6.5-8.5. Water is said to be safe if the concentrations of the undesired 

substances do not exceed the levels set by the regulatory bodies e.g WHO and NAFDAC (15).  Conductivity 

level ranged from 87.00 in Amaeke to 179.00 in Obai. Thus conductivity was far below the standards of the two 

regulatory bodies and therefore fell within the safe limits for portable water. The low conductivity indicated the 

presence of some ions in low levels (16). The values for total solid ranged from 6.90 in Ohanja to 31.53 in 

Amune and total dissolved solids were 5.90 in Ohanja to 30.53 in Amune and still fell below the standards for 

the regulatory bodies. The values for turbidity also fell within the permissible levels of the regulatory bodies. 

The values for total alkalinity were also within the permissible level of the regulatory bodies. Total hardness fell 

within the permissible level of WHO but Amune/167.60 and Obai (231.6) fell far above the permissible level of 

NAFDAC (100mg/l). Soft waters are associated with rickets in children and have been found to be statistically 
related to high mortality from cardio vascular disease (17). Very hard water is not good for drinking and is 

associated with rheumatic pains and goiter (18,19). The chloride level of 3.11 to 6.74, sulphate 0.44-2.50, 

phosphate 0.10-1.10 and nitrate 0.72-2.33 fell within the permissible limits for drinking waters thus making the 

water safe for drinking and other domestic activities.  

Table 2 showed the results of the metal concentration in Ovim borehole waters. From the results the 

levels of potassium, calcium, magnesium, copper, iron, manganese and zinc were within the permissible levels 

of WHO and NAFDAC. There was no lead or Arsenic in the sample of water determined. 

 

V. Conclusion 
The results of the study have shown that the waters were within the limits of WHO and NAFDAC for 

potable water and therefore safe for human and animal consumption, subsequently there is need for regular 

checking of these parameters to ensure the health and safely of the populace and subsequently reduce diseases 

caused by poor water quality. 
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