
International Journal of Applied Chemical and Biological Sciences (2022), 3(3), 32-38 

ISSN 2582-788X 
  

RESEARCH PAPER 
 

  
 www.visnav.in/ijacbs/ Page | 32  

Article Identifier: https://identifier.visnav.in/1.0001/ijacbs-22d-12005/ 

Groundwater quality assessment of selected 

communities in Katsinala local government of 

Benue State, Nigeria

Isaac O. Agbane 1, Ogbadu R. Omeje 2, Jacob B. Jimoh 1, Ridwan 

O.Alabi 3 and Esther A. Yahaya 4 
1*Department of Geology, Federal University Lokoja, Nigeria 
2Department of Geology, Kogi State University, Anyingba, Nigeria 
3G-seed Environment Managers Co. Ltd. 
4Department of Physics, Kogi State University Anyigba, Nigeria 
 

 

* For correspondence: agbaneisaac@gmail.com  

Received on: 12 April 2022                             Published on: 10 July 2022 
 

ABSTRACT 

Physico-chemical parameters of borehole water from different locations of Benue State Nigeria were investigated to assess 

the level of water pollution. The water quality parameters studied include dissolved oxygen, water temperature, pH, 

alkalinity, total dissolved solids, Carbon dioxide, chloride, hardness, NH3–Nitrogen, N-Nitrogen, biological oxygen demand, 

transparency and water depth. The result of the pH obtained from the study area ranges from 6.57 to 11.33 with a mean 

value of 7.44 with turbidity ranges from 3.29-365, electrical conductivity ranges from 43.6-1460 μs/cm with a mean value 

of 326.77 μs/cm, The concentration of total dissolved solids (TDS) obtained in the study area ranges from 21.8 to 730 mg/l 

with a mean of 163.4 mg/l and The magnesium contents in the analyzed samples from the study area range from 12 mg/l 

to 29 mg/l with a mean value of 15.9 mg/l, The calcium contents range from 2 mg/l to 36 mg/l with a mean value of 19.4 

mg/l. All the water samples from the localities within the study area show that the concentration of pH, total dissolve solid 

(TDS), conductivity and total hardness fall within or below limit specified by WHO (2011) and NSDWQ (2007) with some 

exception. All the water samples within the study area showed that the concentration of cations and anions fall below the 

maximum limit given by WHO (2011) and NSDWQ (2007) except in Mbaauna 2 with high iron (Fe) concentration.  
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1. INTRODUCTION 

Groundwater exploitation for rural water supply without 

proper understanding of its chemistry and changes that 

may be induced by physical processes and 

anthropogenic activities may be counterproductive [1]. 

Human and natural activities impact widely on our 

groundwater system and this makes groundwater 

resources to be dynamic in nature; factors such as the 

irrigation activities, industrialization and urbanization. 

More so, the inhabitants of the communities are good 

users of fertilizers, pesticides and herbicides for 
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Fig 1. Geology of study area (Terhemba et al., 2016) 

 
agricultural activities which eventually impact on the 

groundwater negatively. Also, population growth is one 

other major factor responsible for groundwater 

pollution due to poor sanitation systems, leakages and 

increased solid and liquid waste which eventually 

infiltrates our groundwater system. Hence, groundwater 

quality assessment and conservation becomes 

important. Water quality is a consequence of the natural 

physical and chemical state of the water as well as any 

alterations that may have occurred as a consequence of 

human activity [2]. Also the quality of water that we 

ingest, as well as the quality of water in our lakes, 

streams, rivers, and oceans, is a critical parameter in 

determining the overall quality of our lives [3]. It was 

estimated that globally, groundwater provides about 

50% of current potable water supplies, 40% of the 

demand of self-supplied industry and 20% of water use 

in irrigated agriculture. Over much of Africa, 

groundwater is the most realistic water supply option 

for meeting dispersed rural demand [4]. The major 

source of groundwater for household, industrial and 

irrigation in the study area is the borehole. Most of the 

boreholes are vulnerable to pollution because of the 

nature of the overburden thickness viz-a-viz small 

thickness and unconfined nature and well depth as most 

wells around the study area ranged from 35m to 50m in 

depth.  

The main objective of this study is to assess the 

groundwater quality based on the available physico-

chemical data of some selected communities in Katsina-

Ala Local Government Area of Benue State, Nigeria. 

2. MATERIALS AND METHODS 

2.1. Research design 

All data used was acquired by Benue State Rural Water 

Supply and Sanitation Agency (BERWASSA). Primary and 

secondary sources of data were used to achieve the 

objective of this study. The primary data is the major 

data source for this study and comprises the field 

samples that were collected from different locations  

2.2. Data Collection 

2.2.1. Primary Source of Data Collection 

The primary data used in this study was obtained from 

the field. Water samples were collected in selected parts 

of the study area. 

2.2.2. Secondary Source of Data Collection 

These were obtained from different published works: 

World Health Organization (WHO) and Nigeria Standard 

for Drinking Water Quality (NSDWQ) water quality 

values were used to compare the results of the selected 
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Table 1. Summary of the physico-chemical properties analyzed 
 

 
 

elements in order to assess the water quality of the study 

area. 

2.3. Field and laboratory method 

 

2.3.1. Sample collection  

Water samples were collected from individual boreholes 

in ten (10) rural communities, from Gwanyi, 

Akuma/Gbaa 2, PHC Gbengeh, Ashuwa, 

Mbaagbaka/Imande Kwator and Shikaan Dangi, 

Mbanyikyaa, Mbagundu II, Gboraya and Mbaauna 2 in 

Katsinala, Benue State Nigeria, in the month of 

September, 2020.  

The analyses of the water samples were carried out 

according to standards methods for examination of 

water and reported in line with the Nigeria Standard for 

Drinking Water Quality (NSDWQ) SON 2015 standards 

for drinking water [5-6]. Parameters analyzed include 

temperature, pH, total hardness, chloride, total dissolved 

solid, turbidity and alkalinity.  

Temperatures of the water samples were taken in-situ 

using mercury thermometer. Total hardness, total 

dissolved solids, chloride and alkalinity were determined 

using various laboratory titration methods. pH was 

determined using Gallenkamp pH meter, electrical 

conductivity using Hach conductivity WPA 400 digital 

model meter, and turbidity using DREL 

spectrophotometer model 2100. 

Finally, to ensure quality assurance, precautionary 

measures were observed during the collection, 

transportation, storage and analyses of the water 

samples. 

Data Analysis 

The result obtained from the laboratory analyses were 

plotted into bar charts to illustrate the concentrations of 

each parameters at sampling locations. 

3. RESULTS AND DISCUSSION 

All the result of parameters determined both in the field 

and laboratory is presented in Table 1. These results are 

then further represented in bar chart (Figure 2-4) to 

show variation in the water quality of the different 

location within the study area. The maximum, minimum 

and the mean value for all the parameters analyzed were 

then compared with both World Health Organization 

(WHO) standard (2011) and Nigeria Standard for 

Drinking Water Quality (NSDWQ) (2007) to ascertain the 
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Fig 2. Concentrations of electrical conductivity for the water samples within the study area compared with WHO (2011) 

and NSDWQ (2007) 
 

 
Fig 3. Concentrations of turbidity for the water samples within the study area compared with NSDWQ (2007) 

 
quality of the water within the study area (table 1) [7-8]. 

The result of the pH obtained from the study area ranges 

from 6.57 to 11.33 with a mean value of 7.44. The normal 

range for pH for domestic water as recommended by 

WHO (2012) and NSDWQ (2007) is 6.5 – 8.5 [6, 9]. The 

pH value obtained at the study area falls within the limit 

except Mbanyikyaa having 11.33 which is above the 

acceptable limit. 

The result of the turbidity ranges from 3.29-365 NTU 

with a mean value of 70.87 NTU. The value of turbidity 

for Gwanyi, Akuma/Gbaa 2, PHC Gbengeh, Ashuwa, 

Mbaagbaka/Imande Kwator and Shikaan Dangi fall 

within the NSDWQ (2007) maximum permissible limit 

(5.0 NTU) while those of Mbanyikyaa, Mbagundu II, 

Gboraya and Mbaauna 2 are above the acceptable limit.  

The result of the electrical conductivity ranges from 

43.6-1460 μs/cm with a mean value of 326.77 μs/cm. 

Mbanyikyaa has the highest electrical conductivity of 

1460 μs/cm which is above the acceptable limit by WHO 

(2011) and NSDWQ (2007), while other locations have 

electrical conductivity values below the acceptable 

standards [6-7]. But when compared with WHO (2011) 

maximum limit (250 μs/cm), it was observed that the 
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Fig 4. Concentrations of total dissolved solids for the water samples within the study area compared with WHO (2011) 

and NSDWQ (2007) 
 

 
Fig 5. Concentrations of pH for the water samples within the study area compared with WHO (2011) and NSDWQ (2007) 

electrical conductivity values in Akuma/Gbaa 2, 

Mbagundu II, Ashuwa, Gboraya and Shikaan Dangi are 

below the limit and the remaining locations (Gwanyi, 

Mbanyikyaa, PHC Gbengeh, Mbaagbaka/imande kwator) 

are above the limit (Table 1). 

The concentration of total dissolved solids (TDS) 

obtained in the study area ranges from 21.8 to 730 mg/l 

with a mean of 163.4 mg/l. High concentrations of Total 

Dissolved Solids (TDS) reduce the water quality and 

cause water balance problems for individual aquatic 

organisms. According to WHO (2012) and NSDWQ 

(2007), the maximum permissible limit for TDS is 500 

mg/l. Mbanyikyaa has the highest TDS value of 730 mg/l 

which is above the acceptable limit by WHO (2011) and 

NSDWQ (2007), while other locations (Akuma/Gbaa 2, 

Mbagundu II, Ashuwa, Gboraya, Shikaan Dangi, Gwanyi, 

PHC Gbengeh, Mbaagbaka/imande kwator and Mbaauna 

2) have TDS values within the acceptable standards. 

Hence, water in these locations can be used for domestic 

purpose. The magnesium contents in the analyzed 

samples from the study area range from 12 mg/l to 29 

mg/l with a mean value of 15.9 mg/l. The concentration 

of magnesium in water should be 50 mg/l and 30 mg/l 

respectively. The magnesium concentrations in the 

analyzed samples fall within the standards. Hence, water 

from these locations can be used for drinking. The 

calcium contents range from 2 mg/l to 36 mg/l with a 
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Fig 6. Concentrations of total hardness for the water samples within the study area compared with WHO (2011) and 

NSDWQ (2007) 
 

 
Fig 7. Concentration of cations for the water samples within the study area 

 

 
Fig 8. Concentration of anions for the water samples within the study area 

 
mean value of 19.4 mg/l. The calcium contents of the 

samples falls within the acceptable standards by WHO 

(2011) and NSDWQ (2007) that recommended 75 mg/l. 

The concentration of copper, iron and manganese in the 

studied water samples fall within the acceptable limits. 

4.  CONCLUSION  

All the water samples from the localities within the study 

area show that the concentration of pH, total dissolve 

solid (TDS), conductivity and total hardness fall within 

or below limit specified by WHO (2011) and NSDWQ 

(2007) except Mbanyikyaa with high TDS and pH value, 

and the Mbaagbaka/Imande Kwator with high 

conductivity and total hardness, therefore the water in 

these two localities should be treated for such 

parameters. The concentration of turbidity is high in all 

the localities and fall above the maximum limit as given 

by WHO (2011) and NSDWQ (2007) except Shikaan 
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Dangi with low value. Based on the average value of the 

turbidity the water is said to be turbid and should be 

treated for turbidity. The water in Mbayikyaa should be 

treated for turbidity, conductivity, TDS, total hardness 

and pH. The average pH value within the study area 

showed that the water is alkali in nature. All the water 

samples within the study area showed that the 

concentration of cations and anions fall below the 

maximum limit given by WHO (2011) and NSDWQ 

(2007) except in Mbaauna 2 with high iron (Fe) 

concentration.  
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