
Groundwater hydrochemical assessment of the crystalline aquifer of Suleja, North Central 

Nigeria  

 

Abubakar Ahmed Sadauki,1, 2Shuaibu Ahmed Mahi, 3Rasheed Ojutiku, 4Abdulhakeem Salau 

Bello  

 
1Department of Geography, School of Physical Science, Federal University of Technology, 

Minna. 2Department of Geology, Faculty of Science, Federal University Gusau, Zamfara. 
3Department of Water Resources, Aquaculture and Fisheries Technology, School of Agriculture 

and Agricultural Technology, Federal University of Technology, Minna. 4Centre for Disaster 

Risk Management and Development studies, Federal University of Technology, Minna  

 

Abstract  
This research work aimed at assessing the waste dump impacts on groundwater physic-chemical 

and biological constituents of Suleja environ. Hydrochemistry and groundwater flow mapping 

techniques were employed during the field work. After the preliminary survey, seven groundwater 

samples were collected monthly at different locations within the study area; totaling forty three 

(43) samples during the dry season (between the months of November, 2015 to April, 2016) for 

standard water quality laboratory analysis. The data sets obtained from the laboratory were 

subjected to descriptive statistics and correlation matrix to establish their relationship, including 

water quality index were calculated. The hydrochemical results revealed high mean 

concentrations of conductivity followed by total hardness, total dissolved solids, alkalinity, 

temperature and pH (Conductivity > TH > TDS > Alk > Temp. > pH). The minor ionic 

distributions revealed higher mean concentrations of Sulphate followed by chloride, bicarbonate, 

carbon dioxide, and nitrate ions (SO4 > Cl- > HCO3 > CO2 > NO3). The major ionic parametric 

mean concentrations revealed higher value of calcium followed by magnesium, sodium and 

potassium ions (Ca2+ > Mg2+ > Na+ > K+). The heavy metals ions revealed higher mean 

concentrations of iron followed by zinc, manganese, and copper during the dry season. The 

elevated values of chemical oxygen demand and biological oxygen demand observed indicate 

presence of organic compounds in the groundwater of some area. The observed wide range of 

standard deviation and variance in some of the parameters are indications that there is 

substantial difference in the groundwater chemistry within the study area. Hydrochemical result 

depict high level of average concentration of temperature, sulphate (SO4), iron (Fe2+) and total 

hardness (TH) to have range above their standard permissible limit for drinking or domestic 

purposes water quality (WHO and NSDWQ). Though there are other ionic compounds that show 

low average level of its content but high level of maximum concentrations such as chloride, COD 

and BOD. The WQI value for dry seasons is 4.89 which indicate that the groundwater in the area 

is excellent in quality. Correlation matrix revealed positive relationship between pH, TH (total 

hardness), SO4, NO3, Cl-, Mg2+ and Ca2+ and positive connectivity between Na+ and K+. All this 

suggest that major sources of the solute for the groundwater enrichment are from weathering of 

lithological framework and anthropogenic activities essentially. Groundwater flow mapping 

revealed that the groundwater of Suleja vicinity is structurally controlled and it equally shows 

somewhat possibility of high potential of groundwater aquifer which make it suitable for 

groundwater borehole development.  
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