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Alkalinity in itself is not harmful to human being, but in large quantity, alkalinity imparts bitter taste to water
and may cause eye irritation [ 6 ]. The average value of magnesium was  Only one sample had alkalinity  Full
size table Physical characteristics Out of groundwater samples, 34  Sulfates were measured by turbidimetric
method as BaSO4 while phosphates were determined by stannous chloride method. Correlations Electrical
conductivity, total dissolved solids, total alkalinity, total hardness, and manganese show good positive
correlation with major water quality parameters Additional file 1 : Table S3â€”S6. Also, the concentration of
nitrite in the water samples varied between 0. Presence of coliforms in infected boreholes renders the water
unwholesome, unless it is chlorinated. This may also facilitate the growth of microorganisms, hence affecting
water quality WHO  Analysis revealed that the total hardness reported in our study was higher as compared to
earlier studies Sharma  The water samples collected for arsenic analysis were filtered and acidified with few
drops of HNO3. Iron in groundwater may be derived from natural sources as well as steel pumps and casings
Sebiawu et al. This is because excess coliforms may give an indication of the presence of other pathogens,
which could cause waterborne diseases such as typhoid fever, hepatitis, gastroenteritis and dysentery Lawson 
Kumar et al. It indicates that the tubewell water layer has rocks having minerals rich in magnesium
comparative to borewell aquifers surroundings. It becomes unstable when this limit exceeds and leads to
laxative effect on human system with excess of magnesium Subramani et al. The total hardness values
recorded ranged from 22 to  The TDS in this study exhibited a wide variation with a minimum value of  All
borehole samples analysed contained varying concentrations of nitrate ranging from 0. The soil texture in the
region was predominantly calcareous which may be the possible reason of hardness in water. These results
corroborate that of Salifu et al. There is always a chance of groundwater contamination through chemical
wastes in the heavily industrialized area of Morang and Sunsari Industrial corridor. The origin of turbidity
may be clay particles, sewage solids, silt and sand washings, organic and biological sludge and some other
factors. The colour of water samples from Chabere and Suleteng communities pointed to a possible
contamination from surface water runoffs since water from these communities were also found to contain
faecal coliforms. Groundwater samples were collected quarterly for two consecutive years and analyzed for
iron content. The range of underground water temperature throughout the seasons were from  Mean and
median value of nitrate was below the permissible limit 0. Thus, the water from all the samples is considered
satisfactory for human consumption. High fluoride content in groundwater is generally linked to the presence
of fluoride bearing minerals in aquifers Handa ; Wenzel and Blum  All mathematical calculations like ranges,
means and standard deviations were calculated for physico-parameters using Excel Microsoft Office. The
agricultural activities may be the main reason of increasing potassium content in groundwater Sayyed and
Bhosle  Total alkalinity as HCO3 was determined by acid titration method 0. This low concentration of nitrate
observed in this study is in agreement with the findings of Mueller et al. These rocks have been identified to
impart acidity to underground water Obuobie and Boubacar  Only one sample showed greater value than
WHO guidelines. Temperature, turbidity, fluoride, ammonia and iron were in low positive correlation with
color while TH, CH, TA and Mg had poor negative correlation to color. These activities mask the
concentration of iron caused by geogenic origin.


