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1. INTRODUCTION:  
 

Water is the essential compound required by every living organism on earth. It constitutes 50 to 90 percent mass 

of all kinds of the living organism. In spite of its abundance, most of the earth’s water is unusable as 97 percent of it is 

saline seawater. Groundwater provides approximately 85 percent of the water used for human consumption. As 

groundwater flows from the recharge area to the discharge area. The quality of groundwater degrades due to some 

chemical changes. From different studies, it is found that anthropogenic involvement mainly by agricultural activities, 

and industrial and domestic wastewater discharges are the prime causes of water quality degradation [1-3]. 

Anthropogenic activities like mining, urbanization, municipal activities, etc. are also enhancing the amount of trace 

metal in groundwater. Over usage of fertilizers containing heavy metals in agriculture is also one of the reasons of 

contamination of ground water [4]. Though high content of trace metals is hazardous for health, they are also essential 

nutrients for maintenance of good health but in trace amount. Such elements include Co, Cu, Fe, Mg, and Zn [5]. Increase 

in population is also one of the reasons of water quality degradation. Discharge of urban sewage to surface water without 

treatment increases contamination. When water flows over soil surface due to dissolution of different constituents it 

becomes turbid. As the residence time of the surface run-off increases, the extent of soil-water adsorption and ion-

exchange reaction increases, and the quality of water degrades. Road run-off increases heavy metals in the surface as 

well as groundwater. Industrial waste increases toxic organic and inorganic chemicals in groundwater. 

       

1.1 THE STUDY AREA: 

Basugaon is a small town in the Chirang district under the Bodoland Territorial Region (BTR) in the state of 

Assam, India (Fig 1.). The geographical coordinates of Basugaon town are 26o28/0// North latitudes and 90o24/0// East 
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longitude. The town has a mild subtropical climate. Its principal characteristics are a slightly cool and foggy winter, a 

moderately cool spring, and a fairly hot and humid summer. The main sources of water are ring well and tube well. In 

this work, an attempt has been made to evaluate the water quality of 10 of the most used shallow tube well by monitoring 

the common quality parameters (Table 1). 

 

2. MATERIAL AND METHOD: 

 

Water samples for physical and chemical analysis were collected in pre-cleaned polyethylene containers and 

were brought to the laboratory immediately after collection.  Standard methods were followed in the collection; storage 

and analysis of water samples [6]. Water samples were collected from one of the most used tube wells of every ward. 

Parameters monitored are -Temperature (°C), pH, Electrical Conductivity (µS/cm), Total Dissolved Solid (mg/L), 

Hardness (mg/L), Calcium (mg/L), Magnesium (mg/L), Chloride (mg/L), Sulphate (mg/L), Nitrate (mg/L), and Fluoride 

(mg/L), Arsenic (µg/L), Chromium (mg/L), Iron (mg/L), Manganese (mg/L), Nickel (mg/L) and Lead (mg/L).  

The heavy metals As, Cr, Fe, Mn, Ni, and Pb were measured in each water sample with an atomic absorption 

spectrometer (Perkin-Elmer AAnalyst 200 Atomic Absorption Spectrophotometer). Three-point calibration was done 

for each metal with certified AAS standards of 1000 mg/L (Merck, Germany). Arsenic was determined by hydride 

generation atomic absorption spectrometry (HGAAS) using Varian VGA-77 vapour generation assembly with ETC-60 

temperature controller as a heat source to atomize the hydride generated with the reducing agent NaBH4 (Merck) and 

8M HCl. Here Varian SpectrAA-220 Atomic Absorption Spectrophotometer was used. All the other metals were 

estimated in the air-acetylene flame. 

 

3. RESULTS AND DISCUSSION: 

The water quality of a place provides information about the geological formation, watershed recharge 

characteristics, the chemical composition of the soil, farm practices, drainage system, land use pattern, waste disposal 

methods, etc. of the region. The range of temperature was 19oC (TW8) to 23oC (TW3) (Table 2.). Variations in 

temperature may be due to the different amounts of inorganic and organic loads present in the water bodies. 

A rise in temperature increases the odour of water because of the higher volatility of odour-causing substances. 

At higher temperatures, microorganisms like bacteria die away rapidly in the environment [7]. Water treatment 

processes are also affected by temperature. The effectiveness of chlorination is decreased at low temperatures. 

At higher temperatures, trihalomethanes are formed in drinking water and contaminated with chlorine which 

is associated with an increased occurrence of bladder, rectal, and colon cancer along with adverse reproductive 

effects [8-9]. Temperature also affects the self-purification capacity of the water system. At higher 

temperatures, bio-degradation of organic materials is enhanced, which increases the demands on dissolved 

oxygen. But at higher temperatures as oxygen becomes less soluble in water may lead to total oxygen depletion 

and obnoxious septic conditions [10]. 

The range of electrical conductivity (EC) is 12 to 47.5 µS/cm. Electrical conductance in water indicates 

the presence of a higher amount of ionic substances and it may due to perfect entrapment and groundwater 

recharge as well as solubilization of minerals from the underground soil structure. The importance of EC in 

the measurement of salinity greatly affects the test and thus has a significant impact on the acceptance of the 
potability of water [11]. The pH values lie between 6.6 and 7.1. Low pH causes corrosion of equipment and piping in 

the distribution system and increases metal contamination of drinking water introducing metal ions such as copper, lead, 

zinc, and cadmium.  

The TDS ranges from 49 to 68.5 mg/L. Higher TDS imparts physiological effects and unpalatable mineral taste 

in water. Water with a dissolved solid content of more than 1000 mg/L is not allowed for drinking purposes [12]. 

The range of hardness lies between 102 and 119 mg/L. Calcium is an important nutrient for the human body. 

The maximum (20.5 mg/L) and minimum (8.4 mg/L) value of calcium was obtained in sample no. TW3 and TW7 

respectively (Fig 2.). Different types of rocks, sewage, and industrial wastewater are the principal sources of magnesium 

and it is also a hardness contributor to water. The presence of magnesium in drinking water along with sulphate has a 

laxative effect. The range of magnesium obtained in the study area is 2.2 mg/L (TW10) to 8.5 mg/L (TW3).  

The ranges of sulphate concentrations lie between 1.5 to 20.2 mg/L (Fig 3). Sulphate produces an unpleasant 

taste at 300 to 400 mg/L concentration and it also has a toxic effect on human health. The WHO recommends 400 mg/L 

sulphate as the highest desirable limit in water. The ranges of nitrate lie between 2.4 to 4 mg/L. Fertilizers used in 

https://ijrcs.org/


INTERNATIONAL JOURNAL OF RESEARCH CULTURE SOCIETY               ISSN(O): 2456-6683      

Monthly Peer-Reviewed, Refereed, Indexed Journal                        [ Impact Factor: 6.834 ] 
Volume - 7,   Issue -  2,  February - 2023                                         Publication Date: 20/02/2023 

 

Available online on - WWW.IJRCS.ORG Page 30 

cultivation, decayed vegetables, animal bodies, domestic effluents, sewage, sludge, industrial discharge, etc. add nitrate 

to the water bodies. Nitrate is hazardous to health if its maximum admissible concentration of 50mg/L is exceeded. It is 

particularly dangerous to infants less than six months old, causing methemoglobinemia. A limit of 10mg/L for nitrate 

has been fixed for drinking water [13]. The range of chloride is between 17 to 24 mg/L. Chloride occurs naturally in all 

types of water. The most important source of chlorides in the water is the discharge of domestic sewage. Man, and other 

animals excrete very high quantities of chlorides together with nitrogenous compounds. Chloride is responsible for the 

brackish taste of water. The high chloride contents in water bodies may harm metallic pipes and structures as well as 

agricultural crops if such water is used for irrigation purposes. The fluoride concentrations of all the water samples are 

below the detectable level (BDL). The presence of fluoride in groundwater may be due to geological deposits, 

geochemistry of location, and the application of fertilizers like rock phosphate. Irrigation containing a small amount of 

fluoride ions would tend to concentrate these ions in soil water. The use of rock phosphate or fluoro appetite fertilizer 

can also introduce fluoride ions on dissolution.  Fluoride is beneficial to a certain extent when present in concentrations 

of 0.8 to 1.0 mg/L for calcification of dental enamel, especially for children below 8 years of age. But it causes dental 

fluorosis if present in excess of 1.5 mg/L and skeletal fluorosis beyond 3mg/L if such water is consumed for about 8 to 

10 years. WHO recommended permissible limit for fluoride in drinking water is 1.0 mg/L. 

The range of arsenic obtained was BDL to 0.004µg/L. The arsenic content of all the sources was found below 

the WHO permissible limit (10 µg/L). The results indicate that arsenic is not a problem in the study area till now. High 

concentration of arsenic in groundwater in the north-eastern states of India has become a major cause of concern. 

Chronic arsenic exposure is detrimental to human health being associated with cancer of the skin, lung, liver, urinary 

bladder, and kidney [14-16] and other diseases, including cardiovascular and peripheral vascular diseases, diabetes, 

peripheral neuropathies, portal fibrosis, and adverse birth outcomes [17]. The chromium content of all the water samples 

was found higher than the WHO limit (0.05 mg/L). The major portion of chromium in water exists in hexavalent form 

because the solubility of its trivalent form in water is very less in pH > 5.  pH values of all samples collected for this 

study are found to be higher than 6 and this indicates the possible presence of chromium in hexavalent form, which is 

carcinogenic in nature. The respiratory problems prevalent among common people in the study area may be due to the 

presence of Cr in water bodies. Gastrointestinal ulceration and perforation of the nasal septum and a number of other 

respiratory problems and skin effects have been reported to be caused by chromium (VI) [10]. The iron contents of 

water samples were found in the range BDL to 0.07 mg/L. Iron in excess of 0.3 mg/L is known to cause staining of 

clothes and utensils. Iron in higher concentrations may also cause vomiting. Ni concentration was obtained in the range 

0.058 to 0.073 mg/L. The average Ni concentration of most of the water sources of the study area is higher than the 

WHO permissible limit (0.07 mg/L) and is a matter of concern. Allergic contact dermatitis is the most widely found 

effect of nickel in the general population. Some nickel compounds are found to be responsible for causing respiratory 

tract irritation and asthma in industrial workers through inhalation [18]. The highest concentration of lead (0.39 mg/L) 

was observed in sample no. TW10 and the lowest value (0.21 mg/L) was found in sample no TW1. WHO (2008) has 

recommended 0.05 mg/L lead in drinking water. Thus, the concentration of lead in the present study area was observed 

higher than WHO. Chronic exposure to lead cause weight loss, constipation, loss of teeth, and gums may show a blue 

line due to the deposition of colloidal lead phosphate [12]. 

CHEMICAL CORRELATION: 

The correlation coefficient among the different parameters of water samples collected from 10 different parts 

of the study area is furnished in Table 3. EC was found to be excellently and positively correlated to TDS, hardness, and 

Ni (0.78, 0.79, and 0.54) respectively. The mutual significant correlations existing among pH, EC, TDS, and hardness 

bring to the obvious conclusion that the hardness-causing constituents remain in solution along with other inorganic 

salts which as a whole contributed to the TDS contents of water samples.  The dissolved inorganic matter is responsible 

for the electrical conductance of water, pH is dependent on the hydrolysis of salts that produce conducting ions. The 

anions chlorides, sulphate, nitrate, and the cations like calcium and magnesium are the principal inorganic constituents 

of groundwater samples. It is seen that the anions, chloride, sulphate, and cations, like calcium and magnesium were the 

major inorganic ions in the groundwater samples. The significant correlation of each of the major anions with each of 

the major cations helped to predict the composition of principal inorganic compounds in the water samples to be 

chlorides, sulphates of calcium, and magnesium. The same observation was made by Adak and Purohit in 2001[19]. 

Nitrate was found to be correlated to calcium and magnesium which indicated the possible presence of nitrate in 

groundwater in the form of nitrate of calcium, and magnesium. It is observed that fluoride is present in a very less 

amount in the present study area. It was observed to bear a positive correlation with some parameters. Arsenic bears 

positive correlation with EC, TDS, Sulphate, etc. From the study, it is seen that some trace metals also bear good 

correlations with other ions. 
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Figures/ Tables: 

 
Fig 1. Map of the study area. 
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Fig 2. Station wise variation of Ca and Mg 

 

 
Fig 3. Station wise variation of major anions 

 

 
 

Fig 4. Station wise variation of trace metals 

 

 

Table 1. Locations and other features of the sampling sites: 

Sample no. Location name Latitude (N) Longitude (E) 

TW1 Ward No. 2 N 26028/32// E 90025/16// 

TW2 Ward No. 3 N 26028/32// E 90025/16// 

TW3 Ward No. 2 N 26027/40// E 90025/21// 

TW4 Ward No. 3 N 26027/39// E 90025/21// 

TW5 Ward No. 4 N 26027/6// E 90025/20// 

TW6 Ward No. 1 N 26027/6// E 90025/20// 

TW7 Ward No. 1 N 26027/39// E 90025/34// 

TW8 Ward No. 4 N 26027/30// E 90024/50// 

TW9 Ward No. 2 N 26027/39// E 90025/21// 

TW10 Ward No.3 N 26024/1// E 90016/8// 
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Table 2. Physico-chemical parameter: 

 

Sample No. Temperature (oC) pH EC (μS/cm) TDS (mg/L) Hardness (mg/L) 

TW1 21.0 6.6 12.0 49.0 112.0 

TW2 20.0 6.6 21.5 54.4 102.0 

TW3 23.0 6.6 41.2 50.9 106.0 

TW4 20.0 6.6 45.8 57.2 110.0 

TW5 20.6 7.1 26.4 66.2 116.0 

TW6 21.2 7.0 47.5 68.5 118.0 

TW7 19.5 6.6 41.3 54.1 108.0 

TW8 19.0 6.6 39.6 59.6 106.0 

TW9 20.7 6.6 28.6 59.6 112.0 

TW10 19.3 6.9 32.0 66.2 119.0 

Min 19.0 6.6 12.0 49.0 102.0 

Max 23.0 7.1 47.5 68.5 119.0 

Mean 20.4 6.7 33.6 58.6 110.9 

 

Table 3. Correlation coefficient 

 

 Temp pH EC TDS Hard Ca Mg SO4
2- NO3

- Cl- As Fe Ni Cr Pb 

Temp 1.00               

pH 0.01 1.00              

EC 0.11 0.07 1.00             

TDS -0.28 0.32 0.78 1.00            

Hard -0.01 0.05 0.79 0.73 1.00           

Ca 0.83 -0.24 0.25 -0.24 0.19 1.00          

Mg 0.67 -0.27 -0.28 -0.67 -0.55 0.48 1.00         

SO4
2- 0.76 -0.22 0.21 -0.32 0.12 0.97 0.47 1.00        

NO3
- 0.36 -0.23 -0.36 -0.60 -0.40 0.19 0.52 0.22 1.00       

Cl- 0.01 -0.08 0.75 0.77 0.89 0.21 -0.55 0.11 -0.38 1.00      

As 0.00 -0.10 -0.30 -0.38 0.00 0.08 0.12 0.08 0.56 -0.07 1.00     

Fe 0.77 -0.21 -0.23 -0.65 -0.22 0.85 0.65 0.87 0.32 -0.21 0.19 1.00    

Ni -0.26 -0.05 0.54 0.78 0.80 -0.10 -0.77 -0.21 -0.45 0.86 -0.21 -0.47 1.00   

Cr -0.23 -0.10 0.30 0.32 0.45 0.11 -0.68 0.18 -0.16 0.53 -0.17 -0.46 -0.31 1.00  

Pd -0.54 0.21 -0.04 0.43 0.29 -0.48 -0.75 -0.51 -0.73 0.28 -0.42 -0.46 0.61 0.39 1.00 

 

 

4. CONCLUSION:  

The study shows that the water quality of the study area is not satisfactory with respect to some parameters like 

Cr, Ni, Pb, etc. However, most of the water samples did not have high concentrations of toxic contaminants, like fluoride 

and arsenic. The present study, based on random selection of 10 water sources one from each ward may not be sufficient 

to arrive at some definite correlation between water quality and health status. But the study has fulfilled the limited 

purpose of strengthening the data base on water quality which may help in making a strategy for supply of good quality 

water. It is also expected that this study will encourage further work on the major needs of the regions like awareness 

generation about safe water and general hygiene, regular monitoring of water quality particularly that of drinking water, 

needs for water treatment, etc. 
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