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Abstract— Actually, water is an essential natural resource for sustaining the lives of all living beings and 

the environment. Over the last few decades water quality has deteriorated due to the over exploitation of 

water. Quality of water is an essential parameter to study when the overall focus is sustainable development 

keeping mankind at the focal point. The present study was conducted to analyse the various parameters of 

underground drinking water in Uchana Block, Haryana, (India) and to analyse its fitness for the drinking 

purpose. In the present research work, a number of 20 water samples were collected from the different 

residential areas (villages) in clean polythene bottles and analyse for the different parameter like pH, 

electrical conductivity (EC), total dissolved solid (TDS), total hardness (TS), calcium, magnesium, total 

alkalinity (TA) carbonate, bicarbonate, chloride, fluoride, iron, sodium, potassium, sulphate, nitrate, and 

phosphate. The parameter was compared with the standard desirable prescribed limit by World health 

organisation (WHO), Bureau of Indian Standard (BIS) and Indian council of medical research (ICMR) 

standard of drinking water quality parameters. It is concluded that the water quality of the water supply 

system in different locations of Uchana Block is of medium quality and can be used for domestic use after 

suitable treatment. At the end of the study, a suitable suggestion has also been  made to improve the quality 

of water. 
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I. INTRODUCTION 

As we know that water is life's matter and matrix, mother 

and medium. Water is the most precious gift of nature and 

is one of the substances essential for the sustenance of life. 

Water is not only a universal solvent but the most 

indispensable natural resource, which stimulates the 

economy, agriculture and industrial growth of mankind. 

About 70% of the body weight of all living organisms 

consists of water. Several fundamental rights, especially 

those guaranteeing the right of food, health and 

development cannot be attended without guaranteeing 

access to clean water (Gleick, 1999). The importance of 

water lies with the United Nations General Assembly to 

designate 22 March of each year as the “World Day for 

Water” by adopting the resolution in 1992- United Nations 

Conference on Environment and Development  in Rio de 

Janeiro.  Water is a wonder in nature.  “No life without 

water” is a common saying depending upon the fact that 

water is one of the naturally occurring natural requirements 

of all life sporting activities. (Gorde & Jadhav, 2013). Only 

a small fraction of water, about 2.7% of earth water, is fresh 

and suitable for human consumption. Approximately 13% 

of this production is groundwater as an important source of 

the drinking water for many people worldwide (Bindu & 

Selva Mohan, 2009). Since the age of creatures on earth all 

civilization developed along the rivers, lakes and water 

resources. In the ancient era Aryavart Vedic culture 

developed along the Ganga, Yamuna, Saraswati, Sindhu, 

Chenab, Jhelum, Satluj, Brahmputra and other Himalayan 

rivers. Richa or Vedic Mantras were written along the 

Saraswati rivers.  

Vedic writings speak of the value of water– “Apo Nar Eti 

Prokta Apo Vai Nasvnv Ta Yadsyayanm Purv Ten 

Narayana Smarth” (Water is the child of The Almighty 

God). 

The groundwater has been used for drinking over a long 

time and its purity has made it a well-known source of 

potable water all over the world. In Haryana underground 

water is available in the form of drinking water and they are 

used by more than 50% of the total population of the area to 

meet their daily needs. In recent years borewell is also used 
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in many parts of the Haryana state as a source of portable 

water (Chauhan & Paliwal, 2009). Heavy metal is a toxic 

pollutant that severely limits the beneficial use of water in 

domestic and industrial application (Ernest, 1991). 

Fluoride, nitrate, and phosphate have been identified as 

major anionic pollutants of the groundwater in Jind district 

Haryana with excessive use of nitrogen, phosphorus 

fertilizer and insecticide, pesticides & herbicide in 

agriculture. (J. P. Deshwal & B. R. Deshwal, 2018). High 

concentration of nitrate, phosphate and other hazardous ions 

in groundwater has been related with excessive use of 

nitrogenous fertilizer in agriculture and high amount of 

organic waste generated by the human population (Kataria, 

2004). 

 

II. REVIEW OF LITERATURE 

It is a well-known fact that contaminated drinking water 

creates a major health threat to human beings worldwide. In 

recent years due to pollution and climatic changes the 

conditions of river, canal, tubewell, handpump and natural 

wells which provide water may not be suitable for drinking 

purposes. Surface and drinking water sources have been 

polluted to different extents. Main pollutants present in 

drinking water sources are heavy metal, organic substances, 

ammonia, nitrogen, phenol, pesticide and pathogens. 

Jay Shri et al. (2002) in their study which was carried out 

on the water quality assessment of Purna river Buldhana, 

District Maharashtra, and Jha & Tignath (2009) have also 

studied the assessment and impact of surface water 

environment in and around Jabalpur city, Madhya Pradesh. 

Studies on groundwater quality were done in Hyderabad 

(Shrinivas et al. 2010). Physico- chemical property of 

drinking water in the town area of Godda District, Bihar 

reported by (Jha & Verma, 2000). Recently Sharma et al. 

(2004) have studied the industrial wastewater and ground 

water and pollution problem in groundwater. The 

information on the quality of groundwater valuable 

knowledge regarding their possible effect on physical 

property of the soil and its productivity (Sharma & Minhas, 

2004). Singh & Chandel (2006) have analysed the waste 

water which is used for agriculture purposes. Thus, the 

review of literature highlights the fact  that no study has 

been undertaken in the study area in regards to physico-

chemical characteristics of water yet. So, the objective of 

this study is to investigate and analyse the quality of 

drinking water (underground water) in rural areas of Uchana 

block of district Jind in the State of Haryana. 

 

III. STUDY AREA & SAMPLING 

In the present study, a number of 20 water samples were 

collected in pre–Monsoon April- May 2018. Samples were 

collected in pretreated and labelled plastic bottles 1.5 litre 

and were immediately preserved and analysed following the 

standard protocols given in APHA (APHA1992) Each 

sample bottle has been washed with 2% nitric acid and then 

rinsed three times with the distilled water. The sampling 

places are referred to as stations (U1-U20). 

Table-1: Sampling Site, Source, Code and Depth of Water Samples 
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IV. MATERIALS AND METHODS 

A total of 20 samples were collected from the hand pump, 

tube well, natural water resource wells, from villages, 

temples, schools, water works, bus stands and other places. 

These samples we analyse for the various physicochemical 

parameters and some heavy metals. A portable water 

analyser kit with a multi 340 set was used to measure the 

four water quality parameters on site, these were pH, water 

temperature (WT), dissolved oxygen (DO), electrical 

conductivity (EC). Chemicals used in analysis were 

Qualigens extra R grade acid Indicator are of the super pure 

grade and double distilled water used for preparation of 

solutions.  

Atomic absorption spectrophotometer (model 3100) 

Perkin Elemer USA was used for determining heavy metal, 

hydrogen ions concentration (pH), total dissolved solid 

(TDS) and conductivity measured using pH, TDS, 

conductivity meter respectively. Total alkalinity (TA), 

estimated titrimetrically using sulphuric acid. Total 

hardness (TH) and calcium iron (Ca2+) were analysed 

using standard Disodium ethylene diamine tetra acetate 

salt (Na2EDTA) salt. Magnesium (Mg2+) was determined 

by taking the difference between total hardness and 

calcium (Ca2+) values. Chloride was estimated by 

standard silver nitrate (AgNO3), while sulphate (SO4/ 2-) 

was analysed with the help of a spectrophotometer. In the 

present study minimum, maximum, average and standard 

deviation have been calculated for each pair of water 

quality parameters by using Excel spreadsheet for 

experimental data. The standard formula used in 

calculation for statistical parameters are as follows (BIS 

2012) details of the method are summarised in Table- 2. 

Table-2: Analytical Methods, BIS, ICMR & WHO Parameters for Drinking Water 

 

 

V. RESULTS AND DISCUSSION 

The respective value of all quality parameters in the water 

sample is listed in Table 3. All results are compared with 

the standard permissible limit recommended by the bureau 

of Indian standard (BIS), Indian council of medical 

research (ICMR) and World health organisation (WHO) 

depicted in Table 3. 
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Table-3: Water Quality Parameters of Uchana Block of Jind District, Haryana 

 

 

5.1. pH 

pH is used to determine the acidity or alkalinity of water and 

the concentration of hydrogen ions in water. The pH value 

of all underground water samples is found to be in the range 

of 6.98 to 8.67. The highest value of pH is 8.67 is observed 

at the place U-14 where the lowest value of 6.98 observed 

at the place U-11. The pH value of groundwater samples is 

within the limit of WHO (BIS, 2012). There is no 

anomalous change in pH of given samples of ground water. 

In long term exposure to pH behind the permissible limit 

affects the mucus membrane of cells. 

5.2. Electrical Conductivity (EC) 

Electrical conductivity, measuring the capacity of a 

substance to conduct the electric currents, where dissolved 

salt's ions are the conductors. Most of the salt is present in 

water in the ionic form and capable of conducting electric 

current. Conductivity is a good indicator to assess the 

groundwater quality. EC is a useful parameter of water 

quality measurement which indicates salinity hazards.  

In these study areas EC values varied between the 0. 526 

ds/m to 3.304dS/M. Sodium (Na+), calcium (Ca2+), 

potassium (K+) and magnesium (Mg2+) are the major 

positively charged ions that contribute to electrical 

conductivity of water. The major negative charged ions; 

chloride, sulphate, carbonate, bicarbonate, nitrate and 

phosphate have minor contributions to the conductivity, 

although they are biologically very important. Salinity is a 

measure of the amount of salt in water. Because dissolved 

ions increase salinity as well as conductivity, the two 

majorities are related. Salinity is an ecological factor, which 

influences the organisms that live in the water bodies and 

the growth of plants that will grow either in the water bodies 

or on the land fed by the groundwater (BIS 2012; Rani 

et.al.2013). 

5.3. Total Dissolved Solids (TDS) 

In the present study the groundwater sample showed 

variation of TDS between 334 and 2013 mg/L. For domestic 

use the maximum permissible limit of total dissolved solid 

is 1000 mg/L (prescribed by WHO). Maximum value of 

2013 mg/L is recorded at station U-10 and minimum value 

of 334 observed at station U-16. Hence all the ground water 

samples are non-saline except water of sites U-2, U don't-4 

U-7, U-8, U -9, U-10, U -15, U- 17, U-18 and U-19. An 

elevated level of TDS, by itself, does not indicate that water 

poses a health risk. The concentration of dissolved solids 

may cause the water to be corrosive, salty or brackish, 

resulting in the scale formation (BIS,2012). 
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5.4. Total Hardness (TH) 

Total hardness is the sum of concentration of alkaline earth 

metal cation such as Calcium and Magnesium ions. The 

present study shows that the total hardness analyses water 

samples were found in the range of 210 to 825mg/L. 

However, the WHO guideline value total hardness range is 

300 to 600 mg/L, indicate that the several sample 

particularly U-4, U-10, U-13, U-15 and U-17 exceeded the 

maximum limit for drinking water. Consumption of salty 

water in excess is reported to have caused hypertension and 

increased the risk of stroke, left ventricle hypertrophy, 

osteoporosis, renal stone and asthma. Calcium content of 

water in the present study was found in the range of 43 to 

184 mg/L. Similarly Mg content a varied from 22 to 93 

mg/L. Calcium and magnesium are both essential minerals 

for the living organism recommendation has been made for 

the maximum and minimum level of calcium 75-200 ppm 

and magnesium ( ~50 ppm) in the drinking water. 7 samples 

U-1, U- 5, U-6, U-11, U -14, U-16, U-20 were within the 

range. 

5.5. Total Alkalinity (TA) 

The total alkalinity of the water samples showed variation 

from 125-895mg/L. Water of sampling site U-14 and U-16 

recorded normal values and within the guideline of WHO 

(18 & 19) for the total alkalinity 200 mg /l. Total alkalinity 

in normal water is mainly due to bicarbonate, very high 

values of alkalinity of water of sampling site U-10 & U-13 

were 895 & 635 ppm due to the bicarbonate and sulphate 

content in the reported sample. 

5.6. Chloride /Fluoride 

The chloride content of the sample study was found in the 

range of 68 to 855 mg/l. High concentration of chloride 

more than WHO recommended concentration 200 mg/L is 

considered to be risky for human consumption and causes 

unpleasant taste of water (Sharma et al., 2004). In the study 

case chloride level U-2 to U-5, U-8 to U-10, U-13, U-15, U-

17 to U-19 were found higher than the permissible level. In 

some water sample fluoride concentrations were found 

higher than the permissible range 0.6-1.5 mg/L. The 

observed range of fluoride level in the study areas was 

found 0.2to 5.9 mg/L. Very high level of fluoride in the 

study area U- 1, U-4, U- 6, U-8, U- 9, U-10, U-12, U-13, U-

14, U-16 and U-18 might be due to the presence of fluoride 

bearing mineral in the region. Some cases of dental or 

skeleton fluorosis were recorded in the area of sampling of 

villages and near railway stations. 

5.7. Nitrate 

The nitrate ion in the present study was found in the range 

of 12-135 mg/L. Nitrate values are commonly reported as 

either nitrate or nitrate- nitrogen (NO3-N). The maximum 

contaminant level MCL in drinking water as nitrate is 45 

mg/L, where MCL NO3-N is 10 mg/L the MCL is the 

highest level of NO3 or NO3-N that is allowable in public 

drinking water supply by the U.S. Environmental Protection 

Agency (EPA). High levels of nitrate in water can cause 

methemoglobinemia or blue baby syndrome, a condition 

found especially in infants less than 6 months. The stomach 

acid of an infant is not as strong as the older children and 

adults, the increase in bacteria that can readily convert 

nitrate to nitrite. Very high value of nitrite in water samples 

of U-10, U-12, U-50, U-15, U-17 and U-20 all due to high 

value of potassium nitrate. 

5.8. Iron (Fe3+) 

Iron content in the present study was found within the 

guideline value as recommended by NDWQS and WHO. 

Content in normal range of 0.0 to 0.5 mg/L. Iron is one of 

the most abundant elements in nature ranking force by 

weight all kinds of water including groundwater have 

appreciable quantities of iron concern as health hazards but 

still considered as a nuisance in exceeding quantities for 

domestic as well as industrial uses. 

5.9. Sodium/Potassium ions 

The value of sodium in the drinking water sample was found 

in the range of 44 to 515mg/L. 10 samples are within the 

range given by the WHO and BIS (200 mg/ L). Sample 

numbers U-2, U-3, U-4, U-9, U-10, U-13, U-15, U-17, U-

18, U-19 exceeded the prescribed values. Potassium values 

range between the 2 to 220 mg/ L. 10 samples within the 

range of WHO limit of 15 mg/L, except the sample study 

area U-2, U-6, U-7, U-8, U-10, U-13, U-15, U-17, U-19 and 

U-20. In healthy individuals high levels of potassium (up to 

3700 mg/ day) possess no harmful effect because Potassium 

is rapidly excreted. Very high doses of potassium result in 

chest tightness, nausea, vomiting, diarrhoea, 

hyperkalaemia, shortness of breath and heart failure. 

5.10. Sulphate 

Natural water contains sulphate ions and most of these in 

the permissible limit and also soluble in water. Sulphate 

ions are produced mainly by the oxidation process of their 

ores. They are also present in industrial wastage. The 

quality of sulphate in water samples was measured by UV 

spectrophotometer as per IS :10500-2012, the desirable 

limit for sulphate is 200 mg/L and permissible limit is 400 

mg/L. All sample’s values are within the guided values. 

5.11. Phosphate 

Phosphate is an essential plant nutrient and most often 

controls plant growth. Normally groundwater contains only 

a minimum Phosphorus level because of low solubility of 

native Phosphorus minerals and the ability of soil to retain 
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phosphate. The value of phosphorus in the drinking water 

sample was found 0.0 to 2.4 mg/L. 

5.12. Turbidity 

Suspension of particles in water interfering with passage of 

light is called turbidity. Turbidity is caused by the wide 

variety of suspended particles. Turbidity can be measured 

either by its effect on transmission of light, which is termed 

as turbidity or by its effect on scattering of light, that is 

termed as nephelometry. As per IS: 10500-2012, the 

acceptable and permissible limit is 1-5 NTU respectively. 

All samples are within the permissible limit. 

 

VI. CONCLUSION 

The present work is an attempt to assess the drinking water 

quality. Mostly analysed samples were found contaminated 

either due to one or more parameters. Only pH and iron 

value of all samples were in the permissible range. Certain 

parameters in all samples crossed the WHO. Arsenic is 

carcinogenic and is reported in one sample as high as 366 

ppb (U-18). Therefore, his presence is a serious threat. In a 

nutshell from the results, it is suggested that the drinking 

water must be treated before supply. 

 

ACKNOWLEDGEMENT 

The author is highly thankful to the Principal K.M. 

Government PG College, Narwana (Jind) for providing 

research facilities in the college campus. 

 

REFERENCES 

[1] Adriano, D. C. (1986). Trace element in terrestrial 

environment. Springer- Verlag, New York, p. 533. 

[2] Agrawal, V., Vaish, A. K. & Vaish, P. (1997). Ground water 

quality: Focus on fluoride and fluorosis in Rajasthan. Current 

Science, 73, pp.743-46. 

[3] Anbarasu, K. & Anbuselvan, G. (2017). Physico-chemical 

parameter analysis of water in Musiri Taluk, Tamil Nadu, 

India. World News of Natural Science, 6, pp.36-43. 

[4] Bhandari, N. S. & Nayal, K. (2008). Correlation Study on 

Physico-chemical Parameter and Quality Assessment of 

Koshi River Water, Uttarakhand. E- Journal of Chemistry, 5 

(2), pp.342-46. 

[5] Barar, S. P. S., Kumar, D. & Bishnoi, S.R. (1984). 

Hydrochemistry of underground water of Bhawanigarh 

block, (Sangrur district). Indian Journal of Environment 

Health, 23(3), pp.202-11. 

[6] Brisco, J. & Malik, R. P. S. (2006). India's Water Economy: 

Bracing for a Turbulent Future. The World Bank, Oxford 

University Press, New Delhi. 

[7] Charlet, L. & Polya, D. A. (2006). Arsenic in shallow, 

reducing ground water in Southern Asia: An Environmental 

Health Disaster. Element, 2, pp.91-96. 

[8] BIS, Specification for drinking water ISI: 10500. 1991; 

W.H.O. guideline for drinking water quality, vol. 1, 

Recommendation WHO, Geneva, 1984; Standard APHA 

Method for examination of Water 22nd Edison, 2012. 

[9] Ernst, M. (1991). Metal and their compound in the ISI 1983 

Environment VCH, Weinheim, pp ,894-1332. 

[10] Dojlodo, J. R. & Best, G. A. (1993). Chemistry of Water and 

Water Pollution. Ellis Harwood Ltd, Great Britain. 

[11] Datta, R.K., Saikia, G., Das, B., Bezbaruah, Das, H. B. & 

Dube, S.N. (2006). Fluoride contamination in groundwater of 

Central Asia India. Asian Journal of Water Environment 

Pollution, 3(2), pp.93-100. 

[12] Gandatra, R., Sharma, J.P. & Hina, A. Payal. (2008). 

Evaluation of water quality of river Tawi with reference to 

physical parameters of district Jammu (J&K) India. Current 

World Environment, 3 (1), pp.55 – 66. 

[13] Jinwal, A. & Dikshit, S. (2013). Assessment of ground water 

quality during the Monsoon at different areas in the city of 

Lakes, Bhopal, (M.P.). Asian Journal of Chemical and 

Environmental Research, 6 (3-4), pp.39-45. 

[14] Jena, B., Sundarshana, R. & Chaudhary, S. B. (2003). Studies 

on water quality parameters around Sagar Island Sundarbans, 

Nature. Environment Pollution Technology, 2(3), pp.329- 32. 

[15] Kaushik, A., Kumar, K. & Sharma, K. (2002). Water quality 

index and suitability assessment of groundwater of Hisar and 

Panipat in Haryana. Journal of Environmental Biology, 23, 

pp.325-33. 

[16] Lok Sabha unstarred Question No. 2157, Ministry of Water 

Resource, River Development and Ganga Rejuvenation, 

answered on March 10, 2015. 

[17] Magadum, A., Patel, T. & Gavali, D. (2017).  Assessment of 

physico chemical parameters and water quality of Vismitri 

River, Gujarat, India, World. International Journal of 

Environment, Agriculture and Biotechnology, 2(4), pp.1505-

1510. 

[18] Onda, K. et al. (2012). Global safe water accounting for water 

quality and the resulting impact on MDG progress. 

International Journal of Environmental Research and Public 

Health, 9(3), pp.880– 94. 

[19] Patel, S. K. (1992).  Study of groundwater for irrigation in 

and around Ujjain city (MP). Journal of Nature Conservation, 

4(1), pp.1-9. 

[20] Raghunath, H.M. (1982). Ground water hydrology 

groundwater survey and pumping, rural water supply. Wiley 

Eastern, New Delhi. 

[21] Rao, S. M. & Mamatha, P. (2004). Water quality sustainable 

water management. Current Science, 87(7), pp.920-47. 

[22] Shimpi, B. et al. (2011). Analysis of water quality using 

Physico-Chemical parameter Hosahalli Tanks in Shimoga 

district, Karnataka, India. Global Journal of Science Frontier 

Research, 1(3), pp.31-34. 

[23] Young, P. (1996). Safe drinking water- a call for global 

action. ASM News, 62, pp.349-52. 


