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Abstract— The polluted groundwater is the major problem all 

over the world because most of the population depends on the 

groundwater. Therefore to measure the quality of the 

groundwater a standardized test has been made. This test was 

done by the water sample of the Rampur city of district Uttar 

Pradesh. In this test, we mainly checked the ranges of the 

various heavy metals as Pb, Cr, Ni, As, and Fe. Some other 

tests, for example total dissolved solids (TDS) and pH 

electrical conductivity also have been done by the water 

sample but the values of these tests were found under the 

range of the environmental protection agency limits. As we 

all know that polluted water causes so many dangerous 

diseases as typhoid, cholera, dysentery. 
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I. INTRODUCTION 

Groundwater is one of the most significant and main source 

of drinking water in both the rural and urban areas in India [P. 

M. N. Prasad. et al., 2011].As we all know that the 

groundwater is not only used by the humans but also used by 

the animals and the preference to use the groundwater is not 

only because we can get it from anywhere but because it is 

also suitable in quality [E.P. Nardi. et al., 2000]. Therefore 

the impurity of the groundwater due to heavy metals is really 

a serious issue because the heavy metals lead a poisonous role 

in the water in its little amount [M.A. Momodu. et al., 2010]. 

Heavy metals cause so many disturbances in the atmosphere. 

It destroys the quality of the water by their physical and 

chemical properties. The major part is that these heavy metals 

occur by the human activities in which manufacturing, 

husbandry, sewage etc are included [A. T. Batayneh.et al.,  

2010]. Therefore the polluted groundwater should not be used 

by the human and animals because it causes various diseases. 

According to the survey of the WHO 80% of the diseases 

rises due to the contaminated groundwater [Smith.et al,. 

2000]. Little quantity of the metal is always present in the 

atmosphere and is necessary for the human food and for better 

development of the humans but as the quantity increases the 

possibilities of the diseasesincrease. It mainly affects the 

progress of the body and causes various kinds of disease such 

as damaging the nervous system, growth problems etc [D. 

Dupler. et al., 2001]. A calculation suggested that the order 

of supremacy of the heavy metals in the contaminated water 

is Fe, Ni, Cr, Pb, As [C. Voicaet al., 2012]. Pesticide also 

plays a major role in the contamination of the 

groundwater.[Y. El.Nahhal.etal ., 2006]. 

II. MATERIALS & METHODS 

A. Sample Collection 

Four sample stations were selected for the sampling and the 

samples were collected from different areas. Standard 

methods were personalized for the analysis of heavy metals 

and Physico-chemical parameter of different water qualities. 

2 liter plastic bottles were used for water quality analysis and 

all bottles were washed with washing solution followed by 

distilled water and were dry. From the different sampling 

locations, water sample was collected into two liter bottle. 

Two liters of all samples were collected and samples were 

prepared for analysis of heavy metals and physico-chemical 

parameters. 

S.NO 
Source of sampling + 

temp. 

/ GPS date 

/time 

Rural/ urban 

location 

Nature of 

container 

Comment of boring- 

depth 

1. Singhan khera S1 3. 5.18 Rural Plastic bottles 150 

2 Raza P.G College S2 3.5.18 City Plastic bottles 180 

3. Munciple road S3 3.5.18 City Plastic bottles 150 

4. Railway station S4 5.5.18 City Plastic bottles 150 

Table 1: Samples were collected in Various Places

B. Analysis of the Samples 

1) Physico-Chemical Parameters 

 Hardness of water: Hardness of water was determined by 

complexometric titrimetric analyses in the department of 

chemistry, Mohammad Ali Jauhar University. 

 Alkalinity: The alkalinity of the samples was checked by 

standard methods in the department of chemistry, 

Mohammad Ali Jauhar University. 

 pH Measurements: Hydrogen ion (H+) concentration of 

a solution defines if a solution is "acidic" or "basic". 

Acidic solutions have higher H+ concentrations and basic 

solutions have lower H+ concentrations. The standard 

unit for this is called a “pH value” .pH of the samples 

was measured by pH meter department of chemistry, 

Mohammad Ali Jauhar University. 

 Conductivity Measurement: Conductivity of a solution is 

a measure of its ability to conduct electricity. The 

conductivity was measured by conductivity meter in the 

department of chemistry, Mohammad Ali 

JauharUniversity. 

 TDS Measurement: TDS is a measure of the dissolved 

combined content of all inorganic and organic substances 

contained in ionic form.TDS is a gravimetric 

measurement, because in solution the solids are present 

in ionic form, they can be approximated with 

conductivity. The TDS scale uses 2 μS/cm = 1 ppm (part 

per million as CaCO3). It is also expressed as 1mg/l TDS. 
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The TDS was measured in the department of 

environmental studies, Bareilly collegeBareilly. 

 Turbidity Measurement: Drinking water must consist of 

a turbidity of 5 NTU/JTU or less. The Turbidity higher 

than 5NTU/JTU may be felt by consumers and due to 

which supply of water is prevented. Turbidity was 

measured using an electronic turbidity meter in the 

department of environmental studies, Bareilly College 

Bareilly. 

2) Heavy Metals Detection 

 Atomic Absorption Analysis 

The analyses of heavy metals was done by using atomic 

absorption spectroscopy (AAS, Electronic Corporation of 

India Ltd). The sample preparation and analysis comprised 

the routine quality assessment protocols, involving replicated 

detections of a sample during the analysis. (Kolthoff, et al., 

1971) Different  metals, As, Pb, Cr, Ni, and Fe were analyzed 

by using the respective hollow cathode lamps (imported)  

purchased from  the ECIL,  Hyderabad.First of all 250 ml of 

water sample has been taken and after that 5 ml concentrated 

HNO3 was added in the water sample. Samples are heated 

and finally this solution is digested with 2 ml HClO4 till the 

sample became transparent. When the sample was reduced to 

below 5 ml then 250 ml water was again added with 5 ml 

concentrated HNO3 and digested. Now the obtained solution 

was filtered by using filtering paper. This filtered solution 

was diluted with 50 ml distilled water. 

C. Statistical Analysis 

The sampling was performed triplicate to carry out the 

statistical measurements. The Values were indicated by ± for 

standard error (Snedecor and Cochran, 1967). ANOVA 

represented animportant change in the metal concentration at 

different seasons (p<0.01, p<0.005) by using the Duncan’s 

multiple range test (Karmer, 1956). 

III. RESULTS & DISCUSSION 

This study was conducted to examine the quality of ground 

water which is used for drinking in rural and urban areas of 

Rampur .The study area found to be contaminated at some 

locations. The pH ranges of all the samples were 7.59, 7.70, 

7.0, 7.40 lie between the WHO limit 6.5-8.5. Conductivity 

ranges of all the water samples were 10.71, 10.8, 11.64, 10.71 

and TDS ranges of all the water samples were 227, 298, 525, 

537 and WHO limit of TDS in drinking water is 1000 mg/L. 

Turbidity ranges of all water samples were 0.72, 3.7, 6.6, 0.72 

NTUand according to WHO limit turbidity should not be 

more than 5 NTU and should ideally below 1 NTU. The 

ranges of hardness of water were 15, 40, 15, 40 ppm. The 

alkalinity was not found in the sample. 

S.NO Parameters S-1 S -2 S-3 S-4 

1. Hardness 15ppm 40ppm 15ppm 40ppm 

2. Alkalinity ND ND ND ND 

3. pH 7.59 7.70 7.0 7.40 

4. Conductivity 10.71 10.8 11.64 10.71 

5. T D S 227 298 525 537 

6. Turbidity 0.72 3.7 6.6 0.72 

Table 2: Description of Concentrations of Physico-Chemical Parameters in the Different Station of Water of Rampur

 
Scheme 1: Variation of Physico-Chemical Parameters in 

water samples (collected in 2018) 

IV. HEAVY METALS CONTENT 

Result showed that the five heavy metals (Pb, Cr, Ni, As, Fe) 

were detected in the four water sample. Table no.3shows the 

concentration of heavy metals in the four water samples 

which were collected on different dates (3 to 5 June 

2018).Lead(Pb) concentrations in the four samples were S-1 

0.002, S-2 0.004, S-3 0.005, S-4 0.007 (WHO limit of lead in 

drinking water is 0.05). Nickel(Ni) concentration in the water 

samples were S-2 0.001 and  S-4  0.005 and S-1 & S-3 were 

not detected (WHO limit of nickel in drinking water is 

0.07).Chromium(Cr) concentration in the water samples S-2 

0.05 and S-3 0.01 and S-1 & S-4 were not detected(WHO 

limit of chromium in drinking water is 0.1).Arsenic (As) was 

not detected in the water sample(WHO limit of Arsenic in 

drinking water is 0.05).Iron concentration in the water 

samples were S-1 2.512, S-2 3.424, S-3 1.344, S-4 

1.020(WHO limit of iron in drinking water is 0.1). 

S.NO Sample details Pb ppm Cr ppm Ni ppm As ppm Fe ppm Digested in HNO3+per Chloric acid 

1. Singhankhera 0.002 ND ND ND 2.512 May 2018 

2. Raza P.G College 0.004 0.05 0.001 ND 3.424 May 2018 

3. Munciple road 0.005 0.01 ND ND 1.344 May 2018 

4. Railway station 0.007 ND 0.005 ND 1.020 May 2018 

Table 3: Descriptive Data of Heavy Metals Concentrations (PPM) in the Different Point of Water of Rampur
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Scheme 2: Variation of Heavy Metal Concentration (ppm) 

in water samples (collected in 2018) 

V. CONCLUSIONS 

The ground water samples were collected from various 

locations of district Rampur, India. The surplus presence of 

Arsenic in water may cause cancer and skin lesions. Higher 

value of Lead is toxic cause neurological paralysis and 

blindness. Surplus concentration of lead causes damage of the 

nervous system and causes brain disorder. Extreme lead also 

causes blood disorders in mammal. Out of four sampling 

station only S-1was found in good quality. The sample S-3 is 

found in poor quality for drinking water. The results showed 

that the water quality of S-2 and S-4 were found to be very 

poor. It is concluded that uncontrolled consumption of ground 

which is used for drinking in the study is may be dangerous 

for human health. Our recommendations are that uncontrolled 

disposal of waters and incineration of solid waste should be 

banned and responsible authorities have to monitor and 

control the quality of ground water and heavy metal contents. 
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