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Abstract 

 

 In this paper, we discuss about the recently collected sample of ground water at different 

locations of Dildar Nagar and its experimental analysis in laboratory for the presence of pH 

content. Also, we represents the data graphically and interpreted the data using the method 

called analysis of variance. Further, we analyze our findings with the established results. Lastly 

we concluded that in some area water is acedic and in some area water is alkaline and   the 

samples does not depend on locations but it depends on months. 
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Introduction: 
 

Quality of Ground Water 

 

The chemical and biological character of ground water is acceptable for most uses. The quality 

of ground water in some parts of the country, particularly shallow ground water, is changing as a 

result of human activities. Ground water is less susceptible to bacterial pollution than surface 

water because the soil and rocks through which ground water flows screen out most of the 

bacteria. Bacteria, however, occasionally find their way into ground water, sometimes in 

dangerously high concentrations. But freedom from bacterial pollution alone does not mean that 

the water is fit to drink. Many unseen dissolved mineral and organic constituents are present in 

ground water in various concentrations. Most are harmless or even beneficial; though occurring 

infrequently, others are harmful, and a few may be highly toxic. 

Water is a solvent and dissolves minerals from the rocks with which it comes in contact.  

 

Ground water may contain dissolved minerals and gases that give it the tangy taste enjoyed by 

many people. Without these minerals and gases, the water would taste flat. The most common 

dissolved mineral substances are sodium, calcium, magnesium, potassium, chloride, 

bicarbonate, and sulfate. In water chemistry, these substances are called common constituents. 

 

Water typically is not considered desirable for drinking if the quantity of dissolved minerals 

exceeds 1,000 mg/L (milligrams per liter). Water with a few thousand mg/L of dissolved 

minerals is classed as slightly saline, but it is sometimes used in areas where less-mineralized 

water is not available. Water from some wells and springs contains very large concentrations of 

dissolved minerals and cannot be tolerated by humans and other animals or plants.  
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Dissolved mineral constituents can be hazardous to animals or plants in large concentrations; for 

example, too much sodium in the water may be harmful to people who have heart trouble. 

Boron is a mineral that is good for plants in small amounts, but is toxic to some plants in only 

slightly larger concentrations. Water that contains a lot of calcium and magnesium is said to be 

hard. The hardness of water is expressed in terms of the amount of calcium carbonate-the 

principal constituent of limestone-or equivalent minerals that would be formed if the water were 

evaporated. Water is considered soft if it contains 0 to 60 mg/L of hardness, moderately hard 

from 61 to 120 mg/L, hard between 121 and 180 mg/L, and very hard if more than 180 mg/L. 

Very hard water is not desirable for many domestic uses; it will leave a scaly deposit on the 

inside of pipes, boilers, and tanks. Hard water can be softened at a fairly reasonable cost, but it 

is not always desirable to remove all the minerals that make water hard. Extremely soft water is 

likely to corrode metals, although it is preferred for laundering, dishwashing, and bathing. 

 

Ground water, especially if the water is acidic, in many places contains excessive amounts of 

iron. Iron causes reddish stains on plumbing fixtures and clothing. Like hardness, excessive iron 

content can be reduced by treatment. A test of the acidity of water is pH, which is a measure of 

the hydrogen-ion concentration. The pH scale ranges from 0 to 14. A pH of 7 indicates neutral 

water; greater than 7, the water is basic; less than 7, it is acidic. A one unit change in pH 

represents a 10-fold difference in hydrogen-ion concentration. For example, water with a pH of 

6 has 10 times more hydrogen-ions than water with a pH of 7. Water that is basic can form 

scale; acidic water can corrode. According to U.S. Environmental Protection Agency criteria, 

water for domestic use should have a pH between 5.5 and 9. 

 

ANOVA: 

 It is a statistical tool used in several ways to develop and confirm an explanation for the 

observed data. It  is an extension of the t-test, which is used in determining the nonsignificance 

of difference of three or more group of values.  

The calculations of ANOVA can be characterized as computing a number of means and 

variances, dividing two variances and comparing the ratio to a handbook value to determine 

statistical significance. 

The F-test is used for comparisons of the components of the total deviation. For example, in 

one-way or single factor ANOVA, statistical significance is tested for by comparing the F test 

statistic 

F=Variance between samples/ Variance within samples. 

The textbook method of concluding the hypothesis test is to compare the observed value of F 

with the critical value of F determined from tables. The critical value of F is a function of the 

numerator degrees of freedom, the denominator degrees of freedom and the significance level  

(α). If F ≥ FCritical (Numerator DF, Denominator DF, α) then reject the null hypothesis. 

 

 

MATERIALS AND METHODS 

STUDY AREA 
 

Dildarnagar is located at 25°25′N 83°40′E / 25.42°N 83.66°E.[2] It has an average elevation of 

73 metres (240 feet). The town of Dildarnagar is located near the border of the eastern part of 

the state of Uttar Pradesh, on the left bank of the Karamnasa River. 

 

Dildarnagar has a humid subtropical climate with large variations between summer and winter 

temperatures. Summers are long, from early April to October, with intervening monsoon 

seasons. Cold waves from the Himalayan region cause temperatures to dip across the city in the 



International Journal of Research in Management                                                                               ISSN 2249-5908 

Available online on http://www.rspublication.com/ijrm/ijrm_index.htm                       Issue 5, Vol. 1 (January 2015) 

RSPUBLICATION , rspublicationhouse@gmail.com Page 105 
 

winter from December to February. The temperature ranges between 32 °C and 46 °C (90 °F –

115 °F) in the summers, and 2 °C to 15 °C (41 °F – 59 °F) in the winters. The average annual 

rainfall is 1110 mm (44 in). Fog is common in the winters, while hot dry 

winds, called loo, blow in the summer. 

 

Location map of the Study area 
 

 
 

SAMPLE COLLECTION:  

The ground water samples were collected from different locations to evaluate the physico-

chemical contamination. Samples were collected in plastic container to avoid unpredictable 

changes in characteristic as per standard procedure (APHA, 1998). The results were compared 

with WHO standard values (2003). The details of sampling locations are illustrated below the 

table1 

Table 1: Water sampling locations and sources 
 

CODE Sampling Station Source 

GW1 Yuduf pur Bore well 

GW2 Dildar nagar Bore well 

GW3 Saidpur Bore well 

GW4 Nandganj Railway Station Bore well 

GW5 Attarsua Village Bore well 

GW6 Reonsa village Bore well 

GW7 Dhamupur Bore well 

GW8 Saheri village Bore well 

GW9 Kusmhi Kala village Bore well 

GW10 Husainpur village Bore well 

 

 RESULTS AND DISCUSSION: 

 

pH is a term used universally to express the intensity of the acid or alkaline condition of a 

solution. The pH values of water samples varied between 6. 7 to 8.2 and were found within the 
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limit prescribed by WHO (6.5-8.5). In some areas the pH values of water samples are acidic and 

in some areas are alkalinity. The details are elastrated below table 2 and also represented as 

clustered bar in Fig 1. 

 

Table-2 : Main Data of the samples( After Laboratory analysis) 

Presence of pH content in  ground water at different locations of Dildar nagar 

 
 

Months 

 

Area 

Codes 

 

            

 CODE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

 GW1 7.8 7.7 7.4 7.6 7.2 7.3 7.6 7.8 7.8 7.8 7.8 7.8 

 GW2 7.8 7.7 7.5 7.4 7.5 7.8 7.7 7.8 7.9 7.9 8.0 7.9 

 GW3 7.4 7.3 6.7 6.7 6.9 7.1 7.4 7.4 7.3 7.2 7.1 7.0 

 GW4 7.6 7.3 7.6 7.4 7.4 7.9 7.8 7.5 7.4 7.4 7.2 7.8 

 GW5 7.8 7.6 7.9 7.2 7.6 7.4 7.9 8.0 8.2 8.2 8.2 7.9 

 GW6 7.7 7.3 7.5 7.8 7.3 7.8 7.7 7.6 7.7 7.5 7.3 7.4 

 GW7 7.8 7.6 7.8 7.8 7.9 7.8 7.9 7.7 7.6 7.7 7.4 7.6 

 GW8 7.3 7.2 7.6 7.6 7.9 7.5 7.4 7.8 7.5 7.6 7.3 7.5 

 GW9 7.5 7.5 7.8 7.8 7.2 7.8 7.6 7.6 7.6 7.5 7.6 7.7 

 GW10 7.3 7.6 7.6 7.3 7.6 7.3 7.5 7.7 7.3 7.3 7.4 7.4 

  
GW1= Yuduf Pur, GW2 = Dildar Nagar, GW3 = Saidpur, GW4 = Nandganj Railway Station, GW5 = Attarsua 

Village, GW6 = Reonsa village, GW7 = Dhamupur, GW8 = Saheri village,GW9 = Kusmhi Kala village, GW10 = 

Husainpur village 

 

 

 
 

        
         
         
         
         
         
         
         
         
          
 
 

        
         
         
         
          

Fig 1. Cluster Bar representation of the data 
 

 

 

Now we have analysis the data by using  statistical tool anova that is analysis of variance. We 

have analysis two  way  anova to conclude that if there is any significant difference between the 

samples or not. The details are elastrated in table 3. 
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Table 3. Analysis the Data using  two way Anova 

 

 

Sources of value Sum of squares Degrees of freedom Mean 

square(variance) 

Between Area 

 

0.64825 

 

11 0.058932 

 

Between month 

 

4.087417 

 

9 0.454157 

 

Residual 4.327583 

 

99 0.043713 

 

Total 9.06325 

 

119  

 

Let us take the Hypothesis  that there is no signaficance difference of pH content between the 

areas  and months. 

 First we compare the variance of areas with the variance of residual. 

F1= 1.348154 
The table value of F for υ1=11 and υ2=99 at 5% level of significance  is 1.886684. 

The calculated value is less than table value  and we conclude that the pH content of different 

areas  are same.  

Now , let us compare the variance according to months with the variance of residuals. 

F2=  10.38954 
. 

The table value of F for υ3=9 and υ2=99 at 5% level of significance  is 1.975806. 

The calculated value is greater than table value and we conclude that   pH content of different 

areas changes according to months. That is pH content depends on month.That is pH content in 

different month is different. 

 

Conclusion: 
 

It is concluded that the pH content of ground water does not  depend on locations that is there is 

no signaficance difference of pH contents between the areas but it depends on months that is pH 

content changes according to month and  pH contents of these area are within the limit 

prescribed by WHO.  In some area it is acidic and some area it is alkalinity. 
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