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ABSTRACT 

The current research concerns over the assessment and comparative analysis of 

River underground and pond water. The investigation is carried over the 

samples collected during March 2022. Important physicochemical parameters 

such as pH, colour, odour, TDS, CaCO3, Alkalinity, turbidity, Mg, Fe, So4, NO3, 

Total Hardness (THs) etc. all got  investigated during the analysis. For 

correlative study obtained results is then compared with the WHO and BIS 

standard. It is observed that some of the important parameters deviate from 

acceptable limits making health impacts when used for drinking purposes and 

other exploration. So, the concerned health problems also got investigated 

during the investigation. 

Keywords: Analysis of River water, Analysis of underground water, Analysis of 

pond water, WHO, BIS, Rani Pond, water assessment. 

  

 

I. INTRODUCTION 

 

Water act as a synonym of life as biological existence 

impossible anywhere on earth without water. Earth is 

a blue planet and 80% of earth’s surface (80% of the 

total 50,000 million hectares in area) is covered by 

water, the hard fact of life is that about 97% of its 

locked in oceans, sea which is too saline to drink and 

for direct use for agricultural or industrial purposes 

[1]. The mineral constituents present in water are 

directly related to agricultural utilization and its 

parameters value decides the suitability of water for 

agricultural purpose [2].  

 

The aquatic biodiversity are threatened primarily by 

human abuse and mismanagement of both living 

resources and the ecosystems that support them [3]. 

The healthy aquatic ecosystem is depended on the 

physiochemical and biological characteristics Fresh 

water is a critical, finite, vulnerable, renewable 

resource on the earth and plays an important role in 

our living environment, without it, life is impossible 

[4]. Water quality index is one of the most effective 

tools to communicate information on the water 

quality to consumer and policy provider. Thus its 

outcomes are important parameter for the assessment 

of groundwater5.The quality of groundwater is 

affected by many factors such as physicochemical 

characteristics of soil, rainfall, weathering of rocks [6]. 

http://www.ijsrst.com/
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The life-supporting molecule water used for drinking, 

agricultural, industrial and other purposes can have 

different physiochemical ranges. Drinking water is 

related to metabolic and biochemical activities of 

human, animals and other livings.  

 

Water can have adverse impacts in livings if it is not 

present with appropriate ranges as suggested by WHO 

and BIS. The present research involves the 

comparison of physiochemical parameters of 

underground water (samples collected from Nirala 

Nagar, Rewa), pond water  and Beehar river water 

and its characterization in prospect of human health 

with reference of WHO and BIS standard permissible 

and acceptable limits in March 2022. Collected 

sample from Nirala Nagar underground water, Rani 

pond water and River Beehar water is labelled as S-I, 

S-II and S-III respectively. 

 

II.  METHODS AND MATERIAL  

 

A. Technical Description of  Study Site: 

Site-I: The sample site of underground water is 

located in Rewa with latitude 24.55⁰ and longitude 

81.31⁰ in Rewa, M.P. India  

Site-II: Second sample site of pond water is located at 

latitude 24.52⁰ and longitude 81.29⁰ in pandantola 

Rewa, M.P. India, 5.7 Km away from sample site-I 

Site-III: Last River Beehar, sample site-III is located at 

latitude 24.63⁰ and longitude 81.30⁰. 

 

B. Sample collection 

 

Samples were collected from different sites, 

underground water (S-I) collected from Nirala Nagar 

Site, samples of pond water (S-II) from River Beehar 

and river water sample (S-III) collected from Beehar 

river. All the water samples got collected in clean (1:1 

HNO3 solution and then rinsed with distilled water) 

and transparent plastic bottles, after sample collection 

all the sample bottles were labelled with sample name 

tag (S-I, S-II, and S-III respectively for underground, 

pond and river water). 

 

 

Figure 1 :  Sample collection site. 

C. Physiochemical Analysis  

 

The physiochemical analysis of water is done as per 

standard procedure of APHA and WHO. 

Physiochemical parameters like pH, temperature, 

turbidity, electrical conductivity were measured using 

calibrated digital equipment. Some parameters like 

color, odour and taste were determined physically, 

total dissolved solids, alkalinity, chloride, total 

hardness, dissolved oxygen, biological oxygen 

demand, nitrate were analyzed as per the procedure 

given by standard analytical procedures of APHA. 

Temperature of sample was measured with help of 

digital thermometer. pH of a solution can be 

electrometrically determined using pH meter in 

association with pH electrodes. Conductivity meter 

was used to determine the EC. TDS was measured 

using water quality analyser (TDS measurement 

apparatus), Hardness of water is measured by titration 

against EDTA solution and EBT indicator. Calcium is 

determined by EDTA titration method with usage of 

sodium solution, NH4C8H4N5O6 ammonium salt of 

acid, EDTA solution and   calcium hydroxide solution 

[7]. Total alkalinity is calculated by titration using 

HCl solution, methyl orange and phenolphthalein 

indicator [8]. Sodium (Na), potassium (K) and calcium 

(Ca) was measured by Flame photometer. Chloride 

content is determined by using K2Cr2O7 solution and 

titrated against AgNO3 solution Nitrate content is 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 9 | Issue 2 

Manoj Kumar Solanki et al Int J Sci Res Sci & Technol. March-April-2022, 9 (2) : 366-375 

 

 

 
368 

measured using Phenol disulphonic acid method [9]. 

All other parameters are also measured according to 

standard procedure of APHA. 

 
 

TABLE 1:  STANDARD LIMITS OF VARIOUS PARAMETERS PRESCRIBED BY WHO AND BIS.

  

Parameters WHO (2006) BIS (1993) 

Max. 

Desirable 

Max. 

Permissible 

Max. 

Desirable 

Max. 

Permissible 

Temperature 

(oC) 

- - - - 

pH 7.0-8.0 6.5-9.2 6.5 8.5 

Odour - - - - 

Colour - - - - 

TDS (mg/L) 500 1000 500 1000 

Ca²+ (mg/L) 75 200 75 200 

Mg²+ (mg/L) 30 150 30 100 

NO3 (mg/L) - - - 45 

K (mg/L) 10 12 - - 

THs (mg/L) 100 500 500 1000 

Alkalinity 

(CaCO3 in mg/L 

    

Cl (mg/L) 200 600 250 1000 

SO4 (mg/L) 200 400 150 400 

F (mg/L) 1 1.5 1 1.5 
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TABLE 2:  ANALYZED RESULTS OF ALL WATER SAMPLES  

 

Parameters Sample-I (Underground 

water) 

Sample-II 

(Pond Water) 

Sample-III 

(River Water) 

Temperature (oC) 18 18 18 

pH 7.81 6.89 7.61 

Odour Unobjectnable Unobjectnable Unobjectnable 

Colour Colourless Light yellowish Colourless 

TDS (mg/L) 591 197 114 

Ca²+ (mg/L) 104 16.0 14.4 

Mg²+ (mg/L) 38.4 14.4 8.16 

NO3 (mg/L) 6.5 4.8 Nil 

K (mg/L) - - - 

THs (mg/L) 420 100 70 

Alkalinity (CaCO3 in 

mg/L 

360 100 80 

Cl (mg/L) 75 30 20 

SO4 (mg/L) 32 12.8 4.2 

F (mg/L) 0.1 0.0 0.0 

 

TABLE 3. WATER CLASSIFICATION ACCORDING TO HARDNESS OF WATER AS PER BIS AND 

WHO. 

 

Water Classification Range 

Soft Water 0 to 60 mg/L 

Moderately Hard Water 61 to120 mg/L 

Hard Water 121 to 180 mg/L 

Very Hard Water More or equal to 180 mg/L 

 

III. RESULTS AND DISCUSSION  

 

The variation in physiochemical properties of 

analyzed water samples of underground, pond and 

river water (S-I, S-II and S-III) is described in 

reference of WHO and BIS in table 1. 

 

A. Colour, Odour and Temperature 

Odour and colour is the physical feature which 

defines the cleanness of water10. Sample S-I and S-III 

was found to be colourless with no odour however S-

II having light yellow colour. The colour of water 

may be due to presence of zooplankton and 

phytoplankton [10]. 

 

B. pH Value 

pH value of S-I was recorded as 7.81 which is under 

desirable limit (WHO 2006, BIS 1993). S-II has pH 

value 6.89which is permissible limit of WHO but 

found under desirable standard of BIS. Site-III 

however have desirable limit 7.61 according to WHO 

and BIS. pH is the H+ ion power Concentration  

whose higher presence is due to excess use of 

carbonates and bicarbonates [11]. 
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Figure 2: Variation in pH value of water 

samples. 

C. TDS (Total Dissolved Solids) 

TDS in S-II and S-III both are with under desirable 

limit 197 mg/L and 114 mg/L respectively however S-

I has TDS 591 mg/L that is value with higher than 

desirable limit comparison to both standards. High 

level value of TDS indicates the presence of raised 

nutrient contents that consequences eutrophication of 

aquatic system [12]. 

 

D. Total Hardness 

Sample S-I, S-II, and S-III has net hardness 420, 100 

and 70 mg/L respectively. It shown that underground 

water is very hard and pond and river water is 

moderately hard.  

 
 

Figure 3: Variation in TDS and THs of water samples. 

 

 

E. Alkalinity 

The highest Alkalinity was recorded in Underground 

(S-I) water i.e. 360 ppm while in pond and river water 

have value with 100 and 80 ppm. Increases in total 

alkalinity during rainy season were due to input of 

water and dissolution of calcium carbonate ion in the 

water column [13]. The Alkalinity 124ppm and 180 

ppm reported during the comparative study of Beehar 

river water and underground water of Rewa MP India 

[14]. 

 
Figure 4: Variation in Alkalinity of water samples 

 

F. Chloride 

Chloride content varies 75 mg/L, 30 mg/L and 20 

mg/L in sample S-I, S-II and S-III simultaneously. 

Chloride content in the water passes by solvent action 

of water on salts dissolved in soil and domestic sewage 

discharge. The presence of chloride in higher 

amounts may be due to natural process such as 

passage of water through natural salt formation in the 

earth or it may be and indicator of pollution from 

domestic use [15].  

 

G. Sulphate 

32, 12.8, and 4.2 mg/L of SO4²- concentration was 

recorded for sample S-I, S-II and S-III respectively. 

Concentration of sulphate may also changes due to 

seasonal variation. 
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Figure 5: Variation in Chloride and Sulphate of water 

samples 

 

H. Fluoride 

No chloride content was recorded in pond and river 

water (S-Il and S-III) while 0.1 mg/L was recorded in 

Underground (S-I) water. The value was under the 

desirable limit. In study of Kaliyasot River, Bhopal 

(M.P.) the value of fluoride ranged from minimum 

0.33 mg/L at SS2 and maximum 0.86 m g/L at 

SS5which is relatable to present results [16]. 

 

I. Turbidity 

Similar value 2.0 of turbidity was revealed in pond 

and river water (S-I and S-II) while lower value is 

obtained in Underground water i.e. 1.0 NTU. 

 
Figure 6: Variation in Fluoride and Turbidity of water 

samples 

 

J. Calcium 

Ca value in S-I was above the desirable limit with 

value 104 (WHO 2006 and BIS 1993) while S-II and 

S-III concentration was under the desirable limit. 

Previous research found concentration of Calcium in 

groundwater samples of investigated area varies from 

62 mg/L to 88 mg/L with mean value of 74.6 mg/L. 

Range of Ca content in groundwater depend on the 

CaCO3 solubility [17]. 

 

K. Magnesium     

Highest magnesium concentration 38.4 as recorded in 

Underground water over the pond and river water 

with value 14.4 and 8.16 mg/L respectively. The 

finding are got varied with previous data 2.9 mg/L 

and 12mg/L concentration of Mg was found in Beehar 

and Underground water during the winter season  

[18]. 

 
    Figure 7: Variation in Calcium and Magnesium of 

water samples 

 

L. Nitrate 

In investigated samples S-III (river water) has no 

nitrate content, while concentration of 6.5 and 4.8 

was recorded in S-I and S-II respectively. Both values 

are comparable to value of nitrate 1.30 mg/L in April 

and lowest 0.86 mg/L in October in Kshir Sagar water 

system of Ujjain M.P. India [19]. 
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Figure 8: Variation in Nitrate of water samples 

 

 

M. Correlation Analysis 

The correlation coefficient is a number that reflects 

how strong a link exists between two parameters. The 

coefficient might be any number between -1 and 1. 

Correlation with value 1 shows direct relation, 0 

shows no relation while -1 shows inverse relation of 

the parameters (Table 2. and Fig 9.). 

 

 
 

Figure 9:  Analysed results water Samples (S-I, S-II, and S-III) with various physiochemical parameters 
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pH
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m
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e
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e
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e
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ty

S-I 7.81 591 420 104 38.4 75 32 0.1 1 6.5 360

S-II 6.88 197 100 16 14.4 30 12.8 0 2 4.8 100

S-III 7.61 114 70 14.4 8.16 20 4.2 0 2 0 80

Concentration
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Figure 10: Correlation graph of water Samples (S-I, S-II, and S-III) with various physiochemical parameters 

TABLE 4. CORRELATION OF WATER SAMPLES (S-I, S-II, AND S-III) WITH VARIOUS 

PHYSIOCHEMICAL PARAMETERS. 

 

Paramet

ers  

pH 

value TDS THs Ca Mg Cl SO4 F 

Turbid

ity 

Nitrat

e 

Alkalin

ity 

pH 

Value 1           

TDS 

0.5360

49 1          

THs 

0.6067

2 

0.9962

89 1         

Ca  

0.6546

54 

0.9890

72 

0.9980

91 1        

Mg 

0.5078

1 

0.9994

52 

0.9928

94 

0.9836

49 1       

Cl 

0.5293

41 

0.9999

69 

0.9955

75 

0.9878

72 

0.9996

83 1      

SO4 

0.4099

63 

0.9897

45 

0.9737

77 

0.9578

68 

0.9939

31 

0.9908

46 1     

Fluoride 

0.6663

68 

0.9866

51 

0.9970

06 

0.9998

78 

0.9807

2 

0.9853

29 

0.9532

7 1    

Turbidit

y 

-

0.6663

-

0.9866

-

0.9970

-

0.9998

-

0.9807

-

0.9853

-

0.9532 -1 1   

pH Value TDS THs Calcium Magnesium Chloride

Sulphate Fluoride Turbidity Nitrate Alkalinity
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7 5 1 8 2 3 7 

Nitrate 

-

0.0629

2 

0.8087

84 

0.7551

64 

0.7132

38 

0.8278

09 

0.8134

2 

0.8844

99 

0.7022

15 

-

0.7022

2 1  

Alkalinit

y 

0.6172

68 

0.9950

52 

0.9999

11 

0.9988

26 

0.9912

18 

0.9942

34 

0.9706

56 

0.9979

49 

-

0.9979

5 

0.7463

54 1 

 

IV. CONCLUSION 

 

In view of present research it is obvious that different 

samples collected from various water resources have 

high amount of alkaline material and THs thus it 

overall alkaline and not potable for drinking purposes. 

Water sample S-I i.e. Underground water having 

hardness 420 mg/L is very hard, sample S-II i.e. Pond 

water of Rani Taalab and Beehar river water (S-III) 

having hardness value 100 mg/L and 70mg/L 

respectively are moderately hard. Water with 

hardness less than 500mg/L is not harmful in nature 

that’s why the all 3 samples are harmless.  Up to 

1mg/L fluoride is helpful for prevention against tooth 

decay but only underground water have 0.1mg/L 

fluoride content which is very less. So all 3 samples 

shown that it may cause dental problems. Thus it is 

suggested that it is not suitable for drinking purposes 

without prior purification and softening. 
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