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1. Introduction 

About 80% of population in Malda District of West Bengal who resides in rural areas depends fully on ground water for 

drinking, domestic and agriculture purposes. However, the people in urban areas generally use groundwater for drinking after proper 

filtration. The certain percentage of people in urban areas purchases drinking water in jar or bottle which is nothing but processed and 

filtered groundwater.  

Quality of ground water is influenced by some factors such as agricultural activities, industrialization, urbanization, nature of 

aquifer minerals, rainfall, leaching of pollutants etc [1, 2]. The growing population is accelerating industrialization, urbanization and 

modernization in agricultural practice which results pollution of surface and ground water [3, 4]. Various kinds of organic or inorganic 

industrial wastes, fertilizers and pesticides used for agricultural purposes infiltrate into the ground water resulting considerable changes in 

quality of water of water. According to WHO, the most of the human diseases are caused for drinking polluted water [5].  So it is 

necessary to verify the quality of drinking water on regular basis.  

Considering the above aspect, the present study aims to investigate the physico-chemical properties of tube well water such as 

pH, total dissolved solids and Electrical conductivity, total hardness, fluoride, chloride and alkalinity in few blocks of Malda District in 

West Bengal, India. 

 

2. Study area 

Malda district is situated between North latitude 24040'20" N to 25032'08" N and East longitude 87045'50" E to 88028'10" E and 

lies on 30m above sea level (Figure 1). The river Mahananda has flown in the midway of Malda District in north-south direction and 
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ABSTRACT 

The present study deals with the investigation of physico-chemical properties of tube 

well water collected from nine different blocks in Malda District of West Bengal, 

India. The ground water were collected from September, 2019 to August, 2020 from 

nine blocks namely Bamangola,   Chanchol I, Chanchol II, English Bazar, Gazole, 

Habibpur, Harishchandrapur I, Harishchandrapur II  and physico-chemical properties 

such as  pH, total dissolved solids and Electrical conductivity, total hardness, fluoride, 

chloride and alkalinity were investigated to focus on seasonal variation of 

composition of tube well  water in these blocks and also to assess the suitability of 

tube well water of these regions for domestic, agriculture and industrial purposes in 

different seasons. 
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divided the district in almost two halves. The eastern side of river the Mahananda is called Barind region and western side is called Tal 

region. The southern side of Kalindri river is called Diara region which is south-west part of the district. The soil of Tal and region is 

recent alluvial with sand and clay. The Barind region is made up with older alluvium soil. 
 

 
Figure 1: Map of our studied area 

 

The district passes through a harsh summer, very cold winter, abundant rain and humid atmosphere all over the year. The Hot 

Summer Season begins from March and ends in June. The temperature rises up to 410C. The average temperature of this season is around 

300c and average rainfall is 308.7m.m.   The Monsoon Season begins from June and ranges up to September. The cloudy sky, high 

humidity, frequent raining and sultry weather are the main characteristics of Monsoon Season of this district. The average rainfall of this 

season is 250 cm. The Retreating Monsoon season ranges from October to November. The winter season begins from December and 

ends in February. The main characteristic of this season is cold weather and morning fog. The average monthly temperature is 100C and 

very small amount of rainfall takes place during this season.  

 

3. Materials and methods  

The polypropylene plastic bottles for collection of samples were made dirt free by cleaning with mineral acid and then 

subsequently washed with water for several times. About 2 litre of each sample was collected in these bottles after pulling out sufficient 

amount water from the bore-well. The temperatures and pH of the samples were recorded with thermometer and pH meter respectively in 

the field itself. The samples were reserved in refrigerator at 50C for others tests to be carried out within 3 days. Standard methods as 

described by American Public Health Association (APHA) were used to measure the others physico-chemical properties of water.  The 

calcium content was calculated by EDTA titrimetric method, total hardness (TH) was calculated by EDTA titrimetric method, halogen 

content was calculated by argentometric method, alkalinity was measured by acid-base titrimetric method Electric Conductivity (EC)  

was recorded by platinum cell conductivity measurement [6, 7]. The nine (09) blocks of Malda district from where the samples were 

collected to examine the seasonal variation of water quality are shown in Table 1.  

 

Table 1: Different blocks of investigation of district Malda, West Bengal and the corresponding Sample Codes 

Sample Code. Location (blocks) 

M1 Bamangola  

M2 Chanchal I 

M3 Chanchal II 

M4 English Bazar 

M5 Gazole 

M6 Habibpur 

M7 Harishchandrapur I 

M8 Harishchandrapur II 

M9 Old Malda 

 

https://en.wikipedia.org/wiki/Bamangola_(community_development_block)
https://en.wikipedia.org/wiki/Chanchal_II
https://en.wikipedia.org/wiki/English_Bazar_(community_development_block)
https://en.wikipedia.org/wiki/Harishchandrapur_I
https://en.wikipedia.org/wiki/Harishchandrapur_II
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4. Results and Discussions  

Physicochemical properties of tube well water collected from nine different blocks of Malda District were estimated 

experimentally following standard methodologies. The physicochemical properties such as pH, total dissolved solids and Electrical 

conductivity, total hardness, iron, fluoride, chloride and alkalinity of tube well water collected in three different seasons namely summer, 

monsoon and winter were evaluated thoroughly and presented in Table-2. Permissible limits of different parameters as proposed by 

WHO for better comparison is shown in Table 3.  

 

Table 2: Physicochemical Analysis of Bore-well Water of various blocks of district Malda, West Bengal 

Sample No.   Seasons pH  EC µs/c m TDS ppm  TH mg/l  Cl mg/l  TA mg/l  F mg/l  

M1 

Winter 6.98 676 546 275 88.54 377 0.67 

Summer 6.86 703 516 292 96.34 388 0.72 

Monsoon 6.88 661 561 264 77.41 355 0.61 

M2 

Winter 6.72 705 642 368 99.40 373 0.64 

Summer 6.73 730 618 385 106.63 389 0.7 

Monsoon 6.73 693 669 353 88.39 362 0.58 

M3 

Winter 6.83 745 665 397 110.46 387 0.60 

Summer 6,78 770 654 417 106.82 395 0.57 

Monsoon 6.85 733 678 374 103.33 372 0.56 

M4 

Winter 6.86 689 679 361 94.44 320 0.70 

Summer 6.83 714 665 407 101.77 337 0.76 

Monsoon 6.86 677 693 347 94.44 311 0.74 

M5 

Winter 7.04 823 517 285 85.77 372 0.65 

Summer 7.06 848 593 378 93.14 385 0.73 

Monsoon 7.05 812 584 378 93.47 358 0.61 

M6 

Winter 7.09 869 521 262 86.67 359 0.67 

Summer 7.05 894 617 280 99.29 368 0.66 

Monsoon 7.05 853 646 364 83.64 333 0.74 

M7 

Winter 6.91 769 658 384 93.45 370 0.64 

Summer 6.90 824 623 407 107.32 384 0.71 

Monsoon 6.88 853 654 366 85.69 352 0.55 

M8 

Winter 6.93 841 636 381 89.06 386 0.71 

Summer 6.90 866 602 406 96.61 389 0.79 

Monsoon 6.92 829 659 368 75.98 373 0.52 

M9 

Winter 7.08 693 611 357 92.28 366 0.64 

Summer 7.03 717 592 373 106.33 375 0.74 

Monsoon 7.04 688 633 339 85.52 344 0.46 

 

 

Table 3: WHO Standards for drinking water 

Parameter WHO Standard 

pH 7.0-8.0 

EC µs/c m 1000 

TH mg/L 100 

Cl-  mg/L 250 

TDS ppm 1000 



Research Review International Journal of Multidisciplinary                                                                                               Vol-6 | No-1 | Jan-2021 

 
184 

Fe mg/L 0.1 

F mg/L 1,0 

TA mg/L 600 (BIS) 

 

pH: A significant physicochemical properties of water is pH which may be described as the minus logarithm of hydrogen ion 

concentration. It signifies whether any aqueous solution is acidic or basic in nature [8].  The pH for drinking water should be within 7.0-

8.0 as proposed by WHO. The maximum and minimum pH value evaluated in our studied areas is 7.09 and 6.72 respectively (Figure 2). 

It is observed that pH values are a little higher in winter and slightly lower in summer. 

Electrical Conductivity (EC): Electrical conductivity which is regarded as the ability to conduct electric current through it is 

another important feature for examining the water quality [9, 10]. It provides the idea about the presence free ions originated from 

dissolved minerals [11]. The permissible limit of electrical conductivity of drinking water as proposed by WHO is 1400 μs/cm. It is 

recorded that the conductivity of the tube well water of our studied areas shows higher in summer and lower in rainy season with some 

fluctuations. The considerable decrease in electrical conductivity values in rainy season may be due to increase in level of water in 

aquifer layer in rainy season.   

Total dissolved solids (TDS): The Total dissolved solids is defined as the amount of inorganic compounds in mg dissolved in 1 

litre of water [12]. Some information about the hardness, ground water pollution, taste etc. of water may be obtained from TDS values 

[13]. The permissible limit of TDS as suggested by WHO is 1000 mg/l. The TDS values of our studied areas ranges from 516-693 mg/L 

(Figure 2). It is studied that TDS values in rainy season is slightly higher than that of summer and winter seasons which may be regarded  

due to increase in level of water in aquifer layer in rainy season [14].  
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Figure 2: Variation of pH (1), TDS (2), TH (3) and fluorine content in winter (blue column), Summer (red column) and monsoon ( green 

column) seasons of different blocks ( Mn) of Malda District, West Bengal 

 

Total Alkalinity (TA): Total Alkalinity of ground water arises due to the presence of bicarbonates, carbonates, hydroxides, 

phosphates ionic species [15, 16, 17]. The desirable limit of total alkalinity in drinking water is 120-600 mg/L as per WHO. Season wise 

variation of Total Alkalinity follows the order summer> winter> monsoon. Higher dilution of groundwater in aquifer layer in monsoon 

period may be regarded as the reason of low TA content in monsoon season.  

Total Hardness (TH):  Total Hardness is expressed as the calcium carbonate equivalent in mg/litre of calcium and magnesium 

ions present in water [18, 19]. The calcium and magnesium salts as CO3
2-, HCO3

- and SO4
2- are responsible for total hardness of water.  

There are many unfavourable effects of hard water such as consumption of more soap in laundry works, development of stains on 

clothes, formation of hard surface on boilers, utensils, pipelines and sinks etc.  The permissible limit TH is 600 ppm as per WHO 

guideline. It is observed that total hardness in the blocks of our investigation ranges from 264 ppm to 417 ppm and season wise variation 

follows the order summer> winter> monsoon  (Figure 2).  

Chloride: As per WHO recommendation the permissible limit of Chloride in ground water is 250 mg/l [20, 21]. The reasons of 

high chloride content are overflow of chloride containing salts, industrial wastes, inorganic fertilizers used by farmers, septic tank wastes 

etc. Seasonal distribution of data shows that there is higher chloride content in summer and lower chloride content in rainy season in tube 

well water of our studied blocks.. . 

Fluoride: Fluoride ion present in drinking water causes dental and skeletal damages. The fluoride content in ground water 

depends on the presence of fluoride compounds in soils or rocks through which water flows [22]. The fluoride contents in tube well water 
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of blocks of our investigation in Malda District ranges from 0.46 to 0.76 mg/l (Figure 2) whereas the permissible limit is 1 mg/l as per 

WHO.  

 

5. Conclusion 

The present investigation was carried out to assess the quality of tube well water of nine different blocks in Malda District of 

West Bengal, India. The investigation reveals that most of the  

 parameters are within the permissible limit recommended by WHO for drinking and household purposes. The parameters such 

as Electrical conductivity, total hardness, fluoride, chloride and alkalinity increase in summer except pH and total dissolved solids but do 

not exceed the limit suggested by WHO. So, the tube well water of these nine blocks of our investigation may be used for drinking and 

household purposes with no panic if certain amount of treatment is carried out.   
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