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Abstract 

 

Water is the most vital thing in the world, without which we can’t survive. Indian civilization mostly started at the banks of river; 

therefore rivers are considered to be sacred. There are various reasons to water pollution as industries, urbanization, improper 

agricultural practices, water withdrawal, religious and social activities. Kumbh mela is one of the most religious events regarding 

ritualistic activity. It is one of the biggest hindu festivals which occur on river at four different places. Prayagraj is the place where 

Kumbh mela occurs in every twelve years on Ganga River but in 2019 Ardh kumbh mela organized along the ghats of Ganga at 

Prayagraj. The present study is carried out of assess the impact of mass bathing on water quality of River Ganga River during 

Kumb hmela at Prayagraj from 14 January 2019 to 05 march 2019. The Ganga River water samples collected from three different 

selected ghat at main bathing days,before main bathing days and after main bathing day at different time of the day. The physico-

chemical was analyzed such as Biochemical Oxygen Demand (BOD), pH, Dissolved Oxygen (DO) and Temperature used for 

testing of water quality. Standards prescribed by World Health Organization (WHO) and Central Pollution Control Board (CPCB) 

for different physico-chemical parameters also have been given for comparing the value of real water sample.  
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

As described in ancient Vedic scriptures the kumbh mela is derived from immortal pot of nectar, in which the word kumbh means 

“pot”. The Kumbh mela is one of the largest mass gathering public event in India. It is a mass hindu pilgrimage of reverence in 

which hindus gather to dip in a holy river. According to hindu mythology, origin of this festival found in the ancient of “samudra 

manthan” or “churning of the ocean”. The legends tell about it that gods and demones competed erectly in the churning to search 

of divine nectar of immortality. During the epic battle to capture the pot containing the nectar, drops of the precious liquid fell on 

the four places Haridwar,Ujjain,Nasik and Prayagraj. The four places where the Kumbh festival has been held for centuries. Saint, 

pilgrims and visitors from all the corner of India and giant agglomeration of pilgrims occur to perform various religious rituals. 

Such a large mass gathering during festivals create large amount of water pollution. Celebration of different festivals becoming 

more and more non-eco-friendly and made the environment polluted which disturb the whole life cycle on earth. 

Recently Kumbh mela was held at Prayagraj city which is also called”Ardh” Kumbh.. It was held from 14 january 2019 to 05 

march 2019. It is believed that, a holy bath in auspicious River Ganga during Kumbh mela has purifying effects. Hindus believes 

a festival dip will cleance sins and help bring salvation. For this reason Hindu follower, Kumbh mela is most auspicious place to 

take holy bath. 

In the present study, an attempt has been made to evaluate the water level at three locations of Prayagraj during festival days of 

Kumbh mela 2019. Mass bathing an old age ritual in India is one of the main causes for increasing organic pollution of the river. 

The intense water quality deterioration can lead to several diseases like Cholera, Typhoid, skin diseases and many more that effect 

human body. The aim of the present study is not to draw a picture of activities but the study will provide a base line data on physic-

chemical and microbiological aspects to maintain integrity and secrecy of the river in order to control water borne diseases and 

hence improve water quality order to conserve this holy river. 

II. LITERATURE REVIEW 

Sharma et. Al.,(2012) carried out study to evaluate the mass bathing on water quality of Ganga River during Maha Kumbh-2010. 

The water samples were collected from three different bathing ghats of river Ganga and they analyzed for different physic-chemical 

parameters. It was observed that all parameters were slightly affected at the ghat of saptrishi ashram, which was least used for 

bathing purpose and so it remains least disturbed zone among all three, whereas almost all parameters were highly affected at Har-

Ki-pauri, the site used most by the pilgrims for ritualistic bathing purpose. 

Kumawat D.M. and manish Sharma (2015) studied on quality status of river Kshipra situated in Ujjain; the study was carried to 

assess the quality status of Ganga before its proper linkage with river Narmada. Water quality was assessed in terms of physic, 

chemical and biological parameter. Four the river traverse, Physical parameters included pH, temperature, conductivity and 
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opacity, while chemical coliform (TC), Fecal Coliforms (FC), TVC were taken as microbial parameter. After studying all these 

parameter it was found that all parameter were above the permissible limits laid by WHO/CPCB. 

Tripathi et al., (1991) determined physico-chemical properties of sewage discharged into the river Ganga at six sites of Ghazipur 

viz, Assi ghat, Shiwala ghat, Harishchandra ghat, Chauki ghat, Rajendra Prasad ghat, and Rajghat. The following physicochemical 

properties such as temperature, pH, acidity, alkalinity, Dissolved Oxygen, Biochemical Oxygen Demand, Chemical oxygen 

demand, chloride,Electrical Conductance, nitrate and phosphate were analyzed, and they found that sewage was the most 

concentrated at Rajghat with the highest pollution load, whereas sewage at Assi ghat was the least concentrated. 

III. MATERIAL AND METHOD 

Methods and material used in the present study were further divided into following parts. 

 Site description  

Prayagraj is located in the southern part of the Uttar Pradesh, at latitude and longitude coordinate are 25°28´N, 81°52´E, it is an 

ancient and unique city in India where two big river of the country namely ganga an Yamuna meet at this place colled triveni 

sangam.kumbh mela celebrate on the bank of ganga.the ganga is note just a river, the mythological importance associated with the 

river is deep-rooted in the Indian culture consider as ‘holly river’. 

In the present paper an attempt has been made to analyze the change on main bathing days from 14 January 2019 to 5 march 

2019, on the physiochemical properties of water of river ganga at three selected sampling sites viz: Phaphamau ghat, Daraganj 

ghat and Sangam. The water of river Ganga at aforesaid sites was analyzed for Biological Oxygen Demand, pH, Dissolved Oxygen 

and Temperature. Distance of these following Ghats from Railway station Prayagraj are Phaphamau ghat (10 km), Daraganj 

ghat(6.1 km) km,Sangam (7.5 km).   

 
Fig. 1: Map of U.P showing Prayagraj city and an enlarged view of Prayagraj city showing study sites 

 Sampling procedure 

For collection of water sterilized bottles were used. Bottles were washed thoroughly and rinsed with distilled water, for microbial 

analysis each dry bottle was rinsed with 0.5ml sodium thio sulphate (10% solution). Water samples were collected from a depth of 

30-40 cm by lowering pre-cleaned plastic bottles into the river. Water collected in the air tight bottles was takes to the laboratory 

for further analysis. 

The parameter analyzed during the study including physico-chemical characteristics are BOD, pH, DO and Temperature. 

a) Biochemical Oxygen Demand (BOD):  

BOD is a measure of organic material contamination in water, specified in mg/lit. BOD is the amount of dissolved oxygen 

required for the biochemical decomposition of organic compounds and the oxidation of certain inorganic materials (e.g., iron, 

sulfites). Typically the test for BOD is conducted over a five-day period. 

b) Hydrogen Ion Activity (pH):  

pH is a term used to express the intensity of acidic or alkaline conditions. It is the expression of hydrogen ion concentration, more 

precisely, the hydrogen ion activity. pH is an important parameter in assessing the water quality. Acidic conditions will prevail as 

pH value decreases and alkaline conditions will prevail as the pH value increases. It is determined with the help of pH meter. 
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c) Dissolved Oxygen (DO):  

The occurrence of dissolved oxygen in drinking water may be mainly attributed to two distinct phenomenon. 

1) Direct diffusion from the air 

2) Photosynthetic evolution by aquatic autotrophs. Dissolved oxygen is an important factor that determines the quality of water 

in lakes and rivers. 

The higher concentration of dissolved oxygen, provide better water quality. DO is determined by titration using modified 

Winklers method as given by Adoni et.al.1985.2,14 Titration is done by standardised sodium thio- sulphate solution. This 

procedure needs special BOD bottles which seal the inside environment from atmospheric oxygen. 

d) Temperature:  

Temperature effects the seasonal and diurnal variation. It controls the rate of all biochemical and biological reactions including 

growth, multiplication, decay, mineralization, production etc. Temperature is recorded with the help of maximum minimum 

thermometer. 

IV. RESULT & DISCUSSION  

The comparison of individual parameter for all the ghats  have been done during the Kumbh Mahotshov  2019 in Prayagraj .Main 

bathing day, before main bathing day and after main bathing day during kumbh mela  in graph 2 to 13 to show the variation BOD, 

pH ,DO and  Temperature  respectively. 

 
Fig. 2: BOD variations before main bathing days 

 
Fig. 3: BOD variations at main bathing days 
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Fig. 4: BOD variations after main bathing days 

 
Fig. 5: pH variations before main bathing days 

 
Fig. 6: pH variations at main bathing days 
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Fig. 7: pH variations after main bathing days 

 
Fig. 8: DO variations before main bathing days 

 
Fig. 9: DO variations at main bathing days 
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Fig. 10: DO variations after main bathing days 

 
Fig. 11: Temperature variations before main bathing days 

 
Fig. 12: Temperature variations at main bathing days 
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Fig. 13: Temperature variations after main bathing days 

A summary of the result is given below: 

 BOD 

During mela period value for BOD ranges 3.12 to 5.23 PPM and according to Central pollution control board (CPCB) the 

permissible limit of BOD is < 3 PPM. It is clear from the graph shown in fig. 2 to 4 as expected the date on which maximum value 

of BOD was recorded as 5.23 ppm on 4th February (2nd Shahi snaan) at Phaphamau ghat and the minimum value of BOD as 3.12 

ppm was recorded at Sangam 14th January . It is clear from the graph shown in fig 2 to 4 in BOD that the least polluted site was 

Sangam in starting of Kumbh mahotsav then it increases with time and after 2nd shahi snaan BOD level at Sangam more than the 

Daraganj ghat due to increasing pilgrims during the mela or in the Kumbh duration for holy dip. Also the most polluted site was 

Phaphamau ghat during the mela dates. This was because of the fact that the industrial effluent as well as domestic sewage was 

disposed in these rivers either with partial or no pre-treatment. In comparisons of BOD during main bathing days, before main 

bathing days and after main bathing days, we observed that at the time of main bathing days BOD level was maximum in 

comparison of pre bathing and after main bathing days. Reason behind the maximum pilgrims took dip in the holy river Ganga on 

the day of main bathing. The high organic matter and pollution load of pilgrims on the river such as bathing, adding ash, flour and 

floral etc.it increases BOD of river water. On other side we observed that BOD before main bathing was comparatively less than 

BOD level after main bathing days at maximum day. 

 pH 

pH is an important parameter which is important to evaluating the acid base balance of water. The Central pollution control board 

(CPCB) limit of pH drinking water is 6.5 to 8.5 PPM. During the mela period values of pH varied between 7.98 to 8.79as shown 

in graph 5 to 7.The present investigation observed the highest values of pH found at Daraganj ghat within taking time period, 

whereas Sangam have minimum pH values in comparison to other two sites and it increases with time during kumbh mela days. 

The values of pH increases from January to March may be due to increased photosynthesis of algal blooms resulting into the 

precipitation of carbonates of calcium and magnesium from bicarbonates. 

 DO 

Dissolved oxygen in natural and waste water depend on the physico-chemical in the water body .The CPCB (central pollution 

control board) suggested that the standard parameter for DO is > 5.0 mg/l. The concentration of DO in three ghats water samples 

in during mela days was found to be in the range of 8 to 11.26 mg/l as shown in graph 8 to 10. During the mela days the DO was 

recorded minimum value of 8 mg/l observed on 4th February (2nd shahi snaan) at 9 pm and maximum value 11.26mg/l of DO was 

recorded on 14th January. we observed that in the starting of kumbh mela maximum DO level at sangam, approximately after 2nd 

shahi snaan DO at sangam would be reduced as compare to other two ghats, and it vary between daragnaj ghat and Phaphamau 

ghat. This is because that after 2nd shahi snaan (4 february) huge number of pilgrims dip in holy river ganga at sangam. Also we 

observed that at Phaphamau ghat had always minimum amount of DO.In comparisons of DO during main bathing days, before 

main bathing days and after main bathing days.In main bathing days there was less DO because of huge number of pilgrims comes 

and took the holy dip and spread flour, flowers and other worship organic materials in the river ganga than others bathing days. 
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 Temperature 

Temperature measurement are sometimes important to identify such as saturation values of solid and gases dissolve and BOD 

value are dependent on temperature of water. The CPCB (central pollution control board) suggested the permissible limit of 

temperature is 25-27ºC. Temperature higher than 27ºC is considered objectionable. The temperature in three ghats water sample 

in during  main bathing  days, before main bathing days and after main bathing days was found to be in the range of 20.4°C to 

29.6ºC as shown in graph 10 to 13. During the mela again the temperature was observed of minimum value 20.4ºC at Sangam (14th 

January) and maximum value observed 29.6ºC temperature was recorded at Phaphamau ghat (5 th march). In the present 

investigation observed that the temperature increases within given main bathing day interval at phaphamau due to major disposal 

of untreated sewage, industrial effluent. 

V. CONCLUSION 

The present study is aimed to assess the water quality during the Kumbh 2019 at the three Ghats of Ganga. The physico-chemical 

characteristics like Biochemical Oxygen Demand (BOD), pH, dissolved Oxygen (DO) and Temperature during the ardh Kumbh 

were analyzed. It revealed that Mass bathing exerts some spoiling effects on the water quality. It concluded that the mass bathing 

has alarming effects on the water quality of all Ghats, and diseases outbreak is concerned. The water quality of river is deteriorated 

due to domestic, industrial effluents in direct discharge into river and various human activities along the banks of the river Ganga. 

The main reason behind this is huge influx of all the sorts of wastes and organic matters during the holy occasion at their very 

Ghats as these are the Ghats where mainly bathing and other customs were performed. Regular monitoring at times should be 

performed and appropriate mitigation measures and better management of resources and provision of basic facilities although, 

could minimize the elevated levels of water pollution. So, the seasonal river quality monitoring by analysing various physico-

chemical parameters and by integrating them is very much necessary in order to determine and maintain the water quality of the 

rivers. 
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