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Abstract: 

Literature is one of the sources that lucidly reveal the pulse of the contemporary society. The 

year 2020 is one of the remarkable periods owing to the pandemic Corona Virus that shook 

the entire world and engulfed the lives of people with fear and anxiety. This paper is an 

attempt to focus on pandemic literature pertaining to contextualization of language and 

religion as people seek solace in prayers and by perusing religious scriptures. The paper also 

explores Albert Camus’novel The Plague to illumine the fact that the present situation of 

pandemic that grips the people in fear is not a new phenomenon to this world. In fact it is 

something that had been already accosted by the society in the past. This paper detours the 

literary works pertaining to epidemics and pandemics to evince the impact it had on the 

society. The paper also focuses on language and affirms the fact that words are one of the 

most powerful tools which have a greater influence on the psyche of the humans. 

Contextualizing of language and literature complementing the contemporary society is the 

main motif of the study. The paper also affirms the fact that the tenets of religions play a 

significant role that brings hope to the people. 
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Pandemic Literature and society: 

 The events and happenings in a society make a history. Epidemics and pandemics 

are the most deadly foes that people confront intermittently in the society. The experience 

that drives home the fact human race is under the control of the omnipotent Nature. While 

Scientists assert that the universe is canopied under the influence of science nevertheless 

nature demonstrates its potentiality through natural calamities and deadly disease which 

poses a great challenge to the scientists. Language always complements the contemporary 

environment. While contextualizing language, certain terms create a larger impact on the 

human psyche accentuating the seriousness of the situation. 

 

 The dreadful pandemics Corona Virus has gripped the entire world with fear as the 

disease has devoured the lives of the millions of people. Every country in the world is 
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affected by this dreadful disease. The experience is an eye opener propelling people out of 

their comfort zone. Circulation of emotionally loaded terms in the society creates panic 

among the people and hence they frantically search for a solution to alleviate the pain and 

suffering. WhileBio Technology companies are engaged in producing vaccines to protect the 

people from infection, nevertheless the mental health of the people should also be taken care 

of. People tackle this crisis in engaging themselves in various activities. People interested in 

literature read pandemic literature to learn how the world had tackled such crisis in the past.  

 The trajectories of human behavior can be construed while perusing pandemic 

literature of the past that illumines the lives and mind set of the people during epidemics and 

pestilences and compare the situations of the past and the present. 

 Since the pandemic Corona Virus attack in 2019, The World Health Organization 

has coined the term Covid 19 for Corona Virus disease. Experts from various fields publish 

their research papers to update the knowledge of the people. But people are bombarded with 

various terminologies which create panic and anxiety. They start sharing their feelings and 

emotions through articles being published in journals and newspapers.   

 Los Angeles Times has published an article in March 23, 2020 that describes the 

predicament of people during Covid 19, penned by Stephen Metcalf titled Albert Camus’ 

‘The Plague and our own Great Reset,’ 

“We are living in the eerie, low-pressure Vacuum before the storm. A friend emails from the 

Bay Area to say she’s baked her first loaf of bread; another writes from Australia to say that 

this epidemic will be, “a giant mirror held up to everyone” and that he is reading Mary 

Shelley’s “The Last Man”. 

 Shelley Walis in her article in The Hindu effuses her emotions, “In this period of 

isolation, one turns to literature and art to come to terms with reality and place in the context 

of history……I look out of my window and see flowers blooming and the changing shades 

of green on trees. Yet this tranquil radiance invites dark thoughts as scenes of pandemic 

recorded in literature-bodies piled sky high waiting for burial, cries of pain searing through 

the London smog-crowd the mind.” 

 Different writers express their woes pertaining to Corona Virus through their articles.  

Literature mirrors a society. The nightmarish experience is being shared by the writers 

across the globe. An uncomfortable tranquil is set in the society accelerating the anxiety of 

the people and various terminologies that circulate among the people do add to the 

apprehension of the people. Language is a boon to humans. Nothing could be expressed so 

effectively than words replete with emotions. The significance of words is more pronounced 

pertaining to pragmatics. The words which had been sounded archaic and empty have 

become the centripetal force drawing the attention of all the people. Pestilences and 
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epidemics do recur intermittently and the evolution of language and its presentation do 

change complementing the contemporary environment. However, words are just 

embellishments as the basic human psychology remains same.  

 Albert Camus’s novel The Plague published in 1948 vividly portrays the pain and 

sufferings of the people during pestilences, 

“Everybody knows…pestilences have a way of recurring in the world; yet somehow we find 

it hard to believe in ones that crash down on our head from a blue sky. There have been as 

many plagues as wars in history; yet always plagues and wars take people equally by 

surprise” 

 The recurrence of pandemics is witnessed by the people in the past and the present. 

Significance of language could be experienced that create havoc among the people. The 

plague spreads in the city of Oran and the people are gripped with the feelings of exile and 

imprisonment. Isolation is the term that plagues the people. The term plague has become a 

connotation that refers to a disastrous evil or calamity. 

 Exile and imprisonment permeate the scenario of the novel. Exile is the term that 

refers to a punishment of banishing someone away from the familiar environment but to 

avoid the plague people are imprisoned in their own home. Imprisonment is forced on 

people to stay isolated to protect from the epidemic. Solitude is bliss, an enjoyable 

experience when writers wish to engage in something but isolation is a punishment as it is 

forced. William Wordsworth duly registers his blissful solitude in his poem Doffodils, “I 

wandered lonely as a cloud”, and then his eyes capture the beautiful daffodils. Isolation is 

being separated from the family, friends and the loved ones. 

 The novel The Plague depicts Raymond Rambert’s futile efforts to rejoin his wife in 

Paris lucidly portrays the suffering of the people who could not meet their loved ones during 

isolation.  Later he decides to stay in the city to tend to the sick people. The emotions and 

the feelings of people transcend time and age.  

 The pandemic Covid 19 is a deadly foe affecting millions of people around the 

world. The words Quarantine and Locked down reverberate in the society robbing the peace 

of mind of the people. While the terms exile and imprisonment are discussed widely by the 

critics pertaining to the novel The Plague, the pandemic Covid 19 is firmly anchored in the 

terms Quarantine and Locked down. 

 Quarantine is the word that circulates widely in the society. In India this word is 

used extensively even by the people who do not know English. Communication is an on-

going process. While the terms exile and imprisonment are discussed by the critics as the 

thematic study of the novel The Plague, the writers of 21st century tend to discuss the terms 
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Quarantine and Locked down as the motif of the literary work. Quarantine replaces 

isolation and the motif replaces the thematic study. This lucidly reveals the evolution of 

language. The word quarantine is derived from the Italian words quarantagiorni which 

means 40 days.  The practice of quarantine began in 14th century when the travellers in ship 

who had returned from infected ports were asked to be in quarantine for 40 days. Hence 

people could surmise that isolating themselves from infected people is the right approach 

keeping emotions at bay to certain extent.  

 Language and life style of the people have evolved extensively yet the emotions and 

feelings are same. The Plague portrays the sufferings of the people during the epidemic runs 

parallel to the emotional and physical turmoil experience of the people during Covid 19. The 

terms Quarantine and locked down do not carry any significance during normal times but 

the situations give life to the words, hence pragmatics cannot be ignored as the significance 

of words depends on the context.   

Pandemic and religion: Resorting to God and reading religious scriptures are not an 

uncommon practice. Some feel that pestilences and diseases are God sent to punish the evil. 

Under such trying situations do the people resort to religion to alleviate their fear and pain? 

Does the fear make people tread towards God to seek His blessings and protection?  

 There is always a conflict between science and religion. The study of science is 

based on proofs and evidences and appeals to the intelligence whereas the study of religion 

appeals to the feelings and emotions. Pestilences elicit the conflict between EQ (Emotional 

Quotient) and IQ (Intelligent Quotient) among the people. People with high IQ approach 

such stressful situations scientifically based on the facts and information given by the 

experts but do they get relief from the stress? Logical approach to all situations may not 

alleviate the pain of isolation while dealing with the mental health of people during 

pandemics or epidemics. Fear and anxiety assault the psyche of the humans during such 

environment. Albeit science and medicine treats the physical health of the people which is 

very important nevertheless the mental health cannot be ignored owing to its strong 

association with the physical conditions of the people.  

 There are references in Bible where the God speculates about the calamities that 

takes place in the world. Christian society always makes connections between epidemics and 

doomsday. Pandemics and dreadful diseases are the signs of the Second Coming of the 

Christ.  Not only the pestilences but also lack of morality and shortage of food supplies add 

woes to the people.   

 Hindu scriptures affirm that decay in morality and values confirm the birth of 

kaliyuga. Human sufferings are based on their karmas. Markandeya in the Mahabharath 

describes the decadence of human ethics and culture in the society where people succumb to 

pandemics and other evils like murder, cheating and betrayal. Kaliyuga as per Hindu scripts 
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refers to the age of darkness, age of misery and quarrel depicting the sufferings of people. 

Lord Vishnu takes His Tenth avatar, Kalki as described in the Puranasas the avatar who 

ends the destructive period and rejuvenates existence removing adharma which 

extinguishing all vices from the society and ushering in the Satya Yuga, while riding a white 

horse with a fiery sword. 

 Jesus Christ’s second coming is proclaimed to alleviate the pains and sufferings of 

people. People seeking religious and spiritual guidance during pandemics is common. The 

history of the world reveals the fact how Christians dealt with plague and other pandemic 

that resulted in the spread of Christianity. Attending to the sick was the main duty. World 

Health Organization published an interim guidance on 7th April 2020 seeking help from 

Religious leaders, faith-based organizations and faith communities to guide people so that 

the mental stress could be taken care of. 

 All religious scriptures refer to the sufferings of the people when human ethics 

diminishes and pandemics are one of the punishments inflicted by God that enshrouds on 

humans expelling peace and happiness.  Hence people turn towards God to purge their sins 

they have committed.  

 In Assam in India, a large section of people considered Corona Virus as Goddess 

Corona Devi who has shown her wrath on people. Hence people offer prayers to quell the 

anger of the Goddess. This shows the helplessness of the people approaching the problem 

based on their emotions. The Hindus in Tamilnadu in India worship goddess Marriaman to 

cure the various diseases and in Coimbatore in South India three temples had been built 

when the plague attacked the city, named Plague Marriamman. 

Conclusion:  Writers portray the happenings and events through their works. With the 

advent of pandemic Covid 19 people experience a sudden jolt that ceases all the activities. 

Their lives are bombarded with emotionally loaded terms that rob the peace and joy. The 

prefix pan in the term pandemic is derived from the Greek pan which means everything, 

involving all. Hence pandemic creates panic in the society. Literature highlights the feelings 

and emotions of the people during such crisis. Health is wealth; every human being’s 

happiness depends on good health. The portrayal of the character Cottard in the Albert 

Camus’ novel plague who in the end when the city of Oran lifts the isolation by opening the 

gates, fires randomly with his gun until he is arrested vividly reveals the frustration of the 

people. A person cannot enjoy life if he/she is sick. Hence, the characters portrayed in the 

novels pertaining to pandemic duly register the emotional turbulence experienced by the 

people. People during crisis offering prayers to God are a common practice and language is 

a powerful tool that creates a large impact on the society.  

 People find solace in reading and writing literary works and especially tend to read 

pandemic literature to know how the people in the past dealt with such situation. Such 
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reading also provide them knowledge that the situation they face is not something abnormal 

or unique and have always been meted out by the people in the past. They certainly come to 

turns with the omnipotent nature and the reality.  
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ABSTRACT 

The term that every research scholar is conscious of is plagiarism. 

Stealing or copying others’ work is plagiarism. Broadly speaking every 

research scholar strives to produce original work. Despite working 

diligently many a time the research scholars face certain hurdles that 

question the authenticity of their work.  Hence, the scholars are 

anxious to produce his/her work devoid of plagiarism. The paper deals 

with the concept of influence and plagiarism evincing the distinction 

between the two. Matter and manner are the two major ingredients 

that lucidly project the discrimination between the two concepts. The 

paper refers to the theory of Harold bloom which refers to the 

psychological struggle of the aspiring authors to overcome the 

influence of their literary antecedents.  

Every work stems from the previous work. But the manner in which the 

borrowed concept is projected is important. Literary works appeal to 

the emotions and feelings where there are chances of overlapping that 

put them in trouble. The paper also speculates cryptomnesia, when an 

author is alleged of plagiarism, he/she justifies that his/her borrowing 

from another work is unintentional. The paper attempts to illuminate 

the discrimination of influence and plagiarism which every author 

ought to be aware of before venturing to write on a subject. 
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INTRODUCTION 

All mankind is of one author, and is one 
volume; when one man dies, one chapter is 
not torn out of the book, but translated into 
a better language; and every chapter must 
be so translated. . . .—John Donne 

The process of researching tends to unearth 
something that already exists in the world. 
Every work is the conduit of the past. No 
poet, no artist of any art, has his complete 
meaning alone. His significance, his 
appreciation is the appreciation of his 
relation to the dead poets and artists. . . . 
The existing [literary] monuments form an 
ideal order among themselves, which is 
modified by the introduction of the new (the 
really new) work of art among them.   The 
source of a text is the matter which 
resembles some earlier work and the 
dissemination of the matter in varied 
perspectives is the manner that every 
research has to focus.  

Literature appeals to emotions and 

feelings. The work of a literary writer is 

subjective. The scholars may find 

overlapping of ideas during the process of 

their study but the manner in which the 

work presented is more important. The 

dramatic theme of Dryden’s play All for Love 

stems from the Shakespeare’s play Antony 

and the Cleopatra’, nevertheless, Dryden 

cannot be accused of plagiarism as he has 

duly registered in his preface that his work 

was influenced by Shakespeare’s Antony 

and Cleopatra, as the play offered an 

excellent moral in its depiction of the 

unfortunate consequences of unlawful love. 

But though the source of the play is pecked 

from Shakespeare’s play Antony and 

Cleopatra, Dryden’s play All for Love is 

projected in a different perspective firmly 

imprinting the originality of the writer as the 

play focuses on Alexandra’s doomed 

relationship with her husband Antony. 

Moreover, the influence of Shakespeare has 

been acknowledged by Dryden. There is a 

fine line that distinguishes plagiarism and 

influence. Scholars from various fields 

choose the themes for their work from 

various sources. These themes become the 

motif of their study as the human brain is 

bombarded through various sources. These 

sources implant a theme of a work that 

attracts their psyche.   

INFLUENCE AND PLAGIARISM 

 Writers and artists are consciously or 

unconsciously influenced by their role 

models or the subjects that cater to their 

tastes. Many a time the writers are tempted 

to write on the topics that attract them. On 

such occasions these writers tend to write 

on the topics which had been already 

published, but they make an attempt to 

write in their original style that expose a 

different perception making the work totally 

different from the resource text from which 

the gist of the work had been extracted. 

Hence different styles are recorded based 

on the common topic. Such works come 

under the cadre of influence. 

A keen perusal of the history of 

English Literature illumines the fact that 

influence is the major factor that provides a 

base for a new work. Chaucer’s The 

Canterbury Tales written between 1387 and 

1400 depicts a group of pilgrims where 

every member of the group tells a story 

during their journey to the shrine of Saint 

Thomas Becket. The critics surmise that the 
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repertoire of tales narrated by the members 

of the group resembles Boccaccio’s 

Decameron. The Government record shows 

Chaucer’s several trips to Italy between 

1367 and 1378 and the critics assume that 

he might have met Boccaccio during this 

period as the Canterbury Tales is published 

between 1387 and 1400 after his visit to 

Italy. However there was no evidence of 

their meeting. Chaucer’s earlier works bear 

French influence that illumines the fact that 

every work is the collage of different 

sources.   

T.S. Eliot in his Tradition and 

individual Talents affirms that no work is 

independent. He observes, what happens 

when a new work of art is created is 

something that happens simultaneously to 

all the works of art which preceded it. No 

work is autonomous nevertheless the work 

should vouch originality of the writer.  

There are certain materials that 

unconsciously embed in the bottom of the 

heart of the authors from their prior reading 

or listening to a particular subject. These 

materials surface in their work that put 

them under the purview of plagiarism. 

Psychologists observe that these authors 

experience Cryptomnesia, a concealed 

recollections where certain themes are 

buried in the mind of the authors from prior 

reading or listening and these themes 

emerge in their works that will place them in 

plagiarism. Such oblivious presentation of a 

work that reflects the source of another 

author questions the authenticity and 

credibility of the writer even though they 

argue that they are unaware of plagiarism.  

Coleridge, a well-known poet of Romantic 

age has been criticized for plagiarism and his 

indebtedness to other writers. The poet’s 

defenders refer to his eccentricity work 

habits and his prodigious power of writing 

but Thomas De Quincey, one of his 

contemporary writers has exposed 

Coleridge’s literary appropriation stating 

that his literary indebtedness to other 

writers had been characterized as personal 

neurosis. During this period intellectual 

Property Rights was in an evolving process 

legally and plagiarism was rather associated 

to aesthetic judgment than moral attributes.  

Cryptomnesia, has been widely 

discussed by the critics and psychologists. It 

is questionable to gauge the authenticity of 

the author’s defense pertaining to ethics of 

writing. There are chances that ideas and 

concepts may emerge in the writer’s mind 

and be reproduced in the works that 

resemble a material which had been already 

published. To sum up these authors justify 

that that they have used the materials 

unintentionally. However such works are 

considered as plagiarized even though the 

writers argue owing to the faulty memory 

rather than negligence or malice as it is 

difficult to understand if the writers’ 

assertion is true or not. One of the most 

debated cases of cryptomnesia is Helen 

Keller’s The Frost King. Helen Keller was 

born in 1880 and became deaf and blind at 

an early age. She was educated by her 

teacher Anne Sullivan and later became an 

author and activist. When she was eleven 

years old she wrote a book, The Frost king 

and submitted to the head of the Perkins 
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School for the Blind which was published in 

their Alumni magazine and later it was 

published in the Goodson Gazette, a journal 

of deaf and blind education that reached 

broader audience, it was discovered that the 

story had a strong resemblance including at 

some lines, to another story entitled Frost 

Fairies by Margaret Canby. She was tried by 

a school of court that consisted of four 

sighted people and four blind ones. They 

interrogated her and the judgment came 

favorable to her. Yet it was harrowing 

experience for her that made her give up 

writing fiction altogether, in fact she lost 

interest in writing. There are cases of 

crytomnesia that gives opportunity for 

writers to argue that they have not 

plagiarized intentionally. But it is very 

essential to be vigilant as writers may take 

advantage of the term. Nevertheless, at the 

bottom of their heart, the writers are 

anxious of being influenced by their 

predecessors that may trap in plagiarism. 

Every aspiring author often 

experience anxiety of influence referring to 

literary antecedents as there is en number 

of works penned on a particular subject. 

Harold bloom in his book Anxiety of 

Influence validates that only a strong writer 

could resist the anxiety of influence. Thus 

the anxiety of influence always simmers in 

the mind of the budding writers. The term 

plagiarism unnerves them. Influence from 

the varied sources is ineluctable but the 

manner in which a work is presented should 

guarantee the originality of the author.  

Different versions of the fairy tale Beauty 

and Beast have been published and later 

made into movies. These versions share a 

common concept but the varied 

presentations with improvisations made by 

the authors firmly affirms the skill of 

understanding the taste of the public. This 

tale is first written by French novelist 

Gabrielle-Suzanne Barbot de Villeneuve and 

published in 1740. Later in 1756, Jeanne-

Marie Leprince de Beaumont abridged the 

version and published it in Children’s 

collection. From then onwards varied 

versions are produced to cater to the taste 

of the public. Influence plays a vital role in 

writing especially in humanities. Literary 

writings are always stem from the preceding 

works.  

CONCLUSION 

Intellectual Property Rights is formed to 

protect one’s work from theft. The efforts of 

the writers needs to be protected from the 

pseudo authors who attempt to steal the 

brainchild of others.  The term plagiarism is 

derived from the Latin word Plagiarius that 

denotes stealing of someone else’s work. 

The word was pioneered by the Roman poet 

Martial in the 1st century who complained 

that another author had kidnapped his 

verses. The term Plagiary a derivative of 

plagiarus, introduced into English in 1601 

when the dramatist Ben Jonson alleged 

someone guilty of literary theft. The proper 

term plagiarism was introduced around 

1620 which refers to kidnapper and 

plagium. Authors of all age are conscious to 

protect their works from plagiarism but 

ideas and messages resurge with varied 

perspectives. However when ideas 

disseminated across a work that resembles 
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any other work, it will come under 

paraphrasing plagiarism. Conscious or 

unconscious borrowing of materials of 

other’s work amounts to plagiarism. The 

paper refers to varied sources but they are 

used as support material to validate the 

points which are discussed in the paper and 

the research scholars should know to 

distinguish between influence and 

plagiarism as it is essential for every aspiring 

author to advocate the messages and ideas 

effectively that win the trust of the readers.  
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ABSTRACT 

Asnoli village of Ambarnath area was selected for study purpose. The 

groundwater quality of Asnoli village was studied from March 2012 to 

June 2012. Groundwater samples were collected from 4 sampling sites 

during the study period and analyzed for different physicochemical 

parameters like Temperature, pH, Electrical Conductivity, Total 

Hardness, Turbidity, and Chloride. Obtained results were compared 

with WHO and BIS standards. Except for turbidity, all parameters 

were found within the permissible limits given by BIS and WHO.  

Turbidity in groundwater samples indicates contamination of water by outside sources.  

 

KEYWORD: Contamination, Groundwater, Physicochemical, Permissible limits. 

 

INTRODUCTION 

All over the world groundwater plays a very important role in the day-to-day life of man. 

People are using groundwater for several purposes. Its physical and chemical properties make 

it a reliable source throughout the world. Groundwater plays a variety of roles in day today’s 

life, which makes it an important resource for human beings. 

 

The water-use pattern varies widely in different parts of the world. It is dominantly used for 

irrigation in Asia, Africa, and South America. In Europe and North America, it is principally 

used to meet domestic demands. Over half of the world’s population relies on groundwater 
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for drinking water supplies. It is also an important supplemental source for irrigation. In 

India, nearly 92% of the annual withdrawal is for irrigation. (Das,2011) 

 

Groundwater contamination results from a sequence of anthropogenic and natural activities 

and processes involving a contaminant source, its mobilization through the soil (transport 

action), and its ultimate fate (sinks). Sources of contamination include human activities 

performed primarily on the surface that releases toxic substances into the environment 

(Rogers et.al., 2007). 

 

Asnoli Group Grampanchayat is a group of rural settlements under the Ambarnath block of 

Thane district in the state of Maharashtra. This village is 15 km. away from Badlapur railway 

station of central railway. This Group Grampanchayat is consists of a group of five 

settlements namely: Asnoli, Pimploli, Yeve, Pimploli Vadi, and Barvi dam colony, having a 

population of about 3000 according to a census of 2011, as reported by Gramsevak and 

Sarpanch of the village. (Chavan et.al.2011; Nirbhavane, 2016) 

 

Groundwater is an important source of water supply in a rural area; as it is used for different 

purposes in day-to-day life. (Chavan et.al.2011) Therefore an attempt has been made to find 

out the groundwater quality of Asnoli village. 

 

Maintenance of open well is a serious concern in today’s time as in village-like Asnoli, where 

people are getting drinking water from other sources, in such cases, an important source of 

groundwater i.e., open well is completely ignored by villagers & not maintained on regular 

basis, which further facing continuous pollution problem, and not gets detected immediately. 

 

METHODOLOGY 

 4 groundwater samples were collected from selected areas of Asnoli Group Grampanchayat 

from November 2011 to February 2012. 

 

Table 1: Sampling Sites. 

Sampling Site Station No. 

Pimploli Wadi Open well S1 

Yewa Open well S2 

Pimploli village Open Well S3 

Pimploli  Bore Well S4 

 

http://www.wjert.org/


Gangotri.                                        World Journal of Engineering Research and Technology 

  

 

 

www.wjert.org                         ISO 9001 : 2015 Certified Journal       

 

113 

Samples were collected in 2 lit. the capacity of clean polythene bottles. The bottles were 

rinsed with the groundwater to be taken for analysis. Tightly sealed after collection and 

labeled in the field area. Collected samples were analyzed for the following parameters 

Temperature, pH, Electrical Conductivity, Total Hardness, Turbidity, and Chloride.  

 

The temperatures, pH of the water samples were determined on the spot using a Thermometer 

and Portable pH meter respectively. Conductivity measured by Conductivity meter. Total 

hardness was measured by EDTA titrimetric method using the EBT indicator. Turbidity 

measured by Turbidometer. Chloride contents by Argentometric method using potassium 

chromate as an indicator (APHA,2005; Trivedi, 1986). 

 

The quality of groundwater has been assessed by comparing each parameter with the standard 

desirable limits prescribed by BIS and WHO. 

 

RESULTS AND DISCUSSION 

After analysis obtained results are shown in table no.2 and further it was compared with the 

BIS and WHO standards from table no.3. 

 

Table 2: Mean value of a parameter for the summer season (March 2012- June 2012). 

Station No. Temp. (0C) pH 

E.C. 

(µS/cm) 

Total  Hardness  

(mg/l) 

Turbidity 

(NTU) 

Chloride 

( mg/l) 

S1 29 6.5 208.4 234 10.4 712.3 

S2 29 6.3 196.2 226 8.8 656.8 

S3 28 6.6 208.6 218 10.8 718.2 

S4 29 6.7 114.6 208 8 364.4 

 

Table 3: Drinking water standards. 

Sr. No. Parameters BIS (IS 10500-91) WHO  

   Desirable  

Limit 

Max. permissible 

 Limits in the absence of 

alternate source 

 

1 Temperature (0C) - - - 

2 pH 6.5 to8.5 No relaxation 6.5 – 8.5 

3  Electrical Conductivity (µS/cm) - 300 - 

4 Total hardness as CaCO3( mg/l) 200 600 500 

5 Turbidity(NTU)               - 5 5 

6 Chloride in ( mg/l) 250 1000 250 

 

Temperature-Temperature ranges from 280C to 290C during the study period. The highest 

temperature was observed at the station no.S1, S2 & S4, and the lowest temperature was 
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found at S3. The temperature of the water changes seasonally with air temperature. 

(Carr,2006). 

 

pH- pH ranges from 6.3 to 6.7 during the study period. All the samples were found within the 

desirable limit given by BIS and WHO. At station no.S4 highest pH was observed and at the 

station no.S2 lowest pH was observed. All the samples were found within the desirable limit 

given by BIS and WHO. In general, the lower the value of pH, the higher is the level of 

corrosion. An increase in the amount of organic carbon, total carbonate by the use of sewage 

leads to a decrease in pH level. It is positively correlated with Electrical Conductance and 

Total Alkalinity. (Gupta,2009) 

 

Conductance-Conductance was ranged from 114.6 to 208.6 µS/cm. The highest conductance 

was observed at the station no. S3 and lowest conductance was observed at the station no. S4. 

The major reason for the difference in Electrical Conductivity is anthropogenic activities 

prevailing in this region and the lithological composition of the area. It was observed that 

Electrical Conductivity values increase in some samples with the increasing amount of 

Sulphate, Chloride, Bicarbonate, and Hardness as CaCO3 (Ramesh et.al.,2012). All samples 

were found within the permissible limits given by BIS. 

 

Total Hardness- Total hardness ranges from 218 to234 mg/l during the study period. At 

station no. S1, the highest hardness observed in the study period. S1 was found above the 

desirable limit given by BIS,i.e.200mg/l, but all the samples were found within the 

permissible limit given by BIS and WHO i.e.600 and 500 respectively. The Hardness of 

water varies from place to place and it reflects the nature of the geological properties of the 

area, with which water has been in contact. Total Hardness includes both temporary and 

permanent hardness caused by the Calcium and Magnesium, based on which water is 

categorized as soft or hard and very hard. (Sengupta, 2013; Ramya et.al., 2015). 

 

Turbidity- Turbidity in the study area ranges from 8 to 10.8 NTU. All samples were found 

above the permissible limit given by BIS and WHO i.e.,5 NTU. Open wells are, open in the 

atmosphere, so having more chances of contamination. Borewell shows less turbidity 

compared to open well, as it gets less affected by outside disturbances.  

 

The highest turbidity was observed at station no. S3 Open well water shows more turbidity 

compared to bore well water. The Turbidity has a negative impact on the user’s acceptability 
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of water as cloudiness is visible in the water. It is not a health risk but it is a sign of the 

possible occurrence of contaminants. When such water is not treated appropriately before 

use, it has a health concern. (Who,2011). 

 

Chloride- Chloride in the study area ranges from 364.4to 718.2 mg/l., highest chloride was 

observed at station no.S3. Chloride is found in the groundwater due to minerals like apatite, 

mica, hornblende, and also from the liquid inclusions of igneous rocks. (Das et.al.,1988; 

Prakash et.al.,2006) All the samples were found above the desirable limit given by BIS and 

WHO i.e. 200 mg/l, but all samples were found within the permissible limit given by BIS 

i.e.1000 mg/l.  

 

CONCLUSION 

All groundwater samples collected from Asnoli village were found within the permissible 

limit given by BIS and WHO for the different parameters, except the turbidity. Turbidity was 

found above the permissible limit given by BIS and WHO. All the 04 open wells were not 

maintained by local people for many days, as nowadays they are not dependent on 

groundwater for drinking purposes. 

 

The probable reason behind turbidity of water is lack of maintenance around open well, 

which causes mixing of soil and silt/dust particles in open-well areas. Turbidity is an 

indication of contamination of groundwater up to a certain extent. Other parameters were 

found within the permissible limit, therefore well water possible to use for different purposes 

except drinking. Use of alum to remove turbidity is necessary as well as before use filtration 

is also necessary while using this water for any purpose. 

 

REFERENCES 

1. Das S. Ground Water Resources of India- Subhajyoti Das(Ed.),National Book Trust, 

India, 2011; 3. 

2. Rogers D.T., K.S. Murray, M.M. Kaufman. Assessment of groundwater contaminant 

vulnerability in an urban watershed in southeast Michigan, USA, p. 129-144 in Howard 

K.W.F. (Eds). Urban Groundwater – Meeting the challenge. International Association of 

Hydrologists. Matthias Eiswirth Memorial Volume. Taylor and Francis group, 2007. 

3. Chawan S.V., Nirbhavane G.S., Varandani S., Need for Restoration of Groundwater 

Sources: A Case Study of settlements in Asnoli Group Grampanchayat of Thane districts, 

proceedings of the 3rd International Geography Congress, 2011; 157-162. 

http://www.wjert.org/


Gangotri.                                        World Journal of Engineering Research and Technology 

  

 

 

www.wjert.org                         ISO 9001 : 2015 Certified Journal       

 

116 

4. Nirbhavane G., Study of groundwater quality around Asnoli Group Gram Panchayat, of 

Ambarnath area, Maharashtra, India., International Journal of Applied and Pure Science 

and Agriculture, 2016; 2(11): 39-41. 

5. APHA, Standard methods for examination of water and wastewater, American Public 

Health Association, AWWA, WPCF, Washington DC, 2005. 

6. Trivedi R.K. and Goyal P.K., Chemical and Biological Methods for Water Pollution 

Studies, Environmental Publications, Karad, India, 1986. 

7. Carr G.M., Water Quality for Ecosystem and Human Health, United Nations 

Environment Programme. Global Environment Monitoring System (GEMS) Water 

Programme, 2006; 13. 

8. Gupta D. P., Sunita, J. P. Saharanb. Physiochemical Analysis of Ground Water of 

Selected Area of Kaithal City (Haryana) India. Researcher, 2009; 1(2): 1-5. 

http://www.sciencepub.net 

9. Ramesh K., S.Vennila. Hydrochemical Analysis and Evaluation of Groundwater Quality 

in and Hosur, Krishnagiri District, Tamil Nadu, India. International Journal of Research 

in Chemistry and Environment, 2012; 2(3): 113-122.   

10. Sengupta P. Potential health impacts of Hard Water. International Journal of Preventive 

Medicine, 2013; 4(8): 866-875. 

11. Ramya P., A. Jagadeesh Babu, E.T.Reddy, L.V. Rao. A study on the estimation of 

hardness in groundwater samples by EDTA titrimetric method. International Journal of 

Recent Scientific Research, 2015; 6(6): 4505-4507. 

12. WHO. Guidelines for drinking water quality. World Health Organisation.4th Edition, 

Geneva. Switzerland, 2011; 137. 

13. Das P. S., S. D. Malik. The groundwater of Khatra region of Bankura district, West 

Bengal, Some chemical aspects in reference to its utilization. Journal of Indian Water 

Resources Society, 1988; 8(3): 31-41. 

14. Prakash K.L., R.K. Somashekar. Groundwater quality- Assessment of Anekal taluk, 

Bangalore urban district, India, Journal of Environmental Biology, 2006; 27(4): 633-637.  

http://www.wjert.org/
http://www.sciencepub.net/


www.wjpps.com      │     Vol 10, Issue 6, 2021.     │    ISO 9001:2015 Certified Journal     │ 

 

 

1374 

Yashodhara.                                               World Journal of Pharmacy and Pharmaceutical Sciences 

 
 

 

ASSESSMENT OF UNDERGROUND WATER SAMPLE (TUBE WELL) 

OF NERUL, NAVI MUMBAI (MS), INDIA 

 

Yashodhara Varale* 

 

Department of Environmental Study, Dr. Ambedkar College of Commerce and Economics, 

Wadala (E), Mumbai. 

 

ABSTRACT 

The Tube well water samples were taken from Nerul, Navi Mumbai 

and analysed for six month. We have studied the Electrical 

Conductivity in tube well water sample. Tube well water sample 

content was found higher than the desirable limit of (18.4 
O
C to 

30.2
O
C). The seasonal analysis indicated that the temperature were 

generally higher in summer and winter than their levels in rainy 

season. 

 

KEYWORDS: Tube well water sample, pollutant, Temperature (
O
C). 

 

INTRODUCTION 

The ability of substance or water to conduct an electric current is called 

Conductivity. Specific electrical conductance is conductance by a cubic centimetre of a 

substance or water at 25 
O
C or specified temperature. Conductivity of water, therefore gives 

an idea about the total dissolved ionisable solids in it. Naturally conductance of water 

increases with an increase in the concentration of dissolved and dissociable substances. 

  

In the present study, the Electrical conductivity were studied in tube well water samples at 

Nerul, Navi Mumbai. The tube well water samples were taken from twelve tube wells in the 

glass bottles by following standard procedure. Samples were taken from twelve tube well 

water samples, which are located at 1.Seawood, 2.Kharghar, 3.Koparkhairane, 4.Ghansoli, 

5.Juinagar, 6.Sanpada, 7.Vashi, 8.Dharave, 9.Karave, 10.Shiravane, 11.kukshetgaon. The 

samples were collected for six month and analysed in laboratory and determined the 

Electrical Conductivity. 
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MATERIALS AND METHODS 

Electrical Conductivity is an ability of a water to conduct an electric current is called electric 

conductivity. It is generally measured with the help of a conductivity meter, having a 

conductance cell containing two electrodes of platinum black or carbon. These electrodes are 

mounted rigidly and placed parallel at a fixed distance conductance. When measured between 

these electrodes having a surface area of 1cm
[2]

 and placed at a distance of 1cm is called 

Electrical Conductivity. It is the property of water samples, rather than that of the measuring 

system. The term specific conductance is also used in place of electric conductivity, but it is 

an absolute term. The unit of conductivity is Siemens’ (s) cm.
[-1] 

The older unit mhos cm
[-1]

 is 

now rarely used conductivity of most water is generally low and expressed in terms of us 

cm.
[-1] 

As ionization of solutes in water depends on temperature, conductivity results are 

reported at 25 
O
C. 

 

RESULTS AND DISCUSSION 

The focus of the study was Assessment of underground water quality of Nerul, Navi Mumbai. 

(MS), India which indicates increasing anthropogenic activity in the corresponding area. 

Distilled water has conductivity in the range of 0.5 to 5 micro Siemens’/cm. On the standard, 

an average seasonal conductivity of tube well water 5 ranged from minimum 120.7 micro 

Siemens’/cm to maximum 843 micro Siemens’/cm.   

               

On the basis of three seasons, an average electrical conductivity of  water is highest during 

winter season 289.66 micro Siemens’/cm , in rainy season 351.2 micro Siemens’/cm 

And in summer season was 328.7 was micro Siemens’/cm. 

 

Table 1: Electrical Conductivity Underground water sample (Tube-well). 

Stations Jan Feb Mar Apr May Jun 

1 192.30 223.20 241.20 234.50 230.70 182.0 

2 216.50 180.30 216.70 181.70 280.70 281.0 

3 332.40 760.60 241.20 420.30 420.30 380.0 

4 580.40 771.60 425.80 290.30 590.40 780.0 

5 830.50 717.60 670.30 760.30 770.00 950.0 

6 368.70 717.80 1004.20 180.50 284.50 1107.4 

7 272.40 420.40 450.30 240.30 231.30 305.30 

8 162.90 280.40 320.80 220.30 220.40 250.30 

9 158.90 172.30 180.50 260.50 250.80 217.80 

10 150.60 150.00 169.00 218.50 220.50 190.30 

11 154.30 156.30 181.30 173.50 170.60 305.30 

12 156.70 172.30 177.80 214.00 216.00 197.80 
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Stations Average S.D. 

1 298.05 210.61 

2 393.57 267.87 

3 356.59 253.66 

4 282.88 164.29 

5 323.85 181.38 

6 429.10 324.47 

7 329.69 67.16 

8 174.98 66.37 

9 199.50 101.49 

10 176.96 46.89 

11 569.23 378.54 

12 238.27 172.82 
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ABSTRACT 

 The pond water samples were collected from the back pond water, Nerul and analysed 

every month for six months. So, we have studied levels of phosphate in back pond water 

near the sewage disposal sites. Phosphate content was 2.3 mg/L.    

Keywords: Pond water sample, Pollutants, Phosphate.    

1. Introduction 

               Due to increase the discharge of domestic wastes, bathing and washing cattle’s in 

back water ponds, nerul created serious problems of water pollution. In developing countries 

like India, this problem has become acute day by day [1-3].   In the present study, the levels of 

phosphate were studied in the back pond water at nerul. The pond water samples were taken 

from ponds in the glass bottles by following standard procedure. Samples were taken from 

ponds which are located at Nerul.The samples were collected every month for six months and 

analysed in laboratory for the levels of phosphate [2-3]. 

 

2. Materials and Methods Experimental 

         Methodology for determination of phosphate there are several methods available for the 

determination of orthophosphate viz. vanado – molybdate method, molybdenum blue method 

and ascorbic acid method4, 5. Out of these, vandomolybdate method was choosen in the 

present work for the estimation phosphate in water samples. This method is considered to be 

slightly less sensitive than the molybdenum blue method but it has been particularly useful 

for phosphorus determination carried out by means of schooner Oxygen flask method6, 7. 

The phosphor -vanado-molybdate complex formed between the phosphate, ammonium 

vanadate and ammonium molybdate is bright yellow in colour and is its absorbance is 

measured at 465 nm.   

 

3. Reagents 

a) Ammonium vanadate solution.  

b) Ammonium molybdate solution.  
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c) Standard phosphate solution.  

 

4. Results and discussion 

       Phosphates occur in natural wastes and waste water as Orthophosphates, condensed 

phosphate and organically bound phosphates, in solution, particulate matter and in the bodies 

of aquatic of micro-organism. Orthophosphates are applied to agricultural or residential 

cultivated land as fertilizers and transported in to surface water during stormy runoff. Organic 

phosphate is formed. Primarily by biological processes from orthophosphates. They are 

contributed to sewage by loody wastes and food residues. The quantities of phosphates varied 

throughout the investigation at all stations of pond waters. This might due to constant 

contamination of domestic sewage, cloth washing, bathing, decay of aquatic organisms and 

mankind activities similar collaboration between amount of phosphate and human activities 

was observed by Hutchinson. (1957)  

         From Table, concentration of phosphate in back pond water and leaching from the 

agricultural land is also strong possibility. Ranged from 1.57 mg/L. In January to 2.15 mg/L 

in June).  

Table 1: Total Phosphate (mg/lit) in pond water sample 

 

stations Jan  Feb Mar April May June 

1 2.29 5.99 2.22 1.93 1.72 0.02 

2 2.15 4.02 1.33 1.26 1.07 0.07 

3 2.55 5.21 1.65 1.47 1.23 0.03 

4 3.26 5.55 2.18 1.61 2.12 2.12 

5 2.82 4.81 2.04 1.85 2.15 2.15 

6 2.17 4.32 1.48 1.33 1.18 1.18 

7 1.75 4.93 1.43 1.64 1.26 0.00 

8 1.57 1.04 0.99 1.23 1.18 0.00 

9 1.58 4.63 1.21 1.33 12.26 0.70 

10 1.60 4.74 1.16 1.32 1.27 0.00 

11 2.46 3.47 2.71 1.25 1.58 0.01 

12 2.35 4.43 1.56 1.36 1.46 0.00 
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Fig. 1 Phosphate  (mg/lit) in pond water sample 

 

Stations Average SD 

1 1.97 1.69 

2 1.65 1.81 

3 1.67 1.69 

4 2.09 1.69 

5 1.90 1.74 

6 1.44 1.01 

7 1.70 1.50 

8 1.08 3.21 

9 2.33 1.46 

10  1.16 1.24 

11 1.28 1.12 

12 1.27 1.26 

 

        

 

 

5. Conclusion 

 The present study has shown higher phosphate level regardless of seasonal fluctuations, 

indicating succession of surface water i.e. pond water from Oligotrophic to eutrophic state 

Water at sampling site 4,5,6,7 showed higher average value of phosphate to city sewage and 

domestic waste mixing in to the surface waters. A contribution, most likely due to industrial 

effluents and leaching from the agricultural land, is also a strong possibility. A similar profile 

emerged regardless of seasons. According to Edmondson, therefore, sewage effluents have 

been regarded on good source of phosphates 
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Abstract: Ambarnath area from Thane district of Maharashtra having 3 industrial zone. For the study purpose five ground water samples 

were selected. Groundwater samples collected from selected sites monthly from July 2013 to December 2013 and analyzed for Total 

Hardness parameter. 

Total Hardness in study area was found between 150 to 218 to mg/l. Total Hardness at all sampling Stations were found below 

permissible limit of BIS. At sampling station S2, S3 and S4 (Vimko Naka Bore Well,Morivali naka bore well and Ladi naka 

respectively)Total Hardness were found more than acceptable limit by BIS i.e. above 200 mg/l during some month , indicates seasonal 

changes and  nature of the geological properties of the area with which water have been in contact. 

Keyword: Total Hardness, Industrial zone, Geological, permissible limit, BIS. 

Introduction:  

Population on earth has been increasing in alarming rate, which demands safe drinking water. Groundwater is a major source of water 

all over the world. The physical and chemical properties of groundwater make it a reliable source throughout the world. Groundwater 

plays variety of roles in day-to-day life, which makes it an important resource for human beings.  

Groundwater is generally invisible but very important in day-to-days life. 300 million Europeans acquire their daily drinking 

water from groundwater resources. Lakes, rivers and coastal waters in Europe are linked with groundwater; therefore, its quality depends 

to some extent. [1]  

Pollution of groundwater is the natural, physical and chemical change due to human activity, so that water is no longer fit for 

use; for which it had previously been suited. Groundwater pollution problem now a day has become a severe threat to public health. [2]  

Industries play a very important role in the economy of our country. With rapid industrialization, pressure on available resources 

also increases. Man is not only using natural resources, but he is also discharging the different types of solid, liquid waste material into 

the same resources, which day-by-day degrading the quality of this vital resources.  

Hardness is one of the properties of water, which prevents the lather formation with soap and increases the boiling point of water. 

Calcium and magnesium cations mainly cause hardness. [3] 
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Ambarnath area is industrially developed town having number of industries; therefore, study had undertaken to find out the 

Total Hardness level in groundwater around Ambarnath industrial area. This area is surrounded by huge residential & slum area around 

it. 

Material and Methods: For study purpose seven sites around Ambarnath industrial zone were selected. Water samples were collected 

monthly from selected sites during July 2013 to December 2013. Following sites were selected for study purpose. 

Table No.1- Sampling Sites 

 

 

 

 

Samples were collected in clean glass bottles. The bottles were rinsed with the groundwater to be taken for analysis. Collected 

samples were analyzed using EDTA method for Total Hardness.  

The EDTA method was used to measure the concentration of Calcium and Magnesium ions in water samples to determine 

their total hardness. This method is based on the principle that EDTA and its sodium salt forms a soluble complex when added in the 

solution of certain cations. 

M2+ + EDTA → M-EDTA Complex 

 A small amount of Eriochrome Black-T indicator is added to an aqueous solution containing calcium and magnesium ions at pH 

-10.0. As a result, calcium and magnesium ions get complex and the solution becomes wine red. Since EDTA has strong affinity towards 

calcium and magnesium ions, on the addition of sufficient amount of the reagent, a new complex of blue color is formed at the end of 

titration. 

50 ml sample was taken in conical flask. If sample was having higher calcium, a smaller volume was taken and diluted to 50 ml. 1 ml 

of buffer solution was added if the sample was having higher amount of heavy metals than 1 ml of Na2S solution was added 100-200 

mg of Eriochrome black-T indicator was added, the solution turned wine red. The contents were titrated against EDTA solution. At the 

endpoint, the color changed from wine red to blue. [3]  

 

Calculation 

Total Hardness as CaCO3, mg/l. = 
mlof EDTAused x 1000

mlof sample  

Obtained results from different sites compared with the standards (Table No.3) given by BIS [4] for Total Hardness parameter. 

Results and Discussion: After analysis obtained results were shown in table no.2. 
 
 
 
 
 
 
 
 
 
 
 

Sr.No. Sampling Area Station No. 
01 Forest Naka Bore Well S1 
02 Vimko Naka Bore Well S2 
03 Morivali Naka Bore Well (Buwapada area) S3 
04 Ladi Naka Hand pump (New bhendipada area) S4 
05 Morivali Gaon Open Well S5 
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Table.No.2-Obtained results of Total Hardness (mg/l) during July 2013 to December 2013  
 

 

 

Graphical presentation – of obtained results of Total Hardness (mg/l) from sampling sites from Jan.2013 to June 2013. 

Table No.3- Water standard for Total Hardness 

Parameter CPCB BIS( IS 10500 : 2012) WHO  

  
Acceptable limit 

Permissible 
limit 

 

TH(mg/l)         - 200 600      - 

 

Total Hardness varied from 218 to 150 mg/l during study period. Standards for Total Hardness has not been set by CPCB and 

WHO. Total Hardness at all sampling Stations were found below permissible limit of BIS i.e.600 mg/l (IS 10500: 2012).  

At sampling station S2, S3 and S4(Vimko Naka Bore Well, Morivali naka bore well and Ladi naka respectively) Total Hardness 

were found more than acceptable limit by BIS i.e. above 200 mg/l. Hardness is the result of geological formations of the water sources 

[5]. The Hardness of water varies from place to place and it reflects the nature of the geological properties of the area, with which water 

have been in contact. 

Highest Total Hardness recorded at Sampling station S2 (Morivali naka bore well) during December 2013 i.e.218mg/l.  

Lowest Total Hardness recorded at sampling station S5 (Morivali Gaon Open Well) i.e. 150 mg/l.in the month of July 2013. In 

general, surface waters are softer than ground waters although, this is not always the case [6,7] .Hardness in some condition may be 

beneficial; it prevents the corrosion in the pipes by forming a thin layer of scale and reduces the entry of heavy metals [8,9] 
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TOTAL HARDNESS IN GROUNDWATER 
AROUND AMBARNATH 

Jul-13 Aug.2013 Sep.2013 Oct.2013 Nov.2013 Dec.2013

Sampling Site July13 Aug.13 Sept.13 Oct.13 Nov.13 Dec.13 
S1 182 184 178 182 188 196 
S2 194 196 192 204 212 218 
S3 188 188 186 216 212 204 
S4 186 186 184 198 202 204 
S5 150 154 152 160 168 174 
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Conclusion: 

Total Hardness at all sampling Stations were found below permissible limit of BIS i.e.600 mg/l. At three sampling sites S2,S3 

and S4(Vimko Naka Bore Well, Morivali naka bore well and Ladi naka respectively) Total Hardness were found above acceptable limit 

i.e.200mg/l.which is an indication of geological properties of the area in which water have been in contact. The high concentration of 

Total Hardness in water Samples may be due to dissolution of polyvalent metallic ions from sedimentary rocks, seepage and run off 

from the soil. [10]  

Lowest Total Hardness observed at sampling station S5 (Morivali Gaon Open Well) in the month of July 2013 and Highest Total 

Hardness recorded at Sampling station S2 (Vimko Naka Bore Well) in the month of December 2013. Hardness in water has no known 

adverse effects; still such water is not fit for domestic use. A hardness of more than about 200 mg/l causes scale deposits in the piping 

system. [11] [12] 
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