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Abstract: Water pollution may be defined as the presence of one or more contaminants or combinations thereof in such quantities and
of such durations in the water tend to be injurious to human, animal or plant life,(aquatic life) or property, or which unreasonably
interferes with the comfortable enjoyment of life or property. In easier words, it is the contamination of water bodies like lakes, rivers,
ponds, seas, oceans and even groundwater. This is due to discharge of environmental pollutants or effluents into water bodies without
treatment. Water pollution affects the entire biosphere, including not only the individual species but also their natural biological
communities. It results in the death of much of the aquatic life residing inside the contaminated water body. It also leads to various
diseases like cholera, dysentery, diarrhea, malaria, dengue, chickingunia, etc. and even fatal in some cases if that water is consumed

without treatment
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1. Introduction

The Ganga is a trans-boundary river of the Indian
subcontinent which flows through the nations of India and
Bangladesh. The 2,525 km (1,569 mi) river rises in the
western Himalayas in the Indian state of Uttarakhand, and
flows south and east through the Gangetic Plain of North
India. After entering West Bengal, it divides into two rivers:
the Hooghly and the Padma River. The Hooghly, or Adi
Ganga, flows through several districts of West Bengal and
into the Bay of Bengal near Sagar Island. The other, the
Padma, also flows into and through Bangladesh, and joins
the Meghna river which ultimately empties into the Bay of
Bengal.

The Ganges is one of the most sacred rivers to Hindus.[4] It
is also a lifeline to millions of Indians who live along its
course and depend on it for their daily needs. It is
worshipped in Hinduism and personified as the goddess
Ganga. It has also been important historically, with many
former provincial or imperial capitals (such as Kannauj,
Kampilya, Kara, Prayag or Allahabad, Kashi, Pataliputra or
Patha,  Hajipur,  Munger, Bhagalpur,  Baranagar,
Murshidabad, Baharampur, Nabadwip, Saptagram and
Kolkata) located on its banks.
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The Ganges is highly polluted. Pollution threatens not only
humans, but also more than 140 fish species, 90 amphibian

species and the endangered Ganges river dolphin. The
Ganges is a major source of global ocean plastic pollution.
The levels of fecal coliform bacteria from human waste in
the waters of the river near Varanasi are more than 100 times
the Indian government's official limit. The Ganga Action
Plan, an environmental initiative to clean up the river, has
been a major failure thus far, due to rampant corruption, lack
of will on behalf of the government and its bureaucracy, lack
of technical expertise, poor environmental planning, and lack
of support from religious authorities.

2. The Pollutant

The Ganges suffers from extreme pollution levels, caused by
the 400 million people who live close to the river. Sewage
from many cities along the river's course, industrial waste
and religious offerings wrapped in non-degradable plastics
add large amounts of pollutants to the river as it flows
through densely populated areas. The problem is exacerbated
by the fact that many poorer people rely on the river on a
daily basis for bathing, washing, and cooking. The World
Bank estimates that the health costs of water pollution in
India equal three percent of India's GDP. It has also been
suggested that eighty percent of all illnesses in India and
one-third of deaths can be attributed to water-borne diseases.
The main cause of water pollution in the Ganga river are the
increase in the population density, various human activities
such as bathing, washing clothes, the bathing of animals, and
dumping of various harmful industrial waste into the rivers.

e Human waste

The river flows through 30 cities with populations over
100,000; 23 cities with populations between 50,000 and
100,000, and about 48 towns.? A large proportion of the
sewage water with higher organic load in the Ganga is from
this population through domestic water usage.

o Industrial waste

Because of the establishment of a large number of industrial
cities on the bank of the Ganga like Kanpur, Prayagraj,
Varanasi and Patna, countless tanneries, chemical plants,
textile mills, distilleries, slaughterhouses, and hospitals
prosper and grow along this and contribute to the pollution
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of the Ganga by dumping untreated waste into it. One coal-
based power plant on the banks of the Pandu River, a Ganga
tributary near the city of Kanpur, burns 600,000 tons of coal
each year and produces 210,000 tons of fly ash. The ash is
dumped into ponds from which a slurry is filtered, mixed
with domestic wastewater, and then released into the Pandu
River. Fly ash contains toxic heavy metals such as lead and
copper.

The amount of parts per million of copper released in the
Pandu before it even reaches the Ganga is a thousand times
higher than in uncontaminated water. Industrial effluents are
about 12% of the total volume of effluent reaching the
Ganga. Although a relatively low proportion, they are a
cause for major concern because they are often toxic and
non-biodegradable.

¢ Religious traditions

During festival seasons, over 70 million people bath in the
Gangato clean themselves from their past sins. Some
materials like food, waste or leaves are left in the Ganga
which are responsible for its pollution. Traditional beliefs
hold that being cremated on its banks and to float down the
Ganga will atone for the sins of those who die and carry
them directly to salvation. In Varanasi alone, an estimated
forty thousand bodies are cremated every year, many of
those are only half-burnt.

e Water shortage

Along with ever-increasing pollution, water shortages are
getting noticeably worse. Some sections of the river are
already completely dry. Around Varanasi, the river once had
an average depth of 60 metres (200 ft), but in some places, it
is now only 10 metres (33 ft). To cope with its chronic water
shortages, India employs electric groundwater pumps, diesel-
powered tankers, and coal-fed power plants. If the country
increasingly relies on these energy-intensive short-term fixes,
the whole planet's climate will bear the consequences. India

is under enormous pressure to develop its economic potential
while also protecting its environment something few, if any,
countries have accomplished. What India does with its water
will be a test of whether that combination is possible.

e Mining

In Kumbh Illegal mining in the Ganges river bed for stones
and sand for construction work has long been a problem in
Haridwar district, Uttarakhand, where it touches the plains
for the first time. This is despite the fact that quarrying has
been banned Mela area zone covering 140 km2 area in
Haridwar.

3. Materials and Methods

Samples were collected as per standard procedures. Various
parameters were studied using standard methods and the
results obtained were compared with the WHO and ISl
standards. All reagents employed were prepared using AR
grade chemicals. Glass distilled water was used throughout
the analysis. Systronics — Conduct meter and Digital
Systronics pH — meter was used for the determination of
Electrical Conductivity and pH respectively. Other
parameters that were studied during the analysis were ions of
Calcium and Magnesium, Alkalinity, Total dissolved solids,
Total hardness.

4. Calculation of Water Quality Index

The complicated scientific information can be converted into
a single number through WQI. It is a dimensionless humber
that can be arrived by studying many parameters that
affects water quality into a single number making it easy
for a common man to understand the quality of water. WQI
is calculated on the basis of several physic — chemical
parameters which is then multiplied by a weighing factor and
the final aggregate is obtained using arithmetic mean. WQI
tool is used successfully by many authors as a means to state
the quality of water for water bodies. The calculation of the
WQI is well explained and the same formula was applied to
calculate the WQI in the present study.

Calculation of Quality rating (Qi):

Quality rating for each parameter was calculated by using the
following equation
{ Vacrgal — Vigeal )

G-y

stemdzed — Videzl )

X100

Where,

Qi = Quality rating of ith parameter for a total of n water
quality parameters.

Vawa = Actual value of the water quality parameter
obtained from laboratory analysis

Vi¢ear = ideal value of that quality parameter can be obtained
from the standard tables.

Vigear for pH = 7 and for other parameters it is equating to
zero and

DO Vigea = 14.6 mg /L

Vtandard = Recommended WHO standard of the water quality
parameter.
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Calculation of Unit weight (Wi): Unit weight was calculated
by a value inversely proportional to the recommended
standard (Si) for the corresponding parameter using the
following expression

E

Wi=4

Where,

Wi = Unit weight for nth parameter,

Si = Standard permissible value for nth parameter

K = proportionality constant, For the sake of simplicity, K is
assumed as 1, The overall WQI was calculated by
aggregating the quality rating with unit weight linearly using
the following equation

. ¥ Widi
WQI = —~w
Where,

Qi = quality rating,

Wi = Unit weight

5. Results and Discussion

a) Temperature

Temperature is an important parameter as it is responsible to
increase the solubility of many minerals, salts and gases. It
was found to be 20°C for both the samples. (Table I).

b) pH

pH is defined as the negative logarithm of hydrogen ion
concentration. The pH for potable water should be between 7
to 8. There are many factors that affect the pH of the water
such as presence of dissolved gases, salts, bases, acids. In the
present study the pH was found to be 7.88 for S, and 8.0 for
S,, which according to ISI and WHO standards is high.
(Table I, Fig 1).

c) Alkalinity

Alkalinity is the capacity of water to neutralize the acids.
The presence of bicarbonates, carbonates and hydroxides
causes alkalinity in the water. These salts in water are due to
the dissolution of minerals from rocks, soils, plant and
microbial activities and discharge of industrial wastes. The
alkalinity that was reported in the present study was also
found to be on the higher end 125 mg/L in S, and 130 mg/L
in S,respectively.(Table I, Fig 1).

d) Electrical Conductivity

Electrical conductivity is capacity of water to conduct
electrical current. It is due to the presence of dissolved salts
and minerals. The conductivity was found to be 90 ps/cm for
both S; and S, samples. (Table I , Fig 1).

e) Total hardness

Hardness is an important property of water that prevents
lathering of water with the soap solution and if exceeds the
tolerance limit may lead to serious illness. It causes serious
damage to the products of industries and machinery if
untreated water is used. The main causes of hardness in
water are the presence of bicarbonates, chlorides and
sulphates of calcium and magnesium. Total hardness was
reported as 133 mg/L and 138 mg/L for samples S; and S,

respectively, which according to WHO standards is high but
average according to ISI standards.(Table I, Fig 1).

f) Total Dissolved Solids

Total Dissolved Solids is an aggregate of all the dissolved
solids present in the water. The amount of Total Dissolved
Solids was reported as 80 mg/L for both S,and S,samples
which is not a matter of concern as it is in the safe limits.
(Table I, Fig 1).

WHO ISI
Parameter Methods Standars | Standards Si S
Temperature | Thermometric | ....... | ....... 20°| 20°
pH pH metry 7.0-8.0 | 6.5-85 |7.8|8.0
Alkalinity Titration 120 200 | 125|130
Electrica
Conductivity Conductometry| 1400 | ...... 90| 90
Total Dissolve Filtration
Solid method 1000 | 500 ) 80| 80
Total Hardness | EDTA titration 100 300 |[133|138

Table 2: Water Qaulity Index (Wqi) Status of Water Quality
Water Quality Index Level Water Quality Status
0-25 Excellent water quality

25-50 Good water quality
50-75 Poor water quality

75-100 Very poor water quality
>100 Unsuitable for drinking

6. Conclusion

The above study is an eye opener because the quality of
water is very poor (Table 1V]) at Rishikesh where it is
considered least polluted. The WQI is found to be 78.0 and
81.5 in the samples S, (Table II) and S, (Table III)
respectively. Therefore, the water cannot be recommended
for drinking and other domestic purposes without subjecting
it to purification. The study suggests that it is a pitiable
situation that water at almost its source is not fit for human
consumption and as it flows through other major cities it is
most likely that water becomes highly polluted rising to the
toxic levels. Water quality assessments at other locations can
be subject of further investigation.

References

[1] AartiMaheshwari., Manish Sharma, and Deepak
Sharma, “Hydro Chemical Analysis of Surface and
Ground Water Quality of Yamuna River at Agra,
India,”J. Master .Environ. Sci., vol. 24, pp. 373-378,
2011.

[2] BurimHaxhibeqiri.,FatonMaloku., and FerdiBrahushi,
“Physico — chemical and Bacterioological Analysis of
The River Drini | Bardhe,” European Scientific Journal
Special edition, vol. 3, 2014.

[3] Jadhav, S.D., Jadhav, M.S., and Jawale, R.W,
“Physico — Chemical and Bacterilogical Analysis of
indrayani River Water at Alandi, Pune District
(Maharashtra) India,” International Journal of Scientific
& Engineering Research, vol. 4, 2013.

[4] JaneshwarYadav.,SujitPillai., and
“Analysis of Physico — chemical

AtulUpadhya,
Parameters of

Volume 8 Issue 2, February 2019

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20195660

10.21275/ART20195660

1858



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Impact Factor (2018): 7.426

Kunda River (major Tributary of Narmada From
Nimar Region),”Int J. Chem . Sci, vol. 10, pp.1654-
1656, 2012.

[5] LeenaSingh , and S.K Choudhary, “Physico — Chemical
Characteristics of River Water Of Ganga In Middle
Ganga Plains,” International Journal of Innovative
Research in Science, Engineering and Technology, vol.
2,2013.

[6] Manoj Kumar Solaki., O.P.Gupta., D.K.Singh., and
Shukdeo Prasad Ahirwar, “Comparative Physico-
chemical Analysis of River Water and Underground
Water in Winter Season of Rewa City, MP,
India,”International Research Journal of Environment
Sciences, vol. 3, pp. 59-61, 2014.

[7] MehariMuuzWeldermariam.,“Physico —  Chemical
Analysis of GudBahri River Water of wukro, Eastern
Tigrai, Ethiopia,” International Journal of Scientific and
Research Publications, vol. 3, 2013.

[8] PriyankaTrivedi.,, AmitaBajpai., and Sukarma Thareja,
“Evaluation of Water Quality: Physico — Chemical
Characteristics of Ganga River at Kanpur by using
Correlation Study,”Nature and Science, vol. 1, 2009.

[9] RichaKhare, Smritikhare.,MonikakKamboj., and Jaya
Pandey, ‘“Physico — chemical Analysis of Ganga
River Water,” Asian Journal of Biochemical and
Pharmaceutical Research, vol. 2, pp. 232-239, 2011.

[10]Vinod Jena., Sapna Gupta., and NatalijaMatic,
“Assessment of Kharoon River Water Quality at Raipur
by Physico — Chemical Parameters Analysis,”Asian J.
Exp. Biol. Sci, vol. 4, pp. 79-83, 2013.

[11] Yadav, R.C., and Srivastava, V.C, “Physico — Chemical
properties of the water of river Ganga at
Ghazipur,”Indian J. Sci. Res, vol. 2, pp. 41-44, 2011.

[12]Dara, S.S., A Textbook on Experiments and
Calculations in Engineering Chemistry, S. Chand & CO.
Ltd, 2001.

[13] Guideline  for  Drinking  Water,“World
Organization, Geneva,” Vol. 1, pp. 52-82, 1993.

[14]Jomet  Sebastian, K., Sadanand M., and
Yamakanamardi, “Assessment of Water Quality
Index of Cauvery and Kapila River and Their
Confluence,” International Journal of Lakes and rivers,
vol. 1, pp. pp. 59-67, 2013.

[15]KavitaParmar., and VineetaParmar, “Evaluation of
water quality index for drinking purposes of river
Subernarekha in Singhbhum District,” International
Journal Of Environmental Sciences, vol. 1, 2010.

[16] Khanna, R., Bhutiani., BhartiTyagi., Prashant Kumar
Tyagi., and MukeshRuhela., “Determination of water
quality index for the evaluation of surface water quality
for drinking Purpose,” International Journal of Science
and Engineering, vol. 1, pp. 09-14, 2013.

[L7]Prabodha  Kumar Meher., Prerna  Sharma,
YogendraPrakashGautam., Ajay Kumar., and Kaushala
Prasad Mishra, “Evaluation of Water Quality of Ganges
River Using Water Quality Index Tool,”Environment
Asia, vol. 8, pp. 124-132, 2015.

[18]Ruby Pandey.,DivyaRaghuvanshi., and Shukla, D.N,
“Assessment of Physico — Chemical Parameters of
River Ganga at Allahabad With Respect To WQIL,”
International Journal of Innovative Research in Science,
Engineering and Technology, vol. 3, 2014.

Health

[19] Shweta Tyagil, Bhavtosh Sharma., Prashant Singh., and
RajendraDobhal, “Water Quality Assessment in Terms
of Water Quality Index,”American Journal of Water
Resources, vol. 1, pp. 34-38, 2013.

[20] TirkeyPoonam.,  Bhattacharya  Tanushree.,  and
ChakrabortySukalyan,  “Water  Quality  Indices-
Important Tools for Water Quality Assessment: A
Review,”International  Journal of Advances in
Chemistry, vol. 1, 2013.

[21]Cude, C, “Oregon  water
for evaluating water quality management
effectiveness,” Journal of the American Water
Resources Association, vol. 37, pp. 125 — 137, 2001.

[22] Chaterjee, C., and Raziuddin, “Determination of water
quality index (WQI) of a degraded river in Asanol
industrial area,Raniganj, Burdwan, West Bengal,”
Nature, Environment and Pollution Technology, vol. 1,
pp. 181 — 189, 2002.

[23] Wikipedia Engineering Chemistry, by Jain & Jain

[24]"Water Quality Database of Indian rivers, MoEF".
Retrieved 15 September 2016.

[25] "Meri Ganga | National Ganga Portal”. meriganga.com.
Retrieved 2017-05-01.

[26] "Most Polluted Rivers in the World: These Are the
Worst 11 - TakePart". TakePart. Archived from the
original on 15 July 2017. Retrieved 15 July 2017.

[271Emily Wax (17 June 2007)."A Sacred River
Endangered by Global Warming". Washington Post.
Retrieved 25 June 2017.

[28] "Efficacy of coastal reservoirs to address India's water
shortage by impounding excess river flood waters near
the coast (page 49)". Retrieved 9 July 2018.

[29]"National meet on Ganga cleaning to be held
tomorrow". dna. Retrieved 14 May 2015.

[30]"Pollution in holy river to be discussed in 'Ganga
Manthan™. The Times of India. Retrieved 14 May 2015.

quality index: A tool

Volume 8 Issue 2, February 2019

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20195660

10.21275/ART20195660

[31]"Existing and planned hydro dams in Nepal".
Retrieved 14 March 2016.
[32]"River water sharing treaty between India and
Bangladesh
1859


https://www.washingtonpost.com/wp-dyn/content/article/2007/06/16/AR2007061600461.html
https://www.washingtonpost.com/wp-dyn/content/article/2007/06/16/AR2007061600461.html
https://www.washingtonpost.com/wp-dyn/content/article/2007/06/16/AR2007061600461.html
http://ojs.udspub.com/index.php/jsupp/issue/viewIssue/51/4
http://ojs.udspub.com/index.php/jsupp/issue/viewIssue/51/4
http://ojs.udspub.com/index.php/jsupp/issue/viewIssue/51/4
http://www.dnaindia.com/india/report-national-meet-on-ganga-cleaning-to-be-held-tomorrow-2000080
http://www.dnaindia.com/india/report-national-meet-on-ganga-cleaning-to-be-held-tomorrow-2000080
http://timesofindia.indiatimes.com/city/varanasi/Pollution-in-holy-river-to-be-discussed-in-Ganga-Manthan/articleshow/37562938.cms
http://timesofindia.indiatimes.com/city/varanasi/Pollution-in-holy-river-to-be-discussed-in-Ganga-Manthan/articleshow/37562938.cms
http://www.thethirdpole.net/2016/03/17/will-china-invest-in-nepals-hydropower-plants/
http://wrmin.nic.in/writereaddata/ind-bnd-treaty.pdf
http://wrmin.nic.in/writereaddata/ind-bnd-treaty.pdf



