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GANGA WATER POLLUTION AT KANPUR CITY: A GEOGRAPHTCAL ANALYSIS

\/. K. KUMRA and S. L. KAYASIHA, Varanasi

ABSTRACf : With the rapi<I increase ia population as well as inclustries, the consumption of
water i. increasing and at ti,e s:me time is being potluteddue to conraminarionby effluents.
Initially the present concentration of organic and inorganic impurities in Ganga water at
Kanpur ivas fbund out and [.]tel measures are sllggested to control the pollution of Ganga

water.

Water is a prime requirement for every
organism and that has Ied to the grorvth of
population near the water courses such as

rivers and springs, No one can survive for
more then two or three days without water.
It is equally important to plants and animals.
With the rapid increase in population as

well as industries, the co:rsumption of water
is increasirg, on the one hand, and on the
other it is being increasingly polluted due
to contamination by effluents.

In Kanpur city, the per capita per day con-
sumption of water is 205 litres, which is
higb in comparison to other cities lrke Patna,
Varanasi, Bangalore and Allahabad, because

of large consumption in industries. There-
fore, it is obvious from the amount of con-
sumption of water for domestic as well as

industrial purposes that water is consumed

in huge quantities and effluents are

dishcharged tbrough sewers into R. Ganga.
Impopcr 6li-tposal of industrial and muni-
cipal waste wate r without auy treatn:ent in'
to R. Ganga has deteriorated the quality of
Ganga water. Thus water pollution in R.

Ganga at Kanpur city, is a serious problem.

River Pollution at Kanpur CitY
Almost all the important old cities of

India were established along the river banks.

Similarly Kanpur city also developed along

R. Ganga. This river receives huge amounts

of domestic and industrial waste water from
the City. A river may be considered to be
polluted when the water in it is altered in
composition directly or indirectly so that ir
is less suitable for all or any of the purpo.
ses for which it would be suitable in-its
natural state ( Key, 1954 ). Rivers are pra-
ctically turning into sewers with their natu-
ral discharge depletion due to noassivg with-
drawal for irrigation, industry and water.
supply, and addition of increasing quantiti-
es of filth, sewage and industrial effiuents.

R. Ganga st Kanpur city is used as a
source of water-supply, bathing and recrea-
tion for the city-community. It is also used
as a site for disposal ol waste water since the
city was established.It bas been observed that
the growth of industrialization and urbani-
zation was fairly high during the past five
decades, which has increased the pollution
of R. Gar:ga. At the same time, due to
maximum use of river water upstream for
irrigating fields flow of river water declines
so much that river water front near the
city has remained grossly polluted for ye-
ars, thereby deteriorating the quality of
water downstream of the river for water-
supply and bathing purposes. To analyse

the level of water pollution, regardiog its
physical and chemical characteristics water
have been collected and analysed scientific-
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ally, from various sampling stations within
the city. In addition to this, characteristics
of Ganga water have been compared with
those obtained 10 years ago. Fig. I shows
location of sampling stations and present
out falls into R. Ganga. Water samples

were tested by NEERT Zonal laboratory,
Kanpur. Data are not available for Ganga
water characteristics at the same ghats ciur'
ing the periods 1964-65 and 19i7-78, but
the analysis shows that characteristics of
Gaoga water have changed during the
period 1964-78. This is only due to increase

in population and industrial development
ot the city during tbis period. In addition
to this, a number of outfalls carrying indus-
trial waste and sewage water join R Ganga
causing more contamination of toxic subst-
ances into the river which is the main sou-
rce of water-supply to the city,

It was found that in 1964-65, concentra-
tion of B. O. D. ( Biochemical oxygen
demandy was 1.6 to 16.0 mg/l in water at
at Jajmau Ghat ( Fig. I ) while at present it
varies from 21.06 to 30.33 r-ng/l from Jajmau
Ghat to Bengali Ghat ( Table I ). Similarly
the concentration of chloride has also
changed during this period. It was found to
be 9.3 mg/l at Bhairon Ghat ( 1.965 ) while
it was 9.83 mg/l in 1978, It is clcar from the
the figs. I and 2 that phl,sico-chemical
characteristics of Ganga water are changing
day by day showing increasing concentration
of various pollutants into R. Ganga.
Analysis of the Observations

To know the level of pollution at various
bathing ghats and outfalls, lt is essential to
know the present concentration of organic
and inorganic impurities in Ganga water.
Table I reveals that the'temperature of river
water varies from 21.8 to 25.8"C from one
ghat to another. pH of the river water
fluctuated within narrow range of 7,2-7.65.
It was 7,5 at Jajmau where the main sewage
outfall joins R. Ganga. High pH value reve-
als that water is alkaline in nature due to dis-
charge of industrial waste water from var-
ious types of industries in the city. It is slear
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from the Fig. 2 that turbidity of river water
was found to be higher during winter season
( 365 mg/l ) than the summer season 60.0
rl9ll), which is due to faster currents during
winter. The turbidity at the point of sewage

opening ( Jajmau ) was considerably high on
the account of sewage disposal Highest
turbidity was observed at Bengali and
Sarsaiya ghats vrhere a ' nallah'carrying
waste from Kanpur District Jail joins R.
Ganga. Thus, it may be pointed out that
pbysical characteristics of Ganga water in
terms of temperature, pH and rurbidity at
any sampling site do not exceed the permissi-
ble limits but are almost approaching
tolerance limits.

It was fbund that total solids in river
water ranged between 66.3 at Bithoorghat
where no outfall joins the river, to 17.30
mg/l at Bengali ghat. Total solids in rvater
at various ghats were considerably higher
during summer than winti.r, bectuse of less
flow of water in summer months. Generally,
total solids concentrations were higher than
permissible limit at Sarsaiya ghat, Guptar
ghat ard Jajmau ghat than the Bithoor ghat
as no outfall joins R. Ganga at Birhoor.
Similarly the concentration of nitrate
nitrogen at ghats varies from 0.08 to 0.43
mg/1. It was found that its concentration
was 2C-25 times higher at sewage outfall
thau the bathing ghats.

Fig. 2 shows that concentration of
chloride varies from 9.33 mgll at Bithoor
ghat to 17.37 mglt at Guptar ghat. This is
because of joining of an iudustrial outfall
before Guptar ghat into R. Ganga. The
mean value of Dissolved Oxygen (D. O.)
was observed as 3 05 mg/l ar Guptar ghat
and 5.5. mg/1, at Bithoor gbat which shows
less contamiuation of pollutants in Ganga
water at Bithoorghlr.

B. O D" concentration was also observed
to be varying at different ghats along the
R. Ganga. Mean value of B. O. D. varies
tiom 2,86 rng/l upstream of'R. Ganga to
30.33 mg/l at Bengali ghat. This is because
at Bithoorghat there is not a single source
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of waste water contamination into River

water, while at Bengali ghat a number of
outlets frcim industries and sewers join the

river and ultimately cause increase in
B. O. D. concentration. In aildition to this
it was observed tbat B, O. D. concentration
was higher during summer season (34.0

mg/l) than the winter (20.4 mg/1). Similarly
the concentration of C. O. D. (chemical

oxygen demand) varied from 0.66 mgi I at

Bithoorghat to 99.14 mll at Sarsaiya ghat.

Table I shows that the difference between

concentration of C. O. D. in river water

Fig.2

during winter and summer is statistically
non significant.

Thus the above analysis reveals that at
every sampling station concentration of
pollutants is not more than the tolerance
limit except at Bergali and' Jajmau ghats,

where waste water from city through sewers
joins R" Ganga. To know the pattern of
Ganga water pollution at various ghats

' composite deviation index' have been
calculated.

Here the author bas used comPosite

deviation index technique to knowthe degree
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of pollution at sampling stations (1Kumra,

1979), For calculating deviations, tolerance

limit prescribed by Indian Standard

Institution, World Health Organization and

Uttar Pradesh Water Pollution Prevention
and Control Board have been used. Table
II shows deviation index for selected para-

meters and composite deviation index for
each sampling station. Deviation from
average concentration of a few paralneters

were also calculated where standards are not
available. Here deviation from average of
, Composite Deviation Index ' has been

calculated to evaluate degree of watef
pollution of R, Ganga at Kanpur for all
ghats. Fig. 3 shows that degree of pollution
at Iajmau ghat is highest ( 1.169 ) and
lowest at Bithooighat ( 0.710 ). Considering
the overail average as l, the indices of
individual ghats have deviated at quartile
range. Lower quartile denotes iow level of
pollution. In between 1.25 and 0.75 ghats
represent medium high level of water
pollution. Thus fig. 3 reveals that there is
low level of water pollution at Bithoorghat
and medium level of poliution at Bhairon,
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Ganga Guptar and Kunjara Kabila ghats,
while it is medium high tt Jajmau and
Bengali ghats. No ghat represented high
degree of water pollution along R. Ganga at
Kanpur City.
Conclusion

There is urgent need to save Ganga R.
from increasing level of pollution as it is not
only a source of water supply to the Kanpur
city but is also lndia's important river.
For this purpose, various suggestions have
been given so that R' Ganga may be saved
form corit;lmination of toxic chemicals which
have not only affected the quality r:f river
water but also the rivers aquatic life. The
following suggestions would help to control
pollution of R. Ganga at Kanpur city.

l. Therc are several textile mills in the city
which are discharging their water into the
municipal sewers or river directly without
any treatmeflt. All textile mills may be
advised to instali treatment plants in their
respective factories, so th.it discharged efflu-
ents into sewers should not have a B. O. D.
of more than 50,01 mg/l as recommended by
the Eff lunet Board of the State.

2. Tannery waste water contributes about
2.0% of the total volume of the city sewage

and industrial waste and B. O. D, contribu-
tion from their waste alone works out to be

about 20.0% of the total B. O. D. load of
city waste water. Abcut 80% of this B. O.
D. load from tannery may be removed by
plain sedimentation in filled and draw tanks.
Therefore, treatment of tannery waste sho-
uld be done by all big tanneries, to prevent
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pollution and deterioration of Ganga water
quality.

3. In Kanpur city, raw sewage is treated
at Jajmau pumping station to some extent
and water is ultimately discharged for irriga.
ting surrounding cultivable land. It is esti_
mated that corporation earns about Rs. 3.5
lakhs on average in a year by irrigating
4,000 acres ol land nearby the sewagelreat-
ment station. This income can be increased
by proper management of sewage treatment
plant and by renovation of old machinery
and methods One more treatment plant sh-
ould be installed at Bengali ghar to treat the
industrial waste water.

4. Although there are laws prohibiring
disposal hunaan and animal excreta into tn'e
river, they are not strictly followed. Laws
should be rnore strictly enforced to protect
the river from such pollution.

5. There has to be comprehensive progra_
mme for the prevention control oi aU-rt.-
ment of effiuents itrto streams and wells in
the city.

6. For preventior and control of water
pollution, the Government has already
passed Water Pollution Act on 23rd March.
1974. This Ac should be strioly f.lb;;;
by the Corporation and rhe tndustriel
failing which penalities should U. lmposeJ.

Aloog with these, it is also esserrial to
monitor characteristics of river water at
regular intervals of time so that we are a$are
of the level water pollution in R. Ganga at
Kanpur.
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