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Abstract
Ganga river basin, which was comparatively free from anthropocentric activities until the 1940s, became
a disposal site for agricultural, industrial and sewage wastes after independence of India in 1947.
Discharge of waste generated due to developmental activities and demographic explosion in the basin
degraded the water quality. Present paper deals with the impact of pollution on Ganga water at six
different sites i.e. Assi Ghat, Shiwala Ghat, Chauki Ghat, Harishchandra Ghat, Rajendraprasad Ghat, and
Raj Ghat. During investigation waste water was collected from six different sites to evaluate
physicochemicalproperties of Such as Temperature, pH, Acidity, Alkalinity, DO, BOD, COD, Chloride,
Electrical conductance, Nitrate, Phosphate of river Ganga. The investigation reveals that Raj Ghat was
highly polluted and Shiwala Ghat was least polluted.
Copyright © 2010 International Energy and Environment Foundation - All rights reserved.
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1. Introduction
A number of investigation have been conducted to study the physicochemicalproperties of water in
different Rivers [1-19]. The River Ganga is a part and parcel of every day life in the city and thousand of
people bath daily in the river Ganga. Pressure on the river is increasing is enormously due to ever
increasing population, industrial and urban growth in the river basins. At Varanasi about of domestic
sewage and untreated industrial effluents along with the excreta of various warm blooded animals are
directly or indirectly discharged into river Ganga which had adversely affected physicochemical property
of river Ganga. This historic association is being increasingly stained by pollution loads discharged into
river Ganga during the past couple of decades. In the present paper an attempt has been made to assess
the impact of seasonal changes on the physiochemical properties of water of river Ganga at six selected
sampling sites i.e. Assi Ghat, Shiwala Ghat, Chauki Ghat, Harishchandra Ghat, Rajendra Prasad Ghat,
Raj Ghat. The water of river Ganga at aforesaid site was analyzed for Temperature, pH, Acidity,
Alkalinity, Dissolved oxygen, Biological oxygen demand, Chemical oxygen demand, Chloride, Nitrate,
Phosphate.

2. Material and method
Water samples were collected at monthly interval for a period of two years i.e.2006-2008 between 8.00
AM to 10.00 PM from six sampling sites i.e. Assi Ghat, Chauki Ghat, Harish Chandra Ghat, Shiwala
Ghat, Rajendra Prasad Ghat and Raj Ghat.
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Standard method for the examination of water and waste water was used (APHA [7]) for analysis. The
temperature was recorded at the sites with the help of mercury thermometer the DO water samples were
fixed with the help of magnous sulphate and alkali-iodide-azide solution (2ml each) at the sites and
analyzed in the laboratory using wrinkler´s modified iodide- azide method. The water samples were
brought to the laboratory in ice boxes and subjected to the analysis of BOD (by incubating diluted
sewage samples at 25º c for 5 days in dark) COD (by dichromate reflux method using a ferron indicator).
pH using pH meter alkalinity and acidity (by the Potentiometric titration method with the help of pH
meter and diluted H2SO4 and NaoH, Chloride by Mohr’s argentometric method using Potassium
chromate as indicator), Conductivity using conductivity meter), Phosphate (Stannous chloride method)
and nitrate using the phenol – di sulphonic acid colorimetric test Jackson).
3. Result and discussion
Psicochemical properties of River Ganga variation in different months and at different at Ghats were
recorded in Tables 1-6.
3.1 Temperature
It is the important factor which influence the chemical, biochemical and biological characteristic of the
aquatic system .The present investigation reveals that the temperature varied from a minimum 20.1±1.4 c
in Jan (Shiwala Ghat) to maximum 33.8±1.4 (Raj Ghat) in June. The Temperature values were
significantly higher in April to July and lower in October to December.
3.2 pH
Because most of the chemical and biochemical reaction are influenced by the pH it is of great practical
importance. The adverse affect of most of the acids appear below 5 and of alkalis above the pH 9.5.The
pH values were significantly higher in March to May and September, November and December with the
highest value 8.8 in Jan at Raj Ghat and lowest value 7.5 in June at Shiwala Ghat.
3.3 Acidity
The component of acidity in natural waters is Carbon dioxide. The Acidity values ranged from a
minimum of 55.5 mg Caco3/L (Oct) at Shiwala Ghat maximum of 69.3mg Caco3/L in June at Raj Ghat
was recorded. Acidity values were significantly lower in Shiwala Ghat and higher at Raj Ghat .A sharp
increase in acidity in May and June may be attributed to the high temperature and therefore high
microbial activities or discharge of some acidic substances.
3.4 Alkalinity
It constitute an important parameter in determining the quality of water .A variation in alkalinity values
were recorded as a minimum of 260mg Caco3/L (June) at Shiwala Ghat and a maximum of 310mg
Caco3/L (Jan) at Raj Ghat. No significant variation was noticed among the values of other months
Furthermore the total alkalinity was significantly higher in Raj Ghat than that of other sites.
3.5 Dissolved Oxygen
Temperature play an important role in determining DO in an aquatic body .Dissolved oxygen data are
valuable in determining the water quality criteria of an aquatic system In the system where rate of
respiration and organic decomposition are high ,the DO values remain lower than those of system where
the rate of photosynthesis is high .A high pollution load may also decrease the DO values to considerable
level .The DO values range from a minimum of 2.2mg/L (June) at Raj Ghat to maximum of 9.8mg/L
(Jan) at Shiwala Ghat .Lower DO values during summer may be attributed to the high temperature and
its consumption due to high growth and activities of microorganism.
3.6 Biological Oxygen demand
It has been used as a measure of the amount of organic materialism an aquatic solution which support the
growth of microorganism .The BOD values range from 1.9mg/L (Jan) at Shiwala Ghat to a maximum of
87.5mg/L (June) at Raj Ghat. Usually higher BOD values in summer and lower in the rainy season were
recorded No significant variation was observed between other sites.
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3.7 Chemical Oxygen demand
COD determines the amount of oxygen required for chemical oxidation of organic matter using a strong
chemical oxidant such as potassium dichromate under reflux conditions. The minimum COD values of
5.9mg/L (Jan) Shiwala Ghat and maximum of 170.5mg/L at Raj Ghat .The COD values were higher at
Raj Ghat and Rajendra Prasad Ghat whereas no significant variation was observed between other Ghats.
3.8 Chloride
Chloride is one of the major inorganic anion in water and waste water. The chloride written shows
variation with a range of 8.2 (July) at Shiwala Ghat to 81.5mg/L (Feb) at Raj Ghat.The Chloride vales
remain higher in rainy season.
3.9 Electrical conductance
Electrical conductance is reciprocal to electrical resistance and G values shows total ion per cm .It is
numerical expression of the ability of water sample to carry an electric current. The value ranged from
maximum of 843µs (Jan) at Raj Ghat to minimum of 185µs (July) at Shiwala Ghat.
3.10 Nitrate
It represents the end product of oxidation of Nitrogenous matter and its concentration may depend on the
nitrification and denitrification activities of micro organism. The concentration of microorganism ranged
from 0.015 mg/L to 0.985 mg/L. The recorded values were significantly higher in July to Sep and Jan.
The maximum Nitrate value was found 0.985mg/L (June) at Raj Ghat to minimum of 0.015mg/L (Jan) at
Shiwala Ghat.
3.11 Phosphate
Phosphate is an important plant nutrient and plays a role of limiting factor among all other plant nutrient
so its determination is useful .The value of Phosphate varies from minimum of 0.005mg/L (Jan) at
Shiwala Ghat to maximum of 1.58mg/L (June) at Raj Ghat significantly lower phosphate content was
recorded at Shiwala Ghat ,Chauki Ghat ,and Assi Ghat.
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Table 1. Physicochemical properties of river Ganga at Assi Ghat
(Avg. of two years i.e. Jan 2006-2008)
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Table 2. Physicochemical properties of river Ganga at Shiwala Ghat
(Avg. of two years i.e. Jan 2006-2008)
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Table 3. Physicochemical properties of river Ganga at Harishchandra Ghat
(Avg. of two years i.e. Jan 2006-2008)
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Table 4. Physicochemical properties of river Ganga at Chauki Ghat
(Avg. of two years i.e. Jan 2006-2008)
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Table 5. Physicochemical properties of river Ganga at Rajendra Prasad Ghat
(Avg. of two years i.e. Jan 2006-2008)
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Table 6. Physicochemical properties of river Ganga at Raj Ghat
(Avg. of two years i.e. Jan 2006-2008)
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4. Conclusion
From the observation made during present study it may be concluded that Raj Ghat site was found
polluted whereas, Shiwala Ghat site was found least polluted.
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