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Abstract : The contamination of water and its effect on human beings and agricultural crops forced us to analyze the different parameters of quality of 
water. For this we opted different techniques which are related to check the quality of water like Wrinkler’s method, EDTA process, pH meter, etc. 
Physicochemical attributes of water samples of Ganges from Kanpur city are investigated. Water samples were collected from different localities of 
Kanpur and its adjacent areas during the month of April and May, 2010. Correlation among different attributes viz  pH, temperature, turbidity, total 
hardness (TH), iron, total alkalinity (TA), dissolved oxygen (DO) and suspended solids (SS) to establish the significance of quality parameters of water 
was performed. It was observed that most of the attributes are within the limits recommended by world health organization (WHO) except turbidity. Some 
negatively charged species e.g. NO3

-
, Cl

-
 and F

-
 are also found to be deviated from recommended standards. 

 
Index Terms: Physicochemical attributes, Ganges, WHO, River, Water, SS, TH, DO. 
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1. INTRODUCTION 
Water crisis that enforces more than a billion people across 
the world to adopt it from different sources contaminated 
with biogenic along with industrial wastes. Additionally, due 
to paucity of this natural resource, countless millions are left 
with insufficient supplies to water their crops or to impel 
industrial growth that are adversely impacting the politico-
economic development of society with everlasting pace.

1a 
   

Indo-Gangetic plain as shown in Figure 1
1b

 is one of the 
most populated and agriculturally most viable regions of the 
world.  Unfortunately, due to population burst, industrial 
growth and unlawful practices, River Ganga is being 
debauched with 1.3 billion L of sewage, 260 million L of 
industrial waste per day along with unmanageable 
municipal waste and animal cadaver.

2,3
 Northern region of 

the country, India particularly Kanpur city and allied zones 
experience high intensity temperature in summer that leads 
to dryness causing drought which affects underprivileged 
farmers of these areas. Contrary to this, surface runoff is 
also found to be quite chaotic during rainy reasons.

4
  

Over the period of time, population density increased with a 
steady rate while waste control and or its management to 
this River remained gratuitously unchartered. Apparently, 
the leading cause of deaths (80%) and 33% of the same in 
India are due to water borne wide spectrum of disease 
causing pathogenic bacteria, virus and protozoa found to be 
way beyond the standard limits set by the government for 
safe Ganga River bathing in Varanasi.

5 

 

 
 

Figure 1. Ganges red patina in different regions 
 

In order to assess the physicochemical balance of 
abundantly used Ganga River water and create a public 
awareness we embarked our studies on ascertaining the 
physiologically compatible attributes of it. Water is known to 
be the most essential ingredient to provide life to lives and 
maintain the ecological pyramid amenable to ensure the 
climate sustainability. In particular, River Ganga is the back 
bone of the Kanpur city as its water is used for 
multidisciplinary purposes; therefore, effective assessment 
of physicochemical attributes is warranted by employing 
scientific tools and experimental methodologies. 
Investigation on physicochemical and microbiological 
attributes may suffice the purpose of establishing the quality 
of water.

6
 There are few research groups

7
 have 

documented the studies on the analysis of physicochemical 
parameters of Ganga water. Herein, we present our efforts 
on the studies of various parameters (color, odour, pH, 
alkalinity, total hardness, DO) of six water samples from 
different sites to correlate them with the corresponding 
WHO standards. 
 

2. MATERIAL AND METHODS 
Water sample were collected from six different locations; 1. 
Ghats of Kanpur city, 2. Municipal water supply to 
Tulsinagar Kanpur, 3. Handpump water from village 
Geetanagar near industrial area, 4. Aqua guard purified 
water which is collected from town area Kanpur city, 5. 
Industrial waste water of Elgin mill which is dumped in 
Ganga River [Kanpur central] and 6. Water sample from 
Ganga canal which is near industrial area Kanpur. 
 

3. EXPERIMENTAL 
These samples were collected in plastic bottles. During 
sampling pH and temperature were determined using pH 
meter and thermometer respectively. The laboratory 
analyses of samples were conducted using standard 
methods. Titrimetric method was used for the determination 
of total alkalinity. Complexometric method was used for 
determining chloride content, whereas EDTA based 
titrimetric method was used for total hardness analysis. 
 

4. RESULTS AND DISCUSSION 
There are many attributes contribute to the quality of water; 
to name a few; color, odor, alkalinity, total hardness, 
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chloride content and dissolved oxygen. Considering 
literature

8 
precedence, we adopted scientific approach to 

understand the significance of these attributes. 
Different colors indicate different characteristics

9 
e.g. blue 

signifies transparent water with low dissolved solids, red 
attributes to presence of iron as evidenced in mine Pit Lake 
in northeast Minnesota. Some algae also contribute to red 
color. Dissolved organic materials, humic substances from 
soil, peat, or decaying plant material in water contribute to 
brown and dark yellow color. Humic substances have 
peculiar composition of chemical i.e. humic acid as shown 
in Figure 2a.  
 

 
Figure 2. a) Humic acid, b) Potassium chloroplatinate 

 
Green color is due to water rich in phytoplankton and other 
algae. Verbal descriptions of color are unreliable and 
subjective. EPA recommendation for color of secondary 
drinking water is of less than 15 Platinum Cobalt Units 
(PCU) whereas  1 unit of the color of distilled water is 
described as 1 milligram of platinum which is a part of 
potassium chloroplatinate (Figure 2b) present in per liter of 
it. 
 

 
Figure 3. Colors of water in different areas in Kanpur 

 
In our endeavor, we observed all the samples colorless 
except industrial waste and canal water which are found to 
be brown yellow (Figure 3) indicating plausibly the presence 
of humic acid. Apart from color, odor is also found to be 
quite suggestive that certainly finds a chemical basis 
without that one can’t expect olfaction.

9 
  Odorants can 

enter water in a number of ways.  Surface water sources 
may get contaminated through algal growths, industrial 
wastes or sewage introducing odor causing chemicals.  
Groundwater may develop odors due to dissolved minerals, 
such as iron and manganese. These become the part of 
water when it passes through rocks and sedimentations 
underground. During our investigation, all the samples were 
found to be odorless, except industrial waste and canal 
water which are found to have foul smell suggesting 
possibly the presence of the presence of skatole, hydrogen 
sulfide, organic sulfides and related substances (Figure 4). 

 
Figure 4. Odorants in water 

 
Ionizable protic colorants and odorants they both contribute 
to the pH of water up to some extent.  Hydrogen ion 
concentration dictates the acidity or basicity of the liquid 
and it routinely gets measured as pH (puissance 
Hydrogen).  Lower pH (<7) signifies the acidic behavior of 
the substances whereas higher pH (>7) indicates the basic 
nature of the material as shown in Figure 5. EPA 
recommends pH range close to 6.5 to 8.5 of the secondary 
drinking water. 

 
Figure 5. pH Scale 

 
The pH range of most of the lives is ~6.5 to 8.2. During our 
studies we found that the pH of municipal water at Tulsi 
Nagar is around 6.68 whereas the similar value for 
Aquagaurd water supplied is found to be 8.29. The pH of 
the other samples lies within the range of 6.5 to 8.2.  
Alkalinity of water dictates the total content of substances 
that cause an increase of hydroxyl ion concentration due to 
dissociation or hydrolysis of its source. Additionally, 
alkalinity of water is also accredited to the presence of 
amount of carbonate ions. However, bicarbonates attribute 
to the temporary hardness. Nevertheless, alkalinity can be 
defined as an ability of water to neutralize the acids. 
Classical titration of water sample against a standard acid 
by employing phenolphthalein to detect end point indicates 
the completion of reaction of hydroxyl ions with protons 
affording water and similarly the completion of reaction of 
carbonate ions with protons. As a result, the amount of acid 
used corresponds to hydroxyl and carbonate ions. In order 
to ascertain the total alkalinity of water requires the titration 
of the sample against a standard acid by employing methyl 
orange to detect end point that indicates the completion of 
reaction pertaining to overall neutralization reaction 
including bicarbonate ions. As per the WHO 
recommendations, HDL (highest desirable limit) and MPL 
(maximum permissible limit) for total alkalinity is 200-600 
ppm. There has been high degree of deviation observed for 
all the samples except water from Elgin mill and Ganga 
canal. 
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Table 1. Total Hardness of Different Samples 
 
S.No. Sample Total Hardness (ppm) 

1 Ghats of Kanpur city 136.84 

2 
Municipal 

Water at Tulsinagar 
180 

3 Handpump water at Geetanagar 111 
4 Aqua guard  water in town area 180 
5 Elgin mill waste water dumping site 136.84 
6 Water from Ganga canal 160 

 

 
 

Figure 6. Total Hardness of Different Samples in ppm 
 

These two samples found to contain carbonate and 
bicarbonate ions only. Total hardness has also been 
calculated and found to be within the range of 111-180 
ppm. The total hardness values are summarized in Table 1 
and Figure 6. Chloride is found in water from both natural 
and anthropogenic sources, such use inorganic fertilizers, 
industrial effluents, and intruded seawater in coastal 
areas.

10 

 

Table 2. Chloride Ion Content in Different Samples 
 

S.No. Sample 
Chloride Ion Content 

(ppm) 

1 Ghats of Kanpur city 9.65 

2 
Municipal 

Water at Tulsinagar 
9.40 

3 Handpump water at Geetanagar 9.23 
4 Aqua guard  water in town area 9.05 

5 
Elgin mill waste water dumping 

site 
7.54 

6 Water from Ganga canal - 

 

 
 

Figure 7. Chloride Ions in Different Samples in ppm 
 

Chloride content in water may be assumed to be increased 
by treatment processes in which chlorine or 
chloride is used.  As per the WHO recommendations, HDL 
and MPL of chloride range between 250-1000 ppm. Sample 
6 does not found to contain the chloride ions as shown in 
Table 2 and Figure 7. Water is composed of oxygen and 
hydrogen atoms however aquatic life also depends on 
molecular oxygen

11
. Oxygen is being used by all the 

organisms in aerobic respiration which is mechanistically 
employed in oxidation of sugar in the mitochondria to yield 
energy, water and carbon dioxide

12
. In general, the 

ecological balance of the water depends on the dissolved 
oxygen. 
 

Table 3. Dissolved Oxygen in Different Samples 
 

S.No. Sample 
Amount of Dissolved O2 

(ppm) 

1 Ghats of Kanpur city 2.88 

2 
Municipal 

Water at Tulsinagar 
3.76 

3 
Handpump water at 

Geetanagar 
4.24 

4 Aqua guard  water in town area 3.6 

5 
Elgin mill waste water dumping 

site 
- 

6 Water from Ganga canal - 

 
 

 
 

Figure 8. Dissolved oxygen in Different Samples in ppm 
 
The standard ranges of HDL and MPL of dissolved oxygen 
is found to be 2-6 ppm. The level of dissolved oxygen in 
different samples is summarized in Table 3 and Figure 8.  
 

5. CONCLUSION 
Physicochemical attributes of water samples of Ganges 
from Kanpur city are investigated. Correlation among 
different attributes viz color, odor, pH, total hardness (TH), 
total alkalinity (TA), chloride ion content and dissolved 
oxygen (DO) to establish the significance of quality 
parameters of water was performed. It was observed that 
most of the attributes are within the limits recommended by 
world health organization (WHO) except turbidity. Some 
negatively charged species e.g. Cl

-
 is also found to be 

deviated from recommended standards. It indicates that 
there are various factors, geological and environmental 
conditions influence the correlations between different set 
of physicochemical parameters of water samples. Outcome 
of our research investigation revealed that Ganga water is 
plausibly not fit for drinking and it requires further treatment 
to reduce the contaminations specially the alkalinity and 
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hardness. Conclusively, our studies would make people 
aware of quality of Ganga water.  
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