
 

             Priyanka Rajvanshi 

 
 

Volume I Number 1 2010 [1-9] 

[ISSN 0975 - 6272] 

1Studies on seasonal variation of some physico-chemical parameters of River Dhamola at Distt. Saharanpur (U.P.) 

   
Studies on seasonal variation of some physico-chemical 
parameters of River Dhamola at Distt. Saharanpur (U.P.) 
 

 
Priyanka Rajvanshi 
 

 

Received: September 19, 2009 ⏐ Accepted: November, 2009 ⏐ Online: April 4, 2010 
 

Abstract  

In the present analysis seasonal variation of 
physico-chemical parameters of river Dhamola 
at Saharanpur was studied. For this study three 
sites were selected for water sampling 
seasonally for a period of one year. Samples 
were analyzed for various physico-chemical 
parameters viz. Temperature (°C), Turbidity 
(JTU), Total solids (mg/l), Total dissolved 
solids (mg/l), Total suspended solids (mg/l), 
pH, BOD (mg/l), COD (mg/l), DO (mg/l) and 
Total heavy metals (mg/l). The less 
concentration of total heavy metals was 
observed at sampling station A, while at 
sampling station B and C greater concentration 
were observed. 

Keywords: Water pollution⏐Physico-chemical 
parameters ⏐ Water quality ⏐ River Dhamola. 

 

 

 

 

 

Introduction   

Water is one of the nature’s most important 
gifts to mankind. It is essential and most 
precious commodity of life. Our natural 
heritage like rivers, seas and oceans has been 
exploited, mistreated and contaminated. Today 
our drinking water, far from being pure 
contains around two hundred deadly 
commercial chemicals. Add to that bacteria, 
viruses, inorganic minerals, and we have a 
chemical cocktail i.e. unsuitable for human 
consumption. It means there is no such thing as 
pure water in the natural environment in the 
chemical sense. Just a total purity of water is 
impossible. 

In most of the rivers the water is polluted 
naturally as well as through anthropogenic 
process. In natural process, water pollution is 
mainly caused by the decomposition of 
vegetables, animals and weather products. It 
affects the colour, odour, and biological 
properties of water. In anthropogenic process, 
water pollution is caused by industrial, 
agricultural, domestic, radioactive, mining 
sources, use of fertilizer and pesticides by 
human being. These pollutants are regularly 
poured into water deterioration. These 
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pollutants contain simple nutrients as well as 
heavy metals. In India all the rivers seems to be 
polluted. The major part of pollution is due to 
industrialization and domestic sewage as it 
contains a number of toxic chemicals and 
heavy metals. Water pollution of most river is 
due to millions of liter of sewage, domestic 
waste and industrial and agricultural effluents 
containing substances varying from simple 
nutrient such as total nitrogen, total 
phosphorus, etc to highly toxic substances such 
as total heavy metals containing lead, 
cadmium, mercury etc. At present mostly all 
Indian rivers seem to be polluted. 

Many agro based industries have been 
developing across the district Saharanpur. 
Many rivers flow through the district 
Saharanpur as Krishna, Kalindi, Yamuna, 
Hindon, Maskara, Pavdhoi, Dhamola etc. River 
Dhamola originates from Muzzafrabad, and 
then it goes to Saharanpur and mixed with river 
Pavdhoi. It is a tributary of river Hindon. In 
district Saharanpur rapid industrialization is 
taking place day by day, so most peaceful area 
is changing in industries and urbanization. 
Most drain of these industries carries effluents 
from factories and also from adjacent 
residential colonies with their domestic sewage 
which is finally poured into river Dhamola. 
Thus river water is polluted. As the river passes 
through Saharanpur its water turns brownish 
and blackish as small scale industrial effluents 
and house hold and municipal wastes are 
discharged in it. Dhamola river work 
confluence with Panvdhoi near Rakesh Cinema 
and thereafter it continues up to Tapri. 
Thereafter it confluence with Hindon river. Its 
water is polluted by Dhamola river and is used 
for agriculture purposes causing bad effect on 
human being and cattle. So it can be well 

thought that polluted river water carries a 
variety of pollutants of equally different 
physico-chemical nature. Therefore, it was of 
interest to carry such work. 

Materials and Methods    

For physico-chemical study of river Dhamola 
at Saharanpur the water samples were collected 
seasonally from different sampling stations i.e.  
(A) Near Numaish Camp Bridge  
(B) Near Rakesh Cinema Bridge  
 (C) Near Vishwa Karma Chowk Bridge  
Studies were carried out during March 2008 to 
February 2009. The samples were taken in 
morning hours from 7.00 AM to 10.00 AM in 
borosil glass bottles of 300 ml, plastic cans of 1 
liter from each site. The analysis of samples 
was done with the standard methods suggested 
by Sandell (1950), Mathur (1982), Trivedy & 
Goel (1984), APHA (1998), Khanna & 
Bhutiani (2004) will be followed. Some 
parameter like Temperature and pH analyzed at 
the site and other mentioned parameters as 
Turbidity, Total Solids, BOD, COD, DO and 
Total heavy metals were analyzed in the 
laboratory.  

Results and Discussion 

The present study is devoted for evaluation of 
different physico-chemical parameters of the 
river Dhamola are given in Table 1, 2, 3.and 
Fig.1,2,3,4,5,6. The value of water temperature 
was observed 16.0 °C ±0.82 to 20.5 °C ±0.71 
in winter season, 23.1 °C ±0.71 to 26.1 °C 
±0.41 in summer season and 25.0 °C ±0.35 to 
28.6 °C ±0.52 in monsoon season in all three 
sampling stations. The seasonal average value 
of temperature varied between 21.37 °C ±4.74 
(at sampling station A) to 25.07 °C ± 4.15 (at 
sampling station C). The temperature showed 
an upward trend from winter to summer season 
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followed by downward trend from monsoon 
season onwards. More or less similar studies 
have been observed in the river Yamuna by 
Chakarbarty et al., (1959) at Allahabad and in 
the Kallayani (John, 1976). Badola and Singh 
(1981) also reported similar trend in the river 
Alaknanda. Same study was made by Singh et 
al., (1988,1989) in river Ganga, Yamuna and 
Sangam at Allahabad, Bisht et al.,(1989) in 
river Song in eastern Doon, Khanna (1993) in 
river Ganga and Gautam et al., (2000) in river 
Ganga at Rishikesh. Same trend of temperature 
was observed by Khanna et al., (2003, 2005) 
of various bathing Ghats of river Ganga at 
Bulandshahar and in river Panvdhoi at 
Saharanpur respectively. Dalal and Arora 
(2008) observed the similar trend in river 
Hindon at Ghaziabad. 

Turbidity in water is caused by the substances 
not present in the form of true solution. 
Turbidity of water is actually the expression of 
optical property (Tyndall effect) in which the 
light is scattered by the particles present in the 
water. The seasonal average values of 
Turbidity in all three sampling stations varied 
between 382.67 JTU ± 62.50 and 1116.67 JTU 
± 200.52 in which maximum value at station C 
and minimum value at sampling station A. 
Water of river is found turbid throughout the 
year but goes highest in 1325 JTU ± 120 in 
monsoon (sampling station C) and minimum 
320 JTU± 5.1 in winter season at sampling 
station A. Same pattern was reported by 
Badola and Singh (1981), Dobriyal et al., 
(1983), Bhomick and Singh (1985), Khanna 
(1993), Seth et al., (2000). Khanna et al., 
(2005) also found similar trend in river 
Panvdhoi at Saharanpur. 

Total Solids is the terms applied to material 
left in a beaker after evaporating a well mixed 

sample and subsequently evaporating and dried 
it in a oven. Total solids were found maximum 
2706 mg/l±250 at station C and minimum 725 
mg/l ±57.14 sampling station A. Seasonal 
average value of total solids varies between 
942 mg/l ± 240.14 and 2010.3 mg/l ±744.56. 
Minimum average value of total solid during 
investigation found at sampling station A and 
maximum at sampling station C. Same 
conditions were shown by Khanna (1993), 
Verma and Shukla (1969) in their studies. 
Zingde et al., (1980), Kudesia and Verma 
(1985) and Reddy and Venkateswarlu (1987) 
studied that most of the Indian River shows 
similar tendency with respect to fluctuation of 
total solids. Khanna et al., (1997) and Seth et 
al., (2000) also made out the same study. 
Similar trends were shown by Khanna and 
Chugh (2004) during study of water quality of 
river Ganga at Haridwar. Khanna et al., (2005) 
and Dalal and Arora (2008) also found similar 
pattern during the physico-chemical study of 
river Panvdhoi at Saharanpur and river Hindon 
at Ghaziabad respectively.  

pH is a measure of acidity or basicity of 
solution. Pure water is said to be neutral. The 
pH of pure water at 25°C is close to 7.0. 
Solution with pH less than 7.0 is said to be 
acidic and solution with a pH greater than 7.0 is 
said to be basic and alkaline. pH measurements 
are important in medicine, biology, chemistry, 
food science, environment science and many 
other applications. During the course of study it 
was recorded that pH was always alkaline at all 
the sampling stations. The seasonal average 
value of pH varied between 8.54± 0.31 to 8.68± 
0.36. The highest pH value 8.96±0.14 was 
found in monsoon season at sampling station C 
and lowest pH value 8.20 ± 0.20 was observed 
in winter season at sampling station A. More or 
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less similar results were reported by Singh et 
al., (1982) in the river Nayar, Sangu and 
Sharma (1985) in the river Yamuna. Khanna 
(1993) in river Ganga, Khanna and Bhutiani in 
river Ganga from Rishikesh to Haridwar. 
Khanna et al., (2005) showed higher pH value 
during monsoon season which might be due to 
increase chemical load in the river and 
minimum in winter season. Dalal and Arora 
(2008) found that pH of water Hindon remains 
slightly alkaline throughout the study period.  

Biochemical Oxygen Demand (BOD) is the 
measure of biodegradable organic matter 
present in a water sample and can be defined 
as the amount of oxygen required by the 
microbes in stabilizing the biologically 
degradable organic matter under aerobic 
condition. Thus BOD value can be used as a 
measure of waste strength. The maximum 
value of BOD was observed 630 mg/l ±21.16 
in monsoon season and minimum 205 mg/l 
±6.73 in winter season. The seasonal average 
value of BOD ranged between 270 mg/l 
±57.66 to 548.33 mg/l ±116.44.  Khanna      et 
al., (1997, 2005) observed peak values in 
monsoon season in river Ganga at Laljiwala 
Haridwar and river Panvdhoi at Saharanpur. 
Singh et al., (2006) and Dalal and Arora 
(2008) also observed similar trends in river 
Ganga at Bulandshahar and in river Hindon at 
Ghaziabad respectively.  

Chemical Oxygen Demand (COD) is widely 
used to characterize the organic strength of 
waste water and pollution of natural water. The 
test measures the amount of oxygen required 
for chemical oxidation of organic matter in the 
sample to carbon dioxide and water. It was 
noted highest value 1420 mg/l ± 75.10 in 
monsoon season and minimum 671 mg/l ± 

35.14 in winter season. The seasonal average 
value of COD ranged between 846.67 mg/l ± 
161.94 to 1266.33 mg/l ±178.19. Similar trend 
of COD have shown by Khanna et al., (2003, 
2005) in river Ganga and Panvdhoi and Dalal 
and Arora (2008) in river Hindon at 
Ghaziabad. 

Dissolved Oxygen (DO) is the measure of 
oxygen concentration present in a given water 
sample. The concentration of oxygen reflects 
whether the process undergoing is aerobic or 
anaerobic. In observation maximum DO was 
recorded 7.14 mg/l ± 0.62 in the winter season 
and minimum value of 0.09mg/l ± 0.03 in 
monsoon season.  The seasonal average value 
varies between 1.14 mg/l ± 1.02 (at sampling 
station C) and 5.97 mg/l ± 1.32 (at sampling 
station A). This trend of present study was also 
observed by Badola and Singh (1981) in the 
river Alaknanda, Khanna (1993) has reported 
the same trend in the river Ganga. Same study 
is made by Pandey et al., (2003) in Ganga 
canal at Haridwar, Khanna et al., (2005) in 
river Panvdhoi at Saharanpur and Singh et al., 
(2006) in river Ganga at Bulandshahar. 

In the present study total heavy metals were 
taken for observations. The seasonal average 
value of total heavy metals range between 
13.98 mg/l ± 1.12 (at sampling station C) to 
8.79 mg/l ± 0.82 (at sampling station A). 
Results obtained shows that heavy metal 
accumulation is more in downstream study site 
C as compared to upstream study site A. 
Khanna et al., (2003, 2005) reported heavy 
metals in water of Ganga at Bulandshahar and 
river Panvdhoi at Saharanpur. Singh et al., 
(2006) also reported heavy metals in river 
Ganga at Anupshahar.   
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Table 1: Seasonal variation in physico-chemical parameters of Dhamola river at Saharanpur 
at sampling station A (2008-2009) 

Physico-chemical 
parameters 

Summer Monsoon Winter Average ± Sd 

Temperature ( °C) 23.1±0.71 25.0±0.35 16.0±0.82 21.37±4.74 

Turbidity (JTU) 383±6.1 445±2.50 320±5.1 382.67±62.50 

Total Solids mg/l 901±30.82 1200±104.78 725±57.14 942±240.14 

TDS (mg/l) 460±25.10 520±60.81 320±34.14 433.33±102.63 

TSS (mg/l) 441±22.31 680±97.25 405±51.12 508.67±149.47 

pH 8.80±0.16 8.62±0.19 8.20±0.20 8.54±0.31 

BOD (mg/l) 290±9.42 315±21.83 205±6.73 270±57.66 

COD (mg/l) 879±54.14 990±250.10 671±35.14 846.67±161.94 

DO (mg/l) 6.23±0.21 4.53±0.58 7.14±0.62 5.97±1.32 

Total heavy  
metals (mg/l) 

8.50±0.52 9.72±0.14 8.15±0.10 8.79±0.82 

 

 

Fig.1: Seasonal variation in Physico-chemical 
parameter at sampling station A (2008-2009) 

 

 

 

 

Fig. 2: Seasonal variation in Physico-chemical 
parameter at sampling station A (2008-2009) 
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Table 2: Seasonal variation in physico-chemical parameters of Dhamola river at Saharanpur 
at sampling station B (2008-2009) 

Physico-chemical 
parameters 

Summer Monsoon Winter Average ± Sd 

Temperature ( °C) 25.3±0.32 27.5±0.50 19.1±0.65 23.97±4.36 

Turbidity (JTU) 790±6.5 989±15.40 595±8.71 791.33±197 

Total Solids (mg/l) 1504±150.10 2018±192.10 950±125.21 1490.67±534.12 

TDS (mg/l) 850±25.24 923±120.10 375±20.50 716±297.56 

TSS (mg/l) 654±95.71 1095±87.14 575±47.14 774.67±280.21 

pH 8.71±0.17 8.92±0.16 8.25±0.14 8.63±0.34 

BOD (mg/l) 509±30.10 521±20.10 365±13.1 465±86.81 

COD (mg/l) 1106±122.14 1210±60.12 870±70.14 1062±174.22 

DO (mg/l) 1.20±0.75 1.01±0.01 2.15±0.47 1.45±0.61 

Total heavy  
metals (mg/l) 

11.51±0.15 12.40±0.21 10.09±0.02 11.33±1.17 

 

Fig.3: Seasonal variation in Physico-chemical 
parameter at sampling station B (2008-2009) 

 

Fig.4: Seasonal variation in Physico-chemical 
parameter at sampling station B (2008-2009) 
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Table 3: Seasonal variation in physico-chemical parameters of Dhamola river at Saharanpur 
at sampling station C (2008-2009) 

Physico-chemical 
parameters 

Summer Monsoon Winter Average ± Sd 

Temperature ( °C) 26.1±0.41 28.6±0.52 20.5±0.71 25.07±4.15 

Turbidity (JTU) 1100±70 1325±120 925±30 1116.67±200.52 

Total Solids (mg/l) 2100±200 2706±250 1225±170.14 2010.33±744.56 

TDS (mg/l) 1075±45.10 1250±145 512±32.75 945.67±385.62 

TSS (mg/l) 1025±150.03 1456±103.52 713±61.14 1064.67±373.08 

pH 8.80±0.12 8.96±0.14 8.27±0.18 8.68±0.36 

BOD (mg/l) 600±35.12 630±21.16 415±17.1 548.33±116.44 

COD (mg/l) 1308±140 1420±75.10 1071±81.20 1266.33±178.19 

DO (mg/l) 1.21±0.72 0.09±0.03 2.12±0.35 1.14±1.02 

Total heavy  
metals (mg/l) 

13.71±0.14 15.21±0.01 13.01±0.07 13.98±1.12 

 

Fig.5: Seasonal variation in Physico-chemical 
parameter at sampling station C (2008-2009) 

 

Fig.6: Seasonal variation in Physico-chemical 
parameter at sampling station C (2008-2009) 
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