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Abstract
The seasonal physico-chemical and heavy metals concentration of Panvdhoi river Saharanpur has

been analysed . Various parameters Viz. temperature, conductivity, turbidity, total solids, total dissolved solids,
total suspended solids,pH, BOD, COD, DO, free CO2, alkalinity ,hardness chloride were observed. In Heavy
metals lead, copper, zinc and mercury were observed. Less concentration of these parameters were obtained at
Sampling station A,B and C while greater amount were observed on sampling station D and E.

Introduction
Water is most precious commodity of life. It is not only the basic need for sustaining

human life but also vital to all the segments of economic development .
Water is being adversely affected ,qualitatively and quantitatively by all kinds of human

activities on land , in air and/or in water . According to Bernar (1951) domestic sewage consists of
about 99.9% water coming from washing , rinsing ,flushing and other activities. The major part of
pollution takes place by industrialization  because in the industrial sewage there are a large
number of chemicals and heavy metals.

District Saharanpur is situated in the north of Uttar pradesh. Many rivers flows through
the Saharanpur Viz. Yamuna , Hindon, Damola, Maskara, Krishna, Kalinadi, Panvdhoi etc.

River Panvdhoi flows through Saharanpur district, it is a stream fed river and a tributary
of Hindon. This river originates near Shanklapuri Shiv Mandir of Panwarka, then it goes to
Saharanpur. It is about 16 Km. in length and then in Saharanpur it mixes with river Dhamola.
Due to industrialization in district Saharanpur main drain carries away some effluent from the
factories and also from the residential colonies. This drain carries domestic sewage, which is
poured  into river panvdhoi. Therefore , it can be well considered that it carries a variety of
pollutants of equally different in physico-chemical nature.These effluents changes the physico-
chemical characteristics to such an extent that they sometimes lead to high fish mortality.

The location of Saharanpur on Globe is on latitude 29 o 58’ North and longitude 77o 33’
east while the height from sea level is 270.50 meter. Present study was carried out on stretch of 16
Km from Shanklapuri Shiv mandir to near Dhamola which is having a width of 1-6 meter and depth
of  0 .5 to 1.5 meter.

River Panvdhoi  is a small tributary having a  length of 16 Kms, It originates from
Panwarka and in Saharanpur conflicts into Dhamola. The place where it originates is called
Sarkadi Ki Puliya.In this point the width of the river is 1-4 meter and depth is 1.5 meter.
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Due to New developing Urban areas however, so far no study has been made to find out
the seasonal variation in the  ecology of the river Panvdhoi at Saharanpur.Hence the study was
conducted  to fill up this Lacuna.

Materials and Methods
Sampling Stations of the Study
 (A) Shanklapuri Shiv Mandir
 (B)  Makhraj Ka Pul
 (C)  Lal Das Ka Baada
 (D)  Jogyan Pul
 (E)  Near Dhamola

For ecological  study of river Panvdhoi the water samples were collected fortnightly from differ-
ent sampling stations for a period of two year.

Various physico-chemical parameters and Heavy metals were analyzed following the
standards methods of APHA (1998), Trivedi and Goel (1986), Mathur ( 1982) and Khanna and
Bhutiani (2004).

Results and Discussion
The results ( average annual values)  of the present study are given in table 1-2 . In  the present
study a difference in the fluctuation of water temperature was observed 15.6 O C ±4.5 OC to
25.6 O C ± 4.0 O C . The water temperature showed an upward trend from winter season to summer
season followed by a downward trend from monsoon season onwards. A more or less similar
trend has been observed in the river Yamuna by Chakrabarty et al. (1959) and in the Kallayi by
John (1976). Same trend of temperature was observed by Khanna (1993) in river  Ganga at Haridwar

The annual average value of dissolved oxygen ranged between 10.47 mg/l ± 2.09 mg/l to
1.20 mg/l ± 1.07 mg/l ,Chopra et al. (1990) , Gopal and Shah (1993) , Joshi  et al. (1993) and Sharma
(1999) also got the same results and have opined that low temperature in winter increases the
oxygen retaining capacity of water and solubility of oxygen in water.A negative relationship has
been observed between BOD and DO content. A similar pattern has been reported by Khanna
(1993)  in river Ganga. The  annual average value of biochemical oxygen demand ranged between
2.26 mg/l to 78.10 mg/l.

The annual average value of  COD ranged between 4.81 mg/l  ± 1.59mg/l   to
1156.66 mg/l  ± 188.76 mg/l  . Similar trend of COD have shown by  Khanna and Singh (2000) in
river Suswa at Raiwala.

Annual Average value of free CO2 varied between 1.55 mg/l ±1.61 mg/l to 4.89mg/l
±1.34mg/l . Pahwa and Mehrotra (1966) and Ray et al. (1966) have reported that the Ganga river
contains maximum free CO2 in rainy Season at Allahabad.Annual average value of total disssolved
solids varied between 105.24 mg/l  ± 13.10 mg/l to 787.93 mg/l  ± 326.17 mg/l

 Khanna et  al.

The annual average values of pH varied between 7.20 ± 0.18 to 8.65 ± 0.40.High value
obtained during rainy season may be due to  rainy water, runoff of sewage drains etc. It was
recorded that pH remains slightly alkaline in nature throughout the study.Das (1961) reported
that pH of water has an important behaviour on plankton and microbial production.
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The annual average value of alkalinity varied betrween  50.02 mg/l ±  15.76 mg/l to 781.66
mg/l   ±  62.11 mg/l. Similar observations was also obtained by  Holden and Green (1960) , Talling
and Rzoska (1967) and Abidin (1948a) .

The annual average value of total hardness ranged from 95.66 mg/l ± 11.71 mg/l to
280.31 mg/l ±  17.12 mg/l .Mishra and Joshi (2003) observed hardness in river Ganga at Hardwar
and found more or less similar trend in their study. The annual average value of Chloride varied
between 5.31 mg/l ± 5.26 mg/l to 60.51 mg/l to 2.09 mg/l.Chlorides are present in sewage , sewage
effluents and farm drainage . Significant levels of chloride content were showed by many rivers
like Yamuna , Sengar et al.  (1985) and  Tungbhadhara , Reddy and Venkateshwarlu ( 1987).

In the present study heavy metals, lead, copper, Zinc and  mercury were taken for
observation. The annual average value of heavy metals are given in table 2.The annual average
of Lead ranged between 0.0702mg/l ± 0.02291 to 4.9075 mg/l ± 0.6582. The minimum value was
found from sampling station A in 2002-2003 and maximum from sampling station E in 2003-2004.
The annual average value of copper varied between 0.053 mg/l ± 0.0324 to 1.5945 mg/l ± 0.3729 in
which average value of copper was obtained at sampling station A  in 2003-2004 and maximum
average value at sampling station E in 2002-2003. The annual average value of Zinc ranged
between 3. 1651 mg/l ± 0.0528  to 4.871 mg/l ± 0.1750 in which minimum average value of Zinc was
obtained from sampling station A in the year 2002-2003 and maximum was recorded at sampling
station E in the year 2002-2003. The annual average value of  Mercury varied between 0.0000 mg/
l ± 0.0000 to 0.0006 mg/l ± 0.0002. The minimum was found as nil in both the years (2002-2004) at
sampling station A,B,C and maximum at sampling station E in 2003-2004 ( Table- 2). The concen-
tration of these metals at sampling station C,D and E give a highly misleading picture of the
degree of metal pollution. Heavy metals get contaminated into aquatic systems as result of
various natural activiries (Weathering of soils and rocks from volcanic eruptions) and from a
variety of human activities involving the mining , processing or use of metals or substances.
Some metals , such as copper and zinc are essential micronutrients, while others such as mercury
and lead  are not required even in small amount by any organisms. Virtually all metals , including
the essential metal micronutrients, are toxic if exposure levels are sufficient high. Andren ( 1974)
reported that about 67 percent of the mercury in the Mississippi river water is associated with
suspended sediments.

Physico-chemical Analysis of River Panvdhoi
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