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ABSTRACT
River Basanter is a source of freshwater in Samba city and neighbouring villages located upstream and
downstream. Physico-chemical parameters like temperature, turbidity, total dissolved solids (TDS), pH,
electrical conductivity, dissolved oxygen (DO), total alkalinity, calcium (Ca+) magnesium (Mg+)and sodium
(Na+), potassium (K+), total hardness, COD, nitrate (N0

3
"), phosphate (PO/'), chloride (CI-), sulphate

(SO42") were studied during pre-monsoon (May 2011) and post-monsoon (Sept 2011) period. Samples were
analyzed and results were compared with international and national standards for their suitability for drink
ing purposes. Results showed that river water was pollution free as there are no industrial and anthropo
genic activities upstream the river.

INTRODUCTION

In Jammu &Kashmir, surface water especially ofrivers is
important source offreshwater supply both in urban and
rural areas. In the state almost all settlements are on bank
and catchment area ofthese natural resources. Therefore,
surface water resources have been extensivelyused for public
water supply, agriculture, industry, recreation, aquaculture,
and hydro-power generation. There are evidences from
earlier civilization that rivers waterhad beenused for bathing,
cleaning and disposal of waste. Nowaday unabated
population growth, urbanization and industrialization, turned
these into dumping ground for industrial and agricultural
wastes resulting into tremendous deterioration ofthe river
water quality. The physico-chemical studies ofRiverYamuna
showed upstream water quality is better than that of
downstream due to lesser anthropogenic activities (Khaiwal
et al. 2003).

Deterioration ofriver water quality is important to assess
functional aspect of the river. Water of river Ganges is
seriously polluted due to anthropogenic activities and
unplanned development. Daily heavy load ofwaste and
wastewater enters into this sacred river at different places.

Keeping in view increasing menace ofriver pollution and its
subsequent impact on environment, there is need ofregular
monitoring ofriver water quality across the country starting
from their source oforigin up to their merger in big rivers

and seas. This studywas, therefore, carried at River Basanter
to evaluate its suitability for drinking and other purposes in
view ofthe desirable and permissible limits ofdrinking water
standards ofWorld Health Organization (WHO 1993) and
Bureau ofIndian Standards (BIS 2012).

STUDYAREA

Samba is anew district administrative unit created in the year
2006. District Samba is situated at 32.57°N 75.12°E at an
average elevation of384 meters (1259 feet) south-western
part ofthe J&K State and falls on survey ofIndia topo sheet
43 PfL. Administrative headquarter ofdistrict is situated atop
Nandani Hill, bank ofRiver Basantar. Southern side ofthe
district Samba is bounded by International Border with
Pakistan and river enters this side into Pakistan's district
Sialkot. Climatically, almost two third areaofdistrict is semi
arid and rain fed. The important source offreshwater in the
district is river Basantar, aperennial river and irrigation canal
from river Ravi at Ranjeet SagarDam, district Kathua (J&K).
The river is joined by its major perennial tributaries Rui and
Devak from north- east to south-west. The river have wide
catchment area, shallowdepth and prone to flash floods during
monsoon seasons.

MATERIALS AND METHODS

The river water samples collected at upstream (below NH
1ABridge)BasanterRiver, during pre-monsoon (May 2011)
and post-monsoon (Sept. 2011), were analysed for physico-



Kaushik et al.2

chemical parameters using standard methods (APHA 1998)
such as temperature, turbidity pH, dissolved oxygen (DO),
total dissolved solids (TDS), electrical conductivity (EC),
total alkalinity, total hardness, Ca2+, Mg2+, chloride (Cl'),
sulfate (SO/"), nitrate (N03"), phosphate (PO/), and
COD. pH, temperature and turbidity ofthe samples were
determined using digital pH meter, thermometer, turbidity
meter and conductivity meter respectively. DO was
determined usingAlsterberg's alkaline sodium azide method.
Calcium, magnesium and total hardness were determine by
EDTAtitrimetrymethod, chlorides byargentometrytitrimetry
method, total dissolved solids by gravimetric method and
total alkalinitybytitrimetric method, sulfate by nephalometry,
nitrate, phosphates by spectrophotometer and COD was
determine by reflux titrimetry method.

RESULTS AND DISCUSSION

Temperature is an important physical parameterwhich has
direct impact on the DO, pH and alkalinity. The temperature
of Basanter River was recorded between 32°C (pre
monsoon) and 26°C (post-monsoon). High temperature
during pre-monsoon (May) and high temperature ofsummer
explains shallowness ofwater. The low water temperature
in the month ofSeptember follows the rainy season.

pH is numerical expression that indicates the degree to which
water is acidic or alkaline. Low pH makes water corrosive
and high pH gives taste and negative impact on skin and
eyes (Rao and Rao 2010). pH 8.28 and 8.11 observed
during pre-monsoon and post-monsoon respectively, shows
that river water is alkaline but the observed values were
within the prescribed standard limits (Table 1).

The DO ofriver observed to be 5.32 mg/L was found low
because of increase in temperature during pre-monsoon
(May) and 6.5 mg/L during post-monsoon (Sept) because
ofdrop in temperature. Improvement in DO is indication of
good water quality to support fish and other fauna and flora.
Algal blooms in the months ofwinter also increase DO value
in the river water (Kar et al. 2010).

TotalAlkalinity is important parameter for survival offish
and aquatic life which acts as buffers against frequent pH
changes (Capkin et al. 2006). Alkalinity was found during
pre-monsoon at 205 mg/L and post monsoon 247 mg/L.
Both the recorded values were higher than desirable limit
butwere found to be within maximumpermissible limit (Table
1). The high value ofalkalinity also indicates for presence of

increased levels ofcarbonate, bicarbonate and/or hydroxides
in river water (Girija et al. 2007).

Turbidity in natural water is due to colloidal or fine particles
dispersion in the water which could be due to flood and
anthropogenic activities. The turbidity recorded was between
5NTU (pre-monsoon) and 43 NTU (post monsoon). The
post-monsoon turbidity is higher than desirable limitbutboth
observed values were found within permissible standard
(Table 1)

Electrical conductivity is indication oftotal dissolved salts.
Excess electric conductivity (EC) in supply leads to scaling
in boilers, corrosion and degradation ofthe product quality.
The electrical conductivity (EC) ofriver Basanter water
recorded was 233 f.1S/cm and 221 f.1S/cm both pre-monsoon
and post-monsoon period, respectively.

Total dissolved solids (TDS) were higher (313 mg/L) in
pre-monsoon in comparison to post-monsoon period (261
mg/L). Both seasons recorded TDS values within prescribed
standard (Table 1).

Sodium, potassium, calcium and magnesium are most
abundant elements on earth. These ions are very important
for human bodies, but their excess can cause health risks.
Calcium and magnesium together is the indicator ofhardness
ofwater.

The observed values ofCalcium during pre (131.2 mg/L)
and post-monsoon (151.3 mg/L) periods were within
prescribed limit. Magnesiumvalues during pre-monsoon and
post-monsoon period, respectively were found to be 16.4
mgIL and 35.4 mgIL, respectively. The values were low during
pre-monsoon and high during post-monsoon.

Total Hardness ofthe Basanter water fluctuated between
145.9 mg/L and 196.1 mg/L in pre-monsoon and post
monsoon. The observed values were well within permissible
limit (Table1)

The concentration ofNa+ ions is an important parameter for
river water suitability for irrigation and drinking. Na+ levels
differed little during pre-monsoon (17.1 mg/L) and post
monsoon (18.32 mg/L).

Potassium (K+) concentration was recorded at 5.6 mg/L
(pre-monsoon) and 5.7 mg/L (post-monsoon) period.

Chloride (Cl-) is an index ofpollution contributed by the
wastewater from urban settlement and industrial area. The
values ofchloride during pre and post-monsoon were 22.5
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mg/L and 29.3 mg/L, showing that there is no chloride
pollution of the upstream water due to industrial and
agriculture activities. The observed values were found to be
within permissible limit (Table 1).

Sulphate (SO42-) concentration recorded during the study
was 29.1 mg/L (pre-monsoon) and 19.51 mg/L (post
monsoon) which were within permissible limit as per
prescribed standard. Major contributor ofsulphate in river
water is agriculture run off, wastewater from industries like
paper mills, textiles industries etc. (Table 1).

Nitrate (N0
3
-) was found to be much lower than the

prescribed limit. The values of0.76 mg/L (pre-monsoon)
and 0.41 mg/L (post-monsoon) indicate that water is free

from nitrate contamination. Nitrate contamination ofsurface
and groundwater is due to result ofwaste from agriculture
run-offand waste from human and animals (Nas and Berktey
2006).

Phosphate (PO/-) is found in nature as soluble phosphates
and organic phosphates. Its concentration was found within
permissible limit during both pre-monsoon 0.07 mgjL and
post-monsoon 0.81 mgjL(Table 1).

Chemical oxygen demand (COD) is amount ofoxygen
used to chemicallyoxidize most organic matter. The recorded
COD values ofriver water during pre-monsoon were 87
mg/L and post-monsoon, 29.1mg/L, which indicates that
upstream water was not polluted.

Table 1. Parameters ofriver water upstream Basanter bridge with respect to WHO and BIS standards.

S.No. Parameter Pre- Post- WHO Standards BIS Standards
monsoon monsoon

(May) (Sept)
2011 2011 Maximum Maximum Maximum Maximum

Desirable Perm issible Desirable Permissible
limit limit limit limit

1 Temperature (OC) 32 26
2 Turbidity (NTU) 5 43 5 10 5 10
3 TDS (mglL) 313 261 500 2000 500 2000
4 pH 8.28 8.11 6.5-8.5 No 6.5 -8.5 No

Relaxation Relaxation
5 Total Hardness 145.9 196.1 200 600 200 600

(mg/L)
6 Magnesium as 16.4 35.4 30 150 30 No

CaC03 (mg/L) Relaxation
7 Calcium as 131.2 151.3 75 200 75 200

CaC03(mg/L)
8 Nitrate-N (mg/L) 0.76 0.41 45 No 40 No

Relaxation Relaxation
9 Sulphate (mglL) 29.1 19.51 200 400 200 400

10 CWoride (mglL) 22.5 29.3 250 1000 250 1000

11 Total Alkalinity 205 247 200 600 200 600
CaC03 (mglL)

12 Conductivity 233 221
(IlS/cm)

13 DO (mg/L) 5.32 6.15
14 Sodium (mg/L) 17.1 18.32
15 Potassium (mglL) 5.6 5.7
16 COD (mglL) 87 21.9
17 Phosphate-P 0.07 0.81

(mg/L)
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CONCLUSIONS

The riverwater quality parameters upstream Basanter bridge
both during pre-monsoon and post-monsoon period were
within the permissible limits as laid down bythe WHO (1993)
and BIS (2012). The parameters such as pH, DO, major
ions and cations were observed to be within permissible limits.
However, Ca and alkalinity were found to be higher than the
desirable limit but both parameters were well within the
maximum permissible limit. The high values of Ca and
alkalinity is due to natural leaching and geo-chemical reactions
ofthe river channel.
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