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ABSTRACT

In the present investigation the physico-chemical characteristics in Palar River water at Vaniyambadi
segment was analysed to assess the water quality. The physico-chemical parameters like Temperature,
pH, Electrical conductivity (EC), Total hardness (TH), Total alkalinity (TH), Chlorides (Cl), Dissolved
oxygen (DO), Biological oxygen demand (BOD), Chemical Oxygen demand (COD) Turbidity, Total
solids (TS), Total dissolved solids (TDS), Total suspended solids (TSS), Phosphates (PO4) , Nitrates
(NO3) and Sulphates (SO4) were considered. The overall analysis, it was observed that the fluctuations
in the Physico-chemical parameters of water samples. The Palar River daily has been facing the problems
of municipal sewage, industrial wastes and anthropogenic activities.
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1. INTRODUCTION

Rivers have been the most important freshwater
resources and our ancient civilizations have
flourished along the banks of rivers. River water
finds multiple uses like agriculture, industry,
transportation, aquaculture, public water supply
and they have been used for cleaning and disposal
purposes. Huge loads of waste from industries,
domestic sewage and agricultural practices find
their way into rivers resulting in large scale
deterioration of the water quality. The growing
problem of degradation of our river ecosystem has
necessitated the monitoring of water pollution and
water quality of various rivers all over the country
to evaluate their production, capacity, utility
potential and to plan restorative measures.

Water is an essential component of the
environment and it sustains life on the earth. All
animals and human beings depend on water for
their growth, development and survival. It is a raw
material for photo synthesis and also important for
crop production. It is a known fact that the
maximum agricultural production depends on
water and soil quality ™. Industrial effluents
contain large number of pollutants in higher
concentration. These effluents are commonly used
for the irrigation in adjoining areas of drains of the
industries. Some workers suggested that the use
of effluents after treatment to make suitable for

irrigation . However the adverse effects of
treated effluent on crop plants also has been
reported &,

Pandey (2006)! analysed physico-chemical
properties and heavy metal contents of the effluent
discharged from Flash Light Ltd., and reported
accumulation of heavy metals in Raphamus
sativus and Spinacia oleraea when irrigated with
industrial effluent. Alam et al. (2006)™ studied
the water quality conditions of Sylhet city of
Bangladesh and its restaurants and their
investigation was based on questionnaire survey
of restaurants and laboratory tests on water
samples like dissolved oxygen, electrical
conductivity, total hardness, turbidity,
temperature, suspended solid and coliforms
bacteria.

Smitha et al. (2007)! studied the physico-
chemical characteristics of water samples of
Bantwal taluk in Karnataka and reported that it is
suitable for irrigation and agricultural purposes.
The quality of water in four streams of Cauvery
River in Mandya, District analysed by taking into
account the transparency, turbidity, depth,
dissolved oxygen, colour, biochemical oxygen
demand, nitrite, nitrate, total hydrocarbon and the
overall density of rotifers to assess the impact of
effluent on the water quality [".
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2. METRIALS AND METHODS

Water samples were taken from the Palar River at
Vaniyambadi segment using acid washed
polypropylene containers of one litre capacity
from a depth of 10 to 25 cm. Physico-chemical
parameters of water samples were analyzed by
following the standard methods given in . pH
was estimated by using Digital pH meter Elico-Li-
120. Temperature was measured by using standard
mercury thermometer. EC was measured by using
conductivity meter. Nitrate was measured by
nitrate reduction column method. The PO, and
SO, were determined by Titrimetric method.
Alkalinity and hardness were estimated by EDTA
Titrimetric method. Dissolved oxygen, Chloride,
TDS, BOD and COD were determined by
Standard procedures by Pandey and Carney !,

3. RESULTS AND DISCUSSION

3.1. Temperature

The physico-chemical parameters of Palar river
water at Vaniyambadi segment are presented in
(Tablel). The parameter of temperature values
varied from 28.7°C — 30.9°C at different times as
indicated by the in situ reading. The average
temperature was 29.8°C. The temperature was
basically important for its effects on the chemistry
and biological activities of organisms in water.
Temperature was known to influence in the
determination of other factors like pH,
conductivity, dissolved gases and various forms of
alkalinity. Some of the factors that affect Palar
river water temperature are heat exchange on the
earth surface under controlled radiation in and out,
ground water movement and chemical and
thermonuclear processes occurring in an aquifers,
as suggested by Drever (1997)1.

3.2.pH

pH is the measure of the intensity of acidity or
alkalinity and measures the concentration of
hydrogen ions. The pH of the water samples
varied from 5.40- 6.00 at different times, as
indicated by the in situ readings. The result
reveals that the pH value was not within the
desirable limit of BIS and WHO standards
(1981)1*Y 5o that the river water cannot be used
for drinking purpose. River waters with a pH of
55 and below are particularly at risk 2.
Basically, the pH was determined by the amount
of dissolved carbon dioxide which forms carbonic
acid in water ™. The pH of ground water can
also be lowered by organic acids from decaying
vegetation and the dissolution of sulfide minerals
(5] The pH was considerably lower in Palar river
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water which may be due to greater input of
effluents from different types of industries.
Usually alkaline pH is considered to be good for
promoting high primary productivity. However
the present value shows more congenial
conditions for primary production. Natural water
has pH values between 6.5 — 8.5. These values
are typical with slight seasonal variations, and a
sudden change would indicate industrial pollution.
Further, highly acidic or highly alkaline waters are
undesirable because of corrosion hazards and
possible difficulties in treatment.

3.3. Electrical conductivity

Conductivity is the measure of capacity of a
substance or solution to conduct electric current.
Conductivity is reciprocal of the resistance. In
this study, electrical conductivity values ranged
from 11.90-13.15 pumhos/cm at different times, as
indicated by the in situ  readings. EC values
indicate the presence of more salts in river water
as suggested by Abdullah and Musta (1999)!°!.
EC values are a good measure of the relative
difference in water quality between different
aquifers ™). It was related to TDS content and its
value becomes higher with the increase of the
degree of pollution.

3.4. Total hardness

Total hardness is defined as the sum of the
calcium and magnesium concentrations, both
expressed as calcium carbonate in milligrams per
litre. The hardness of water fluctuated from
152.20 — 231.19 mg L™ and this value was within
recommended BIS standards. A  high
concentration of hardness may be due to leaching
from the soils or due to the high background
concentration of the waters. WHO (1984)1
permissible limit for total hardness of water is 150
mg L™ and 1S (1983)™! desirable limit was 300
mg L™ Todd (1995)” suggested that the values
between 150 and 300 mg L™ of TH means the
water was hard, and TH greater than 300 mg L™
means the water is very hard. High concentration
of hardness may cause the problem of heart
disease and kidney stones Y. According to the
report of NRC (1977)% fifty studies in nine
countries have established a consistent statistical
association between drinking water hardness and
the incidence of cardiovascular problem. Todd
(1995)%?% suggested that water with a hardness of
50 ppm was considered to be soft; however a
hardness of 300 ppm was permissible for domestic
use, whereas it should be 2 to 80 ppm for boiler
feeders, and an upper limit of 150 ppm was
usually recommended for agriculture.
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3.5. Total Alkalinity (TA)

Alkalinity of water is its acid — neutralizing
capacity. Alkalinity is significant in many uses
and because the alkalinity of many surface waters
is primarily a function of carbonate, bicarbonate
and hydroxide content, it is taken as an indication
of the concentration of these constituents. The
total alkalinity of Palar river water at
Vaniyambadi segment ranged from 23.5 — 28.73
mg L™ Alkalinity values serve as an index of
productive potential of the water !, In this study,
the recorded alkalinity values indicate a lower
ability of the river water to support algal growth
and other aquatic life.

3.6. Chlorides

The chloride content of water samples varied from
4550 — 78.60 mg L™ The concentration of
chloride was well within the prescribed standards
of WHO, BIS and USPH (1985)!*°!. An excess of
chloride beyond desirable limit in inland waters is
considered as index of water pollution. The
existence of considerable amount of chloride in
river water may be due to discharge of industrial
effluents into it. Sewage water and industrial
effluents are rich in chloride content and discharge
of these waste waters results in greater chloride
level in fresh waters %°!.

Chloride enters into the water by weathering of
sedimentary rocks, from sewerage, industrial and
agricultural run-off. In a big city, it is an indicator
of sewage pollution because of the chloride
content in urine and animals excretory products.
Microbiological treatment of drinking water
involves chlorination and the quantity is kept in
excess to maintain maximum level till end
consumer. However excess of residual chlorine
leads to the formation of potential carcinogenic
chloro-organic compounds such as chloroform 7.
3.7.DO, BOD and COD

The DO, BOD and COD values ranged between
1.75-2.90 mg L™, 41.85-60.32 mg/L and 110.61-
161.48 mg L™ respectively. Dissolved oxygen is
one of the important parameters in water quality
assessment and reflects the physical and
biological processes prevailing in the waters. Its
presence is essential to maintain the higher forms
of biological life in the water. Oxygen can be
removed from the waters by discharge of the
oxygen demanding wastes.  Other inorganic
resultants like hydrogen sulphide, ammonia,
ferrous ion, nitrites and other oxidizable
substances tend to decrease dissolved oxygen in
water. Low oxygen in water may kill fish and
other organisms present in water. For instance,
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game fish requires a minimum of 5 mg/l and
coarse fish about 2 mg/l. Low oxygen content is
generally associated with heavy contamination by
organic matter. Oxygen saturated waters have a
pleasant taste whereas waters with negligible
oxygen content have an insipid taste.

Water quality characteristic of  aquatic
environment arise from a multitude of physical,
chemical and biological interactions *®. The over
production of higher tropic levels biomass and the
subsequent decay of dead plants could lead to
oxygen depletion, death of aquatic organisms and
development of anaerobic zone where bacteria
action produce foul odours and bad tastes 2.

The overall DO concentration was very low
probably due to the presence of high organic
content leading to oxygen depletion.  The
persistent DO deficit indicated that the
deoxygenation rate due to  biological
decomposition of organic matter is higher than
reoxygenation from the atmosphere .  The
registered dissolved oxygen amount was
inadequate for normal hydrobiont life activities. It
should be emphasized that relatively high
concentration more than 7 mg/l of dissolved
oxygen is required for a normal growth of
phytoplankton species.

BOD is a measurement of the oxygen required for
microorganisms whilst breaking down organic
matter to stable inorganic forms such as CO,,
NO3 and H,O. On an average basis, the demand
for oxygen is proportional to the amount of
organic waste to be degraded aerobically. Thus,
the BOD values are useful in process design,
stream pollution control management as well as
the measure of treatment plant efficiency and
operation. Further, types of microorganisms, pH,
presence of toxins, some reduced mineral matter
and nitrification are the factors directly
influencing the BOD test.

Chemical oxygen demand is the oxygen required
by the organic substances in water to oxidize them
by a strong chemical oxidant. In the present
investigation, the recorded low value of DO and
higher values of BOD and COD can be ascribed to
the discharge of effluents and non point-source
pollution into the Palar River at Vaniyambadi
segment.

3.8. Turbidity, TS, TDS and TSS

The turbidity of water samples showed variation
from 7.30 — 20.89 NTU. The registered value
exceeded the highest desirable limit of WHO and
BIS standards, therefore, not recommended for
drinking purpose. Similarly the values of total
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solids (TS), total dissolved solids and total
suspended solids (TSS) varied from 800.63 —
903.15 mg L% 453.19 - 510.10 mg L™ and
346.00 — 390.20 mg L™ respectively. The total
solids value exceeded the desirable limit of WHO,
BIS and UPSH standards, therefore, not
recommended for drinking and bathing purposes.
Solids may affect water quality in a number of
ways. Waters with high dissolved solids generally
are of inferior palatability and may induce an
unfavourable physiological reaction in the
transient consumer. Waters high in suspended
solids may be esthetical unsatisfactory for bathing.
Solids analyses are important in the control of
biological and physical waste water treatment
processes and for assessing compliance with
regulatory agency wastewater effluent limitations.
3.9. POy, SO4 and NO;

The phosphate content varied from 4.65-9.80 mg
L™ and this value seems to be higher than the
unpolluted fresh waters ®Y. Phosphate is present
in natural waters as soluble phosphates and
organic phosphates. This phosphate content may
come from agricultural run-off containing
phosphate fertilizer residues and also discharge of

effluents into the river. Further registered
phosphate concentration confirms the intensive
eutrophication.

Nitrate concentration in Palar River at
Vaniyambadi segment ranged from 5.90 — 14.30
mg L™ and this value was within the USPH, WHO
and BIS standards. Nitrate has long been
associated with the occurrence of blue baby
disease in infants or infantile
methaemoglobinaemia which is caused by
bacterial reduction of nitrate into nitrite in
stomach.The registered nitrate value fell within
the limit of the International standards, therefore,
no chance for the occurrence of blue baby disease
at Vaniyambadi village. Higher concentration of
nitrate in the water may be due to local run-off
from the adjacent crop fields where the farmers
had used nitrogen fertilizers.

The sulphate content of the water samples varied
from 11.10-19.76 mg L™. This value was within
the desirable limit of BIS, WHO and UPSH
standards. Waste water from tanneries, paper
mills and textile mills contributes to the sulphate
in natural waters along with some agricultural
runoff containing residue of fertilizers.

Table 1: Physico-chemical parameters of Palar river water at Vaniyambadi segment (values expressed in mg L™ except

T, pH and EC)

Temperature Range values of water samples Average concentration of water samples

Temperature 28.7°C -30.9°C 29.8°C

pH 5.40 - 6.00 5.7

Electrical Conductivity (EC) 11.90-13.15 pmhos/cm 12.52

Total hardness (TH) 152.20 - 231.19 191.69

Total alkalinity (TA) 23.5-28.73 26.12

Chlorides (Cl) 45.50 - 78.60 62.05

Dissolved oxygen (DO) 1.75-2.90 2.32

Biological oxygen demand (BOD) 41.85 - 60.32 51.08

Chemical oxygen demand (COD) 110.61 - 161.48 136.05

Turbidity 7.30-20.89 NTU 14.09

Total solids (TS) 800.63 - 903.15 851.89

Total dissolved solids (TDS) 453.19 - 510.10 481.64

Total suspended solids (TSS) 346.00 — 390.20 368.10

Phosphate (PO,) 4.65-9.80 7.23

Nitrate (NO3) 5.90-14.30 10.10

Sulphate (SO4) 11.10-19.76 15.38
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