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Abstract

One of the critical areas of environmental assessment
is water quality, because of its significance in
maintaining the health of human beings and that of
the ecosystem. River water is a vital freshwater
ecosystem and is very critical for sustainable
development. The study of water quality is necessary
to determine the health status of any water body. In
this study, physic — chemical parameters of
Tambaraparani river in Kanyakumari District was
analysed along four important stations; one in the
origin, one in the river mouth and two in route. In the
present study, maximum electrical conductivity (134
+ 10.5 ps/cm) was observed at station 1V. Factors
like total dissolved solids (90 + 6.8 mg/l), pH (7.51 £
0.008), alkalinity (32 + 2.7 mg/l) and total hardness
(48 £ 3.3 mg/l) were found to be high at station IV.
Anthropogenic activity is maximum in station 1V.
Yet the different factors are well within permissible
limits. Based on Bureau of Indian Standards, this
river water is highly suitable for drinking and
agricultural use.
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1. Introduction

Water is the valuable resource for life and also for
various activities (1). About 80% of the earth’s surface
is covered with water and it is used for drinking,
domestic, agriculture and industrial use (2). River and
lakes are important water resource and these resources
are widely utilized by mankind over the years to the
extent that very few, if not many are now in a natural
condition (3). The maintenance of healthy aquatic
ecosystem mainly depends on the physicochemical
properties of water and biological diversity of aquatic
organisms (4). The interactions of both the chemical
and physical properties of water play a significant role
in distribution, composition, abundance, diversity of
aquatic organisms (5). To minimize energy expended

for survival, species typically favour habitat conditions
that optimize their physiology process (6). Fish
populations are mainly dependent upon the
physicochemical characteristics of their aquatic habitat
which supports their biological functions (7). The
physicochemical factors such as, temperature, pH,
Dissolved Oxygen, turbidity and water transparency
have been significantly identified as the potent
determinants in fresh water ecology (8). The
physiochemical factors such as, temperature, salinity,
dissolved oxygen, salinity, and depth and the fish
diversity is highly correlated (9). Blaber and Blaber
(10) reported that turbidity is mainly associated with
productive feeding areas and provides cover for fishes.
Other studies have determined that fish move away
from alkaline waters when pH levels approach 9.0 —
10.0, unless more important survival factors outweigh
avoidance, including food availability or availability of
predators (11). There are many factors responsible for
distribution of organisms in various fresh water habitats
according to their adaptations, which allow them to
survive in a specific environment (12). In India, water
resource is mainly depends on ground water and surface
water. However, surface water is under great threat than
ground water because of pollutants, urbanization,
industrialization and the use of pesticides in the
agricultural sector. Kodhaiyar river is one of the
important rivers in Kanyakumari District, Tamilnadu,
which originates from Western Ghats of Agasthia hills
and end with Arabian sea, at Thengapattinam area. The
water quality of this water is mainly affected by rubber
processors, brick producers, and the discharge of human
and animal wastes (13). The present study was
conducted to analyse the present status of different
physiochemical parameters of the water from Kodhaiyar
river.

2. Materials and methods

2.1 Study Area

The present study was carried out along four different
stations from Kodayar river. This river has two major
tributaries with the Pechiparai Dam and Perunchani Dam
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respectively built across them Kodayar and Paralayar. The
origin of Tambaraparani river is the Western Ghats and the
river confluences with Arabian sea near Thengapattanam,
about 56 km west of Kanyakumari town. The study area
includes the Pechipparai Dam and four sampling stations
were selected from Muthukuzhivayal to Kuzhithurai in
Kanyakumari District, Tamilnadu for assessing the water
quality.

2.2 Stations

The station | is located near Kodayar Bridge. The
substratum is sandy with few builders and the water flow is
very slow and it is located in the interior forest (8°
3127.1"N and 77'19.5.90"E). The station II is located at
Pechipparari dam (8° 26’ 52.3"N and 77° 18'30.4"E).
Stream bank shows luxuriant growth of rubber plantations.
Anthropogenic activities like cleaning of automobiles,
bathing and washing of clothes were noticed in this station.
The third sampling station is Moovathumugam
(8°33'387"N and 77°28'511"). Heavy water flow from the
river and bottom is sandy. The two main tributaries
Paraliyar and Kodayar join at Moovttumugham to form
Tambraparani. Anthropogenic activities like bathing,
washing clothes, tourists visits were noticed in this site.
The fourth sampling station is Kuzhithurai (8.3129° N,
77.2041° E), near to Kuzhithurai bridge. Waste water from
residents and municipal waste water mix with river water.
Anthropogenic activities like washing clothes, dumping
construction wastes into river, dumping non-degradable
wastes, bathing were noticed in this site.

2.3 Collection of water samples

Sampling of water was carried out over a period of one
year from February 2009 to January 2010 on a monthly
basis throughout the study period in all the four stations.
Water samples required for the hydro biological
analyses were collected during the early hours of the
morning from the selected stations. These bottles were
labelled with respect to the collecting stations, date, and
time in order to avoid any error between collection and
analysis. All the sample collections were immediately
preserved in an icebox and brought to the laboratory for
determining the specific water quality parameters. Two-
way analysis of variance (ANOVA) was carried out to
evaluate the variation of water quality parameters (14).

3. Results and discussion
3.1 Electrical conductivity
It is numerical expression of the ability of water sample to

carry an electric current. The EC of water samples of
station | to IV were described in Figure 1. The electrical

conductivity of water sample of station | varied between
32+3 pus/cm and 54 ps/cm. The EC value was high in July
and low during the month of October. Among all stations,
station IV showed more electrical conductivity (134 + 10.5
ps/cm).
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Fig. 1 Monthly variation of EC in the water sample from
different stations (Feb 2009 — Jan 2010).

The higher value was observed in the month of June and
decreased in the month of March. There is a sharp
decrease in conductivity from February to March during
the study period. The higher value of conductivity
registered indicating the pollution level in the water.
Statistical analysis by Two-way ANOVA on EC of water
as a function of variation between seasons are statistically
significant (F= 13.17173; p<0.05). The higher value of
conductivity registered indicating the pollution level in the
water. Discharges to streams can change the conductivity
depending on their make-up. Conductivity is the measure
of capacity of a substance or solution to conduct electrical
current through the water. High EC values indicated the
presence of high amount of dissolved inorganic substances
in ionized form (15).

Table 1. Two way ANOVA for the data on EC of water as
a function of variation between different season Vs
variation between different stations.

Source of

Variatio P- F
n SS df MS F value crit
Variatio

n

between 1214.48 607.240 3.31795 5.14
season 2 2 8 9 0.107 3
Variatio

n

between 7231.92 2410.64 13.1717 0.004 4.75
station 9 3 3 3 * 7
Error 1098.09 183.016

variance 8 6 4

Total 9544.50 1

variance 9 1
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3.2 Total dissolved solids (TDS)

Salts like carbonates, bicarbonates, chlorides, sulphates,
phosphates and nitrates of calcium, magnesium, sodium,
potassium, iron etc. are dissolved in natural water. Total
dissolved solids (TDS) refer to any minerals, salts, metals,
cations or anions dissolved in water. The high content of
dissolved solids increases the density of water. The TDS
values varied from 21+2 mg/l to 36+0.23 mg/l in station |I.
Its highest value was observed in the month of June
(9046.8 mg/l) in station Il (Figure 2). Fresh water contains
various kinds of inorganic minerals as well as some
organic materials in dissolved state. Higher concentration
of these substances causes pollution. Dissolved solids do
not contain gas and colloids. In drinking water it is an
important parameter which gives particular test to water.
Statistical analysis by Two way ANOVA on TDS of water

value of pH of the water samples was recorded as
7.51+0.08 at station Il in the month of May and minimum
pH value was recorded as 5.2+0.07 in station | in the
month of October. Because most of the chemical and
biochemical reaction are influenced by the pH it is of great
practical importance. In almost all seasons, the water pH
was very near to neutral pH (7.0). Based on the present
observation, the water was highly suited for domestic use.
Statistical analysis by Two-way ANOVA on pH of water
as a function of variation between stations and seasons are
statistically insignificant. The pH is an important
parameter in evaluating the acid-base balance of water
(18). The principal component regulating ion pH in natural
waters is the carbonate, which comprises CO,, H,CO3; and
HCO; (14).

as a function of variation between stations are statistically 10 -
significant (F= 15.85; p<0.05). In natural water dissolved g
solids are mainly minerals (16). In drinking water it is |
exclusively important parameter which gives particular test + 0 | Station |
to water. Water with a high total dissolved solids indicated =g | Station |
more ionic concentration. Kataria et al. (17) reported that 5 _
increase in value of TDS indicated pollution by extraneous 0 Station
sources. W Station IV
Feb Apr June Aug Oct Dec
100
Months
8 5o W Station|
= m Station |l Fig. 3 Monthly variation of pH in the water sample from
0 tation different stations (Feb 2009 — Jan 2010).
2 Zz 2 3 Station IlI
L s a = Table 3. Two way ANOVA for the data on pH of water as
M Station IV a function of variation between different season Vs
Months variation between different stations.
Fig. 2 Monthly variation of TDS in the water sample from Source of )
different stations (Feb 2009 — Jan 2010). \\/’;rri:‘ttig): SS_|df | MS F__| P-value | Forit
between 0.318 0.159 | 0.483 | 0.6387 | 5.143
Table 2. Two way ANOVA for the data on TDS of water season 8| 2 4 4 3 2
as a function of variation between different season Vs Variation
variation between different stations. between 1158 1171} 03958 | 4757
station 4 3 0.386 0 7 0
Source of Variation SS df [ MS F P-value "::éh&o 1'972 6 0'323
Variation between 25.1 0.402 5 14325
season 50.243 | 2 2 8 | 0.6852 TE’}H 3 3'452 1
Variation  between 988. | 15.85 | 0.00294 —#.75766
station 2965.614 | 3 5 0 * 3
62.3
Error variance 374.1937 | 6 6 3.4 Alkalipity
1
Total variance 3390051 | 1 The-total-alkalinity of water ranged between 6.0+0.09 and

3.3pH

The BIS (Bureau of Indian Standards) limits of pH for
drinking water are 6.5-8.5. The pH of water samples from
station | to 1V is described in Figure 3. The maximum

44+1.09 mg/l. The alkalinity of water samples from station
I to station IV is described in Figure 4. The observed
maximum alkalinity value was 16+0.2 mg/l, 24+1.5 and
32+2.4 mgl/l, respectively in station I, Il and V. Statistical
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analysis by Two-way ANOVA on alkalinity of water as a
function of variation between season (F = 5.38; p<0.05)
and station (F = 11.1; p<0.05) are statistically significant.
Alkalinity increases as the amount of dissolved carbonates
and bicarbonates increase (19). The high concentration of
sewage and industrial waste may be the cause of high
alkalinity. Total alkalinity in river water ranges from 132
mg/l to 192 mg/I (20).

3. 5 Total hardness

In the present study water samples of different locations
was observed in the range of 7+1.3 mg/l to 44 *1.3
mg/l. The maximum total hardness was observed as
12+0.7 mg/l, 48+3.3 mg/l, 32+1.6 mg/l and 31+1.3

mg/l, respectively in station I, I1, Il and IV. The result
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Fig. 4 Monthly variation of alkalinity in the water sample
from different stations (Feb 2009 — Jan 2010).

Table 4. Two way ANOVA for the data on alkalinity of
water as a function of variation between different season
Vs variation between different stations.

Statistical analysis by Two way ANOVA on total
hardness of water as a function of variation between
stations are statistically significant (F= 8.277; p<0.05).
The hardness of water is not a pollution parameter but
indicates water quality. Although hard water has no
effect on health but it is unsuitable for domestic use.
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Fig. 5 Monthly variation of total hardness in the water
sample from different stations (Feb 2009 — Jan 2010).
Table 5. Two way ANOVA for the data on total hardness
of water as a function of variation between different season
Vs variation between different stations.

Source of
Variatio P-
n SS df MS F value Fcrit

Variatio
n

between 5.14325
season 25.59 2 12.79 1.043 0.40 3

Variatio
n

between 304.6 101.5 0.014 | 4.75706
station 8 3 6 8.27 8 3

Error
variance 73.61 6 12.26

Total 403.8 1

variance 9 1

Source of
Variatio
n SS df MS F P-value F crit
Variatio
n
between 23.33 0.045801
season 46.67 2 6 5.384 * 5.14
Variatio
n
between 48.12 0.007316
station 144.3 3 6 11.104 *
Error
variance 26.0 6 4.333
Total 1
variance 217.0 1

indicated that this water is highly suitable for drinking
purpose. The total hardness of water samples from
station | to station IV is described in Figure 5.

Hardness is mainly due to presence of divalent cations
like Ca™, Mg™, Sr'*, Fe™ and Mn"™" which may be
present in the combination with various anions like
HCO3", SO,7, CI, NOj3', SiO3;™ etc (21). Hardness of
water is a measure of its capacity to produce lather with
soap (22). According to some classification, water
having hardness upto 75 mg/l is classified as soft, 76-
150 mg/l is moderately soft, 151-300 mg/I as hard and
more than 300 mg/l as very hard (23). Based on the
present finding, the water sample collected from the all
four seasons was considered as soft water because of
low hardness.
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