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Abstract

The present investigation is centered on the Physicochemical characteristic features in water samples collected from the
Puliyanthangal lake of Ranipet region which is suspected to be influenced by the intrusion of tannery effluents and domestic
waste by direct and indirect means. Monthly water samples were collected at station 1 and station 2 from the Puliyanthangal
lake of Ranipet area for the period of one year from May 2016 to April 2017. The range of physio-chemical parameters such as
appearance (turbid/clear), colour (colourless/green), odour (none), total dissolved solids (265-1553), turbidity (0.9 - 13.17),
electrical conductivity (76-782 Mhc), PH (6.85-7.93), dissolved oxygen (4.73-22.50 ), calcium (46.33-152), magnesium (12.10-
36.33), sodium (211-296), potassium (0.30-24.26), iron (0.02-0.49), manganese (0.01-0.29), free ammonia (0.04-1.14), nitrite
(0.01-1.37) nitrate (6-41), sulphate (19.5-234) and phosphate (0.03-3.88) were recorded and discussed. Unit of the chemical
parameters is represented as mg/l and physico-chemical parameters were estimated using the standard method of APHA
(2005). The data was analyzed using two way ANOVA. However, escalation of physicochemical variables was noticed only
in sampling station 1 and this may be due to the entry points to receive the high amount organic load from the discharge of
tannery effluents and domestic wastes by direct or indirect means. It is suggested from this study that these biotopes are to be
conserved from the intrusion of pollutants so that the biodiversity of the ecosystem would be sustained.
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Introduction

Water nutrients in the form of organic and inorganic
compounds are very much essential to the organisms
depends upon the water since it is a universal solvent. Well
growth of the plants and animals are very well ascertained
mainly on the basis of the quality of the water and thus,
physicochemical parameters of water favours for the
productivity in all the aspect is concerned, over organic
load due to pollution affect the health of the organisms as
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reported by many investigators [1-3].

Water contamination is known to be progressed by
industrialization, human population fertilizers use in
agriculture and manmade attitudes, etc. Contaminants
like viruses, bacteria, nitrates, heavy metals, and salt have
polluted water supplies as a result of disposal of waste from
humans and inadequate treatment and livestock, domestic
discharge, industrial discharges and extensive use of limited
water resources [4]. There are a number of reported cases of
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diarrhea, typhoid and also with other water related diseases
originating from the consumption of contaminated water.
Now a days, contaminated water Kkills more people than
AIDS, cancer, wars, accidents or terrorism [3]. Water quality
parameters is found to be varied season wise with the
factors of domestic sewage, human activities of agriculture
urbanization, etc in the catchment area result in poor water
quality. Dissolved oxygen, turbidity, temperature, nutrients,
hardness, alkalinity are some of the essential factors for the
growth of living organisms in the biotopes. Biotic and abiotic
factors in ecosystem are mainly characterized by biological
and microbial diversity with the imparts of physicochemical
parameters as to determine the water quality [5,6].

Lakes is an important ecosystem to determine the
survival of the living organism in the Earth. Limited material
mobility occurs in lakes unlike oceans and rivers. The
bottom of lake gets progressively received the sediments
from the catchment area. As reported by many investigators,
sustainable ecosystem characterized by biological, chemical
and physical variables provides the optimum growth of
the living organisms [7,8]. Aquatic ecosystems are highly
beneficial resources to the human being for recreational
use, municipal and industrial purposes [9]. Ranipet area of
Tamilnadu is the place for the hub of many tannery industries
and it has many small and big water body reservoirs around
the place for the daily usage of human being, irrigation,
etc. Puliyanthangal lake is the biggest water bodies in that
area. Since the tannery industrial works is prevalent one,
the lake water has become advantageous to subject for
contamination and there by biodiversity of the ecosystem is
likely to be affected. To realize the importance of work, the
present work has been attempted on this biotope to assess
the water quality parameters.

Material and Methods

Study Areas

Collection place of Puliyanthangal lake is located at
Ranipet of Ranipet district (Figures 1-4) and the core
activities of the district is leather processing and other
industrial oriented works like BHEL (Bharat Heavy
Electricals Limited). It is located 115 kilometers away from
west of Chennai (Lat. 12.20°N; Long. 78.83’E). Total area of
this lake is 29.92 hectares and mainly imparts for fishery
activities. Since it is at leather industrial area of Ranipet, the
water body receives tannery as well as domestic wastes.

Sampling Sites

For convenient monitoring, systematic field study and
regular sampling of water and soil samples, two permanent
sampling stations were fixed in the lake one at mouth region
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and another at middle regions. The present study was covered
for one year from May, 2016 to April 2017 in Puliyanthangal
lake and two sampling stations of Sland S2, were selected.
Puliyanthangal lake is seemed to receive domestic waste
and industrials waste from tannery industries around the
lake and the intrusion of tannery effluents is suspected to be
more in the lake water. Entry point of the lake is station 1
and middle part of the lake is station 2. It was separated by 1
kilometer each of them.

Sample Collection

The monthly water samples were collected from
the lake for one year from May 2016 to April 2017. The
physicochemical variables of water sample were analyzed
as per standard methods of APHA [10]. The physicochemical
parameters of water analyzed were appearance, colour, odour,
total dissolved solids, turbidity, pH, electrical conductivity,
dissolved oxygen, magnesium, sodium, iron, potassium,
manganese, calcium, free ammonia, nitrite, nitrate, sulphate
and phosphate. Statistical analysis was done using two
way ANOVA. Following figures are the sampling station of
Puliyanthangal lake at stations 1 and 2 (Figures 1-4).

Figure 1: Map of India.

Figure 2: Map of Tamilnadu.
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Figure 3: Map of Ranipet.

Figure 4: Satellite image of Puliyanthangal Lake.

Results and Discussion

Diversity of the organism and physicochemical
parameters of the water are the main basis for the aquatic

ecosystem [11-13]. Water samples collected during one-year
period (2016-2017) from the Puliyanthangal lake of Ranipet
area were analyzed and discussed. The physical appearance
of the water samples at station 1 was clear in August,
September and November, 2016 and February, March and
April, 2017 and during other months it was turbid. In water
sample 2, the physical appearance of the water samples in
August, November and December, 2016 and January, 2017
was clear and other months it was turbid. It is well known
that appearance and transparency of water is negatively
proportional to primary productivity. The appearance of
water varied from clear to turbid or muddy during the study
period. This similar trend of colour variation was noticed by
Devaraju, et al. [14], Garg, et al. [15] and are also given by
BIS [16] specification. The colour of the water samples at
Puliyanthangal Lake was colourless from May, 2016 to April,
2017 except in the month of January the colour of the water
samples was colourless in both the water samples 1and 2. In
January, colour of the water samples both at 1 and 2 was seen
as greenish.

The amount of dissolved organic chemicals determines
the colour of the lake and the dissolved organic chemicals
containing the contaminated water with the high load
of phosphorus and nitrogen leads to the algal and weed
growth and it also might be due to the organic substances
of manganese, iron, industrial waste and humic [17,18].
Evidently, Puliyanthangal lake is likely to be polluted by
industrial effluents and sewage from the surrounding
area. Water samples collected from station I and II showed
odourless. The odour of the lake water was one throughout
the study period. These results show that most of the sources
of odour and taste was agreeable [16] (Tables 1-4).

Physical Septe Nove .
Examination May June | July |August mber October mber December |January February|March| April
Appearance | Turbid | Turbid | Turbid | Clear | Clear | Turbid | Clear Turbid | Turbid | Clear | Clear | Clear

Colour Colour | Colour | Colour | Colour | Colour | Colour | Colour Colour . Colour |Colour| Colour
Greenish
(pt.co-scale) | lesss less less less less less less less less less less
Odour None | None | None | None | None | None None None None None | None | None

Turbidity 317+ | 3.57+ | 407+ | 4.6+ | 6.1+ | 3.67+ | 3.43% 5.43+ 1133+ | 2.07+ | 0.9+ | 4.27+

(NT Units) 0.06 0.06 0.06 0.1 0.1 0.06 0.06 0.06 0.29 0.06 0.00 0.0

Di:socflaged 667.33+|276.67+| 283.0+ [477.67+ 1553+ | 1283+ | 1287.6+ 646+ |275.67+| 284+ | 353+ |293.67+

. 19.4 1.52 2.65 2.5 2.65 2.65 2.3 1.00 1.15 4.00 2.65 1.52
Solids (mg/1)

Cfrllzcutgfjll 1223+ | 76.77+ 135.67+| 230+ |223.0%(125.33% 141.67+ | 782+ | 4083+ | 220+ |120%| 260+
. ty 2.08 0.75 5.50 5.00 | 3.60 2.51 2.08 2.65 7.64 5.00 5.0 5.00
(Micro Mhc)

Table 1: Physical Examination of water samples at station I of Puliyanthangal lake from May, 2016 to April, 2017.
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Physical Septe Nove | Dece .
Examination May June July | August mber October mber | mber January |February| March | April
Appearance | Turbid | Turbid | Turbid | clear | Turbid | Turbid | clear | Clear | clear Turbid | Turbid | Turbid
Colour (pt.co-| Colour | Colour | Colour | Colour | Colour | Colour | Colour |Colour . Colour | Colour | Colour

Greenish
scale) less less less less less less less less less less less
Odour None None None None | None | None | None | None | None None None | None
Turbidity (NT | 3.43% 5.43+ | 11.3+ | 2.13% 1.2+ | 4.27+ | 337+ |3.57+| 3.57% 3.1+ |[13.17+| 3.57+
Units) 0.06 0.06 0.26 0.06 0.00 0.06 0.06 | 0.06 0.06 0.1 0.15 0.06
Total Dissolved| 645.65+ | 277.33+ | 265+ | 354+ [645.67+|775.67+| 884+ | 354+ |645.67+| 277.33+ | 284+ | 354+
Solids (mg/1) | 5.13 2.51 5.00 4.00 5.13 5.13 4.00 | 4.00 5.13 2.51 4.00 4.00

Electrical
Conductivi 7797+ | 135.33+ |343.00%| 492+ |370.00%| 492+ |369.3+|77.1+| 137+ | 342.67+ | 492+ | 370+

. 4 1.00 5.03 3.00 2.00 5.00 2.00 404 | 0.36 2.65 2.52 2.00 5.00
(Micro Mhc)

Table 2: Physical Examination of water samples at station 2 of Puliyanthangal lake during the year May, 2016 to April, 2017.

Turbidity of lake in two stations showed the values
ranged between 0.9 and 13.17+ 0.15. Station I showed the
maximum value of 11.33+ 0.29 in January, 2017 and the
minimum value of 0.9 in March 2017. Station Il showed the
maximum value of 13.17+ 0.15 in March, 2017 and minimum
of 1.2 in September, 2016. High value of turbidity content
noticed in the present study might be with the presence of
over organic load, less light penetration, less transparency,
inert particulate matter, sand and silts, etc. Low turbidity
may be with high light penetration, water evaporation and
clear atmosphere as reported by many investigators [19-21].

Total Dissolved Solids (TDS) indicate the dissolved and
suspended matter of the water. In the present study, the
values of TDS in the lakes of two water samples were ranged
between 265+5.00 and 1553+2.65. The lowest value of the
(275.67+ 1.15) of TDS was observed in sample I in January,
2017 and highest vale (155342.65) in September, 2016. In the
water sample 2, the lowest value (265+5.00) was recorded in
July, 2016 and highest value (884+4.00) in November, 2016.
High values of total suspended solids noticed in rainy season
might be due to the presence of rain water runoff, heavy
precipitation, siltation and deterioration, etc [22]. Intrusions
of industrial, agricultural and animal wastes and less rain fall
and evaporation. might be also the main reasons. As reported
by Verma, et al. [23], high osmatic pressure of organism is
resulted with high level of dissolved solids. TDS content
(1553) in the present study was within the permissible limit
and higher than the desirable limit. Permissible limit of TDS
is 2000 mg/l. In the present study, the TDS is maximum
during rainy season and minimum during summer.

In the present study, electrical conductivity was ranged
between 76.77+ 0.75 and 782+ 2.65. Water sample 1 had
highest value of electrical conductivity (782+ 2.65 pS/cm) in
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December, 2016 and the lowest value (76.77+0.75 uS/cm) in
June, 2016. Water sample 2 showed the highest value (492+
2.00 pS/cm) in August, 2016 and March, 2017 and the lowest
value (77.1£ 0.36 pS/cm) in December, 2016. The speedy
method of measuring total dissolved solids is electrical
conductivity. High level of its content might due to the
drainage of domestic sewage during monsoon season and
low level with high temperature in summer season [24,25].

Concentration of pH in water samples ranged between
6.85+0.01 and 7.93+0.15. In water sample 1, the maximum
pH value (7.93£0.15) in September, 2016 and minimum value
(6.87£0.06) in June 2016. In water sample 2, the maximum
value (7.83%£0.06) during the month of August, 2016 and
minimum value (6.85+0.01) in September 2016 and March,
2017 were noticed. The high pH value in the lake was 7.93
and low pH value was 6.85+0.01. The acceptable limits of pH
is from 6.5 to 8.5 On.IS:10500 [26]. Increase of pH is related
with the prominent use of alkaline detergents in domestic
areas and industrial areas containing alkaline substances
as a waste products [27]. Normal water has the pH values
between 5.0 and 10.0 [28]. In the present study, the pH value
was within the desirable limit (7.93).

The levels of COD in water samples 1 and 2 were
ranged between 155.00+3.60 and 286.00+3.60. During
the study period, water sample 1 had the highest value
of COD (286.0043.60) in February, 2017 and the minimum
value (155.00+3.60) in June, 2016. Water sample 2 showed
the highest value (283.00+3.00) in March, 2017 and lowest
value (155.00£3.60) in July, 2016. The levels of BOD in water
samples 1 and 2 were ranged between 21.43+0.50 and
38.00+1.00 mg/l. During the study period, water sample 1
had the highest value (38.00+1.00 mg/1) in February, 2017
and the lowest value (21.96+0.85 mg/1) in August, 2016.
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Water sample 2 showed the highest value (28.56+£0.51 mg/1)
in July and December, 2016 and lowest value (21.43+0.50
mg/1l) in September, 2016. Maximum value of Bio-chemical
Oxygen Demand (BOD) was recorded in summer and lowest
value in winter during the present investigation. As reported
by Bhatt, et al. [24], Devaraju, et al. [14] and Garg, et al. [15],
organic decomposition in higher grade is the result of high
value of BOD and decrease of temperature with the retards
of microbial activity is resulted with low of BOD.

Dissolved oxygen was ranged between 4.33+£0.11 and
22.50+0.50. Dissolved oxygen was minimum (4.80+0.10)
in July, 2016 and maximum (21.76+0.68) in January, 2017
at water sample 1. Sample 2 showed the maximum value
(22.5040.50) in April, 2017 and minimum value (4.33+0.11)
in October, 2016. There should be a good growth of fauna
and flora if the value of dissolved oxygen is higher than 5.00
[29]. Calcium level was varied in two water samples between
46.33+2.51 and 152.0042.00. In water sample 1, the calcium
value was maximum (152.00+2.00 mg/1) in February, 2017
and minimum (46.33+2.51 mg/l) in September, 2016.
Similarly, at water sample 2, maximum value of calcium
(144.33+4.04 mg/1) in August, 2016 and the minimum value
(66.00+1.00 mg/1) in October, 2016 and April, 2017.

During the study period, content calcium value was
noticed to be high in summer season (152) and low in winter
season (66). The desirable limit for calcium in water is 75

mg/l.

Magnesium content was ranged between 12.10£0.17
and 36.33+1.53mg/] in water samples land 2. Magnesium
and calcium and are reported to be the principal cations
that involve hardness [30]. Venkatasubramani, et al. [31]
reported that the distribution of calcium is generally higher
than the value of magnesium although both the elements
are associated each other in the water. Magnesium is
the determining factor for the growth of chlorophyll and
phytoplankton [32]. In the present study, the magnesium
value was minimum (12.10+£0.17mg/1) in December, 2016
and maximum (36.33+1.53mg/1) in March, 2017. At water
sample 2, the minimum value (12.83+1.04 mg/1) was in
April, 2017 and maximum value (26.33+£0.58 mg/l) was in
January, 2017 as in agreement with the result of the other
study as indicated above.

Sodium content in the water samples 1 and 2 was ranged
between 127.00+1.00 and 367.00£2.00 mg/1. Maximum level
of sodium was recorded in summer season and the minimum
level was recorded in winter season at S,. In contrast to
this, high content of sodium was noticed during winter
(314.33%1.53) in the month of December, 2016 at S,. Solanki
HA [33] from his study reported the maximum sodium value
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in summer. In agreement with the above study, the minimum
value of sodium (127.00+1.00 mg/1) in August, 2016 and
maximum value (367.00+2.00 mg/l) in March, 2017 was
noticed. In water sample 2, the minimum value (211.00+1.73
mg/1) in 2017 and maximum value (314.33+1.53 mg/l) in
December, 2016 was noticed. These fluctuations of sodium
content may be with the presence of amount of organic
load during summer and winter seasons depends upon the
climatic change.

Presence of potassium (K) content in water sample 1
and 2 was varied between 0.30+£0.00 and 24.26+0.25 mg/]
and its content at water sample 1 was minimum (0.36+0.00
mg/l) in May and July, 2016 and maximum (24.26+0.25
mg/l) in March, 2017. In water sample 2, the minimum
value (0.30£0.00 mg/1) in December, 2016 and March, 2017
and maximum value (19.16x0.15 mg/l) in July, 2016 was
recorded. It has been agreed with the view of increase of
potassium concentration during the monsoon season as the
run off consisted decomposed plant material and organic
waste [34].

The levels of Iron content in water samples 1 and 2
varied between 0.02+0.00 and 0.49+0.01. Water sample 1
had the highest value of Iron (0.49+0.01 mg/l) in October,
2016 and the lowest value (0.02+0.00 mg/1) in May, 2016.
Water sample 2 showed the highest value (0.49+0.01 mg/1)
in June, 2016 and January, 2017 and lowest value (0.30+0.00
mg/1) in September, October and November, 2016 and April,
2017. The levels of manganese in water samples 1 and 2
were ranged between 0.01+£0.00 and 0.29£0.00 mg/1. Water
sample 1 had the highest value of manganese (0.29+0.00) in
March, 2017 and the lowest value (0.01+£0.00) in June and
October, 2016 and January, 2017. Water sample 2 showed
the highest value (0.20£0.00 mg/1) in December, 2016 and
lowest value (0.01£0.00) in July and October, 2016.

The values of Ammonia in water samples 1 and 2 were
varied between 0.04+0.00 and 1.22+0.00 mg/1. Water sample
1 had the highest value of free ammonia (1.22+0.00 mg/1)
in January, 2017 and the lowest value (0.04+0.00 mg/1) in
November, 2016. Water sample 2 showed the highest value
(0.50+0.01 mg/1) in July and November, 2016 and lowest
value (0.23+0.00 mg/1) in September, 2016 and March, 2017.
Fluctuation of the ammonia values in the study may be due to
the death and subsequent decomposition of phytoplankton,
excretion of ammonia by aquatic organisms and open faecal
contamination. Higher content of ammonia in summer
season might be due to the excessive excretory product of
aquatic animals and the higher microbial activities, etc [35].

The nitrite levels in water samples 1 and 2 were ranged
between 0.01+0.00 and 1.37+0.01 mg/l. Water sample 1 had
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the highest value of nitrite (1.37£0.01) in March, 2017 and
the lowest value (0.01+0.00) in December, 2016 and April,
2017. Water sample 2 showed the highest value (0.19+0.00
mg/1) in November, 2016 and lowest value (0.03+0.00 mg/1)
in August, 2016 and January and April, 2017.

The nitrate value in water samples 1 and 2 were ranged
between 6.00£0.00 and 41.00+1.00 mg/l. Water sample

1 had the highest value of nitrate (41.00+1.00 mg/l) in
February, 2017 and the lowest value (6.00+£0.00 mg/l) in June,
2016. Water sample 2 showed the highest value (40.00+1.00
mg/1) in November, 2016 and lowest value (7.00+0.00 mg/1)
in July, 2016. The permissible level for nitrate is 10 mg/1
[36]. Presence of nitrate more than 5 mg/1 is the indicative
of pollution which is mainly made by fertilizer runoff and
animal and human waste [29,37,38] (Tables 3 & 4).

Chemical Septe Novem | Dece .
Examination May | June | July |August mber October ber mber January |February| March | April
H 773+ | 687+ | 7.12+ | 7.77+ | 7.93+ | 753+ | 731+ | 7.65+ | 7.78+ | 7.18+ | 7.80+ | 7.18+
p 021 | 006 | 010 | 011 | 015 | 029 | 057 | 001 | 0.00 0.00 | 010 | 0.00
Dcl)is"l;’fld 6.18+ | 5.67+ | 4.80+ | 11.30% | 20.00+ | 21.16+ | 11.30+ | 14.00+ | 21.76% | 15.13+ | 18.66% | 12.16+
8 016 | 001 | 010 | 010 | 100 | 028 | 010 | 050 | 0.68 070 | 057 | 0.78
(mg/1)
Calcium (as [122.33%] 81.00+ | 83.33% | 67.33+ | 46.33+ | 81.00+ | 84.00% | 67.33+ |124.00+ | 152.00+ [132.00%| 136.00+
Camg/l) | 255 | 200 | 1.52 | 152 | 251 | 200 | 1.00 | 152 | 4.00 200 | 200 | 1.00
Magnesium | 20.50+ | 12.36+ | 22.36% | 14.30+ | 13.06¢ | 18.03+ | 20.10+ | 12.10+ | 21.83+ | 34.33+ |36.33+| 31.33¢
(asMgmg /)| 050 | 032 | 025 | 026 | 011 | 015 | 017 | 017 | 076 153 | 153 | 153
Sodium (as |240.00£257.004296.00+127.00%| 298.33% | 211.00¢ | 259.00% | 291.00+ | 262.66% | 213.00+ |288.00%( , .,
Namg/l) | 500 | 200 | 200 | 1.00 | 252 | 1.00 | 400 | 133 | 6.52 200 | 1.73 LU=
Potassium (as| 0.36+ | 0.41% | 0.36% | 17.16% | 17.13+ | 19.03+ | 18.23+ | 12.23% | 17.23% | 16.36+ |24.26+| 0.36%
Kmg/l) | 000 | 001 | 000 | 015 | 020 | 025 | 020 | 020 | 021 015 | 025 | 0.10
Iron (as Fe | 0.02% | 0.08+ | 0.22+ | 0.32+ | 0.44+ | 0.49+ | 036 | 041+ | 030+ | 030+ | 030+ | 034+
mg/1) 0.00 | 0.00 | 006 | 001 | 001 | 001 | 000 | 001 | 0.00 0.00 | 000 | 0.01
Manganese | 0.08% | 0.01¢ | 0.04: | 0.02+ | 0.10+ | 0.01x | 0.10+ | 0.10+ | 0.01x | 0.02+ | 029+ | 0.03+
(asMnmg/l)| 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 0.00 0.00 | 0.00 | 0.00
Amr:;f;a(as 021+ | 0.08+ | 1.14+ | 0.21% | 0.43+ | 055+ | 0.04+ | 0.58+ | 1.22+ | 055+ | 0.17+ | 0.29+
0.01 | 000 | 001 | 000 | 001 | 001 | 000 | 001 | 0.00 001 | 001 | 0.01
NH3 mg /1)
Nitrite (as | 0.02% | 0.22+ | 0.12+ | 0.05¢ | 0.02+ | 022+ | 012+ | 001+ | 0.05+ | 021+ | 1.37+ | 0.01*
NO2mg/l) | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 000 | 000 | 0.00 0.01 | 001 | 0.00
Nitrate (as | 28.0+ | 8.33% | 21.00+ | 15.33% | 25.50+ | 6.00¢ | 37.66+ | 11.50¢ | 11.50 | 41.00+ |10.50+ | 28.33+
NO3mg/l) | 1.00 | 057 | 1.00 | 057 | 050 | 000 | 1.52 | 050 | 0.50 1.00 | 050 | 1.52
Chloride ( as|277.67£[234.004|257.334(327.67+| 540.00% | 432.67+ | 422.33%| 416.00+ | 423.33+ | 430.00+ |510.00+| 601.67+
Clmg/l) | 252 | 400 | 306 | 252 | 500 | 252 | 252 | 1.00 | 289 500 | 500 | 2.89
Fluoride (as| 0.21% | 0.42+ | 0.69+ | 0.52+ | 0.60+ | 0.52+ | 0.64+ | 0.52+ | 0.66+ | 0.05+ | 0.59+ | 042z
F Mg/1) 0.01 | 001 | 001 | 001 | 000 | 001 | 001 | 001 | 001 0.00 | 001 | 001
Sulphate (as | 75.76% | 95.6+ | 74.6+ | 31.65¢ | 56.6+ | 22.76% | 221+ | 147.5+ | 114.5¢ | 234.6+ | 171z | 118.6%
SO4mg/l) | 356 | 344 | 455 | 562 | 254 | 1317 | 545 | 3.22 35 256 | 454 | 0.00
gslopsgﬁie 388+ | 02+ | 0.1+ | 23+ | 015+ | 0.07+ | 0.03+ | 022+ | 012+ | 028+ | 0.35+ | 0.34+
s & 000 | 000 | 000 | 001 | 000 | 000 | 000 | 000 | 0.00 0.00 | 0.00 | 0.00

Table 3: Chemical Examination of water Samples collected from Station I of Puliyanthangal Lake during the year May 2016 -

April 2017.
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Chemical Ma june | Jul August Septe Octo Nove Dece
Examination y y g mber ber mber | mber

713+ | 7.3 | 7.76x | 7.83x | 6.85+x | 7.19% | 6.98% 7.78% 7.03% 7.8+ 6.85+ | 7.13%

January |February| March | April

pH 010 | 010 | 001 | 006 | 001 | 001 | 000 | 0.00 | 0.01 0.10 001 | 0.01
DC‘;SOl‘e’ﬁd 776+ | 473+ | 5.68+ | 630+ | 8.03+ | 433+ | 624+ | 569+ | 646+ | 7.86+ | 436+ |22.50+
(Hf’g/l) 005 | 005 | 001 | 026 | 015 | 011 | 001 | 001 | 005 0.05 035 | 0.05

Calcium (as |142.00£(132.00£(107.334144.33+|132.33+| 66.00+ | 71.66x | 74.00% | 66.10+ | 72.00+ | 75.00% | 66.00%
Ca mg/1) 2.00 2.00 2.08 4.04 2.51 1.00 1.52 1.00 1.25 2.00 1.00 1.00

Magnesium | 21.86% | 23.30% | 15.30% | 25.66% | 17.26% | 22.33% | 23.26% | 15.16% | 26.33+ | 17.16% | 22.23+ | 12.83+
(asMgmg /)| 061 | 026 | 026 | 058 | 025 | 1.04 | 025 | 015 | 0.58 015 | 025 | 1.04

Sodium (as |247.67%|241.33%|257.33+/295.00+|258.00% | 257.66+ | 271.66% | 314.33+|242.00£ | 258.00+ |211.00+| 215.33
Na mg /1) 2.51 1.53 1.53 1.00 1.00 1.15 2.08 1.53 2.00 1.00 1.73 +/.58

Potassium (as| 16.36+ | 17.46+ | 19.16+| 18.16+ | 12.16+ | 0.36x | 0.41+ | 0.30x | 0.36% 041+ 0.30+ | 0.53+
Kmg /1) 0.32 0.45 0.15 0.15 0.15 0.00 0.01 0.00 0.05 0.00 0.00 0.00

Iron (as Fe | 0.44+ | 0.49+ | 0.36x | 041+ | 0.30+x | 030+ | 0.30+ | 0.44+ | 0.49% 0.36% 0.41+ | 0.30%
mg/1) 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.00

Manganese | 0.09+ | 0.08+ | 0.01+ | 0.04+ | 0.08+ 0.01+ 0.04+ | 0.20+ | 0.09+ 0.07+ 0.09+ | 0.09+
(asMnmg/1)| 0.06 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Amr:;i?a (as| 050% | 048 | 0505 | 0472 | 023+ | 048+ | 0.50+ | 048+ | 0.50+ | 047+ | 0.23% | 048+
001 | 001 | 000 | 001 | 000 | 001 | 001 | 001 | 0.00 0.01 0.00 | 0.00
NH3 mg /1)

Nitrite (as | 0.04+ | 0.18+ | 0.07+ | 0.03x | 0.04+ | 0.17+ | 0.19+ | 0.07+ | 0.03% 0.04+ 0.17+ | 0.03%
NO2 mg/1) 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nitrate (as | 30.33+| 9.50+ | 7.00+ | 21.33+ | 7.50+ | 23.00% | 40.00+ | 10.50% | 26.00+ | 10.33+ | 7.16% | 8.83%
NO3mg/l) | 1.52 0.50 0.00 1.52 0.50 1.00 1.00 0.50 1.00 0.57 0.28 0.28

Chloride (as|219.00+403.67+(430.004486.00+| 616.00+ | 403.67+|433.00+| 551.67+|278.00+ | 233.33+ |258.00£|251.00+
Clmg/1) 3.60 3.21 5.00 | 55.43 1.00 3.21 3.00 2.89 3.00 3.05 3.00 1.73

Fluoride (as| 0.72x | 0.53% | 0.42+ | 0.69+ | 0.64+ | 0.72% 0.53% 0.43+ | 0.69% 0.64+ 0.73% | 0.53%
F Mg/]) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01

Sulphate (as | 39.50£ {162.334{113.675112.00+| 57.33+ |171.67+|111.67+|104.33+| 19.5.+ | 2533+ | 57.00% [169.67+
S04 mg /1) | 0.50 2.08 1.53 2.08 0.58 1.53 1.53 2.08 0.05 0.58 1.00 1.53

Phosphate (as 0.27+ | 0.34+ | 0.33+ | 0.00+ | 2.73+ | 2,77+ | 0.27+ | 034+ | 2.53% 2.73% 1.92+ | 0.34+
PO4mg/1) | 0.00 0.00 0.00 0.00 0.06 0.06 0.00 0.00 0.06 0.06 1.43 0.00

Table 4: Chemical Examination of water Samples collected from Station 2 of Puliyanthangal Lake during the year May 2016 -
April 2017.

The chloride levels in water samples 1 and 2 were ranged
between 219.00+3.60 and 616.00+1.00 mg/1. Water sample
1 had the highest value of chloride (601.67+2.89 mg/1) in
April, 2017 and the lowest value (234.00+4.00 mg/1) in June,
2016. Water sample 2 showed the highest value (616.00+1.00
mg/1) in September, 2016 and lowest value (219.00+3.60
mg/1) in May, 2016. It is predicted that the chloride value is
higher than that of the permissible value as prescribed by
WHO. The levels of fluoride in water samples 1 and 2 were
ranged between 0.042+0.01 and 0.73+0.01 mg/l. Water
sample 1 had the highest value of fluoride (0.69+0.01 mg/1)

Maheswari M and Sivachandrabose K. Assessment of Physicochemical Parameters of Water in

in July, 2016 and the lowest value (0.42+0.01 mg/1) in April,
2017. Water sample 2 showed the highest value (0.73+0.01)
in March, 2017 and lowest value (0.42+0.01) in July, 2016.
However, these values were below the permissible of 1.

The sulphate levels in water samples 1 and 2 were
ranged between 19.5+0.05 and 234.6+2.56 mg/l. Water
sample 1 had the highest value of sulphate (234.6+2.56
mg/1) in April, 2017 and the lowest value (18.17+0.29 mg/1)
in February, 2017. Water sample 2 showed the highest
value (169.67+1.53 mg/1) in April, 2017 and lowest value
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(22.76x13.17 mg/1) in October, 2016. However, these values
were within the acceptable limit. High values of sulphate were
commonly noticed during the monsoon seasons [21,39,40].
The present study showed the high values of sulphate in the
summer season.

Phosphate levels in water samples 1 and 2 were ranged
between 0.03+0.00 and 3.88+0.00 mg/l. Water sample 1
had the highest value of phosphate (3.23+0.0) in May, 2016
and the lowest value (0.03+£0.00) in November, 2016. Water
sample 2 showed the highest value in September (2.73+0.06
mg/l) in October (2.77+0.06 mg/1), 2016 and February,
(2.73+0.06 mg/1), 2017 and lowest value (0.27+£0.00 mg/1)
in May and November, 2016. Maximum level of phosphate
during monsoon as reported in the present study might be
due to the entry of land drainage waste as well as tannery
effluents in the water body. Another explanation of the
low level of phosphate may be due to tttttheabundance of
phytoplankton [41-46].

Conclusion

The result of the present study indicated that the physico-
chemical parameters such as TDS, calcium, magnesium,
Iron, manganese and chloride were found to be higher than
the acceptable limit and other remaining parameters were
within the acceptable limit. The chemical parameters such
as fluoride and sulphate were below the permissible limit.
It is predicted that the mouth region of the water body at
S1 to receive the organic load by anthropogenic activity had
higher load of physicochemical variables compared to the
middle region of water body at S2. It is concluded that the
value of the physicochemical parameters is seemed to be
higher at the entry point of the water body may be due to
dilution of domestic and industrial wastes and thus, it may
have a chance of affecting the biodiversity of the organisms.
Although this water is moderately acceptable with reference
to some of the physico-chemical variables in the water body,
it may be protected from the intrusion of wastes by direct or
indirect means.
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