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Abstract- The present research work deals to assess water quality
with reference to physico-chemical property of creeks located in
Surat city, Gujarat. Water quality was checked for the
parameters like pH, temperature, chloride, nitrite, nitrate,
phosphate and silicate. Samples were collected from three sites
during the month of October-2012 to March-2013. Pearson
correlation was applied to express relation between various
parameters. The study reveals that water may be contaminated
due to the industrial effluent, sewage waste water and other
organic pollutants.
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|. INTRODUCTION

Water is one of the most important and abundant
compounds of the ecosystem. It is also a crucial
resource for agriculture, manufacturing and other human
activities. It is a most essential basic component to all living
being as most of the biochemical reactions that takes place
through the metabolism and growth of living organisms
involve water, which makes it vital resource required by
living organisms. Now a days river is the most important and
vulnerable freshwater system and plays a critical role in the
sustenance of all life. In urban areas, the careless disposal of
industrial effluents and other wastes in rivers and lacks may
contribute greatly to the poor quality of river water [1]. Most
of the rivers in the urban areas of the developing countries are
the ends of effluents discharged from the industries. The
decline in the quality of water in freshwater systems threatens
its sustainability and has become a cause for concern. Aquatic
ecosystems are affected by several health stressors that
significantly deplete biodiversity. In the future, the loss of
biodiversity and its effects are predicted to be greater for
aquatic ecosystems than for terrestrial ecosystems [2]. Storm
water runoff and discharge of sewage into rivers are two
common ways that various nutrients enter the aquatic
ecosystems resulting in the pollution of those systems [3],[4].

Many reasons like increased human population,
industrialization, use of fertilizers in agriculture and manmade
activity are responsible for water pollution. The water quality
refers to the presence components of water in their optimum
level such that it supports the growth of plants and animals.
Temperature, pH, nutrients, dissolved oxygen etc. are some of

the important factors that play a vital role for the growth of
living organisms in the water body. Water quality indicates
the relation of all hydrological properties including physical,
chemical and biological properties of the water body. Hence
water quality assessment involves analysis of physico-
chemical, biological and microbiological parameters that
reflects the biotic and abiotic status of ecosystem.

Many major and minor industries are located in or around
Surat city are produce large amount of effluent in treated or
untreated form which drained into different creeks nearer to
those industries. Beside these public sewer and storm water
was also drained through creeks. The Mindhola river system
with in Surat city comprises of 7 natural tributaries (creeks)
namely Koyali, Mithi, Kankara, Khajod, Bhedwad, Sonari and
Varachha. These creeks reach ultimately to the Mindhola
river. In the present study an attempt is made to study status of
water quality in the creeks of Surat city, Gujarat. The study
will also provide baseline data for future work on the river.

1. MATERIAL AND METHODS

A. Area of Study

Geographical location of Surat district is 21.0 ° to 21.23°
N latitude and 72.38° to 74.23° E longitude. Surat is a city
which drains its storm drainage through Mithi, Kankara,
Khajod, Koyali, Bhedwad, Sonari and Varachcha (creek) into
Mindhola river. The Creek receives domestic raw sewage as
well as industrial waste water effluent from surrounding
habitation and nearby industrial belt. There are many creeks
flow through Surat city from which three sites were selected
viz. site-1 Bhedwad Khadi (Bamroli), site -2 Mithi Khadi
(Udhana) and site -3 Saniya Hamed (Saroli).

B.  Physico-chemical Analysis

Study was conducted to check water quality during
month of October-2012 to March-2013. Parameters selected
to monitor during the study period were pH, Temperature,
Chloride, Silicate, Phosphate, Nitrate and Nitrite. Water
samples were collected from three sampling sites as described
in standard method and transported to laboratory for analysis.
Temperature and pH were recorded immediately at study site
itself. Water samples were analyzed for various
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physicochemical parameters using standard method [5] and I1l.  RESULTS AND DISCUSSION

[6].

C. Statistical Analysis

The physicochemical properties of water samples
collected from different sampling station illustrated in Table-
1. Table-2 shows correlation coefficient of various
physicochemical parameters of water by Pearson Correlation

All the data obtained subjected to statistical analysis. In technique and Table-3 represented Descriptive Statistics.

statistical analysis, a correlation developed between
parameters by using PEARSONS Correlation technique.

TABLE | PHYSICOCHEMICAL PROPERTIES OF WATER SAMPLES COLLECTED FROM DIFFERENT SAMPLING SITES

Month Site Tempoerature pH Chloride Nitrite Nitrate Phosphate Silicate
(°C) (mg/1) (mg/) (mg/) (mg/) (mg/)
1 32 7.37 1079 0.04 2.17 0.76 28.30
Oct-12 2 28 7.78 220 ND 8.08 0.60 25.49
3 29 8.00 210 ND 0.51 1.32 25.25
1 26 7.39 1079 0.57 0.61 1.76 32.93
Nov-12 2 25 7.61 162 0.13 0.80 3.00 29.20
3 25 7.73 140 0.35 0.62 3.34 26.82
1 27 6.89 925 0.69 0.80 1.14 30.10
Dec-12 2 26 7.42 246 0.10 3.15 2.13 26.18
3 26 7.62 232 0.28 0.49 2.19 22.50
1 28 7.20 978 0.96 2.15 2.10 40.19
Jan-13 2 27 7.50 250 0.72 1.28 1.43 32.50
3 29 7.64 214 0.83 1.82 129 30.17
1 27 6.95 823 0.79 1.28 3.45 35.20
Feb-13 2 26 7.38 327 0.62 0.82 2.16 31.17
3 28 7.42 315 0.53 0.76 2.05 28.60
1 29 7.40 899 0.75 1.15 6.62 48.16
Mar-13 2 30 7.60 315 0.19 1.10 4.89 40.28
3 30 7.94 302 1.01 1.39 3.16 35.21

ND- Not Detected

TABLE || CORRELATION COEFFICIENT OF VARIOUS PHYSICO-CHEMICAL PARAMETERS OF WATER BY PEARSON CORRELATION

Temperature pH Chloride Nitrite Nitrate Phosphate Silicate
Temperature 1
pH 165 1

Chloride .268 -.690(**) 1

Nitrite .020 -.367 321 1

Nitrate .158 151 -.106 -.305 1
Phosphate .027 -.018 .053 219 -.324 1

Silicate 317 -.294 AT7(*) 569(*) -173 T727(*%) 1

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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TABLE |1l DESCRIPTIVE STATISTICS

N Minimum Maximum Mean Std. Deviation

Temperature 18 25.00 32.00 27.6667 1.90973
pH 18 6.89 8.00 7.4911 .29309

Chloride 18 140.00 1079.00 484.2222 356.71731
Nitrite 18 .00 1.01 4757 .34256
Nitrate 18 49 8.08 1.6100 1.76107
Phosphate 18 .60 6.62 2.4106 1.50652
Silicate 18 22.50 48.16 31.5694 6.39272

Valid N (list wise) 18

Temperature

The temperature plays an important role in the
metabolic activities of the organisms and is considered as a
biologically significant factor [7]. Water temperature during
the study period was varying in the ranged from 25°C to 32
°C. Variation in water temperature depends on the changing
climatic conditions [8]. The temperature variation in
hydrosphere results in characteristic patterns of water
circulation, which greatly influence the aquatic life.

pH

pH was mostly remained alkaline throughout the study
period at all the sites and fluctuated between 6.89 and 8.00. pH
was statistically significantly negatively correlated at 1 %
level of significance with chloride (Table Il) which indicates
that solubility of minerals and nutrients is influenced by the
pH. pH of water is greatly dependent on the biological activity
and temperature changes of the ambient atmosphere. The
higher value of pH can also be attributed to increased
production in aquatic ecosystem which utilize carbon and
nitrogen from nitrates, and phosphorous, converting them into
hydroxyl ions which increase the pH [9]. Changes in pH of
water have direct bearing on the solubility and/or precipitation
of certain metals in aquatic environment [10].

Chloride

From the Table Il it was observed that Chloride showed strong
negative correlation with pH and positive correlation with
Silicate which reveals that dissolution of many nutrients
depends upon the chloride content hence plays an important
role in cycling of nutrients and minerals. Chloride ranged
between 140-1079 mg/l during the study. The maximum level
of chloride was 1079 mg/l at Site-1 during the month of
October and November, 2012. From the descriptive statistical
analysis (Table I11) it was observed that among the site there
was large variation in Chloride concentration which may be
due to the discharge of sewage and industrial effluent.
Chloride serves as an indication of sewage pollution [11].
Chloride in water influences salinity balance, ion exchange

and is contributed by dissolution of salt deposits, sewage
discharge, effluents from chemical industries and irrigation
drainage to natural waters [12].

Silicate

The value of silicate ranged between 22.50-48.16 mg/I
throughout the study. Silicate was statistically significantly
positively correlated with chloride, nitrite and phosphate. The
high levels of silicate in almost all the sites can be attributed to
the sources of industrial pollution.

Phosphate

Phosphate was found between 0.60-6.62 mg/l during
the study. It was positively correlated with silicate but no
correlation with other parameters. High positive correlation
between phosphate and silicate may cause rapid growth of
phytoplankton, creating dense populations, or blooms result in
eutrophication. Sewage is considered as the principle source of
phosphate and other nutrients [13].

Nitrate and Nitrite

The amount of Nitrate and Nitrite were ranged from
0.49-8.08 mg/l and 0.00-1.01 mg/l respectively. Domestic
sewage, natural run off and agricultural wastes are the
important sources of nitrates in the aquatic ecosystem [14].
Nitrite and Nitrate are considered as an indicator of organic
pollution of aquatic environments [12, 15]. It helps in the
growth of algae resulting in eutrophication. High
concentration of nitrite due to the addition of nitrogenous
nutrients mainly terrestrial run off like break down of
vegetation, use of chemical fertilizers in agriculture and
oxidation of ammonia from nitrogen to nitrite [16].

IV. CONCLUSIONS

From the statistical analysis it is observed that some
variables shows correlation with other variables which states
that they are dependent to each other. Higher concentration of
Silicate, phosphate and Chloride throughout the study period
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reveals that water may be contaminated due to the industrial
effluent, sewage waste water and other organic pollutants. The
accumulation of these pollutants can be dangerous for both
aquatic and human life. It is advisable to discharge treated
waste water from industries and homes into the creek because
these creeks ultimately get emptied into the marine or fresh
water bodies. The significance of the study is data may be
used to measure the extent of pollution in creeks so that some
preventive action can be taken before the detailed
investigation and controlled the pollution to a certain extent.
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