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The present study was carried out to determine the physico-chemical characteristics and
heavy metals in Ennore - back water and Manali - CPCL (Chennai Petroleum Corporation
Limited) for groundwater during six month (January 2017-June 2017). The water quality
parameters were then compared with the quality standards. The water quality standards are
vital for marine biota. Regular monitoring and assessment of these parameters will
therefore maintain the dignity and social value of Ennore creek. The increased prominence
of the petroleum industry in Manali has given rise to a concomitant upsurge of ecological
disturbances together with groundwater pollution. Samples were collected monthly in the
morning during low tide in Ennore and in the evening at CPCL to determine the important
physico chemical parameters viz. turbidity, Electrical Conductivity (EC), Total Solids (TS),
Total Dissolved Solids (TDS), salinity, pH, Dissolved Oxygen (DO), Biological Oxygen
Demand (BOD), Chemical Oxygen Demand (COD), calcium, chloride, sodium, potassium
and nutrients like nitrate, nitrite, silicate and phosphate. It is attributed due to the
constricted outlet of the creek and large scale inflow of pollutants due to precipitation.
Further the factor analysis indicates that the parameters responsible for water quality
variations are mainly related to the influence of municipal sewage, agricultural effluents
and industrial waste water in back water and in ground water as well.
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INTRODUCTION

Water is an invaluable gift of nature. It evaporates from land
and water bodies are also produced by all forms of life on
earth. A lake is a low-lying part of the earth’s surface. Almost
half of the world’s lakes are degraded, depleted and
contaminated mainly by human activities. Life in an aquatic
environment is largely governed by physico-chemical
characteristics and their stability. Most of the forms exist only
within narrow range of conditions. The changes in the water
quality may be essential for the existence of some organisms
while for others such changes may not be desirable (Diaz
pardo et al., 2006). Industrialization and urbanization of the
coastal region often lead to decrease in coastal resource and
destruction of natural defense structures (Zhao et al., 2011).
Ennore is located on the northeast coast of Chennai and
Ennore coast consists of alluvial tracts, beach dunes, tidal
flats and creek in the eastern part. Ennore comprises of
lagoons, with salt marshes and backwaters, which are
submerged under water during high tide and form an arm of
the sea opening in to the Bay of Bengal (Kannan et al., 2007).
The progressing of large industries in nearby areas has
become a threat to the health of estuarine and coastal water
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environment (Mukunda Kesari Khadanga et al., 2012). High
degree of industrialization and urbanization has led to a strong
risk of heavy metal contamination in the coastal ecosystems
in tropical and subtropical countries. It can also affect the
function of heavy metal contaminants in soil and sediment.
Evaluating the impacts of land use change is important to
protect ecosystem resources (Charlesworth and Foster, 1999).
In recent years, increasing industrialization, urbanization and
developmental activities with the population explosion leads
to generation of large amount of waste water from domestic,
commercial, industrial and other sources. Industrial waste
waters directly discharged in to river, lake, nallas, and khadi
and created new pollution Problem (CEPI, 2010).
Groundwater is one of earth’s most vital renewable and
widely distributed resources as well as an important source of
water supply throughout the world. Its use in irrigation,
industries and domestic usage continues to increase where
perennial surface water sources are absent. The quality of
groundwater is more significant as the case of quantity for all
purposes (Mariappan et al., 2005). The pollution of
groundwater is of major concern, firstly because of increasing
utilization for human needs and secondly because of the ill
effects of the increased industrial activity (Jain et al., 2006).
Improper waste disposal and unscientific anthropogenic
practices over the decades have adversely affected the surface
and groundwater quality (Dash et al., 2006). Industries
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consume large quantities of water, consequently depleting the
available resources and at the same time produce wastewater
containing organic chemicals and toxic heavy metals
depending upon the various chemicals used in the industries
(Vaishnav et al., 2007). Tannery is an oldest and fastest
growing industry in India. There are about 2161 tanneries
which process 500,000 tons of hides and 314 kg of skins
annually. These industries spread mostly across Tamilnadu,
West Bengal, Uttar pradesh, Andhra pradesh, Karnataka,
Maharashtra, Rajasthan, Punjab and Kanpur (Vijayanand and
Hemapriya, 2014). In Tamilnadu alone there are about 1120
tanneries located in Vellore, Ranipet, Trichy, Dindugal, Erode
and Chennai (Noorjahan, 2014). In Chennai, the Manali
Refinery has a capacity of 9.5 MMTPA and is one of the most
complex refineries in India with Fuel, Lube, Wax and
Petrochemical ~ feed  stocks  production  facilities.
Contamination of air, soils and groundwater by the release of
fuels, oils and halogenated solvents has posed serious
environmental problems in this region (Arul Antony et al.,
2008). To preserve the high quality of the environment new
concept so called “Cleaner Production” for waste
minimization is being introduced, technology designed to
prevent waste emission at the source of generation itself
(Uwadiae et al 2011). Hence Effluent Treatment Plants or
ETPs are used by leading companies in the pharmaceutical
and chemical industry to purify water and remove any toxic
and non effluent-treatment-plant toxic materials or chemicals
from it. These plants are used by all companies for
environment protection (Kavitha et al., 2012).

MATERIALS AND METHODS
Study Area

Ennore back water (13°13'54.48" N, 80°19' 26.60" E) (Fig.
1) is located in the northeast coast of metropolitan Chennai
city, India. The total area of the creek is 2.25 sq km and is
nearly 400 m wide. Its channels connect it to the Pulicat Lake
to the north and to the Kortalaiyar River in the south. Araniar
and Kortalaiyar are the two seasonal rivers which transverse
Ennore back water. The Kortalaiyar River drains into the back
waters and ultimately reaches the Bay of Bengal through the
ennore creek. They confluence in brackish water bodies,
mangroves situated at the fringes of ennore creek and
Buckingham canal.

Chennai Petroleum Corporation Limited (CPCL) (Fig. 2) is
an Indian state-owned oil and gas corporation headquartered
in Chennai, India. It was formed as a joint venture in 1965
between the Government of India (GOI), AMOCO and
National Iranian Oil Company (NIOC), having a shareholding
in the ratio 74%: 13%: 13% respectively. From the grassroots
stage CPCL Refinery was set up with an installed capacity of
2.5 million tonnes per annum (MMTPA) in a record time of
27 months at a cost of Rs. 430 million without any time or
cost overrun. The Manali Refinery in Chennai has a capacity
of 10.5 MMTPA and is one of the most complex refineries in
India with fuel, lube, wax and petrochemical feed stocks
production facilities. CPCL plays the role of a mother
industry supplying feed stocks to the neighbouring industries
in Manali. CPCL's products are marketed through 10CL.
CPCL's products are mostly consumed domestically except
naphtha, fuel oil and lubes which are partly exported. It has
also made pioneering efforts in the field of energy and water
conservation by setting up a wind farm and sewage

reclamation and sea water desalination plants. The production
line has been affected multiple times due to nature's
adversities in form of drought and excessive rains.
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Sample collection

Water samples were collected in polyethylene bottles, closed
bottle was dipped in the creek at a depth of 0.5 to 0.7 m, and
then the bottle was opened inside and closed again to bring it
out at the surface. Same procedure was followed for the
ground water sample also. The water temperature and pH
were noted immediately on the spot after collection, whereas
the remaining parameters were analyzed in triplicate and was
stored at 4°C.

Determination of physico-chemical parameters

The effluent samples were analyzed for their physicochemical
properties such as appearance, odour, turbidity, total solids,
total suspended solids, total dissolved solids, electrical
conductivity, pH, alkalinity pH, total hardness, calcium,
magnesium, sodium, potassium, iron, manganese, free
ammonia, nitrite, nitrate, chloride, fluoride, sulphate,
phosphate, tidy’s test (as O), silicate, chemical oxygen
demand (COD) and biological oxygen demand (BOD)
analyzed.

RESULTS

All through different monsoons has an influence on pH,
salinity, total hardness and total alkalinity with respect to tidal
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and riverine influences. In the present study, the temperature
varied from a minimum of 26°C to a maximum of 28°C in
both places recorded during the post monsoon season and
minimum of 30°C to a maximum of 31.7°C in both places
during summer. The temperature variation is one of the
factors in the coastal and estuarine system, which may
influence the physico-chemical characteristics and also the
distribution and abundance of flora and fauna. Higher
temperature values recorded in the summer months are
expected since heat from sunlight. Similarly, the drop in water
temperature in the rainy season months is attributable to
heavy rainfall.

Physical parameters in creek and groundwater effluents

1.

Appearance of water samples are colourless and clear in
ennore creek during the post monsoon season and
summer whereas turbid in ground water in manali and
odourless in both seasons.

The turbidity range in creek was lower (3.8-6.81 NTU in
post monsoon and 5-5.6 NTU in summer) and in
groundwater was higher (26 NTU in post monsoon and
28 NTU in summer).

TSS (Total Suspended Solids) value was lower in creek
(4 mg/l in post monsoon and 6 mg/l in summer) and
higher in groundwater (14 mg/l in post monsoon and 84
mg/l in summer).

TDS (Total Dissolved Solids) values were higher in
creek (25398 mg/l in post monsoon and 26266 mg/l in
summer) and lower in groundwater (1946 mg/l in post
monsoon and 1943 mg/l in summer).

TS (Total Solids) values were higher in creek (25402
mg/l in post monsoon and 26085 mg/l in summer) and
lower in groundwater (2780 mg/l in post monsoon and
2749 mg/l in summer).

EC (Electrical Conductivity) values were higher in creek
(36204 mg/l in post monsoon and 34729 mg/l in
summer) and lower in groundwater (2780 mg/l in post
monsoon and 2900 mg/l in summer) as showed in
TABLE 1.

Chemical parameters in creek and groundwater effluents

1.

pH in creek was 7.75 in post monsoon and 7.7 in
summer and in groundwater were 7.82 in post monsoon
and 7.76 in summer which showed alkalinity nature.
TA (Total Alkalinity) was lower in creek (148 mg/l in
post monsoon and 159.9 mg/l in summer) and higher in
groundwater (456 mg/l in post monsoon and 516 in
summer).

TH (Total Hardness) values were higher in creek (6400
mg/l in post monsoon and 4748.3 mg/l in summer) and
lower values of TH were recorded in groundwater (590
mg/l in post monsoon and 1320 mg/l in summer).
Calcium (Ca) values in creek were higher (1520 mg/I
in post monsoon and 1619.6 mg/l in summer) than in
groundwater (156 mg/l in post monsoon and 259 mg/I
in summer) were recorded.

Magnesium (Mg) values in creek were higher (624
mg/l in post monsoon and 856 mg/l in summer) than in
groundwater (48 mg/l in post monsoon and 102 mg/l in
summer) were recorded.

Sodium (Na) values in creek were higher (5700 mg/l in
post monsoon and 4789 mg/l in summer) than in

5072

10.

11.

12.

13.

14.

15.

groundwater (340 mg/l in post monsoon and 1120 mg/l
in summer) were recorded.

Potassium (K) values in creek were higher (400 mg/l in
post monsoon and 515 mg/l in summer) than in
groundwater (20 mg/l in post monsoon and 240 mg/l in
summer) were recorded.

Iron (Fe) values in creek were higher (0.73 mg/l in post
monsoon and 4.8 mg/l in summer) than in groundwater
(0.52 mg/l in post monsoon and 10.5 mg/l in summer)
were recorded.

Free Ammonia (NH;) values in creek were higher (9.98
mg/l in post monsoon and 10.5 mg/l in summer) than in
groundwater (6.98 mg/l in post monsoon and 35 mg/l
in summer) were recorded.

Nitrate (NOj3) values in creek were lower (0.52 mg/l in
post monsoon and 0.21 mg/l in summer) than in
groundwater (zero value in post monsoon and 1.3 mg/l
in summer) were recorded.

Nitrite (NO,) values in creek were lower (4 mg/l in
post monsoon and 4.9 mg/l in summer) than in
groundwater (7 mg/l in post monsoon and 11 mg/l in
summer) were recorded.

Chloride (CI) values in creek were higher (11691 mg/I
in post monsoon and 13515 mg/l in summer) than in
groundwater (406 mg/l in post monsoon and 84 mg/l in
summer) were recorded.

Fluoride (F) values in creek were lower (0.13 mg/l in
post monsoon and 0.11 mg/l in summer) than in
groundwater (0.49 mg/l in post monsoon and 0.3 mg/l
in summer) were recorded.

Sulphate (SO,4) values in creek were higher (1613 mg/I
in post monsoon and 1875 mg/l in summer) than in
groundwater (298 mg/l in post monsoon and 1056 mg/I
in summer) were recorded.

Phosphate (PO,) values in creek were higher (0.12 mg/I
in post monsoon and 1.42 mg/l in summer) than in
groundwater (0.86 mg/l in post monsoon and 1.5 mg/l
in summer) were recorded.

Table | Physical Parameters In Study Area - Ennore And

Manali
Physical Ennore creek Manali - CPCL
S-No Examination Post Summer Post Summer
monsoon monsoon
Temperature (°C)
Appearance

1 26°Ct028°C  0°C10 pgecigogec 0°C1O
2 _O_dour Colourless & 31.7°C Turbid sL.7°c

" Turbidity (NTU) Colourless & Turbid

clear
3 Total Suspended N clear
. - one None

4 Solids (TSS) mg/| 3861 None 2 None

5' Total Dissolved '4 ' 5-5.6 14 28

6. Solids (TDS) mg/I 25398 6 1946 84

" Total Solids (TS) 26266 1943

7. 25402 2780

8 mg/l 36203 26085 2780 2749

' Electrical 34729 2900
Conductivity (EC)
(micro mho/cm)

16. Tidy’s test (O) values in creek were higher (14.2 mg/l
in post monsoon and 16 mg/l in summer) than in
groundwater (8.6 mg/l in post monsoon and 15 mg/l in
summer) were recorded.

17. Silicate (SiO,) values in creek were higher (24.11 mg/l

in post monsoon and 23 mg/l in summer) than in
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groundwater (15.06 mg/l in post monsoon and 23.1
mg/l in summer) were recorded.

18. COD (Chemical Oxygen Demand) values were higher
in creek (158 mg/l in post monsoon and 176 mg/l in
summer) and lower values of COD were recorded in
groundwater (90 mg/l in post monsoon and 170 mg/l in
summer).

19. BOD (Biochemical Oxygen Demand) values were
lower in creek (54 mg/l in post monsoon and 50 mg/l in
summer) and lower values of BOD were recorded in
groundwater (32 mg/l in post monsoon and 167 mg/l in
summer) as mentioned in TABLE I1.

Table Il Chemical Parameters in Study Area- Ennore And

Manali
Ennore creek Manali— CPCL
S.No Chemical Examination Post Post
Summer Summer
monsoon monsoon
;' Total Alk I?:it cacoy 1517 7.82 7.76
3 o amg/ly aBs) 1 160 456 516
' 6400 4748 590 1320
4. Total Hardness (CaCO3) mg/l 1520 1620 156 259
5. Calcium (Ca) mg/I 624 856 48 102
6. Magnesium (Mg) mg/|
. 5700 4789 340 1120
7. Sodium (Na) mg/I 400 515 20 240
8. Potassium (K) mg/I
0.73 15 0.52 4.8
9. Iron (Fe) mg/l
10 Manganese (Mn) mg/I 0 0 0 0
: . 9.98 10.5 6.98 35
11. Free Ammonia (NHz) mg/l
o 0.52 0.21 0 1.3
12. Nitrite (NO,) mg/|
13 Nitrate (NOs) mg/l 4 . ! 1
: . 3 11691 13515 406 842
14. Chloride (Cl) mg/I 0.13 011 0.49 03
15. Flouride (F) mg/l : : y y
1613 1875 298 1056
16. Sulphate (SO,) mg/l
0.12 1.42 0.86 15
17. Phosphate (PO,) mg/I
AN 14.2 16 8.6 15
18. Tidy’s test (O) mg/I
-~ . 24.11 23 15.06 23.1
19. Silicate (SiOy)
158 176 90 170
20. COD mg/I 54 50 32 167
BOD mg/I
DISCUSSION

In the present investigation, the physicochemical parameters
of the effluents were analyzed (TABLE I and II). The result of
the study revealed that colour of the effluents were colourless
and clear in ennore creek whereas turbid in ground water in
manali. Similar results were reported by Noorjahan (2014) for
the tannery effluent. A large number of pollutants can impart
colour, taste and odour to the receiving water, thereby making
them unaesthetic and unfit for domestic consumption (Jamal
et al., 2011). The colour of the effluent might be due to the
presence of biodegradable and non-biodegradable high
molecular weight organic compounds and high amount of
inorganic chemicals like sodium and chromium used during
the processing and the odour may be due to putrefaction of
the organic residues from the processed skin and hides
(Smrithi and Usha, 2012). The composition of solids present
in tannery effluent mainly depends upon the nature and
quality of hides and skins processed in the tannery (Islam et
al., 2014). High level of total suspended solids present in the
tannery waste water could be ascribed to their accumulation
during the processing of finished leather (Deepa et al., 2011).
Presence of Total Suspended Solids (TSS) in water leads to
turbidity resulting in poor photosynthetic activity in the
aquatic system (Goel, 2000). The turbidity of the effluent
might be due to the discharge of high concentration of
carbonates, bicarbonates and chlorides of calcium,
magnesium and sodium (Chakrapani, 2005). Total Dissolved
Solids (TDS) is the measure of total inorganic salts and other

substances that are dissolved in water (Nasrullah et al. 2006).
High levels of TDS are aesthetically unsatisfactory and may
also produce distress in human and livestock (Patel et al.,
2009). Total dissolved solids are mainly due to carbonates,
bicarbonates, chlorides, sulphates, phosphates, nitrates,
nitrogen, calcium, sodium, potassium and iron (Kannan et al.,
2009). The presence of high level of TSS and TDS may be
due to the insoluble organic and inorganic present in the
effluent (Nagarajan et al., 2005). The higher electrical
conductivity alters the chelating properties of water bodies
and creates an imbalance of free metal availability for flora
and fauna (Akan et al.,, 2008). It may be due to high
concentration of acid base and salt in the effluent (Jamal et
al., 2011).

Hemamalini and Sneha (2014) reported that the Discharge of
effluent with alkaline pH into ponds, rivers, etc. for irrigation
may be detrimental to aquatic biota such as zooplankton and
fishes. The alkalinity of natural water is due to the salt of
carbonates, bicarbonates, borates, silicates and phosphates
along with hydroxyl ions in the free state (Islam et al., 2014).
In the study conducted by Napit (2014), the level of O by
Tidy s test was reported within the permissible limit.
Dissolved silica exists as monosilicic acid at low
concentrations. As silica concentration increases, polysilicic
acid begins to form. Once formed, it will grow to spherical
colloidal silica particles or to large polymerized silica
networks depending on pH, temperature, silica concentration
and TDS (Bergna and Roberts, 2006). Chloride is introduced
into tannery effluents as sodium chloride usually on account
of the large quantities of common salt used in hide and skin
preservation or the pickling process. Being highly soluble and
stable, they are unaffected by effluent treatment and nature,
thus remaining as a burden on the environment. Chloride
inhibits the growth of plants, bacteria and fish in surface
waters; high levels can lead to breakdown in cell structure. If
the water is used for irrigation purposes, surface salinity
increases through evaporation and crop yields fall. When
flushed from the soil by rain, chlorides re enter the ecosystem
and may ultimately end up in the ground water (Bosnic et al.,
2000). Calcium, magnesium, carbonates, bicarbonates,
sulphates, chlorides, nitrates, organic matter together associate
and form hardness of water (Salim et al, 2013).
Determination of Biological Oxygen Demand (BOD) is one
of the important parameters used in water pollution to
evaluate the impact of waste waters on receiving water bodies
(Arasappan Sugasini and Kalyanaraman Rajagopal, 2015).
Increase in BOD which is a reflection of microbial oxygen
demand leads to depletion of Dissolved Oxygen (DO) which
may cause hypoxia conditions with consequent adverse
effects on aquatic biota (Jerin, 2011). Chemical Oxygen
Demand (COD) test is the best method for organic matter
estimation and rapid test for the determination of total oxygen
demand by organic matter present in the sample (Arasappan
Sugasini and Kalyanaraman Rajagopal, 2015). Increased
amount of COD may be due to high amount of organic
compounds which are not affected by the bacterial
decomposition (Nagarajan and Ramachandramoorthy, 2002).
Sharma and Malaviya (2013) also reported alkaline pH, high
colour intensity, and high values of physicochemical
parameters such as COD, TDS, TSS, chloride, sodium and
nitrate of waste water. Several components in effluent contain
nitrogen as part of their chemical structure. The most common
chemicals are ammonia (from deliming materials) and the
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nitrogen contained in proteinaceous materials (from
liming/unhairing operations). High level of N2 in aquatic
system leads to eutrophication (Bosnic et al., 2000). Estuaries,
the important contributors of fisheries in India, suffer from
severe loss of fish production due to increased
industrialization and urbanization along the coastal zone by
continuous discharge of industrial effluents (Padmini et al.,
2007). Temperature is an important limiting factor, which
regulates the biogeochemical activities in the aquatic
environment. Generally water temperature correspond with air
temperature indicating that the samples collected from
shallow zones has a direct relevance with air temperature,
shallow water reacts quickly with changes in atmospheric
temperature (Rajkumar et al., 2011). Temperature controls
behavioral characteristics of organisms, solubility of gases
and salts in water (Vincy et.al., 2012). pH of water is an
important environmental factor, the fluctuation of pH is
linked with chemical changes, species composition and life
processes. It is generally considered as an index for suitability
of the environment (Rani et al.,, 2012). Highest EC was
recorded in high may be due to the Industrial Effluent because
it contained many chemicals, salts and dissolved solids
(Mishra and Saksena, 1993). Higher EC indicates the
presence of high amount of dissolved inorganic substances in
ionized form (Murhekar, 2011). The alkalinity of water is its
capacity to neutralize acids. Alkalinity of water is a measure
of weak acid present in it and of the cations balanced against
them (Singh et al., 2010). Total alkalinity depends on the
concentration of the substance which would raise the pH of
the water. High levels of alkalinity indicate the presence of
strongly alkaline industrial waste water and sewage in the
estuary (Safari et al., 2012). High values of hardness are
probably due to the regular addition of large quantities of
detergents used by the nearby residential localities into lakes
that drain into estuaries (Krishna et al., 2017).

Variation in dissolved oxygen content showed that that the
temperature and salinity affect the dissolution of oxygen
(Vijayakumar et al., 2000). High BOD might be due to the
decomposition of organic matter and decay of vegetation in
river which mixed with sea water during rainy season and the
chemical oxygen demand (COD) was higher in the rainy
season than the dry season. Since COD has a direct
relationship with BOD, the reasons adduced for BOD being
higher in the rainy season are also responsible for COD. The
COD values of the industrial effluents were observed to be
high and therefore contributing to the pollution of the river
and calcium value was found higher during post monsoon and
lower value during monsoon season. The value of chloride
was found higher which might be due to high salinity, tidal
flow and low fresh water mixing and low value was found
during monsoon season due to rain and more mixing of fresh
water from river. Fluctuation in chloride is not related to
pyrite oxidation, but due to the tidal and seasonal changes in
the river. Higher value of sodium due to high salinity and low
value due to rain and flow of river water (Gadhia et al., 2012).
The higher concentration of nitrate could be attributed due to
the variation in phytoplankton, excretion, and oxidation of
ammonia and reduction of nitrate and by recycling of nitrogen
and also due to bacterial decomposition of planktonic detritus
present in the environment The recorded low nitrite values
during summer season may be due to less freshwater inflow
and high salinity (Govindasamy et al., 2000 and Kannan et
al., 1996). Further, the increased nitrates level was due to

freshwater inflow, mangrove leaves (litterfall) decomposition
and terrestrial runoff (Karuppasamy et al., 2000 and
Santhanam et al., 2003). The recorded high concentration of
phosphates during monsoon season might possibly be due to
the intrusion of upwelling seawater into the creek, which in
turn increased the level of phosphate (Nair et al., 1984). Low
summer values could be attributed to the limited flow of
freshwater, high salinity and utilization of phosphate by
phytoplankton (Senthilkumar et al., 2002). The phosphate
content during winter month was higher and lower in summer
months (Krishna et al., 2011). Ammonia is present in
terrestrial and aquatic environments. Plants and animals
excrete ammonia; it is produced by the decomposition of
organisms and by the activity of microorganisms (Prosser et
al., 2002). Silicate is associated with land-based resources
with concentration higher in rainy season than in dry season
(Wu et al., 2007). The physicochemical properties and heavy
metals concentration of the effluent varies depending on the
process of tanning adopted in various industries (Vidya and
Usha, 2007). The crops and vegetables, which when
consumed cause serious health hazards to the consumer
(Mohanta et al., 2010).

CONCLUSION

The analysis of physicochemical parameters of effluent for
the period of January to June 2017 confirms that the waste
water released from the industry has higher concentration of
EC, BOD, COD, TSS, TDS etc. From the result of
physicochemical analysis of effluents, it has been concluded
that EC, TDS, chlorides, sulphates, BOD, COD, Sodium and
Calcium etc. are very high in concentration. Heavy metal
concentration also shows great variability. The effluents
without proper treatment should not be discharged into the
nearby water body or soil which leads to environmental
problems and affect the flora and fauna of that particular
habitat.

References

1. Akan, J.C., Abdulrahman, F.l., Dimari, G.A,
Ogugbuaja, V.O. (2008) Physiological determination
of pollutants in waste water and vegetables samples
along the Jakara waste water channel in Kano
metropolis, Kano state, Nigeria. Eur. J. Sci. Res., 23:
122-133.

2. Arasappan Sugasini and Kalyanaraman Rajagopal.
(2015) Characterization of  Physicochemical
Parameters and heavy metal Analysis of Tannery
Effluent. Int. J. Curr. Microbiol. App. Sci., 4(9): 349-
359.

3. Arul Antony, S., Balakrishnan, M., Gunasekaran, S and
Natarajan, R.K. (2008) A correlation study of the
ground water quality in the Manali Petroleum
Industrial Region in Tamil Nadu, India. Indian Journal
of Science and Technology., 11(6): 1-10.

4. Ayyappan, S., Jena, J.K and Mohan Joseph, M. (2002)
(Eds). Published by AFSIB, Mangalore and AeA,
Bhubanewar India. pp 245-248.

5. Bergna and Roberts. (2006) Colloidal Silica:
Fundamentals and Applications. CRC Press. p.131.

6. Bosnic, M., Buljan, J., Daniels, R.P. (2000) Pollutants
in tannery effluents. Regional program for pollution
control in the tanning industry in South-East Asia

5074



International Journal of Current Advanced Research Vol 6, Issue 08, pp 5070-5076, August 2017

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

US/RAS/92/120, United
Development organization.
"Business Refineries". CPCL. (2017) Chennai floods:
Chennai Petroleum plunges 5% as company shut its
refinery". Daily News and Analysis.

"CPCL - History". NDTV Profit. (2016).

"CPCL resumes rest of the operations at Manali
Refinery". Business Standard. (2015).

Chakrapani, G.J. (2005) Major trace element
geochemistry in upper Ganga river in the Himalayas,
India. Environ. Geol., 48: 189-201.

Charlesworth, S.M. and Foster, 1.D.L. (1999)
Sediment budgets and metal fluxes in two contrasting
urban Lake catchments in Coventry, UK. Applied
Geography., 19(3): 199-210.

Clesceri, L.S., Greenberg, A.E and Eaton A.D. (1998)
Standard methods for the Examination of water and
waste water 20th edition published by Washington
D.C., American Public Health Association.
Comprehensive Environmental Pollution Index, Down
To Earth, January, 15(2010)

Dash, J.R., Dash, P.C and Patra, H.K. (2006) A
correlation and regression study on the groundwater
quality in rural areas around Angul-Talcher industrial
zone. Indian J. Environ. Prot., 26(6): 550-558.

Deepa, S., Valivittan, K., Vincent, 1., Tharadevi, C.S.
(2011)  Characteristics  of  tannery  effluent,
Thirumudivakkam, Chennai, Tamilnadu. J. Basic Appl.
Biol., 5: 265-270.

Gadhia, M., Surana, R and Ansari, E. (2012) Seasonal
Variations in Physico-Chemical Characterstics of Tapi
Estuary in Hazira Industrial Area. Our Nature., 10:
249-257.

Goel, P.K. (2000) Water pollution causes effects and
control. New Age International Publication Ltd., Publ.
New Delhi 269.

Govindasamy, C., Kannan, L and Jayapaul, A. (2000)
Seasonal variation in physico-chemical properties and
primary production in the coastal water biotopes of
Coro-mandel Coast. India J. Environ. Biol., 21: 1- 7.
Hemamalini, V. and Sneha, S. (2014) Biodiversity
characterization of bacterial and fungal isolates from
gold electroplating effluent. J.  Appl. Environ.
Microbiol., 2: 212-219.

Islam, B.l., Musa, A.E., Ibrahim, E.H., Salma, A.A.S
and Babiker, M.E. (2014) Evaluation and
characterization of tannery waste water. J. Forest Prod.
Ind., 3: 141- 150.

Jain, P., Sharma, J.D., Sohu, D and Sharma, P. (2006)
Chemical analysis of drinking water of villages of
Sanganer Tehsil, Jaipur District. Intnl. J. Environ.
Science and Tech. 2(4): 373-379.

Jamal, M., Dawood, S., Nausheenawood, S and
llango, B.K. (2011) Characterization of tannery
effluent. J. Ind. Pollut. Control., 20: 1-6.

Jayaprakash, M., Srinivasalu, S. Jonathan, M.P and
Mohan, V. (2005) A baseline study of physicochemical
parameters and trace metals in water of Ennore Creek,
Chennai, India. Mar. Poll. Bull., 50: 583-589.

Jerin, S. (2011) Isolation of microbes, treatment of
flavour effluent using native fungus, Aspergillus sp.,
reuse of biotreated water for germination and growth of

Nations Industrial

5075

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

ornamental  plant,  Chrysanthemum  sp.
Dissertation University of Madras.

Kannan, K., Rajasekaran, G and Raveen, R. (2009)
Bacterial analysis of soil samples collected in and
around a sugar mill in Tamilnadu. J. Ecobiol., 24: 191-
195.

Kannan, K.S., Lee, K.J., Krishnamoorthy, R.,
Purusothaman, A., Shanthi, K and Rao R. (2007)
Aerobic chromium reducing Bacillus cereus isolated
from the heavy metal contaminated Ennore Creek
sediment, North of Chennai, Tamilnadu, South East
India. Res. J. Microbiol., 2(2): 130-140.

Kannan, R. and Kannan, L. Physcio—chemical
characteristics of sea weeds beds of the palk Bay,
Southeast coast of India. Indian J. Mar. Sci., 25: 358-
362.

Karuppasamy, P.K. and Perumal, P. (2000)
Biodiversity of zooplankton at Pichavaram Mangroves,
southeast coast of India. Adv. Bio. Sci., 19: 32-32.
Kavitha, R.V., Krishna Murthy, V., Roshan Makam
and Asith, K.A. (2012) Physico-chemical analysis of
effluents from pharmaceutical industry and its effiency
study. International Journal of Engineering Research
and Applications., 2(2): 103-110.

Krishna, P.V. and Madhusudhana Rao, K. (2011)
Need for conservation and management of mangrove
wetlands in the river Krishna estuarine region, in
Andhra Pradesh. India Aquacult., 12(2): 257-264.
Krishna PV, K Anil Kumar, Panchakshari V and
Prabhavathi K. 2017. Assessment of fluctuations of the
physico-chemicalparameters of water from Krishna
estuarine region, East Coast of India. International
Journal of Fisheries and Aquatic Studies. 5(1): 247-252
Mariappan, V., Rajan, M.R., David Ravindran, A and
Prabakaran, P. (2005) A systemic study of water
quality index among the  physicochemical
characteristics of groundwater in and around Thanjavur
Town. Indian J. Environ. Prot., 25(6): 551-554.
Mishra, S.R. and Saksena, D.N. (1993) Planktonic
fauna in relation to physico-chemical characteristics of
Gauri Tank at Bhind, M. P. India. Advances in
limnology Narenda Publishing house, New Delhi, pp.
57-61.

Mohanta, M.K., Salam, M.A., Saha, A.K., Hasan, A
and Roy, A.K. (2010) Effect of tannery effluents on
survival and histopathological changes in different
organs of Channa puntatus. Asian J. Exp. Biol. Sci., 1:
294-302.

Mukunda Kesari Khadanga, Snehalata Das and Bijoy
Kumar Sahu. (2012) Seasonal Variation of the Water
Quality Parameters and its Influences in the Mahanadi
Estuary and near Coastal Environment, East Coast of
India. World App. Sci. Journal., 17(6): 797-801.
Munian, A. (2010). Dynamics of residential water
demand and supply in India : a case study of Chennai
City. New Delhi: Gyan Pub. House. p. 128

Murhekar, G.K.H. (2011) Assessment of physico-
chemical status of ground water samples in Akot city.
Research Journal of Chemical Sciences., 1(4): 117-
124,

Nagarajan, P. and Ramachandramoorthy, T.R. (2002)
Oil and grease removal from steel industry waste water

B.Sc.,



Comparison of Physico-Chemical Analysis Between Estuary and Groundwater of Chennai, Tamil Nadu, India

39.

40.

41.

42,

43.

44,

45.

46.

47,

48.

by chemical treatment. J. Ecotoxicol. Environ.
Monitor., 12: 181-184.

Nair, P.V.R., Gopinathan, C.P., Balachandran, V.K.,
Mathew, K.J., Regunathan, A., Rao, D.S and Murty,
A.V.S. (1984) Ecology of mud banks: Phytoplankton
productivity | Alleppey mud bank. Bull. Cent. Mar.
Fish. Res. Inst., 31: 28-34.

Napit, M.K. (2014) Water pollution in Damoh district
a critical review. Asian J. Sci. Technol., 5: 644 646.
Noorjahan, C.M. (2014) Physicochemical
characteristics,  identification  of  fungi and
biodegradation of industrial effluent. J. Environ. Earth
Sci., 4: 32-39.

Padmini, E. and Geetha, B.V. (2007) A comparative
seasonal pollution assessment study on Ennore Estuary
with respect to metal accumulation in the grey mullet,
Mugil cephalus. Int. J. Oceanog. Hydrobiol., 34(4): 91-
103.

Patel, H., Gupta, A and Gupta, S. (2009). Effect of
different culture conditions and inducers on production
of laccase by a basidiomycete fungal isolate Pleurotus
ostreatus. Biosources., 4: 268 284.

Prosser, J.I. and Embley, T. (2002) Cultivation based
and molecular approaches to characterization of
terrestrial and aquatic nitrifiers, Antonie van
Leeuwenhoek., 81: 165-179.

Rajkumar, J.S.I. (2013) Variability of Water Quality
Parameters in Ennore Creek during January to
December 2008 in Tamil Nadu. India Journal of
Environmental Science, Computer Science and
Engineering & Technology., 2(3): 670-676.

Rajkumar, J.S.1., John Milton, M.C. and Ambrose, T.
(2011) Seasonal variation of water quality parameters
in Ennore estuary with respect to industrial and
domestic sewage. Int. Journal of Curr. Res., 33(3):
209-218.

Rani, J., Anita Kannagi and Shanthi, V. (2012)
Correlation of total heterotrophic bacterial load in
relation with hydrographical features of Pazhayakayal
estuary, Tuticorin, India. J. Environ. Biol., 33: 769-
773.

Safari, D., Mulongo, G., Byarugaba, D and
Tumwesigye, W. (2012) Impact of Human Activities
on the Quality of Water in Nyaruzinga Wetland of
Bushenyi District - Uganda. Int. Res. J. Environ. Sci.,
1(4): 1-6.

49.

50.

Sl

52.

53.

54.

55.

56.

57.

58.

59.

60.

Salim, A.B., Gowhar, M., Sayar, Y., AbRashid, B and
Ashok, K.P. (2013) Assessing the impact of
anthropogenic activities on spatio-temporal variation of
water quality in Anchar lake, Kashmir, Himalayas. Int.
J. Environ. Sci., 3: 1625-1640.

Santhanam, P. and Perumal, P. (2003) Diversity of
zooplankton in Parangipettai coastal waters, southeast
coast of India. J. Ma.r Biol. Ass., 45: 144-151.
Senthilkumar, S., Santhanam, P and Perumal, P.
(2002) Diversity of phytoplankton in Vellar estuary,
southeast coast of India In: Proc. 5th Indian Fisheries
Forum.

Sharma, S. and Malaviya, M. (2013) Bioremediation of
tannery waste water by Aspergillus niger SPFSL2-a
isolated from tannery sludge. Int. J. Basic Appl. Sci., 2:
88-93.

Smrithi  and Usha. (2012) Isolation and
characterization of chromium removing bacteria from
tannery effluent disposal site. Int. J. Adv. Biotechnol.
Res., 3: 644 652.

Uwadiae, S.E., Yerima, Y and Azike, R.U. (2011)
Enzymatic  biodegradation ~ of  pharmaceutical
wastewater. International Journal of energy and
environment., 2(4): 683-690.

Vaishnav, S.N. and Shrivastava, V.S. (2007)
Assessment of pollution status of industrial wastewater,
Correlation and Regression study. Indian J. Environ.
Prot., 27(6): 554-558.

Vidya, S. and Usha, K. (2007) Remediation potential
of Ocimum basilicum against tannery wastes. Pollut.
Res., 26: 421- 425.

Vijayanand, S. and Hemapriya, J. (2014) Biosorption
and detoxification of Cr(VI) by tannery effluent
acclimatized halotolerant bacterial strain pv26. Int. J.
Curr. Microbiol. Appl. Sci., 3: 971 982.

Vincy, M.V, Brilliant Rajan and Pradeep Kumar, A.P.
(2012) Water Quality Assessment of a Tropical
Wetland Ecosystem with Special Reference to
Backwater Tourism, Kerala, South India. Int. Res. J.
Environment Sci., 1(5): 62- 68.

Wu, M. L. and Wang, Y.S. (2007) Using
chemometrics to evaluate anthropogenic effects in
Daya Bay, China. Estuar. Coast. Shelf Sci., 72(4): 732-
742.

Zhao, X., Shen, Z.Y., Xiong, M. and Qi, J. (2011) Key
uncertainty sources analysis of water quality model
using the first order error method. Int. J. Environ. Sci.
Tech., 8(1): 137-148.

How to cite this article:

Manju Bashini J et al (2017) 'Comparison of Physico-Chemical Analysis Between Estuary and Groundwater of Chennai,
Tamil Nadu, India', International Journal of Current Advanced Research, 06(08), pp. 5070-5076.
DOI: http://dx.doi.org/10.24327/ijcar.2017.5076.0647

*kkkkhkk

5076


http://dx.doi.org/10.24327/ijcar.2017.5076.0647

