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ABSTRACT

A study was carried out to determine the concentration of heavy metal ions in and around this area. The present
study has been attempt to analyze the status of heavy metal concentration on the bank of Cooum River at Chennai
city. This study indicates that both urbanization and Industrialization have contributed to the large scale of
pollutions currently observed. The result shows that most of the groundwater is deteriorated more than the
permissible limit of WHO.
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INTRODUCTION

Today water pollution is the biggest problem fonfan beings characterization by deterioration ofwhéger quality
as a result of various human activities which makeser unfit for drinking and domestic purposes.nyaoxic
heavy metals have been discharged into the enveotras industrial waste, causing serious soil amdem
pollution. Water scarcity is increasing worldwided pressure on the existing water resources lisasmg due to
growing demand of different sectors such as domeagriculture and industrial, hydropower etc \Mater is an
essential constituent of all animals, plants anchdu beings. Different sources of water like rainesariver water,
spring water, mineral water bore well water meguiement of each living organisms. Water sourceslable for
drinking and other domestic purpose must possess degree of purity, free from chemical contamioratand
micro-organism [6]. Heavy metal pollution represeah important environmental problem due to itscde@ffects
and accumulation throughout the food chain. Thennsaiurces of heavy metal pollution include eledatipg,
painting and surface treatment industries [20]. Tien sources of water pollution are chemical liegrs and
pesticides getting in an untreated sewage, dumgingaste and industrial effluents into rivers atreams running
close in to the cities and to the low lands [3jedpitation is accompanied by flocculation or cdagan and one
major problem is the formation of large amountsefliments containing heavy metal ions [2]. Theldisge of
large quantities of toxic metals into the air, wadrd soils inevitable results in the transfer olfygant metals to the
human food chain. Heavy metals are also known tdokie to both humans and other living forms, witteir
accumulation over time causing damage to the kidlesr and reproductive system in addition to amdieavy
metal pollution derives from a number of sourcaesluding lead in petrol, industrial effluents amad¢hing of metal
ions from the soil into lakes and rivers by raldeavy metals are basically present in groundwatethese play an
important role in determining the quality of wafer drinking purposes. Metals are considered toaind when they
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enter the body more than the prescribed limit thyt causing harm. In the same way many physicoutad
parameters play an important role in determinirgggbality of water [19].

Cooum River, the urban river of Chennai, startenfff@oovum’ or‘ Koovam’ 70 kms from the city in Thiruvallur
district adjoining Chennai district. The lengthtbg river is around 65kms and flows in three coagion zones of
Nungambakkam, Triplicane, and Kilpauk which covaleut 16 kms. The River Cooum, once a fresh waterce
is today a drainage course collecting surpluse&amall tanks of a minor basin. Hence, the prestedy has been
undertaken to investigate the Heavy metals anatysthe bank of Cooum River at Chennai.

EXPERIMENTAL SECTION

Sampling Stations:

The place of study at which water samples wereectdl is referred to as “Stations”. The studygest to the
quality of Cooum River and its impact on the growater. Experiments were carried out for the watdiected in
the pre monsoon season. Eight sampling statione welected. They are represented as Mogappair(Eakt
Naduvankarai (S2), Arumbakkam (S3), Aminjikarai(S@hetpet (S5), Egmore (S6), Chintadripet (S7)plicane
(Anna Square)(S8). The groundwater samples w&entiom the bore wells on either side of the bahicooum
River [1A-8A, 1B-8B] of each station.

The location of the study area map on the samplingtations is shown in the figure (1).
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The samples were collected in plastic cans. Rdasse, cans were cleaned thoroughly and rinseld didtilled
water. They were dried, cooled and labeled. Atassary precautions were taken during samplingysisaand
transportations of water samples to the labord@r{0]. The samples were subjected to concentratfonetal ions
using standard procedure [11] using atomic absmptpectrometer (Perkin EImer, model 2380). Thé&unsent
was used in the limit of précised accuracy.

74



A. Zahir Hussain and K. M. Mohamed Sheriff J. Chem. Pharm. Res,, 2013, 5(3):73-77

A short-term field survey was conducted in the gtacea. The survey also sought to ascertain thervemality
problems, major activities and sources of pollutidt reagents used were of analytical grade andpeqgent pre-
calibrated appropriately with standard solutiongmpto measurement. Replicate analyses were capédor each
determination to ascertain reproducibility and gyassurance.

RESULTS AND DISCUSSION

The obtained results of heavy metals are tabulatd@a@ble 1. The results are discussed and compeitbdstandard
values.

pH

pH value is an important factor in maintaining tegbonate and bicarbonate levels in water. Thevaldes are
recorded are within the range of 7.5-7.9 for grovatetr samples (Table 1). The pH values are foanwlithin the

permissible limit of 6.5-8.5ppm [4] in all the salimg stations for groundwater samples. There aralmnormal
changes in groundwater samples. The slight alikalmay be due to the presence of bicarbonate iwhigh are
produced by the free combination of £@ith water to form carbonic acid, which affecte tpH of the water [11].
Carbonic acid (HCOs) dissociates partly to produce*jHand bicarbonate ions [12]. The pH values increstis@tly

for groundwater samples in some of the stationke fild alkalinity indicates the presence of weakib salts in
the soil. The low pH does not cause any harmfdatff13].

Electrical conductivity(EC)

The importance of electrical conductivity (EC) is measure of salinity, which greatly affects thet¢ and has
significant impact of the user acceptance of théewas potable [15]. The higher the ionisable splitie greater
will be the EC [16]. The EC values are recordechinitthe range of 740-327@mho cm' for the groundwater
samples. The EC values are well above the petigsiimit of 600 umho cm® for groundwater samples. The
groundwater samples which are very near to the fivave maximum EC values. Percolation of channdkmwa
containing high ionisable salts and intrusion ofnéstic sewage enhance the EC level [14]. High Eega
encountered at station 3B may be due to the higtterof pollution of groundwater by flushing anddiing action
of drainage water, which transfers the surfaceairtation.

Chromium (Cr)

The values of chromium in the groundwater sampteracorded within the range of 0.12-0.26 ppm faugdwater
samples (Table 1). All the values are higher thenpgermissible limit of 0.05 ppm [4]. High conteritChromium

may be due to various anthropogenic activitiesygtidal effluents, tanneries, old plumbing and fedwdd sewages
[18].

Zinc (Zn)

The values of Zinc are found to be in the rang8.88-4.11ppm for groundwater samples. (Table 1)tt#dl values
are below the permissible limit of 5ppm [4]. Thisosvs that Zinc toxicity is absent in the study arddowever,
source of slight high value (2A) may due to agtietdl inputs, domestic waste discharges and thesinidl

effluents [5]. The presence of zinc in alluviallgsialso responsible for concentration in grounghuaZinc occurs
at concentration of approximately 205 mg/kg in dolids of faeces. This shows that insanitary ankygienic

practices may also add to the zinc level. The lowcentration of zinc (4A) in drinking water coulé due to the
fact that pH of water samples was slightly alkalarel its solubility is a function of decreasing gitence all the
samples collected from all the sources are belomfmaximum permissible limit of WHO.

Manganese (Mn)

The values of Manganese are recorded between tige &f 0.01-0.08 ppm (Table 1). All the values laetow the

permissible limit of 0.5ppm [4]. But according t8lIfor drinking water, permissible limit for mangzse is 0.3ppm.
In this study, the groundwater is not much polluted manganese. However, slight rise in its levely rba

accounted for by the influence of domestic wastéymal geological rocks [17].

Copper (Cu)

In the present study the values of Copper are decbbetween 0.52-0.68 ppm for groundwater samplaklé 1).
The values are within the permissible limit of 1ppth Higher copper content at few stations of 24 6A, &7A
reveals greater impact of pollution due to the agepof domestic sewage. The average value of cappd water
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samples are much below the permissible limits. [Blaelevel may be due to absorption process by thile which
reduces the concentration of the heavy metals tenf@]. High level of copper may be due to preseotindustrial
and domestic wastes [8]. The alkaline pH of the imadcan also be the cause of low level of coppsrheavy
metals are precipitated as their salts at high piHaae deposited as sediments.

Lead (Pb)

The values of lead are recorded between the raofy€s01-0.07ppm for groundwater samples. (TableThe
maximum permissible concentration of lead in dmirgkivater is 0.05ppm [4]. The high values are reedrih the
stations 3A and 6A is more than the permissiblétlifthis may be due to the various anthropogeniivities. Lead
contamination of the ground water may be the reskntry from industrial effluents, old plumbingpusehold
sewages containing phosphate fertilizers and huandranimal excreta [5]. The same result was infeose[11].

Iron (Fe)

The values of Iron in the range of 0.55-2.74 ppmgimundwater samples (Table 1). All the valuestdgher than
the permissible limit of 1.0 ppm [4]. High amourititon content was found in most of the samplessThay be
due to the contributed by weathering of rocks asd hy the discharge of effluent and other wastsunface that
percolated into the groundwater. Higher amount ent@red particularly at few stations show that thesg having
high domestic sewage [5]. The high Iron content efso be due to the presence of organic mattereltaid
sediments creating a reducing environment. Excédson will also influence the presence of bacteiin -
reducing) in groundwater.

Nickel (Ni)

The values of Nickel are recorded between the raig®08-0.27ppm for groundwater samples (TableThese
values are higher than the permissible limit of2p@m [4]. Nickel is also non-toxic element, butaitfects
physiological process at very high concentratidme figh values are recorded in the station of 1B&®. The high
level of nickel may due to mixing of variety of was including that of automobile repair shops, tetgatating units,
utensil manufacturing process, sewage, agricultunabff [8]. Higher concentrations of these metaltgained in
water extracts may be due to the presence of wateble salts. High heavy metal concentrationtisbatted to run-
off into the water body. Nickel concentrations iater at all the sites were higher than the upstreameentrations
and the values exceeded the permissible limits. adiawys people are using increasingly the Nickel-Gadm
batteries. Beyond this it may cause allergic ieact

Table 1. Concentrations of metal ions in groundwatesamples.

Station pH EC Cr Zn  Mn Cu Pb Fe Ni
1A 75 1924 015 304 0.07 055 001 192 0.12
1B 78 1437 012 362 007 052 001 185 027
2A 75 963 015 411 007 066 001 205 0.15
2B 77 1654 016 323 006 057 001 1.86 0.08
3A 79 1934 015 382 0.06 061 006 256 0.14
3B 78 3276 026 1.07 006 061 001 055 0.24
4A 78 1272 015 088 0.05 068 001 125 0.11
4B 77 1694 014 127 008 062 001 165 0.15
5A 79 2141 015 166 0.07 061 0.02 274 0.07
5B 7€ 199C 017 1.8¢ 0.0€ 0.6t 0.0z 0.7¢ 0.0¢
6A 76 1689 015 255 0.07 066 007 259 0.25
6B 7.8 740 015 195 006 055 001 195 0.15
A 7E 1,19 0.1€ 1.8t 007 0.6€ 0.0z 1.8¢ 0.1t
7B 78 1263 022 264 006 061 001 145 0.14
8A 75 1634 016 3.13 001 059 001 225 0.12
8B 7€ 1531 0.1 256 0.0¢ 0.6 0.0z 1.4€ 0.27

CONCLUSION

The groundwater samples were taken at the banlooti@ River on both sides of each station. Two gduater
samples were taken near the bank of Cooum Rivall #ie eight stations. The water samples wereesidql to the
concentrations of Heavy metal ions. The resulilafve work shows that the most of the heavy meta are more
than the permissible limit of WHO [4]. The ressliows that the most of the groundwater sampliatiosts are
polluted by the intrusion of Cooum river water, caing of waste and percolation of domestic sewage by
inhabitants. Even though, the condition is very Bagresent, but if the same continues in futuceigdwater source
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will be completely polluted and become unfit forinting and other purposes. This observation indgat
contamination of the environment. Therefore, nudghe water from these wells is suitable for doticasse and its
unlikely to pose a major health risk to consumElence, it is high time to preserve and protect thisiable ground
source. Thus dumping of waste polluted materibtsukl be avoided and they should not be let in®® ritier.
Hence lot of precaution should be done to avoidseqoence.
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