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ABSTRACT

Eight ground water samples were collected in anduad Karaikal areas during monsoon, winter and s@&mm
seasons and analyzed in order to find out pollufiopact. The heavy metal analyses of Cu, Fe, Mnar@r Pb
were performed for the water samples. This studgsaat detecting the possibilities of ground watealidy
deteriorations due to the improper solid waste dingpvith special reference to heavy metal pollutibBrom the
data, it is shown that except Pb, the other heagtals are present within the permissible limitislta well known
fact that the heavy metal ions are potentially ¢axi human health and could be quite detrimentahiaman life.
Our study suggests the preventive measures whiehltcabe adopted to control the contamination ofeszcPb
present in the ground water around this region.
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INTRODUCTION

Of all the natural resources, water is unarguabéy rhost essential and precious. Life began in weatelr life is
nurtured with water. Ninety seven percent of thelas water is found in oceans. Only 2.5% of therldfs water is
non-saline fresh water. There are organisms, ssi@maerobes, which can survive without oxygen.rBudrganism
can survive for any length of time without waterid a universal solvent and as a solvent it presithe ionic
balance and nutrients, which support all formsfef In India the major source of water used to tibe domestic,
agricultural and industrial needs is the groundewathe ground water is defined as water thatusdounderground
in cracks and spaces in soil, sand and rocks. Sthisce has two distinct functions; firstly, it isignificant source
of both urban and rural population’s water supplgl aecondly it sustains many wetland ecosystems.

Groundwater is used for domestic, agriculture amdustrial purpose in most parts of the world. Thenhn
activities like agriculture and domestic releasggéanumber of pollutants into the water bodiesindia ponds,
rivers and ground water are used for the domesitit agriculture purposes [1]. The major sources afeware
rainfall, surface water involving rivers, lakes agwbundwater involving wells bore welidc In recent years, the
growth of industry, technology, population and watse has increased the stress upon both our lthdvater
resources. Locally, the quality of ground water Ihaen degraded. Municipal and industrial wastegmital
fertilizers, herbicides and pesticides have enténedsoil, infiltrated some aquifers and degradexlground-water
guality. Other pollution problems include sewerkiage, faulty septic-tank operation and landfilldeates. In some
coastal areas, intensive pumping of fresh groungmeas caused salt water to intrude into frestemaquifers.
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As the urbanization process continues, water pofiuproblems have become increasingly evident ane hed to
serious ecological and environmental problems. dtrthl production without adequate regard for emwvinental
impacts has increased water and air pollution,fawdled to soil degradation and large scale gloljpacts such as
acid rain, global warming and ozone depletion. itabolic and physiological activities and life peeses of
aquatic organisms are generally influenced by wat®perature [2].

The sources for ground water supply mostly depegaahuhe rainfall and the resulting percolationtod tvater into
the earth. Another important factor is the quabfythe soil. The heavy metals play a vital roletlie normal
functioning of human body. Imbalance of any of tleavy elements will disturb the normal functionhafman
beings. Heavy metals are added to water systemflmothnatural and man-made sources.

Heavy metals in water refers to the heavy, densgalfit elements that occur in trace levels, bet\ary toxic and
tend to accumulate, hence are commonly referreaisttrace metals. The major anthropogenic sourcéeafy
metals are industrial wastes from mining sites, ufacturing and metal finishing plants, domestic teasater and
run off from roads. Many of these trace metalshégély toxic to humans, such as Hg, Pb, Cd, Ni, &g Sn. Their
presence in surface and underground water at dimslaground concentrations is undesirable. Someyheatals
such as Hg, Pb, As, Cd, Fe, Co, Mn, Cr etc., hasnhdentified as deleterious to aquatic ecosystachhuman
health.
MATERIALSAND METHODS

Study Area:

Karaikal is a very old temple town in Pondicheiltyis on the east coast, about 135 km from Pondighend 300
km from Chennai towards south. The town is smathwai total of 161 sq Km with marine time climateldacated
on the Koramandel coast of the Bay of Bengal. Bhisll town is much seen by tourists as well asripilg. The
town of Karaikal is the second largest region @f timion territory of Pondicherry on the delta of thauvery River.
Karaikal has a rich architectural and religiousitage with special mention of Sri Dharbarenyeswaeasy
Temple, the famous™century temple which is one of the most well knavfrall Lord Shiva's temples in India.

Geology:

The total geographical rural area of the distgc140355.56 hectares; the percentage of cultivaigle to total area
and percentage of irrigated area to total cultivabka are 84.92 and 82.81 respectively. This shivatkaraikal is
predominantly an agricultural area. Agriculturetie most important economic activity in the digtrlaoth in terms
of employment and output. Higher production is doehe existence of the coastal alluvium soil whishvery
suitable for the cultivation of paddy and pulses.

Sample collection:

The heavy metals analyses for the ground water legnape performed during monsoon, winter and suns@asons
(October-2010 to May-2011).The heavy metals sucB@sper (Cu), Iron (Fe), Manganese (Mn), Chromi@n) (
and Lead (Pb) were analysed. The areas in and é&igaraikal were taken for our study. The karaikedas were
selected based on the Tamil Nadu and Puduchergebarhere the waste water flows into ocean. Inedffit
seasons water samples were collected at variousorstasuch as 1)Poraiur(S1) 2)Varichikkudi(S2)
3)Malavangiyur(S3) 4)Nagore(S4) 5)Ambakarathur(%)) Kollapuram(S6) 7) Kottucherry(S7) 8) T. R.
Pattinam(S8).

The samples were collected in polyethylene bottleS litres capacity) which had been thoroughly less and
filled with distilled water, and then taken to tsempling site. The bottles were emptied and rirsssgral time with
the water to be collected. Also, the sample botivese partially filled with the collected water ani@jorously
shaken to note the odour. The sample bottles warered immediately after collection and the tempeeataken.
The above said heavy metals have been analyzed asimic absorption spectrometer as per the stdndathods
of [3].
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RESULTSAND DISCUSSION

¥ elankanni

The result of the AAS analysis of all the samplessihown in Tables & Figures below

Bay of Bengal

Table: 1 Concentration of metal ionsin the groundwater samples collected during M onsoon period- 2010.

Station | Cu Fe | Mn | Cr Pb
S1 0.03| 0.10 0.08 0.01 0.
S2 0.03| 0.3 0.06 0.01 0.
S3 0.03| 0.26 0.04 0.00 0.
S4 0.02| 0.21 0.05 ND 0.0
S5 0.02| 0.12 0.08 ND 0.0
S6 0.05| 0.46 0.09 0.06 0.
S7 0.04| 0.36 0.05 0.06 0.
S8 0.03| 0.22 0.08 0.02 0.

4
4
3
2
2
8
6
4

Table: 2 Concentration of metal ionsin the groundwater samples collected during Post-M onsoon period -2010.

Station | Cu Fe | Mn | Cr Pb
S1 0.02| 0.36 0.05 0.01 0.
S2 0.02| 0.32 0.05 0.01 0.
S3 0.02| 0.35 0.04 ND 0.0
S4 0.02| 0.28 0.04 ND 0.0
S5 0.01| 0.24 0.02 ND 0.0
S6 0.02| 0.3 0.05 0.04 0.
S7 0.02| 0.30 0.04 0.08 0.
S8 0.02| 0.29 0.04 0.08 0.
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Table: 3 Concentration of metal ionsin the groundwater samples collected during Pre-Monsoon period -2011.

Station | Cu Fe | Mn | Cr Pb
S1 0.01| 0.28 0.02 0.01 0.
S2 0.01| 0.23 0.02 0.01 0.
S3 0.01| 0.25 0.02 ND 0.0
S4 0.01] 0.21 0.02 ND 0.0
S5 0.01| 0.21 0.02 ND 0.0
S6 0.01| 0.34 0.08 0.02 0.
S7 0.01] 0.32 0.02 0.02 0.
S8 0.01| 0.30 0.02 0.02 0.

NROFPFPPFP LR

ND — (Non-Detectable), All the values are expressgapm.

Figure: 1 Seasonal variations of Copper
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Figure: 2 Seasonal variations of Iron
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Figure: 3 Seasonal variations of M anganese
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Figure: 4 Seasonal variations of Chromium
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Figure: 5 Seasonal variations of Lead
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During monsoon 2010, the copper content in the mplosater samples recorded the highest value opPid5at S6
and minimum of 0.02ppm at S4 and S5. During poshsoon 2010, the highest level of copper was fowndet
0.02ppm in all stations except S5 with a minimumOdilppm. During pre monsoon 2011, the concentrsitiaf

copper in the groundwater sample were similar listakions (0.01ppm). Lower amount of Cu contens feaind in

most of the samples, which are within the permisdimit (WHO permissible limit of Copper is 1.0ppnj4].The

source of copper may be due to the intrusion ofistrial and domestic wastes [5]. Corrosion of bia@sd copper
pipes also contributes to copper level in watere @lkaline pH of the medium can also be the catismolevel of

copper, as heavy metals are precipitated as thiksr & high pH and are deposited as sediments [6].

Iron is the most commonly available metal on plageth[7]. The iron content of the water samplal$® within the
permissible limit of WHO(1.0ppm). During monsoorgr content of the ground water sample has maximailone
of 0.46ppm at S6 and minimum of 0.12ppm at S5. [Ekel of iron could be the result of clay depositshe area.
The high concentration of iron is also of concesnage amount of ground water is abstracted Hiirdriwater-
wells both in rural and urban areas for drinkingl amigation purposes [8]. Also the presence ohii® responsible
for the brownish — red colour of the water wherwakd to stay for some minutes [9]. Excess of irah aso
influence the presence of bacteria (iron-reducingyround water [10]. Other sources of iron arenkirig water,
iron pipes, and cookware. It affects target orgahich are the liver, cardiovascular system and dysn

The value of Manganese is within the permissiiott lof WHO(0.5ppm), but according to ISl for drink} water,
permissible limit for manganese is 0.3ppm and #ai&l that the water is affected above the valu@ fpm. In this
study, during monsoon 2010, the manganese comethei groundwater samples was estimated to beetred of
0.09ppm at S6. The values are slightly less thapgn [Table.1 and Figure.3]. During post-monsoob®and pre-
monsoon 2011, some of the groundwater sample shavi@chum of 0.02ppm [Table.2, 3 and Figure.3]. Hoer
slight rise in its level may be accounted for bg tinfluence of domestic waste, natural geologicaks and
industrial effluent [11]. Sometimes manganese dnintg water is not suitable for domestic purpose.

Both lead and chromium are highly toxic metals #mely should normally be present only in traces.dLé?b) is
used principally in the manufacturing of lead abattery and alloys. In the present study, the kwdllead and
chromium during monsoon 2010, chromium were founbde maximum of 0.06ppm at S6, lead 0.06ppm atr87 a
0.08ppm at S6[Table.1 and Figure.4, 5]. This shtives lead is generally toxic and it accumulate&idney and

428
Pelagia Research Library



A Abdul Jamed Adv. Appl. Sci. Res., 2012, 3(1):424-429

skeleton. Infact, children up to the age of 6 yeard pregnant women are most susceptible to iteradweffects
[12]. It is seen that all the samples has leadl lalkeve the WHO standard of 0.01ppm. This coulé&ba result of
the use of leaded petrol in cars, generators aed seme mechanic workshops around these areasadlypeattery
chargers [13]. Lead contamination of the groundewamay be the result of entry from industrial efftts, old
plumbing, household sewages, agricultural run-ofitaining phosphatic fertilizers and human and ahiexcreta
[14]. In addition to the symptoms found in acutedeexposure, symptoms of chronic lead exposuredcbal
allergies, arthritis, hyperactivity, mood swingausea, numbness, lack of concentration, seizudesvaight loss.

Chromium is present in small quantities in natltrés maximum present in rocks than in those dtaitype. The
toxicity of chromium depends on its physico-cherhil@ape; hexavalent salts are considered the naosjedous
[15]. During post monsoon and pre monsoon of 2@$level is slightly less than the permissibleitifiTable.2,3

and Figure.4]. The chromium level above the WHGQtlizould pose a threat to human health in thesalitees. The

high level of chromium in these two samples cowddlhe to the presence of chromium in varying comagans in

nearly all uncontaminated aquatic and terrestdabgstem. Also, the presence of chromium in soapgdatergents
used for washing and bathing could be responsitettfe high chromium level in the two samples [1Bhe

chromium level above the WHO limit could pose a#irto human health in these localities.

CONCLUSION

The ground water quality assessment helps to iigahie significant parameters of getting betteoimfiation about
source of pollution. From the obtained resultsievident that, at present the metal ion conceotras not at the
levels which could be hazardous for humans. Bltthe study clearly points out that the concembrag of toxic
metals like Pb, Cr, etc are present in slight ex¢esone or two stations that too in only one sea&wen though,
the condition is not very bad at present, there beproblems if the same continues in future aedglound water
source will be completely polluted and become uftfit drinking and other purpose. Hence, this ishhiigne to
preserve and protect this precious resource. Fsrhecautionary measures should be immediat&bntéo avoid
the consequences.
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