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ABSTRACT

The ground water quality on the basin of Amaraviver at Karur was studied. Two ground water sanspleere
taken near the basin of the river both sides amdather two samples were taken nearly 0.5 km avesry the river
at seven station. The study was carried out duripgmonsoon season. The samples were subjecteldyticB-
chemical analysis. The results showed that moghefphysico-chemical parameters were in higher thia
permissible limit at most of the groundwater stasio
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INTRODUCTION

Groundwater has been a very important source ofrat various uses since ancient times .Much efdfinking
water used by human and other living beings. Duthmy recent years due to urbanization and indligatéon,
groundwater is increasingly laced with pollutamtst industries, Municipal sewers, and agricultdiglds that are
treated with fertilizers and pesticides. Today, haractivities are constantly adding industrial, éstit swage, and
agricultural wastes in to the groundwater resousatean alarming rate. Groundwater contaminatiogeeerally
irreversible, i.e., once it is contaminated it ifficult to restore the original water. Karur is erof the most
important Industrial cities in Tamil Nadu, which liscated on the bank of river Amaravathi river. ustties of
diverse fields such as dying, bleaching, textiegel rolling mills, cement and Paper are locatednd around
Karur town. There is no proper management and pignfor the disposal of municipal sewage and indaist
efficients at Karur. The city generates organid &émorganic wastes of about 250-300 tonnes per adal/ the
municipal corporation dumps them in the dump yardAmaravathi river. The typical sewage comprising o
domestic and other wastewater are discharging ttlirétto the river without any proper treatment. ride, the
present study has been undertaken to investigatghlgsico-chemical analysis of ground water onhhak of
Amaravathi river at Karur.

Details of study area

The details of the study area were collected frarblie Works Department, Groundwater division, Tai#ddu
water and Drainage board, Agricultural departmemgr Amaravathi on Karur District and located ab8@1km
southwest (SW) of Chefinai. It is centrally locaiadTamil Nadu with an area 11,098 krand lies between
10.95°'N and 78.08° east longitudes.
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Fig. 1 location map of the study area
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MATERIALSAND METHODS

The place of study at which water samples wereectdtl is referred to as ‘Stations’. The study gest to the
quality of Amaravathi river water and its impactthe groundwater. Seven sampling stations aretseled@hey are
represented as Chellandipalayam(S1), Chindan I82))( Sukkaliyur(S3), Thirumanilayur(S4), Sunde¢abs),
Thozilpettai (S6), Pasupathipalayam(S7). The gilawater samples were taken from the bore wells theeside of
the basin of Amaravathi river [LA-7A, 1B-7B] of dastation. Two other samples were collected nemkijometer
away from the river at all the station [1C-7C, 1D}7

The locations of the study area on the samplintiosisiare shown in Fig.1. The samples were coldetieplastic
cans. Prior to use, cans were cleaned thorougidyrimsed with distilled water. They were driedoked, and
labeled. For the estimation of dissolved oxyge@)Dbiochemical oxygen demand (BOD), and chemisayen
demand (COD), well-sterilized BOD bottles were usedll necessary precautions were taken during $iamp
analysis and transportations of water samples ¢o lélboratory (Brown et al. 1974). The physico-cloan
parameters such as pH, electrical conductivityaltatissolved solids, total hardness, carbonatearbanate,
chloride, calcium, magnesium, nitrate, sulphate phdsphate, BOD, COD, and DO were analyzed udieg t
procedure as per standard method of APHA (1995hi%daakam (1984) and Goel (2000)

RESULTSAND DISCUSSION

The groundwater samples were collected during pnepen season. The physico-chemical characteriaties
determined. The obtained results are presentdetifiable 1 and the results are discussed.

pH

pH value is an important factor in maintaining tte&¥bonate and bicarbonate levels in water. The méhaalues
recorded are within the range of 7.1—7.9 for grovaigtr samples (Table 1). The pH values are fourmktwithin
the permissible limit of WHO (1977) (6.5—8.5) irl #le sampling stations for groundwater sample®ré&tare no
abnormal changes in groundwater samples. The iffalinity may be due to the presence of bicart®mans,
which are produced by the free combination of,®@h water to form carbonic acid, which affecte thH of the
water (Azeez et al. 2000). Carbonic acid@s) dissociates partly to produce “jHand bicarbonate ions (Jha and
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Verma 2000). The pH values increase slightly fovugidwater samples in all the sampling stations. fitild
alkalinity indicates the presence of weak basitssalthe soil (Abdul Jameel 2002). The low pH doescause any

harmful effect.
Table1: Physico-chemical characteristic of of ground water in Karur town

Stations pH EC TDS TH | HCOs; | CI Ca Mg | Nos S0, Po, | BOD | COD DO
1A 7.3 | 3290 2303 840 | 444 | 860 224 67.2 | 27 97 0.15] 20 21 5.3
1B 7.5 5178 3625 1400 | 312 |1525| 360 120.0 | 54 167 0.14] 19 14 4.9
1C 7.2 2702 1891 750 388 | 625 168 79.2 |19 85 0.14| 45 56 2.1
1D 7.2 | 3311 2317 860 556 | 790 200 86.4 | 19 97 0.32| 86 63 2.6
2A 7.2 2062 1443 590 368 | 455 144 55.2 | 19 76 0.15] 23 13 4.3
2B 7.3 | 3405 2384 920 | 400 | 910 240 76.8 | 39 116 0.17] 63 25 2.5
2C 7.2 | 4045 2832 1180 | 480 |1020| 304 101.0 | 34 113 0.37] 18 14 4.1
2D 7.2 | 3562 2494 1000 | 352 | 910 248 91.2 | 38 84 0.17] 13 16 59
3A 7.1 7245 5072 2000 | 400 |2150| 480 192.0 | 161 134 |0.20] 63 25 2.5
3B 7.4 | 2019 1413 550 | 472 | 350 144 456 | 17 117 0.98| 14 35 4.7
3C 7.4 | 4496 3147 1250 | 350 |1275| 600 60.0 | 94 143 0.10] 15 21 5.7
3D 7.6 | 3332 2332 920 308 | 780 224 86.4 | 37 150 031 34 41 3.2
4A 7.1 | 8525 5968 2500 | 364 |2750] 640 216.0 | 39 60 0.20| 15 21 5.7
4B 7.1 5440 3808 1500 | 688 |1400| 400 1200 | 71 117 0.24] 23 41 5.8
4C 7.6 2125 1488 610 | 410 | 440 148 576 | 17 81 0.07] 25 18 4.8
4D 7.3 1895 1327 532 600 | 226 131 49.0 | 13 42 0.10| 11 13 5.8
5A 7.1 | 4549 3184 1400 | 468 |1275| 380 108.0 | 50 104 |0.17] 21 22 51
5B 7.1 2775 1943 730 600 | 410 172 72.0 | 18 76 0.14| 13 20 4.4
5C 7.4 |1801 1261 452 | 400 | 356 48 79.7 | 14 26 0.26] 20 21 5.3
5D 7.5 2807 1965 780 | 480 | 640 184 76.8 | 36 85 0.29] 24 28 5.9
6A 7.3 2482 1737 660 | 412 | 515 156 64.8 | 34 144 10.26] 45 56 2.1
6B 7.6 | 3867 2707 1120 | 596 | 690 264 110.0 | 62 111 0.18] 14 14 5.6
6C 7.3 9081 6357 2600 | 600 |2550| 640 240.0 | 99 133 013| 08 18 5.1
6D 7.2 | 3415 2391 1060 | 496 | 830 360 38.4 | 38 76 0.25] 44 36 3.2
7A 7.8 | 3233 2266 900 500 | 760 240 72.0 | 43 151 0.05| 86 63 2.6
7B 7.9 | 3720 2604 1060 | 236 | 760 248 62.4 | 54 152 0.98| 38 38 3.7
7C 7.2 | 3101 2171 900 388 | 730 240 72.0 | 51 106 0.20| 73 34 2.7
7D 7.4 | 2303 1612 630 | 408 | 505 172 48.0 | 38 76 0.20] 14 35 4.7

EC is expressed in pmho/cmAll parameters are expressed in ppm except pH.

Electrical conductivity

The importance of electrical conductivity (EC) is measure of salinity, which greatly affects thst¢ and has a
significant impact of the user acceptance of theewas potable (Yadav S.S. 2011). The higher thisadle solids,
the greater will be the EC (Mehta and Kumar Raj&hl).

The EC values are within the range of 1801-9081 ajoth* for the groundwater samples. The EC values aré wel
above the permissible limit of WHO (1977) (600 urttma®) for groundwater samples. High electrical conduitti

is due to high concentration of inorganic saltsdnic constituents and dissolved minerals in theaewaample
(Murgasanet al.2005)

Total dissolved solids

The total dissolved solids (TDS) values are fourithiw the range of 1261-6357 ppm for groundwatensies.
Most of the groundwater samples show higher TD8egthat are well above the permissible limit of @/977)
(500 ppm). The maximum TDS values are observedtations 4A and 6C. It is to be noted that all these
groundwater stations are located nearer to the.riMee river water along with domestic sewage marcplate into
the groundwater, which may lead to increase in VBlBes (Ward 1994). The same result was infersethtrajit
Sen, Shandil and V.S. Shrivastava, (2011).

Total hardness

The principal cations that impart hardness are @h Mg ions. The anions responsible for hardnessramly

carbonate, bicarbonate, sulfate, chloride, andchteitrThe total hardness (TH) values are withinrtvge of 610-
2600 ppm for groundwater samples. TH values exackéue desirable limit of WHO (1977) (300 ppm) it thie

stations for groundwater samples. It clearly inthsahat high value of TH of groundwater near tkerris due to
the impact of river water containing large quaesitof sewage, detergents, and solid wastes. The szsult was
inferred by Patel (1991) and Bhanja and Ajoy (2000)

Carbonate (CO3) and bicarbonate (HCO3)
The values of bicarbonate are found within the ean§ 308-688 ppm for groundwater samples (TableThe
maximum value of bicarbonate (688 ppm) is recoraestation 4B (Table I). Since the observed pHelow 8.6,
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the carbonate values are not detectable for groateivsamples. The same result was inferred by Zalssain
(2010). Even though the carbonate alkalinity isealhsthe total alkalinity is found, which may beedto the
accumulation of bicarbonates. The bicarbonate wadwe within the permissible limit of WHO (1977p(bppm) for
most of the groundwater samples except 1D,4B, 4D@B and 6C. The high values are found for groustew
samples that are nearer to the river. Bicarbonatesproduced from the decomposition and oxidatiborganic
pollutants (Sadhana 1994) and to the frequent exgghaf atmospheric Cvith water to form HCOs.Zahir hussain
et.al(2012).

Chloride (CI)

The values of chloride are recorded in the rang226f2750 ppm for groundwater samples. Chloridesoae of the
major inorganic anions present in natural watedofithe results from agricultural activities, domestewage, and
chloride-rich rocks. Human body releases very higlantity of chloride (Sharma and Pande 1998). High
concentration of chloride is considered to be tithciator of pollution by high organic wastes ofraal or industrial
origin. The chloride values are exceeded the peaibies limit of 250 ppm in most of the groundwatemngpling
stations. This observation is supported by (Zhhissain, 2004).

Calcium and magnesium (Ca and Mg)

The values of calcium and magnesium are found énrdéimge of 144-640 ppm and 38.4-240 ppm, respégtive
groundwater samples (Table 1). The calcium and esigm values are within the permissible limit of WK{1997)
(200 and 150 ppm) for most of the groundwater sampBut the calcium values are high at stations38# 4A and
6C. High values of magnesium are found at statioBedium ions replace calcium and magnesium ibaseby
reducing their concentration, (Rakh MS and Bhodis 2011).

Nitrate (NO3)

The nitrate values are recorded within the rang&9%161 ppm for all groundwater samples. Nitratkies exceed
the permissible limit of 45 ppm for most of the gnowater samples. High nitrate content in drinkiveter may
lead to goiter, cancer, and methemoglobinemia (Mes@kam 1984).

Sulphate (SOy)
The values of sulfate found in the range of 26-ppih for groundwater samples (Table 1). The vatfesilphate
are within the permissible limit of 250 ppm (WHO7IQ most of the samples stations, (Pawar and SH&IRB).

Phosphate (PO,)

The values of phosphate are within the range d§-0.08 ppm for groundwater samples (Table 1). hgresent
investigation, the values of phosphate are fourektreed the permissible limit of WHO (1977) (0.30m) in all the

sampling stations for groundwater. There is flatian of phosphate values due to the increased sadgations

that encourage the biological degradation of orgamtter and subsequent release of phosphate @aved.1999).
High phosphate values are observed at station 3Bitamay be due to the leaching form minerals ogsor
agricultural run-off, and domestic sewage and ttilezation of synthetic detergents(Elinge CM, ItoddJ, Peni 1J,

Brinin — Yauri UA, Mbongo AN,2011).

Biochemical oxygen demand

The values of BOD are between the ranges of 0886 for the groundwater samples (Table 1) exceettirg
permissible limit of WHO (1977) (5.0 ppm). Highlwas may be attributed to the maximum biologicdivity at

elevated temperatures where as the lowest BOD mdigate lower biological activity. There is an énse
relationship between DO an BOD ( Indira Bai and §e®002; Sengar et al.1985).

Chemical oxygen demand

The COD values are within the range of 13-63 ppngfoundwater samples (Table 1). Chemical oxygemahd
is a measure of pollution in aquatic system. HZDD may cause oxygen depletion on account of deositipn
by microbes. COD values exceed the permissibl@ 10 ppm in all the sampling stations for grdurater,
which indicate the pollution by biodegradable ahdmically degradable organic matter Zahir hussaai(2012).

Dissolved oxygen

The values of DO are recorded in the range of 21ppm for all the groundwater samples. Generbdly, oxygen
values are associated with heavy contamination kgardoc matter. The general trends of changes in DO
concentration in different seasons are directlindirectly governed by fluctuations of temperatarel BOD. This
may be due to the fact that the solubility of diged oxygen increases with decrease in water temper. The
same was inferred by Tiwari (1990). DO contentvafer is also enhanced by the decomposition cdricgmatter

by the microorganisms (Abdularfiu, Majolagbe O, 21
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CONCLUSION

The groundwater samples were taken at the rive&knoéravathi on both sides of each station. Two gdovater
samples were taken near the basin of river on sidés and the other samples were taken about 0.&nkay from
the river at all the seven stations. The waterptasnwere subjected to physico- chemical analySise results of
the above work show that most of the physico-chehparameters like EC, TDS, TH, Cl, HgS80,, BOD, and
COD are well above the permissible limit. The tssshow that most of the groundwater samplingatatnear the
river are much polluted by the intrusion of riveater, dumping of waste, and percolation of domestivage by
inhabitants. Some of the groundwater stationsifieay from the river are also polluted. The groand river water
samples are much polluted in the urban area thah area. This may be due to the heavy pollutaad] domestic
sewage, and other waste by thickly populated irtaats. The above results confirm that the grounemguality is
affected by Amaravathi river water. But if the sapndition continues in future, the groundwateurse will

completely be polluted and become unfit of drinkargl other purposes. It is high time to presencg@otect this
valuable ground source. Hence, dumping of waslieitpd material should be avoided and they shouwldbe let
into the river. The mentioned pollution control asares should be taken properly to protect thergt@nd river
water sources.
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