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ABSTRACT

The physico-chemical status of water samples fivenrhajor part of locality in Karur and Tiruchirapgli cities,
Tamil Nadu was assessed. The sampling points veézeted on the basis of their importance. The mlogsiemical
parameter like, temperature, pH, electrical condkitt (EC), total dissolved solids (TDS), dissohed/gen (DO),
total hardness (TH), calcium (Ca) magnesium (Mgylism (Na), potassium (K), nitrate (NGsulphate (S¢) and
phosphate (Pg¢) of ground water was determined. The results werapared with standards prescribed by WHO
(2003). It was found that the ground water was aomibated at few sampling sites namely Mayanur pleiaand
Petavaithalai. While the sampling sites showed iglhghemical parameters exceed the water qualitydaieds and
the quality of water is bad and it is not fit foritking purpose. For the statistical analysis, calation co-efficient
(r) were also calculated for these water qualityardrcteristics.

Keywords: Groundwater, physicochemical parameters, statistitalysis, Karur and Tiruchirappalli cities.

INTRODUCTION

Natural resources are the important wealth of auntry, water is one of them. Water is a wandethefnature’
No life without water "is a common saying depending upon the fact tha¢mstthe one of the naturally occurring
essentional requirement of all life supporting \atiés [1]. However, rapid industrial development, economi
growth, and population growth have intensified teguirements for a vast number of materials andiymts,
leading to an increase in the number of factomesgarious places across the World. Consequentbijable water
resources have been reduced, while the environinpaliaition of open water systems has increasedvéVer,
recently, social concerns and the requirementfigirenmental conservation have increased acros@vitidd, with
rising economic standards, which has led to thablishment of wastewater treatment facilities rtéarindustrial
complexes for the efficient control of wastewat®}. So its quality is likely to change day by dayddrom source
to source. Any change in the natural quality mastutb the equilibrium system and would become ufuiit
designated uses. The availability of water throsigtiace and groundwater resources has becomeatdty to day.
Only 1% part is available on land for drinking, iagiture, domestic power generation, industrial tanmation,
transportation and waste disposal [3-5]. Traditicmaproaches to evaluate river water are usualBethaon the
comparison of the parameter values monitored with lbcal normative. The analysis including one oms
parameters grouped according to a common featuyegiaea partial information on the overall qualitywater. It is
difficult in integrating many parameters via thaditional approaches to providing a global watealigy of a
watershed [6]. In India, most of the populatiordependent on groundwater as the only source okidgnwater
supply. The groundwater is believed to be compaghtimuch clean and free from pollution than susfaater. But
prolonged discharge of industrial effluents, doneesewage and solid waste dump causes the grouedwat
become polluted and created health problems [7#.r&pid growth of urban areas has further affegredindwater
quality due to overexploitation of resources angrioper waste disposal practices. Hence, theravizyal a need for
and concern over the protection and managementafngwater quality [8]. Heavy metals are prioritxit
pollutants that severely limit the beneficial usevater for domestic and industrial application.[9he lakes have
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complex and fragile ecosystem, as they do not keifecleaning ability and therefore readily accuatelpollutants
[10]. The physicochemical parameters and tracelmetaents of water samples from Delhi were assefkH. The
most of water bodies in India needs to be treatddrb using it in domestic applications by variousans. Ground
water contains high amount of various ions, sattsso if we were using such type of water as detalater then it
leads to various water-borne diseases [12]. Theemrence of urbanization and industrialization @adspoil the
water. For agricultural purposes ground water f@@ed in rural areas especially in those areagevbther sources
of water like dam and river or the canal is notilabde. During last decade, this is observed thatdround water
get polluted drastically because of increased huadivities [13-15]. Hence it is very essentialnaintain the
quality of ground water for human consumption, tfee aquatic life and for other subsequent usessi@ering the
above aspects of groundwater contamination, theeptestudy was undertaken to investigate the impathe
groundwater quality of some canal water and boréwagter samples in Mayanur to Petavaithalai afdsetween
Karur and Tiruchirappalli districts in central regiof Tamil Nadu. Thus, in this research work a@erapt has been
made to assess the physical and chemical parametegsoundwater like, Temperature (T), pH, eleetic
conductivity (EC), total dissolved solids (TDS),sslblved oxygen (DO), total hardness (TH), calciuGa)(
magnesium (Mg), sodium (Na), potassium (K), nitid®© 3), sulphate (S¢) and phosphate (Pg) of canal water
and Bore well was determined. The analyzed date e@mpared with standard values recommended by \NED

MATERIALSAND METHODS

Mayanur to Petavaithalai which is situated in theru¢ and Tiruchirappalli districts is heart of thiate in Tamil
Nadu (central region) has become an importanthsisause of the natural resources available ardufithére are
various existing industries and industrial estalésese industries use huge quantity of water focessing and
release most of the water in the form of wastewdtbe wastewater being generated is dischargedhetmearby
water resources. Similarly the geochemical and mmlggical structural changes due to weathering raksp
leaches out some chemicals/minerals from the geoétdo surface and groundwater and may changetiggnal
characteristics of water which could be rather Hafo human health after consumption. The peopée wsing
canal water, tube well water as well as municipatew for their daily need. The literature surveyeas that no
water quality managemerdtudies are made in this region so far. Hence tlesemt study was planned and
undertaken. Mayanur (canal water), inner placeMayanur & Seelapillayarputhur (bore water), lalafednal
water), inner places of lalapet & mahendramangaapetavaithalai (bore water), site selected weoanfdifferent
localities in Karur and Tiruchirappalli districtsrfsamples collection.

The sample were collected from all the stationsla®0 am to 12.00 noon in both the seasons foripbrghemical
examinations, different methods of collection amehdiing were adopted based the standard procefilifgsThe
samples were collected in plastic canes of fivardittapacity without any air bubbles. The instruime@vere used of

accuracy. The temperatures of the samples wereumsehf the field itself at the time of sample eotion. The
samples were kept in refrigerator maintained®at 4

Figure 1: Map of study area along with sampling locations
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South Bank Canal located in
between Karur and
Tiruchirappalli Districts
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Water samples from seven sampling sites were d¢etleduring a post monsoon period. The samplingtimaes in
Karur and Tiruchirappalli districts for assessmainphysico-chemical parameter status of ground maate given in
Table 1and Figure 1.

Table: 1 Ground water sample location

No of samples Water type Area of samples Co ordmat

1 Surface water Mayanur 10°56 N 78°14 E
(Canal)

5 Bore well Mayanur
(TR)

5 Bore well Lalapet 10°34 N 78°15 E
(TR)

3 Bore well Pettavaithalai 10°54 N 78°35 E
(TR)

1 Surface water  Lalapet
(Canal)

5 Bore well Seelapillayarputhur ~ 10°94 N 78°34 E
(T

5 Bore well Mahendramangalam  10°56 N 78°27 E
a

TR - Towards Right of the canal water
TL - Towards Left of the canal water

Analysis was carried out for various water quatisrameters such as Temperature, pH, electricaluntindy (EC),
total dissolved solids (TDS), dissolved oxygen (D@jal hardness (TH), calcium (Ca) magnesium (Mogdium
(Na), potassium (K), nitrate (N{D sulphate (S¢) and phosphate (RPusing standard method [18-20]. All The
reagents used for the analysis were AR grade anbledlistilled water was used for preparation dfisons.

RESULTSAND DISCUSSION

The physico-chemical parameters of the above memi@s in Karur and Tiruchirappalli cities can dsculated
and it is describe as bellow,
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Table-2: Readings of Physico chemical parametersin Different Stations

Parameters Se May La Mah Pet WHO
Temp 275 28 29 27.6 30 -

pH 7 7.2 7.1 7.7 7.9 7-8.5
EC 735 2585 887 2989 1925 1400
TDS 2300.5 870 835.5 2582 1995 500
TH 716.5 298 423 235 140 500
DO 55 6.5 75 7.1 8.2 5
BOD 145 8.2 14.1 121 14.6 6
COD 27.8 18.9 26.4 29.5 17 10
Sul 18.2 6.9 11.4 11.7 6.5 250
Nit 35 54 2.2 3.9 2.2 50
Pos 0.5 0.4 0.6 0.6 0.3 0.1
Ca 74 120 118 113 82 100
Mg 48 40 54 81 51 150
Na 112 114 142 135 106 200
K 49 45 74 74 24 12
Se-Seelapillayarputhur May-Mayanur La-Lalapet
Mah-Mahendramangalam Pet-Petavaithalai

WHO-World Health Organization Temp-Temperature
EC-Electrical Conductance TDS-Total Dissolved Solid
TH-Total Hardness DO-Dissolved Oxygen

BOD-Biological Oxygen Demand, COD-Chemical OxyDemand,
Sul-Sulphate, Nit-Nitrate, Pos-Phosphate
Ca-Calcium Mg-Magnesium Na-Sodium
K-Potassium.

Temperature is an important biologically signifitéactor, which plays an important role in the nhetiic activities
of the organism. The temperature was ranging frah©°Z to 30.0°C during the study period. Lowesterat
temperature was observed in the Seelapillayarputfag 27.5 °C. A study increase in water temperaiurtéhe
course of Mayanur was noticed i e 28.0 °C. An iaseein temperature was observed from Mayanur (Z8)Go
Pettavaithalai (30.0 °C). This might be due to pneg of the effluents. Our property of water ig thigh change in
temperature, its density varies and it becomes wigs warming up and more with cooling. pH is anteused
universally to express the intensity of the acidatkaline condition of a solution. Most of the watamples are
slightly alkaline due to presence of carbonatestacarbonates. The pH values of water samples d/dnétween 8.0
to 7.1 and were found within the limit prescribgdWHO. The higher range of Ph indicates higher potidity of
water [21]. Electrical conductivity (EC) is a meeswf water capacity to convey electric currentsignifies the
amount of total dissolved salts [22]. EC valuesenierthe range of 3000 micro chms/cm to 700 miding' cm.
High EC values were observed for three samplingeplaamely Mayanur, lalapet and Pettavaithalai atitig the
presence of high amount of dissolved inorganic tautzes in ionized form.

Total dissolved solids indicate the salinity beloawf groundwater. Water containing more than 5@fLnof TDS

is not considered desirable for drinking water digsp but in unavoidable cases 1500 mg/L is altmnald [21].
TDS values varied from 835.5 mg/L to 2582 mg/L. Aimpling points showed higher TDS values than the
prescribed limit given by WHO. Dissolved oxygenirigoortant parameter in water quality assessmentrefhects

the physical and biological processes prevailinghie water. The DO values indicate the degree dtiftm in
water bodies. DO values varied from 8.2 to 5.5.gdimpling points showed high DO values. Hardnesthds
property of water which prevents the lather forimativith soap and increases the boiling points ofew§3].
Hardness of water mainly depends upon the amounalefum or magnesium salts or both. The hardnasss
shown range from 716 mg/L to 140mg/L. All samplpmjnts were higher than the prescribed limit.

Calcium is directly related to hardness. Calciunmoemtration ranged between 118.00 mg/L to 74.00Lmg/
Seelapillayarputhur and Pettavaithalai are foundvegermissible limit of WHO, except samples froamgpling
point Mayanur, Lalapet and Mahendramangalam. Magnes directly related to hardness. Magnesium eohin
the investigated water samples was ranging frorfi@Bing/L to 40.0 mg/L which were found within WHQnit.
Sodium concentrations were found in between 142@0L to 106.00 mg/L. All Sampling sites showed lowe
sodium concentration than the prescribed limit b @

The major source of potassium in natural fresh witeweathering of rocks but the quantities incee@s the
polluted water due to disposal of waste water [Ptassium content in the water samples varied #41© mg/L to
24.0 mg/L. It is found that the contents of potassin site Lalapet and Mahendramangalam is higleer74 mg/l.
Groundwater containsitrate due to leaching of nitrate with the pertio water. Groundwater can also be
contaminated bgewage and other wastes rich in nitrates. Thetaittantent in the study area varied in the range
5.4 mg/L to 2.2 mg/L and found within the prescdhemit. And Mayanur is higher value of permissibimit.
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Sulphate occurs naturallg water as a result of leaching from gypsum atiter common minerals [18]. Discharge
of industrial wastes and domestic sewage tends to increasmiiisentration. The sulphate concentration varied
between 18.2 mg/L and 6.5 mg/L. and found withia pinescribed limit. Phosphate may occugioundwater as a
result of domestic sewagdetergents, and agricultural effluents with fezélis. The phosphate content in the study
area was found ifrom 0.6 to 0.3 mg/L. All the data can bammarized ifmmable-2and graphicatepresentation of
Average values of thehysicochemical parameters of different siteK@mur and Tiruchirappalli district as shown in
below,

Graphically represented by Different Physico chemical parameters
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To find the relationship between two parameteraic @, the Karl Pearson’s correlation coefficienis used and it
is determined as follows

EXYyXEXZXY
r=

VInEx*-Ex) My -Ey) 7

Here, n = number of data points = values of x—variablg
y = values of y—variable

In statistics, correlation is a broad class ofistiaal relationship between two or more variabldence, it can be
considered as a normalized measurement of covariahice correlation study is useful to find a préalite
relationship which can be exploited in practiceisltused for the measurement of the strength aatistital
significance of the relation between two or moretevajuality parameters. Hence, it is a helpful téml the
promotion of research [25-30]. It can put forwardsgible causal or mechanistic relationships [31-33je
correlation coefficients(r) were calculated andrelation matrix was obtained [34-41]. Here, r idimensionless
index which is in the range of -1.0 to +1.0 inclgsiand exhibits the extent of a relation betweemabtes. The
values of correlation coefficients are listedTiable-3. High positive correlation was found between E.Ql abs.,
Ph and E.C., SUL and TH, COD., POS and COD., K@@d., Na and POS., K and Ca, Mg, Na., while moadyat
high negative correlation was observed between @aIDTDS., NIT and TDS, COD., Ca and T, PH, TDS. aNd
EC, TDS., K and TDS, BOD., NIT and SUL., POS and NVery poor positive correlation was observed featw
BOD and DO., NIT and TH., Ca and COD., Na and TH[B® and NIT., Very poor Negative correlation was
observed between TH and PH,EC,TDS.,DO and T.,BODEM.,COD and T.,SUL and T.,NIT and T,BOD.,POS
and T., Ca and BOD while there is almost no cati@h was found between K and EC.

CONCLUSION

Deviations were observed by some groundwater sanpli€arur and Tiruchirappalli. The water samplesif sites
Mayanur, Lalapet and Pettavaithalai showed poormagtality as compared to other water sample dikes
Seelapillayarputhur, Mahendramangalam. The watempkes from sites Mayanur, Lalapet and Pettavaithaia
polluted and unfit for drinking purpose. The samglpoint Mahendramangalam showed high TDS, DO, B@®
COD are high attention level. Total hardness andiuso content indicating the need of some treatnfent
minimization of the parameters. The sampling sftSeelapillayarputhur for both open well and bomdl\showed
physicochemical parameters within the water qualgiandards and Mayanur, Mahendramangalam and
Pettavaithalai are the quality of water is bad #&nid unfit for drinking purpose. The water shollé treated
properly before its usage as drinking water to @vodssible adverse effects. Therefore, public shtnel made
aware of drinking water quality and careful Managetrof precious natural resources. Water qualgg ahould be
monitored continuously for the welfare of the peopl
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Table 3: Statistical correlation coefficient values

T Ph EC TDS TH DO BOD COoD SUL NIT POS Ca Mg Na
T 1
PH 0.4875 1
EC -0.1542  0.6078 1
TDC 0.16  0.9306  0.6521 1
TH 0.5379 -0.8385 -0.7415 0.0509 1
DO -0.6907  0.1803 0.3329 0.5219 0.1973 1
BOD 0.3934 0.1233 -0.6632 0.1184 0.2753 0.0075 1
COoD -0.6517 -0.3468 -0.2037 -0.061  0.5357 -0.4281.2724 1
SUL -0.6136 -0.5636 -0.5792 -0.2884 0.8885 0.5156.44&81  0.7979 1
NIT -0.6923 -0.2485 0.5607 -0.1062 0.0311 0.344 908. -0.0513 -0.087 1
POS -0.537 -0.3968 -0.1407 -0.1996 0.3805 0.23481060. 0.9218 0.5731 -0.0373 1
Ca -0.1423 -0.1152 0.4602 -0.1789 -0.3647 -0.3246.6526 0.0832 -0.4176 0.3764 0.4277 1
Mg -0.234 0.4821 0.4341 0.6721 -0.2882 0.5646  (1790.6272 0.1592 -0.1404 0.5895 0.2041 1
Na -0.1761 -0.1814 -0.0065 -0.132  0.0063 -0.1104 04%x  0.6651 0.1675 -0.1817 0.8878 0.673 0.5848 1
K 0.485 -0.3352  0.0015 -0.178  0.2189 0.1394 -0.0418.8298 0.3924 0.0323 0.9772 0.6055 0.5978 0.9446
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