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Abstract

Ground water samples of open well and bore wellected from different places in Madurai and Virudiagar
Districts were analyzed for their hydro — chemidadracteristics and microbial studies. The growater samples
were studied during the month July 2014 from défdrvillages. The various constituents monitomlude the
hydro — chemical characters like pH, alkalinityrdvgess, chloride, total dissolved solids, fluorideymonia, nitrite,
nitrate, phosphate and residual chlorine. Eachrpeter was compared with the standard permissibig bf the
parameter as prescribed by World Health OrganiggdigHO). The water analysis reflected that out@fsamples
2 are under acceptable quality. However in wasmmes from all the sites, microbial count exceetissl
recommended permissible level of WHO. The studyeaés that in few areas, water has high hardneB§, T
fluoride and nitrate content. Hence, ground watest be used for drinking after proper treatmeizs goftening
and defluoridation.
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Introduction

Water is the precious gift of nature to all theiriy Fluoride is an essential trace element for human
beings for sustenance. The suitability of water fo metabolism. Its concentration in drinking waterttie
domestic, agricultural and industrial purposes iyain prime factor to decide whether fluoride is beneaficr
depends on the chemical composition of surface ancharmful. In India, research on the assessmentabdémv
subsurface. Ground water is the major and preferre quality especially with reference to fluoride haseb
source for drinking all over the world even thouith carried out by various workérsingestion of excess of
contribution is very less (i.e. only 0.6%) to thatal fluoride, most commonly in drinking water, can caus
water resources on earth. The degradation of watefluorosis which affects the teeth and bbh&@he present
quality is mainly due to the increasing population, study was therefore undertaken to investigate the
urbanization, industrialization and over — utilipat of qualitative analysis of some hydro - chemical pastars
water resources. The ground water is getting padlu  including natural fluoride levels in Madurai and
because of disposal of industrial effluents, hazasd Virudhunagar Districts, Tamil Nadu, India.

wastes, sewage disposal and deep percolation of

pesticides and fertilizers from activated field2resence  Materials and methods

of various hazardous elements like arsenic, nitrate Hydro—chemical Analysis of Water Quality
sulphate, fluoride, other heavy metals etc.,, in Parameters

underground water have been reported from different

parts of India and world[3]. Selection of water sources and villages was done by
random sampling procedure. Water samples of 10 in
*Correspondence number (5 in the Madurai district and 5 in the
R. Sasi Kumar Virudhunagar district) have been collected from ebor
Department of Chemistry, Saiva Bhanu Kshatriya wells and open well of two different districts atly]
College, Aruppukottai, Tamil Nadu, India 2014. Ten locations selected for water samplingewe
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Virudhunagar district, Tamil Nadu, India. The saegpl The pH mean values of the water samples in the kadu
were collected in sterilized bottles and analyzed f and Virudhunagar districts were 8 and 7.58 respelgti
various hydro — chemical parameters. To analyzeThis approves that the nature of ground water sasnpl
various parameters the standard procedures given iwvary from slightly acidic and slightly alkaline.
APHA (1998) was followed.
Alkalinity
Statistical Analysis The alkalinity mean value of the water samples of
Madurai and Virudhunagar Districts were 288 mgid a
The statistical parameters like mean, SD and anefft 422 mg/L respectively. The cations like calciundan
of variances were calculated for hydro — chemical magnesium imparts alkalinity of water. The highest
parameters. (i) The mean and standard deviatioes ardesirable limit prescribed by WHO is 250 mg/L for
used to know the chemical parameters which aredrinking purposes. The alkalinity of the samples i
deviating from WHO standard. Whenever mean exceedsbove the prescribed limit. The values (288 mg/42a@
the permissible limit fixed by WHO, it is concludéuat mg/L) are slightly higher than WHO level.
those particular places are all contaminated végpect

to that chemical parameter. Hardness
The degree of hardness mean value of the waterleamp
Microbial analysis in the Madurai and Virudhunagar districts were 782

mg/L to 268 mg/L during the analysis. The highest
The microbial analysis like the number of microbial desirable limit prescribed by WHO is 200 mg/L for
colonies were measured by standard plate count)(SPCdrinking purposes. The hardness of the samplakdse
using standard nutrient agar. Microbial analydisl® the prescribed limit. Analysis reveals that thedhass is
different water samples were studied within 24h of greater than 200 mg/L. It means that the waterery
collection. The numbers of microbial colonies were hard. The values (782 mg/L to 268 mg/L) are slight
counted by colony counter. All estimations wergied higher than WHO level. The variation and increate
out using five replicates. The data are preseasetiean  hardness of well water 782 to 268 mg/L is unsuédbt
of five independent determinations. The work was drinking. Hardness prevents soap from latherind an
carried out at Liberty diagnostic and research erent increases the time for boiling the water. Thearilike

Madurai, Tamil Nadu. calcium and magnesium imparts hardness of water.
Results and discussion Chloride

The Chloride mean value of the water samples in the
Hydro — Chemical parameters Madurai and Virudhunagar districts were 438 and 258

Area — wise chemical compositions of 5 water sample respectively. The Chloride values of water samplese
of Madurai District and 5 water samples of Virudagar found higher than WHO level (highest desirable timi
District in the July 2014 are presented in Tablant prescribed by WHO is 200 mg/L). Analysis revealatt
Table 2. Descriptive statistics of water samples i the Chloride is greater than 200 mg/L. It showat the
Madurai District and Virudhunagar District are shoim water is contaminated by some chloride salts.

Table 3. The hydro — chemical parameters are also

represented as in figures. Area — wise microbialysis TDS

of 5 water samples of Madurai and 5 water samples o The TDS content value of water samples in the Maidur
Virudhunagar districts in the July 2014 are preseérin District (mean 1809.6 mg/L) was comparatively geeat

Table 4 and Table 5 respectively. than in the Virudhunagar District (mean 1137.6 mg/L
The TDS values of water samples were found higher
Temparature than WHO level (highest desirable limit prescritieygl

The temperature mean values of Madurai andWHO is 500 mg/L). Analysis reveals that the TDS is
Virudhunagar districts water samples were 31.6 A@ a greater than 250 mg/L. It means that the water is
29.4 °C respectively. The increase in temperaturecontaminated by some solids. The values (782 nm/L
decreases the portability of eater due to expelasfe 268 mg/L) are slightly higher than WHO level. The
imparting CQ and other gases. Thus, the taste of samplevariation and increase of TDS of well water 78268
differs from place to place. (Karunakaretnal., 2009) mg/L is unsuitable for drinking.

pH Fluoride
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The fluoride mean value of water samples in the tiad

and Virudhunagar districts were 1 mg/L and 0.64Lmg/ Nitrate (NO3)

respectively. The fluoride values of water samplese The nitrate mean value of water samples in Madamdi
found permissible level (highest desirable limit Virudhunagar districts were 62 mg/L and 39 mg/L
prescribed by WHO is 1.0 mg/L). If the fluoride tent respectively. The nitrate values of water sampleewe

increases in water that will cause bone problem. found higher than standard WHO except Virudhunagar
district (highest desirable limit prescribed by WHEA5
Ammonia (NHs) mg/L).

The ammonia value of water samples in the Madurai

district (mean 0.3 mg/L) and Virudhunagar district Microbial Analysis

(mean 0.34 mg/L). The ammonia values of water The microbial analysis of water determines the
samples were found permissible level (highest dbkir  portability of water. The Canadian maximum acckleta

limit prescribed by WHO is 1.0 mg/L). concentration of bacteria in the drinking water530
colonies per ml. All the water samples in the abten
Nitrite (NO ) places were contaminated with high amount of badter

The nitrite mean value of water samples in Madara population than Canadian acceptable limit. The aeas
Virudhunagar districts were 0.74 mg/L and 0.74 mg/L for high number of bacterial colonies might be dae
respectively. The nitrite values of water samplese inadequate maintenance of water reservoirs and the
found permissiable level (highest desirable limit percolation of sewage into bore well.

prescribed by WHO is 1.0 mg/L).

Table 1: Hydro — Chemical parameters of 5 groundwadr samples of Madurai District at July 2014

BW= Bore well, OW= Open well, TDS= Total Dissolv&dlids (mg/L), WHO= World Health Organization

Location Source Temp pH Alkalinity Hardness Chloride TDS

°C (mg/L) (mg/L) (mg/L) (mg/L)
Avaniyapurar BW 3C 9 46( 66C 65C 212¢
Othakadz ow 28 7 16C 18C 4C 45€
Pykare BW 35 9 38C 63C 54C 186(
Thiruparankundrui BW 33 7.5 25C 138( 46C 250¢
Valayankulan BW 32 7.z 19C 106( 50C 210C
Standard WHO 25 7.5- 25C 20C 20C 50C

8.5

Table 1a: continued
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Location Source  Fluoride Ammonia Nitrite Nitrate Phosphate Residual
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Chlorine
(mg/L)
Avaniyapuram BW 1 0.5 1 100 0 0
Othakadai ow 1 0 1 45 0 0
Pykara BW 1 0 1 45 0 0
Thiruparankundrum BW 1.5 1 0.2 75 0 0
Valayankulam BW 0.5 0 0.5 45 0 0
Standard WHO 1 1 1 45 1 1

BW= Bore well, OW= Open well, WHO= World Health @gjzation
Table 2: Hydro — Chemical parameters of 5 groundwadr samples of Virudhunagar District at July 2014

Location Source Temp °C pH Alkalinity Hardness Chloride TDS
(mglL) (mglL) (mg/L) (mg/L)
Aruppukottai BW 29 7 170 250 170 708
Kalkuruchi BW 26 6.5 560 210 120 1068
Kariapatti BW 30 7.2 480 350 250 1296
Pandalkudi BW 32 8.2 660 180 270 1332
Vellakulam BW 30 9 240 350 480 1284
Standard WHO 25 785?:— 250 200 200 500

BW= Bore well, OW= Open well, TDS= Total Dissolv&dlids (mg/L), WHO= World Health Organization

Table 2a: continued

Location Source Fluoride Ammonia Nitrite Nitrate Phosphate Residual
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Chlorine (mg/L)
Aruppukottai BW 1 0.2 20 0 0
Kalkuruchi BW 0.2 1 35 0 0
Kariapatti BW 1 1 20 0 0
Pandalkudi BW 0 0.5 45 0 0
Vellakulam BW 1 1 75 0 0
Standard WHO 1 0 45 1 1

BW= Bore well, OW= Open well, WHO= World Health @gjzation

Table 3: Descriptive statistics of water samples iMadurai and Virudhunagar Districts
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Parameters Mean o Ccv
Mdu VNR Mdu VNR Mdu VNR
Temp 31.6 29.4 241 1.62 7.6 5.51
pH 8 7.58 0.84 0.89 10.5 11.74
Alkalinity 288 422 114.43 187.44 39.73 44.41
Hardness 782 268 408.72 70.54 52.32 26.32
Chloride 438 258 208.84 123.51 47.68 47.87
TDS 1809.6 1137.6 707.91 305.48 39.11 26.85
Fluoride 1 0.64 0.316 0.445 31.6 69.59
Ammonia 0.3 0.34 0.4 0.377 133.33 110.88
Nitrite 0.74 0.74 0.332 0.332 44.86 44.90
Nitrate 62 39 22.27 20.34 35.91 52.15
Phosphate 0 0 0 0 0 0
Residual Chlorine 0 0 0 0 0 0

Mdu= Madurai, VNR= Virudhunagar, TDS= Total Disseti Solids, all the parameters are expressed in ,nog/L
Standard Deviation, CV= Coefficient of variance
Table 4: Bacterial analysis of 5 groundwater sampkeof Madurai District

SPC method Madurai District
Avaniyapuram Othakadai Paikara Thirparankundrum Valayankulam
10t 100020 95000 100000 98000 100300
102 3128 2102 2369 1254 4152
10° 540 348 456 211 654
10* 98 65 78 45 121
10° 12 7 8 6 22

SPC = Standard Plate Count method
Table 5: Bacterial analysis of 5 groundwater sampkeof Virudhunagar District
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SPC method Virudhunagar District
Aruppukottai Kalkuruchi Kariapatti Pandalkudi Vellakulam
10! 84000 37000 20000 4200( 43000
102 2452 1810 1010 195¢ 1564
10° 220 320 120 169 243
10* 65 54 25 38 58
10° 4 6 3 8 7

SPC =Standard Plate Count mett
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Fig 1: Comparison of Alkalinity content for water samples between Madurai and Virudhunagar District:
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Fig 2: Comparison of Hardness content for water saples between Madurai and Virudhunagar Districts
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Fig 3: Comparison of Chloride content for water samples beveen Madurai and Virudhunagar Districts

TDS (mg/L)
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Fig 4. Comparison of TDS content for water samplebetween Madurai and Virudhunagar Districts
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Fig 5: Comparison of descriptive statistics of watesamples betveen Madurai and Virudhunagar Districts

Descriptive statistics of water samples in Madurai
and Virudhunagar Districts
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Conclusion

The hydro —chemical and microbial analysis we
performed on ten water samples collected from Meic
and Virudhunagar Districts, Tamil Nadu, India

standard methods. These watare used as such
drinking and other domestic purposes. The studyleh
help the water quality monitoring and managemer
order to improve the quality of water with mainiam
better sustainable management. Results obt:
showed the pH of watesamples vary from slightl
acidic and slightly alkaline. The influence ofrrdall on
the carbonate and bicarbonate ions of water sarms
observed. The comparative analysis suggests thiaati
nature of different water samples and it dependshe
geographical location, time zone and geoloc
foundation. Comparatively Madurai district water su
more polluted than Virudhunagar district water. isl
study would help to create and develop awareness@

the people to maintain the quality of the und waters.

Hence it is suggested to exercise all the nece:
precaution before the water is used for drinkingl
irrigation, otherwise, it may lead to much advensalth
effect. People from the study area should drinly tme
treated water.

Management Plan

Proper treatments of water viz., water softeningl
defluoridation should be done to minimize the hass
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