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ABSTRACT

Ground water quality was evaluated using the physico-chemical parametersin the city and rural locations of Salem
district, Tamil Nadu, India after North-East monsoon. Water samples were collected from ten city and seven rural
locations of Salem district. In this study, different parameters like pH, temperature, TDS, alkalinity, hardness, Fe,
dissolve oxygen, chloride, sulphate, BOD were analysed. The conducted study suggested that water quality
management practices must be carried out regularly to conserve the water resources.
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INTRODUCTION

Water plays vital role for human lifésround water has an essential role in human lifee Tonsequences of
urbanization and industrialization lead to ruin thater for agricultural purposes. Ground watendgl@red in rural
especially in those areas where other sources tfriike dam and river or a canal is not considiergb]. During
last decade, this is observed that ground waterpgtited drastically because of increased humdiviges.
Consequently number of cases of water borne diselage been seen which a cause of health hazardar2]
understanding of water chemistry is the bases ef khowledge of the multidimensional aspect of aguat
environmental chemistry which involves the souammposition, reactions and transportation of wgdet,5]. The
quality of water is of vital concern for the maniisince it is directly linked with human welfar¢.id a matter of
history that facial pollution of drinking water csad water-borne diseases which wiped out entirellptipn of the
studied. Water quality assessment is essentigdtution control and protection of surface andugrd waters.

The objective of the present work is an attemphéasure the groundwater water quality and to ki@nastitability
of ground water as a potable water at ten citytlona such as New bus stand, Ammapet, Kannakur@lei,bus
stand, Ponnamapet, Hasthampatty, Ramakrishna Foanl,road, Gorimedu and Korangusavadi and at seweh
locations such as Puthu road, Poosaripatty, Nalgdttd, Theivettipatty, Pottaneri, Muthunaikanpatid
Panchukalipatty of Salem district, Tamil Nadu, bndi

Study area: Salem District in Tamil Nadu is geographically sited between the North latitudes 11°14” to 12°53°
and East longitudes 77 °44” to 78° 50" coveringuaa about 7905.38 square kilometers. The pretgy area is
shown in the Fig 1. The study area experiences ara semi-arid climate with an average annual minmand
maximum temperature 18.9°C and 37.9°C respectividhg geographical formation of study area comprisasl
rock types of granites, gneiss, charnockite, dumptgoxinite, mica and quartzite. The minerals fdun this
locations are magnesite, bauxite, quartz, felddjpaestone, soapstone, dunite, roughstone, grajtites
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Fig.1. Study areafor analysis
EXPERIMENTAL SECTION

Water samples were collected in polyethylene bettiEtwo litres with necessary precaution from ladations.
They were then carefully sealed, labelled and taf@manalysis of physico-chemical parameters sukh p
temperature, TDS, alkalinity, hardness, Fe, dissbloxygen, chloride, sulphate, BOD. The reagentsl tisr this

study were analytical grade. The groundwater sasmpiere subjected to physico-chemical analysis usiagdard
procedure by APHA [7].

RESULTSAND DISCUSSION

The groundwater samples were collected in and ar@atem district. The obtained results are givehahle 1 and
Table 2 for city locations and rural locations mspvely. The experimental results are comparedh wie limits
recommended by ISl and discussed. Groundwater camb@sintimate contact with various mineral, whiahe
soluble in water in varying degrees. The dissolveitherals determine the property of the water foriows

purposes. The water from the study area of halwuc odour. Taste of the water of the water saniplmost of
the locations pleasant in taste.

pH: The pH is used to determine whether a solutioncisli@ or alkaline. The pH values of city locations
groundwater samples are found to be in the range9& - 7.70 (Table 1). The highest value of 7<0bserved at
Ammapet area whereas the lowest value of 6.95 serwkd at Gorimedu area. The pH values of rurations
groundwater samples are found to be in the range8% - 7.60 (Table 2). The highest value of 7$0bserved at
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Muthunaikanpatti area whereas the lowest value.®2 @& observed at Nalikalpatty area. The permisdimit of
pH for drinking water is 6.5 - 8.5 (ISI standardBhe groundwater samples in both city and rurations are found
to be within the acceptable limit of ISI standarfisere is no abnormal change of pH in the groundmnsamples. If
the pH is found beyond the permissible limit, fieafs the mucous membrane of cells [8].

Temperature: The temperature values of city areas groundwatepkss are found to be in the range of 2£9-
30.0°C (Table 1). The highest value of 30@ is observed at Ramakrishna road area wheredswlest value of
26.9°C is observed at Hasthampatty and Gorimedu ardees.tdmperature values of rural locations groundwate
samples are found to be in the range of 26.6- 29.80°C (Table 2). The highest value of 29@ is observed at
Theivettiipatti area whereas the lowest value aD26 is observed at Panchukalipatty area. The peilstéstmit

of temperature for drinking water should not excB&8@ above the receiving water temperature (ISI statg}aThe
groundwater sample is found to be within the aagpt limit of ISI standards. Water temperature tagps the
metabolism of the aquatic ecosystem. High watemptature stress aquatic ecosystem by reducinghitiey af
water to hold essential dissolved gases like oxygen

Total dissolved solids (TDS): The total dissolved solids in water are due topghesence of sodium, potassium,
calcium, magnesium, manganese, carbonates, bictgmrchlorides, phosphate, organic matter, aret pirticles.
The values of the total dissolved solids for thg [cations groundwater samples vary between 2681442 mg/l
(Table 1). The maximum value (1742 mg/l) is recdrdeNew bus stand and minimum value (268 mghgd®rded
at Ammapet area. The values of the total dissobgdidls for the rural locations groundwater samplay between
536 and 2546 mg/l (Table 2). The maximum value @B&/l) is recorded at Muthunayakanpatti and mimimu
value (536 mg/l) is recorded at Pottaneri area. Magimum allowable limit of total dissolved solids drinking
water is 500 mg/l (ISI standards). Away from thermissible level, palatability decreases and mayseagastro
intentional irritation [8].

Hardness. Hardness of the water is due to presence of CaMmpdalts. The hardness values of city locations
groundwater samples were recorded between 115 @adn®/l (Table 1). The maximum value (970 mg/l) is
observed at New bus stand area and minimum valLe rfig/l) recorded at Ammapet area. The hardnesevalf
rural areas groundwater samples were recorded bat®80 and 780 mg/l (Table 2). The maximum valugd (7
mg/l) is observed at Poosaripatty area and mininvatae (330 mg/l) recorded at Pottaneri area. Thenjzsible
level of hardness is 300 mg/l (ISI standards). Triost of the ground water samples have crossegérnigissible
level. Encrustation in water supply structure addease effects on domestic use occur beyond thimipsible
level.

Alkalinity: Alkalinity of the water is due to presence of aarhtes, bicarbonates and hydroxide salts. Theiityal
values of city locations groundwater samples wemrded between 15 and 75.0 mg/l (Table 1). Theimanr
value (75 mg/l) is observed at New bus stand anganainimum value (15 mg/l) recorded at Ammapet afdea
alkalinity values of rural locations groundwatemgdes were recorded between 48.5 and 120 mg/l éT2blThe
maximum value (120 mg/l) is observed at Muthunayaladti area and minimum value (48.5 mg/l) recorded
Pottaneri area.The permissible level of alkalimt00 mg/l (ISI standards). All the ground watemgples are found
to be with in the permissible level. High amountadifalinity in water is harmful for irrigation whiicleads to soil
damage and reduce crop yields [9].

Chloride (Cl): The value of chloride for city locations groundwasemples is ranged from 4.4 — 41.6 mg/l (Table
1). The highest value of 41.6 mg/l is observed atvNbus stand area whereas the lowest value of g im
observed at Ammapet area. Rural locations grouretvestmples show chloride values within the accdptitnit
(250 mg/l) of I1SI standards. The highest value 8f77mg/l is observed at Muthunayakanpatti area edsethe
lowest value of 7.9 mg/l is observed at PottanezaaTable 2). Both the city and rural locationsugrdwater
samples show chloride values within the accepthii¢ (250 mg/l) of ISI standards. Excessive chilarin potable
water is particularly not harmful but the critesat for chloride value is based on its potentialtyh corrosiveness.
Soil porosity and permeability also play an impnotteole in building up the chloride value. Increasdechlorine
level in water is injurious to people suffering doeheart and kidney diseases [10].

Sulphate (SO,4): The sulphate values for the city locations grourtdwaamples are exhibited between 225 and 31
mg/l (Table 1). The maximum value (225 mg/l) isatbat New bus stand and minimum value of sulpt&tar(g/l)

is noted at Ammapet area. The sulphate valuediftteagroundwater samples are well within the pesible limit
except New bus stand area (200 mg/l) of ISI stadslarhe sulphate values for the rural areas groatetveamples
are exhibited between 83 and 297 mg/l (Table 2 maximum value (297 mg/l) is noted at Muthunaypkdin
area and minimum value of sulphate (83 mg/l) i®dat Pottaneri area. The sulphate values fohalgtoundwater
samples are well within the permissible limit excéfuthunayakanpatti area (200 mg/l) of ISI standaHigh
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concentration of sulphate may cause gastro — intéstritation particularly when magnesium and iswad ions are
also present in drinking water resources [11].

Iron (Fe): The Fe values for the city locations groundwatenggas are exhibited between 1.1 and 1.5 mg/l @abl
1) . Highest value (1.5 mg/l) is noted at Old btend and minimum value of Fe (1.1 mg/l) is noted>atimedu
area. The Fe values for the rural locations growdinsamples are exhibited between 0.55 and 0.80(Tiable 2).
The maximum value (0.80 mg/l) is noted at Muthurkaygpatti area and minimum value of Fe (0.55 mg/hated

at Theivettipatti area. All the city and rural Itioms groundwater samples have crossed the pehteidgnit (0.3
mg/l) of ISI standards. Beyond this limit taste/apmance are affected, has adverse effect on damests and
water supply structures, and promotes iron bacteria

Dissolved oxygen (DO): The DO values in the city locations groundwater gl@siwere observed from 1.36 to 2.76
mg/l (Table 1). The highest value (2.76 mg/l) of BJecorded at Ponnamapet area whereas the lvalest (1.36
mg/l) is recorded at Kurangusavadi area. The DQesln the rural locations groundwater samples wbserved
from 1.16 to 2.92 mg/l (Table 2). The highest va(@e92 mg/l) of DO is recorded at Theivettipatti evbas the
lowest value (1.16 mg/l) is recorded at Poosaiiipa#ia. The concentration of dissolved oxygen @éaclwater is 8 —
10 mg/l. In this investigation, the DO is very ldmvall the groundwater samples. It indicates thatdeoxygenation
is due to biological decomposition of organic matihe dissolved oxygen is a regulator of metabatitivities of
organisms. Oxygen is generally reduced in the waierto respiration of biota, decomposition of migamatter,
rise in temperature, oxygen demanding wastes adanic reluctant [12].

Biochemical oxygen demand (BOD): Biochemical oxygen demand is used as an experimemasure of the
amount of biochemically degradable organic mattes@nt in a water sample. The BOD value of the loitgtions
groundwater samples are recorded in the range4® t8 6.72 mg/l (Table 1). Most of the groundwai@mples are
exceeded the permissible limit (5 mg/l) of ISI stards. The BOD value of the groundwater samplesemarded in
the range of 0.84 to 6.72 mg/l (Table 2). Muthwal@npatti and Theivettipati groundwater sampleslesceeded
the permissible limit (5 mg/l) of ISI standards.i§ Indicates that the groundwater has sufferedatkdion due to
continuous discharge of domestic, industrial anaigipal sewage. The high value of BOD at all sangktations
indicates the pollution by biochemically degradadriganic wastes from various sources.

Table 1. Physico-chemical parametersfor ground water samples from city locations

TDS | Hardnesy Alkalinity| Cl SO Fe DO BOD

S.No Location pH| TemperatuRQ) | (ppm) (ppm) (ppm) (ppm)}  (ppm)  (ppm)  (PPM)  (PPIN)

1 New bus stand 7.5 28 174p 970 75 41.6 2P5 1.2 1.66.72

2 Ammapet 7.7 28.5 268 115 15 4.4 3] 1 216 6.5

3 Kannakurichi 7.3 28.8 1345 692 58 35 170 114 2\7 6.4

4 Old bus stand 7 29.7 1471 422 60 28.1 1¥8 1.5 1.94.2

5 Ponnamapet 7.9 29 119 446 56 17.2 153 14 176.4 6

6 Hasthampatty 7.5 26.9 106p 618 61 16.1 188 13 7 6. 3.6

7 Ramakrishna roa 7.2 30 1405 772 63 35.3 168 1.32.8 4.9

8 Four road 7.3 27.1 1062 191 64 17 140 1|2 2.4 5.2

9 Gorimedu 6.95 26.9 1008 176 52 142 132 141 1/68.45

10 Kurangusavady 7.4 27 101p 182 66 16.1 134 12 36 1. 65

Table 2. Physico-chemical parametersfor ground water samplesfrom rural locations

TDS | Hardnesg Alkalinity| Cl S Fe DO BOD
S. No Location pH| Temperatug) | (ppm) (ppm) (ppm) (ppm)  (ppm)  (ppm)  (ppm)  (PPM)
1 Pudu road 7.17 29.1 117] 352 75 4p 155 0{76 1.6 .94 2
2 Poosaripatty 6.9 29 1002 780 56 35 132 073 1/1®.84
3 Nalikkalpatti 6.82 28.8 575 502 52 13 87 089 51f 261
4 Theivettipatti 7.05 29.8 1213 624 63 48 143 0.552.92 6.34
5 Pottaneri 6.88 28.7 536 330 48.5 7.0 88 0.r4 1/831.21
6 Muthunaickenpattyl 7.6 27 2546 505 120 79.7 297 8 (. 2.68 6.72
CONCLUSION

Groundwater samples were collected from ten city s&ven rural locations of Salem district and azredyfor pH,
temperature, TDS, alkalinity, hardness, Fe, DOgriti, sulphate, BOD using standard procedures.véhees of
both city and rural locations groundwater samplescmmpared with the standard permissible valu€s,TBOD
and Fe content are exceeding the permissible limost of the groundwater samples. The maximunarpaters

430



Tharanitharan Venkatesan and Srinivasan Krishnamaoorthy J. Chem. Pharm. Res., 2014, 6(2):427-431

for city location ground water sample from Ammapeta are at permissible level as per ISI standardsvhich is
more suitable for drinking purpose as comparedtherocity location water samples and water samplieaed

from New bus stand location is highly polluted asnpared other water samples. Similarly, it has Heend that
rural location ground water sample from Muthunaygdedty area is highly contaminated as comparedrter areas
water samples. The maximum parameters for grourtdrvgmmple from Pottaneri area are at permisséel las
per ISI standards and which is suitable for drigkpurpose. Most of the water samples from both aitg rural

locations are having more TDS, hardness, BOD ardatieas like New bus stand (city) and Muthunaickégp
(rural) are highly polluted. From the obtained st is suggested to monitor the groundwaterliuand assess
periodically in this study area to prevent theHertcontamination.
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