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ABSTRACT

Ground water samples were collected from different localities in and around Karumandapam
area, of Tiruchirappalli District, Tamil Nadu. Ten groundwater samples were collected and
analyzed for hydro-chemical parameter such as pH, Electrical Conductivity (EC), Total
Dissolved  Solids (TDS), Biological Oxygen Demand(BOD),Chemical Oxygen
Demand(COD),Calcium(Ca),Magnesium(Mg),Total Hardness (TH), Bicarbonate (HCOs3),
Chloride (Cl) and Nitrate (NOg) in order to understand the different geochemical processes
affecting the groundwater quality. The analytical data were compared with WHO data. The
analytical results indicate that the majority groundwater samples are incompatible for drinking
purposes. The aquifers of the study area are polluted due to the intersession of sewage are
industrial effluents of fertilizers.

Keywords: Groundwater, physicochemical parameter, and Hydro chemical Analysis.
INTRODUCTION

Water is essential for the survival of any form of life. On average, a human being
consumes about 2 liters of water every day. Water accounts for about 70% of the weight of a
human body.About80% of the earth’s surface (i.e., of the earth total 50,000 million hectares in
area) is covered by water. Out of the estimated 1,011million km3 of the total water present on
earth, only 33,400m*® of water is available for drinking, agriculture, domestic and industrial
consummation. The rest of the water is locked up in oceans as saltwater, polar ice caps and
glaciers and underground. Owing into increasing industrialization one hand and exploding

population on the other the demands of water supply have been increasing tremendously.
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Moreover, considerable part of this limited quantity of water is polluted by sewage
industrial wastes and a wide array of synthetic chemicals .the means of waterborne diseases and
epidemics still threatens the well being of population particularly in under-developed and

developing countries

Most of the water on this planet is stored in oceans and ice caps which is difficult to be
recovered for our diverse needs. Most of our demands for water are fulfilled by rain water which
gets deposited in surface and groundwater resources. The quantity of this utilizable water is very
much limited on the earth. Though, water is continuously purified by evaporation and
precipitation, pollution of water has emerged as one of the most significant environmental
problems of recent times. Thus the quality as well the quantity of clean water supply is of vital

significance for the welfare of mankind.

It can be said that no water is pure or clean owing to the presence of some quantities of
gases, minerals of life. However, for all practical purposes, pure water is considered to be that
which has low dissolved and suspended solids and obnoxious gases as well as low in biological
life. the high quality of water may be required only for the drinking purposes while for other uses
like agricultural and industrial, the quality of water can be quite flexible, and water polluted up to

certain content, in general sense, can be regarded as pure.

The volume of ground water is which much greater then that of all fresh waterlakes
and steams combined. Underground water plays an important role in the over all water balance
of the enviornment.water balance of the enviornment. As a reservoir, it has an enormous capacity
to store water in rainy periods which can be utilized during dry periods.it helps controlling the
river flow.a river would become a trickle if it is not charged by the groundwater.although the
water is renewable resources it is a finite one . water supply per person decreases as populating
grows.declining water table is one of the factors for the water scaritry proplems. The cause for
this is that the ground water is used at higer rate then its formation.ground water is the water
that percolates downward from the ground surface through the soil pores.different layers of soil

and rock which have become saturated with water are known as ground reservoirs.

34



Sirajudeen J et.al JOAASR-Vol-1-1-May-2015:33-40

Its high specific heat is responsible for prteventing large fluctuations in the surface
temparature of the earth .the high heat of vaporization of water, which on a cal/g.basis,is greater
then that of any other liguid,is also responsible for maintaining the earth’s temparature
relatively constant about one third of the solar energy which reaches the surface of the earth is

dissipated by vaporizing water from oceans,lakes, rivers and ice fields.

Water is an excellent and cheap solvent because which has high di electric
constant,hydrogen bonded ,polar molecule and dipole moment.next to air , water is the most
important substances for the existence of life on earth. The unigue properties of water which
makes it universal solvent and a renewable resources also makes it a substance which by virtue

of these properties has got a much greater tendency to get polluted .

A water pollutant can be defined as physical ,chemical or biological factors causing
aesthetic or detrimental effects on aquatic life and on those who consume water .majority of
water pollutants are however,in the form of chemicals which remain dissolved or suspended in
water and give an enviornmental response which is often objectionable.some times physical
and biological factors also act as pollutants .among the physical factors, heat and radiation are
important factors which have marked effects on organisms.certain micro- organisms present in
water,especially pathogenicspecies, cause disease of man and animals, and can be referred to as

bio-pollutants.

The origin of pollutans can be treced to their natural occurrence on the earth ,formation by
transformation and concentrations of natural substances and their man made synthesis.the
pollutants may arise quite naturally to form part of the background concentrations in the
enviornment.some pollutantscan be formed by way of concentration and transformation of
naturally occuring compounds during their domestic,agricultural or industrial use. Many
chemicals do not occur in the nature,and pollution caused by them is entirely man made. Many
of them move from air to water , air to soil andsoil to water.the factors on which the ground
water pollution depends are the quantity of rainfall,depath of water table,and distance from the

source of contamination and soil properties such as texture,structure and fitration rate.

Water polution can be defined as the presence of any toxic subtance in water which

affects temporay or permanently the quality to its usefuness.
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The presence of any foreign material which changes either physical or chemical
properties of water is also called water pollution is the addition of undersirable and
objectionable gases,solids or liquides in water,if any change by human activities causes water
unfit for human consunption,it is named water pollution.Addition of unwanted substance

material which makes the water harmful to amn,animal and aquatic life is called water polution.

STUDY AREA

The study area karumandapam, which is located in 8 km away from Tiruchirappalli. The
Population of the area is around 20,000 many oil industries and small scale industries are located
in an around this area. They are discharging the waste water, untreated effluent in to the open
land and as canal past several years karumandapam has quite a large population depending only
on the ground water as the main source for personal hygiene and drinking purpose.

D = =
S s b S
TAMIL NADU
STUDY AREA
TIRUCHIRAPPALLI *
DISTRICT 51,82 SAMPLING STATIONS

Parameters S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 WHO
LIMITS
pH 7.6 7.6 7.5 7.3 7.6 7.6 7.6 7.5 7.5 7.4 6.5-8.5
EC 5718 3340 5786 1456 7270 9403 3909 8754 1313 7988 500
TDS 3979 2324 4027 1013 5059 6544 2720 6092 SLE] 5559 500
DO 15 7 8 7 10 5 6 8 12 15 5
TH 500 500 635 915 900 1660 825 940 1540 1025 500
BOD 25.8 24.6 15.6 15.6 15.6 15.6 14.4 15.6 19.8 16.8 10
COD 53.1 64 79 37.7 37.7 50.2 62.8 41.7 30.8 36.5 10
HCO, 265 425 60 525 550 750 300 435 335 400 500
Ca 160 120 152 280 200 176 190 200 446 300 100
Mg 24 49 62 61 98 300 86 108 101 67 150
Cl 183.5 120 1341  508.3 240 328 1341 2711 465 300.7 250
NO, 26.7 18.7 26.7 22.7 30.8 18.1 18.1 13.2 16.2 11.6 50

Table: 1 Physico- Chemical parameters of various water samples collected in and around
karumandapam area in the month of November 2014 (All the values are expressed in ppm

except pH and EC( micromho)pH)
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METERIALS AND METHODS

The ground water samples were collected from the bore wells around of karumandapam
area and during this collection the distance between one and other location was maintained at a
minimum of 2 km. The water samples were collected in clean and dry polyethylene bottles from
bore wells after running them for 5minuts. All the collection of samples was labeled and

transported to the laboratory for the analysis.
Result and Discussion
Electrical Conductivity

Electrical conductivity is a measure of water capacity to convey electric current .It
signifies the amount of total dissolved solids. EC values were in the range of 1313 micromho to
9403 micromho. High EC values were observed for all water samples prescribed WHO (500),
presence of high amount of dissolved inorganic substance in ionized form. High EC values may

cause carcinoma and mortality problem.
Total Dissolved Solids

Total dissolved solid indicates the salinity behavior of ground water. TDS values varied
from 913 ppm to6544 ppm, all the ground water samples showed higher TDS values the
prescribed limit given by WHO (500) ppm. This may due to vegetable decay, evaporation,
disposal of effluent and chemical weathering of rocks. High TDS may cause lung cancer,

arteriosclerotic and cardiovascular disease.
Total Hardness

Hardness is the property of water which presents leather formation with soap and
increases the boiling point. The hardness of water mainly depends upon the amount of calcium
and magnesium salts. The hardness values shown range from500 ppm to 1660 ppm. TH values
for all samples were found above the permissible limit prescribed by WHO (500ppm), due to the
evaporation. The high values of hardness are probably due regular addition of large quantities of
sewage and detergent into water. High concentration of hardness causes heart disease and kidney

stone formation.

37



Sirajudeen J et.al JOAASR-Vol-1-1-May-2015:33-40

Dissolved Oxygen

Dissolved oxygen is important parameter in water quantity assessment and
reflects the physical and biological processes preventing in the water. The DO values indicate the
degree of pollution in water bodies. Do values varied from 5.0 to 9.0 ppm. The DO values
recorded above the permissible limit of WHO(5ppm), that the ground water samples were

showed free from organic contamination. It is suitable for fish and fauna.
Chemical Oxygen Demand

Chemical oxygen is widely used as means, measuring the organic strength of domestic
and industrial waste water. COD values were in the range of 30.8ppm to 79 ppm. COD values of
all ground water samples found above the permissible limited prescribed by WHO (10 ppm).
This may be due to discharge of domestic sewage and industrial waste water to soil and water
bodies. High COD may causes to affect the aquatic life.

Biological Oxygen Demand

BOD is the amount of oxygen retained by the microorganisms to stabilize biologically
decomposable organic matter in waste water under aerobic conditions. BOD values varied from
14.4 ppm to 25.8 ppm. In the present study all the water samples are found beyond the limit
prescribed by WHO (10 ppm). High BOD may cassette affect the aquatic life.

Magnesium

Magnesium is directly related to hardness. Magnesium concentrated ranged between24
ppm to 300ppm. In the present investigation Mg values of all ground water samples were found
below the limit prescribed by WHO (1502) expect the station S6. The high content of Mg is
undesirable for house hold uses, such as washing, bathing and laundering because of
consumption of more soap and other cleaning agent. High Mg causes stone formation and
diuretic action.

Calcium

Calcium is a major constituent of igneous rocks. The major source of calcium in ground
water around basalts. The calcium varied between 120ppm to 446 ppm. Calcium values of all
ground water samples shows higher than the prescribed limit set by WHO (100 ppm). The high
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concentration of calcium may be due to deposits of limestone, dolomite, it may cause intestinal

disease or stone formation.
Nitrate

Nitrogen is a major constituent of atmosphere. Soil bacteria convert it into nitrite and
nitrate. The concentration of nitrate range from 2.3 ppm to 4.1 ppm and the nitrate values in all
ground water samples were found within the limit prescribed by WHO(50 ppm).

Chloride

Chloride ion is a predominant natural form of chlorine and it is extremely soluble in
water. The chloride values showed ranged from 120 ppm to 465 ppm. In the present study all the
chlorides values are found within the limit prescribed by WHO (250 ppm), except the stations
S2, S3 and S7. High chloride may due to the increased weathering and leaching sedimentary
rocks and soils, improper soil treatment and fertilizer applications form drainage and domestic
waste discharge and it causes stomach discomfort, eyes irritation corrosive character of water.

Conclusion

The ground water samples were collected from ten different places in and around
karumandapam area Tiruchirappalli. The samples were subjected to physico- chemical analysis.
The results showed most of the parameters like EC, TDS, COD, Mg and Ca are well above the
permissible limit prescribed by WHO. The all samples indicating that the ground water is
unsuitable for drinking and domestic purpose. The analysis reveals that the ground water of this

area need some degree of treatment before consumption.
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