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ABSTRACT

Water is referred to as a universal solvent. laiprime necessity of life and has lead to the gnosftpopulation
along banks of natural water sources. Water is meglifor satisfactory performance of physiologicabanism as a
circulatory fluid. Water plays an important role ithe global world. Seasonal variation of groundt@raquality is defined
as the monotonic change in particular constituenith time. Two major causes of variation in waterality data are
seasonality and discharge. The present study ddmdst the quality of drinking water in and arountdi@ambaram Town,
Cuddalore district, Tamil Nadu State. The groundwafuality to be assessed for various seasons iffyasoon & Post
monsoon). Samples have been collected monthlyérdifferent location in and around Chidambaram towhe various
parameters are tested such as pH, chloride, harglnesal dissolved solids, iron, phosphate, flusfidmmonia, alkalinity
and dissolved oxygen. The seasonal variation irugdavater quality parameters has been analyzed. rékelts of the

analysis have been compared with the WHO and Bi®latds and a suitable recommendation have beegested.
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INTRODUCTION

Groundwater is commonly understood to mean wateugying all voids within the geological stratundathe
water that occur below the earth Water from bend¢a¢hground has been exploited for domestic usestock and
irrigation since the earliest times. Demand fosln@ater continues to grow in the human populattonontinuous supply
of freshwater may vary all seasonally and geoggilyi. The study of quality of groundwater alonenis sufficient to
solve the water management problem because theifous/arious purposes depends only on its qualithen seawater
intrusion is the only cause for the salinity of gndwater in an aquifer system, the groundwater doéesnly exhibit high
total dissolved solids (TDS) but also shows a highcentration of most major caution and anionst{Reicand Kreitler,
1993). Hydrogeo chemical data helps in estimatimegetxtended of mixing, the circulating pathways segidence time of
groundwater (Edmunds, 1994). The type and condrradf salts in depend on the geological environmand
movement of groundwater (Ragunath 1987). The pegos$ this study are to examine spatial and tenhpardations of
groundwater chemistry in a coastal aquifer sysféthich is located in Cuddalore coastal area andpné¢ reasonable
processes that control the groundwater chemisthen@cal composition of groundwater and chemicaketpused to

determine factors affecting the hydrogeo chemisfrgroundwater in the study area. Drinking watempotable water is
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defining as that having acceptable quality in teoh#s physical, chemical, bacteriological, andemtability parameters

so that it can be safely used for drinking and aogpkWHO, 2004).
NEED FOR STUDY

With the ever rowing urban population and the nieedncrease housing complex which establish a ama for
construction and development of residential colpnithis has a severe impact on the land and wassgurce and

ultimately leads severely irreversible.
OBJECTIVES OF THE STUDY
* To collect the groundwater sample from various@tatin the study area.
* To study the physical characteristics of the wasmnple.
e To study the chemical characteristics of the wséenples by using a water testing kit.
e To compare the test parameters with the standardsburing the quality of ground water samples.

This study deals with the study of physical, chehicharacteristics of groundwater. Physical praeertike
colour, Electric Conductivity, Odor, pH, Salinityfiemperature, Turbidity and chemical properties l&kkRiminum,

Calcium, Dissolved gases, Hardness, Iron, Magnediitrate, Potassium, Trace Elements.

STUDY AREA

www.veethl.com

Figure 1: Shows a Cuddalore District Map.
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Chidambaram is located at 11.39 N 79.69 E. It isated in Cuddalore district of the south Indiantesta
Tamilnadu, at a distance of 250 km from Chennae Tpography is almost plain with the forest arothwdtown, with no
major geological formation. These are no notableemal resources are available in around town. Dileype is alluvial
conducive for a crop like paddy. The temperaturgea from the maximum of 32.7 0 a minimum 24 c tike rest of the
state. April to June is the hottest month and Dég to January is the coldest. Chidambaram rede@n average of
1200 mm annually which is lesser than the stateagesof 1000 mm. The south-west monsoon with omsdtine and
lasting up to August bring scanty rainfall. Thekbaf the rain fall is received during the northeamtnsoon in the month

of October, November, and December. The averagdeuof rainy days’ range from 35-40 every year.
METHODOLOGY

The water samples collected from the different tiocaare stored in polyethylene bottles of 2—1 c#tyaThese
samples are transported to the laboratory in dpoicéo avoid unpredictable changes in physic-chahand biological
characteristics. Sampling and analysis were cawigdaccording to standard methods prescribed byWtorld Health

Organization.

DATA COLLECTION

Primary Data

Groundwater samples were collected in the variogatlon of Chidambaram town. Various field visiteres
conducted water collection of primary data.

Secondary Data

The historical data on water quality collected fr&aRO, Ground Water division, Chidambaram Town.
The ground-water quality resources have been coatpjdintly by the central groundwater board andestand

surface water resources data center.

Groundwatersample locations are presented in table 1. Differaathods adapted for chemical analysis of

water sample are shown in table 2.

Table 1: Name of the Sample Locations

S. No Sample Location Type of Pump
1 | Usuppur Hand Pump
2 | Kadavacheri Hand Pump
3 | Vallampadugai Hand Pump
4 | Themmur Hand Pump
5 | Meiyathur Hand Pump
6 | Vadamur Hand Pump
7 | NanjaimaghattuVahkai Hand Pump
8 | Thillaividangan Hand Pump
9 | Kodippallam Hand Pump

10 | Kanakkarapattu Hand Pump
11 | Veerankovil Thittu Hand Pump
12 | Kumaramangalam Hand Pump
13 | Kovilanpoondi Hand Pump
14 | Bhuvanagiri Hand Pump
15 | Kodiyalam Hand Pump
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Table 2: Methods Adopted for Chemical Analysis of Viiter Sample

S. No. Parameters Methods
1 pH(mg/L) pH meter
2 CL(mg/L) Mohr’'s Method
3 Hardness(mg/L) Titration
4 Fluoride(mg/L) Water Testing Kit
5 Alkalinity(mg/L) Titration
6 Phosphate(mg/L) Water Testing Kit
7 Ammonia(mg/L) Water Testing Kit
8 Total dissolved solids(mg/L)| Electrical Conduitiivmeter
9 DO(mg/L) Winkler methods
10 Iron(mg/L) Water Testing Kit

RESULTS AND DISCUSSIONS

Table no 3 to 12 are the comparison of water quphtrameters with WHO and BIS standard values.reg@ to
11 are depicted comparisons of water quality patarsevith pre-monsoon and post-monsoon seasonsrebadts show
that pH ranges in which between 6.50 and 8.00 @nponsoon period and 7.00 in 8.50 in post-monsaaiog. The
station Kanakkarapattu recorded the lower valué.b8. It is below the limits as per WHO standai@l$ ¢ 8.5). Chloride
content is more than 250 mg/L the water cannotdsel dor drinking, domestic as well as agricultuseppse. The station
Kadavacheri, Vallampadugai, Themmur, is havingwel concentration. The total hardness varies ftéthto 600 mg/L
in pre-monsoon period, 220 to 587 mg/L in post-noansperiod and 160 to 550 mg/L in the winter seabomost of the
stations, the hardness content is within the pesibies limit. But in the stations Meiyathur, Vadamand Nanjaimaghattu

vazhkai have high hardness content. The water ¢doeosed for drinking purpose.

Table 3: Comparison of Ph Vs Standards

S. No Station Pre Monsoon Post Monsoon WHO Limits Remarks
1 Usuppur 370 424 250-1000 Normal
2 Kadavacheri 110 92 250-1000 Low
3 Vallampadugai 162 212 250-1000 Low
4 Themmur 70 98 250-1000 Low
5 Meiyathur 1556 1400 250-1000 High
6 Vadamur 386 820 250-1000 Normal
7 Nanjaimagatthu Vazhkai 688 464 250-1000 Normal
8 Thillaividangan 640 788 250-1000 Normal
9 Kodippallam 662 804 250-1000 Normal
10 Kanakkarapattu 1740 1732 250-1000 High
11 Veerankovil Thittu 188 294 250-1000 Low
12 Kumaramangalam 230 234 250-1000 Low
13 Kovilampoondi 176 284 250-1000 Low
14 Bhuvanagiri 380 300 250-1000 Normal
15 Kodiyalam 370 424 250-1000 Normal

The fluoride concentration lies in the range of @51.0 mg/Lin pre-monsoon period.0.5 to 1.5 mgilpbst-
monsoon period and 0.5 to 1.0mg/L in winter seasdkalinity is an important determination to the teatreatment plant
operation become the action of coagulants useduudfication requires sufficient alkalinity to errsua proper reaction for

domestic is agricultural purposes carbonates aligliAll the station is within the permissiblenit. Natural water usually
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contains phosphate at concentration less than @/IL.mMhe station Kumaramangalam has higher phospd@tcentration
more than 0.1mg/L.

The present study shows values range of TDS froB+1816 mg/L in both pre-monsoon and post-monsoon
periods. The values of samples in some of theostatare within the permissible limit (< 1500mghut Meiyathur,
Kanakkarapattu, Veerankovilthittu, and Kodiyalara above the permissible limit in both pre-monsod post-monsoon
periods. Dissolved oxygen is used as an indicdttieohealth of a water body. The permissible lifoitdissolved oxygen
is 5-9.5 mgl/l, the station no 4,11,1314 and 15vdtkin the permissible limits. The permissible ltnoif iron in drinking
water is 1.0 mg/L.The station Usuppur and Kanakattar have higher iron concentration

Table 4: Comparison of Chloride Vs Standards (Mg/L)

1 Usuppur 370 424 250-1000 Normal
2 Kadavacheri 110 92 250-1000 Low
3 Vallampadugai 162 212 250-1000 Low
4 Themmur 70 98 250-1000 Low
5 Meiyathur 1556 1400 250-1000 High
6 Vadamur 386 820 250-1000 Normal
7 NanjaimagatthuVazhkai 688 464 250-1000 Normal
8 Thillaividangan 640 788 250-1000 Normal
9 Kodippallam 662 804 250-1000 Normal
10 Kanakkarapattu 1740 1732 250-1000 High
11 Veerankovil Thittu 188 294 250-1000 Low
12 Kumaramangalam 230 234 250-1000 Low
13 Kovilampoondi 176 284 250-1000 Low
14 Bhuvanagiri 380 300 250-1000 Normal
15 Kodiyalam 370 424 250-1000 Normal
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Figure 2: Comparison of the Water Samples Ph.
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Figure 3: Comparison of the Water Samples ChloridéMg/L)

Table 5 Comparison of Hardness Vs Standard (Mg/L)

1 Usuppur 1.0 0.5 0.5-1.5 Normal
2 Kadavacheri 1.0 1.0 0.5-1.5 Normal
3 Vallampadugai 0.5 1.0 0.5-1.5 Norma
4 Themmur 0.5 0.5 0.5-1.5 Normal
5 Meiyathur 0.5 0 0.5-1.5 Low

6 Vadamur 0 0.5 0.5-1.5 Low

7 Nanjaimagatthu Vazhkai 1.0 1.0 0.5-1.% Normal
8 Thillaividangan 0.5 0 0.5-1.5 Low

9 Kodippallam 15 1.0 0.5-1.5 High

10 | Kanakkarapattu 1.0 2.0 0.5-1.5 High
11 | Veerankovil Thittu 1.0 0.5 0.5-1.5 Normal
12 Kumaramangalam 0.5 1.0 0.5-1.% Normal
13 Kovilampoondi 0.5 0 0.5-1.5 Low

14 | Bhuvanagiri 1.5 1.0 0.5-1.5 High

15 Kodiyalam 1.0 1.0 0.5-1.5 Normal

Table 6: Comparison of Fluoride Vs Standard (Mg/L)

Usuppur 534 554 300-600 Normal

1

2 Kadavacheri 286 276 300-600  Normal
3 Vallampadugai 300 338 300-600 Normal
4 Themmur 156 188 300-60Q Low

5 Meiyathur 1340 1210 300-600 High

6 Vadamur 534 870 300-60Q  High

7 Nanjaimagatthu Vazhkai 426 414 300-600 Normal
8 Thillaividangan 764 710 300-60Q  High

9 Kodippallam 582 618 300-600 Normal
10 Kanakkarapattu 690 704 300-600  High
11 Veerankovil Thittu 192 242 300-60( Low

12 Kumaramangalam 390 330 300-600  Normal
13 Kovilampoondi 432 434 300-600 Norma
14 Bhuvanagiri 130 100 300-60d Low

15 Kodiyalam 666 620 300-600 High
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Figure 4: Comparison of the Water Samples hardnegdMg/L).
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Figure 5: Comparison of the Water Samples Fluorid¢Mg/L).
Table 7: Comparison of Alkalinity Vs Standard (Mg/L)
1 Usuppur 110 120 200-600 Low
2 Kadavacheri 100 80 200-60( Low
3 Vallampadugai 130 140 200-600 Low
4 Themmur 90 80 200-6000 Low
5 Meiyathur 120 100 200-600 Low
6 Vadamur 110 100 200-600 Low
7 Nanjaimagatthu Vazhkai 140 160 200600 Low
8 Thillaividangan 150 140 200-600 Low
9 Kodippallam 180 200 200-600 Low
10 Kanakkarapattu 170 150 200-600 Low
11 Veerankovil Thittu 90 100 200-60(0 Low
12 Kumaramangalam 120 110 200600 Low
13 Kovilampoondi 120 110 200-600 Low
14 Bhuvanagiri 110 120 200-60(0 Low
15 Kodiyalam 190 200 200-600 Low




Table 8: Comparison of Phosphate Vs Standard (Mg/L)

1 Usuppur 0 0 0.1 Low
2 Kadavacheri 0 0 0.1 Low
3 Vallampadugai 0 0 0.1 Low
4 Themmur 0 0 0.1 Low
5 Meiyathur 0 0 0.1 Low
6 Vadamur 0 0 0.1 Low
7 Nanjaimagatthu Vazhkai 0 0 0.1 Low
8 Thillaividangan 0 0 0.1 Low
9 Kodippallam 0 0.1 Low
10 Kanakkarapattu 0 0 0.1 Low
11 Veerankovil Thittu 0.3 0.3 0.1 High
12 Kumaramangalam 0 0 0.1 Low
13 Kovilampoondi 0 0 0.1 Low
14 Bhuvanagiri 0 0 0.1 Low
15 Kodiyalam 0.5 0.3 0.1 High
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Figure 6: Comparison of the Water Samples Alkaliniy (Mg/L).
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Figure 7: Comparison of the Water Samples Phosphat@vig/L).
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Table 9: Comparison of Ammonia Vs Standard (Mg/L)

S. No Station Pre Monsoon | Post Monsoon | BIS Limits | Remarks
1 Usuppur 1.0 1.0 0.5-1.5 Normal
2 Kadavacheri 0.5 0 0.5-1.5 Low
3 Vallampadugai 0 0 0.5-1.5 Low
4 Themmur 0.5 0.5 0.5-1.5 Normal
5 Meiyathur 0.5 1.0 0.5-1.5 Normal
6 Vadamur 0 0.5 0.5-1.5 Low
7 Nanjaimagatthu Vazhkai 1.0 0.5 0.5-1.5 Normal
8 Thillaividangan 1.0 0.5 0.5-1.5 Normal
9 Kodippallam 0.5 0.5 0.5-1.5 Normal
10 Kanakkarapattu 1.0 2.0 0.5-1.5 Normal
11 Veerankovil Thittu 0 0 0.5-1.5 Low
12 Kumaramangalam 0.5 0.5 0.5-1.5 Normal
13 Kovilampoondi 0.5 0.5 0.5-1.5 Normal
14 Bhuvanagiri 0.5 0 0.5-1.5 Low
15 Kodiyalam 0.5 1.0 0.5-1.5 Normal
Table 10: Comparison of Total Dissolved Solids Vst&dard (Mg/L)
S. No Station Pre Monsoon | Post Monsoon | BIS Limits | Remarks
1 Usuppur 1216 1365 500-2000 Normal
2 Kadavacheri 720 598 500-200Pp Normal
3 Vallampadugai 715 949 500-2000 Normal
4 Themmur 377 449 500-2000 Low
5 Meiyathur 3510 3250 500-2000 High
6 Vadamur 1216 2080 500-2000  High
7 Nanjaimagatthu Vazhkai 1885 1365 500-2000 Normal
8 Thillaividangan 1690 1885 500-2000 Normal
9 Kodippallam 1885 2015 500-2000 Normal
10 Kanakkarapattu 4940 4615 500-2000 High
11 Veerankovil Thittu 793 969 500-2000  Normal
12 Kumaramangalam 852 871 500-2000 Norma
13 Kovilampoondi 793 1112 500-2000 Normal
14 Bhuvanagiri 1690 1495 500-2000 Normal
15 Kodiyalam 2015 1950 500-2000 High
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Figure 8: Comparison of the Water Samples AmmoniaNlg/L).
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Figure 9: Comparison of the Water Samples Total Dsolved Solids (Mg/L).

Table 11: Comparison of Dissolved Oxygen Vs StanddrMg/L)

. No Station Pre Monsoon | Post Monsoon | CPCB Limits | Remarks
1 Usuppur 4 4.2 5-9.5 Low
2 Kadavacheri 4.3 4.5 5-9.5 Low
3 Vallampadugai 3.5 3.9 5-9.5 Low
4 Themmur 7.2 6.5 5-9.5 Normal
5 Meiyathur 5.2 3.0 5-9.5 Low
6 Vadamur 5.1 4.6 5-9.5 Low
7 Nanjaimagatthu Vazhkai 4.2 3.8 5-9.5 Low
8 Thillaividangan 3.9 3.5 5-9.5 Low
9 Kodippallam 4.3 4.0 5-9.5 Low
10 Kanakkarapattu 3.3 3.5 5-9.5 Low
11 Veerankovil Thittu 5.9 5.9 5-9.5 Normal
12 Kumaramangalam 4.6 4.7 5-9.5 Low
13 Kovilampoondi 6.5 6.3 5-9.5 Normal
14 Bhuvanagiri 5.3 5.8 5-9.5 Normal
15 Kodiyalam 5.8 6.0 5-9.5 Normal
Table 12: Comparison of Iron Vs Standard (Mg/L)
S. No Station Pre Monsoon | Post Monsoon| BIS Limits | Remarks
1 Usuppur 3.0 5.0 0.3-1.0 High
2 Kadavacheri 0.3 0.3 0.3-1.0 Norma
3 Vallampadugai 0.0 0.0 0.3-1.0 Low
4 Themmur 0.3 0.3 0.3-1.0 Normal
5 Meiyathur 0.0 0.0 0.3-1.0 Low
6 Vadamur 0.0 0.0 0.3-1.0 Low
7 NanjaimagatthuVazhkai 1.0 0.3 0.3-1.( Normal
8 Thillaividangan 0.3 0.3 0.3-1.0 Normal
9 Kodippallam 0.3 0.3 0.3-1.0 Normal
10 | Kanakkarapattu 5.0 5.0 0.3-1.0 High
11 | Veerankovil Thittu 0.3 0.3 0.3-1.0 Normal
12 Kumaramangalam 0.3 1.0 0.3-1.( Normal
13 | Kovilampoondi 0.3 0.3 0.3-1.0 Normal
14 | Bhuvanagiri 0.3 0.3 0.3-1.0 Normal
15 | Kodiyalam 0.3 0.3 0.3-1.0 Normal
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Figure 10: Comparison of the Water Samples DissoldeOxygen (Mg/L).
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Figure 11: Comparison of the Water Samples Iron (Md.).
CONCLUSIONS

The physical and chemical properties of groundwairvary with time, due to factor like climategeglogic,
hydrologic, ecologic and biogenetic factor. It alsaries due to artificial factor such as irrigatiaeservoir, etc., to
ascertain the above phenomenon. In our projecgnatyze the underground water of bore wells situateChidambaram
town. In the pre-monsoon period the pH is very lomwKanakkarapattu with the value of 5.87. The patars like
alkalinity, phosphate, ammonia, and dissolved oryge within the permissible limit as per WHO an& Btandards. But
the test shows the slight variations in chloridéugaare high in station no: 5,7,8,9,10 and 15, Hasd value high in
station no:5,6 and 8, Fluoride value is high inistano: 9 and 14, Total dissolved solids are higktation no:5,7,9,10 and
15 and the iron value is high in station no: 1 &8dwhen compared to the WHO and BIS standard$hdmpost-monsoon
period, the parameters like pH, Alkalinity, PhosighaAmmonia, and Dissolved oxygen are within thempssible limits
when compared to the recommended standards. Impmstoon season also there is a variation in theridk value high
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in station no:5,6,8,10 and 15, Hardness value Imghktation no:5 and 6, Fluoride value is very highstation no:10

Kanakkarapattu with the value of 2.0, Total dissdisolids are high in station no:5,7,8,9,10 andid Iron value is high

in station no:1 and 10 when compared to the WHORI®Istandards. An analytical report obtained fithwa study, that

the groundwater, clearly shows the presence of ke of chloride, hardness and total dissolvelidsaan the

permissible limits of drinking water stands. Thhe treatment of water is essentially required sagheverse osmosis,

distillation activated carbon, ion exchange, ndizirey agent to convert surface water to portab&en From this study,

the physical and chemical properties of groundwatemot constant and vary with season.
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