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ABSTRACT

Groundwater is an essential natural resource for human drinking, washing, bathing etc and also used for irrigation
purposes. The recent scientific development and improper agricultural management should contaminate the ground
water resources. The present experimental work to assess the ground water quality characteristics at various places
of Ariyalur block in Ariyalur district, Tamil Nadu, India. The ground Water samples were collected from bore wells
and assessed different water quality characteristics of pH, Turbidity, Electrical conductivity(EC), Total dissolved
s0lids(TDS), Total hardness(TH), Calcium(Ca®), Magnesium(Mg?), Sodium(Na’), Potassum(K*), Iron(Fe),
Nitrate(NO3), Chloride(CI”, Fluoride(F), Sulphate (SO,*) and Total Alkalinity(TA). All the quality characteristics
compared with WHO and Indian standards. The test results prove that the water has higher values of Hardness,
Total dissolved solids and Alkalinity in many samples, which conclude that these water samples are not suitable for
drinking purposes.
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INTRODUCTION

Groundwater is the essential natural resource thaound the world.The total water resources ofweld is
estimated at 1.37 x ianillion hacter meter of these global water resosi@eout 97.2% is salty water and 2.8% is
fresh water. This 2.8%, only 0.6% is the groundewaind remaining 2.2% as surface water. Now a dgrgand
water sources are mainly used in the world comparether resources. The ground water is used fomedtic,
industrials, municipals and agricultural purpodé$s an economic, important resource and more 8&% of the
ground water is obtained from bore wells. The gobwater demand is rising day by day due to agucaltusages.
Ground water is the limited resource; this showddffected due to improper disposal of industriaste water, poor
agriculture practices and recent scientific develept. The main objective of this work is to evaluate atddy
their physical, chemical characteristics of growader samples at Ariyalur block.

Study Area
Ariyalur is situated in the Eastern region of TalMddu state between 10°42'00" to 11°12'00" Nortiulde and
78°42'00" to 79°00'00" East longitude .1t covarsagea of 326.85 square kilometer. The annualageerainfall of
Ariyalur region is 1043 mm. This region mostly coa@ in limestone deposits. Lime stone is the maimstituent
for manufacturing of cement.

EXPRIMENTAL SECTION

Ground water samples were collected from fifteerehmells points at different locations from the yaiur block
Fig. 1. The locations of sampling stations are l@tied in Table No (1). The bore well water samplese sampled
in two liters of cleaned polythene bottles .Befeanple collection they polythene bottles were thghty washed
with distilled water and sample water. The assessrmo€ pH, Electrical conductivity, Turbidity, Totdlardness,
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Magnesium, Calcium, Sodium, Potassium, Nitrateo@Gti€, Iron, Sulphate and Fluoride were carrietl as per
norms of WHO[18][19] and BIS[4] standards.
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Figure 1: Ariyalur Block L ocation Map
Table 1: Sampling L ocations
Sample No | Sampling L ocation Block District
S1 Kavanur ARIYALUR| ARIYALUR
S2 Thelur ARIYALUR | ARIYALUR
S3 Periyanagalur ARIYALUR ARIYALUR
S4 Kairlabad ARIYALUR| ARIYALUR
S5 Ponambalampatti ARIYALUR ARIYALUR
S6 Hastinapuram ARIYALUR ARIYALUR
s7 Siruvallur ARIYALUR | ARIYALUR
S8 Reddipalayam ARIYALUR ARIYALUR
S9 Vilangudi ARIYALUR | ARIYALUR
S10 Nagamangalam ARIYALUR ARIYALUR
S11 Melakaruppur ARIYALUR| ARIYALUR
S12 Priyathirukonam ARIYALUR| ARIYALUR
S13 Sundakudi ARIYALUR| ARIYALUR
S14 Pungankuzhi ARIYALUR ARIYALUR
S15 Arungal ARIYALUR | ARIYALUR
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Table 2: Physical characteristics values obtained in the study area

Physical characteristics
Sample No Appearance Color Odour EC | TDS
S1 Clear Colorless| Odourless| 1100 | 590
S2 Clear Colorless| Odourless| 1068 | 525
S3 Clear Colorless | Odourless| 612 389
S4 Clear Colorless| Odourless| 2066 | 1095
S5 Clear Colorless| Odourless| 1176 | 567
S6 Clear Colorless| Odourless| 1366 | 726
S7 Clear Colorless| Odourless| 788 340
S8 Clear Colorless| Odourless| 1362 | 721
S9 Clear Colorless| Odourless| 1368 | 736
S10 Clear Colorless | Odourless| 2122 | 1022
S11 Clear Colorless| Odourless| 1044 | 504
S12 Clear Colorless| Odourless| 1422 | 786
S13 Clear Colorless| Odourless| 3122 | 1876
S14 Clear Colorless| Odourless| 688 392
S15 Clear Colorless| Odourless| 1174 | 546

Table 3: Chemical characteristics values obtained in the study area

Sample Chemical characteristics

No pH [TA | TH [Ca® | Mg® | CI' | SO% | NOs | Fe| F [ K' | Na'

S1 74| 248 200 112 88 100 6 6 0 02 P8 142
S2 8.1] 240 100 122 72 8 3 2 D d2 Pp6 138
S3 8.0 240 140 134 64] 3 4 2 D d2 [18 b4
sS4 75| 3761 274 104 62| 240 4 1 0 2 |48 172
S5 79| 280] 184 88 52| 84 8 2 D d2 p6 144
S6 8.1| 272 260 112 72| 140 17 3 0 02 [34 152
S7 79| 176 84| 57 32| 42 4 2 b 02 P2 68
S8 7.0 372 249 142 76| 94 14 4 0 02 PB6 148
S9 7.7] 360 244 139 65 112 6 2 0 042 PB4 143
S10 7.4 400 172 124 58] 240 14 2 0 2 |46 158
S11 74| 244 168 114 62 62 24 2 0 2 24 136
S12 7.8] 340 273 134 66/ 112 24 . 0 2 [32 152
S13 7.2| 500 46Q 152 94 448 44 g 0 2 |68 %08
S14 7.8] 180 133 98 52| 66 4 15 0 042 p2 B8
S15 7.4 2000 172 12( 48] 124 g 2 0 2 [26 128

Table4: Comparative table for Physical analysis characteristics of bore well water sampleswith standards

Physical Concentrationsof ions | Average BIS WHO Per centage of bore well water samples
Characteristics Minimum | Maximum Value Standards Standards exceeding per missible limit

Appearance Clear Clear Clear Clear Nil
Color Colorless Colorless Colorless Colorless Nil
Odour Odourless Odourlegs Odourless Odourlegs Nil
EC (us/cm) 612 3122 1365.2 750-2250 1000-200 0.6
TDS(mg/l) 389 1876 721 500 500 80

Table5: Comparative table for Chemical analysis characteristics of bore well water sampleswith standards

Chemical Concentrationsof ions | Average BIS WHO Per centage of bore well water samples
Characteristics Minimum | Maximum Value Standards Standards exceeding per missible limit

pH* 7.00 8.10 7.64 6.5-8.5 7-8.5 Nil
Total alkalinity 176 500 295.2 200 100 87
Total hardness 84 460 207.2 300 300 0.6
Calcium 57 152 117.13 75 75 93
Magnesium 32 94 64.2 50 50 87
Chloride 42 488 133.46 250 200 0.6
Sulphate 3 48 12.4 200 200 Nil
Nitrate 2 16 4.53 100 100 Nil
Iron 0 0 0 0.321 - Nil
Fluoride 0.2 0.2 0.2 1 1 Nil
Potassium 18 68 32.66 12 12 100
Sodium 64 208 134.73 200 200 0.6

* Except pH, all the values of chemical parameters are given in mg/l
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RESULTSAND DISCUSSION

The analyzed Physical and Chemical characterisfibere well water samples are shown in Table Na(®l Table
No (3). The bore well ground water sample parameters valeee compared with as per norms of WHO and BIS
standards as shown in Table No (4) & (5).The pHdidgen ion concentration) parameter value of growater
samples varies between 7.00 to 8.10 (Table No 2)pHh average value was 7.36 .This parameter vahgewithin
WHO and BIS permissible norms. If pH parameter @atumore than the acceptable limit means, thiscailse the
soil fertility and quality characteristics .

From the Table No (4), we observed that value offa€ameter was varies from 612 to 31&2cm, which proves
that the values are within the acceptable limitcegt one station of bore well water sample. ThectEtzal
conductivity parameter value more than the pertlisdimit means, this will affect the soil fertijitand quality
characteristics [1] [2]. This type water is nottable for agriculture and drinking usage [Bhe permissible and
acceptable limit of Total dissolved solids (TDSs per WHO and BIS Standard is 500 mg/l. From ¢lse results
we conclude that 80% of bore well water sampleshanéng higher concentration of dissolved solidee TTDS
parameter values vary from 389 mg/l to 1876 mgfle TDS average value of bore well water sampleis mg/I.
This analyzed result proves that the water is ngtakle for drinking and agricultural purposes. h#g
concentration value of TDS will affect the soiltféty characteristics [5] [6] [7].

The Total alkalinity of ground water sample is lthea presence of Carbonate and bicarbonate s&lf$1P The

maximum permissible limit value of alkalinity paratar concentration as per norms of BIS StandagD@smg/I.

The analyzed test results indicate 87% of bore water samples having higher alkalinity concentratiFrom the
Table No (4) we observed that the alkalinity valuasy from 176 mg/l to 500 mg/l with an averageueabf 295.2
mg/l. The Total hardness values varies from 84nmA60 mg/l. Average value of total hardness olestin the
area was 207.20 mg/l. Based on the concentratiototal hardness ,the water can be classifiedtssvater (0 to
70 mg/L), moderately hard water ( 75 to 150 mghgrd water (150 to 300 mg/L) and very hard wédrove
300mg/L) [8] [10] .From the study area we obsertlet the 0.06 % percent bore well water sampleseaceeding
permissible value as per norms of WHO and BIS dgieth . Remaining samples are below the limit. ueeda
Grana Rani D et al) [8]. Study 2006 indicates 8pétcent bore well water samples are exceeding psitoie limit.

This result proves that the bore well water isswtable for drinking and agricultural purposes.

Calcium is the very important compound in the gbwmater [12]. The permissible limit value of caleiufor

drinking purpose as per standard is 75 mg/l. Higlaue of calcium concentration in the drinking aratvill

induced heart diseases in human body [14][15]. Ffainle No (4) we observed that the minimum valueadium
concentration in the study area was 57 mg/l. architaximum value of 152 mg/l. The average valuelig.3d mg/l.
The analyzed test results conclude that 93 pergerdfibore well water samples are having highem ffermissible
limit, this is mainly due to presence of limestdnehe study area. The test value of magnesiumuaass from
32mg/l to 94 mg/l. The average value of magnesiwmcentration in the above locations is 64.20 mgHe
maximum allowable permissible limit of magnesiunsd on Standard is 50 mg/l. The Table No (4) irtdighat
87 percentage bore well water samples are excedldéngermissible limit. 13 percentage of grounchgias only
within the limit. Higher value of magnesium congaation will affect the human and animal health dtod [13].

The chloride concentration permissible limit as B¢® Standards is 250 mg/l and a WHO standard @ rag/1.
respectively. In our study area, the chloride cotregion values vary from 42 mg/l to 488 mg/l. Ttieloride
concentration average value of study area is 13%g6. From the test results we concluded thatp@&&entages
bore well water samples are having higher thamptrenissible value. Higher chloride concentratioli affect the
kidney in the human body [16]. The acceptable pssibie limit of sulphate as per Standard is 200ndie Table
No (4) indicates the minimum value of sulphate 1@/l and the maximum value of sulphate is 48 mgth an
average value of 12.40 mg/l .From the analyzedteste concluded that all the bore well water sas@re within
the permissible limit. Higher concentration of dwge will increase the total hardness and Eledtdoaductivity
value of water [17].

The acceptable permissible value of nitrate comagon as per standard is 100 mg/l. The Table Non@icates the
lowest value as 2 mg/l and the highest value a3 &/l with an average value of 6.60 mg/l .Thisidatkes the all
bore well water samples are within the standards is the important element for all living orgamts [14]. Higher
amount of iron content causes toxicity [16]. Thdl€aNo (4) shows there is no iron concentratioth study area
All bore well water the samples are within thenst@rds.

The Fluoride ion concentration of all the groundtevasample is 0.20 mg/l .The acceptable permisditii of
fluoride concentration as per standard is 1 mgdbl& No (4) indicates the average concentratioftuofide in the
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bore well water sample is 0.20 mg/l. All the analyztest values are within the permissible rangehétfi
concentration fluoride ion concentration will credlhe dental problem in the human health [14] [$@Hium is also
important compound in the ground water field. Higlagnount of sodium ion concentration will cause #ud

structures. The analyzed test results indicatesthidium concentration ranged from 64 mg/l to 208 Inighe

maximum acceptable limit of sodium concentratiorpasnorms of WHO and BIS standard is 200 mg/l. Thble
No (4) shows that one water sample is exceedingttinedard limit. The potassium ion concentratiolueaanged
from 18 mg/l to 68 mg/l. The permissible limit obtassium concentration as per norms is 12mg/l. Fiioen
experimental results we conclude that all the lveelt water samples are above the permissible limit.

CONCLUSION

In this experimental study, many bore well watemphes are having excess concentration of Calciuaf)C
Magnesium (M§"), Potassium (K), and Total Alkalinity (TA). Excess concentratiohTDS was found from 80%
of the samples. This indicates that the bore wallewsamples are not suitable for drinking andgjation purpose.
Advance techniques of water treatment methods aitdbde agricultural management implementation shde
important for above areas.
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