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ABSTRACT

Seasonal study on the groundwater quality was edrdut among the Veppanthattai block of Perambaistrict in

the year 2013 and the study covers three seasomelgigpost monsoon, pre monsoon and monsoon. FHeeay f
Groundwater samples were collected from varioustions in Veppanthattai block and were analyzedtfaair
physico-chemical characteristics by using the staddanalytical procedure of APHA (2005). The samplere
analysed for the following parameters namely pHaTAlkalinity, Electrical Conductivity , Total Dselved Solids,
Total Hardness, Calcium, Magnesium, Chloride, SatphNitrate, Phosphate, Dissolved Oxygen, Chen@isgigen
Demand and IronThe result concludes that total alkalinity, totahrtdness, magnesium and chemical oxygen
demand are above the permissible limit in the trgeasons therefore it is suggested that the groatetwnay be
used after pre treatment.
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INTRODUCTION

Water is the elixir of life and living organismsreéasurvive for short duration without water. It éswidespread
solvent and as a solvent it provides the ionic fi@daand nutrients, which maintain all forms of [if§. Particularly
Groundwater plays a pivotal role in human life aleyelopment. There are several states in Indiaavimre than
90% populations are dependent on groundwater fiokidg and other purposes [2, 3]. Groundwater isegally
considered to be much cleaner than surface watevertheless, several factors such as dischargadofirial,
agricultural and household water, land use pragtigeological formation, rainfall patterns, andilirdtion rate
affect the groundwater quality [4].

Thus groundwater possess little amount of soluslis.sThe kind and quality of these salts deper@hupe sources
for recharge of the groundwater and the stratautifiavhich it flows. An excess of soluble salts baninjurious for

many crops. Hence, an understanding of the chgmi$tgroundwater is essential to properly evalgataindwater

quality for drinking and agricultural purposes [5].

Water Quality Index

Water quality index is a mathematical equation tfees the strength of water body with a single nemit
includes data from various water quality paramet&€hss number is justifying the water quality integory from
excellent to unfit for drinking. The water qualitydex calculation was carried out, through adaptatf Horton’s
method [6] and application of modification propossdTiwari and Mishra. The overall water qualitydex for all
the samples was calculated by weighted arithmetiex method [7] and is given by the following eduoiat

Water quality Index (WQI) 3. QiWi/ > Wi
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Wi = k/sn
Qi=Vn-Vi/ Vs-Vi

where,

Wi = Unit weight of the ith parameter

k = Constant of proportionality

Qi = Quality rating of the"l parameter

Vn = Estimated value of th& parameter

Vi = Ideal value of the'l parameter in pure water
Vs = Standard permissible value of tHeparameter.

Table1. WQI valuesand its status

Serial No  WQI Value Status
1 00-24 EXCELLENT
2 25-49 GOOD
3 50-74 POOR
4 75-100 VERY POOR
5 >100 UNFIT FOR DRINKING

Study area

Geographically Perambalur lies with latitude of 14°N and longitude of 78°3@&. The district is bounded by
Cuddalore district in the north, Tiruchirappallsttict in the south, Thanjavur in the east and Ndwhbdistrict in
the west. The district lies in the Southern platemd hill zone of Agro-climate regional planning thwi
characteristics of semi-arid climate. The soil iedominantly red loamy and black soil. The nornaahfall of the
district is 908 mm which is less than 946.9 mm,rthemal rainfall of the State.

Veppanthattai is one of the permanent block of Reedur district it locates 13.7 Km west side ofdabalur in the
way of Attur main road. The latitude and longitude11.34, 78.82 respectively. Veppanthattai bloels 29
Panchayat Villages according to the 2011censugapdlation of 1,48,700.

EXPERIMENTAL SECTION

45 samples were collected from representative b@lts, during post monsoon (Jan - Feb) pre mongdan —
Aug) and monsoon (Oct — Nov) seasons in 2013. @litipene bottles were used for sample collectiohglwwere
previously cleaned with distilled water. The an@ywas systematically carried out by adopting vatnc and
instrumental techniques. The standard Procedures fattowed for the analysis [8,9,10].

M ethods adopted for physicochemical parametersanalysis are as follows

Hydrogen ion concentration (pH) was determined bng pH meter (Systronics digital model 335). Hieel
Conductivity (EC) was estimated conductivity met@&ntal Dissolved Solids (TDS) was calculated byngsi
conversion factor multiplied by EC value (Convensfactor 0.55to 0.75). Total Alkalinity (TA) wastesated by
titration with HCI acid. Calcium (G4 was estimated by Titration with EDTA. Magnesiukigf”) estimation was
done by subtracting the Calcium from Total Hardneslse. Phosphate, Nitrates and iron are deterniyedsing
colorimeter. Sulphate and Dissolved Oxygen (DO)estmated by precipitation method. Chloride watinested
by titration with AQNQ Solution and chemical oxygen demand (COD) wasnadéd by titration with potassium
dichromate solution. Concentrations of all the psaers are expressed in milligrams per litre (mgftgept pH and
EC in uS/cm.

RESULTSAND DISCUSSION

The physico chemical parameter values of post pmmspre monsoon and monsoon seasons are repksente
table 2, table 3 and table 4 respectively. The phieris ranges from 6.6 to 7.8 in post monsoontd@ 8.5 in pre
monsoon and 7.3 to 8.5 in monsoon season. Mogteofamples are alkaline in nature except only ¢et#on in
post monsoon as acidic in nature. PH values ofhallsamples are within the permissible limit attb# three
seasons.
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Table 2. Physico chemical parameters of groundwater sample in post monsoon

PH EC TDS TA TH Ca Mg Fe Cl SO| NG; | DO | COD | PQ

Average| 7.4| 1710.04 1190.19 459 450 76.89 90{99 6 P.270.1| 26.44] 047 2.7§ 51 0,
Median | 7.4| 1648.84 114759 42p 418 73.65 7754 P20.1| 27.44| 042 2.6§ 48 0.
Min 6.6 | 579.59 403.40 50 14| 4.81] 2.24 000 639 31}|90.09| 0.20 16 0.1
Max 7.8] 3397.60 2364.78 1075 1364 159/52 314.235 0.g45.5] 62.09 1.2 10.6L 100 2/4

9]

[*2]

Table 3. Physico chemical parameters of groundwater samplein pre monsoon

PH EC TDS TA| TH Ca Mg Fe Cl SO| NO; | DO | COD| PQ
Average| 7.8| 1669.47 116195 467 526 88 [f1 106.7832 p.245.1 | 3295 0.08 3.99 48 0

Median | 7.8| 1606.81 1118.3% 460 510 79.86 101.07 1 0.327.2 | 26.96] 0.06 3.88 48 0.4
Min 7.0 | 644.54 448.60 22% 154 28.06 29.75 0j00 56.82.34 | 0.00] 2.04 28 0.1
Max 8.5| 2986.66] 2078.72 850 1340 37435 235.62 .9965.0| 84.24] 0.2 5.1p 82 2p

Table 4. Physico chemical parameters of groundwater sample in monsoon

PH EC TDS TA| TH Ca Mg Fe Cl SO| NO; | DO | COD| PQ
Average| 7.8| 181544 1263.55 461 565 7918 118521 D.235.4| 2482 0.04 3.3p 63
Median | 7.7| 16915 1177.32 449 536 77.y2 110.72 5 0.219.3| 22.20, 0.04 3.38 62 0B
Min 7.3 | 761.00| 529.65| 233 221 28.86 4590 0[00 75.%.68 | 0.00| 1.74 25 0.1
Max 8.5| 4104.44] 2856.69 7756 1147 23056 257.38 761.0| 51.62| 0.13 4.2y 121 14
Concentrations of all the parameters are expressedilligrams per litre (mg/L) except pH and ECpis/cm.
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Figure 1.Water Quality Index for Post monsoon

The electrical conductivity range in post monsgme monsoon and monsoon is 579.59 to 3397.6 u%4éMm5 to
2986.7 uS/cm and 761.0 to 4104.4 uS/cm respectiveihere is no prescribed standard suggested by WHOEC
value is completely depends on the TDS value if T®i8creases the EC value will increase. But figh EC value
indicates the more salts in the groundwater.

The total dissolved solids are the sum of totabcatand anions. It includes the total ionic spesiech as sodium,
potassium, calcium, magnesium, chloride, bicarbmnaitrate, sulphate and other trace elements [11i¢ TDS
range in post monsoon, pre monsoon and monsoof3st4o 2364.7 mg/L, 448.6 to 278.7 mg/L and 528.7
2856.7 mg/L respectively. Most of the samples dreva the permissible limit. It may be due to theiadtural
runoff. Water with high dissolved solids generaligs inferior palatability and may induce an unfaatle
physiological reaction in the person who drinksHighly mineralized water is also unsuitable fornpandustrial

applications [12,13].

Total alkalinity value is above the permissibleitiin 98% of stations in post monsoon and all ttegisns in pre
monsoon and monsoon season. The alkalinity rangeéh monsoon, pre monsoon and monsoon is 50 t6 107
mg/L, 225 to 850 mg/L and 233 to 775 mg/L respetyivMost of the samples are above the permiséibie The
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high value is due to the hydroxide, carbonates bitdrbonate ions probably released from limestsedimentary
rocks, carbonate rich soils, cleaning ageotdributes to the alkalinity [14].

excellent
0%

Figure 2.Water Quality Index for Pre monsoon

Total hardness Water hardness is caused primayithd presence of cations such as calcium and rsagneand
anions such as carbonates and bicarbonates, @hland sulphate in water [15]. The value ranges4i$011364
mg/L in post monsoon, 154 to 1340 mg/L in pre mamsand 221 to 1147 mg/L in monsoon season. Mothef
samples are above the permissible limit in alltttree seasons. Principal cations imparting hardaessalcium and
magnesium. So the high value is due to the disdotva and Mg from sedimentary rocks and soil leakage
overflow. Hardness is called temporary if it is sed by bicarbonate and carbonate salts of catsimse it can be
removal easily by boiling the water. Permanent hassg is caused mainly by sulphates and chloridéiseofetals
[16].

unfit for drink €xcellent
5% 0%

Figure 3.Water Quality Index for Monsoon
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Figure 4. Comparison of Water Quality index for three seasons

Calcium range in post monsoon, pre monsoon and eoons 4.81 to 159.52 mg/L, 28.06 to 374.35 mg/d 28.86
to 230.56 mg/L respectively. Most of the samples within the permissible limit. High value is duelimestone.
Magnesium range in post monsoon, pre monsoon amgaon is 2.24 to 314.23 mg/L, 29.75 to 235.62 nayid
45,90 to 257.38 mg/L respectively. Most of the skm@mre above the permissible limit in three sessdhe high
concentration of magnesium may be due the dissolatf magnesium calcite, gypsum and dolomite [17].

The chloride range in post monsoon, pre monsoomatsoon is 63.9 to 745.5 mg/L, 56.8 to 1065 mgid a5.9
to 761 mg/L respectively. Most of the samples dreva the permissible limit in three seasons. Tlgh halue is
may be due to the discharge of domestic sewageagndultural waste into ground. And Soil porositgda
permeability also has a key role in building up ttfdoride concentration [18]. The values of COD the
groundwater samples are found to be in the range5db 100 mg/L, 28 to 82 mg/L and 25 to 122 mgtlpast
monsoon, pre monsoon and monsoon respectivelythallsamples in the three seasons are above théspixie
limit. The high value is indicates the groundwaigrpolluted is may be due to the sewage disposahé¢o
groundwater.

Water Quality Index, Value in post monsoon seasof7% good, 49% poor, 20% very poor and 4% unfit fo
drinking. Value in pre monsoon season is 11% gddély poor, 27% very poor and 18% unfit for drinkidMglue in
monsoon season is 20% good, 53% poor, 22% very gub5% unfit for drinking. 0% is excellent in #tle three
seasons. Here WQI value of all stations falls inrpand very poor quality range as shown in therégl, 2 and 3.
This is due to all the major parameters in all tiiee seasons were in above the desirable liménglby WHO
standards. Figure 4 is indicates the comparatiwaiter Quality Index value in all the three seasons

CONCLUSION

The water quality parameter like total alkalinitptal hardness, calcium, magnesium, total dissols@ltd and
chloride are found to be High value in most of daenple at all the three seasons. Water Qualityxindéue also
indicate that the groundwater is not suitable fonkdng and domestic purpose. So it is advice teced care for
protect the groundwater from the pollution by sesyaagricultural disposal and some human activities.
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