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ABSTRACT

An attempt has been made to detect corrosivity ratio of groundwaters in
the Vaippar River Basin by interpretation of fifty water samples during pre
and post monsoon periods and it could be observed that the corrosivity
ratio are found be more than fifty percentage in both seasons. In this study
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reveals that during the premonsoon period corrosivity ratio ranges from
0.06 -17.53 whereas post monsoon periods minimum are found to be 0.11
and maximum areexists 9.99. In thiscontext, astudy has been conducted to
analyses various factors to involved abnormal ratio of corrosive tenden-
cies. Further, the geological significance with referenceto corrosivity ratio,
geochemical characteristics of groundwater samples has also been inter-

preted. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Groundwater isone of themost important natural
resources required for human consumption, domestic
purposes, irrigation and urbanization etc., Asground-
water isadjoiningtothetank and rage, maizearegrown
inrain fed areas, most of the areas are found to be
cotton, cucumber, coconut, groundnuit, chilliesand com-
mercia cropsinthebasin. Surfacewater supply from
smdl, medium and large scal etanks occur in the study
area. Mgjority of the crops pattern depend upon the
surfacewater during the monsoon periodsand ground-
water to beutilized in non monsoon periods. Thelarg-
est available sources of water, it has become crucia
quality than quantity. The demand for groundwater in-
creasing day by day inthe Vaippar River basin owing

toragpid growth of population, expansion of agricultura
activitiesandincreasngtrend of indudridization. Inthese

|
i

Figurel: Location map of Vaippar River Basin
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river basin lying between longitudes 77°23° 25”to
78°17°02” E and latitudes 9°0” 05” to 9° 44’ 56” N.
The areal extent about 4406 Sg.Km and covered by
part of threedistrictsnamely Tirunelvdi, Viruthunagar
and Tuticorin and mgjority of thisareaiscovered by
Virudhunagar digtrict (Figure 1).

GEOLOGY, PHYSIOGRAPHY AND
HYDROGEOLOGY

Geologicdly, thebasin occupied by Archaean rocks
consisting of charnockite, hornblende biotite gnei sses
with minor isolated pockets of pyroxene granulites,
quartzite’s, granites, calc-granulites, ultramafic rocks,
crystdlinelimestones, ssndstoneand kankar. Alluviums
of recent to sub recent age group of formations are
found along theriver coursesand coastal dluviumsare
exiginginthecoastd bet areshownintheFigure2 and
Geol ogica map prepared from Geologicd and Minerd
map of Tamilnadu and Pondicherry (GSI, 1995) and
stratigraphic successonsareshowninthe TABLE 1.
TABLE 1: Regional gratigraphic succession of Vaippar River

Basin (after publicworksdepartment, ground water divison,
2004)

Era Periods Age Lithology
Quaternary Recent - Sails, Coastal sands,
- Kankar, Alluvium
Cenozoic - Limestone
Pleistocene - Calcareous Sandstone
- Laterites
Tertiary Middle Mio-_ gt | imestones
Pliocene
- Cuddalore Sandstone
Unconformity
Archaean Khondalite - Granites
Formation Group - Peninsular Gneisses
- Garnetiferous Sillimanite
Gneisses
- Garnetiferous Biotite
Gneisses
- Garnetiferous Sillimanite
Graphite Gneisses
Charnockite
Group
- Charnockites

- Calc- Granulites
- Pyroxene Granulites
- Quartzites
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Figure2: Geological map of Vaippar River Basin

Physiographically inthe study areaisclassified
into three categories such as highly elevated hills
(1597-180 mAMSL), gently sloping area (180-20
MAMSL) and coastal plain (lessthan20MAMSL).
Vaippar river isstarting from Western Ghatstowards
the south eastern parts (Bay of Bengal) along with
number of major tributarieslike Nichabandhi, Deviar,
Arjuna Nadhi, Senkottai and Kayalkudiyar. The
drainages arefound in the basin dendritic and sub
dendritic pattern. Most of the soilsarefound to be
black cottons, red, clay loamy soils, river alluvium,
coastal alluvium and coastal sandsetc.,.

Groundwater occurs under water table conditions
intheform of fissures, fractures, faults, joints, and lin-
eamentsinthehard rock areaswhereas semi confined
nature are found to be sedimentary formations. The
depth of thewater table variousfrom 1.5to 10 m and
2.510 13.5m below ground level in the post and pre-
mMonsoon periodsrespectively.

Thewater supply system of Vaippar River Basin
areacommissioned in 1969 by the Tamil Nadu Water
Supply and Drainage Board (TWAD), Inadditionto
that Central Ground Water Board (CGWB), Public
Works Department,Ground Water Division
(PWD,GWD) are the main source of supply to the
consumers. At present the devel opment i.e., planning,
design and congtruction different typeswdlsintheform
openwells, dugwels, dug cum borewe Isand sha oow
circular wels, Tubewellsetc., by the Tamil Nadu Water
Supply Drainage Board (TWAD). Through State Weater
Supply department ismore contribution than the Centrd
Ground Water Board (CGWB) and no of borewells,
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open wells lifts groundwater and pumps it to the
consumers.

MATERIALSAND METHODS

Theimportant geochemistry of 50 observation
wellsof groundwater has been collected from Public
Work Department, Ground Water Division (GWD),
Tamil Nadu. Corrosivity Ratio (CR) isdefined as
the corrosive tendency of groundwater dueto the
proportional occurrence of alkaline earths and sa-
line saltsalong with sulphatesin groundwater. Cor-
rosion causes significant losesin the hydraulic ca-
pacity of pipesand pipefittings. Corrosionismainly
an electrolytic process which series of damagesand
gradually destroys and corrodes away ametal sur-
face. Therange of corrosion continuousre ativetype
chemical equilibrium reaction aswell asupon spe-
cific physical influence such astemperature, pres-
sure and velocity of flow!?. In addition to that lack
of carbonate mineralsintensity concentration of chlo-
ridesand sul phate minerd swhich causesa so increase
of corrosion rate!”.

Thecorrosivity retio first suggested by Ryzner® and
number of researchershave been applied corrosivity
formulainthe Sabarmathi River basin by Badrinath et
al.¥, Raman!”, Balasubramanian“, Rengarajan,
Balasubramaniant®, Sankar(*”, Sharma and
Jayashree™® have been successfully worked the cor-
rosivetendenciesof groundwater inthevarious parts
of country.

The Corrosivity Ratio expressed as

(C1/355) + 2(SO, / 96)
2((HCO, + CO,)/100)

whereall theion concentrationisexpressedin ppm.

Therateintensitiesof corrosivity ratio of ground-
water derived from the study area has been cal cu-
lated above mentioned formula. It denotes suscepti-
bility of groundwater to corrosion and is expressed
asratio of alkalineearth to saline satsin groundwa-
ter. The effects of corrosion arelossesin hydraulic
capacity of pipes.

Gibbg® have been studied some of themechanism
controlling thechemistry of groundwater ratio of CAl-I-
(Na+K)/(Na+K+ Ca) and CAI-II-Cl / (HCO3 +ClI)
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have been plotted visaverse Totd Dissolved Solids.
RESULTSAND DISCUSSIONS

The Corrosivity ratios are shown in the Figures
(3&4) for the preand post monsoon respectively. Dur-
ing pre monsoon periods number of water samples
location arefound to be more than two are shownin
the TABLE 1. It could be seen from the table maxi-
mum corrosivetendancy arefoundinthelocation of
Vilathikulam (17.53) and Pillaipatti Maai (13.3), inthe
post and pre monsoon respectively. While low
corrosivity ratio isobserved Kalikacha apuram (0.05)
and Karisalkulam (0.16) in both seasons respectively.
Out of fifty water samplestenty six percent of the post
monsoon water samples have corrosiveratio (CR)
morethan one (safe zone), whilefifty four percentage

|

Figure3: Corrosivity ratio of Vaippar River Basin
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Figure4: Corrosivity ratio of Vaippar River Basin (Post —
M onsoon)
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TABLE 2: Seasonal variationsof thecorrosvityratiointhe  safe zone). Most of the areaare found beinthe un-

Vaippar River Basin, Tamil Nadu

Ranges

Ranges of (safe& Unsafe)  Existing

S Corrosivity Ratio
* Namethe Village

No " Pre  Post- Difference’ Pre Post-  —(ppm)
monsoon _monsoon monsoon _monsoon
1. Kodikulam 0.64 112 -0.48 -0.36 0.12
2. Sengundrapuram 0.50 2.06 -1.56 -0.50 1.06
3. Nathampatti 0.88 103 -0.15 -0.22 0.03
4. Reddiapatti 3.88 1.39 2.49 2.88 0.39
5. Pillaiyarnatham 0.60 2.22 -1.62 -0.40 122
6. Kuppampatti 2.83 1.98 0.85 1.83 0.98
7. Amathur 6.62 0.69 5.93 5.62 -0.31
8. Sulakkarai 4.74 3.79 0.95 3.74 2.79
9. Srivilliputhur 221 3.25 -1.04 121 2.25
10. Naduvappatti 0.96 158 -0.62 -0.04 0.58
11. Ettunaikanpatti 0.48 4.92 -4.44 -0.52 3.92
12. Mamsapuram 1.98 141 0.57 0.98 0.41
13. Nagapalaiyam 2.78 0.48 23 178 -0.52
14. Pillaipattimalai 4.16 13.03 -8.87 3.16 12.03
15. V. Venganullur 0.82 0.11 0.71 -0.18 -0.89
16. Sitturajapuram 0.74 9.99 -9.25 -0.26 8.99
17. Anuppankulam 0.60 0.40 0.20 -0.40 -0.60
18. Muddukudi 0.63 2.37 -1.74 -0.37 137
19. Karisalkulam 0.16 3.19 -3.03 -0.84 2.19
20. Veppilaipatti 271 1.63 1.08 17 0.63
21. Panjampatti 0.23 0.55 -0.32 -0.77 -0.45
22. Alankulam 5.44 4.45 0.99 4.44 3.45
23. Gananjampatti 5.26 122 4.04 4.26 0.22
24. Subramaniapuram 2.34 0.53 181 134 -0.47
25. Chokkalingapuram 120 0.93 0.27 0.20 -0.07
26. Sivagiri 0.65 0.79 -0.14 -0.35 -0.21
27. Vembakkottai 134 113 0.21 0.34 0.13
28. Achankulam 15.52 6.63 8.89 14.52 5.63
29. N.Mettupatti 1.69 0.69 1 0.69 -0.31
30. Paruvakkudi 0.69 5.58 -4.89 -0.31 4.58
31 Koiloor 0.23 1.10 -0.87 -0.77 0.10
32. Meenakshipuram 0.35 0.61 -0.26 -0.65 -0.39
33. Aiyampatti 5.48 5.19 0.29 4.48 4.19
34. Panaiyur 0.48 2.32 184 -0.52 132
35. Suppaapuram 0.85 158 -0.73 -0.15 0.58
36. Thiruvengadam 0.49 1.46 -0.97 -0.51 0.46
37. Nainapuram 1.56 5.29 -3.73 0.56 4.29
38. Vasudevanullur 0.80 0.45 0.35 -0.20 -0.55
39. Sevalkulam 0.60 2.77 -2.17 -0.40 177
40. llaiyarasanendal 7.66 217 -2.17 -0.40 177
41. Kedalai 0.34 7.07 -6.73 -0.66 6.07
42. Virappatti 135 2.78 -1.43 0.35 178
43. Nagalapuram 213 3.05 -0.92 113 2.05
44. Mullikulam 1.96 197 -0.01 0.96 0.97
45. Sankarankovil 0.88 5.98 -5.1 -0.12 4.98
46. Kovilpatti 3.77 4.02 -0.25 277 3.02
47. Vilathikulam 17.53 0.31 17.22 16.53 -0.69
48. Kaluhachalapuram 2.80 0.05 2.75 1.80 -0.95
49. Marthandanpatti 10.52 4.23 6.29 9.52 3.23
50. Kulathur 2.60 6.07 -3.47 1.60 5.07

pre-monsoon samples have (CR) morethan one (un-

safe zone, excepting southwestern parts and afew
isolated patchesin the safe zone in both seasons. In
theareawhere groundwater has CR vaues> 1 Poly-
vinyl Chloride (PV C) pipesshould be used. It could
be seen from thetable corrosivetendency steadily in-
creasing during the post monsoon period dueto in-
creasing of carbonates, bicarbonates, chloride and
sulphatesvery highloading carbonate and bicarbon-
ate sourcesfrom soils. In additionsto that very high
loading carbonates and bi carbonates sourcesfrom soil
associ ated with potassium rich materials of the host
rock andinfluence of carbon dioxide®. The post mon-
soon period, groundwater aquifer system character-
ized, during passage of water it will be carries salts
solutionsfrom rock and soils. The corrosivetendency
aremaximumintheblack cotton soil, granites, gneissic
rock formation, kankar and limestone areas due to
highly weathered nature and easily dissolved during
passage of groundwater movements because of less
resistance capability.

Figures 5& 6 show the Gibb’s plots of groundwa-
ter chemigtry. Ingenerd it classifiesthreedivisionslike
evaporation, precipitation and rock water dominance.
Out of this maximum water samplesfallsunder the
rock water dominance of minimum are observed
evaporation dominance. More than 90% of water
samplesunder rock water interaction because of aqui-
fer stayed quit | ot of timeg®. A few samples could be
found precipitation and evaporation on both seasons

respectively.

o o 0 4
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Figure5: Mechanism controlling thechemistry of Vaippar
River Basinin Pre-monsoon (Gibb’sPlotsfor cations)
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Figure6: Mechanism controllihg thechemistry of Vaippar
River Basinin Pre-monsoon (Gibb’sPlotsfor anions)

CONCLUSIONS

Thechemicd characterigticsof groundwater particu-
larly corrosivetendency highly influenced by chloride,
sulphate, carbonate, bicarbonate sources aong with
kankar and black cotton soil typestwenty six percent of
the Post-monsoon water sampleshave corrosiveratio
(CR) of lessthan on (safezone) whilefifty four percent
pre-monsoon samplesare more than one (unsafezone),
excepting southwestern partsand asamei solated patches
in the safe zone in either seasons. In the basin where
ground water sample has>1 corrosiveratio Polyvinyl
chloride(PV C) pipesshould beusad. According to Gibbs
Diagram of groundwater chemistry sampleismainly pre-
dominantly rock water interaction and hydrogeologic
propertieslike porosity, permeability and non homoge-
neity of the unconfined aquifer formation. Theground-
water quality of Vaippar river basinispotableand very
hard naturein termsof temporary hardness. In ground-
water point of view itissuitablefor drinking, irrigation,
agricultura and allied fields except few places. Gener-
aly, thegood quality of groundwater found to be south-
western and northwestern part of thestudy area.
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