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ABSTRACT

Chintapalli, avillage and panchayat of Poosapatiregamandal of Viziangaram
district was selected for the author’s present study. Ground water is the
main water source of the village. Aquifer of the village cannot be charged
properly dueto lack of any river, lake or continuously flowing stream. The
authors present work was aimed at the study of above source for different
congtituents such as calcium, magnesium, chloride, sodium, potassium,
TDS, pH, conductance, DO and nitrite. Different samples were collected
from four bore wells, one tap connected to water storage tank and open
well. For such samples analyzed, the chloride ion concentration was found
to vary from 80.5 mg/L to 936.9mg/L. Theinferenceistheintrusion of sea
water into the fresh water aquifer of thevillage. The concentration levels of
each of the constituent were compared with the standard val ues prescribed
by ISl and ICMR and the authors found that almost all of the constituents
were above the permissible limits, indicating seawater intrusion into water
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bodies of the village.

INTRODUCTION

Inan unconfined aquifer that isin contact with the
seaat the shoreline, thefresh water being lessdense
than seawater floats asaconvex lensshaped layer on
top of the seawater and the weight of the overlying
fresh water depressesthe seawater below sealevel.
Generdly freshwater rechargein theseaquifersmoves
down gradient and eventually dischargestolow lying
coastal areasand into the sea. But pumping out fresh
water reducestheweight of the overlying fresh water.
Thismigration of seawater into freshwater aquiferis
referred to as salt water intrusiont?.
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Oneobservableparameter of seawater intrusonis
anincreased chlorideion concentrationin afreshwater
aquifer, because chloride, amajor constituent of sea
water, ischemicaly stableand movesat about thesame
rateintruding into seawater. Chlorideion concentra-
tion of 200mg/L or higher areassumed toindicate sea
water intrusion@.

Theinterface between the salty ground water be-
low and fresh ground water aboveisatransition zone
of gradualy mixing fresh and sdt waters. Under natura
conditions, thelocation of thiszonewill movedightly as
thetiderisesor falsand very often rechargesfluctuate.
However, whenawell pumpsfresh ground water from
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near thetrangtion zone, theequilibriumisdisturbed and
the ground water flow patternischanged (Figure 1).
Aswater ispumped out of bearing zone, thetransition
zonemovesupward thewell. Prolonged or large-scae
pumping canraisethetrangition zonetothewell, which
may then draw in salt water (Figure 1a). Thelocation
of thetrandgtion zone depends upon several natural and
human-made conditions?.
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On seawater intrusion, three trends are usually
present.

1) Chlorideionconcentrationsat agivensitemay in-
crease.

2) Forwelsopenat samedepth, theremay beastrong
relation between chlorideion concentrations and
distance of thewell fromtheshoreline.

3) Chlorideconcentrationsat agiven Sitemay incresse
with depth.

Physica and chemica parametersof water arein-
fluenced in every season and environment and some
changesin these parameters cause adverse effectsto
human hedlth. Some parameterslikepH, dissolved oxy-
gen, hardnessand chlorideion havemoreinfluenceon
human health. Depl eted dissol ved oxygen will affect
aguatic life. The carbonate and bicarbonate salts can
cause hardness. A health survey conducted in thevil-
lageindicated thet the childreninthevillageof agegroup
5-14 yearshave been suffering fromunusud bowl move-
ments, asresult of theincreased concentrationsof mag-
nesium. This made authors probeinto the anaysis of
water inthevillage.

AREA UNDER STUDY

Vizianagaram (Figure3) digrictisinthenorth coastd
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districts of Andhra Pradesh, India., adjoining Bay of
Bengal. It issituated within the geographical co-ordi-
natesof 17- 15’ and 19— 15’ of the northern latitudes
and 83-00’and 83-45” of the eastern longitudes (Fig-
ure?2).

VIZIANAGARAM DISTRICT

NENGALARPYS SACARAM _
B & TWANAGARMM AN)CUT
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Figure2: Vizianagaram district map showing POOSAPA-
TIREGA manda

Themain soilsarered soils, sandy loamsand sandy
clay, which constitute 96 % of the total area. The pre-
dominant soilsareloamy with medium fertility. Theto-
tal geographical area of the district is 6300.38 km?.
About 51.1 % of the land area is for agriculture and
another 12.3 % land is non-agricultural land. About
12.3 % of'the land is barren. About 4 % land is current
and other fallow lands.

The norma annual rainfall of the district is
1,131.0 mm, by south west and north east monsoons.
Thecoast lineis28 kilometersin thedistrict ontheeast
facing Bay of Bengd. Thereare 8 villagesand 16 ham-
letscons sting of 6,993 fishermen. They ared| stuated
in Pusapatiregaand Bpogapuram manddos

Pusapati-rega(18 05°34.95”N and 83 33°03.77”E)
isavillage (Figure 3) and Mandal inVizianagaram
digtrict of AndhraPradesh, India. Chintapalli isone of

GV.S.R.Pavan Kumar et al.

= Qurrent Research Papser

221

the coastal villagesin poosapatiregamandal, where
theauthorscarried present work. Tohevi I Iageochi ntapalli
(Figure 3) issituated between 18 04’N-83 39’E. The
villageis 1.0km away from the shoreline of Bay of
Bengal. The present work was limited to an area of
1.0sg. kmonly.

tap

well

borewell

Figure3: Chintapalli —areaunder study
SAMPLING

Six sampling stationswereidentifiedinthevillage
including borewells, open well and panchayt tap wa
ter. Composite sampling procedureswere carried out
for the collection of samples. The sampleswere col-
lected in clean high quality polyethylene bottles. EC,
temperature, pH and DO of the collected sampleswere
measured on the spot. The distance between each of
the borewell from the shoreline and between them-
selvesispresented in TABLE 1. The present work was
carried out from October 2009 to March 2010.
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TABLE 1: Information about thesampling stations
Sampling

Depth Distance from

S.

No  dtation (f) shordine(km) "urPose
1 Bl/streetl 90 0.15 Drinking
2 B2/street2 85 0.2 Drinking
3 B3/street/3 90 0.18 Drinking
4 Bd/street4 85 0.26 Drinking
5 TW/municipa tap  ---- 0.25 Drinking
6 WWI/ neartemple 90 0.14 Drinking

METHODOLOGY

Theconcentration of chlorideioninwater sample
was determined by Mohr’s method using potassium
chromate asindicator. Concentrations of calciumand
magnesium were determined by using EDTA with
EBT and murexide asindicators. DO of the samples
was determined by aDO meter with gold el ectrode
on the spot!**l,

AnELICO scanning visblespectrophotometer (SL-
177) with 1 cm quartz cell wasused for thedetermina:
tionof nitriteinthewater ssmples An ELICO flamepho-
tometer (CL-351) isused for the determination of so-
dium and potassum. For the pH measurementsELICO
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digitd pH-meter (L1-127) and for conductancemeasure-
ments EL1CO conductivity meter (CL-351) wasused.

All the chemical sand reagents used were of Ana
lytical grade and the aqueous solutionswere freshly
prepared by doubledistilled water.

RESULTSAND DISCUSSION

Theresultsof theanalysisof thesamplesof water
by theauthorsarelistedin TABLE 3and TABLE 4.
Theminerd compositionof ssawaer isgiveninTABLE
2. ThepH of mogt of the natural watersfall withinthe
rangeof 5.5-8.5. Most sampleswerefoundto bedightly

TABLE 2: Main constituentsand their concentrationsin
salt water

Species Part of salinity %  mmol/ kg
Chloride CI 55.03 546
Sodium Na* 30.59 468
Sulfate SO,* 7.68 28.1
Magnesium Mg?* 3.68 53.3
Calcium ca®* 1.18 10.4
Potassium K?* 1.11 9.97
Bicarbonate HCO3 0.41 2.34
Fluoride F 0.003 0.068

TABLE 3: Physical parameter sanalyzed for thedifferent sampling stationsfrom October 2009to M arch 2010

MONTH SS pH t TDS EC NTU MONTH SS pH t TDS EC NTU

B1 81 19 222 352 3 Bl 81 22 242 362 3

B2 86 20 111 231 4 B2 86 21 138 251 4

OCTOBER B3 82 20 72 148 2 JANUARY B3 82 22 92 168 2
B4 83 21 16 11 3 B4 83 23 16 11 3

TW 85 20 75 114 4 TW 85 25 86 114 4

ww 79 21 20 202 3 Ww 79 24 22 222 3

Bl 81 20 232 342 3 Bl 82 26 240 36 3

B2 86 19 128 221 4 B2 85 28 143 25 4

NOVEMBER B3 82 20 88 148 2 FEBRUARY B3 82 24 90 17 2
B4 83 21 16 11 3 B4 83 27 14 11 3

TW 85 19 87 114 4 TW 86 27 84 142 4

ww 79 18 22 212 3 ww 78 24 18 239 3

B1 81 20 212 352 3 Bl 83 27 243 363 3

B2 86 19 108 241 4 B2 86 28 142 255 4

DECEMBER B3 82 19 72 148 2 MARCH B3 82 25 92 17 2
B4 83 18 16 11 3 B4 83 27 14 113 3

TW 85 19 76 124 4 TW 87 29 88 146 4

ww 79 20 22 242 3 Ww 80 25 18 24 3

ISO STANDRDS 7085 --- 500 05 5 7t085 --- 500 05 5
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akdine. All thepH valuesof thesamplesindicatedsea Thetotal phosphatesin water samplesof thevillage
water intrusion, as the sea water possesses apH of  werefound to be 10-19mg/L. Thenitritevaueinthe
8.2£0.2. The values of turbidity, for the water samples ~ present investigation wasfound to bein the range of
andyzed werefoundtobeintherangeof 1.0-5.0NTU. 0.1-0.3mg/L, whichiswell withinthelimit.

TABLE 4: Analysisreport for variouschemical constituentsof the sampling stationsfrom October 2009to M ar ch 2010.

MONTH SS THW Ca Mg Na K Fe NO; PO F DO Cl- FRC
B1 8604 3102 550.2 1008 580 28 0.3 19 04 55 905.2 NIL
B2 6106 2252 3854 952 400 26 03 19 0.4 52 3452 NIL
B3 2008 1406 602 805 321 28 0.2 18 0.2 5.3 168.2  NIL
OCTOBER
B4 2154 704 1450 652 185 26 0.2 18 0.2 5.5 80.5 NIL
TW 2157 1457 700 858 190 26 03 19 0.2 52 155.5 0.1
WW 4405 2205 2200 1010 748 28 03 18 04 55 398.2 NIL
B1 8582 3071 5511 1180 610 28 03 19 04 5.5 920.2 NIL
B2 6234 2300 3934 962 400 26 03 19 04 52 3541 NIL
B3 2072 1460 612 855 310 28 0.2 18 0.2 5.3 1795 NIL
NOVEMBER
B4 2154 704 1450 678 188 26 0.2 18 0.2 5.5 89.0 NIL
TW 2170 1470 700 884 190 26 03 19 0.2 52 161.0 0.2
WW 4551 2295 2256 1004 752 28 03 18 04 55 3942 NIL
Bl 8652 309.2 556.0 1220 650 25 0.3 18 0.3 5.1 925.7 NIL
B2 6310 2340 3970 1010 430 27 0.2 15 0.2 52 361.2 NIL
DECEMBER B3 2160 1510 650 910 340 27 0.2 17 04 55 185.0 NIL
B4 2269 755 1514 727 206 29 0.2 18 0.2 5.1 93.0 NIL
TW 2242 1512 730 922 210 25 02 17 0.3 5.3 167.0 01
WW 4652 2350 2312 1051 810 28 03 18 04 55 398.0 NIL
Standards 3000 1000 700 200 100 30 <10 -- <12 40-70 2500 0.1-02
Bl 8641 3101 554.0 1221 650 25 0.3 19 04 4.8 9251 NIL
B2 6316 2356 3960 1000 440 28 0.2 19 04 52 360.0 NIL
JANUARY B3 2150 1500 650 902 320 28 03 19 0.2 52 184.0 NIL
B4 2270 750 1520 721 200 31 0.2 16 0.2 55 94.1 NIL
TW 2230 1510 720 934 213 26 02 19 0.4 4.9 166.0 0.1
WW 4660 236.0 2300 1056 801 29 03 19 04 55 3980 NIL
Bl 8884 3224 5660 1300 720 21 0.2 12 04 4.9 930.8 NIL
B2 649.0 2434 4056 1800 550 25 0.1 16 0.2 52 3700 NIL
FEBRUARY B3 2350 1610 740 970 400 25 03 19 04 5.1 1924  NIL
B4 2442 810 1632 820 250 28 0.2 21 04 52 106.0 NIL
TW 2410 1600 810 1021 302 22 0.2 10 04 5.0 176.0 0.1
WW 4840 2440 2400 1163 89.0 26 0.2 18 0.2 55 4052 NIL
Bl 8907 3238 5669 1302 710 22 0.2 10 04 4.8 936.9 NIL
B2 6477 2429 4048 1070 540 25 01 18 0.2 4.9 3712 NIL
MARCH B3 2349 1619 730 996 390 26 03 19 04 52 1944  NIL
B4 2438 809 1629 838 260 28 0.2 22 04 5.1 106.0  NIL
TW 2429 1619 810 1033 300 22 02 10 0.2 5.0 176.7 0.1
WW 4840 2420 2420 1157 880 25 01 18 0.2 53 406.6  NIL
Standards 3000 1000 750 200 100 30 <10 --—-- <12 4-7 250.0 0.1-0.2

FRC- Free residual chlorine
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Thewater samples collected from thevillage under
study werefound to havedectrical conductivity values
from 1100-3630puMhos/cm. The water samples col-
lected from thevillage showed TDS=16-243mg/L, to-
tal hardness=200-888.4mg/L, calcium=70.4-323.8mg/
L, magnesium=60.2-566.9mg/L. Thevalues of total
hardness, ca cium and magnesium were showing large
deviationfromthestandard permissblelimits Thehigher
valuesof magnesiumindicatethat theremay beapro-
visonfor theintrusion of saty water into thefreshwa-
tersof thevillage, asmagnesium isthe second highest
abundant element in salt water next to chloride. From
the present investigation, theratio of Mg to Cawas
also found to be higher than the standard value of 1.0.
So, thewater isnot recommended potable by the au-
thors, dueto higher level sof ca cium and magnesium.

In the present investigation, the concentration of
chlorideinthewater sampleswasfoundtointherange
of 80.5-936.9mg/L. For thevarious samplesandyzed
the concentration of chlorideionwasfoundto behigher
than the prescribed value of 250mg/L. Chlorideionin
drinkingwater isgeneraly not harmful to human beings
withinlimits. To study thereason for theincreased lev-
elsof chlorideionin ground water, the authors ana-
lyzed thefreeresidual chlorine (FRC), in each of the
samplescollected. Thevaueof freeresdud chlorinein
1000
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Figure4: Varitionsin concentration of chloridein different
months

thewater samples collected from borewel |swasfound
to benil, whereasthe samein panchayat tap water was
0.1mg/L, whichliesintherangeof sandardvaue. Since
it was observed that the concentration of freeresidual
chlorineinthewatersof borewells, thereason for the
increased concentration of chloride may be dueto the
intrusion of sat water into theground water of thevil-

o o

concentration of chloride in mg/L

o
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lage. Thevariationsin the concentration of chloridein
variousmonthswereshowninfigure4. Thefirst trend
(chlorideion concentration & agiven Stemay increase)
was observedinthevillage. The concentration of chlo-
ride wasfound to be higher, regardless of the season
andtimeof collection.

CONCLUSION

All theabovereportsindicated the seawater intru-
sioninto thefresh watersof thevillage, sincethefree
residua chlorineisnill inthewater andyzed wasfound
tobenil inal theborewells.
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