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ABSTRACT

Physico-chemical studies of ground water samples both from borewells and dug wells of daltonganj block areas of
Palamau district of Jharkhand have been carried out for various parametersin general and that of fluoride concen-
tration in particular in pre-monsoon season of 2009. Though, generally ground water of both types of wells are of
good quality but in certain areasit is confronted with slightly high concentration of fluoride causing dental fluorosis
among children. In dug well fluoride concentration in 7 samples area bit higher side (TABLE-1) whilein borewells
too, 7 samplesare on higher and rest 7 within lower limit. (TABLE-2). Theother variables so far analysed arewithin
permissiblelimit of WHO for portable water in both types of wells samples (see TABLE 01 and 02). The variation
observed in TABLE | and 2 in various parameters are due to its geogenic origin, of the various parameters and also
of the nature of depth of wells of different placesinthe present area.  © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

The phsys co-chemica composition of ground wa-
ter of daltonganj areaisrel ated to the soluble products
of rock weathering and decomposition and changes
withrespect of time and space. Someelementsarees-
sentia intraceamountsfor human consumption while
higher concentration on the same el ement can cause
toxic effect. Thefluorineissuchandement whichfdls
under above category, and assuchitisessentid to know
itsconcentration moreso when water isused for drink-
ing purpose The concentration of fluoride between
0.06mg/1to 1.0mg/1isessential in portablewater to
protect tooth decay while concentration beyond 1.5mg/

1 can causetooth mottling (dental fluorosis) and still
higher concentration leadsto skeletal fluorosis.

Pdamau digrict in Jharkhand stateisproneto fluo-
rosisdisease?. Whatever may bethe primary source
of fluorine. Theelement isultimately dispersed inthe
environment and isfound in atmosphere, soil and wa
ter®, For the purpose of identifying thelocaized nature
of fluorosisaffected areasall the 12 blocks of Palamu
district aredeing studied with hel p of physico-chemica
analysisof ground water samples collected both from
borewellsand dugwdlls.

Theresults obtained from 24sampl es of datonganj
block during pre-monsoon season of 2009 arereported
here. (TABLE 1and 2)
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TABLE 1: Resultsof Physico-Chemical Analysisof Ground water taken from, dugwellsof daltonganj area

Total

Sour ce and EC TDS Alkalinity Nitrate Iron Fluoride
samples no ummhos/cm mg/1 harrrg;fss mg/1 ppm ppm ppm
1 DW1 6.9 610 751 190 180 18 3 15
2 DW2 6.9 715 720 135 430 28 A4 17
3 DW3 6.31 610 520 100 400 15 A 16
4 DW4 6.9 725 980 125 520 12 . 16
5 DW5 6.72 880 440 180 240 12 A 14
6 DW6 6.7 910 810 150 190 20 3 17
7 DW7 6.7 910 880 125 160 14 A4 15
8 DW8 5.9 710 780 150 190 20 3 0.8
9 DW9 6.3 750 650 115 190 35 A 0.8
10 DW10 6.2 670 975 120 245 16 A 0.7
TABLE 2: Resultsof Physico-Chemical Analysisof Ground water taken from, borewellsof daltonganj area
g Sour ce and pH EC TDS ha-l;gtr?lms Alkalinity Nitrate  Iron Fluoride
samples no ummhos/'cm mg/1 mg/1 mg/1 ppm ppm ppm
1 BW1 6.18 580 856 100 320 15 1 15
2 BW2 6.76 910 650 135 420 23 A 18
3 BW3 6.57 810 660 75 310 25 2 15
4 BW4 6.19 680 920 100 180 14 1 16
5 BW5S 6.22 720 880 110 280 16 A 16
6 BW6 6.7 880 720 100 180 9 A5 16
7 BW7 6.8 725 789 135 240 16 10 17
8 BW8 6.1 680 970 125 245 9 10 0.7
9 BW9 6.7 900 810 150 180 16 1 0.8
10 BW10 6.8 410 820 125 165 16 2 0.7
11 BW11 6.8 825 750 135 180 17 2 0.7
12 BW12 6.0 675 965 112 240 25 2 0.9
13 BW13 59 810 980 110 320 17 A 0.8
14 BW14 6.1 670 980 125 250 18 A 0.5
LOCATIONAND GENERAL FEATURESOF  winter stretchesfrom October to February. Thetem-
STUDY AREA perature varies from 5.6°C to 47°C so far recorded.

Theddtonganj block administrative unit, issouth
western part of Palamau district bounded by the North
Kod river ineastern and southern side and by area of
Garhwadistrict on western and northern side (Figure
1).

Thetopography ischaracterized by hilly rugged
landscape with green forest morein southern part. The
slope of the areain general tendstowards north and
east. Theclimatic condition ischaracterized by three
distinct seasons. Thesummer isusualy between March
to May, theM onsoon from Juneto September and the

Therelative humidity variesfrom 21 to 83 per cent.
Except during 1976-1978, theaveragerainfa| recorded
isfar fromnormal i.e. 1279.9 mm per annum. As per
record of the meteorol ogical department, therainfall in
themonth of Juneis158.8 mm, inJuly 347.2mm, in
August 370.2 mm and in September 223.0 mm. Weseth-
ered and fractured gneissand graniterocksof PreCam-
brianformsmajor acquifersinthisarea. Ground water
occur under pheratic conditionintheweathered zone
of gneissesand graniterocksand alluvium. It also oc-
cursin semi confined to confined conditioninfractures
and jointsin unweathered deeper partsof theserockg™.
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MATERIALAND METHODS

To assessthefluoride content and nature of ground
water quality, 10 samplesfrom of dugwells(TABLE
1) and 14 samplesfrom borewd Is(TABLE 2) includ-
ing hand pumpswere collected from different localities
(Figure2). All samplesweretakenin sterilized bottles.
The physic-chemica analysiswascarried to determine
pH value, dectrical conductivity, total hardness, total
dissolved substance, totd dkalinity, dongwith nitrate,
iron and fluoride content of al samplesby using stan-
dard method.

RESULTSAND DISCUSSIONS

Physico-chemical characteristicsof 10 dugwells
samplesand 14 borewel|ssamples of daltongan] areas
arepresentedin TABLE 1 and TABLE 2 respectively.

ThepH vaueof dugwell samplesvariesfrom5.9
t0 6.9 and amost samevariationisrecorded in bore
well sample. It hasbeen measured withthehdp of ELico
L1120 pH meter. Sincethevaueisbelow 7 assuchit
isweakly acidicin natureand not harmful for use.

Electrica conductivevauesvariesfrom 610(DW1)-
910(DW6) mmhos'cmindugwell samplesandinbore
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well samplesit rangesfrom410(BW10) to 910(BW2)
mm hos/cm. It hasbeen measured with help of Digita
conductivity meter CENTURY CC 601 and thevalues
arewithinrangeof good portablewater.

TDSvduesindugwell samplesvariesbetween 440
(DWS5) - 980 mg/1 (DW4) and in bore hole samples
between 650 mg/1 (BW.2) - 980 mg/1 (BW13). All
samplesareanaysed by gravemteric method. Totd dis-
solved solidsdenctethe varioustypeof minerdspresent
inwater in dissolved form. The concentrationon dis-
solved solidisanimportant parameter tojudgethequa-
ity of water. The valuesrecorded both from dug well
and borewell samplesarewithin permissiblelimit as
prescribed for portable water.

Total hardness of typesof samplesareanaysed by
titericmetric method. Tota hardnessindgwell samples
variesbetween 100 mg/i (DW3) - 190 mg/1 (DWI).
Likewisein borewe | samplesit varies75 mg/1 (BW3)
to 150 mg/1 (BW9). Thelower concentration in bore
well samplesaredueto moredepth of water and lesser
degree of evaporation than dug well sampleshaving
lesser depth and more evaporation dueto larger diam-
eter of wells. Dug well water ishard whereas of bore
well water samplearemoderately hard.

Totd alkalinity of both type of water samplesare
determined by tetrimetricmethod. Thetotal alakainity
indugwell samplesvariesbetween 160 mg/1 (DW?7)
to 520 mg/1 (DW4), TABLE 1. But in bore well
samplesit varies between 165 mg/1 (BW10) to 420
mg/i (BW2) in TABLE 2. From persusal of concentra-
tionfoundinTABLE 1and TABLE 2itisclear that the
water samplebothtype of wellsisakainein nature. It
iswithin permissiblelimit and henceharmless.

Thenitrate, iron and fluoride concentration of both
type of samplesare determined with help of UV-VIS
spectrophotometer Systronics 118.

Thenitratespresent in Dugwell sasmple (TABLE
1) varies between 12 ppm (DW4) to 35 ppm (DW?9).
Likewiseit show variationin borehole samplefrom 9
ppm (DW6) to 25 ppm(BW3). Thelower concentra-
tion of nitratein bore hole samplesisdueto lesser de-
gree of evapotranspiration due to greater depth and
lesser diameter than dug wells. All samplesanalysed
arewithin permissiblelimit as per WHO standard.

Ironisamost waysfound in significant concen-
tration because of itsabundancein theearth crust. The
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primary concern about ironin drinking water isitsob-
jectionabletaste. Theiron content o dug well sample
varies.1 ppm (DW3). to .4ppm (DW?7) and in bore
well sampleitisbetween. 1 ppmto .2 ppm. Thedightly
greater concentration in sample (DW?7) is due to
geogenic nature of bed rock of that particular area. Itis
within permissblelimitin Ddtonganj area.

Fluoride concentration of daltonganj block area
varies between 0.7 ppm (DW10) to 1.7 ppm (DW2,
DW6). Two sample DW3 and DW4 show its concen-
tration 1.6 ppm. Out of 10 dugwell sample4 showsits
value morethan permissiblelimit. It showsmatter of
concern. Likewise out of 14 bore well samples 5
samples(BW2, 8W4, BW5, BW6 and BW7) shows
higher concentration than permissiblelimit of 1.5 ppm.

Huoride problemin datonganj Area

Fluorideis one such element whose presencein
drinking water isneeded in smal concentration for gen-
era development of human body but if concentrationis
above 1.5 ppm (as per drinking water standard) can
cause dental fluorosisand skeleta deformation. Inln-
diafor thefirst timethe high fluoride problem wasde-
tected inNaglondadistrict of AndhraPradeshin 1930’s.
Later short (1937) published hisfirst report onendemic
fluorosisin India. Thisdiseasesisnow reported from
morethan 15 statesand Jharkhand isone among them.
The Geochemistry of genesisof high fluoride concen-
tration in ground water have been studied by®. Ac-
cording to himthe high concentrationisdevel oped due
to

(1) semi arid climate of theareawhich leadsto high
intensity of evapotranspiration or exceeds precipitation
for major part of the year

(i) bedrock iscompaosed of crystalinerocksmainly
gneissesand graniterocks of Pre Cambrian age.

(ili) Weathering and erosion has been effectivefor
avery longtimeinthat areaand dueto this, landscape
becomesin genera flat withlow gradient which makes
themovement of ground water dow.

(iv) Low amount caciumin ground water generaly
containshighleve of fluorideand it has positivecorre-
lation with bicarbonate.

The concentration of fluoride in some parts of
ddtonganj areaabove permissiblelimit fulfill all above
mentioned condition assuggested by!®. Theareaneeds
indepth study for remedia measuresashigher fluoride
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concentration of morethan 1.5 ppmishazardousfor
hedlth and leadsto dental and skeletal fluorosisinthat
areainfuture.
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