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Abstract: The physico-chemical analysis of ground water asdadverse health
effect in Berla Tehsil of Durg district of Chhagerh, India are undertaken. In the
present study, fifteen water samples, were colie@tem the different sites during
June 2012 to Dec 2012 from deep bore well and hamdp. Physico-chemical
parameters analyzed for pH, EC, TDS, alkalinitybitlity, total hardness and content
of fluoride, lead, arsenic, iron, sulphate and dblwere studied and compared with
the standard values prescribed by World Health @rgéion (WHO) and Bureau of
Indian Standard (BIS). The ground water is charetd by slight high fluoride
content in two sample and slightly rich in iroropably due to industrial effluents of
Bhilai steel plant. However, most of the water sk®pdid not have high
concentrations of the toxic contaminants. The presevestigation revealed that
some of the ground water sample of Berla villagelarfy district is not suitable for
drinking purpose and they need to proper treatniefbre use The process of
removal of excess fluoride from water is reverseass, ion exchange devices and
bio-remedies. One of bio remedies method is natnabrption such as Mangrove
plantonneratia Apetala) leaf powder (MPLP) and CoconGifcos nucifera) coir
pith (CCP).

Key words: Physicochemical analysis, Ground water, pH, TDS (4d BIS.
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INTRODUCTION

The water may be contaminated by natural sourcéy andustrial effluents. Ground water is higl
valued because of certain properties not possesgeslrfaces wat'. Safe drinking water is
fundamental human need and it is an importactor that determines the physical and social hed
the people. Bullafdinferred that polluted surface water always residtsan unhealthy soc-
economic environment. Hence, phy«-chemical analysis of water is important to asskesquality
of groundwater in any rurareas that influences the suitability of water éisinking, domestic
irrigation, and industrial needs. Because of thpartance of groundwater in drinking and in ot
uses, its environmental aspects such as contaminatinsport have been signifitly studied. Many
researchers have focused on hydro chemical chastict® and contamination of groundwater
different basins as well as in urban areas thatltexs due to anthropogenic intervention mainly
agricultural activities and industrial ¢ domestic wastewatét Natural phenomena such
volcanoes, algae blooms, storms, and earthquakescalise major changes in water quality anc
ecological status of wafer

Increases in living standard, growing populatioapid industrialization ar wide spread human
activities have increased the demand for \°. The quality of water also depends on agricultlamadi
use patterf’.Due to increase in population, uses of chemicdilifeers, pesticides, industrializatic
and many other anthropogerfactors, the water from various sources becorpwoityted to a large
extent day by ddy** Animal and human excrement is also a dangerousectr water pollution i
the under developed countries. Consumption of padlwater directly from the soles may cause
waterborne diseases like flurosis, diarrhea, dgsgntyphoid and hepatitis, gastroenteritis, liaad
intestinal infection, skin rash'’etc. Chemical contamination of drinking water magt rause
immediate health problem, but their lotime intake may be fatal for human health. The cibje of
this study is to investigate physicochemical analyf groundwater samples in this study a
(Figurel).

STUDY AREA

ArcGIS (version 9.0) software has been used fomptiesent study to locathe sampling sites. The
current stidy area Berla Tehsil durg district. located at 21.50°N 81.53°E and has elevation of
m (951 ft).
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Fig. 1: Locations of groundwater Berla Tehsil of durg dcst

Hence the present work draws the concluwon the quality of water and provides informatioroat
suitability of water for drinking purpose. Companisof water test results with WHO Guide[*®
values and Bureau of Indian Stanc'® helps to address the specific problem of watercasuand t
sekct the appropriate method of water treatment baise

MATERIALSAND METHODS

Ground water samples were collected from sixteeations of durg city during post monsoon,
polyethylene bottles of 100 ml. The samples wetkected and analyzed asr the standard metho
prescribed by, Goltman et @and Trivedi and Go?.. Borosil glassware, double distilled water
E-Merck reagents were used throughout the testingp&es were collected in sterilized screw cag
laboratory for their physicocmical parameters. Total alkalinities of the watemples wer
determined by titrating with 0.02N,SO, using phenolphthalein and methyl orange as indisaiithe
chloride ions were generally determined by titrgtthe water samples against a standarution of
AgNO; using KCrO, as an indicator. The total hardness of the watepkes was determined |
complexometric titration with EDTA using Eriochrorback-T as an indicator. The dissolved oxy¢
(DO) content in the water samples was determinedittating with standard sodit thiosulphate
using starch as indicator. TDS of water sample weeasured by using TI-3 HM digital meter.
Sulphate ion content in the water samples was méted by titrating against EDTA as prescribec
Jackson. Fluoride() content of the samples v determined by measured by ELI-52
Spectrophotometer methdd urbidity, Electrical Conductance (EC) and pH bétground wate
samples were determined on the day of collectiominimize the alteration of original samy
condition, using Systronics Dtal Turbidity Meteri32, Systronics Digital pH Meter M-VI and
Systronics Digital Conductivity Met-304, respectivelyHeavy Metals like Mn, Fe, Zn, Ni, Cu, |
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and Arsenic present in the ground water samples determined by the help of metal testing kit of
E. Merck.

Table-1: Ground Water Quality Monitoring at Berla Tehsildafrg district

Sample | Locations Types of
No.s Water

S, Anandgaon Bore well
S, Bargaon Bore well
S5 Berla Bore well
S, Biroda Bore well
Ss Dargaon Handpump
Se K. Mohrenga Handpump
S; Khudmuda Bore well
Sg Kusmi Bore well
Se Lawatara Bore well
S0 Lenjwara Bore well
S Pahanda Bore well
S Patora Handpump
Si3 Sarda Handpump
Sia Semaria Handpump
Sis Sondh Handpump

RESULTSAND DISCUSSION

The physicochemical parameters of the ground wsderples of Berla Tehsil of Durg district with
their standard values prescribed by WHO and Buoédndian Standard are given in tfiable 2.The
results of the physiochemical analysis of the gdwater samples;Sto Ss collected from 15
different locations in the range of 20 km are pnése intable 3 and heavy metals irable 4.

Turbidity: Turbidity of the water samples were in the rang@enft0.03 to 1.20 NTU. Samples Ng, S
Se: S10,S11 Sz, Sis, S14 and s showed the turbidity above the permissible limihile rest of the
samples showed within the desirable limit.

pH: The pH of the samples was in the range from 7.8 to 8/ that slightly alkaline in location
Sp;and Ss ,but within the permissible BIS limit (6.5 to 8.%jigher pH value imparts bitter taste to the
water.

Electrical Conductivity: Here the Electrical conductivity of the sample washe range from 2.3 to
17.2us /cm. Sample $ has highest EC of 17,&/cm while sample shas lowest EC of 2&/cm.
which indicates that the content of soluble andhlwgnducting salts present in the water sample.
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Total Dissolved Solids(TDS): TDS of the water samples were in the range from 298 to 825
mg/L. Sample § &, .S, S, Si2 and $s contains the TDS within the desirable limit ananpée
$,$,%6,.%5,%0, 510,511,513 and S, contains above the permissible limit, while refsth@ samples have
the TDS within the highest permissible limit lamyeantity of alkalinity imparts bitter taste to wate

Total Hardness: Total hardness of water samples were in the rarmm 119 mg/L t0189 mg/L.
Samples §S;5 contain total hardness, within the permissibletiMdiHO and BIS. Total hardness is
imparted mainly by calcium and magnesium ions whiphart from sulphate, chloride and nitrate are
found in combination with carbonates.

Fluoride: Fluorine is widely distributed in nature and is @mal constituent of bones. Excess of
fluorine ingested leads to a mottling of teeth. Theth can be protected and tendencies to caries
reduced about 40% by topical applications of fldersolution. When fluorine is absorbed, it unites
with calcium and reduces the blood calcium levan€entration of fluoride present in the water
sample & is slightly high within the permissible limit. Higfluoride concentration causes dental
fluorosis and other dieases showrFigure 2,while low concentration causes dental caries. Eenc

is essential to maintain moderated concentratidtuofide in drinking water.

Table- 2: The Standard values of ground water samples
(AIl values except PH isin mg/L)

S. Parameters WHO Bureau Indian
No standard standard
1. | Turbidity(NTU) 0.02-0.05 0.01-0.05
2. | pH 7.0-8.5 6.5-8.5
3. | Conductivity(us/cm) 5.0-50 4.5-50

4. | TDS 300-500 500

5. | Total hardness 500 300

6. | Total alkalinity 120 120

7. | COD 255 255

8. | DO 4.0-8.0 4.0-8.0

9 Chloride 200-600 250-1000
10 | Fluoride 0.5-1.5 1.0-1.5
11. | Sulphate 200-400 200-400
12. | Nitrate 45 1-45
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Table- 3: Physiochemical parameters of ground water sampaels Behsil of Durg district

S.No. | pH Turbidity | EC | TDS TH COD | DO Cl S | F NG;

S; 7.8 0.05 4.7 456 134) 19.9 6.1 105 114 0.1 0,37
S, 7.9 0.03 6.2 607 153 20.1 4.2 123 189 1.00 0832
S 8.5 1.02 2.3 825 189| 133 5.3 129 202 1.00 042
S 8.3 0.09 6.1 335 126| 12.1 6.5 177 209 0.83 0[12
Ss 7.8 0.07 16.8| 298 119, 29.9 4.6 119 218 0.77 0,21
Se 8.5 1.04 12.5| 805 175| 423 7.2 331 123 094 0J63
S; 8.3 0.90 8.4 | 478 128 52.1 3.2 121 84 0.74 0.2
Ss 8.1 0.80 18.2| 672 155| 15.2 2.2 95 59 091 0.6
So 7.8 0.50 11.7| 786 179, 123 2.6 265 114 0.34 0,83
Si0 8.5 1.0 3.1 567 142 13.5 3.4 179 174 0.21 047
Sit 8.7 1.2 3.8 775 171 114 4.2 243 152 1.0 0.54
Si2 8.0 0.80 13.9| 490 130 9.5 3.2 197 173 0.12 0.36
Si3 8.5 1.05 21.2| 814 186 17.8 2.7 213 198 098 043
S1a 8.2 0.70 15.6| 572 145, 16.4 2.5 18y 213 090 0)53
Sis 8.6 11 17.2| 457 129| 10.3 2.1 210 165 1.5 087

Table- 4 Heavy metal concentration in ground water sampiéxeda Tehsil of durg district

S.No. | Fe As Cu Pb Zn
S 1.14 0.001 0.02 0.02 2
S, 2.12 0.002 0.04 0.06 3
S 1.31 0.001 0.06 0.1 5
Sq 0.98 0.004 0.01 0.08 -
Ss 0.83 0.003 - 0.02 2
Se 1.0 0.005 0.07 - 4
S 1.79 0.009 - 0.05 -
Ss 0.41 0.001 - - 1
S 0.83 0.002 0.05 0.07 4
S1o 1.52 0.003 0.04 - 3
St 1.92 0.001 0.09 0.02 5
S12 0.36 0.004 0.03 0.06 2
Si3 0.67 0.007 1.0 0.04 1
S1a 0.51 0.004 0.08 0.02 -
Sis 0.29 0.003 0.03 0.03 5
WHO | 0.5mg/I 0.01mg/ll 0.05-1.3mg/l | 0.1mg/| 5mg/l
BIS 0.3-1mg/l| 0.05mg/l| 0.05-1.5mg/l | 0.1mg/| 5.0-10mg/I

337

IJGHC, March2013 -May 2013; Vol.2, No.2; 332-345.



Physico... Manoj Kumar Ghosh et al.

Chloride: The chloride content in the water samples variethf®5 mg/L to 331mg/L. Samples fol
Sito S5 contain chloride within the permissible limit. Tohhloride content indicates pollution sta
of water body due to contamination of animal anthan waste. Chloride is a common constituer
all natural water and is generally not classifischarmful onstituent.

FLUORIDE AND HUMAN HEAITH

Encemel Porosity of teeth, Weakening & crippling of
Dentalfluorosis s.\\ bones, osteoporosts, cancer

Adverse effect on renal

cells, Urolithians Lower IQ)
behavioral
defacts, alter-
Goit ation in nevronal
iter ——— architecture,
b neurodegeneration
Oxidative stress, \ ' Stomich A Nauwsea &
caticer o ] Abdominal pain
All organs of developing fetus. Alteration in morphology

specially brain causing spina of gametes, change in hot-
bifida ocenlta. mones, sterlity.

Fig. 2. Impact of Fluoride on Human health

Sulphate: Here the oncentration of sulphate was in the range of mimmma® mg/L and maximur
218 mg/L. Sulphate ion concentration in the samplitsin the desirable limit of WHO guideline
Higher concentration of sulphate has laxative éff@gich is enhanced when sulphis consumed
with magnesium.

Nitrate: The tolerance limit for nitrate is 45 mg/L but metpresent study nitrate ranged from 0.1
0.87 mg/L. The samples are found less than withi permission limit as per WHO and E
guidelines.

Dissolve Oxygen: D.O ranged from 2.1 to 7.2 nL, which shows that the ground water was foun:
be within the permissible limiDO determine the quality of drinking wa

COD: In the present study the C.O.D is found blowpermissible range#55 mg/L

Iron: Here the concentration of iron was in the rangenofimum 0.21 mg/L and maximum 2.
mg/L, which shown the high range of iron as per Wat@ BIS.In acute poisoning the symptoms
due to a local irritation of the gas-enteric mucous membrane which masen proceed to necro:
and consequent shock.

Arsenic: The maximum value (0.009 mg/L) obtained in the gwater , which is less than WF
permissible limit (0.01 mg/L).

Copper: Concentration otopper wa in the range of minimum 0.01 mg/L and maxim1.0 mg/L.
Copper concentration in the samplezis moderately high while in rest of the samplas within the
desirable limit.Copper in large doses is dangerous to infants auple with certain metabol
disorders.
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Lead: The normal ranges prescribed for adult for lea@l 1sng/l as per WHO standard. Result shows
that the concentrations of lead was found to rdraga 0.02mg/l to 0.1mg/l.

Zinc: In the present study, result shows that the conamhs of zinc are within desirable limits in
all the samples so it is not going to cause ileef§ on the nearby population. The normal range in
adult male for zinc is 5-10 mg/I.
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Fig. 3: Flow charts of various parameters of groundwatemsas of Berla Tehsil of durg

district
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Figure 4: Flow charts of heavy Metal concentration in growader samples ¢
Berla Tehsil of durg district

CONCLUSIONS

The present study, analyzed samples of ground weétBerla Thesil of durg district, Chhattisga
India , shows that few samples are not within tesirdble limit. From the above study, it is obsé
that values of most the parameters are within th4O and BIS permissible limit. Maximum valu
of pH of some samples lie above the higher levihdAigh lead and arsenic contents are very lo
most of the sources. Orsampl¢ of the fluoride was found slightly high thamaximum permissibl
limit. Excessfluoride may lead to tooth decay and kidney dise@be groundwater is slightly rich
iron shows the ground water quality is very poad aansumption is not suitable for drinking purp
peoples living in these regions. Thus the Revers®ad@3is, zecte or ion exchange treatment metl
and bioremedies can be used to reduce fluoridérandoncentratic.
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