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ABSTRACT

The suitability of groundwater quality for drinking purpose was assessed in the rural areas of Gunthakal area based
on the various water quality parameters. Fifteen groundwater samples were collected and analyzed for pH,
electrical conductivity (EC), total hardness (TH), total dissolved solids (TDS), anions (F', NOs, HCO; ", SO*) and
cations (Ca?*, Mg®*, Na', K*). Fluoride concentrations ranged up to 2 mg/l, and average concentrations varied
from 1.07 mg/L. Nitrate concentrations ranged up to 68.40 mg/l, and average 22.21 mg/l in the study area.
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INTRODUCTION

The importance of water quality in human health B recently attracted a great deal of inter&3j.The
importance of the groundwater in the area shoutdbraunderestimated because they are sources ef resburce
for drinking and agricultural purposes, not only tbe people living in this area but also for thegw live in the
surrounding areas [12].

Water quality is extremely important because cartséacess to good quality water is necessary ferals well as
the economy [2]. In recent times, there has beteeraendous increase in demand for freshwater aner\shortage
in arid and semiarid regions due to population éase, urbanization, industrialization, and inteaggcultural
activities in many parts of world. Due to inadeguatipply of surface waters, most of the peoplenitia are
depending mainly on groundwater resources for drgkand domestic, industrial, and irrigation uségater is
extremely essential for the survival of all livingganisms. The quality of water is a vital concimmankind since
it is directly linked with human welfare. Many resehers have focused on hydrochemical charact=ristnd
contamination of groundwater in different basinsveal as in urban areas that resulted due to aptigenic
intervention mainly by agricultural activities aimdlustrial and domestic wastewater [31, 19, 24,1%5,20, 26 and
27].

MATERIALSAND METHODS

Sampling and geochemical analysis to assess thendwater quality of Guntakal area in Ananthaputridis a
systematic sampling was carried out in April 206¥teen groundwater samples were collected in psbed
polyethylene narrow-mouth bottles from the hand psinwhich are in regular use. Groundwater was ciatbafter
pumping the wells for 5-10 min and rinsing the lesttfor two to three times with water to be sample@ctrical
conductivity (EC) and pH values were measured & ssing a portable conductivity and pH meter (Rysts)
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after recalibration with standard buffer solutioi$ie Groundwater samples were preserved at 4°Calnithe
geochemical analysis has been completed withinekwé sampling. Acid titration method was used &edmine
the concentration of bicarbonate (HEQAn groundwater as prescribed by the American iewealth Association
[1] and other parameter methods are describedla fa

Table 1. Instrumental and volumetric methods used for chemical analysis of groundwater in the Gunthakal area, Anthapur District,
Andhra Pradesh, India

Chemical Units Method, Reagents Reference
parameters instrument (make)
pH - pH meter (Systronics) pH 4, 7, and 9.2 f@nsolutions) APHA (1992)
EC uS/cm EC meter (Systronics) Potassium chloride APHA (1992)
TDS mg/L ECxconversion factor (0.55 to 0.75) - Hem (1991)
TA mg/L Volumetric Hydrochloric acid (HCI) andethyl orange APHA (1992)
TH mg/L Volumetric EthylenediaminetetraacetiaddaEDTA),

ammonia amtchrome black-T APHA (1992)
ca’ mg/L Volumetric EDTA, sodium hydroxide and mxie APHA (1992)
Mg?* mg/L Calculation - APHA (1992)
Na" mg/L Flame photometer Sodilttodde (NaCl), KCl and

calcium canlate (CaCg) APHA (1992)
K* mg/L Flame photometer NaCl,|lk@d CaCQ@ APHA (1992)
HCOy mg/L Volumetric Hydrosulfuric acid ¢#$Q,), phenolphthalein APHA (1992)
COs* mg/L Volumetric Hydrosulfuric acid #$0Q,), methyl orange APHA (1992)
cr mg/L Argentometric Silver nitrate, potassiunramate APHA (1992)
F mg/L (Orion 4 star meter bench top pH/ISE meTlé§AB APHA (1992)

RESULTSAND DISCUSSION
The analytical results of hydrogeochemical analgsigroundwater samples collected from differemhgbng sites
of Gunthakal area, Ananthapur district. Table 2spnts the hydrogeochemical characteristics of ghaater in
Gunthakal Area, Ananthapur District.

Table 2. Hydrogeochemical characteristics of groundwater in Gunthakal Area, Ananthapur District

SampleNO | pH EC TDS | TH [ ca® | Mg | Na° | K* JHCOs [ NOs | F
uS/cm mg/L
W1 7.87 | 1140 729.6 199 110 211 16 4D 115 2p1  (gs84
W2 8.50 816 522.24] 153 55 238 20 5p 120 122 174
W3 847 | 129/ | 828.1¢ | 26C 75 44¢ 20C 21 60 124 | 1.8
W4 848 | 1054 | 67456 120 70 119 14 2B 121 5/08 1.4
W5 7.99 | 2026 | 1296.64 277 80 476 110 18 9b 266 (.38
W6 8.09 | 1729 | 110656 136 80 132 160 16 8D 265 (.24
W7 8.181| 482 308.48] 168 85 198 164 20 10D 189  1]57
e 845| 2981 | 1907.84 159 60 234 140 25 9b 4|19 1088
W9 7.7€ 34¢€ 221.4« | 15€ 60 231 12C 48 70 44.€ | 0.a¢
W10 8.2¢ 68C 435.; 271 60 52¢ 14C 43 88 684 | 03
W11l 8.05 926 592.64 144 35 264 11 2D 27 8lo1 136
W12 8.85| 1463 | 936.37 148 60 211 95 26 55 274 118
W13 8.53 815 521.6 154 58 231] 324 35 162 12 oles
W14 7.8z | 159¢ | 10195.| 111 40 172 34C 26 60 752 2
W15 8.4€ 852 545.2¢ | 327 45 687 32C 20 60 36.£ | 1.07
Min 776 | 346.00 | 22144 | 111.00 | 35.00 [ 119.00 | 95.00 | 16.00 | 27.00 | 419 | 018
Max 8.85 | 2981.00 | 1907.84 | 327.00 | 110.00 | 687.00 | 340.00 | 52.00 | 162.00 | 68.40 | 2.00
Average | 826 | 121313 | 776.41 | 18593 | 64.87 | 292.33 | 181.93 [ 28.87 | 8653 | 22.21 [ 1.07

pH is a measure of the balance between the comtientrof hydrogen ions and hydroxyl ions in wafene pH of
water provides vital information in many types @&oghemical equilibrium or solubility calculatior®].[ The limit
of pH value for drinking water is specified as 8%-[32 and 11]. The pH value of most of the gromatdr samples
in the study area varies from 7.56 to 8.85 andapeeis 8.26, which clearly shows that the groundwiat the study
area is alkaline in nature. Even though pH hasirecdeffect on human health, its higher range lecates the scale
formations in water heating apparatus. Distributioep of pH is shown in Fig.1.

71
Pelagia Research Library



Narsimha. A. et al Adv. Appl. Sci. Res., 2013, 4(2):70-76

pH

10 -
9 _ _ & :
= = I . =
s | gooOgEgeOgegege
7 _
===

g6
o 5 n —
o == Desirable limit
34

3 A == Pemissible limit

2 _

1 _

O T T T T T T T T 1

0 2 4 6 8 10 12 14 16 18

Samples

Fig.1 Distribution of pH

Electrical conductivity is a measure of water cdfyao convey electriccurrent. The most desirable limit of EC

drinking water is prescribed as300uS/cm [32] The EC of the groundwater is varying fr346 and 2981.S/cm

with an average value of 1213.jiS/crr and distribution map of EC is shown in Figiigher EC in th study area
indicates the enrichment of salts in the groundwakbe value of electrical conductivity may be gprximate

index of the total content of dissolved substamceater. It depends upon temperature, concentratohtypes o

ions present [9]EC values are a good measure of the relative diffar in water quality between different aquit

[22].
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Fig.2 Distribution of EC

According to WHO specification TDS up to 500 mglthe highest desirable and up to 1,500 mg/l isimax
permissible. In the study area the TDS value vdrega/een a minimum of 221.44 mg/l and a maximurhQif7.84
mg/l, indicating that most of the gradwater samples lies within the maximum permissiinhét. According to the
[6] classification of groundwater based on TI20% of the total groundwater samples are desirabialfimking
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(TDS <500 mgl/l), 5% permissible for drinking (51,000 mg/l) and 266 is suitable for irrigation purpos
(<3000 mg/).

The threshold limit of H for drinking water is 300 ml [4]. Accordingly, the groundwater in 56% of total water
sampeks is not suitable for drinkil. The higher concentration of TH in potable w causes to develop gall
bladders, urinary stones and arthri[7]. Further, such water quality also deve scales in water heaters,
distribution pipes and well pumpispilers and cooking utensils, and requires mor@ $ot washing clothes [29, 9
and 14].Distribution map of Total hardness is shown in 8.

Magnesium content is varying from 119 to 687 mgithwan average value of 292.22 mg/l. The maxin
permissible limit of M§* Concentration of drinking water is specified as 10§/ [11] and 150 mg/l [32]. Samp
number W4 and W6 below the WHO limit as it showskue of 119 and 132 mg/l respective
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Fig.3 Distribution of Total Hardness

Calcium is an essentiautritional element for humar Thus, the optimum concentration of > is required to
prevent cardiac disorders and for proper functignifi metabolic processe&alcium concentrations are varyi
from 35 to 110 mg/l with an average value of 6418¥/I. The desirable limit of calcium concentration foindiing
water is specified as 75 mg/l [1@jhich shows that ongroundwater samples fall beyond the permissiblet.li
Magnesium isa constituent of bones, which is essential for ral metabolism of C& and its deficiency leads to
proteinenergy malnutrition and distribution map of calciismshown in Fig.«

Potassium is a naturally occurring element; howegrconcentration remains quite lower compareth \ia, Mg
and Na. Its concentration in drinki waters seldom reaches 20 mg/l. The concentratid¢” is observed between
16 and 52 mg/l from the groundwater. The maximummgsible limit of potassium in the drinking waisrl2 mgl/l
and it was found that all the samples are aboveéhmissible lirit of WHO, 2004.

The prescribed safe limit of N& 200 mg/L for drinking water [10]. The ', which is more than the recomment

limit of 200 mg/L in potable water, causes hypesten or congenial heat diseases and also kidnéylqars. So, th:

people, who suffer from the hypertension, should be takery csodiun-restricted food [28]. None of tt

groundwater samples exceeds this limit so thattater is potable. Potassium is essential to mairttaé fluid in

balance stage in the body. Generallys less than 10 mg/L in water. In the study are¢ varying from 95 to 340
mg/L (average 181.93 mg/L), indicating that onlgeth groundwater locations are exceeding recomnelimé of

200 mg/L.
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Fig.4 Distribution of Calcium

The NGy has also a nolithological source[21], reflecting a mamnade pollution. The concentrat of NO;” does
not exceed 10 mg/ln water under natur conditions [5]. Since the concentration of N@aries from 4.19 to 68.40
mg/l (average 22.21 mg/l) in thetudy area (Table 1), the higher NG@han that of 10 mc is indicative of
anthropogenic contaminatipmience only one groundwater (w10) location is rded more than the maximu
permissible limit of 45 mg/l [4, 32 and 3

The usage of waters with a high nitrate level fionking purpose reduces the oxygen carrying capadithe blooc
and can lead to “blue disease” (methemoglobinagnim babies. Because babies younger than 6 mdrahe
relatively low levels of gastriacid, nitrate is reduced to nitrite, which reacithvihnemoglobin in blood, formin
methemoglobin. The blood loses its ability to carkygen and as a result breathing difficulties rhayobserved il
babies [15, 33, 30, 12 and 1B)istribution map of rtrate is shown in Fig.5.
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Fig.5 Distribution of Nitrate
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The occurrence of 'Hn groundwater is mainly due to natural or geogetdntamination and the source
contamination is often unknow8 and 23. While the F bearing minerals, apatite, biot muscovite, hornblende
and fluorite, in the countryocks are the principal sources ¢ in the groundwater, the application of agricultt
fertilizers, phosphate variety, is the supplemensaurce of ~ in the waterThe concentration of range from 0.18
to 2 mg/L and average is 1.07 mg/L, indicating that ofour (w2, w3, w7 and wl: groundwater locations
exceeding the maximum permissible limit of 1.5 n and distribution map of fluoride is shown in Fi.
Consumption of fluorideontaminated grindwater (>1.50 mg/L.causes dental fluorog[3].
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Fig.6 Distribution of Fluoride
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