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ABSTRACT

The suitability of water quality for drinking purpose in the Hanamkonda area was assessed by measuring
physicochemical parameters, including major cation and anion compositions, pH, total dissolved solid, electrical
conductivity, and total hardness. The nitrate concentration ranged between 6 to 100 mg/l with mean value of 39.44
mg/l. On the basis of nitrate concentration it is illustrated that 61% of samples are suitable for drinking purpose.
The chloride content in 27.7% of groundwater samples is above the WHO standard. The Values obtained for
different parameters, are compared with the standard values given by WHO/TSE and suitable suggestion were
made. In Hanamkonda area, water investigation was carried out to identify groundwater geochemistry and its
suitability for drinking purpose.
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INTRODUCTION

Groundwater is a vital natural resource. Dependingts usage and consumption it can be a renewabéenon
renewable resource. It is estimated that approxiyaine third of the world’s population use grourdev for

drinking [7]. Groundwater is the major source oftevesupply for domestic purposes in urban as weluaal parts
of India. The WHO [14] has clearly stated that tipeality of drinking water is a powerful environmaht
determinant of health. Drinking-water quality maeagnt has been a key pillar in the prevention amdrol of

waterborne diseases. Water is essential for lifejtilcan and does transmit disease in all countfehe world from
the poorest to the wealthiest. Safe drinking w#terefore is a basic need and hence, an interraditfoaccepted
human right [13], and reducing the number of peaptbout access to sustainable safe drinking wstiply has
been enlisted as one of the ten targets of theemmlbm development goals. The importance of wateity in

human health has also recently attracted a gredtodlénterest [8]. The evaluation and managemégraundwater
resources require an understanding of hydrocheniioadstigation and the same was carried out to tifyen
groundwater geochemistry and its suitability fanking purpose.

EXPERIMENTAL SECTION
The selected groundwater samples are used forudtgrial and domestic purposes. Polyethylene bottleaned
with HNO; were used for sample collection. All bottles weiesed with deionized water. The samples were

collected after 10 min of pumping and stored inyptiylene bottles. pH and electrical conductivigCj were
measured pH and EC meters. Samples were analyz#tk iteboratory for the major ions employing stadda
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methods [2]. Calcium (8 and magnesium (Mg were determined titrimetrically using standardT2D Chloride
(CI was determined by the standard AgNO3 titratiorthme. Carbonate C® and bicarbonate (HGQ were
determined by titration with HCI. Sodium (Naand potassium (R were measured by flame photometry, and
sulfate S and NQ" by spectrophotometric turbidimetry.

RESULTSAND DISCUSSION

The physico-chemical quality of drinking water \etidrastically among different sites of Hanmakoadza. We
referred the standard ranges for different chemitatrinking water as prescribed by [15] and [12pderstanding
the groundwater quality is important as it is thaimfactor determining its suitability for drinkinglomestic,
agricultural, and industrial purposes [11 & 1]. Tl illustrates the physicochemical parametergrofindwater in
the Hanmakonda area, indicating the minimum, marimmean and standard deviation values. The valegs w
compared with the [15] and [12] standards (Table 2)

The results of the chemical analysis of the grouatdwof the area show a wide variation in differimtividual
parameters (Table 1). The pH value of groundwaterpes ranges from 7.2 to 8.04 with mean value.®f This
shows that the groundwater in the study area igrgdy neutral to slightly alkaline. Although pH wao direct
effect on human health, it shows close relationshith some other chemical constituents of waterr Fo
groundwater, conductivity is directly related t@ tboncentration of ions present in it. Higher carihity may be
attributed to high salinity and high mineral pertegye in groundwater samples, which are generakytdiuthe ion
exchange and solubilization process taking pladhimvthe aquifers [10]. EC of water in the studgawraries from
520 to 2,18QuS/cm at 25°C with mean value of 1,188/cm. The TDS of the water samples ranges from83&2.
1,395.2 mg/l with mean value of 744.5 mg/l. The@ahble limit of TDS for drinking water is 1,000 rhgtcording

to the [15] standard, and 16.6 % of the sampleg kavigher TDS value than this limit (Table 2).

Table 1 Statistical summary of the chemical composition of groundwater

Chemical parameters Expressed| Minimum | Maximum | Mearn St. dev
pH 7.2 8.04 7.5 0.23
EC uS/cm 520 2180 1163 412.78

TDS mg/| 332.¢ 1395.: 744.F 264
HCOy mg/| 42.7 200 118.5 56.7
COs” mgl/l 0 144 48 58.9
SQ> mg/| 20 65 32.17 1.56
NO; mg/| 6 100 39.44f 29.53
Cl mg/| 42.6 298 161.7) 98
Na* mg/I 15 4€ 33.1 10.€
K* mg/I 2.1 45.4 6.3 9.8
[ mg/| 100 330 158.8 59.8
Mg mg/l 3 95 29.6 30.5
TH mg/l 110 570 280 149.7

Table 2 Groundwater samples of the study area exceeding WHO and T SE standardsfor domestic pur poses

Parametery Expressed WHO (2004) TSE (1997) guideline valug % of samples gxpeedi
guideline value allowable limits
pH 6.5-8.5 6.5-9.2 nil
TDS mg/| 1, 000 1,500 16.6
ca* mg/| 200 200 11
Mg** mg/I 150 150 nil
Na"* mg/I 20C 178 nil
K* mg/| 20 12 558
CI mg/| 250 400 2777
SQOZ mg/I 250 250 nil
NO; mg/| 45 50 39
TH mg/I - 500 118

3 Number of samples exceeding [15]; ® Number of samples exceeding [12]

The hardness values of the water samples range fdhto 570 mg/l with mean value of 280 mg/l (TabjeThe
allowable limit of hardness for drinking water i8®mg/l according to the [12] standard, and 11.4f%e samples
have higher hardness value than this limit (TableBRarbonate is a major ion in human body, whkhecessary
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for digestion. When ingested, for example, with ena water, it helps buffer lactic acid generatedry exercise
and aso reduces acidity of dietary components. The aunatton of HC(; is observed from 42.7 to 200 rl
(Table 1).

The concentration of Nds varied from15 to 46 mg/l (Table)ithan that of the recommended limit of 200 mgtl
safe water and atiroundwater samples are within the safe limit. Galhe the concentration of * is less than 10
mg/L in the drinking water. It maintains fluids lmalance stage in the body. Th¢" ion concentration ranges
between 2.1 and 45.4 mgihich iswith 5.5% of samples exceeditige prescribed lim (Table 2). The chloride
concentration varies between 4218c 298 mg/l with mean value of 161.1 mg/l. Téidoride content ir27.7% of
groundwater samples is above fh86] standard, distribution map of chloridesisown in Fig. . Potassium contents
range from 2.1 to 45.4ng/l with mean value of 6.3 mg/l in the samplé3ne samples out of have K
concentratiorabove the allowable value of 12 mg/l accori to [12] (Table 2). C4 and M¢** ions are important
ions for total hardness of water. The concentratib@z** and Md" ions in drinking water varied from 100 to 3
mg/l and 3 to 95 mg/l, respectively. In general®" is associated with carbonates and minerals, eafrite anc
domite, which commonly occur in veins and secondary maisen granite. The concentration of?" in most of the
samples was within the guidelines and only 11%amfsles are exceeding limi[15]. Mg®" is an essential ion for
cell functioning by playing rolén enzyme activation, but at higher concentrattda considered as laxative age

The nitrate ion concentration varies from 6 to 18@/| with meanvalue of 39.44 mg/l. The concentration
nitrogen in groundwater is derived from the biogel[9]. Nitrogen is originally fixed from the atmosphere d@hdn
mineralized by soil bacteria into ammoniu39% of samples exceed the desirable limit of 45 mg/l as\gelO
standard. The high concentration of nitrate in drinking watds toxic and causes blue b
disease/methaemoglobinaenmachildren and gastric carcinom[3 & 5]. Nitrogen in the form of nitrate is know
to cause contamination of groundwater beneath @grial land<[4]. Distribution map of nitrate is shown in Fig
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Fig. 1 Distribution map of Chloride
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Fig. 2 Distribution map of Nitrate

SO is a naturally occurring ion in almost all kit of water bodies and plays an important role inltbgadnes of
water. Moreover, its concentration of more 1 200 mg/lis objectionable for domestic purposes. higher
concentration, Sg3 may cause gast-intestinal irritation particularly when Mg and N¢ are also present in
drinking water resourcesn this studySQ,® concentration ranged fro20 to 65 mg/l with men 32.17 mg/l. The
main source of S§3 in water may b rainfall, fertilizers and dissolutions of surfacénerals present in granites [6].

CONCLUSION

The study revealed that the groundwater inHanamkondavas of good quality. Although some of the parans
exceeded th&Vorld Health Organization guideli values, most of the physiaitemical parameters analy. were
satisfactoryData clearly indicate that groundwater quality@serely affected by lociphysiographic structure ar
possibly groundwater flow39% of samples exceed the desirable limit of 45Irag/per WHO standar(The
average levedf TDS was greater in 16.6% of water sam. SQ in the study area within the permissible lii
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