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ABSTRACT

Groundwater is used for domestic, industrial water supply and for irrigation all over the world. Although three-
fourth of earth is being surrounded by sea only a little portion of it can be used for drinking purpose. To classify the
ground water ability for different purposes various graphical plots like Piper tri-linear and Durov have been drawn.
On the basis of piper diagram illustrated that the alkaline earth metals (Ca®* + Mg®") significantly exceed the
alkalis (Na* + K*) and strong acids exceeds weak acids. The dominant cation found in groundwater is Mg and the
dominant anion is CI" type. The groundwater quality of Atmakuru is influenced by various natural and
anthropogenic factors.
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INTRODUCTION

Water is the most valuable and vital resource fistenance of life and also for any developmentid@iac With the

surface water sources dwindling to meet the varitereands, groundwater has become the only reli@sleurce
[18]. The indiscriminate use of this vital naturasource is creating groundwater mining problemairious parts of
world [19]. The geochemical processes occurrindniwithe groundwater and the reaction with aquifénerals

have a profound effect on water quality, and furtleaching of pollutants from the landfill causdsanges in
groundwater quality [14].

Study Area:

Anantapur District is located in the South-Westpart of Andhra Pradesh, India. The study area bietsveen
longitudes 77° 15’ - 77° 30’ E and latitudes 14°-3%° 0’ N and falls in the Survey of India Topest No: 57 F/5.
The study area is mainly underlain by peninsulaigges of Archean age.

MATERIALS AND METHODS

Ten groundwater samples were collected from teferdifit locations of the surrounding of Atmakuru aare
Anantapur district, Andhra Pradesh. The samplegweHlected from bore wells which were extensivaed for
drinking and other domestic purposes. The sampégs wollected in pre-cleaned and sterilized polyetre bottles
of two litre capacity. The groundwater samples waralyzed using [1] procedure, and suggested ptieosuvere
taken to avoid contamination. The various pararmsetitermined were pH, EC (electrical conductivitytal
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dissolved solids (TDS), calcium (€3 magnesium (M%), carbonate (Cg), bicarbonate (HC§), chloride (CI),
sulfate (S@), Sodium (N&), potassium (K) and Nitrate (N@). pH and EC were determined by pH, conductivity
meter, the total dissolved solids (TDS) were edthdrom cation and anion content by calculatiorthoe [12],
cd*, Mg*, CO%, HCOy and Cl were estimated by titrimetry, where as*Nmd K by flame photometry. All
concentration values were expressed in milligramipg unless otherwise indicated.

RESULTS AND DISCUSSION

The groundwater has the mean pH of 8.87 and madsteaamples (60%) have pH value ranging betweth ahd
7.98 reflecting a weak alkaline nature of the waldre EC is <1,00QuS/cm in eight locations and only two
locations have EC >1,00068/cm and TDS is <1,500 mg/L in most of the samplesdpt one location). The €a
content is moderate with an mean of 100.5 mg/L e&eiMd" concentration is high, the mean being 227.9 mg/L
(Table 1). The mean values of Nend Cl are moderate being 67.62 and 200.5 mg/L, resgygtibut their content
varies widely among the samples which is refledtedhe form of high SD values for these ions. High
concentration, which ranges from 53 to 426 mg/L9 ve <200 mg/L). The NOconcentration ranges from 14
to 48 mg/L (only one location have >45 mg/L).

Piper and Durov diagram:

The Piper diagram [15] is the most widely used bregd form and is quite similar to the diagram gsed by Hill
[10]. The central diamond-shaped field (quadrilatdield) is used to show the overall chemical eleéer of the
water [11, 16]. [2, 3] defined the subdivisionsteé diamond field that represent water-type caiegahat form the
basis for one common classification scheme formahtuaters.

Classification of waters was based on the prinsipté [9] (International Association of Hydrogeolsts).

Hydrochemical concepts can help to elucidate thehaw@isms of flow and transport in groundwater systeand
unlock an archive of paleoenvironmental informatj@m, 12, 13]. Piper (1944) has developed a forntribhear

diagram, which is an effective tool in segregatmglysis data with respect to sources of the disgotonstituents
in groundwater, modifications in the character aitev as it passes through an area and related egyaaxdl

problems [16]. The ionic concentration of majori@as and anions found in groundwater of the studaare
plotted in Piper’s trilinear diagram (Fig. 1) byetgeochemical software AquaChem.

Table 1. Location wise distribution of groundwatersamples belonging to particular water type

S. No water type pH EC TDS | Ca | Mg*? | Na K* Cl- HCO;3;™ | NO;~ | SO;2

1 Mg-Na-Ca 7.98 | 27€ | 177.9: | 12C 22( 16.¢ 30 42€ 91.t 20 50

2 Mg-Cl 7.94| 415 265.6 125 32( 152 4B 142 732 14 0

3 Mg-Na-Cl 8.3 | 1880| 1203.2 12 17 12p 37 284 488 9 1 84

4 Mg-Ca-Na-Cl| 8.53] 850 544 14Q 206 118 22 213 146.448 86

5 Mg-Ca-Na-Cl| 8.46] 1260 806.4 162 11p 106 35 1p1 611 14 83

6 Mg-Na-Cl 7.91 | 36C 230.¢ 61 29C 18.¢ 28 26€ 73 22 12C

7 Mg-Na-Cl 7.8z | T2t 464 12.5 22F 91 39 10€ 55 20 11C

8 Mg-Cl 7.49| 172 | 110.08 65 410 14.8 49 71 12p 19 5

9 Mg-Ca 8.5 740 473.6) 105 144 1033 B 58 152.5 P9 B6

10 Mg-Ca-Cl 7.8l 426| 272.64 203 182 19(7 12 263 530. 35 190
Min 749 | 172 | 110.08 12 110 10.3 3 53 30.5 ] 50
Max 8.53 | 1880| 1203.2 203 419 152 49 426 152.5 48 190
median 7.9€ | 575.F | 368.3: | 112.f | 21% | 55.3t | 32.E | 20Z 82.3¢ 20 86
Mean 8.07| 710.6| 454.7 1006 227|9 67,62 2p.8 200.80.89 24 98
Std. Dev 0.35| 522.4 33449 6288 89.52 56|57 14.23.8| 41.92 10 37

The classification for cation and anion faciestarms of major ion percentage and water typesgésraing to the
domain in which they occur on the diagram segméhtThe location wise details of hydrochemical watge are
given in Table 1. From the plot it is observed thagjority of the groundwater samples exhibit ttret alkaline
earth metals (G&+Mg?") significantly exceed the alkalis (N& K*) and strong acids exceeds weak acids. The
Durov plot is an alternative to the Piper plot (R2y. This diagram was developed in 1948 and mediifiy [4]. The
trilinear Durov diagram (Fig. 1, 2) is based on gecentage of major ion milliequivalents. The @atand anion
values are plotted on two separate triangular Eotsthe data points are projected into a squadeagithe base of
each triangle.
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The main purpose of the Durov diagram [6] is tovglutustering of data points to indicate sample$ kizeve similar
compositions. Chemical facies that determine théemwgype are calculated by first converting the aaortration
(meg/L) of the major cations (NaK*, C&*, Mg®") and anions (C) SQ*, HCO;" ) to percentages [8]. All ions with
concentrations surpassing 10% of the molar conagatr in the solution are considered to be majosif8]. The
Piper and Durov diagrams indicate most of the samplere classified as Mg type of cation facies @hdype of
anion hydrochemical facies. The Piper and Durogdiamn shows temporal variation of these ions, irtdigaan
increase in concentration of chloride ions becaisthropogenic input from the landfill, since thés no known
natural source of chloride in the study area.
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Fig. 1 Piper diagram of groundwater samples of stuglarea Fig. 2 Durov diagram of groundwater samples of stuglarea

CONCLUSION

Groundwater quality in the Atmakuru area consisthef alkaline earth metals (€aMg?") significantly exceed the
alkalis (Nd + K") and strong acids exceeds weak acids. Within thdysarea, the dominant cation found in
groundwater is Mg followed by C&"and the dominant anion is ‘Gbllowed by HCQ'. According to diagrams
illustrated that chloride type of anion ions in@eain these indicates that most of the anthrogogaputs in the
study area.
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