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ABSTRACT

Study on chemical characteristics of groundwated ampacts of groundwater quality on human healtlanp
growth, and industrial sector is essential to cohtind improve the water quality in every part lo€ tcountry. The
present study was undertaken to assess major iemiskry of groundwater to understand the groundweteality

for promoting sustainable development and effeatiamagement of groundwater resources. A total ofvager
samples were collected from selected parts ofuha area of karangur and the water chemistry afi@as ions viz.
cat, Mg?*, Na', K, CO%", HCOy, CI, SQ%, F and NQ~ are carried out. The nitrate appeared as a major
problem of safe drinking water in this region. Wezarded highest nitrate concentration, i.e., 70 lmigy four
groundwater locations. A comparison of groundwatgrality in relation to drinking water quality staadds
revealed that about major nitrate and fluoride &oer groundwater locations are not suitable forrking.

Keywords Anion and cation chemistry,Groundwater quality, rural area of Kattanguru

INTRODUCTION

Groundwater is a significant water resource indnfdir domestic, irrigation, and industrial needsr#than 85% of
rural and 50% of urban domestic water requiremangsbeing met from groundwater resources, whiigation
accounts for around 92% of groundwater extract8}nThe [22] has clearly stated that the qualitgohking water
is a powerful environmental determinant of healhinking-water quality management has been a kébgrph the
prevention and control of waterborne diseases. Watessential for life, but it can and does tramghisease in all
countries of the world from the poorest to the weatt. Safe drinking water therefore is a basiedhand hence, an
internationally accepted human right [20], and dg the number of people without access to sustdénsafe
drinking water supply has been enlisted as onéeftén targets of the millennium development g@sIBDGs).
Pollution of the groundwater due to geogenic arttirapogenic factors often render the groundwatgotable as
consumption of such water can lead to various hegalated complications. The present paper istifisd that
cation, anion and other parameters for drinkingewgtiality.

MATERIALS AND METHODS
The study was conducted in Kattangur area, Nalgaligtact, Andhra Pradesh, which is falling in toeet no 56

O/8/NW. A total number of 18 groundwater samplesenmllected from representative bore/hand pumparial of
Kattanguru area, Nalgonda District, Andhra Pradestia. The pH and electrical conductivity (EC)tbé collected
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water samples were measured in the field usingapletpH meter and electrical conductivity meterhétmajor
parameters [Mg, C&*, N&’, K*, CI, CQ;®>, HCOy, SO, NO; and F|, were analyzed according to the standard
procedures described in Standard methods for theimation of water and wastewater [1] immediatdtgrathe
water samples were transported to the laboratdaorifle concentration was measured by ion-selectleetrode
method using an ion meter (Orion 720A) equippedhwitmbined fluoride ion-selective electrode. Magum@sand
calcium were estimated by volumetric titrationsngsiEDTA. Chloride ion concentration was determirsd
volumetric titrations using AgNO3. Sodium and pstam were determined by flame photometry. Sulfates w
measured using turbidity meter. Carbonate and Ibiceate ion concentration were measured by volumetri
titrations using 0.01 N H2SO4. EC of the water sl@sis used to obtain the total dissolved solid®Y
concentration in water by dividing the EC valuegpressed inuS/cm by 1.56 [18]. The total hardness (TH, mg/L
CaCO3) of the water samples was determined by ubmépllowing equation [18]: TH = 2.5&a+ 4.1Md*

RESULTS AND DISCUSSION

The minimum, maximum, and average concentrationghgéicochemical parameters of water quality sudhC,
TDS, and major anions and major cations are predeint Table 1 and groundwater samples of the stardg
exceeding the desirable and permissible limitsgrilesd by WHO for drinking purposes are preseimebable 2.

The pH value of groundwater in the study area rarfgegm 7.08 to 7.65 (average 7.35, Table 1), irtitigaan
alkaline nature of most of the groundwater samplég. pH values of all the collected samples exémjt are well
within the safe limit as prescribed by [19]. ThougH has no direct effect on human health, but dwsh close
relations with some other chemical constituentwatfer [11].

EC is measured in microsiemens per centimeter sadnmeasure of salt content of water in the forrios [9]. In
the present study, EC values ranged from 600 t® g&cm. TDS indicate the salinity behaviors of groundwater
and in the study area it varies between 384 and.29Mg/L with an average value of 839.47 mg/L. Adaag to
WHO [19], the maximum acceptable concentration BETin groundwater for a domestic purpose is 500Lnagd
excessive permissible limit is 1,500 mg/L. All gralwater samples have TDS values well within periflisgimit

of [19], except one groundwater location. [3] ciied groundwater on the basis of TDS, up to 500Ln{desirable
for drinking); 500—1,000 mg/I (permissible for cking) and 1,000 to 3,000 mg/L (useful for agricudfupurposes).
Based on this classification, it is observed thatad 18 samples collected, 4 samples (KW-10, KWKW-12 and
KW-16) are desirable for drinking, 8 (KW-1, KW-BW-5, KW-8, KW-9, KW-13, KW-15 and KW-18) are
permissible for drinking and six (KW-2, KW-4, KW-&W-7, KW-14 and KW-17) are useful for agricultural
purposes.

Hardness is very important property of water frasmdomestic application point of view. Similarlyardd water
causes problem in boilers in industries. The aat@etlimit of total hardness (as CaQ@3200 mg/L, which can be
extended up to 600 mg/L in case of non-availabiifyany alternate water source [19]. Total hardn@s$) as
CaCOa3 in the study area ranges from 240 to 540 mth. an average of 348.89 mg/l. Based on TH, [&$sified
water as 0-60, soft; 61-120, moderately hard; 180-hard and>180 very hard water. Based 100% of samples
belong to very hard type water.

Anion chemistry

The major anions analyzed include bicarbonate riidpsulfates, nitrate, fluoride, and carbonatee ©rigin of Cl
derives mainly from the non-lithological sourceslaan also be contributed, especially, from théaser sources
through the domestic wastewaters, septic tankgation-return flows and chemical fertilizers [18da7].
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Table 1. Chemical data of groundwater sampling sit

S.No | pH EC TDS | TH F- | SO | NO,- | COs# [ HCOs | CIF Nat | K* | Caz | Mg
(uS/cm) (mg/L) Anions (mg/L Cations (mg/L)
KW -1 7.16 1230 787.2 350 1.0p 25 9 21D 280 298.2 44.85.03 3 80 36.48

KW -2 7.2 186( 1190.¢ 37C 1.0¢ 44 4C 90 73z 532.f | 227 | 35.1 10C 31.6]

KW-3 | 7.65 1400 896 240 201 22 14 12 207 1043.3 .3100 2.57 64 19.45

Ut

KW-5 | 7.18 1280 819.2 540 1.1 24 50 13 280 482.8 35.88.75 164 31.61

D 4

KW-4 | 7.55 1600 1024 410 2.1 25. 40 12D 536.8 108§6.3 .227332.29 160 2.43
P .6
R .6

KW-6 | 7.11 1640 1049.4 480 1.01 25 7( 10 644 51{1.2 .722736.45 132 36.48

KW-7 | 7.35 175( 112C 40C 3.01 24 2C 10€ 695.4 795.2 161.¢ | 4.1 20C 24.3:

KW-8 | 7.3¢ 88(C 563.2 24C 1.0¢ 17 8 72 36¢€ 284 41.8¢ | 2.4f 84 7.2¢

KW-9 | 7.08 880 563.2 280 20 9 48 48§ 284 93.84 2|88 1082.43

KW-11 | 7.15 780 499.2 270 20 20 42 500{2 220.1 59.8 B.7 88 12.16

1

KW-10 | 7.3 780 499.2 300 1 20 20 36 4758 184.6 40|25 3.5176 26.75
1
1

KW-12 | 7.62 750 480 300 15 20 60 4392 269.8 19{35 7.37120 2.43

KW-13 | 76 124( 793.¢ 36C 2 24 3C 30 817.¢ 447.2 180.¢ 3.1¢ 10€ 21.8¢

KW-14 | 7.2¢ 173(C 1107.: 40C 1.1 24 5C 30 780.¢ 681.¢ 60.c | 146. 14¢ 7.2¢

KW-15 | 7.6 850 544 300 1.02 20 10 54 597

8 149.1 63|48 8 3.0 72 29.18
KW-16 | 7.45 600 384 260 1.1 15 20 48| 512/4 852 44.1 3.66 60 26.75
KW-17 | 7.2 3080 1971.2 450 1.0¢ 15 52 60 9882 1036.6 3128232.8 120 36.48
KW-18 | 7.36 1280 819.2 330 1 20 30 84 5856 923 138 74100 1 19.45

Average | 7.35| 1311.67| 839.47 348.89 1.31 22p2 2822 8(0.3%1.68| 517.49 107.98 29.73 110.22 20)80

Min 7.0¢ 60C 384 24C 1 15 8 30 207.¢ 85.2 19.3¢ | 2.4¢ 60 2.42

Max 7.65 3080 1971.7 540 3.01 44 7( 210 98§4.2  1086.3 3.227 232.8 200 36.4

Table 2. Groundwater samples of the study area exeding the desirable and permissible limits prescried by WHO for drinking

purposes
Parameters ‘ WHO 1997 _ __ No. of sa_mples _ex_ceeding No. of samp_les e_xc_eeding
Desirable limit| Permissible limit desirable limit permissible limit

pH 6.5-8.5 9.2 - -

EC (uS/icm) 750 1,500 16 6

TDS (mg/L) 500 1,500 16 1

Ca®* (mg/L) 75 200 15 -

F-  (mg/L) 0.6-0.9 15 18 4

Mg?* (mg/L) 30 15C 5 -

SO (mg/L) 200 600 - -

NOs~ (mg/L) - 45 - 4

Cl- (mgl) 250 600 14 6

Na* (mg/L) 50 200 14 3

TH ( mg/L) 100 500 18 1

The chloride content varied from 85.2 to 1086.3Imgidicating thatn the groundwater of the study area is caused
by the influences of irrigation return- flows angemical fertilizers. The ground truth is that tlggieultural activity

is intensive and long-term, and no other sourcesaident. However, only six groundwater locati@gv-3, KW-

4, KW-7, KW-14 KW-17 and KW-18) are exceeding maxim permissible limit of 600 mg/L (Table 2) and
Distribution map of chloride is shown in Fig. 1.

The NG has also a non-lithological source [13], reflegtanman-made pollution. The concentration of;Nfdes
not exceed 10 mg/L in water under natural cond#if#j. Since the concentration of N®aries from 8 to 70 mg/L
(average 28.22 mg/L) in the study area (Table k¥ higher N@ than that of 10 mg/L is indicative of
anthropogenic contamination. Excessive ;N@ drinking water can cause a number of disordacduding
methaemoglobinaemia in infants, gastric cancetegdbirth malformations and hypertensions [10he maximum
acceptable limit ofNOs" is 45 mg/L, only four groundwater locations (KW{W-6, KW-14 and KW-17) are
exceeding prescribed limit (Table 2) and distribatof nitrate is shown in Fig.2.

[14] reports that the apatite, biotite, clay ancroical fertilizers are responsible for increasedcdntent in the
groundwater of the study area. Similar observationd concentration are also reported from differentgpaf
Andhra Pradesh, India [15; 16 and 17]. Fluoridernisessential element for maintaining normal develaqt of teeth
and bones. The concentration ofvaries from 1 to 3.01 mg/L (average 1.31mg/L) lie study area (Table 1).
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Concentration of fluoride also was found to be dolyr groundwater locatior(KW-3, KW-4 and KW-13) are the
above the permissiblamits of 1.5 mg/L(Table 2)and distribution of fluoride is shown in Fit.

SO is a naturally occurring ion in almost all kindswéter bodies and plays an important role in togatiness ¢
water. Moreover, its concentration more than 200 mg/lis not desirable for domestic purposes. At hig
concentration, Sg3° may cause gastintestinal irritation particularly when Mg and N¢ are also present in
drinking water resources. It varies frc15 to 44 mg/L and all groundwater samp&#®ws SG concentration
below desirable limit of 200 mg/{Table2) and distribution of sulphate is shown in 14. Bicarbonate usually the
primary anion in groundwater is derived from thebom dioxide released by the organic decomposin the sails,
where CO2 is generated by root respiration and yde€ghumus that in turn combines with rainwaterféom
bicarbonates [5 and 18he concentration of HC; (207.4 - 988.2 mg/Lwas much higher than * (30 - 210

mg/L).
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Fig.2 Distribution of Nitrate
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Fluoride
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Fig.3 Distribution of Fluoride

Sulphate
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Fig.4 Distribution of Sulphate

Cation chemistry:

In the study area, the Naoncentration ranges fro119.35 t0273.2 mg/L (Table .. The factors, which are
responsible for high concentrate ion of" are weathering of rock forming minerals like sodiptagioclase, halit
and anthropogenic sources like domestic and anivaate The high concentration of I' may pose a risk to the
persons sufferingrém cardiac, renal and circulatory char [4]. However, threggroundwatersamples (KW-2,
KW-4 and KW-6) exceed WH(Q19] standard and are not fit for drinking (Tablea?) distribution map csodium
is shown in Fig.5.

Calcium and magnesium are essernutrients for plantand animals, as also essential for bone, nervosters
andcell development. Ca and Mg are the main contrits towards hardness. In general, the presence ?* and
Mg?" in water are beneficial and no limits on?" and Md" have beerprescribed for protection of human &
aquatic health. ¢4 and Md" in drinking water may provide nutritional bene for the people. One possit
adverse effect from ingestifiggh concentration of ¢* for long periods of time may be increased risk of kidney

4007
Pelagia Research Library



Narsimha. A et al Adv. Appl. Sci. Res., 2012, 3(6):4003-4009

stonesConcentratiorof calcium ranges from 60 to 200 rL, while that of the concentration of I** is varied from

2.43 to 36.48 mg/L (Table 1foncentrations of ¢* and Md" are within the WHCQprescribed limits of 200 a

150 mg/L respectivelyThe concentration of potassium varies fr2.45 to 232.83 mg/kith significant fluctuatior

K™ is an essential nutrient but if ingested in exaeay behav as a laxative. Only fivgroundwater locatior (KW-

2, KW-4, KW-6, KW-14 and KWt7) have K concentration abovihe recommended value of 12 m according
to WHO [21].

Sodium
300 +
250 -

200 -

150 4 o® ©® watersamples
100 - L ® == Desirable limit

50 - .-I-I-I-'-I-I-'-l-'-.-l-l-.-.-.-l-l Permissible limit

0 T T T T T T T T T 1
0O 2 4 6 8 10 12 14 16 18 20

Na Conc. (mg/L)

Sample Numbers

Fig.5 Distribution map of Sodium
CONCLUSION

The results of major ion chemistry reveal all groundwater locations from study area found to be very hard
type. According tdavis and De Wiest classificatio4 are desirable for drinking, 8 are permissibledionking anc
six are useful for agricultural purpos Only four Groundwater locations have nitrate com@ion above th
tolerance limit of 45 mg/L and not suitable for drinfgi Elevated fluoride concentrations, four groundw.
locations much greater than the prescribed limit.6fmg/L, which is not suitable for drinkin
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