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ABSTRACT

Water quality plays an important role in different house hold and industrial activities. The quality of water is an
essential requirement to the human health and life. Ground water pollution is one of the major problems in
worldwide. The ground water pollution is due to the mineralogical contamination, soil erosion, dumping of
industrial and municipal waste into the soils and other industrial and domestic activities. A number of ions and
elements are present in the ground water in dissolved state. Depending on the geological conditions of the location
the concentration levels of the ions and elements might be varied and which might be present for ppb levels to ppm
levels. Some of the ions and elements are essential to the human beings and living organisms at certain levels and
act as nutrients to the human body. Ingestion of ground water having excess levels of trace elements and ions may
cause various short term and long term health effects to the human beings. In this present study 35 ground water
samples are collected in selected villages of coastal areas of SPSR Nellore district in which the public are using
ground water for drinking purpose. The present study includes the analysis 14 metal concentrations like Beryllium
(Be), Boron (B), Aluminium (Al), Antimony (Sb), Manganese (Mn), Molybdenum (Mo), Iron (Fe), Copper (Cu), Zinc
(Zn), Indium (In), Tin (S), Barium (Ba), Thallium (T1) and Silver (Ag) by using (ICP-MS) in the selected samples.
The minimum and maximum concentration levels of these 14 metals are summarized and discussed in the results
and discussion and the concentrations of these 14 metal levels in the study area were compared with drinking water
quality standards given by the Indian Standards (IS: 10500) and World Health Organization (WHO), 4th edition in
2011.
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INTRODUCTION

Ground Water is an important and major source dafikdrg water in both urban and rural areas in India
Determination of water quality is one of the masportant aspects in groundwater studies. Grounavigteghly
valued because of certain properties not possdssedrface water [1-2]. People around the worldehlagen using
groundwater as a source of drinking water, and deelay more than half the world’s population depeiod
groundwater for survival. The value of groundwdies not only in its widespread occurrence and laldity, but
also in its consistent good quality, which makearitideal source of drinking water. In recent timesreasing
focus is being given to studies on groundwater amimation. Since groundwater is directly in contatth soil,
rocks, and plants, the constituents of these seuright contaminate the groundwater [3-4]. The wateality of
borehole is generally neglected based on the geneliaf that it is pure through the natural pwdiion process [5].
Ground Water pollution is one of the major problemsworldwide. The ground water pollution is due tte
mineralogical contamination, soil erosion, dumpiofgindustrial and municipal waste into the soilsd asther
industrial and domestic activities. A number ofs@nd elements are present in the ground watassolded state.
Depending on the geological conditions of the lmrathe concentration levels of the ions and elémemight be
varied and which might be present for ppb levelppon levels. The chemical parameters of groundwalter a
significant role in classifying and assessing watality [6].
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Environmental health involves all the factors, gittstances and conditions in the environment orosadings of
humans that can influence health and well beingneSof the ions and elements are essential to thehibeings
and living organisms at certain levels and act @sients to the human body. Ingestion of groundewdtaving
excess levels of trace elements and ions may oczargeus short term and long term health effectth®o human
beings. The neglect of rural areas in most devetppbuntries in terms of basic infrastructures saglpipe-borne
water and sanitation facilities, expose the village a variety of health related problems suchvater — borne
diseases [7].

Trace metals in natural water samples are measorgthely and controlled by municipalities. Congatibn of
trace metals in natural waters varies widely agratfon of time, depending on the discharger squseason, types
of urban activities, etc. To measure variations @dvantageous to carry out remote measuremetasatically in
the field instead of carrying out one or two weedhalyses in laboratories.

All living organisms on the earth needs water fogitt survival and growth. Due to increased humaputation,
industrialization, use of fertilizers in the agfitwe and man-made activity it is highly pollutedttwdifferent
harmful contaminants. Therefore it is necessarytti@quality of drinking water should be checkédegular time
interval, because due to use of contaminated drinkiater, human population suffers from water bafiseases. It

is difficult to understand the biological phenomédnlly because the chemistry of water levels mubbut the
metabolism of the ecosystem and explain the germsdo - biological relationship [8]. Metal-beagirsolids at
contaminated sites can originate from a wide wanidtsources in the form of airborne emissions pratess solid
wastes [9]. Water for human consumption must be fi®mm micro-organisms and chemical substances in
concentrations large enough to cause environmankallance and disease [10].

Rapid urbanization especially in developing cowstiike India, has affected the availability andlgy of ground

water due to its over exploitation and improper t@atisposal, especially in urban areas [11]. Acegydo WHO

(2004) about 80% of the diseases in human beirgsarsed by polluted water. As the water is thet inggortant

component of eco—system, any imbalance createereéitlierm of amount, which is presence of impesitadded to
it can harm the whole eco—system [12]. A numbemnefallic ions cause metabolic disturbances in mauagsetting
the production and function of certain enzymegparause a variety of other toxic effects [13].

In India groundwater is used for domestic and adjical purposes. Similarly most of the industra® using
ground water for their manufacturing and cleaningppses, this used water come out as a waste wigeany
metals are basically present in groundwater bugehpay an important role in determining the qyadit water for
drinking purposes [14-15]. Ground water has beengufor domestic and industrial water supply amigation
purposes all over the world [16-17].

The SPSR Nellore District has a coastal line of K88s covering 12 mandals. There are 93 coastatffishn
habitations having 82500 population out of whict3Q® are active fishermen. The estimated marinergsdn the
District are 54941 mts. There is a Pulicat Lakeolhs the 2nd biggest Brackish Water Lake in thentty with an
area of 468 Sq.Kms. The lake accounts for annualymtion of 6500 Mts. of Fishey wealth providingelihood to
11000 Fishermen covering 20 villages around the.ldk most of the villages of SPSR Nellore disttie public is
using ground water for drinking and house hold pagp There might be chances to get contaminatiagrafnd
water with different elements and ions at higharoemtration levels. In this present study an attédmpg been made
to estimate the concentration levels of 14 metkés Beryllium (Be), Boron (B), Aluminium (Al), Anthony (Sb),
Tin (Sn), Manganese (Mn), Molybdenum (Mo), Iron XF€opper (Cu), Zinc (Zn), Indium (In), Barium (Ba)
Thallium (Tl) and Silver (Ag) by using (ICP-MS) ground water of 35 village areas of eastern cogstdlof SPSR
Nellore district, Andhra Pradesh using InductivElgupled Plasma — Mass Spectrometer (ICP-MS). Etaild of
sampling locations are given in Table — 1.

A number of sophisticated instruments (like ICP-MGR-OES, AAS, UV-VIS spectrometer, Cyclic Voltamtnye
etc.) are using for the determination of metale/ater. Inductively Coupled Plasma — Mass Spectren@CP-MS)
is one of the most widely and universally usindhtéque for the determination of metals contaminamisater upto
parts per billion (ppb) levels. By using ICP-MS, w&n determine upto Qu@i/L of metal concentration in water.
The 14 metals are determined by using ICP-MS teghmiand the observed metal levels in the study aera
compared with drinking water quality standards gil®y the Indian Standards (IS : 10500) and Worldlthe
Organization (WHO), 4th edition in 2011.
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EXPERIMENTAL SECTION

SAMPLE COLLECTION:

The ground water samples are collected by followahgtandard sample collection protocol and guidedigiven in
Indian Standards methods IS: 3025 part-1 and AmerRublic Health Association (APHA) P2dition. Special
precautions were taken during the sampling of reet@efore collecting the samples, the sample coetsiare
soaked overnight in 2% nitric acid and washed wdihble distilled water and dried in clean meta¢fagea. At each
sampling location, water samples were collectedwia pre-cleaned containers for duplicate measuréniére
bottles were rinsed three times with the groundewsample of the particular location and colledtelfinal sample
to avoid the contamination and 0.5 ml of Supra mnade nitric acid is added to acidify the samgled also to
prevent the loss of metals. All the collected gumbwvater samples are preserved ‘@ By using thermo-coal box
with ice packs. The details of sampling locatioagéhbeen summarized Trable - 1.

DETAILSOF SAMPLING LOCATIONS:

TABLE -1

LOCATION CODE LOCATION NAME LOCATION CODE LOCATION NAME
GW-1 SULLURUPETA GW- 19 JUVVALAPALEM
GW-2 SRIHARIKOTA GW-20 THUMMALAPENTA
GW-3 MEEZURU Gw-21 RAMAYAPATNAM
GW- 4 KATTUVAPALLE GW-22 AMUDALA PADU
GW-5 KUMMARIPALLEM GW-23 NELATURU CHERUVU
GW- 6 ELLORE GWw-24 PYNAPURAM
GW-7 KOGILI GW-25 KRISHNAPATNAM
GW-8 JALAPEDDIPALEM GW-26 NIDIGUNTAPALEM
GW-9 DEVUNI KHANDRIKA GW- 27 MOLLURU
GW-10 VAKADU GW-28 KAPPALATHERUVU
GW-11 SIDDAVARAM GW-29 BRAHMADEVAM
GW-12 VENKANNAPALLEM GW-30 MUTTUKURU
GW-13 GOVINDAPALLI GW-31 EPURE
GW-14 MOMIDI GW-32 VARAKAVIPUDI
GW-15 PUDIPARTHI GW-33 PEDDAMAMBATTU
GW-16 INDUPURU GW-34 KONDURU
GW-17 ALLURU GW-35 GOPALAREDDIPALEM
GW-18 KOTHAPALEM

ANALYTICAL METHODOLOGY:

Trace metals are analyzed using ICP-MS (AgilentOjS&tandard reference material of 1000mg/L (MUkingents-

Merck) is used for analysis of trace elements. Bealifferent linear concentration standards are qregh ranging

from 0.001 mg/L to 0.5 mg/L. Before doing samplalgsis different concentrations of standards weadyzed and

prepared linear curve. All the metals having gdoddr graph with correlation coefficient ®f0.999 is observed in
standard curves preparation.

RESULTSAND DISCUSSION

ICP-MS is the most widely using technique for tleedmination of trace metals up to parts per billevels. ICP-
MS is very useful technique to determine tracelkwémulti -elements in single aspiration.

The quantity of 14 metals (Beryllium, Boron, Alumim, Antimony, Tin, Manganese, Molybdenum, Iron,pper,

Zinc, Indium, Barium, Thallium and Silver) observedhe 35 villages of coastal areas of SPSR Neltbstrict has
been summarized ifable -2 and the results are discussed below.
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TABLE -2
SNO | GROUND WATER | NAME OF LOCATION B Al Mn Fe Cu Zn Ag
UNIT mg/l | mg/lL | mg/lL | mg/L | mg/L | mg/L | mg/L
1 GW-1 SULLURUPETA 0.184 | 0.008 | 0.011 | 0.019 | 0.007 | 0.141 | 0.001
2 GW-2 SRIHARIKOTA 0.187 | 0.031 | 0.006 | 0.005| 0.011 | 0.042 | <0.001
3 GW-3 MEEZURU 0.175 | 0.008 | 0.002 | 0.008 | 0.001 | 0.017 | <0.001
4 GW-4 KATTUVAPALLE 0.140 | 0.013 | 0.007 | 0.013 | 0.008 | 0.023 | <0.001
5 GW-5 KUMMARIPALLEM 0.225 | 0.008 | 0.011 | 0.014 | 0.006 | 0.007 | <0.001
6 GW-6 ELLORE 0.232 | 0.022 | 0.005 | 0.033 | 0.007 | 0.034 | 0.003
7 GW-7 KOGILI 0.264 | 0.030 | 0.014 | 0.053 | 0.002 | 0.009 | <0.001
8 GW-8 JALAPEDDIPALEM 0.123 | 0.066 | 0.848 | 0.265 | 0.022 | 0.024 | <0.001
9 GW-9 DEVUNI KANDRIKA 0.369 | 0.099 | 0.987 | 0.282 | 0.031 | 0.737 | <0.001
10 GW-10 VAKADU 0.113 | 0.006 | 0.008 | 0.005 | 0.003 | 0.032 | <0.001
11 GW-11 SIDDAVARAM 0.150 | 0.005 | 0.221 | 0.022 | 0.005 | 0.126 | <0.001
12 GW-12 VENKANNAPALLEM 0.381 | 0.007 | 0.555| 0.035| 0.006 | 0.362 | <0.001
13 GW-13 GOVINDAPALLI 0.038 | 0.005 | 0.011 ] 0.021 | 0.005 | 0.686 | <0.001
14 GW-14 MOMIDI 0.022 | 0.008 | 0.009 | 0.005 | 0.003 | 0.083 | 0.002
15 GW-15 PUDIPARTHI 0.014 | 0.013 | 0.011 | 0.016 | 0.012 | 0.045 | 0.004
16 GW-16 INDUPURU 0.011 | 0.015| 0.011 ] 0.044 | 0.023 | 0.036 | 0.005
17 GW-17 ALLURU 0.007 | 0.006 | 0.014 | 0.016 | 0.001 | 0.022 | 0.002
18 GW-18 KOTHAPALEM 0.020 | 0.013 | 0.023 | 0.031 | 0.013 | 0.045 | 0.003
19 GW-19 JUVVALAPALEM 0.031 | 0.004 | 0.034 | 0.013 | 0.007 | 0.010 | 0.003
20 GW-20 THUMMALAPENTA 0.059 | 0.009 | 0.073 | 0.017 | 0.001 | 0.014 | 0.001
21 GW-21 RAMAYAPATNAM 0.063 | 0.017 | 0.013 ] 0.020 | 0.013 | 0.013 | 0.005
22 GW-22 AMUDALA PADU 0.022 | 0.010 | 0.016 | 0.075| 0.011 | 0.018 | 0.001
23 GW-23 NELATURU CHERUVU | 0.145 | 0.020 | 0.008 | 0.002| 0.007 0.014 | 0.003
24 GW-24 PYNAPURAM 0.062 | 0.013 | 0.009 | 0.004| 0.008 0.011 | <0.001
25 GW-25 KRISHNAPATNAM 0.141 | 0.016 | 0.011 | 0.002| 0.007 0.021 | <0.001
26 GW-26 NIDIGUNTAPALEM 0.081 | 0.007 | 0.022 | 0.002 | 0.008 | 0.027 | 0.004
27 GW-27 MOLLURU 0.123 | 0.009 | 0.009 | 0.005 | 0.005 | 0.013 | <0.001
28 GW-28 KAPPALATHERUVU 0.166 | 0.008 | 0.008 | 0.006| 0.008 0.046 | <0.001
29 GW-29 BRAHMADEVAM 0.202 | 0.037 | 0.002] 0.019 0.00{ 0.008 | <0.001
30 GW-30 MUTTUKURU 0.151 | 0.013 | 0.007 | 0.002| 0.006 0.007 | <0.001
31 GWw-31 EPURE 0.137 | 0.013 | 0.005| 0.005 0.00§ 0.008 | <0.001
32 GW-32 VARAKAVIPUDI 0.113 | 0.015| 0.011 ] 0.005| 0.009 0.007 | <0.001
33 GW-33 PEDDAMAMBATTU 0.150 | 0.011 | 0.016| 0.013 0.01] 0.005 | <0.001
34 GW-34 KONDURU 0.096 | 0.013 | 0.014 | 0.020( 0.007 | 0.012 | <0.001
35 GW-35 GOPALAREDDIPALEM | 0.143 ] 0.031 | 0.022| 0.033 | 0.019| 0.016 | <0.001
SNO | GROUND WATER | NAME OF LOCATION In Ba Tl Be Mo Sn S
UNIT mg/L mg/L | mg/L mg/L mg/L | mg/L mg/L
1 GW-1 SULLURUPETA <0.001 | 0.342 | <0.001 | <0.001 | 0.007 | <0.001 | <0.001
2 GW-2 SRIHARIKOTA <0.001 | 0.336 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
3 GW-3 MEEZURU <0.001 | 0.413 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
4 GW-4 KATTUVAPALLE <0.001 | 0.413 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
5 GW-5 KUMMARIPALLEM <0.001 | 0.433 | <0.001 | <0.001 | 0.003 | <0.001 | <0.001
6 GW-6 ELLORE <0.001 | 0.455 | <0.001 | <0.001 | 0.004 | <0.001 | <0.001
7 GW-7 KOGILI <0.001 | 0.455 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
8 GWwW-8 JALAPEDDIPALEM <0.001 | 0.235 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
9 GW-9 DEVUNI KANDRIKA <0.001 | 0.235 | <0.001 | <0.001 | 0.006 | <0.001 | <0.001
10 GW-10 VAKADU <0.001 | 0.287 | <0.001 | <0.001 | 0.006 | <0.001 | <0.001
11 GW-11 SIDDAVARAM <0.001 | 0.401 | <0.001 | <0.001 | 0.006 | <0.001 | <0.001
12 GW-12 VENKANNAPALLEM <0.001 | 0.401 | <0.001 | <0.001 | 0.008 | <0.001 | <0.001
13 GW-13 GOVINDAPALLI <0.001 | 0.228 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
14 GW-14 MOMIDI <0.001 | 0.031 | <0.001 | <0.001 | 0.008 | <0.001 | <0.001
15 GW-15 PUDIPARTHI <0.001 | 0.014 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
16 GW-16 INDUPURU <0.001 | 0.028 | <0.001 | <0.001 | 0.004 | <0.001 | <0.001
17 GW-17 ALLURU <0.001 | 0.034 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
18 GW-18 KOTHAPALEM <0.001 | 0.025 | <0.001 | <0.001 | 0.004 | <0.001 | <0.001
19 GW-19 JUVVALAPALEM <0.001 | 0.282 | <0.001 | <0.001 | 0.007 | <0.001 | <0.001
20 GW-20 THUMMALAPENTA <0.001 | 0.806 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
21 GW-21 RAMAYAPATNAM <0.001 | 0.308 | <0.001 | <0.001 | 0.006 | <0.001 | <0.001
22 GW-22 AMUDALA PADU <0.001 | 0.044 | <0.001 | <0.001| 0.003 | <0.001 | <0.001
23 GW-23 NELATURU CHERUVU | <0.001 | 0.187 | <0.001 | <0.001| 0.003 <0.001 | <0.001
24 GW-24 PYNAPURAM <0.001 | 0.149 | <0.001 | <0.001| 0.003 <0.001 | <0.001
25 GW-25 KRISHNAPATNAM <0.001 | 0.220 | <0.001 | <0.001| 0.001 <0.001 | <0.001
26 GW-26 NIDIGUNTAPALEM <0.001 | 0.122 | <0.001 | <0.001 | 0.004 | <0.001 | <0.001
27 GW-27 MOLLURU <0.001 | 0.159 | <0.001 | <0.001 | 0.005 | <0.001 | <0.001
28 GW-28 KAPPALATHERUVU <0.001 | 0.177 | <0.001 | <0.001| 0.002 <0.001 | <0.001
29 GW-29 BRAHMADEVAM <0.001 | 0.264 | <0.001| <0.001] 0.00] <0.001 | <0.001
30 GW-30 MUTTUKURU <0.001 | 0.112 | <0.001 | <0.001| 0.007 <0.001 | <0.001
31 GW-31 EPURE <0.001 | 0.156 | <0.001| <0.001 0.00{ <0.001 | <0.001
32 GW-32 VARAKAVIPUDI <0.001 | 0.137 | <0.001 | <0.001| 0.001 <0.001 | <0.001
33 GW-33 PEDDAMAMBATTU <0.001 | 0.145 | <0.001| <0.001] 0.00{ <0.001 | <0.001
34 GW-34 KONDURU <0.001 | 0.137 | <0.001 | <0.001| 0.001 | <0.001 | <0.001
35 GW-35 GOPALAREDDIPALEM | <0.001 | 0.264 | <0.001| <0.001 | 0.003| <0.001 | <0.001

Boron concentrations vary from 0.007 mg/L to 0.38d/L in the overall study areas. The maximum catregion
of boron has been observed at venkannapallem eillage maximum acceptable limit for boron as perl[%00 is

88



Y. V. Rami Reddy et al J. Chem. Pharm. Res,, 2013, 5(10):85-90

0.5 mg/L and maximum acceptable limit as per Wdilkehlth Organization is 2.4 mg/L. However the obedrv
concentration levels of boron in the study areabiserved within the acceptable limits given by tBe10500 and
WHO guidelines.

Aluminium concentrations vary from 0.004 mg/L to0®99 mg/L in the overall study areas. The maximum
concentration of Aluminium has been observed atudekhandrika village. The permissible limit fouatinium as
per 1S: 10500 is 0.2 mg/L and maximum guidelineugahs per World Health Organization is 0.9 mg/Lwideer
the observed concentration levels of aluminiumtinlyg area is observed excess of acceptable limiendy the IS:
10500, but within the permissible limit of IS: 1@and WHO guidelines.

Manganese concentrations vary from 0.002 mg/L @8D.mg/L in the overall study areas. The maximum
concentration of manganese has been observed amDklRandrika village. The maximum acceptable lifoit
manganese as per I1S: 10500 is 0.1 mg/L and pebigsgalue 0.3 mg/L and provisional guideline vahs per
World Health Organization is 0.4 mg/L. The obsglwanganese values are within the permissiblésligiven by

IS: 10500 and WHO guidelines except three villagasmed venkannapalem, jalapeddipalem and devunidkitan
villages.

Iron concentrations vary from 0.002 mg/L to 0.28@/Imin the overall study areas. The maximum cotregion of
iron has been observed at devuni khandrika villdge maximum acceptable limit for iron as per 18500 is 0.3
mg/L and no guideline value is given by World Heafdrganization for Iron content. However the obedrv
concentration levels of Iron found within the pesgible given by the 1S: 10500.

Copper concentrations vary from 0.001 mg/L to 0.68§L in the overall study areas. The maximum cabre¢ion
of copper has been observed at Devuni khandrikageil The maximum acceptable limit for copper asIfe
10500 is 0.05 mg/L and permissible value is 1.5Lnmagid WHO guidelines are 2.0 mg/L. However the olesa
concentration levels of copper is within the acabfet and permissible limits given by the 1S: 1050@ guideline
value given by the WHO.

Zinc concentrations vary from 0.005 mg/L to 0.73F/lmin the overall study areas. The maximum cotredion of
zinc has been observed at Devuni khandrika vill@dee. maximum acceptable limit for zinc as per 18500 is 5.0
mg/L and permissible limit is 15 mg/L and no guidelvalue given by the World Health Organizatiadowever
the observed values are within the permissiblesaog ptable limit specified in 1S: 10500.

Silver concentrations vary from <0.001 mg/L to GG0g/L in the overall study areas. The maximumcenitration
of silver has been observed at ramayapatnam villalge maximum acceptable limit for silver as per 18500 is
0.1 mg/L and there is no guideline value given bgri/ Health Organization. However the observedceotration
levels of silver is observed within the permissilireits of IS: 10500.

Barium concentrations vary from 0.014 mg/L to 0.80&/L in the overall study areas. The maximum eot@tion
of barium has been observed at thummalapenta gillaBge maximum acceptable limit for barium as |grll0500
and WHO guidelines are 0.7 mg/L. However the olestrconcentration levels of Barium observed witthia
acceptable limit suggested by IS: 10500 and WH@d]iries expect thummalapenta village.

Molybdenum concentrations vary from 0.001 mg/L t008 mg/L in the overall study areas. The maximum
concentration of molybdenum has been observed atidi@enkannapallem village. The maximum acceptéibié

for molybdenum as per IS: 10500 is 0.07 mg/L andgndadeline value has established by the World Hiealt
Organization. However the observed concentraterls of Molybdenum is observed within the acceptéimits
suggested in IS: 10500.

Indium, Thallium, beryllium, Tin, Antimony conceation levels has been observed <0.001 mg/L. inalvstudy
area.

CONCLUSION

Ground water is one of the major important drinkimater sources in throughout the world. Especiialynost of
the village areas the public are using ground watedrinking purpose. Metals are most considerabletaminants
in ground water. Excess levels of metals mightduese several short term and long term health sffedhe human
beings. Determination of these metals with highueacy and precision at trace levels is one of thgonthallenges
in analytical chemistry. ICP-MS is one of the maétlely and universally using technique for deteration of
metals upto trace levels. The present study issieed on determination of 14 metals like Berylliugg), Boron
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(B), Aluminium (Al), Antimony (Sb), Tin (Sn), Mang&se (Mn), Molybdenum (Mo), Iron (Fe), Copper (CZijc
(Zn), Indium (In), Barium (Ba), Thallium (TI), an8ilver (Ag) in coastal surrounding villages of SPS8RIllore
district. For this study 35 ground water samplesallected and subjected to analyze for Be, B,SMl, Sn, Mn,
Mo, Fe, Cu, Zn, In, Ba, Tl and Ag by using Induetiv Coupled Plasma—Mass Spectrometry (ICP-MS) tigcien
The minimum and maximum concentration levels okéh&4 metals are summarized and discussed in shése
and discussion and the concentrations of theseetdl tevels in the study area were compared wiithkidrg water
quality standards given by the Indian Standards @i8500) and World Health Organization (WHO), é&tfition in
2011. In the overall study area the concentraterels of some of the metals are exceed the accdiptid
suggested by IS: 10500, but observed within thenjsible limits of 1S: 10500 except the manganeseentration
is exceeded the WHO and IS: 10500 suggested limiteree villages named by venkannapalem, jalaedielin
and devuni khandrika villages and barium conceiotnatevels in thummalapenta village. There shoutdsbme
treatment required to control the manganese anidirbazoncentrations in above suggested villages asal the
study suggest to adopt the some controlling tealgies to control the other metal concentratiorhinground water
in the study area to provide safe and metal fraekiohg water to the villagers.
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