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Introduction

Water is essential for human survival and industrial development. For many rural and small-scale communities,
groundwater is the only source of drinking water. Groundwater is the accumulation of water below the ground surface,
caused by rainfall and its subsequent percolation through pores and crevices. Occurrence of groundwater is controlled
by land form, structure and lithology. The groundwater table fluctuates due to changes in groundwater storage and
draft in response to rainfall incidence, applied irrigation, influent and effluent seepages and draft from groundwater.

Groundwater quality depends on the quality of recharged water, atmospheric precipitation, inland surface water and
subsurface geochemical processes. The quality of groundwater varies due to a change in chemical composition of the
underlying sediments and aquifer. However, in the recent past groundwater quality is getting deteriorated due to var-
ious reasons and making it unsuitable for drinking purposes threatening the human health. Therefore, the assessment
of groundwater quality for drinking has become a necessary and important task for the present and future groundwater
quality management.
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Groundwater, in general, is less susceptible to bacterial pollution when compared with the surface water. But it con-
tains several chemical elements like Ca2+, Mg2+, Na+, K+, HCO3-, Cl- and SO42- which play an important role in
the classification and assessment of quality of groundwater. Keeping this in view, the present study aims at the assess-
ment of the groundwater quality at different locations of the study area using weighted water quality index method by
analyzing groundwater samples over a period of one year during different seasons.

Several studies have been conducted on the quality of groundwater at different locations in India [1-5] and abroad [6-8]
using WQI method. The studied related to groundwater chemistry in Vizianagaram district are also conducted. How-
ever, they are limited to a part of coastal areas [9-12] and certain villages like S. Kota [13], Addatheega [14], Bobbili
[15], and to the spatially distributed open wells among the district [16]. Another study is related to the determination
of Fluoride in Bhogapuram [17].Therefore, a study on groundwater chemistry of entire Vizianagaram district is aimed
at and a part of the study related to Lakkavarapu Kota region of Vizianagaram district is herewith presented.

Study Area

Vizianagaram District is one of the north coastal districts of Andhra Pradesh comprising of 1582 Villages and occupy-
ing an area of 6,539 square kilometers. The study area considered for this work is Lakkavarapu kota region forming
the south-western part of Vizianagaram district. It lies between17-50 and 18-10’ of the northern latitudes and 83 -00’
and 83-21’of the eastern longitudes (FIG.1) and occupies an area of around 670 sq.km and comprises of 167 villages.
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Fig 1: Location map of study area

TABLE 1: Sampling Locations
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5 | Sample Sampling Alandal Ladmude | Lonzionde | Water | Depth
s | Ia Smrlan level

mhen| =
I | L31 | Densleu Eatbavabua | 17751 469 | 53709 393 o 20
7 | 157 |Dexada Fotharshm | 17955 298 | 2300247 1 & 30
3 L% | Gamsetupalem | Kothavatea | 179520677 53%0852.07 [ & 40
1| I3 | Glivindada Fothayshm | 17952716 1 | £3709°34 § 3 0
5 L35 | Kothavalas Kothavalsa| 1723337 83" 11332 & A0
E | 156 |Rel Fothavalasa| 17°53 284 | 53713 261 T 3
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| L9 | Rallesmpud L. Kola 1893139 | 53710328 3 50
10 [ LS10 | I Kata T Fota IR0 160 | £3°09 74 9 & 50
11 | 1511 | Bnibempsta L. Eota 175836 | 130356 3 T3
12 | LSIZ | Jramasmad L. Eoiz IS0, 1 | 83 U813 3 35
13 | L5153 | Alamands Tami 175045.1 | 83714270 3 T
14 | L5194 | Anade Jami 104103 | 8318 45.6 [ 30
17 | L51% | Elemmass Tenmi 1502453 | 831735 3 3T
16 [ L5186 | Chinteada Tami 184101 | S371128 ] L
1 L5l Tami tami 130082 | Ba"13 548 o 25
18 | LE1E | Themd=mmoi Tomi 1505 30.6 | E3° 11015 3 i
12 | 1519 | Wemme Jomi 1§05 20.8 | 83°1627.5 5 36
W | L5 | Alkas ] 17932 | &we L/ 3 35
I | L521 | Ennsammirad | Sameca 1570408 | 330433 3 3
2 | 152 | SnopumEn Vapada 150215 | 230730 3 45
I3 | 1323 | Samilemass ) 175528 | BOW120 5 50
22 | L5349 | Vemada Wemads 13005 234 31 5 43
R I e o T T 5. Rota IE0E 154 | B LE00.5 3 43
36 | L5256 | Fattam . Fon 1805333 | B3I 54.6 3 15
27 | 1527 | Mallimes 5. Eota 1505051 | E30806.E 3 3
% | LSJE | Mamnpal 5. Ko LU/ UB.G | B L1 oL 3 3z
W [ 1529 | 5 Enm % Enta TR 47 1 | FA0R43 1 3 T3
30 | 1530 | Jemubpddaam | 5. Ko 18107214 | B3%730.6 | & 48

Materials and Methods
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A total number of 360 groundwater samples are collected (120 samples each in post-monsoon (POM), pre-monsoon
(PRM) & monsoon (MON)) from different selected sampling locations (vide TABLE 1) of the study area from No-
vember 2018 to October 2019.Samples are collected in polythene bottles, pre-cleaned by washing with non-ionic
detergents, rinsed with water, 1:1 hydrochloric acid and finally with de-ionized water. Before sampling, the bottles
were rinsed three times with sample water. Tube wells are operated at least five minutes before collection of the water
samples. The water quality parameter estimation was done using standard methods and techniques [18]. pH and EC are
measured using digital pH meter (Elico LI-120) and conductometer (Elico CL-351) respectively. TDS is determined
by gravimetric method whereas parameters like Total Hardness (TH), Total Alkalinity (TA), Calcium, Magnesium,
Chloride, Carbonates and Bicarbonates are determined by titrimetric method. Nitrate (NO3-) ion is determined using
UV-visible spectrophotometer (Elico SL-177) with 1cm quartz cell, using Phenol Disulphonic Acid (PDA) method
whereas Fluoride (F- ion) is determined by SPADNS method and other parameters such as Sulphate is determined by
turbidimetry using standard barium chloride solution. Sodium ion is measured by flame photometry (Elico CL-361).

Water Quality Index:

Several WQIs have been proposed by Researchers [19-23] and used appropriately by Governmental agencies and
researchers. Among several WQIs, the Canadian Council of Ministers of Environment Water Quality Index (CC-
MEWQI), National Sanitation Foundation Water Quality Index (NSFWQI), Oregon Water Quality Index (OWQI)
and Weighted Arithmetic Water Quality Index Method (WAIWQI) are commonly used [24-27]. The WAIWQI is most
popular index used [28] among researchers in developing countries where the infrastructure for data collection is not
extensive for the development of vast database of the water quality parameters and reliable rating curves are rare. The
present work also uses the same for the analysis of overall quality of water samples analyzed in the study area. Four-
teen parameters are considered for calculating the water quality index. Based on WQI values, quality rating of water
is classified [29] as shown in the TABLE 2.

TABLE 2: Classification of water quality based on WQI values

WOl range Srames of warer qualiny
.15 Excallemt
2650 Lt el
Y P Posiit
fith=1 04 Yerv Foor
Above 100 Unnutable for drinking

While calculating the WQI, the permissible values (Si) for the parameters considered are as per the WHO/BIS permis-
sible values and are shown in TABLE 3.

Results

The physico-chemical parameters of groundwater samples and water quality index values are shown in the TABLE 3.
From the analysis, it is observed that the EC and TDS values showed increasing trend from PRM to POM. HCO3and
SO4are found to be higher during POM. Fluoride was higher in PRM. The result shows that quality of about 60% of
the water samples is good, about 30% is poor and remaining 10% is very poor for drinking purpose in the study area.
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Conclusions

1. The results indicated that the water samples at 12 sampling stations out of 30 of the study area do not meet the
required standards for drinking purpose based on WAIWQI analysis.

All the five revenue mandals of the study area are found to have poor and very poor quality groundwater at certain
villages. The sampling stations where poor and very poor quality of groundwater is noticed in the respective reve-
nue mandals are as follows.

a)
b)
¢)
d)
e)

Ganisettipalem (LS3) and Tummikapalli (LS7) in Kothavalasa Mandal

Kallempudi (LS9) in L. Kota Mandal

Alamanda (LS13) in Jami Mandal

Sompuram (LS22), Vavilapadu (LS23), Vepada (LS24) and Athava (LS20) in Vepada mandal

Mallipudi(LS27), Mamidipalli(LS28), Srungavarapukota(LS29) and Tennuboddavara (LS30) in S. Kota Man-
dal.
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