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1.0 PREAMBLE

I n | mdima tewsni catlecahnndi cradn reports concerareg Ww
avai.l aboweverst neaetcchgibmeysatf eool ogi ¢ and aqui fer <c¢ch
(vill ageNoexdhali &€ al reports, though address wate
provide scienti.fiForr excammpdredatSiuanwsy of I ndia (
of India (GSI) surf a@ e uwaltoBoag idc & IC GinBp 6 |hoyG@lie of r &
guality, and deapltdaaaieb awbalteca ssmaplse of 1:25, 000

ni cal maps can best act as primary data sourc
scal e. IiHo wemsastti coef t he water conservation stra
to localwemkaliedgeThihe gap between scientific an
hydgeol ogi cal , and quality parameters at vill ai
user guide is to aid water consphyatcah atndatwal
i nvest iTheat ifoons.owi ng informati onf @rame rbse,e nv iclolnasg

managgeoavser AR md nghoovne r nment agencies.

a) Imadpexof a vil |l gge parraad® Suasnuanhyaeyya, t

bMap s hagwiingul tcarnt ®Ig bweleldsl on alhiet yf uanncd iloinnki ng
cPelineation of drainage network and el evatior
dAqui fer demar-gatvtiogi angdr afydron@nuwsi ng resi sti
eppatempor al water quality analysis for the sa

2.0 ABOUT THE PROJECT

Thpsoject was funded by European Union (EU) an
Worl d Solidarity (CWS), Hyder abad and execut e
made by CWS specific to the oO6Sustainable Gro
SUGWM proj edto atdtderepsts t he inequalities in acce
and promote efficient wat-pasedeameitbossandtr sugit

resource governansel attéadcaixl gvem panphayats

Tel anagana, I ndi a. These six GPs include Vanap
War angal District, Tel angana; Pedda/ Chi na ma t
Anantapur District, Andhra Pradesh; and Maddi v

Anantapur District, Andhra Pradesh. CWS with t



for Rur al Operations Programmes Society (CROPS
ment Society (RIDS) aimed to develop water con
pation in the selected six GPs of Andhra Prade:
tract agreement between CWS, Hyderabad and | nd
of*Mago012.

3.0 IMAPER®P REPARATI ON

The objective of SuGWM project is to promete e
based actions and sustainable methods of resou
the help of scientific understanding of terrai.
and capacity building of user community towarc
each village detailing major | and mar ks, bore \
|l ines.gebydgoc components, water bearing strata
sis can best help in assessing water yielding
tion of index map of a village using satellite,
The satellite -imapwi RivVs sleth&eorJATof the study ar ¢
applicable) was procured from National Remot e
The satellite image is used in the preparation
i cal coordinates of major | and marks including
and road networks along with elevation infor ma

System (GPS) and w Ber rev idriogninei nzte.d Tihne AbracsGl Smap Ww:
caordinate sys4d4e mMNwRrtchj dJcTtM ons (t d omi rminmv iz¢€ U telcd
ization and analysis at village level (at 1:10,000 or smaller scale). Geo-referencing of the index map

was done using the ground control points consi

The crop water requirement of the study area d

groundwater. This has resulted in the construc
the aquifer zones to meet agricultural wat er n
WALTA. Al so, no proper scientific analysis wa
This has resulted in a number of wells with ze

A scientific undagreotlomgdi mg dfhet hre ghydr,o capaci't
based management of groundwater resources 1S VI

these regions. A detailed representation of ex
n



to initiate wateA codérmasasrn vatciaom ot batsegi exn. func

tize the areas for artificial recharge &Amd ii-de:
cul tbwrreel well s were classified in to three <cat
fully functioning, partially functioning, and
where as partially functioning well dry during
wells significantly yields | ow or zero water t
agricul tural bore wells and distribution tran
(Garmin Etrex) and each well was assigned an i
The open/ dug wells which are compl etel yudahlead
category for possible conversion into a rechar

Digital El evati on Model (DEM) of the region at
site, clipped to t hesagnpudy aroe a3 0b ow nrdeasroyl,u ta nodn
Watershed anal ysi s wasi rpgerﬁfrbcol-m;gcérncenaiteesDEMam
net wor k, and sinks of the study area. Sur face
vation contours at 2 m interval. Since, the ar ¢

streams were not observed specific to any of tI
4 . GEGPHYSI CAL | NVESTI GATI ONS

Gephysical l nvestigations-sarktaocecpsshrletof cthhi
ter bearing regions, and aid in identifying gr
geophysical surveying tecMagmateisc, n@Gd adii tny, EMa

Seismic methods are asairfabeegéolrognpvedhegmet hi

on the application, and availability of resour
groundwater applications, because, saturated r
its higher electrical conductivity or seismic \
Simplicity of the instrument associated with |
met hods for the project. Vertical El ectrical

Schl umberger electrode configuration, to minim
and two current el ectrodes (A, B) were confi gu
(imm for a known supplied current (1) and measur e

bel ow, kiwsh etrhreee geometri c factor that depends on



Pa=k-

~1=<

a. Schlumberger Array

For a variable cuyrdaindt aelf e xterdo deo t £fna § iarhge e g e o me

factor (k) i1s given by
52 al
k=mw-|———
. 4

Apparent resistivity values were pl otltogdhr a g &imn
scale to determisne falte hawmeers ol tHulbhomogeneous
tative analysis of resistivity measurements wa:
ty curve wwst hnbar pt euend of master curves and e
(RMS) error. True resistance and thickness of
ordinates on the master <cur vesdepQar raellaotwiso ni doefn
significant water bearing zones of the region.

4.1 Procedur e

Signal stacking r-e3%i swtithi tpumeeeect{EBRBRMBP pl ace

was used for field testing. VES stations wer e
uni formly across the study area. The current e
12 , 15 , 20 , 25 , 30 , 40 , 50 , 660 , 7O , 8

ying potentia electrode spacing of 0.5, 1, and 2 m. Care was taken to maintain the collinearity of the
el ectrode positions.At tkinowgh occwtr rtemd € X p e rwame nste r
corresponding potenti al di fference (V) was rec

were accordingly used to,meagurad itome wappha rdeemtt hr

Curve matching techniqgue was applied to select
curve to obtain the true tBuckmees |l ayertr ke et @:
ity cross-sections along assumed sections were generated using IPI2Win software ( Ver s i.o0 nT h3e. 1
apparent resistivi tsyectliomng aeta cche patshrssu neefd 5 r,0 sk0
ground | evel were plotteesastti useyg mapgenéer abhe



software (2010a) was used to generate a mesh g
ty contours at the-rekeesdgisrtdad/ideptmnapisntodr u@ales .stlusd
tivity trend, high and | ow resi sgeovliaggyi candnyal i
groundwater aquifers that can yield significan

theresonpstivity maps on to the base map of the s

5.0 AQUI FER DEMARCATI ON

Anaqui Beman under gr ouwalt-beeraatrpiemaghecadbol Fea yreaccoko 5§ ol i d a't
ri al s g(rsaugcehh deogr| tf r o ng rwohui ncabveant ebore ext watee Agabli ng
fers are classified i nt o -ctowof icneetdeogndArinineasth, awiuz .f e

upper bound as grsuntwatet ot abke)] aaddsurface,

the climatic factorcanfA nweed laqgduriiflelre dt a pnst ow aatne ru
hydraulic head. A confined aquifer is confine
a remote | ocation, where the aquifer meets the
taps water resulting from change in piezometri
Cresestional (2 di mensional) view of the sub s
data. Aquifer demarcation of a gr-owumfdavae epr dfaisl

eate water baring strata, identify depth to bed rock, and demarcate the groundwater storage zones.

True resistivity and thickness maft cahaaly pubnicay

cordingly represented in a tabular form for ea
ered for the analysis is 15 %, wki&8B)is reason:
Geol ogic interpretation of the resistivity dat:
four -sercasons were devel oped for -geaadlgecaser oif uc
regi on. -Alryaifngﬁ;bowas used to demarcate the boul
from all VES stations waeologed poofehesatdeé ohnp:
Each -sxeaomtsison has a-gemosgi o oluay errysd r ®o n sgi edoel roi gnyg.
Since the cross sections were developed using |
the interpreted geologic | ayer increases with t

The top dfwot heayaquesi fer gsesmaeualtpgpdrepnesenal | awict

sage of water and contaminants to the aquifer.
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ui fer zone witioali iingdpr iamar ihlewcen the avail ab
pacity, ali gnment, and the aeri al recharge.
ce profile), r«gie@pns aitntalel puampe o hedd wiake yhe.
gic formations and surface water return fl ow
t on | eaching of agricultural pollutants.

. 0 | DENTI FI CATI ON OF GROUNDWATER POTENTI AL Z(
dex  nraeps,i sitsowvity contour map, and Aqui fer d
oundwater potenti al recharge and discharge z
oadly identified basedupn(rlesnidd eunstei acl h)a raarcet aesr
r recharging the aquifer Adgurei ctud tpawaéd aarad c

inly through bore wells. However, I f not n
osphorous) midauhet thoa veex cckesggriavcee dappl i cati on of

stly suitable for rain fed recharge as this ¢

gions suitable for sunken / recharge pits ca
ntours (provided in the Index map) across tfF
ows on the Soardecestmeams thebdcbmedechanhnehm

%r der stream and so on. The outlet of a stre
surrounded by high |l ands/ el evations, water
e soil, and recharges the aquifer. These dej
ntour is surrounded by closely spaced high el

ferri-ngsit®itliswity contour map of a region at
omalies with water bearing zones. A |l ow resi:
|l idated material, wher eas, a high resistivit
rata. A low resistivity region surrounded by
th depth is a favorable zone to contain and
ow chart for identification of groundwater pc¢
. 0 WATER QUALITY ANALYSI S

oundwater originates from various sources th

ring infiltration the water pick up i mpuriti
y



pl ant and anomaganilsms, mtdweroafleran | maer s, pest
amount of organic matter in the aquifer is hig
containing no oxygen (anaerobic) wi || di ssol ve
ground strata. Aeration is used to remove the
and manganese to higher and more insoluble oxi
resources can result in chemical contamination
destroy the pathogenic bacteria water is disin
resulting water is further treated by adopting
control of dent al cari es, Il i ming in order- to
carbonation to prevent deposition calcium car bc
Extreme care has to be taken while collecting

in the Standard met hods has to be used for t he

guirement varies according to the purpose. To
Heal th Organizati on, Environment al Protection
established the standards for the drinking, do
di sposal of domestic and industri al effl aemnt s |

adysesdas per the standard methods suggested by En\
ples from drinkinpumpar ardl| Issncwe rass dalnldect ed f
monsoon and sumiNaly , s &4 QneNoAEbmebrler 2-00 8¢, aBdlMp

Anal ysis of several physical, chemical and bio
for various needs. However as per the suggest
present project was restricted to parameters s
ty, Hardness and Fluorides. The results for th
' imits specified by Bureau Indian Standards (B
ed. A detailed methodol ogy adopted for the ana

cussed bel ow.

. H

p
pH describes the acidity Arl awk@gaHiinndiycatfesa aso0i
a high pH indicetHes sb ashiec nmeamrsdiirtei coonfs.amount of
nically, pH is the negative | ogarithm of the f

sample is O (highly acidic) to 14 (highly basic

ey



Procedur e:
The pH of the solution was tested by wusing a gl a
with pH 4. 0and 7.0. Systronics water analyzer 37

solution was measured and then confirmed for t he

| IConductivity [/ TDS

Tot al di ssolved solid (TDS) describes the inorgg:
ter. The principal constituents are wusually <calc
rides anHdi ghul TE$ elsev el sh agredn emwlzatl @y, ciannd iccaautsee a Iscas
anfdi l aedsfinally can reduce the perfor manceenf in

rever s ewatsenro stisryesat teeques@ r i u ansiw i snpnrgi ®nogl s

Procedur e

The conductivity of unknown solution was deter mi
tivity cell. The polarization of the cell depend
rent flows in one direction. The magnitude of t
60Systronics Water analyzer 3716was used in measu
ty and estimates TDS and salinity under test wusi
solution. Calibration of salinity mode was done

t omateicogni t-dmmstodntcerhdkes the operation of the wu

[ ITTurbidity
Turbidity is the measure of c¢cloudiness of water

Units TWNADB)dity usually caused by high | evels of

Hi gher turbidity | evels ar e ofctaeuns iansgs ontiicartoeodr gwa nt
ruses, parasites and some bacteria. These organ
aches.

Procedur e

The instrument 6Systronics Water analyzer 3%16
known | aw of tyndal/l effect. A beam of | ight pas
in turn is collected at right angles by photocel

(NTU) of the solution under test.

M n



| VHar dness

Hardness of water can be i1identified by dissolve
maj or minerals which dissolve in smal.l amount s
pose any health riekr dmviafilkkicbhgi @& arsd aMg@griage de
causes aesthetic problems, suchumsofansaadlkal ont @i
butulpd of deposits on dishes, utensils, difficult

Procedur e
Il n a 50ml of sampl e, 1 ml of ammonia buff elr isnalit
cator were added and titrated with standard 0.0

blue. The reading was to be noted and the proced

VFl uori des

Fl uorine is a common element that does not occur
ty. Fluoride is an essenti al el ement for ani mal s
adverse effects if it exceeds the permissible 1|
fects bones and teet h, | ow concentrations provic
vated fluoride intakes can also have more seriou

Procedur e
UV Spectrophot-YymtempecCiTB0O0OpbUYt ometer) was wused i

sampl es. Reagent was prepared by dissolving 958
133 mg of zirconyl chOpr wde dcsabydedt e n( 26CIm2 . ¢
concentrated HCI is added and diluted to 500 ml
zirconyl acid solutions were mixed.

0.221 g of anhydrous sodium fluoride is preparec
diluted to 10 mg per I|iter of fluoride. 1, 2, 3, ¢
fl asks. 10-SIADNIS ziemgemy !l ang( toon er edmmoovpe orfe sN adAusad
to each of the solution and diluted up to 50ml e
570 nm against a reagent bl ank and a calibratior
trations using colorimeter. Suitable aliquot of
sorbance. By wusing the calibration curve, the co



8.0 STUDYf WREAPARTHY GRAM PANCHAYAT]

8.1 Study Area

The study area encompasses the administrative I

Ghana@mawrd a | of Warangal District in Telangana.
kand population of about 3,000 (i-np2Qrn&3i dermtoi
% of the area is agricultural, and 48 % of the
as Nelapogula on to the East, Kompal i on to t
on to the North. The study area exists between
to 790156300 East l ongi tudes. Average el evat.i
(M. S.L.). Average annual rainfall across the s

temperatures range from 22 to 41AC (in summer

2007) . Cotton (60 %), paddy (15 %), and chilly
paddy is irrigated in both seasons. The regior
granite ahlegemecrsyetsal | ine rocks | ack primary

through fracturing and weathering over ages an
ter is controlled by the degree of interconnecH
of groundwater are rather | imited. Groundwater

weat hered zoneoahdneddeondemi ons Finguhe 8rhct @]

the residential zone of the village showing maj
is the chief source for irrigation and domest.
mandal as over exploited with a stage of groun
water | evel was observed by more than 4 m in t
( CGwB, 2007) . Average annual rainfall, and t he
given in Table 8. 1. I ndex map of Vanaparthy (
well s, elevation contours, a-hgd dndi hagecbrnespi
on agricultural wel(lag is given in Appendi X
Table 8.1. Annual rainfall and-0i5ts depart.u
.S NJ H 1 MM H 1 A H 1T M Hma H 1 mmp
Lyydz #1 i A
6V Y0 ?/fnc cnc nnp TCN cnag
5SLI NIidzNB T NBY . o I
b 2 NJ I |t Po=s P P=s
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8.2 ResuphgsobtalGebnvestigations

VES experimentation using Schlumberger arrange

2013. True resistivity and thickness of each s
and were accoridn nDalylecacihr 2/H&Emntsadat i on. 't can b
possible RMS error considered for the anal ysis
(si ze: nr e<s i3s0t)i.viltsyo maps of the study area (Fi
high and | ow resistivity armecmdloigasatl d yi ntPeort gmd
aquifers t hat can yield significant guantiti e
resistivity maps on to the index map of the st

8.3 ResulfggsobbgHygydtitavestigations

Geol ogic interpretation of the resistivity dat
CGWB, the region is uhdemhaiondy Aryesadhivet)
represents cl ayqg-m atyog-n5;0r aprasget ©f h20d0 -mqutr o a n2 0 .
g-m repr eswenatshesreemdi to fractug-emd gogmBbOGepraseanc
tured granite; and ag-mesepteséentysohamodrer amiaine

(source: Ramanuja chari, 2012).

A total esfe cfta uorn sc r(oAsph;eQ@-RR bR dwé&Srze Pdenti fied
hydgeol ogic profile of-Art:hFejzsskbludwasarwsaed Hiyad r @ e 1B&

ry between two | ayers. I nformation from a tot a
geol ogic profiles (Figure 8. 3)ecalioonng htahse aas snuons
geol ogic | ayers namel y: Top swGiatufadberdi gobineg (@
weat hered granite); Aqui fer zone (consisting o
hard granite). Al ong wit h, ground surface prof
cross sections were developed using |linear inte
preted geologic | ayer increases with the 3di st a

(aqui fer zonepyasuggestoaatiaagqni fer of apprasi al
urmaturated zone, allowing the downward passage
fer zone i-compfrimad, | yndnhence, the availabil it

charge. Groundwater table is relatively f1l at <

marcati on maps, a structurally closed groundwatt
-P. However, the remaining sections are either

containing aquifer of appreciable thickness.
Mn
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Fildoendt our s of depth to -HNaypy2adid3vavwveredwuepmngsdunne
6redd zone indicates greater depth to water, atr
tion of groundwater | evels both in space and ti

and kydrlogy of the region.

8.4 Results of Water Quality Analysis

Table 8.3 shows results of water quality analy.
foll owing conclusionsbweéreéeyaofi wadernfoer s i ak
i's essenti al to analyse various other chemical

sion, which are beyond the scope of the present

T I'n summevPDWBEWBRIuewr i de content is more than

cause fluorosis and also serious effects on

T pH values of all samples in the study area
T Tot al Di ssolved Solids are in excess conten
tur al practices and soil contamination thr ol

T Hardness VeiDWHEIMpIprreseaoeeded permi ssible 1

resiunl taepndteltems, di fficulty in getting foam

8.5 Index Map of Vanaprthy GP

Il ndex map of Vanaparthy GP delineating | and us
transformers, drainage | ines, and el evation col
of 452 agricultural well s were identifieddacro
A detailed information on agricul tural wel |l s ¢
nected transfor mer, and | and/ crop particulars

reading the i ndpagena’pB emabsr tgh evTeme iinndex map for
ed (200 x 30 A paper) at a scale of 1:13,000.
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9.0 STUDY [ AWEDADE CHERLA GRAM PANCHAYAT]
9.1 Study Area

The study area encompasses the administrative
gal a GMamapaur of War angal Di strict

1%rmand population of about 2,300 (in 2012).
gula on to the East, Kot hapal l i on to the
Nort h. The study 12004800 stes heEtU®8600 N
7901505s0t0 | ongitudes. Average el evation

(M. SAtLe)yage annual rainfall across he st
temperatures range from 22 to 41AC (i n CGuBmer
2007) . Cotton (60 %), paddy (15 %), and
paddy is irrigated in both seasons. The
granite ahlegemecrsypetsal | ine rocks | ack pri
through fracturing and weathering over ag

ter is controlled by the degree of

of groundwater are rather | imited. Groundwater

weat hered

zoneonhidneddeondemi ons

Tel angana

Fhnguhe 9

orth

chi

regi or

nterconnecH

omest i

represent.i

en

epart

the residential zone of the village showi
is the chief source f irrigation and d
mandal as over exploited with a stage of
water | evel was observed by more than 4 m
(CGwB, A206i7age annual rai nf al , and their
given inlhakekxe maplof Waddicherl a GP
ricultural wel | s, el evation contoeurs,anand her xio
ing database on agricubHtiuragdl wel |l s gi v
Table 9.1. Annual rainfall and-0i5 s d
, S NJ H N mm H N N H N M H N mai H N mmp
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