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FOREWORD

Ground Water, one of the most widely used components of the
World's fresh water resource, has played a pivotal role towards
development of society. Increased demand for fresh and potable water
has resulted in an unprecedented withdrawal of ground water, which
often results in lowerng of the water table as also deterioration In
ground water quality at some places. Sustainability of ground water
resource can be achieved through a holistic management of aquifers
which act as the repository of ground water

Central Ground Water Board has taken up the National Aquifer
Management Programme under which subsurface disposition and
charactenstics of underlying aquifers will be established on an
appropriate scale by using the latest available technologies in the field
of hydrogeology, geophysics, drlling, remote sensing, mathematical
modelling etc. The ulimate goal 15 to formulate aquifer level
management plans for use of the stakeholders and planners to foster
community level management of this precious resource. As a first step
in this regard, thematic maps and database on vanous atinbutes of the
aquifers have been compiled in the form of an Aquifer Atlas based on
the avalable data. The Aqufer Atlas of Andhra Pradesh 1s a
compendium, which brings out a framework of ground water situation
and 1ssues for ground water development and management in the
State.

| appreciate the sincere efforts made by the team of officers of
Central Ground Water Board, Southern Region, Hyderabad in bringing
out the Aquifer Atlas of Andhra Pradesh. | am confident that the Atlas
will prove useful in formulating area specific ground water development

and management plans and will benefit ground water users, scientific
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(Sushil Gupta)
Chairman, CGWB

community as well as planners in the State.
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PREFACE

The ubiquitous nature of ground water and the absence of regulatory measures in
ground water development have led to indiscriminate extraction of ground water, which resulted
in dwindling of this precious resource. In this context, information on ground water needs to be
shared or made available to all the end users, for better understanding and planning of this re-
plenishable resource even at stakeholder level. Hence, it is felt appropriate to bridge the existing
data gap and to create a scientific understanding on sustainability of aquifer systems, both at na-
tional and also at the state level.

Central Ground Water Board (CGWB), during the last five decades has generated volu-
minous data. Presently, this data is available in the form of technical reports. In an effort to make
this valuable information user friendly, CGWB has made efforts to bring out this compilation on
ground water. In this, emphasis is given to bring out information of the aquifer systems, high-
lighting the aquifer parameters, development, management plans, quality issues and all related
aspects of aquifer-wise planning and development.

This document has been prepared under the guidance of Shri. Sushil Gupta, Chairman,
Central Ground Water Board. This will go a long way in helping the planners, managers as well as
the academicians, as a guide for reference. The contribution of all the officers of CGWB, SR, who
have generated enormous data under different activities during all these years, is duly acknowl-
edged.

et AT

Hyderabad (G.Sudarshan)
18.12 2013 Regional Director
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AQUIFER SYSTEMS OF ANDHRA PRADESH

Population growth. urbanization, growing industrialization and food security increased the demand for
fresh water resource. and correspondingly the stress is more on the ground water resource. The sustainability of
ground water sources are jeoparadised due to various reasons like depletion of water levels. declining yields etc. In
order to evolve remedies for such 1ssues. understanding the ground water system is very essential. The understand-
ing of occurrence and distribution of ground water in time and space requires fo establish lateral and vertical extent
of aquifer systems. along with their characteristics. In view of this, an exercise of aquifer mapping has been carried
out by CGWB by collating the existing data on ground water and bringing them into common GIS platform. Data
generated through extensive hydrogeological studies for the past many decades. incorporated in this document. pro-
vides an overview of the most important information available for each principal and major aquifer system of the
state. This document is an outcome of aquifer mapping on 1:250.000 scale by integrating the geological data of GSI
and hydrogeological data of CGWB. and related thematic data from other agencies. The output in the form of

thematic layers and corresponding data tables are generated for easy reference

The state of Andhra Pradesh is one of the peninsular states of India. with geographical area of 2. 75.068 sq
km. The state is divided into 23 districts and 1128 mandals. Three major rivers Godavari, Krishna and Pennar drain
the state. Normal annual rainfall of the state 1s 912 mm. and ranges from 573 mm in Anantapur district in south-
western part to 1165 mm in Srikakulam district in the northeastern part of the state. During the decade (2003-

2012) the mean rainfall of the state was 927 mm.

Decline m water levels, over-exploitation. reduction in well yields. subsequent drying up of wells. deterior-
tion i quality and related issues are major problems observed i the state pertaining to ground water. Now it is
common to see both domestic and irrigation bore wells of 100 to 200 m depth, in different parts of the state. Sci-
entific management of the aquifers is undoubtedly a tough task. Sustainable management of the ground water re-
source depends on proper understanding of the aquifers. For better understanding of existing aquifers. all the avail-
able data. generated from various studies. under different activities is being compiled and presented so as to make it
handy for the administrators and other user agencies to prepare ground water development and management plan.

Major part (83%o) of the state is occupied by hard rock aquifers while the rest is composed of soft forma-
tions. The rock formations of the state have been grouped into fourteen Principal Aquifer Systems. depending
upon their mineral composition. age. nature of formation and distribution. They are Alluvium. Laterite, Basalt.
Sandstone. Shale. Limestone. Granite. Schist. Quartzite. Charnockite. Khondalite. Gneiss. Banded Gneissic Com-
plex (BGC). and Intrusives. These Principal Aquifers have been funther divided into 29 Major Aquifer Systems
(sub-units) based on their age. mineral composition and their availability in the state. These major aquifers were
then superimposed over the state map with administrative district boundaries to arrive at the district wise aquifer
characteristics. Both thematic layers and corresponding data tables are presented for easy reference. District-
wise and Aquifer-wise tables containing important characteristics like depth to water level. their seasonal fluctua-
tion. decadal mean of pre monsoon. post monsoon. over burden thickness. formation thickness. fracture depth.
eranular zones. vield range. transmissivity are presented. Similarly. maps showing distribution of ground water
quality with reference to electrical conductivity, mitrate and fluoride are presented. Details like population den-
sity, river basins are also included. Map showing the parliamentary constituencies of the state1s also pre-

sented.

About 21.211 sq. km (8 %0) of the area of the state is over-exploited. In about 5.334 sq.km (2 %) of the area. the
stage of development has touched critical level. Maps showing the present stage of ground water development. ar-
eas prioritized for artificial recharge. area delineated for water conservation and harvesting. area suitable for
eround water development, aquifer wise ground water management plan and aquifer wise unit recharge are
presented in this compilation.



Table I - Administrative Divisions of Andhra Pradesh

S.No. District Head Quarter Area No of Total no of Inhabited Uninhabited
(sq.km.) Mandals Villages Villages Villages
1 Adilabad Adilabad 16100 52 1729 1,586 143
2 Anantapur Anantapur 19123 63 952 925 27
3 Chittoor Chittoor 15224 66 1518 1,480 38
B YSR Kadapa Kadapa 15421 51 954 876 78
5 East Godavari Kakinada 10800 57 1379 1,323 56
6 Guntur Guntur 11400 57 T17 694 23
7 [Hyderabad Hyderabad 200 21 = - -

8 Karimnagar Karimnagar 11800 57 1092 1,047 45
9 Khammam Khammam 16000 46 1229 1,101 128
10 Krishna Machilipatnam 8700 50 986 948 38
11 Kurnool Kurnool 17700 54 913 884 29
12 Mahabubnagar Mahabubnagar 18400 64 1550 1,477 73
13 Medak sangareddy 9700 45 1254 1,225 29
14 Nalgonda Nalgonda 14200 59 1148 1,124 24
15 SPS Nellore Nellore 13100 46 1192 1,110 82
16 Nizamabad Nizamabad 8000 36 918 854 64
17 Prakasam Ongole 17600 56 1083 992 91
18 Ranga Reddy Hyderabad 7500 37 923 860 63
19 Srikakulam Srikakulam 5800 38 1814 1,715 99
20 Visakhapatnam Visakhapatnam 11200 43 3294 3,108 186
21 Vizianagaram 'Vizianagaram 6500 34 1524 1,455 69
22 Warangal Warangal 12900 50 1071 984 87
23 West Godavari Eluru 7700 46 883 845 38
Total 275068 1128 28123 26613 1510

Source: Direciorate of Census Operations, Andhra Pradesh.
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Table II- River Basins of Andhra Pradesh

BASIN
SUB-BASIN
SNO BASIN NAME AREA % OF AREA S NO SUB-BASIN NAME ; DISTRICTS COVERED
AREA {SU,.HM.}
(5q.kms)
1 INDRANVATI 32 Khammam
Warangal, Khammam, West
2 LOWER GODAVARI 24362 Godavari, East Godavari and
Vizakhapatnam
3 MIDDLE GODAVARI 3152 Mizamabad and Adilabad
i GODAVARI 74150 27.0% 4 MAMNJIRA 11064 Mizamabad , Medak, Ranga Reddy
3 WARDHA 1630 Adilabad
Adilzbad, Karimnagar,
5] PRAMAHITA 33038 :
MWizamabad, Warangal, Medak
7 WEINGAMNGA 372 Adilabad
Mahabubnagar, Kurnaool,
& LOWER TUNGABHADRA 13666
Anantapur
Ranga Reddy, Medak and
= LOWER BHIMA 2497
Mahabubnagar
2 KRISHMNA 89095 32.0%
Mahabubnagar, Ranga Reddy,
10 WMIDDLE KRISHMA 21326 Malgonda, Prakasam, Kurnoaol,
Guntur
Malgonds, Ranga Reddy,
Mahabubnagar, Warangal,
11 LOWER KRISHNA 51606 :
Khammam, Guntur, Krishna, West
Godavari
12 PALAR 15276 Chittoor and Mellore
13 POMMAIYAR 121 Chittoor
3 CAUVERY TO KRISHNA 87513 32.0%
Kurnool, Prakasam, Cuddapsh,
14 PENMNAR 48761 )
Amantapur, Chittoor and Nellore
15 WILISI 23355 Guntur, Prakasam and Nellore
East Godavari, Visakhapatnam,
16 NAGAVAL 20446 . )
\izianagaram and Srikakulam
4 GODAVARI TO MAHANADI 24310 9.0%
17 VAMSADHARA 3864 srixakulam and Vizianagaram
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Table IV - Major Aquifer Systems of Andhra Pradesh

S No Principle Aquifer Aquifer Charecteristics i ) Area Age as per
Major Aquifers (sq.km.) | Geological
Code Name Area | Area | DTW |Thickness of| Granular/ Yield Code Name Time Scale
(sg.km.) | (%) {Decadal | - weathered Fracture {cum [ day)
Mean in | Zone ¥ For- | Zone” En-
mbgl) mation™ countered
(mba) (mbat)
1 Al |AHviumm 20359 7.4 0.0 -10.0 BOL* 20-243 63.0-4406 AlD1 YDUHQEI or DE“.E.H: a"u_ '13451 Quaternaw
vium
ALDZ Coastal Alluvium 5895 CQuaternary
2 T isteries REL 666 | 00200 Lo-30.0% ME “HE ez Laterite 1804| Quaternary
Y BS IIB-asatt 2433 34 2.0-20.0 20360 T 1.0-1987 BSO1 Basalt 84351 Mesozoic to
Cenozoic
4 5T |szndstons 20833 7.5 2.0-20.0 750.0% 10.0-550 12-11063 5T01 Sandstone with 4552 Upper
Conglomerate Palagozoic to
Cenczoic
ST0Z | Sandsione with Shale 2020 Upper
Palaeozoic to
Cenozoic
5103 | Sandstone with Shale 66 Upper
Local Beds Palasozoic to
Cenozoic
ST Sandstone with Clay 11220 Upper
Palasozoic to
Cenczoic
5705 Sandstone 2044| Proterozoic to
Conglomerate Cenozoic
Sandstone with Shale 831| Proterozaic to
Cenozoic
5 5H 12548 82 0.0-15.0 1026 12.0-188% L0-1632 5H02 | Shale with Sandstone 9 Upper
Palaeozoic to
Cenozoic
SHO4 Shale 9% Upper
Palasozoic to
Cenozoic
Shale/Shale with 224541 Proterozoic to
Sandstone Cenozoic
& 15 [limestone 10748 3.3 0.0-20.0 20280 10.0-197* 11.0-2333 Limestene/Dolomite 70 Upper
Palaeozoic to
Cenozoic
Limestone/Dolomite 8920| Proterozoic
1508 | | imestone with Shale 17558] Proterozoic
Acidic rocks 11152] Proterozoic to
(Pegmatite, Granite, Cenozoic
Syenite, Rhyolite eic)
Schist 13990 Azoic to
Proterozaoic
sco2 Phyllite 109 Azoicto
Proterozoic
1 1™ 1Le1se* | Quartzite 11475|Proterozoic o
Cenozoic
Cluartzite i3 Azoic to
1 : Proterozoic
10 [ 4 .ﬂlanmdﬁ’te 11581 4.2 0.0-10.0 Z.U-iﬂfﬂ# 9.0-166% 11.0-432 CKO1 Charnockite 11581 Azoic
Khondalites & 14346 Azpic
Granulites
Banded Gneissic 116531 Azoic
Complex(BGC)
13 G |Gneiss 10173 33 0.0-15.0 2.038" 5.0-243* 12.0-1356 gNDZ | Undifferentiated meta- 3164 Azoic to
sedimentanes | Undif- Proterozoic
ferentiated
metamorphic
Ghoz Gneiss 2024 Azaoic to
Proterozoic
GhD3 Migmatitic Gnelss 4985 Azoic
L) N ves. 373 o1 | 20300 N0z | Ultra Basics (Epidiorite, 373| Proterozoic to
Granophyre etc) Cenozoic

# - weathered zone thickness in Hard Rocks ;

** - Fractured zone thickness in Hard Rocks ; ® - Thickness of soft formations

6
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PLATE: V AQUIFER SYSTEMS OF ANDHRA PRADESH
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Table VI - Population Census of Andhra Pradesh

Population( 2011) :
S.No. District {s‘;‘_':;_} {p:::fm_}
Total Males Females

1 Adilabad 16100 2741239 13,69,597 1371642 170
2 Anantapur 19123 4061148 2064495 2016653 213
3 Chittoor 15224 4174064 2090204 2083860 274
- East Godavari 10800 5154296 2569688 2584608 477
5 Guntur 11400 4587813 2440521 2447292 429

6 Hyderabad 200 3943323 2018575 1924748 19717
T Karimnagar 11800 3776269 1880800 15895469 320
8 Khammam 16000 2797370 1350988 1406382 175
9 Krishna 8700 4517398 2267375 2250023 519
10 Kurnool 17700 4053463 2039227 2014236 229
11 IMahabubnagar 18400 4053028 2050386 2002642 220
12 IMedak 9700 3033288 1523030 1510258 313
13 Nalgonda 14200 3468809 1759772 1729037 246
14 Nizamabad 3000 2531335 1250641 1300694 319
15 Prakasam 17600 3397448 1714764 1662684 193
16 Ranga Reddy 1500 5296741 2701008 2595733 706
17 SPS Nellore 13100 2963557 1492974 1470583 226
18 Srikakulam 5800 2703114 1341738 1361376 466
19 \Visakhapatnam 11200 4290589 2138910 2151679 383
20 \izianagaram 6500 2344474 1161477 1182997 361
21 \Warangal 12900 3512576 1759281 1753295 272
22 West Godavari 7700 3936966 1964918 1972048 511
23 YSR Kadapa 15421 2882469 1451777 1430692 187
Total 275068 84580777 42442146 42138631 307

Source: Directorate of Census Operaiions, Andhra Pradesh,
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PLATE: V1 AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: VII AQUIFER SYSTEMS OF ANDHRA PRADESH
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Table VIII - Number of Rain Gauges, River Gauging and Discharge sites

in Different Aquifers
Number of G & D Sites
Central State
1 AL Alluvium 0 15 b
0 0 1
3 BS Basalt 0 0 0
4 ST Sandstone 5 8 3
5 SH 4 0 1
|

3 1 3
3 2 1
a 2 #]
4 0 §]
3 3 1
1 10 4
5 16 11
0 5] 1
0 8] 0
Total 28 63 32
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PLATE: VIII AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: IX AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: X AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: X1 AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: X1

AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XIV AQUIFER SYSTEMS OF ANDHRA PRADESH

(Decadal Mean Pre-monsoon)
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PLATE: XV

AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XV1 AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XVII AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XV AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XIX AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XX AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XXI AQUIFER SYSTEMS OF ANDHRA PRADESH
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AQUIFER SYSTEMS OF ANDHRA PRADESH

PLATE: XXII
W ALLUVIUM - AQUIFER SYSTEM
=
N 0 150 300
kilometers
g &
> % WAdilabdg .
G FNAC
gﬁ‘h' "
S, Godavari R. y ~ .
p "'\: % *1‘.»"
'g > % % _,J v
¥, 55. - L 5
: o - 4
g O ¢ i RE T
-3'-’" ‘!;‘ t?ﬂ';i T hl‘_:: i{_"f
< b e
N P T
> i G
r' “-_ B Fﬁs&l{ha@alnam
q.q‘r_' o o
o __‘1 *-\r - .ﬂ"'"
- 5 i | r}iydaf‘?ban , ’,.
“;: ;I .. : IH b - : .‘hlma 1':' -'I' ._- . s |,I éﬂ&ﬂﬂvﬂrl
'! I I".#.ahabutnagﬂlr_ﬂ' ' ‘
Y .
a §0 4
,(r’mhna
4
W
ov
{ ﬁ!ﬁasﬂm ﬁ@’é
; ) N3
¥ s 3 8O
G sl &
i\‘ Iﬂnnrﬂafp_'r"- ""\L_ \-__ PeﬂnErR. \
% y! | WrSRIKegEDa '\17..;“
‘_. :—\"‘ilﬂ_' ] g _’__.' '__II
Z <L _; : ' :
o Tl
4 i e O |
;. I]I::t:;r ay
s Legend
45 'f-mm\-ﬂ"‘ﬂu
-
Aquifers
ALLUVIUM 5 S Gapiia
~ | Younger Alluvium (ALO1) _._ E:::: ::::daw :
| Coastal Alluvium (ALOS) it ey

River

Central Ground Water Board
Ministry of Water Resources, Govt. of India
Southern Region, Hyderabad, Andhra Pradash, India

45



S80I

aage

Hhh

(94T) swix*bs DR T=L2 1y 55010
SD13511B1S - WalsAs Jajinby 2114937

8|qed)ddy JON-¥N

pauUUoT-T Pauluos-IlWag-g pauljuoaur-

paulLLgla] JON-CN Pauo|dx3 JoN -IN

OB L IEJOL
edepey MSA T2
N AN AN AN AN AN AN 2] LeAepog) Jsapy L2
ebuelepy 0Z
[\ aN aN aN AN aN aN G welebeueiziny - gl
weuledeyyesipl gl
an aN aN aN AN AN AN 8t WEMENLS L]
0Z 4002 ge0e z.1-98 AN 0L-0 AN 8-l M alpuls LLG al0llaN sS4 9l
A PECEISPAH
009L-aLz ge-0e aN GL-0l AN AN glL-Z M albuls LOE  Appay| EBUEY Gl
N AN aN aN N AN AN LG Wesexeld vl
PEQEWEZIN €L
epuclien] 7|
086L-PEE ge-0z AN AN 0Z-5 aN 0g-01 SN alpuls 609 Hepaly LI
IeBeugngeyen| 0L
ouWwINM A
BULSIM 8
Wewweyy 4
leBeUlliey g
nunsl g
LEABPOS) 1SET
N AN AN AN AN AN AN 502 loopiyo  ©
IndejueLy Z
PECE|IDY L
_ . (16 w ul (16 w) (L) Tom
HiCRURWR S QIS S) (%) ABR{ANR) Gzl abelany EpeIaq]) palajunoaus ajlleien J8{Inoy Wwajshs ajinby —— aLeN J91s10 ON S
Alenis plRlA aljloads plalA AInISSILUSUE] | : jo adA| _ B i
o _ 5 ALO S8UMoeId Jo Uidaq | Jo ssaudoiyL | | Gty

wd)SAS 1a5mby ajLIaje| Jo $OINSLIAPRILY) PULR UONNGLISIT SIM PLOSIA - TIINX 21qeL

46



AQUIFER SYSTEMS OF ANDHRA PRADESH

LATERITE - AQUIFER SYSTEM

PLATE: XXII
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PLATE: XXIV

AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XXV

AQUIFER SYSTEMS OF ANDHRA PRADESH
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Southern Region, Hyderabad, Andhra Pradesh, India
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PLATE: XXV

AQUIFER SYSTEMS OF ANDHRA PRADESH

Central Ground Water Board
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AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XXXVI AQUIFER SYSTEMS OF ANDHRA PRADESH
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PLATE: XXXVIII AQUIFER SYSTEMS OF ANDHRA PRADESH
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WAY FORWARD

This 1s an effort by Central Ground Water Board. Southern Region to compile the available informa-
tion on the important water- bearing formations in Andhra Pradesh and to group them into a manageable number
of aquifer categories based on their hydrogeological and geological characteristics. The formations are divided
into 14 principal aquifer systems. This compilation will serve as the base for the National Aquifer Mapping Pro-
gramme of Central Ground Water Board during the XII and XIII Plans in the State, which aims at de-
tailed and systematic mapping of the aquifers on scales of 1:50.000 or larger.

“Aquifer Systems of Andhra Pradesh™ provides valuable information on the areal and vertical extents of Prin-
cipal aquifers, the nature and behavior of ground water in these aquifers as well as the hydrochemi-
cal characteristics of the formation waters based on the available data and mnformation. It also helps in the quanti-
tative and qualitative assessment of ground water resources and also in understanding its vulnerability to various
stresses on a regional scale.

However. considering the diverse geomorphic and hydrogeological settings and the hydrochemical varia-
tions in the aquifer systems of the state. this is the first step in this direction for better planning and management
and for long- term sustainability of ground water resource.

The following activities will certainly help in realizing the above goals:

%+ (Collection and compilation of all the available information on ground water resources of identified aqui-
fer systems on 1:50.000 scale in general and at larger scales for critical and vulnerable areas for the state as
a whole.

% Identification of data gaps of different aquifers. ground water conditions. water level variations in time and
space., groundwater development status and hydrochemical <characteristics.
Evolving suitable methodologies aimed at filling the data gaps.

% Micro-level hydrogeological investigations supplemented by hydrometeorological, hydrological. remote
sensing. geophysical and hydrochemical studies on the status of ground water regime and
its characteristics.

== Demarcation of vulnerable areas in terms of ground water depletion. contamination from natural and anthro-
pogenic sources and quantitative assessment of the extent of wvulnerability of each aquifer system.
This will help formulate plans for addressing location -specific vulnerability concerns in the areas of over-
exploitation. water level decline. ground water contamination, sea water ingress into coastal freshwater aqui-
fers etc.

%= Quantitative assessment of the ground water resources in each aquifer. status of their utilization. scope for fu-
ture development for various uses and sectoral allocation of the resources based on assigned priorities.
Integration of the data collected on a sutable GIS platform and preparation of thematic lay-
ers at suitable scales, depicting important parameters having a direct or indirect impact on ground water re-

SOUrces.

4

Integration of thematic maps to form comprehensive aquifer maps at sub-basin, watershed and micro -

watershed scales.

= Development of calibrated ground water flow and solute transport models of appropriate scales to assist
the planners, in selecting appropriate management plans for aquifer management.

%  Formulation of strategies to ensure long-term sustainability of ground water resources in identified aqui-

fers and for protecting their quality through a judicious mix of supply side and demand side strategies.

4

Giving impetus to various measures such as recharge augmentation, ground water regulation. water conserva-
tion, aquifer remediation. improvements in water use efficiency etc.

The aquifer mapping programme was conceived for the development of aquifer management methodologies
and water security plans. at the village level. Coordinated efforts through central. state government agencies.
NGO’s, social service organizations, academic institutions. local communities and user agencies in the manage-
ment of ground water resources at village level for long term sustainability 1s need of the hour.
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