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MESSAGE

Ground water utilization has increased significantly during the last two
decades. The unplanned and indiscriminate use of this vital resource has resulted
in declining water levels and water quality deterioration in certain areas. The
apparent stress on ground water resources is more often a management issue,
and this needs to be addressed in a holistic manner, for its long term
sustainability, through an integrated approach. Aquifer mapping is an essential
step towards the effective management of ground water resources.

The atlas entitted “Aquifer Systems of Kerala” is a step towards
achieving the ultimate goal of aquifer wise management of ground water
resources in Kerala State.

| congratulate Central Ground Water Board, Ministry of Water Resources
for its efforts to bring out this document containing data and information pertaining
to various aspects of ground water including aquifer disposition in the State. | am
sure this atlas will be of immense use to planners, policy makers, researchers and

users involved in ground water sector.

(DhruvVijai Singh)

CONSERVE WATER - SAVE LIFE
Tel : 23715919, Fax : 23731553, E-mail : dvs @nic.in
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Foreword

Availability of fresh water has always been a prime consideration in fostering the socio economic
growth of the people. Rapid urbanization coupled with industrialization has resulted in increased
demand of ground water at an alarming rate. Dependence on ground water is increasing
continuously in order to supplement the domestic, agricultural and industrial requirements. In the
last two decades there is a paradigm from development to management of Ground Water. The

management of ground water is to be focussed on aquifers, which act as the repository of ground
water.

To meet these challenges, it has become imperative to formulate aquifer management plan to
establish the priorities for ground water use with community involvement at various levels of
implementation. Central Ground Water Board over the years has generated enormous data on
various aspects of ground water and has been utilised to prepare aquifer maps depicting their
extent and characteristics and are compiled in the form of Atlas on “Aquifer Systems of Kerala”.

This will provide a framework for prioritizing the aquifer level management strategies and build
inventory of the aquifers for better understanding of the groundwater resources. An attempt has
been made to present various aquifer systems in the form of maps by integrating all thematic
information to formulate the aquifer wise ground water management plans.

The sincere efforts of the dedicated team of officers of Central Ground Water Board, Kerala
Region, Trivandrum is highly appreciated. | am sure this atlas would be of immense use in
formulating scientifically viable implementable strategies for efficient management of ground water
resources ensuring sustainability.

(Dr. S.C. Dhiman)

Ph.0129-2419075 Fax 0129-2412524 E-mail chmn-cgwb@nic.in
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PREFACE

The tiny State of Kerala, located in the South-western tip of India, accounts for only 1.2 percent of its geographical area and
is home to about 3 percent of its population. Though richly endowed with surface water sources such as rivers, tanks and
ponds and having average annual rainfall exceeding 3000 mm, the topographic and geomorphic settings of the State allow
utilization of only a small portion of the available resources. Nearly 88 percent of the total geographical area of the State is
underlain by crystalline rocks devoid of any primary porosity, which limits the ground water prospects of the State as well.
In alluvial formations with multiple aquifer systems in part of the coastal tract, quality is often a constraint in the optimal
development of available resources. Increasing population, rapid urbanization, industrial development and human
interventions in the ecosystem have resulted in increasing pressure on the limited ground water resources over the last few
decades in the State. Judicious and planned development of ground water and its scientific management have become
necessary to ensure long-term sustainability of this precious natural resource. This requires a proper understanding of the
disposition, extents, characteristics, status of resource utilization and quality aspects of the water-bearing formations.

A vast amount of scientific information related to various aspects of the ground water regime has been generated over the
vears during various studies and investigations carried out by Central Ground Water Board and other Central and State
Government organizations. The document entitled *Aquifer Systems of Kerala’ is an attempt by the Board to compile all the
available information on the water-bearing formations in the State and to group them into a manageable number of
categories based on their lithological, hydrological and hydrochemical characteristics. Accordingly, the water bearing
formations of the State have been grouped into 10 principal aquifer groups and an equal number of major aquifer systems.
Thematic maps depicting various aspects of the ground water regime such as water levels, chemical quality, status of
ground water utilization and vulnerability to over-exploitation and contamination etc. have been prepared and presented in
the document. Relevant information pertaining to rainfall distribution, population density, drainage particulars and
feasibility of area for ground water development, artificial recharge & water conservation and ground water regulation has
also been included. This document is intended as a guide and reference for various scientific interventions aimed at
sustainable development and judicious management of ground water resources of Kerala.

This document has been prepared under the guidance of Dr. S C Dhiman, Chairman, Central Ground Water Board and
through the sincere and painstaking efforts of the officers of the Central Ground Water Board, Kerala Region, Trivandrum. |
take this opportunity to thank each and every one of them for their help and cooperation in the preparation of this report. 1
am also thankful to the Chairman, Members and officers of CGWB, Faridabad for their valuable guidance in finalizing this
document. Thanks are also due to various organizations of Government of Kerala and Government of India for providing
data required for the compilation of this document.

I hope this compilation will be of help to the planners, administrators and stakeholders in the water sector in Kerala and
will serve as a useful guide for the optimal and sustainable management of its limited ground water resources.

=i = enaniy

Thiruvananthapuram (Dr. Nandakumaran. P)
September 2012 Regional Director
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INTRODUCTION

Waler is one of the mosl crucial elements in our national developmental planning for the 21st century. The proper management of our limited
waler resources will be essential to ensure food security for our growing population and to eliminate poverty. It will also be essential to avoid the
growing conflicts and the possibility of social unrest in the country in future due Lo waler scarcity.

Kerala State, with average annual rainfall exceeding 3000 mm. as many as 44 rivers (raversing il and a large number of surface water bodies, is
blessed with abundant water resources. Sustainable and equitable use of water in the State has traditionally been ensured by cultural adaplation
to water availability through water conservation lechnologies. agricultural systems and cropping patterns adapted to different areas and
conservation-based life styles. However, in spite of the apparent availability of fresh water resources in sulTicient quantities, frequent incidents
of severe drinking waler scarcily are being reported from many areas of the State. This is partly due to natural reasons such as the undulating
topography of land and the limited water holding and storage capacity of hard crystalline rocks which underhie as much as 88% area of the Slate.
In addition, various anthropogenic activities including large scale destruction of surface water bodies. indiscriminate sand mining from rivers,
rapid urbanization and changing life-styles have also contribuled to increasing use of fresh water. The limited ground water resource available,
which is one of the major sources ol [resh waler, especially in rural habitations in the State. has also come under increasing stress in recenl
decades due to increasing exploitation and contamination.

The annual replenishable ground water resources of Kerala have been reassessed at 6.7 billion cubic meters (bcm) as in March, 2011. The main
source of ground water resources is recharge from rainfall which contributes about 82% of the total annual replenishable resources. The nel
annual ground water availability in the State has been assessed at 6.01 becm after keeping a provision for natural discharge. The annual ground
waler draft in the State as in March, 2011 is about 2.8 bem. The slage of ground water development [or the State as a whole has been computed
as 47%. The utilization pattern is, however, uneven across the State, wilth ground waler stressed conditions in some parts and sub-optimal ground
waler development in some others. Out ol the lotal of 152 assessment units (blocks) in the State for which the assessment was carried out,
Chittoor block of Palakkad district has been categorized as ‘Over-exploited’. whereas Malampuzha block of Palakkad district and Kasaragod
block of Kasaragod district have been calegorized as “Critical’. A total of 23 blocks located in different districts have been calegorized as “Semi-
critical” and the remaining 123 blocks as “Safe’. In spite of the relatively low level of ground water development in the State, problems related to
shortage, mainly for drinking and domestic uses and contamination of water due Lo natural and anthropogenic causes are felt in different areas of
the State.

The increasing stress on the limited ground water resources calls for immediate action for sustainable ground water resource management in the
State. Groundwater resources available in aquifers needs to be managed with a combination ol reasonable scientilic knowledge. adequate
monitoring and sustained political commitment and provisions for institutional arrangements. Considering the complexity of the ground water
regime and the intrinsic variability of ground waler systems and socio-economic situations. no single approach can fully relieve pressures on its
groundwaler resources. Incremental improvements in resource managemenlt and prolection can, however, be achieved through suitable means.
The added uncertainty of global environmental and climate change reinforces the need for sound resource management and for providing
additional social and political impetus for scientific management inlerventions. Groundwater also needs Lo be considered as part of an integrated
waler resources management approach thal co-ordinales land and water resources management, recognises water quantily and quality linkages,
manages surface waler and groundwater resources conjunctively and protects and restores natural systems. This integrated approach presents
new challenges for groundwater management such as the need for better understanding of the eflects on groundwater recharge quantity and
quality of various ground waler systems and many other issues.

It is in this context that systematic mapping of aquifer systems assumes great relevance in a State like Kerala. Aquiler mapping is a scientific
process wherein a combination of geologic, geophysical, hydrologic, and chemical field and laboratory analyses are applied lo characterize the
quantity. quality. and “sustainability” of ground water in aquilers. The objective of aquifer mapping is to provide critically needed information
on the State’s ground water for planning its sustainable development. The products of aguifer mapping studies improve our understanding of the
geologic [ramework of aquifers, their hydrologic characleristics, water levels in the aquifers and how they change over lime, and the occurrence
of natural and anthropogenic contaminants that affect the quality of ground water. Results of aquifer mapping can significantly contribute to
resource management lools such as long-term aquifer monitoring networks and conceptual and quantitative regional ground-water-flow models
besides helping planners, policy makers and other stakeholders in taking scientifically defensible decisions.

Aquifer mapping. through ground water management studies. water level and quality monitoring, exploratory drilling and aquifer testing has
been an on-going activity of Central Ground Water Board in Kerala since its inception. A vast amount of scientific data on various aspects of
ground water occurrence, development and management have been generated by Central Ground Water Board and various other Central and
State Government organizations over the years as part of their studies. This data has been of immense help in planning ground water resource
management in the Stale. The present endeavour is an effort by the CGWB to compile the available information on the ground waler resources in
Kerala in terms of their areal extents and characteristics in the form ol a publication entitled *Aquifer Systems of Kerala'. In this publication, the
waler bearing formations of the State have been grouped into 10 principal aquifer groups and an equal number of important aquifer systems
based on Lheir lithological, hydrological and hydrochemical characteristics.

This publication provides an overview of the major aquiler systems in the State and will provide the base for the National Aquiler Mapping
Programme for mapping the aquifer systems at scales of’ 1:50,000 or larger, being taken up by Central Ground Waler Board during the XII and
XIII Plans. This ambitious venture will involve compilation and synthesis ol all relevant data collected by CGWB and various other agencies, to
identify existing data gaps. [ill them through suitable investigations and finally. to bring out comprehensive aquifer maps as well as realistic and
scientific management plans to ensure their long-lerm sustainability. Detailed accounts of the aquifer types. their characteristics and spatial
exlents are given in the succeeding sections of this publication.



Table 1: Administrative Divisions of Kerala

Sl No

Name of the District

Taluks

Development

Municipalities/

Blocks Corporations

1 Alappuzha 1414 5] 12 5
2 Ernakulam 3068 V4 14 111
3 IdukKi 4358 4 8 1
4 Kannur 2966 3 11 6
5 Kasargod 1992 2 5] 3
6 Kollam 2491 5 11 3/
7 Kottayam 2208 5 11 4
8 Kozhikode 2344 3 12 2/1
9 Malappuram 3550 6 15 F g
10 Palakkad 4480 5 13 4
11 Pathanamthitta 2637 5 8 3
12 Thiruvananthapuram 2192 4 11 4/1
13 Thrissur 3032 5 16 6/1
14 Wayanad 2131 3 4 1

Total 38863 63 152 60/5

Source ; www_census2011.co.in
Area in 5g.Km




PLATE-1 AQUIFER SYSTEMS OF KERALA

N

ADMINISTRATIVE DIVISIONS -

0 50 100
e —
Kilometres

AP ZHA
y
W

w State Cagital
m District Headquariers
— - —+ Siate Boundary
———ee——e  [jstrict Boundary
Block Boundary
/—C Crainage
g Water Body
—— Road
+———— Rail
Central Geound Water Board
Herzla Region

Ministry of Water Resoorces
Government of Indiz




LWy'bs Ul ealy

£988¢€ LE £988¢€ GELSEL ejol
NPEN [IWE | : _
. SIPPIIN EMEJELIEY JOLISIP
6.82 exejeuey) S fionneny | 6482 SGL18 NBEpOYy| ‘LIOABYEIE | Aenneg | g
Bleloy
siaylo
8808} NpeN 3 PUE JELEA (B@g uelge.y OJU|
IWE | ‘Beiey '"NMPEN |IWe | Buimo|4 neaeseys
80261 /1 S19Ul0 . GBBGE 085S BlBWERIRpUNS 0] LewnyeAuey |
pue JeAliad jo syead LibeAls Wol4 SlaAaly)
IehAus
eyeleusey s1eyl0 roe
689Y ‘Bleloy L puUe jeABaN
BlEId) Blelay| u| |elog
ul ealy ajejs buueys muwumwmhmg uiseq qng 1o :.__MﬂM “_hmm_..uﬂ d uiseq ON’IS
uiseg qns Baly Juawyolen .

suiseg qng pue

suiseg Jolepy : z 9|qel




PLATE-II

AQUIFER SYSTEMS OF KERALA

({} la o OO

Central Ground Water Board
Herala Region

Ministry of Water Besources
Government of India

LEGEND

Fenyar Basin
Cauvery Basin
Siate Capital

District Headguariers
State Boundary
District Boundary
Crainage

Water Body

RIVER BASINS V
Kilnriitres ="

N, v i

% e

)
7 ‘. _ f\- ‘];:n*‘L
LA
= o

(%))



Bale j01IsIp [B10] jo abeiuenlied - %

Wy 'bs u) iy
£988¢ | 90 | 252 | 9°GL | Lb0O | 6'LL | OVEO | 68 | DLVE | T | L9LL | b2 | 1L | 9% | LOL | b0 | €6 | '€ | 82wl | £8 | zEeE 1oL
1g1z | 9v | 66 | 60 | 61 | gk | bes) LsL | see ev| 26 | 62| €9 peuekem | vi
2608 6L | €65 | 2€ | 86 809 | 28l 29 | 88l |coL| zie nssuyy | 2t
2612 peg | 2.8 0l | vez | 9t | 9 |weindeyiueueanayy | gy
1592 66 | 092 vy | 801 |28 | ouiz po| 1L |9t | ev | 21| op BHIYIWEUBEd | |}
08py | S0 | ve | p'6S | €992 0ov | £6Ll pexpiered | 01
0s5e gv | 01 | Z1e | 2se b9 | 1622 gt | es | 08| gse weindderen | 6
pree £'85 | 9961 2ve | 108 gL | ev | 2G| vel opoNIyzoy | 8
8022 gz | 19 gL | oLLl o8 | 681 |21 sve wekenoy | £
L6v2 621 | zze 065 | oyl |zl | oge 01| ze2 | ev | L0 welioy | 9
2661 06 | 61 28L | LSS ey | 98 | g8 | 69} pobiesey| | §
9962 | £ | 62l 1'99 | 6561 peL| eec |ve| 1L g0 6 oz | 8. |sob| zze nuuey | ¢
85ch e've | GevL | 6L | 892 g9y | 8602 'L | g9 PPl | €
8908 c6 | 982 | 951 | 6Lp 0’19 | 281 g1 | S5 |ez1| se weinyeuss | g
pLyL 00 | 0 'z | og CL| oL |gob| spr | Lv8 | L6k eyznddeyy | |

% | ey | % | ey % | ey % | ®oy

ealy IISIq oN
i ssup | 0D g aIo0uIEYD wnanyy | SHHOSWEN IS

ejelay] ul swalsAg i8jinby jedidulid Jo uonnqulsig asim 1du11sI( : € 9|qel



PLATE-INI AQUIFER SYSTEMS OF KERALA

PRINCIPAL AQUIFER SYSTEMS w~$»
: Kilnriuetres =

Aquifers
(] Alluvium [ chamockite @  State Capital
[ Laterite Bl Knondalite = District Headquarters
B Granite [] sac —_ State Boundary
Schist ] cGneiss -——~—  District Boundary
Bl Quartzite B intrusives ,._C Drainage
‘w Water Body
Central Ground Water Bozrd
Kerslz Rezion

Ministry of Water Resources
Government of [ndia




(‘018 aifydourin) ‘ajloipidy)

wy'bs ul ey

€0 gcl soiseg eij|N 2N
aAISNIU| 0k
e ("o1e eysoypouy ‘ejisjoq)
€0 62t $3001] OISEQ
9'Gl L09 ssjaun) ZOND sslaus) ND 6
621 0469 (0O4) 1098 (0og) xejdwoy o9 9
=r xa|dwo9 oIssiaur) papueg - 21sSlauUn) papueg _
6'8 vL¥E oll[epuoyy| allfepuoyy L
A 47 L9V} ayo0uley ajpjooueyD 9
20 Vi eyzuenpd alizuend g
€0 Ok 1s1yos 1sIyos 4
. (-o1@ @ylj0Ayy ‘elusig ‘ejueln
ro est ‘SMIBWIBE ] )$%00H OPIoY PHEED ©
“ SU01}8JoU09
Le 8cyl snouiBnue / eylele] eleeT ¢
(suolj@iouoo
€8 2628 snoa.edey /pues/yis/AelD) L0V WwnIAN||Y v L
WNIAN||Y |BIAN|4
i, | 1o)nby sofeyy 8poo Jeynby sofepy | Jepnby fedipunid | 8po sepnby ediutid | ON'IS

e|eJa)| Jo swalsAs 1a4inby it 9jqel




PLATE-IV AQUIFER SYSTEMS OF KERALA

MAJOR AQUIFERS s

st 7
f‘- o ,Fﬂﬂ'l[[(ﬂ!lli

Agquifers
[ Atuvium (AL 01) Bl Knondaite (KH 01) ®  Siate Capital
B Laterite (LT 01) [] sec@eon B District Headguarters |\
i Undifierentiated
Acidic Hocks
- (Granite, Pegmatite . Metsadimentaries/ i e
ete) {GF{' 02) Metamorphic (GN 01)
—— —-_——— District Boundary
. — asic Rocks (Tolente,
[ schist(sc01) Anorthosite etc) (IN 01) " Drainage
Bl ouarizite (@z 02) [] uitrabasic Rocks (Epidiorite i
Granophyre etc) (IN 02) W water Body
] chamockite (CK 01)




wy'bg uy Bauy

FA T4 Lp09 0v69 vLYE L9LLL L2 LOL €51 8Tyl zeze | 1evo)
2'9e01 L'602 6L 0'v0} BIBRMEPBA | 02
1’608 7009 0'/8 1’26l inssuyl | 61
0°029 6'GS | ) weindeyjueueaniyl | 84
AW L'EL6 8'€9 G'20€ lueuuod | /i
562 L'6£52 1’90} pexpered | 91
8'2ve 0'G/2} G'El wejedeno | Gt
6'€22 0'€ 8056 12 1'91 eyzndnyeanpyy | i
1'0GE | #'SOL 0'Le2! 2'26 L'0S} weindepunyny | €4
VA p'8Ieg 1162 2’82 G161} 2062 BIBlOARW | 2
9'8 0'LEY L'OpL ) 0L eel ualuey | L4
09 508l 6°299 €29 G'6 1’82 opoxIyzoy | 0\
£'0G §'£65 8.8l L'192 weAenoy | 6
€92 0'G9€! 9'8G2 7’66 wejoy | 8
89 LLL) 2'06¢ G291 0'09 2/ 0'v0} G'6E€ poBesesey | £
9'GLL v 6°£261 1’682 601 8'66 6'CE 0'GZl inuuey | g
8692 | ¥OPSI 0'66.1 DPNPI | G
2y 9'/6 7’61 2'€62 wenews | ¢
AAZA! 9'vE L 6.2 Iuikeayo | €
0'€e 086 eyznddely | 2
0'62 02292 G'29 joopy | |
09 g aipfoou.eyd 15108 wnpanpry | A EIESRED [ 2N

g|eay ul siajinby Jo uonnquisig asim Asuanysuod Alejuaweljied : G ajgeL

10



PLATE-V

AQUIFER SYSTEMS OF KERALA

Alluvium

Laterite

Granite

Schist

Quartzite

BEOBE[

Central Ground Water Board
Heralz Region

Ministry of Water Resources
Government of [ndis

EO00OR O

% PARLIAMENTARY CONSTITUENCIES “’*@*

0 50 100
e ——
Kilometres

Charnockite State Capital

Khondalite ] District Headquariers

=GC = = Stale Boundary

Gneiss = ——— District Boundary

Intrusives

Parliamentary Constituencies

11



L 102 Snsuan : 83inog

0801 S0'Y Z'LL6 L/9/8EEE | LBE99ELL | 06212091 £988¢ [e10]
Geol 9f AN 855918 PPes Ly 7 LE L0 1E12 peuefepy | vl
6011 8S'Y 8'G201 L2801 1€ 2995€9 | GO9b /b | 2e0€ inssuyl | gl
8801 G2'2 8'80G | v82L0EE ¥8082L ) 002¥8S | 2612 weindewyjueueaniyyl | gk
6211 2Le- v eSY LEGS6} 1 LI6EEY 029196 /€92 ST Ll
£901 68, /29 2680182 62805 £9009€ } 08tY pexyeled | 0k
9601} 6E°El 8G 1L 96601 ¥ 2y66v 12 7101961} 05S€ weindde|epy 6
/601 1e°L 1'8LE L £75680€ G1G9191} 8208.¥ | 440 opONIZOY | 8
0701 2e’ | G'968 V8E6.6 ) v2600} OV 106 8022 wekenoy L
CLLL al') LGS0 £0.6292 888Y8E | SI8bvel L6172 LUe||o) 9
601 818 6°£G9 00920€ | £86G5/9 £19929 2661 poB.esey g
EeLl ¥8'Y G158 /£95252 G2olvel ANz 9962 nuuey | b
9001 £6° |- 1'pSe €SPL0L1 60GGSS 16 1SS 8GEP BNP €
8201 9'G 1'690 | 0986/2€ 852299} 209.191} 890€ Wwe|nyeu.3 2
001} 19°0 L0051 Ev6L2I2 169LLLL 2520101 st eyzndde|y |
(salew (%)

000} 42d | (1L102-1002) @ (up| "bs sod) [€j0L Sojewe.] S3le

S | oo | P - o | RS ows

(L102) uoneindod

g|eJ9)| — snsuan uole|ndod :9 a|qeL



PLATE-V1

AQUIFER SYSTEMS OF KERALA

N
POPULATION DENSITY we
s
0 20 100
Kilometres
t"«?
'\\‘_\' 5
N
\-\-\.. 1 l’i_
n F. .
< o
i~ ]
M, i
> Nlmiif
X a7
.F' 1‘, ]
o
<
- 7
&)
é "_'_.-h.-.h
ﬁ 3 L
_‘-"'L e r "] /h
m : 'F} -%
_ﬂ & g ?’
/ %
| %
o C
g
- 7 i
o 7
B4 o
\' |
=
uifers X g
[]  Adwvium ] chamockite 3 State Capital .
] Laterite B knondaiie & District Headquarters g =
G
Bl Ganite [ secc —— - State Boundary b 7
N
Schist [0 cneiss ———~  District Boundary N
B cuarzite B  intrusives ,—C Drainage
“ Water Body
Population Density (P Kkm)
[] 2%0-300 [] 750-1000
] 500-750 [ 1000-1250 THIR
[ 1250- 1500
Central Ground Water Bozard
Heralz Begicn
Ministry of Water Resources
Government of [ndis

Source : Census of India {2011)

13



wy'bs u) easy
EMED "BIPU| O SEY paysIalEp | 82In0s

£988¢ cse Lv09 069 viVE LOLLL LL Lok 2st 8erl ceee |ejoL
6182 0Zt 1414 1891 8Ly 06 R Aieane) Aisane)d | ¢
ehle
88081 6EES BEOI c9ve £908 88 620} 6902 Jenlied (e6S UBIGRIY €
ojul Buimoy}
: NEAEIBYS
802EL £ 8¥0€E 0Ev¥e cl £9/9 14" 09¢ G49 1BIEA 0} LBWNYBAURY] 4
WoJ} Siany)
1eflied
6891 62| LLL 181 658 | LL % 6EI 88y ETNRREETN b
ealy galy galy ealy
ealy _“__MM utsed "ON’IS
. Jo aweN #9 SUEN o
Sslsud | D O 8 aipjdouleyd wniAn|y |

B|RI9) Ul S1ajinby JO uonnquUisIg @SIM UISBq-qNS JaAIY :/ 9|qelL

14



PLATE-VII

AQUIFER SYSTEMS OF KERALA

Aguifers

Alluvium

Latenis

Granite

Schist

BECOEE [

Cluartzite

& IO 0ED

Central Ground Water Board
Heralz Region

Ministry of Water Besoarces
Govermnent of [ndia

Charnockite i}
Khondalite [ |
BGC —
Gneiss -
A
Intrusives e il

Sub-basin Boundary

State Capital

SUB BASIN WISE AQUIFER DISPOSITION +&--

a0

N

-]

100

Kilometres

District Headguarters

Siate Boundary

District Boundary

Drainage

Water Body

15



‘Bleley 10 Welwenon wewuedaq uopeBus) : eoinos

S8 L 6 [ ot ve 0 0 [4 9 3 |ejoL
g _. g € 0 b Aleane) Aleanen ¥
1eAue
Ve [ o Gl b S 2 lied (268 UBIOEIY €
ol Buimoyj
lleaeseyS 0}
9 14 Ol 0 cl 0 Jerep e 2
Wo.4 sieAly)
leflad
6L 0 < 6 L 0 0 | 0 leABlIeN 2
SON SON SON
_ uiseg "ON
SON |e . uiseg
L 094 aljoouleyd reley wiAnly | —4ns tsed IS

gjela)| ul says (gen) abieyossig pue abnex) Janly Jo uonnquisig asim 1ajnby : g ajqel

16



PLATE - VIIT

LEGEND
Aquifers
] Aluvium [ chamockite ®  State Capital
B Laterite Bl Khondalite B District Headguarters
Bl Granite B B86c — = State Boundary
] schist ] ocneiss ==== District Boundary
Bl Quartzite B intrusives f(: Drainage
S \Water Body
™™, Sub-basin Boundary
River (3auging and
Discharge Sites
Certrzl Gronnd Warsr Bozed
Haralza Region
Ministry of Water Resources
Government of [ndia

0 a0

RIVER GAUGE AND DISCHARGE SITES =%+

100

Kilometres

AQUIFER SYSTEMS OF KERALA

N

5

Source :Irrigation Department, Kerala

17



ESIE 121ISIP |BI0T WM - 85

wy'bg ul eesy
£988¢ 6 G'2G89€ g 10102 |ejo L
LELe 00} 2'LElZ 0 0'0 peuefep | i
2€0g 001 8'LE0E 0 anssuyyl | gl
2612 86 p'9GLeg 2 L'GE weindeyjueueaniyl | gl
LE9QZ 86 92652 g 9' vy BHIYIWeURYRd | ||
(]34 001} 2'08b¥ 0 0'0 pexyered | 04
0SS€ 001 §'06S€ 0 0'0 weindderepy | 6
vreeT 0014 L'EVET 0 00 opoMIyzoy | 8
8022 68 9656} Ll 0'8ve wedepoy | £
L6¥2 96 G'€8e2 b €20} wejoy | 9
2661 00} L1661 0 00 pobiesey | g
9962 001 66962 0 0'0 nuuey | ¢
8GEY 0014 6°LSEY 0 0'0 BRI €
890€ ge 0'1692 4! G'LLE wejnyeusy | g
pivl Gl 0'Li2 e 0'L6L} eyznddeyy |
% ealy % ealy
Baly [elo] _ S 10L1ISIA 8Y} JO SWEeN “M

B|e1d) ul swalsAg Jajinby Jo uonnNquisIg asIm 1P1ISIF : 6 @19elL

18



PLATE-IX

AQUIFER SYSTEMS OF KERALA

Alluvium

Laterita

Granite

Schist

EOEE [

Quartzite

Central Ground Water Board
Herala Region

Ministry of Water Besources
Govermment of India

AQUIFER SYSTEMS w@b

5
0 50 100
e —|
Kilometres
KASAIIEAG{I'D
|
’ [ /qu?,ﬂl,
&
| &
KANNUR
|
|
r.l
WAYANAD i
Ar,
g r.}i:f-lLﬂ]])E
7 I ! |
I
-f.
. il
s | MALAPPUR
v |
L) { | _
A ' .l* !
| ~=PALAKKAD
o i 1; |
m T 1;‘ By _,‘:;r
) Ak r | : '2;',
THRISSUR | (4
j )L 1
T ) %
| | |® o
—— ;
y _l' -
I{ﬁ = I3 ..‘ln-l'”I L“.
+  ERNAKULAM
| :
IDUKKI
LEGEND Bl ‘ | k::
N ; | .
Aquifers - _;{_or|:=pamn
[l chamockite @ State Capital , ; |
| =y
Bl Knondaiite W District Headquarters  \ &’ T et i
A\ [PATHANAMTHITTA
[] Boc — - State Boundary r— i
|:| Gneiss ——=~= District Boundary ;
B intrusives —~  Drainage AT Ny
S water Body
Aquifer Systems
|:| Single
THIRUVANANTHAPURAM

|:| Multiple

19



Table 10a : District wise Details of Ground Water Exploration in Kerala

: :] Name of the District Area IEI]:{E; m;;ﬂ;? 155 5N Mt 2011
(m bgl) (Ips) EW ow PZ Total
1 | Alappuzha 1414 200-601 1-33 38 - 29 67
2 | Ermakulam 3068 130-296 1-20 34 - 17 51
3 | Idukki 4358 34-233 0.1- 14 20 - 9 29
4 | Kannur 2966 86-200 0.2- 14 16 - 17 33
5 | Kasargod 1982 60-200 05-7 31 - 24 55
6 | Kollam 2491 114-416 0.3- 20 57 - : i 74
7 | Kottayam 2208 86-200 0.5- 20 16 - 11 27
8 | Kozhikode 2344 114-200 02-17 17 - 21 38
9 | Malappuram 3550 89-300 0.3- 15 28 - 33 61
10 | Palakkad 4480 59-300 05-38 58 - 36 94
11 | Pathanamthitta 2637 44-257 0.5-29 50 - 8 58
12 | Thiruvananthapuram 2192 52-200 0.2- 20 40 - 23 63
13 | Thrissur 3032 69-301 0.2-24 40 - 13 53
14 | Wayanad 2131 60-200 03-11 17 - 9 26
Total 38863 34-601 0.10-38 462 267 729

m bagl - metre below ground level

Ips - litre per second

Table 10b : District-wise and Aquifer- wise Number of Ground Water Exploratory Wells

No| e ctife | Aluvial _ Charnockite |k BGC | Geniss | Total
1 | Alappuzha 33 3 1 1 % NA = 38
2 | Ernakulam 22 - NA 10 NA - 2 34
3 | Idukki NA NA - 13 NA - ¥ 20
4 | Kannur 4 2 NA = NA 10 NA 16
5 | Kasargod 4 3 NA 24 NA NA = 3|
6 | Kollam 4 8 NA 6 37 NA 2 57
7, | Kottayam 4 3 NA 8 NA NA 1 16
8 | Kozhikode 3 = NA 4 NA 10 NA 17
9 | Malappuram 6 1 NA 18 MNA 3 - 28
10 | Palakkad NA NA NA 7 MNA NA 51 58
11 | Pathanamthitta 2 2 - 40 2 NA 4 50
12 | Thiruvananthapuram 3 6 NA MNA £} NA MNA 40
13 | Thrissur 14 2 NA 18 NA 2 6 40
14 | Wayanad MNA NA - 3 NA 14 = 17

Total 99 30 1 152 70 37 73 462

MA - Aquifer not available

*Mo exploration done in Schist and Quartzite Aquifers
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PLATE-XIV AQUIFER SYSTEMS OF KERALA

GROUND WATER LEVEL FLUCTUATION w,@

(PRE-MONSOON, 2011 vs POST-MONSOON, 2011)
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AQUIFER SYSTEMS OF KERALA

DEPTH TO WATER LEVEL ) @,

(PRE-MONSOON DECADAL MEAN, 2002 -2011) s

0 50 100
—— e ——
Kilometres

N
.q
Pty

v :
¥ s
.?- ;.
4]
<
>
(@)
f{\.
e ¢
© Z
{'
..f',
%
- (&
{E | \
m K
-
v
LEGEND
Aquifers
] Aluvium [] chamockite ® State Capital a
[ Laterite B «nondalte B District Headouariers |l
Bl Granite EE sce —— - State Boundary
Schist [] Gneiss et District Boundary
B Quartzite B intrusives /—(i Drainage
g \Water Body
DTW (mbgl)
] o-2 [] 5-10 THIR
[ 2-5 [ 10-20
Central Ground Water Board
Harzlz Region
Ministry of Water Besoorces
Govermnent of India

31



BIGBIBAY JON 48Nty : ¥'N
|one) punosB mojeg edew - 1B wgun

YN | Y'N |[e¥'il| 880 9091 | LL0 086l 08°0 | 0002  SEO0 | €08  LOB | VN | V'N  S9C | 1S} |€E08L | 9570 2SEL| v2'0

YN | YN | VN | YN [909L| ILO | VN | YN | P6SIL | SLO | YN | YN | YN | YN | YN | YN | YN | YN | YN [ ¥'N peuefep |
VN | YN | 088 | 822 | YN | VYN | YN | YN | 65%L | L90 | YN | VN | YN | YN | YN | YN |#G0L | Ov'9 | EI'E | 2670 nssuyl | €1
VN | VN | VN | VN | VN | VN [6681| 080 | ¥'N VN | VN | VN | VN | VN | ¥N | VN E08I| 62} 25€El|2Gel | weindeyueueaniyl | 2
YN | VN | 6E'G | 852 | VN | YN | 826 | #80 | 868 | L80 | YN | VN | YN | YN | VN | ¥Y'N | €E°2 | €E'2 | Og¢ | 02’2 EjiileUBUEd | LI
VN | YN (022t | 880 | VN | VN | VN | ¥'N €6 | SLE | YN | VN | VN | YN | YN | YN | VN | YN | YN | ¥'N PEXYE[Ed | O}
VN | VN | S99 | 82F% | 2€8B | L6'L | YN | VN | 696F [ 80°L | VN | VN | VN | YN | VN | ¥'N | 826 | 8E'6 |Gl | GL'0 wesnddeepy | 6
YN | YN | VN | VN | #6824 | 19F | VN | VN | 881 [ #L0 | YN | VN | VN | VN | YN | VN | LSLL | LO°LL | €SY | LL7L opoNIyzoy | 8
YN | VN | 86 | G569 | VN | YN | ¥N | ¥'N SL'Z [ SE0 | YN | VN | YN | VN | YN [ VN | 180l | 09°} | EL'L | 650 wefenoy | £

YN | VN | ¥8°9 | I¥'G | VN | ¥Y'N (0BGl | BE} | 2P | 2V9 | YN [ VN | VN | VN | VN | VN | 809 | 850 | €2% | ¥S'I Wejoy | 9

VN | VN |2PLL| 889 | VN | YN | YN | YN | 0686} | OF2 | YN | VN | VN | VN | VN | VN |LELL| 619 |600L | 62} pobiesey | §

YN | YN | VN | VN |000L| OE'L | YN | VN | 2l'6F | 22¢ | E08 | 10B | VN | YN | VN | VN | 958 | £0'8 |80} | 890 inuuey | ¥

VN | VN | 2P | 12 | VN | YN | ¥N | VN | 00002 | 990 | YN | VYN | VN | YN | LG} | ISE | ¥N | VYN | VN | ¥'N PRI £

VN | VN | 818 | PE°L | YN | YN | YN | VN | LG | 060 | YN | VN | VN | YN | VYN | YN | 004 | 00°Z | p'¥ | BSO Wwenyjews | ¢

YN | VN | VN | YN | ¥N | ¥N V'N YN | VN | VN | VN | YN | §9¢ | G92 | €86 | |2} |02t} | ¥20 eyznddeyy | |

Xe | uin | xew | wn Xe | U XeW | Ui Xep | Ul

wusia ON
ayi jo aweN IS

ssjoun 09 g aIpjoouIeYD

1S1Y2S wnian|ly

ejetay ul (1L 1-200Z ueap\ |epesa UOOSUON-1SOd ) |9AaT J91ep\ 01 yldag asim Jajinby pue asim joulsiq 91 9|qel

32



PLATE - XVI AQUIFER SYSTEMS OF KERALA

DEPTH TO WATER LEVEL ) ﬂé—
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PLATE - XVII AQUIFER SYSTEMS OF KERALA

WATER TABLE ELEVATION w@

(2011)
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PLATE - XVIII

AQUIFER SYSTEMS OF KERALA
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PLATE-XIX AQUIFER SYSTEMS OF KERALA

" -
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PLATE-XX

AQUIFER SYSTEMS OF KERALA
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PLATE - XXI AQUIFER SYSTEMS OF KERALA
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WAY FORWARD

The document entitled *Aquifer Systems of Kerala’ 1s an effort of Central Ground Water Board to compile the available
information on the important water-bearing formations in the State and to group them into a manageable number of
categories based on their lithological, hydrological and hydrochemical characteristics. This has culminated in the grouping
of ground water systems of Kerala into 10 major aquifer systems. This document will serve as the base for the National
Aquifer Mapping Programme of CGWB during the XII and XIII Plans in the State, which aims at detailed and systematic
mapping of the aquifers on scales of 1:50,000 or larger.

As a base document for the National Aquifer Mapping Programme, ‘Aquifer Systems of Kerala® provides valuable
information on the areal and vertical extents of major aquifers, the nature and behaviour of ground water contained in them
as well as the hydrochemical characteristics of the formation waters. It also helps in the quantitative and qualitative
assessment of ground walter resources and also in understanding its vulnerability to various stresses on a regional scale.

However, considering the diversity of geomorphic and hydrogeologic settings and the hydrochemical variations in the
aquifer systems in the State, this is to be considered as the first step in the challenging task of formulating strategies for
ensuring long-term sustainability of our precious ground water resources which will contribute significantly in achieving
water and food security of the State. This will involve a host of activities, the most important of which are listed below:

L

+* Collection, compilation and synthesis of all available information on ground water resources of identified aquifer
systems at scales of 1:50,000 in general and at larger scales for critical and vulnerable areas for the State as a whole.

+* Identification of data gaps in terms of information on litho-stratigraphy of water bearing formations. ground water

conditions, spatial and temporal variations of water levels, ground water development status and hydrochemical
characteristics.

Planning of cost-effective scientific investigations suited to various terrain conditions aimed at filling the data gaps.

Micro-level hydrogeological investigations supplemented by hydrometeorological, hydrological, remote sensing,

seophysical and hydrochemical studies on the status of ground water regime, its characteristics and linkages with

rainfall, surface water resources, prevailing water use pattern, socio-economic conditions etc.

%+ Demarcation of vulnerable areas in terms of ground water depletion and contamination from natural or anthropogenic
sources and quantitative assessment of the extent of vulnerability of each aquifer system. This will help formulate
plans for addressing location-specific vulnerability concerns in the such as over-exploitation, water level decline and
environmental degradation due to indiscriminate river sand mining, ground water contamination due to municipal,
agricultural and industrial pollutants, seawater ingress into coastal freshwater aquifers etc.

** Quantitative assessment of the ground water resources in each aquifer, status of their utilization, scope for future
development for various uses and sectoral allocation of the resources based on assigned priorities.

¢+ Integration of the data collected on a suitable GIS platform and preparation of thematic layers at suitable scales,
depicting important parameters having a direct or indirect impact on ground water resources.

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

scales.
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<* Development of calibrated ground water flow and solute transport models at appropriate scales to function as
Decision Support Systems to help planners choose the best and scientifically defensible management interventions for
aquifer management.

%+ Formulation of strategies for ensuring long-term sustainability of ground water resources in identified aquifers and

for protecting their quality through a judicious mix of supply side and demand side strategies. This may involve

various measures such as recharge augmentation, ground water regulation, water conservation, aquifer remediation,

improvements in water use efficiency etc. depending on the characteristics of aquifers, status of ground water

development and the vulnerability of the aquifer systems.

The aquifer mapping programme is aimed at the development of aquifer management plans and water security plans,
ultimately at the village level. It will then be possible for us to move on to the implementation of management of ground
water resources by the local communities, which is now proving to be the best strategy for ensuring the long-term
sustainability and protection of ground water resources.
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