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Sushil Gupta

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 lowering of the water table
as also deterioration i ground water quality at some
places. Sustamability 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 characteristics of
underlying aquifers will be established on an
appropriate scale by wusing the latest available
technologies 1n the field of hydrogeology, geophysics,
drilling. remote sensing. mathematical modelling ete.
The ultimate goal 1s 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 m this regard,
thematic maps and database on various attributes of the
aquifers have been compiled in the form of an Aquifer
Atlas based on the available data. The Aquifer Atlas of
Madhya Pradesh 1s a compendium, which brings outa
framework of ground water situation and 1ssues for
ground water development and management in the
State.

I appreciate the sincere efforts made by the team of
officers of Central Ground Water Board, North Central
Region. Bhopal in bringing out the Aquifer Atlas of
Madhya Pradesh. I 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 community as well as
planners in the State.
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AQUIFER SYSTEMS OF MADHYA PRADESH

PREAMBLE

Water is the median for development of
civilizations all over the world and plays vital role
in socio-economic development. Ground water is
the most preferred resource to meet various
requirements and is the Nation's principal reserve
of fresh water. Ground water is major source of
irrigation in Madhya Pradesh and about 6,714,300
hectare of land is irrigated through ground water.
It is estimated that more than 90% of the rural and
more than 50% of urban water supply is being met
by ground water. As per the latest well census, the
number of ground water abstraction structures
have increased to about 4369672 with an
estimated annual ground water draft of about 18
Billion Cubic Meter ( BCM).

Rapid developments in the water resources sector
have been taking place in the country in the last
few decades, resulting in various undesirable
environmental impacts. The drying up of a large
number of dug wells/ bore wells in some areas due
to declining ground water levels have a direct
impact on water supply for irrigation, industrial
and domestic needs in Madhya Pradesh. Demands
for safe drinking water and requirements to
maintain healthy ecosystems are increasing and
complex social and scientific questions have
arisen about how to assess and manage ground
water resources.

The sustainability of ground water resources are
jeopardised due to various reasons, concerns
about ground water resources involve questions
about depletion of ground water levels,
reductions in resources, sustainability of wells,
potential loss of ground water dependent
ecosystems and changes in ground water quality
etc. In order to evolve the remedies for such issues
understanding of the system in which ground
water is contained and its relationship with the
surrounding ecosystem is very essential. The
understanding of occurrence and distribution of
ground water in time and space essentially
requires establishing the lateral and vertical
extent of aquifer systems along with their
characterization. In view of this, an exercise of
aguifer mapping is being carried out by CGWB by
collating the existing data on ground water and
related themes and bringing them into common
GIS platform.

The atlas entitled "Aquifer Systems of Madhya
Pradesh" provides a state wide overview and
summary of the most important information
available for each principal and major aquifer
systems. It is an outcome of the extensive
hydrogeological studies carried out by Central
Ground Water Board (CGWB) including
exploration, geophysical survey, hydro-chemical
analysis, hydrological investigations etc. since its
inception.

PURPOSE

e To define the extent of principal and major
aquifer systems of Madhya Pradesh with
their characterisation on regional scale and
depict aquifer wise ground water scenario
along with major issues and challenges
which needs immediate attention for
sustainable management of ground water
resources.

e (reating a baseline data in GIS platform for
initiating National Aquifer Mapping
Programme and demarcating priority areas
for aquifer wise management of ground
water resources on scientific and
sustainable basis.

The Atlas describes the location, extent, aquifer
characteristics of all the important aquifers in the
state. The purpose of the Atlas of "Aquifer
Systems of Madhya Pradesh" is to summarize the
ground water data in one publication through a
common format illustrating the important
ground-water related information that has been
collected over many years by the CGWB.

The Atlas has been prepared keeping in view the
utilities and user friendliness in understanding by
the nonprofessional as well as professional
Hydrogeologist. Simple presentation of tables is
used to explain aquifer wise ground water
scenario in the state. An attempt has been made
to represent the correlations of various thematic
layers such as topographic and geological settings
on the occurrence, movement, and chemical
quality of ground water in map forms. The Atlas
will be of immense use for Regional ground-water
resources planning by the Policy makers and
anyone who needs to understand ground-water
scenario. This Atlas will be very handy tool for
academia at the institution level and as an
overview of ground water conditions for
stakeholders who need aquifer specific
information.

AQUIFER MAPPING

Aquifer mapping is a multidisciplinary scientific
process wherein a combination of geological,
hydrogeological, geophysical, hydrological and
quality data is integrated to characterize the
guantity, quality and movement of ground water
in aquifers. Hydrogeological information



collected by CGWB through its survey,
investigations and exploration were collated,
analysed and integrated to define the extent and
characteristics of aquifer systems.

CGWB is mandated to carry out hydrogeological
mapping aided with ground water exploration,
geophysical surveys, and evaluation of aquifer
parameters, ground water resource estimation
and ground water regime monitoring. Over the
years, CGWB through its studies has created huge
database in the form of water levels, water
quality, sub-surface lithological & geophysical logs
and aquifer parameters. Analysis of the database
has enabled the preparation of hydrogeological
maps including the ground water management
plans where the aquifer wise area suitable for
ground water recharge, development and
conservation have been identified.

The present endeavour is an effort of aquifer
mapping on 1:250,000 scale by integrating the
geological and hydrogeological data of GSI &
CGWB respectively and various other ground
water related thematic data/ information from
other Agencies. This includes preparation of
paper maps showing the major aquifer systems
on 1:250,000 scale for the state.

In order to carry out the present exercise, all the
data generated by CGWB along with data
collected from different agencies is integrated in
GIS platform. The outputs are depicted as
thematic layers with location of ground water
observation wells, exploratory wells, ground
water quality hot spots in terms of high incidence
of geogenic contaminants, stage of ground water
development etc. in different maps. Detailed
accounts of the aquifer types, their characteristics
and spatial extents are given in the succeeding
sections. Attempt has also been made to
delineate aquifer wise areas suitable for
conservation, recharge as well as exploitation of
ground water.

Based on the hydrogeological characteristics, the
entire State has been classified into 12 Principal
Aquifer Systems and 25 major aquifers. Basalt is
the major aquifer system which covers maximum
area of around 47.36% in the western and south
western parts of the state. The alluvium aquifer

system covers around 10.14% area of the state
and occurring in northern most part of the state
mainly in Bhind, Morena, parts of Datia, Gwalior
and Sheopur districts and along the Narmada
River valley. Shale aquifer system accounts for
around 8.68% area of the State and is spread in
Damoh, Panna, Rewa, Satna, Neemuch, Sheopur,
Gwalior and Shivpuri distrcits. About 4.72% of the
area of the State is covered by Banded Gneissic
Complex (BGC) aquifer system, which is available
in Balaghat, Seoni, Betul, and Singrauli districts
and in patches in many districts of the state.
About 5.91 % of the area is covered by the granite
aquifers mostly in the Bundelkhand area covering
Tikamgarh, Chhatarpur, Datia and Shivpuri
districts.

Around 17.61% of the area of the State is covered
by sandstone aquifers and occur in patches in
many districts of the state.

The rest 5.58% of the entire area is covered by
aquifers namely; limestone, schist, quartzite,
laterite, gniess and intrusives.

An attempt has been made to prioritize areas
based on the sustainability and quality related
ground water issues. Various ground water
management strategies have also been
suggested.

Central Ground Water Board, Ministry of Water
Resources is contemplating National Agquifer
Mapping Programme on 1:50,000 or larger scales
during XIl and XIll Plan periods. This ambitious
venture will involve compilation and synthesis of
all relevant data collected by CGWB and various
other agencies, to identify existing data gaps,
creation of additional data through suitable
investigations and finally, to bring out
comprehensive aquifer maps along with their
ground water potential as well as realistic and
scientific management plans to ensure long-term
sustainability.

The present compilation will form a base for
Mational Aquifer Mapping Programme as an
overview of the aquifer systems in the country.
Further downscaling can be taken up based on the
regional understanding of the aquifers presented
in the atlas.



Table 1: Administrative Divisions of Madhya Pradesh

SINo District Name Area (Sq km) Number of Tehsils Mmbee ‘:-I::kf aprent Number of Towns
1 Alirajpur 3318 3 B 1
2 Anuppur 3724 4 4 2
3 Ashoknagar 4674 5 4 2
4 Balaghat 9229 10 10 3
B Barwani 5422 9 7 2
6 Betul 10043 8 10 3
7 Bhind 4459 8 6 2
8 Bhopal 2772 2 2 1
8 Burhanpur 37233 3 2 2
10 Chhatarpur 8687 11 8 2
11 Chhindwara 11815 12 11 4
12 Damoh 7306 7 7 2
13 Datia 2691 4 3 1
14 Dewas 7021 8 6 1
15 Dhar 8153 8 13 3
16 Dindori 5725 2 7
17 Guna 6390 Fi 5 2
18 Gwalior 4564 | 4 2
19 Harda 3330 6 3 1
20 Hoshangabad 6704 a 7 4
21 Indore 3898 5 4 1

22 Jabalpur 5221 7 7 3
23 Jhabua 3460 5 6 1
24 Katni 4894 7 6 1
25 Khandwa 7524 5 7 1
26 Khargone 8030 9 9 3
27 Mandla 7544 6 9 2
28 Mandsaur 5535 8 5 1
25 Morena 4389 B 7 4
30 Narsinghpur 5133 5 6 2
31 Neemuch 4200 5 3 1
32 Panna 7135 8 5 1
33 Raisen 8467 8 7 3
34 Rajgarh 6155 7 6 3
35 Ratlam 4861 8 6 2
36 Rewa 6314 11 9 1
37 Sagar 10252 11 11 6
38 Satna 7502 10 8 2
39 Sehore 6578 8 5 2
40 Seoni 8758 8 8 1
41 Shahdol 5841 4 5 2
42 Shajapur 6195 9 a 3
43 Sheopur 6606 5 3 1
44 Shivpuri 10278 8 8 1
45 Sidhi 4854 6 5 1
46 Singrauli 5672 3 3 1
a7 Tikamgarh 5048 9 6 1
48 Ujjain 6130 7 6 5
49 Umaria 4539 5 3 1
50 Vidisha 7371 10 7 3
Total 308245 342 313 100
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Table 3 : District wise Distribution of Principal Aquifer Systems

SiMo | Distriet Name Basalt Sandstone Shale RGC Gnblss Todal
1 |Alirajpur 1022 a1z 56 1343 a62 B 333z
T Amuppir 1l 1964 1138 439 i 3802
1 Ashoknagas 3435 1050 51 206 ama
4 (Balaghm e 182 60 1 &1 Ta 65 a816 186 9242
5 Barwari 255 5183 5438
6 |Bew) 6267 1325 05 293 1903 FE] 10080
7 fhind 4441 1 455
3 Ahagal u 2305 123 751
g Burhampur 1031 Fi k] 3200
10 Chhatarpur 1432 183 1006 B0 a2, 4816 Iﬂl

Chhindwara | 19 GE34 1916 435 5 ] 2237 E 11834
12 Damoh 7] A4iE4 2872 26 JaE
13 Dadin 230 i 238 2516
1 |Dewas 126 4359 95 E14 i) an 6374
15 Dhar 7546 333 8 (] 253 8166
Dindori LUt 5863 111 50 a1 2 368 TOEL
17 | Guna 5 4580 1517 M 14 6328
1B Guubior 2656 15 1029 T ] 113 4553
18 |Harda e 1391 122 a 2 365 330
0 Hoshangalsad 3922 1342 1345 5 2 110 67T
il Inclaes 3916 3616
32 |Ishalpur 1735 304 1831 54 ang ¥4 55 1% 122 70 m 5350
33 |habus 2523 £l an 543 27 3438
20 |matni 577 571 &4 1851 293 e} 743 438 ? 48 g8
5 Ehandwa 6545 a3 585 3 T8 'MEE
(26 |Khasgone 7783 E 191 8 8081
27 |Mandla ] 5081 43 E i 188 12 767 8168
3 | Mandsaur b 4589 k. BA0 5643
73 |Morena 3B i a7l 115 78 o4
30 |Marsinghpar 570 B83 981 08 201 119 14 13 151 5840
31| Meemuch ¢ 1312 E L) 2284 171 4170
32 |[Penna 14 1 5 ELET] 2304 190 &7 0 7125
33 [Raln 1407 5745 1665 75 Eie
34 |Rajparn 33 GOBS 10 8137
35 |Ratlam 13 4514 4825
36 | Rewa 2598 35139 7 ] 6354
a7 Sagar GB17 1209 925 29 167 L] 143 10250
38 [Sama & b1 2649 3517 1150 50 o 3 7516
39 Sehore 1054 5458 3 25 14 m
4 [Seoni 2 255 5739 15 5 2558 &7 8751
A1 |Shahdol 42% AG01 516 7 216 bE 76 5872
42 |Shajapur 23 8277 6300
43 |Sheopur a3z 13 5031 1048 ug 6613
4 Shivpir f1iry A6 EST 3125 1502 m3 3630 5],71-
45 [Siahi 3 1 807 392 678 188 642 4a13
o6 | Singraul 7 57 575 350 1776 687 a7 LEE 5827
47 |[Tikamgarh E 5015 e
&8 |Ugain 6093 6093
45 Urniria a5 BO= 2984 are 13 51 100 299 4539
S0 |vidsha 12 7005 107 3 7324
‘Total Araa 31244 7832 145887 54259 16752 5005 18214 6715 2100 14545 59 418 308145
Ared in Se km
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Table 4 : Major Aquifer Systems of Madhya Pradesh

Principal Aquifer System ‘Aguifer Characteristics Major aguifers
SlNa . o : Age [As per Geologleal time seale}| Area [Sqkm} | Area®
OTW-Decadal Thickness of Granular/Fractured Yield
Code Name Average, May Aquifor/Weathered | Zones Encountered (o / day} Code Mame
2003-12 {m bgl) Zane {m) (m bgf)
_ Fluvial Allwnum [Clay/SitSand)
i e AL0L cal concrations) |Cluatermary 17621 572
AL 4-41 28 - 220 20-130 T - 958
3 (31,248 5 km ALO3 | Older Alluvitim Cluaternary 13623 4.42
Quaternary 2132 072
Mescisic ts Cenozalc 145987 47.36
Upper Palaeoioic to Cenozoic 21 0ol
Upper Palaeozcic to Cenoaoic 187398 B.10
T m. |Sandstone/Conglomerate Proterazoic to Canaaoic 34334 1114
2 Sandstone with Stale Prederoeoic to Cenoaoic 1116 035
] SHO2 Shala with Sandstone Upper Palaeazoic to Cenoaoic 13 0.0l
o 5HO3 Shale, limastone and sandstane Upper Palacozoic to Cenozaic 2516 0.82
e - e oy e
n | e 4-78 20-50 20185 | 10-3676 | sups  fshale Unper Palagoasic to Canozaic 933 030
12 SHOS Shiale/Shale with Sandstone Praterazoic to Cenoaoic 11848 741
13 Shale with Limestone Protaroeeic 1o Cenogoic 422 014
14 ;nmwwj?hmltﬂ“m_ Upper Palagozoic to Cenozolc 209 0.07
i5 15 mﬂw 5-19 10~ 200 20-150 5-3485 Limestans/Dalamits |consalidated]  |Praterosale 4655 152
f1.62%)
1508  [Marble Azaic to Proterozaic 102 0.03
o |Acidic Rock [Pegmatite, Granite,
'ﬂm | Sptrlie Prateromic to Cenoanic 18214 5.41
Azolc to Proterozoic 2357 078
Arnoic to Proterozoic 4322 140
Praterozodc to Cenoaoic 1106 036
Asoic to Proterozeic 9494 032
Proterozoic to Cenozoic a18 014
3 BG Miﬂm 2-15 500- 100 15 - 260 10~ 1400 Bo01l  {Banded Gneissic Complex (BGC) Araic 14545 a7
wr2%)
Enels Undifferentiated mata-
b3 H!ﬂj. I:Edhmrizs.f Undifferentiated Azoic to Proterozoic BD 003
= S fe 15-16 5-10 20-100 10 - 1000 - o
(025 %) ' :
5 GMOZ  |Goelss Aol to Proterozole 679 022
Total 30E245 100,00
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Table 5: Aquifer wise area of Parliamentary Constituencies

s No z:m:ﬂt;” Alluvium | Sandstone | Shale | Limestone BGC Area (5q km)
r Balaghat 1231 175 333 ik 61 1982 663 4315 187 B957
2 [Betul 1375 7403 1411 160 53 300 384 1812 Bl 13077
3 Bhind 6350 136 as0 6837
L] Bhopal 112 20 7533 347 11 586 BE08.
5 |chhindwara 7 15 6714 1786 454 5 287 2146 4 11487
F |Damoh 115 22 262 5179 5560 558 1478 17614
7 Dhar 10445 3232 i3 B 258 11062
& |Guna a0 SE15 6206 1700 118 2675 16352
9 Gwalior 2708 16 818 754 g 1309 5613
10 Hoshangabad Ti24 1874 2274 291 196 142 14 125 65 12205
11 |indore 3873 3873
1z  |labalpur 920 135 249 136 24 113 533 85 57 259 3997
13 Jhabua 6286 36 486 598 1592 456 24 9478
14 Khajuraho 1398 i1 151 7 8890 10456
15 |Khandwa 1016 9830 295 1203 103 2 523 12972
16  |Khargone 220 10054 7 198 81 10610

17 |Mandia 481 13236 160 6 90 505 15 1219 15712
18 |[mandsaur 59 7093 362 2877 165 10556
14 Marena 4644 24 6692 1243 166 6 12774
20 |Rajgarh 81 11054 o 11165
21 Rewa 5 1374 4123 403 EO05
2 Sagar 7071 2149 853 34 122 144 10473
23 |5atna 44 446 7 3351 3103 1301 300 152 i3 9026
24 Seoni 1570 530 6260 243 3 225 17 372 7 1879 183 12476
25  |Shahdol 76 7 2828 8644 1381 Fi ) 269 123 562 13891
26 |Shajapur 23 8953 B97E
27 |sidhi 10 70 5431 430 1033 1961 1306 42 333 10616
28 |Ujfain 6952 6952
29 |vidisha 1858 B3 11856 1499 101 20 10 15428

Total 31244 2132 1458987 54268 26752 5006 18214 6719 2100 14545 759 418 308245

Areain Sg km
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Table 6: Population Census of Madhya Pradesh (2011)

SINo |District Name Males Females Total Density/Sq km ST e e
1000 Male)

1 Alirajpur 362748 365929 728677 229 1009
2 Anuppur 379496 370025 749521 200 975
3 Ashoknagar 444551 400328 244973 181 500
1 1l.-|lqmt 841794 B59362 1701156 184 1021
L ]Bamnm 699578 686081 1385659 256 981
& |Betul 799721 775526 1575247 157 970
7 Bhind 926540 776622 1703562 182 Bag
8 |Bhopal 1239378 1128767 2368145 BS4 011
9 ]!hrrhanpur 388040 368953 756953 21 851
10 ]chh:n:rpur 935906 826951 1762857 203 884
11 Iuihlndwm 1063302 1027004 2090306 177 H64
12 ]mmnh BE0478 603225 1263703 173 913
13 ]Daﬁa 410432 366043 786375 292 875
14 |Dewas 805212 757895 1563107 223 941
15 Iuhar 1114267 1070405 2184672 268 961
16 Dindori 351344 352674 704218 94 1004
17 Guna 649591 591347 1240938 194 910
18 Gwalior 1090647 939896 2030543 445 B62
19 Harda 295208 275094 570302 1in 932
20  |Hoshangabad BABITO0 592005 1240075 185 912
a1 indore 1700483 1571852 3272335 839 924
22 labalpur 1178848 1182266 2460714 an 925
23 Jhabua 514830 509261 1024091 285 989
24 llmtm 663064 628620 1291684 261 048
25 lnnndm 673451 635952 1309443 178 g44
26 |Khargone 553617 918796 1872413 233 063
27 Mandia 525485 528027 1053522 182 1005
28 Jmm-:: BB1439 658393 1339832 242 966
29 IMurma 1068364 R9EI73 1965137 394 839
30 |mmmpur 569518 522523 1092141 213 917
31 Neemuch 421640 404318 825958 194 959
32 i?annn 532866 483162 1016028 142 907
33 Jnalun 701114 630585 1331699 157 899
34 |Raigarh 791038 755503 1546541 251 955
35 ]ilatlam 737365 717118 1454483 299 a73
3% |Rewa 1224918 1138826 2363744 374 930
a7 Sagar 1254251 1124044 2378295 232 896
EL:] Satna 1156734 1071885 2128619 297 927
a9 Sehore 683703 627305 1311008 199 918
a0 Seoni 694916 683960 1378876 157 984
41 Shahdol 541208 523781 1064989 172 058
42 Shajapur 773900 732453 1512353 244 EL ]
43 Sheopur 361685 326267 687952 104 a2
a4l Shivpurl 919405 BO6413 1725818 168 B7?
a5 Sidhi 577091 549424 1126515 232 952
a6 Singraull 614845 563247 1178132 208 916
a7 Tikamgarh 759891 BAS029 1444920 286 901
48 |Ujjain 1016432 970185 1986597 326 954
49 lumaria 329527 314052 643579 158 953
50 Vidisha 768799 583413 1458212 198 897
Total 37612920 34984645 72597565 236 930

Source: Census 2011
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Table 8: River Gauge and Discharge (G & D) Sites in Different Aquifers of Madhya Pradesh

51 No. District Name River Tributary Station Name Aguifer system

1 Balaghat Godavarl Pranhita Balaghat Schist

2 Balaghat Godavarl Pranhita Kumbhari Schist

3 Balaghat Narmada Banjar Mukki Schist

4 Balaghat Godavari Pranhita Rajegaon Alluvium

5 Barwani Narmada Rajghat Basalt

6 Betul Tapi Teska Banded Greissic Complex
7 Bhind Ganga Chambal Bhind Alluvium

8 Chhindwara Godavarl Pranhita Ramakona Banded Gneissic Complex
9 Damaoh Yamuna Ken Gaisabad Shale

10 Datia Ganga Sindh Seondha Alluvium

11 Guna Parwati A.B. Road X-ing Basalt

12 Harda Narmada Ganjal Chhidgaon Alluvium

13 Harda Narmada Handia Banded Gneissic Complex
14 Hoshangabad Narmada Hoshangabad Alluvium

15 Hoshangabad MNarmada Sandia Alluvium

16 Hoshangabad Narmada Tawa Tawa Dam Banded Gneissic Complex
17 Jabalpur Narmada Hiran Patan Sandstone

18 Burhanpur Tapi Burhanpur Alluvium

19 Burhanpur Tapl Dedtalai Alluvium

20 Khandwa MNarmada Mortakka Basalt

b | Khargone Marmada Kundi Kogaon Basalt

22 Khargone Narmada Mandleshwar Basalt

23 Mandla Narmada Mandla Shale

24 Mandla Narmada Manot Basalt

25 Mandla Narmada Burhner Mohgaon Basalt

26 Narsinghpur Narmada Barmanghat Basalt

27 Narsinghpur Narmada Sher Belkhedi Alluvium

28 Narsinghpur Marmada Shakkar Gadarwara Alluvium

29 Rajgarh Kalisindh Sarangpur Basalt

30 Ratlam Mahi Mataji Basalt

3 Ratlam Chambal Tal Basalt

a2 Sagar Ganga Sunar Garhakota Shale

13 Satna Ganga Tons Satna Shale

34 Seoni Godavari Pranhita Keolari Basalt

35 Shahdol Ganga Son Goverdheyghat Sandstone

36 Shivpuri Ganga Sindh Pachauli Sandstone

37 Sidhi Ganga Son Jhokoo Schist

38 Sidhi Ganga Son Kuldah Bridge Shale

39 Ujjain Chambal Dhareri Basalt

40 Ujjain Shipra Mahidpur Basalt

41 Ujjain Shipra Ujjain Basalt

42 Vidisha Ganga Betwa Basoda Basalt

Source: CWC, Statistical Handbook, 2011
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Table 9: District wise and Aquifer wise distribution of Exploratory Wells

SINo |District Name | Alluvium 1_ 'fa"_ Basalt | Sandstone | Shale | Limestone BGC | Gneiss Total
1 Mirajpur 13 3 2 18
2 Anuppur L 2 1 12
3 |Ashoknagar 13 3 15
i Balegnat (1]
5 Barwani 3
B Batul 18 3 13 35
7  |Bhind 36 36
B Bhopal 12 4 16
g rnurhinpur 15 3 18
10 |Chhatarpur 0
11  |Chhindwara 25 1 5 31
17  |namoh o
13 Catia
14 |Dewas 0
15 |Dhar 4 4
16  |Dindori 17 17
17 |Guna 10 10
18 |Gwalior 16 4 1 1
19 (Harda 1 1
20 |Hoshangabad 81 1 1 2 85
21 |indore | 5
22 labalpur 21 11 1 1 s
23 |thabua 0
24 Katni 3 z 3 1 1 1 16
25 [Khindwa 36 1 37
26 |khargone 15 15
27  |Mandia 25 E 8
18 |Mandsaur 14 2 16
29 |Morena 3 6
30 |Marsinghpur (] 3 i 1 75
31  |Neemuch 4 4
32 Fanna 0
33  |Ralsen & 5 1 12
34 [Rajgarh £ 34
35  [Ratlam a4 aq
36  |Rews s 4 1 i
37 |Sagar 4 ¥ B
iR Satna 1 16 4 21
38 |sehars 3 3
A0 |sean! o
41  |shahdol 11 12

42  |Shajapur [i]
43 |sheopur [i]
& Shivpur 5 10 7 10 32
45  |sidhi 10 z 1 13
A6 Singraull o
47 |Tiamgark o
an  |Ufiain 26 26
49  |umaria B B
50  |vidisha 10 10
Total 253 z EF 62 40 9 14 24 2 780

Mo Exploration has been done in Intrusives
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Table 10: District wise and Aquifer wise distribution of GW Observation Wells (Dugwells/ Piezometers)

aaler ] Alluvium ”Wf Basalt | Sandstons |  Shale Gneiss m "::“'w o
- ow | Pz |ow| ez [ow | e |ow | Pz | OW ow | Pz P e i
1 |Alirajpur T 1 9 2 11
2 |Anuppur 1 3 ¥ 4 2 3 I 12 5 17
31 |Ashoknagar 5 3 1 2 & 5 11
4 |Balaghat 10 3 1 1 1 1 12 34 9 43
5 |Barwani g | 4 B 4 12
6 |Betul 17 3 3 3 3 T 30
7 |Bhind 16 1 16 i 17
& |Bhogal g & g [ 15
9 |Burhanpur -] 5 3 1 5 16
10 |Chhatarpur 3 1 1 3 16 T 24 ¥ 5
11 |Chhindwara 1 2|7 7 1 3 33 12 as
12 |Damah 1 1 E-1 2 11 iy B 5
13 [Datia -] 10 1 1 F B 12 20
14 [Dewas 12 2 ¥ 16 Q 16
15 |Dhar 19 13 1 1 1 22 15 a7
16 [Dindor| 11 6 13 L] 18
17 |Guna 5 | 7 3 15 7 15
18 |Gwaliar i1 3 1 B 1 13 4 23
19 |Harda <] 1 i 1 1 1 B 3 11
20 |Hoshangabad | 18 | i 2 1 23 1 24
21 |Indore 11 21 11 21 iz
22 |labalpur S B I r ol [ 1 1 1 18 9 27
23 [Jhabua 5 5 2 2 7 T 14
24 (Katni 5 i 4 1 4 1 1 16 3 19
5 |khandwa P 18 7 16 8 25
26 [Khargone 14 7 15 7 22
27 |Mandla i1 Fl 1 2 24 T 31
28 [Mandsaur 18 12 2 21 12 13
8 |Morena 13 1 1 15 (v] i5
30 [Narsinghpur 9 L] 2 1 4 1 1 17 9 26
31 [Meemuch 8 1 2 B 1 19 4 23
32 |Panna 1 3 1 B 3 15 q 19
i3 |Raisen 2 1 13 5 3 1 1 15 7 26
34 |Rajgarh 14 | 14 14 14 28
35 |Ratlam iz | 18 18 36
36 |Rewa 9 7 17 13 30
37 [Sagar 0 13 3 5 1 1 29 9 38
33 |5atna ] 2 1B 3 9 13 42
39 |Sehore 3 g i3 12 13 25
40 [Seonl 2 1 18 8 12 33 10 43
41 [Shahdol 3 15 5 18 5 23
42 |Shajapur 15 12 13 12 31
43 |Sheopur 3 2 8 1 5 16 3 13
44 | Shivpur| 1 1 b 3 B 12 1 Fi ) 34
45 | Sidhi 7 3 7 3 a 11 7 28
46 [Singrauli 1 1 3 1 b 5 i1
47 [Tlkamgarh 12 T 12 T 19
48 |Uffain 19 14 18 14 33
&8 |Umaria oL B 2 1 10 2 12
50 [Vidisha 1 1 1a 5 15 L] 25

Total 121 | 29 | 10 3 | 385 | 224 | 105 | 34 | 112 12 60 2 a2 1 1 1 870 are 1245
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Table 11: Depth to Water Level (May, 2012)

Alluvium | J Basalt Sandstone Shale Graiss _
Sl No | District Mame =
Min | Max | Min | Mox | Min | Max | Min | Mox | Min | Mo Min | Max | Min | Max | Min | Max
1 |Alirajpur 345 | 1382 | 465 | 105 3.45 | 13.82
2 |Anuppur 1250 (1250 | 433 |11.04| 307 | 682 | 492 | 9.70 552 | 552 307 | 1250
3 |Ashoknagar 342 | 2058 651 | 1896 342 | 20.68
4 |Balaghat 383 |11.73| G.B6 | 686 | 4.40 | 4.40 9.40 | 9.40 | 560 |11.38| 1.65 | 165 | 2.20 | 12.65 1.65 | 1265
5 |Barwani 455 | 2086 4.55 | 20.86
G [Betul 220 | 1220 200 | 9.50 500 | 16.40 2.00 | 1640
7 |Bhind 4,85 | 47.00 4.85 | 47.00
& |[Bhopal 176 | 1840 176 | 18.40
g (Burhanpur 643 | 3235 638 | 1438 638 | 3235
10 |Chhatarpur 575 | 10.58 16.50 | 16.50:| B.79 | B.79 | 6.76 | 14.88 549 | 147 549 | 16.50
11  [Chhindwara 10.00 | 10.00 3.40 | 3500 1.60 | 19.50 880 | 12.90 1.50 | 35.00
17 |Damoch 75.00 [ 75.00 | 262 | 14.60 | 430 | 7137 1.62 | 25.00
13 |Datia 450 | 1437 27.30 | 27.30 15.70 | 15.70 4.50 | 2730
14  |Dawas 2088 | 2447 315 | 1188 553 | 2.84 298 | 24.47
15 |Dhar 465 |7135 9.15 | 9.95 g.45 | 845 14.50 | 14.50 4,65 | 21.35
16 |Dindori 320 (1235 3118 | 603 318 | 1235
17 |[Guna 494 (1289 2495 | 1177 295 | 1869
18 |Gwalior 710 | 25,00 495 | 495 | 290 | 2270 A8 | 8.48 290 | 29.00
19  |Harda 4.02 | 18327 381 | 1037 525 | 9.85 3.81 | 18.27
20 |Hoshangabad 420 |17.22 632 |14.87| 570 | 920 450 | 450 4.20  17.22
21 [(indore 317 | 3940 347 | 39.40
22 |lababpur 695 |1190| 535 | 535 | 230 | 7.69 890 | B90 | 6.00 | 11.40 13.07 | 13.07 | 16.80 | 16.80 | 570 | 5.70 2.30 | 1680
23 |lhabuz 370 | 1157 364 | 732 3,64 | 1157
24 |Kakni 429 |12.77| 525 [15.60 642 | 14.40 10.20 | 1020 | 514 [1520 4,79 | 16,60
Kiandwa 639 | 1498 635 | 14.98
26  [Khargone 420 | 1270 9,63 | 9.63 420 | 12.70
27 |Meandla 180 | 10,70 550 | 590 420 | 520 1.90 | 10.70
28 |Mandsaur 440 | 2150 13.50 | 25.40 4.40 | 25.40
29 |Morens 551 |31.78 10,51 | 10.51 551 | 3178
30 |Marsinghpur 415 | 1835 5.80 | 5.80 5.01 | 1185 4.15 | 18.35
31 |Mesmuch 545 | 1890 1215|1500 485 | 1550 | £.10 | 6.10 4.95 | 18.90
32 |Panna B20 | B.20 6.35 | 12.60 | 2.45 | 20.80 530 | 9.62 2,45 | 20080
33 |Raisen 578 | 943 407 | 1912 | 686 | 1432 | 12,70 | 1170 4.07 | 19.12
34 |Rajgarh 475 | 1232 475 | 2232
Ratlam 4.28 | 2340 428 | 23.40
36 |Rewa B8.20 | 18.75 | 485 | 29,32 | 15.55 | 1555 4.85 | 29.32
37 |Sagar 263 | 3652 | 978 | 1180 | 7.79 | 16.85 B.70 | 7.55 2.53 | 36.52
3B |Satna 375 | 1828 | 285 |3040| 926 | 1541 2.85 | 30,40
39 |Sehore 955 |14.00 430 | 1686 430 | 16.86
0  |Seoni 552 (1262 | 2.37 | 7656 948 | 548 425 | 12.45 232 | 2656
41  |Shahdal BB5 | 1131 547 | 13.15 547 | 13.15
41 |Shajapur £80 | 2340 690 | 23.40
43 |Sheopur 10,60 | 11.65 390 | 17.25 | 9.70 | 2940 -390 | 29.80
&4 |Shivpuri 13.85 (1385 | €15 (1770 | 4.70 | 19.55 435 | 12.99 4.35 | 13.55
45  |Sidhi 345 | 1320 | 582 | 2366 | 12.85 | 23.12 160 | 945 160 | 23.66
46 (Singraul 520 | B&5 15.97 | 18.50 413 | 11.09 1130 | 11.20 | 413 | 18.50
47 |Tikamgarh 3.34 | 1452 3.34 | 1452
42 |Ujfain 520 | 2151 520 | 2151
49 |Umaria 492 | 492 6.30 | 16,77 | 592 | 592 4.82 | 16.77
50 |Vidisha 2.80 | 2180 2.80 | 21.80
383 |47.00| 5.52 |16.60 | 176 |39.40| 1.60 |15.50| 245 (3040 | 3.64 (2312 | 3,34 | 1570 | 318 |18.50| 1.65 | 16.80 | 2.20 | 16,90 | 14.50 | 14.50 | 11.30 [ 11.30 | 1.60 | 47.00

All figures in meter below ground level
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Table 12: Depth to Water Level ([November, 2012)

A e I e R g oo e e B R
2o |astrict neme T o N I J

Min | Mox | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Mo | Min | AMar | Min | Maw | Min | Max | Min | Mo Hh Mas
1 |Airajpur 3,00 | 650 | 230 | 1110 230 | 1110
1 |Anuppur 10590 | 1050 | 166 | 545 | 202 | 508 | 2.65 | 1457 352 | 382 1.66 | 14.57
3 |Ashoknagar 234 | 1426 | 392 | 6.54 234 | 14.26
4 |Balaghat 230 | 490 245 | 3.20 342 | 698 230 | 698
5 |Barwani 3320 | 4175 320 | &L75
6 |Betul 071 | 975 | 183 | 3.45 297 | 8.0 071 | 875
7 |Bhind 2.40 | 47.00 2.40 | 47.00
8 |Bhopal 114 | 1161 114
9 |Burhanpur 205 | 3235 352 | 3.3 205
10 |Chhatarpur 136 | 669 282 | 282 | 732 | 841 192 | 9.4 226 | 924
11 |Chhindwars 6.83 | G.83 140 | 1719 | 152 | 5.00 280 | 11.30 1.40 | 17.19
12 |Damah 490 | 490 | 025 | 573 | 038 | 843 025 | B43
13 |Datia 190 | 1157 2700 | 27.00 360 | 360 150 | 27.00
14 |Dewas 209 | 1519 043 | 250 006 | 1140 0.06 | 1519
15 |Dhar 300 | 1280 503 | 5.08 585 | 585 1060 | 10.60 3.00 | 1280
16 |Dindori 055 | 7.50 188 | 263 055 | 750
17 |Guna 285 | 1740 | 4.19 | 6.26 185 | 17.40
18 |Gwalior 625 | 29.00 319 | 319 | 145 [z270 764 | 754 145 | 29.00
Harda 312 | 17.80 030 | 693 218 | 7.28 030 | 17.50
20 |Hoshangabad 135 | 1347 198 | 645 | 124 | 6.80 180 | 180 124 | 13.47
11 |Indore 01 | 1171 201 |1L7X
11 |labalpur 126 | 968 | 275 | 275 | 037 | 870 4320 | 420 | 430 | 10.20 670 | 670 | 270 | 2706 | 5325 | 525 037 | 10.20
13 |Ihabua 200 | 5320 220 | 270 200 | 520
28  [Katni 290 | 1033 | 3.98 | 11.44 349 | 830 355 | 355 | 327 | 935 290 | 1144
25 |Khandwa 145 | 707 145 | 7.07
26 |Khargone 1.90 | 11.70 7. | 710 190 | 1L70
27 |Mandila 0.10 | 505 340 | 340 030 | 0.30 010 | 505
I8 |Muandsaur 1.20 | 1138 445 | 6215 120 | 1135
29 |Morena 183 | 3178 675 | B.75 283 | 3LTR
A0 |Narslnghpur 420 | 1750 410 | 4.10 1270 | 13.80 20,72 | 20.72 .70 | 20.72
31 |Neemuch 115 | 2275 | 915 | 915 | 2.28 | 1115] 140 | L40 115 | 22.75
32 |Panna 5.50 | 550 228 | 495 | L85 | 17,65 312 | 21 185 | 17.65
33 |Raisen 281 | 372 133 | 1703 | 471 | 514 | 6,76 | &76 133 | 17.03
34 (Rajgarh 0AT | 1783 047 | 17.83
35 |Ratlam 1.48 | 14.28 148 | 1428
36 [Rewa 180 | 1373 | LB6O | 17.70 | 1555 | 15.55 160 | 17.70
a7 [Sagar 182 | 182 182 | 182
3m |satna 115 | 1570 | 125 |1690| 296 | 820 115
35 |Sehore 401 | 671 3136 | 1381 326
40 |seoni 340 | 750 | 050 | 17.00 450 | 450 150 | 9.00 0,50 | 17.00
41 |Shahdal 345 | 586 | 240 |17.86 2.40 | 17.86
42 |Shajapur 107 | 15.08 1.07 | 15.08
43 |Sheopur 540 | 860 055 | 1330 | 130 | 1555 592 | s&2 0.55 | 15.55
44 |Shivpur 435 | .25 | 365 | 1395 | 278 | 1490 312 | 935 278 | 1490
45 |Sidhi 250 | 14.13 | 105 | 1035 | B85 | 12.05 345 | 7.78 1.05 | 14.13
46 |Singrauli 254 | 345 14,67 | 1547 305 | 5.98 6.53 | 785 | 254 | 1517
47 |Tikamgarh 201 | 1131 201 |1131
48 |Ufain 0.80 | 10.48 0.20 | 10.48
459 |Umaria 242 | 242 355 | 10.57 | 295 | 235 242 | 1057
50 |Vidisha 201 | 958 201 | 958

126 (4700 | 275 | 1144 | 010 | 4175 025 | 17.B6 | 038 |27.00 | 1.40 | 1555 | 0.06 | 1140 ( 1.B8 | 2072 | 270 | 7.10 | 030 | 11.30 | 1060 | 10.60 | 6.53 | 7.85 | 0.06 | 47.00

Al figures In mater below ground leyel
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Table 13: District wise Pre monsoon Depth to Water Level (Decadal Mean 2003-2012)

Sandstona

o CRESC O R .
5 Mo | Distriet Name
Mdin | Adow i Mox | M | Mas | Min | Max | Min | Mox [ Min | Mox | Mg M Maw | Min Mo | Mir | AMox | Min | Moy filira K | M | Ao
1 |msirajpur 454 | 1267 | 440 | BA9 440 | 1267
2 |Anuppur 1374 | 13.78 | 427 | 1104 | 651 | 1252 | 547 | 1446 582 | 552 427 | 1446
3 |Ashoknagar 5.14 | 1980 | B16 | 1618 514 | 19.89
4 |Balaghat 521 | 176 | 752 | 752 | 437 | A ol | o1 | 318 | 1206 254 | oma 254 | 1298
5 |Parwani 614 | 1194 B.24 | 1299
6 |Betul 326 | 1297 | 326 | BOG 4.43 | 13.80 316 | 1297
7 |Bhind TA7 | 33.00 7.7 | 33.00
B |Bhopal 126 | 1832 | 268 | 726 2326 | 1822
9 |Burhanpur 656 | 29.82 622 | 1311 622 | 29.82
10 |Chhatarpur 557 | 10,30 14,30 | 1430 | 632 | 632 | 655 | 1480 758 | 1361 557 | 1480
11 |Chhindwara 10.ER | 10.BR 567 | 71.B2 | 415 | 10,99 Baa | 1457 415 | .82
12 |Bamph 319 | 1185 | 432 | 1436 319 | 1436
13 ' |Dasia 71| 139y 1752 | 2752 1566 | 1566 T | 1752
Dewas 167 | 710 534 | 113 502 | 1754 263 | 1130
15 |Dhar 5.5 | 1801 g1 | &i2 1041 | 1041 1589 | 15.89 596 | 18.01
Dindari 313 | 1237 387 | ovas 313 | 2237
17 |Guma a6 | 1760 | 329 | 1139 3123 | 17.60
18 |Gwalsor 1131 | 3562 520 | 920 | 446 | 1946 1034 [ 10.34 446 | 2562
19 |Harda 417 | 1577 332 | oo4 503 | 1003 133 | 1577
20 |Hoshangabad 430 | 1631 T | 1371 | 555 | 895 473 | 473 430 | 1631
21 |indore 147 | 3940 317 | 2940
22 |labalgur 7.80 | 877 7am | noe | 186 | 5M 7461 | 781 | 685 | 1838 1415 | 1415 286 | 1838
23 [Imabua 343 | 10.58 466 | 705 343 | 1058
24 |Katni 403 | 1214 | 858 | 1476 B4l | 1432 954 [ 954 | 796 | 1434 403 | 1476
25 |Khandwa 688 | 1311 a8 | 131
76 |Khargone 453 | 1378 1095 | 1095 453 | 1378
7 [Mandia 329 | 1332 768 | 7.68 605 | BO5 329 | 1232
8 [Mandsaur 600 | 1904 1196 | 14.64 G600 | 1994
29 |Morena 731 | sa3s 1238 | 12.38 7.31 | 4135
30 |Marsinghpur A65 | 19,34 .32 | 1165 465 | 1534
1 |Neemuch 721 (1822 | 1153 | 1330 | 699 | 1419 | 727 | 737 699 | 1822
32 |Panna 942 | 5.42 v.14 | 1098 | 669 | 19.50 561 | 988 561 | 1850
Raisgn 515 | 1742 474 | 1940 [ 786 | 916 | 1156 | 11.56 474 [ 1940
34 [Rajgarh 604G | 17.96 609 | 17.96
35 |Ratlam 558 | M.E9 599 [ 2488
6 |Rewa 720 | 16D | 793 | 2148 | 1381 | 1381 720 | 2148
37 |Sagar 3.70 | 2196 | B4z | 1149 | 944 | 1711 642 | 8897 370 | 21.96
38 |satna 485 | 1742 | 560 | 2741 | 1071 | 1275 4.99
39 [Sehore | 113 607 | 2147 607 | 2147
a0 |[Smanl 662 | 1348 | 209 | 20.56 955 | 9.55 457 | 1208 208 | 1056
41 |shahdol 733 w38 | 504 | 1233 GO4 | 1233
42 |Shajagur 803 | 1848 803 | 18.48
43 |Sheopur &m | 119 526 | 2886 | 930 | 2792 516 | 1R8BS
a4 |Shivpurl 1310 | 1310 | 737 | 1849 | 518 | 1683 636 | 1615 519 | 183
45 |3kdhi 3.63 | 1435 | 588 | 20.21 | 1454 | 190 756 | 1038 363 | 201
46 [Singraull 536 | 1027 16.18 | 16,31 698 | 1035 1138 [ 1138 | 536 | 1631
87 |Tikamgarh 621 | 12m 521 | 1281
48 |Ujain 708 | 1679 709 | 1679
a3 [Umaria 53 | 533 671 | 794 5 | 74
50 |Vidisha 4.7 | 14.68 AT6 | 1465
403 [4135 | 662 1476 | 2.09 (3940 | 268 | 28.86 | 4.32 | 27.52 | 456 | 19,08 | 454 | 17.54 | 3.18 | 1631 | 10.95 | 1095 | 254 | 1457 | 1589 | 15.89 | 1138 | 1138 | 209 | 4135

All Aigures In meter below ground leval
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Table 14: District wise Post Monsoon Depth to Water Level (Decadal Mean 2003-2012)

Shale
SiMo  (District Mame
Min | Max Minm

1 |Alirajpur 328 | 66T | 250 | 7.34 150 7.34
2 Anuppur 11,81 | 1181 ) 2.04 | 471 | 248 | 624 | 2,53 | 1448 339 | 339 .04 1448
3 Ashoknagar 350 | 1377 | 522 | 1037 3.50 | 1377
4 Balaghat 233 | 479 364 | 5.48 204 | G.B6 04 6.86
5 Barwani 329 | 11E1 319 1181
B Betul 085 | Ba4 | 240 | 4.24 366 | 941 0.85 941
b Bhind 517 | 4115 517 a41.15
2] Bhapal 115 | 13.57 115 13.87
9 Burhanpur 281 | 1792 387 | 5.70 2.81 27.92
10 |Chhatarpur L.32 | BB 255 | 255 | 740 | 1034 357 | 990 2.32 10.34
11 |Chhindwara 827 | 827 117 |1524| 375 | 568 3.15 | 10.69 117 15.24
12 |Damoh 432 | 432 | 200 | 4597 | 061 | 1233 LGl 1233
13 |Datia 555 | 1188 2612 | 2612 10:100) 1310 598 26.1%
14 |Dewas 251 |17 155 | 523 180 | 10061 1.80 17.21
15 |Dhar 155 | 16.26 413 | 423 631 | 631 12.35 ) 1235 255 16.26
16 |Dindori 081 | 538 199 | 2.85 .81 938
17  |Guna 341 | 16.BZ| 325 | 5.60 3.25 16.82
18 |Gwallor 6.20 | 25.82 508 | 508 | 422 | 1559 8.03 | 8.03 4.22 25.82
19 |Harda 2.98 | 1072 177 | 572 1.80 | B59 1Ly 10.72
20  |Hashangabad 2.39 | 14.16 409 | 10a2| 170 | 7.54 L4844 | 2.44 I‘..?h 13,16
21  |indore 201 | 12.35 401 | 1235
22 |labalpur 172 | 832 | 2259 | 2.19 | 1.14 | 5481 412 | 412 | 607 | 1LD2 GA0 | &G0 | 1041 | 1041 | 092 | 093 .93 1102
23 |Ihabua 090 | 639 315 | 389 0.90 6.39
24 |Katni 296 | 9.04 | 476 | 12.09 433 | 1258 519 | 519 | 336 | 9.32 29 | 1258
25  |Khandwa 231 | 7.28 a1 7.8
26  |Khargone 233 |1212 846 | 546 223 | 1212
21 |Mandla 100 | B85 4320 | 420 219 | 219 1.00 888
28 |Mandsaur 281 | 11.39 739 | 7.63 4Bl | 1139
29 |Morena 34597 | 39.75 9.62 | 982 3.7 | 39.75
30 |Marsinghpur 649 [ 17.52 566 | 566 305 | B.54 1897 | 19.97 3.05 1992
31 |Meemuch 250 |1635| 978 | 978 | 2.B3 | 1114 | 2.20 | 220 2.20 1635
32 |Panna 7.0 | 7.0 275 | 458 | 310 | 1565 285 | 554 275 | 15865
33 |Raisen 272 | 335 214 |13.20| 406 | &85 | 708 | 7.08 214 | 1330
34 |Rajgarh 156 | 1589 156 15.89
35 |Ratlam 158 | 1311 2.58 1311
36 |Rewa 3.40 | 1048 | 532 | 1659 | 10.60 | 10.60 3.40 | 1559
3T |Sagar 4598 | 4598 4.98 4.98
38 |Satna 187 | 1597 | 258 | 1140 ( 450 | 9.34 1.87 15.97
39 |Sehove 2896 | 7.16 332 | 1634 2896 16,34
40 |Seoni 158 | 641 | 1.93 | 16.28 569 | 569 141 | Bea 1a1 16.28
41  |Shahdol 410 | 634 | 366 |19.10 366 | 1910
42  |Shajapur 176 | 1435 L76 | 1435
43 |Sheopur 7.75 | 545 469 | 14596 | 571 | 2015 | 596 | 596 1..“ 2015
44 |Shivpuri 769 | 769 | 500 | 1395 | 3.44 | 1496 430 {1123 344 | 1496
45  |5idhi 306 | 1331 | 3.55 | 1537 | 9.87 | 16.29 534 | 879 3.00 16.25
46 |Simgrauli 333 | 533 1873 | 1545 538 | 769 548 | 349 339 1545
47  |Tikamgarh 372 | 983 72 9.83
48  |Ujjain 3.09 | 1534 3.09 15.34
49  |Umaria 259 | 299 379 | 1134 | 3.43 | 343 258 11.34
S0 |Vidisha 221 | 1146 221 | 1148
172 | 4115 | 219 [ 1208 | 081 |17 | a0 | 1990 | o6 | 2642 | 220 | 162% | 180 | 1123 | 1959 | 1992 | Ba6 | 1041 0.59 | 1069 | 1235 | 12.35 | 544 | 549 o6l 41,15

All figures in meter below ground level
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Table 15: Area Affected by Salinity (Electrical Conductivity > 3000 uS/cm, at 25 °C) in Ground Water of Madhya Pradesh

Sl No | District Name |Locations EC > 3000 puS/em, at 25 °C
1 Balaghat Miragpur 3570
2 Bhind Alampur 3210
3 Bhind Mau 3800
4 Gwalior Mohna 3270
5 Indare Sanwer 3780
6 Indore Ushapura 3100
7 Khargone Pipliyva Buzrug 4150
B Neemuch Harkiyakhal 4040
9 Ratlam Badawada 3170
10 Ratiam laora 3688
11 Ratlam Malakhera 3240
12 Rewa Raipur 3700
i3 Satna Kotar 3140
14 Sheopur Kuno 5620
15 Shivpuri Amola 3182
16 Ujjain Mahidpur Road 3680
17 Ujjain Panth Piplai 3350
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Table 16: Area Affected by Fluoride (>1.5 mg/litre) in Ground Water of Madhya Pradesh

SINo  |District Name Locations F >1.5 mg/litre
1 Bhind Balaji 2.3
2 Bhind Chirole 175
3 Bhind Lahar 1.7
4 Bhind Mehgaon 1.75
5 Bhopal Nagirabad 18
6 Chhatarpur Kukrel 1.72
7 Chhatarpur Laundi 1.78
B Dewas Kantaphor 171
9 Dindori Gorakhpur 1.66
10 Dindori Karanjiya 1.52
11 Dindori Salaiya 1.85
12 Dindori Vikrampur 1.54
13 Harda Handia 1.68
14 labalpur Bargi 192
15 Jabalpur Bishanpura 2.35
16 Jabalpur Sukri 2.05
17 Mandla Babaliya 1.62
18 Mandla Ghugharl 1.93
19 Mandla Indira 281
20 Narsinghpur Betli 1.57
21 Neemuch Kukreshwar 1.62
22 Neemuch Morban 153
23 Panna Pandepurwa 1.74
24 Raisen Begumganj 2.1
25 Rajgarh Gandhigram 5.59
26 Rajgarh Udhankheri 295
27 Sheopur Kuno 1.7
28 Ujjain Delchi Buzurg 1.68
29 Ujjain Khera Khajuria 1.88
30 Ujjain Mohanpura 1.82
31 Ujjain Raghvi 1.56

35




PLATE - XMl AQUIFER SYSTEMS OF MADHYA PRADESH

FLUORIDE wp-s

(SHALLOW AQUIFER)

0 100 200
—F
kilometers

MAHARASHTRA
LEGEND
Aquifers
s Fluoride > 1.5 mg/l Alluvium - Granite . State Capital
_ L District Headquarter
B Laterte | Schist State Boundary
Basat - Quartzite District Boundary
. K Rier
L Sandstone Banded Gneissic Complex F Water Body
" Shale ] Gneiss
Central Ground Water Board .| Limestone | Intrusives
North Central Region
Ministry of Water Resources

Governmeant of India

36



Table 17: Area Affected by Nitrate (>45 mg/litre) in Ground Water of Madhya Pradesh

Sl No District Name Locations
1 Alirajpur Alirajpur, Chandpur
2 Anuppur Kotma
3 Ashoknagar Bahadurpur, Chanderi
4 Balaghat Bonkatta, Deverbell, Jawaditula, Katedara, Miragpur, Saletekri
5 Barwani Sendhwa
& Betul Athner, Betul, Bhainsdehi, Ghoradongri, Gudagaon, Multai, Mimpani, Pattan, Sarni
7 Bhind Alampur, Lahar
8 Bhopal Berasia, Islamnagar
9 Burhanpur lchchapur
10 Chhatarpur Chhatarpur, Ganj, Ghuara, Khajuraho, Kurri, Laundi, Maharajpur,
11 Chhindwara ::::.:‘::;?;ﬁ:;:;'ﬂ;::;t:f, St;i:ti:::::l:;aunga, Markamdhana, Pipla Narayanwar, Rajna, Ramakona,
12 Damoh Abhana, Bamhori, Tejgarh
13 Datia Seondha
18 s Bagli, Bamohri, Bhesl.tr_rli, Bhonrasa, Dewas, Kannod, Kantaphor, Karnawad, Khategaon, Pipilianankar, Pipri,
Satwas, Tonkkala, Udainagar
15 Dhar Chayan, Dasai, Kukshi, Manawar, Rajod, Singhana, Zeerabad
16 Guna Guna, Patai, Penchi
17 Gwalior Aron, Bhitarwar, Dabra, Dongarpur, Makoda, Mohna
18 Harda Chhipawad, Harda, Mandla, Mohanpur, Maorgarhi
19 Hoshangabad Pachmarhi
20 Indore Depalpur, Dharampuri, Dudhiya, Hatod, Nandpura, Rangwasa, Sanwer
21 Jabalpur Kundam, Majholi, Manegaon, Umariapan
22 Jhabua Petiawad, Tikadimoti
23 Katni Barhi, Kewlari
khandwa Amalpura, Balwara, Bnrisara:.r. Chhanera, Chhegaonmakhan, laswadi, lawar, Karoli, Khalwa, Khandwa,
Kusumbiya, Pandhana, Roshiya
Khargone Baddiya, Bamnala, Barwah, Bhikangaon, Khargone, Pipliya Buzrug, Segaon, Un
26 Mandla Bamhni, Chabi, Devgaon, Dithori, Gwari, Kudomali, Niwas, Pathri patpara, Pindrai, Rampuri
27 R Barkheranayak, Basakheda, Ehanpura_r. H_c'.-tillganj. Daloda, Dharmarajeswar, Dudhkheri, Khejriya, Mandsaur,
Nayakhera, Sandhara, Shamgarh, Surjani
28 Morena Gangarampura, Huseinpur, Khera Mewda, Pahargarh, Porsa
29 Marsinhpur Deor| Badwani, Gadarwara, Jhoteshwar, Kareli, Narsinghpur
30 Neemuch Besla, Bhadana, Girdola, Jamalpura, Jawad, Kundaliya, Manasa, Ratangarh, Savan, Singoli
31 Panna Ajaigarh, Barlyarpur, Madla, Panna, Powal
32 Raisen Barkheda, Begumganj, Dehgaon, Deori, Gairatgan], Khiria, Paloha
i3 Rajgarh Bawari, Biora, Chhapiheda, Ganayari, Khilchipur,Sandavata
34 Ratlam Badawada, Jaora, Mindli, Namli, Ratiam, Sailana
35 Sagar Baroda, Hirapur, Hurra, Khurai, Parsoria, Rehli, Shahgarh
36 Satna Amdara, Mauhari Katra, Nagod, Satna
37 Sehore Ashta, Bhaya, Larkui, Nadan
38 seoni Banjal, Borghat, Ghansor, Kalyanpur, Kauria, Khawasa
39 Shajapur Guradi Bangla, Kalapipal, Mohan Barodia, Matkotra, Panwadi, Salsalai, Soyat, Tanodiya, Tilawad Govind
40 Sheopur Harkui, Karahal, Pura, Sheopur, Shyampur
41 Shivouri Achhroni, Amaola, Awas, Badarwas, Bamorkalan, Bel_tgaw?n, Bhotni, Girwani, Karera, Mangroni, Manipura,
Masoori, Narwar, Pichhore, Santanwara, Sarsod, Shivpuri
42 Sidhi Sidhi
43 Tikamgarh Befa, Birorakhet, Digaura, Ladhaura, Nenguwan, Niwari, Orchha, Palera, Tikamgarh
aa Ujjain Dablahardu, Mahidpurroad, Palkhanda, Panth Piplai, Patpala, Rupakhedi
45 Umaria Birsinghpur
456 Vidisha Anandpur, Bilari, Ghatera, Kurwai, Later|, Mohanpura, Patharia, Siron]
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Table 25: District wise and Aquifer wise Annual Replenishable Ground Water Recharge (m/yr)

Alluvium Basalt | Sandstone | Shale BGC Gueiss |[lntrusies | |

5l No | District Name
Min | Max | Min | Max | Min | Mox | Min | Mox | Min | Max | Min | Max | Min | Mox | Min | Mox | Min | Max | Mie | Mox | Min | Maox | Min Min | Pebe
1 |Alirajpur 007 | .0.074 0.056 | 0.083 | 0.062 | 0.083 0,056 | 0.083
2 |Anuppur 0.106 | 0.106 | 0.164 | 0.187 [ 0.131 | 0.131 0.106 | 0187
3 |Ashoknagar 0,084 | 0,207 | 0075 | 0075 0.075 | 0.107
4 |Balaghat 0102 | 018 0,006 | 0006 | 0,098 | 0193 0,006 | 0.193
5 |Barwani 0.077 | 0,321 0.077 | 0121
6 |Betul 0,129 | 0.188 | 0.107 | 0.145 0,112 | 0.139 0.107 | 0.188
7 |Bhind 012 | 0225 012 | 0.225
8 |Bhapal 0.125 | 0.125 | 0136 | 0.136 0125 | 0436
9 |Burhanpur 0.126 | 0,133 0126 | 0.133
10 |Chhatarpur 0,082 | 0026 0.079 | 0.092 0.085 | 0,104 0.079 | 0104
11 |Chhindwara 0,099 | 0.212 | 0.166 | 0.166 0.131 | 0165 0.098 | 0212
12 |Damoh 0052 | 0.081 | 0.077 | 0.097 0,052 | 0.097
11 |Datia 0,158 | 0,176 0.077 | 0.077 0.077 | 0,176
14 |Dewas 011 | 0395 0157 | 0.157 011 | 0185
15 |Dhar 0,109 | 021 0.102 | 0.102 0102 | 021
16 |Dindos 0.08 | 0.207 0.08 | 0.107
17 |Guna 0,106 | 0,14 | 0,115 [ 0.115 0.106 | 0,14
18 |Gwalior 0087 | 0217 0.066 | 0.066 0.066 | 0.217
19 (Harda 0.106 | 0.248 017 | Da7 0,106 | 0.248
20 |Hoshangabad 0.251 | 0.2 0.257 | 0.257 0.251 | D.62
21 |Indore 0,119 | 0.183 0119 | 0.183
22  |(fabalpur 0133 | 0,263 | 0116 | 0.116 | 0.062 | 0.088 0.213 ] 0213 0.109 | 0.108 0.062 | 0.263
23 |lhabuz 0,062 | 0.081 0.048 | 0.05 0.049 | 0.081
24 |Katri 0,055 | 0091 0.08 | 0.086 | 0.077 | 0.077 0,065 | 0.065 0.085 | 0.0:1
25 |Khandwa 0118 | 0.156 | 0,115 | 0.115 0.115 | 0.156
26 |Khargone 0.086 | 0.121 0.115 | 0.115 0.086 | 0.121
27 |Mandla 0082 | 0115 ©.103 | o.203 0.082 | 0115
28  |Mandsaur 0116 | 0,116 0,113 | 0122 013 | 12z
28 [Morena 0142 | 193 0121|0121 0.121 | 0153
30 |MNarsinghpur 0221 | ;313 0221 | D313
31 |Meemuch 0122 | G122 0066 | 0.157 0.066 | 0.157
37 |(Panna 0074 | 0.08 | 0056 | 0.07 0.117 | 01112 0.056 | 0.112
33 [Ralsen 0.093 | 0,093 0.121 | 0371 0.083 | 0171
34 |Rajgarh 0.137 | 0.153 0.137 | 0,153
a5 |Ratlam 0.077 | 0.214 0.077 | 0.214
36 (Rewa 0,081 | 0,087 | 0.076 | 0.104 0,076 | 0.104
37 |Sagar 0.096 | 0.175 | 0128 | 0,118 | 0.09 | 009 009 | 0.175
38 [Satna 0.055 | 0055 | 0,072 | 0.099 | 0.073 | 0.O73 0.055 | 0.099
39 |5ehore 0,253 | 0.253 0.158 | 0.226 0.158 | 0.253
40  |Seonl 009 | 0.115 0.082 | 0.108 0098 | 0.115
41 |Shahdol 016 | 0.16 | 0.113 | 0,156 | 0.091 | D091 o091 | 016
42 |shajapur 0146 | 0.18 0.046 | D.18
43 |Sheopur 0.04 | 0153 004 | 0153
44  [Shivpuri 0,053 | 0.078 | 0.091 | 0.095 0,068 | 0,081 0,053 | 0095
45  |Sidhi 0.086 | 0.128 0.07 | 0084 0.07 | 0.188
46  |Simgrauli 0.085 | 0,095 0,053 | 0.053 0,116 | 0.116 0.053 | 0.116
47 |Tikamgarh 00z | 013 0402 | 043
48 |Ujjain 0.10% | 0165 0.109 | D185
49 |Umaria 0,092 | 0.092 | 0,108 | 0,131 0.092 | 0.131
=0 |vidisha 0.12 | 0135 012 | 0,135
0.055 | 0.62 | 0.116 | 0,116 | 0.062 | 0.257 | 0.04 | 0.188 | 0.056 | 0.157 | 0.049 | 0.213 | 0.056 | 0,157 | 0.053 | 0.103 | 0.096 | 0.115 | 0.07 | 0183 | 0,102 | 0.102 004 | 062
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Table 26 : Area Suitable for Water Conservation and Harvesting

SiNo |District Name Basalt | Sandstone | Shale BGC Gneiss Area
1 |Barwani 231 1625 1856
2 |Bhopal 1059 250 1349
3 |Burhanpur Al 1139 1779
4 |Chhatarpur 1 184 471 270 I5 3310 4311
5 |chhindwara 691 2 11 106 910
6 |Damoh n 460 1138 6 1646
7 |Datia 106 2 978
B |Dewas 115 2319 486 2940
9 |Dhar 3477 1 5 7 3400

10 |Gwalior 684 300 B84
11 |indore 3014 1014
12 |Khandwa RO HO%
13 |Khargone 3350 8 128 79 3634
14  |Mandsaur 5 2 4685 32 HEh 5631
15  |Marsinhpur 2024 671 363 309 20 31 14 155 3827
16 |MNeemuch 24 G20 a8 1080 171 2342
17 |Panna 123 24 7 535 688
18 |Rajgarh 33 3037 & 3968
19 |Ratlam 13 A165 4178
20 |Rewa 72 4327 B94
21 |Sagar 1534 936 758 5 121 3356
22 |Satna 1 5 966 pL15 ] 8497 4461
23 [Sehare 3008 n 3040
24 |Shajapur 2% 5593 5615
25  |Shivpuri 108 5 654 1078 343 104 3678 5970
26 |Tikamgarh 3406 3406
27 |Ujjain 5052 5052
Total 4669 122 aas77 5318 2286 1478 11692 109 214 206 155 20827

Area in 5g km
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Table 27: Area Suitable for Ground Water Development in Madhya Pradesh

SINo |District Name | Alluvium | Laterite | Basalt | Sandstone | Shale | Limestone Schist BGC Area
1 |Alirajpur 1016 420 56 1325 451 3308
2 |Anuppur 74 1968 1123 435 177 3786
3 |Ashoknagar 3440 1031 51 200 4723
4 |Balaghat 1276 182 355 12 Bl 2080 B63 4428 183 9239
5 |Barwani 3 3554 3576
6 |Betul 6258 1311 205 292 1906 B4 10056
7 |Bhind 4426 15 4441
8 |Bhopal 35 1335 i 1400
9  |Burhanpur 391 1027 1439

10 |Chhatarpur 1448 50 551 314 1475 4308
11 |Chhindwara 75 18 6129 1900 439 5 ki 2025 1 10834
12 |Damoh 45 3850 1735 5730
13 |Datia 1459 T 1568
14 |Dewas 2636 a3 613 214 473 4029
15 |Dhar 4061 335 22 250 4669
16 |Dindori 441 5806 106 B n7 369 037
17  |Guna 30 5 4876 1353 209 14 6287
18 |Gwalior 1963 16 1022 471 9 1 3592
19 |Harda 1355 1385 1 45 3 368 3315
20 |Hoshangabad 3927 1336 1319 3 2 110 BE99
21 |labalpur 1636 3i6 1884 3% 343 2594 43 238 129 153 F 5208
22 |Ihabua 2515 36 48 545 275 3421
23  |Katni B70 505 =T 1859 w7 127 741 414 65 L1 17
24  |Khandwa 5735 239 582 3 79 6648
25 |Khargone 4424 4424
26 |Mandla 3 5145 a5 & 199 15 gl 6211
27  |Morena 3811 2 953 115 i 4958
28 |Narsinhpur 960 6 341 2 a7 14 3 1362
29 |MNeemuch 627 1186 1314
30 |Panna 2 5 3776 2303 190 85 6381
31 |Raisen 1395 5754 1642 74 BE6S
32 |Rajgarh 2145 1 2146
33 |Ratiam G638 638

34 |Rewa 22483 1085 238 5814
35 |Sagar 5292 1238 1ED 24 166 21 6902
36 |Satna BB 23 1658 921 239 51 33 3060
37 |5ehore 1042 2458 1 26 14 3540
38 |Seoni 257 5751 121 5 2553 BE 8752
39 |Shahdol #12 4373 515 7 226 5 78 5634
40 |Shajapur 2 676 678

41 |Sheopur 431 13 4948 1050 88 6529
42 |Shivpuri 41 3153 1163 56 4344
43 |Sidhi 2 12 284 198 B7S 182 B43 4776
44  |Singrauli 7 57 2537 351 1773 677 45 333 5781
45  |Tikamgarh 7 1544 1551

46  |Ujjain 1038 1038
47  |Umaria 81 B16 3092 387 18 51 99 30 4657
48  |Vidisha 113 7093 105 10 731

Total 26575 2110 97409 48951 1B466 3528 6522 G610 1886 14339 604 418 127418
Area in 5g km
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Table 28: Aquifer wise Ground Water Management Plan of Madhya Pradesh

] . Area Suitable for Artificial Recharge/
Area Suitable for Development fur
Conservation
SINo |Name of Aquifer Area covered

Area % Area %
1 |Alluvium 31244 26575 85 4669 15
2 2232 2110 95 122 5
3  |Basalt 145987 97409 &7 48578 33

T
4 |Sandstone 54269 48951 a0 5318 10
5 |Shale 26752 18466 69 8286 3
T
& |Limestone 5006 3528 70 1478 10
7 18214 6522 36 11692 64
8 6719 6510 ag 109 2
9 2100 1886 a0 214 10
10 |BGC 14545 14339 a9 206 1
11 |Gneiss 759 604 80 155 20
12 418 418 100
308245 227418 80827

Area in 5q km
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WAY FORWARD

Ground Water has emerged as an important component of socio-economic development in
India. In the state of Madhya Pradesh the dependence on ground water is increasing rapidly. The
increased dependence on ground water for irrigation is also being reflected by the surge of number
of ground water abstraction structures in the recent past. More than 80% of the geographical area
of the state is underlain by the hard rock formations. Due to wide variation in rock types,
topography, water use and ground water potential. availability differs from place to place. In
addition water quality issues related to geogenic contamination such as fluoride, anthropogenic
contamination such as nitrate and inland salinity are the matter of concern in isolated areas of the
state.

The western part of the Madhya Pradesh state of is facing acute shortage of water due to
adverse hydrogeological conditions, causing over-exploitation situation. There is urgent need of
judicious and planned use of ground water as the extraction of ground water is increasing rapidly. A
comprehensive approach for artificial recharge and rain water harvesting in state is required for
sustainable management of this resources.

In order to address the challenges, this aquifer atlas in its present form is primarily baseline
data for prioritisation of areas of ground water management through community involvement.
There is a need to further classify aquifers into smaller aquifer management units based on detailed
surveys by characterization of local geology, hydrogeology and hydro-geochemistry on 1:50,000
scale.

Further, the information so collected need to be utilized for preparation of conceptual model of
the aquifer system for managing the ground water resources through aquifer response model. This
would require dovetailing of activities being taken up by administrators, stakeholders, researchers,
planners and professionals and managing the resources in participatory mode.
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INFORMATION / DATA SOURCE

Central Ground Water Board, Ministry of Water Resources, Govt. of India
Central Water Commission, Ministry of Water Resources, Govt. of India
Directorate of Census, Ministry of Home Affairs, Govt. of India

Election Commission of India

Forest Survey of India, Ministry of Environment & Forest, Govt. of India
Geological Survey of India, Ministry of Mines, Govt. of India

India Metrological Department, Ministry of Earth Sciences, Govt. of India

W N8y BB W e

Survey of India, Ministry of Science & Technology, Govt. of India
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CENTRAL GROUND WATER BOARD
NORTH CENTRAL REGION

MINISTRY OF WATER RESOURCES
GOVERNMENT OF INDIA
Email:rdncr-cgwb@nic.in
www.cgwb.gov.in

Phone: 0755-2557639, 2760090




