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MESSAGI

Groundwater is a vital supply of water on Earth that is uscd for drinking, agriculiure and for
industry purpose. Rainfall is the main source of groundwater resource. Effective and responsible
management ol groundwater is essential to sceure water necds for generation to come. Uncertai nty,
variations in rainfall pattern due to climatic changes coupled with growing population and the
increasing demand of water for irrigation practices has led 1o heavy stress on groundwatsr
resources. Majority part (92%) of the state is covered by hard rocks i.e. basalt that are unfavourzhle
for groundwater storage. Regular assessments of groundwater resources provide scientific

foundation for proper planning of various groundwater-based schemes in the state.

The Groundwater Resource Estimation for Maharashtra State is jointly carried out by GSDA
in association with CGWRB. The groundwater resource estimation exercise is carried out on web-
based application ie. India-Groundwater Resources Estimation System (IN-GRES). This
collaborative effort of groundwater assessments has culminated in the “Report on State Compilation
of Dynamic Groundwater Resources of Maharashtra for the year 20247, The reports are available
on the website of IN-GRES.

This report will serve as a critical resource document for planners, policy makers and
administrators for different projects related to groundwater conservation, groundwater supplies.

groundwater management ete,

[ appreciate the efTorts of all the officers and staff of GSDA and COWE invelved in the
process of completing the Groundwater Resources Estimation of 2024 for the State of Maharashira,
[ am keenly looking forward that this report will help in planning better groundwater nanagement

in the state of Maharashtra,

Princiyfil Sceretary—""
Date: Water Supply wnd Sanitation Department
Mantralaya, Mumbai
Govermuent of Maharashtra,
Maharashira State
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Commissioner,
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Government of Maharashtra,
Pune 05

MESSAGE

Groundwater, although hidden below the Earth’s surface, it is the prime resource of our
country and majority of the drinking water sources are dependent upon groundwater in rural areas.
It plays a pivotal role in agricultural productivity and supporting livelihoods across the nation.
Groundwater sustains the flow of rivers, streams, and helps to maintain wetland ecosystem. It is of
vital importance for sustaining life. health, and integrity of ecosystems.

Around 92% of the State’s area is occupied by hard rocks i.e. basalt. and because of
variations in its basic characteristics. physiography and variability in the rainfall, there are
limitations for the groundwater availability. The availability of groundwater is very uneven, in
space. time and depth. The uneven distribution of groundwater in the State can be mainly attributed
to regional variation of rainfall and highly heterogeneous lithology. Scientific understanding and
proper management of groundwater is essential for its responsible use and to make it long lasting
resource of our country.

The groundwater resource estimation in the state of Maharashtra is carried out based on
latest norms and guidelines of the GEC-2015 Methodology prepared by CGWB. This exercise is
done jointly by GSDA in association with CGWB. The resource estimation exercise is carried out
on web-based application i.e. India-Groundwater Resources Estimation System (IN-GRES)
provided by CGWB. This collaborative effort of groundwater assessments has come up in the form
of ‘Report on State Compilation of Dynamic Groundwater Resources of Maharashtra for the  year
2024 ", I urge. all stakeholders. state Government planners. policy makers and civil societies to
leverage the insights from this compilation and safeguard our groundwater resources.

I appreciate the efforts taken by officers of GSDA and CGWB who have been involved in
the process of completing Groundwater Resources Estimation of 2024 for the state of Maharashtra.
I am optimistic that this report will be useful to the planners. policy makers. farmers, and other
stakeholders for better management of groundwater resources in the state.

(Dr. Bhalchandra Chavan, 1as)
Commissioner
Groundwater Surveys and Development Agency,
Government of Maharashtra,
Pune






Preface

The Central Ground Water Board, Ministry of Jal Shakti, Govt of India in
coordination with Groundwater Surveys and Development Agency (GSDA),
Government of Maharashtra has taken up the re -as s es s me n tDynamit i
Groundwater Resources of Maharashtra, 2024 0O based on the | atest
and data. The National Water Policy of India, regards groundwater as one of the most
crucial elements in development planning. Therefore, an accurate assessment of this
vital resource is to be done at periodic interval since 2002 .

Presently ~53 % of states population is dependent on farm activity for their
livelihood and agric ulture contributes 18 % to its GDP (2021 -22). Demand on
groundwater resources is further increasing due to pace of industrial development
which, often leading to unsustainable withdrawal of groundwater resources. The state
having a population of ~11.24 cro re is spread over in an area of ~3.08 lakh Km 2 and
receives a normal annual rainfall ranging from 500 -600 mm. The state in mainly
underlain by hard rock aquifers (~93% of geographical area). The Govt, has adopted
many proactive measures in water sector, a s a result of it, stage of groundwater
extraction reduced by 1.87 % in the last 4 years and presently ~84% blocks are under
safe category.

| sincerely appreciate the efforts made by Scientists from CGWB, viz., Sh. Modi
Durgaprasad, Mrs. Parveen Kaur, Dr. J. Davithuraj, Mrs.  Priti D. Raut and team of
Officers from GSDA, viz., Dr. Vijay V. Pakhmode, Joint Director, Dr. Pramod P. Reddy,

Dy. Dire ctor, Mrs. Suvarna Shitole, Jr. Geologist and Shri Pradip Kadam, SA, under

the guidance of Smt. Pavneet Kaur, IAS, the Commissioner and Dr. Bhalchandra
Chavan, IAS, the = Commissioner, GSDA, Pune in bringing out this report. | also put on
record the sincere efforts made by all Sr. Geologist of GSDA from district unit office

and their team of officers and technical staff in collecting, entry and validating the field

data.

| sincerely thank the com mittee members of SLC under the Chairmanship of
Principal Secretary, WS & SD, Govt of Maharashtra for giving their valuable comments
in finalizing the report. The constant guidance and support provided by Shri Sanjay
Khandare, I.A.S., the Principal Secreta ry (WS & SD), Govt of Maharashtra, is duly
acknowledged.

I, sincerely hope that the present report will serve as useful tool to the
administrators, planners and government authorities in decision making and planning

of groundwater schemes and regulation a t field level.

:l::-:‘-. .-"_F-’I"a-ul-l'\_'. i
Nagpur AT —7
Date: 31 st March ,20 25 ( Dr. Pandith Madhnure)

Scientist -D & Head of Office
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SALIENT FEATURES OF MAHARASHTRA

Location
Latitude 15 A4 020A0t0006 2E
Longitude 72A30A3006 80
Area 3,07,713 sgkm
Physiography 1. TheSahyadri Range (Western Ghats)

2. The Western Coastal Tract (Konkan
3. The Eastern Plateau (Deccan Plateau)

Population (census 2011)

112,374,333 (112.37 million)
(Male-58.3 million and Femai&4.0 million)

Urban Population

50.81 million (45.23%)

Rural Poplation

61.56 million (54.77%)

Rainfall Zone

High Rainfall

2000 to 3500 mm

DPAP Area

400 to 700 mm

Assured Rainfall

800 to 1250 mm

Land Use(20192020)

Area under Forest 61936 sgkm
Gross Cropped area 232.12 sg.km. as per SER
Netarea Sown 168.15 sq.km
Soils Lateritic Soil, Shallow Black cotton soil, Deep Black
cotton soil

Plains and Central Highland

Brown to black calcareous loams and clay

Western Ghats and Peninsul
Plateau

Shallow brown to dark brown gravel, loamstagh
slopes, red to reddish brown laterites and lateritic soil
high level

Coastal Plains

Laterites and lateritic soils red to reddish brown loam
nortlateritic origin

Geology

Quaternary Alluvium

14498 sgkm (5.71%)

Deccan Trap lavows

250026 sgkm (81.25%)

Gondwana Rock Formation

4808 sgkm (1.56%)

Proterozoi

6190 sgkm (2.01%)

Precambrian Basement

32191 sqkm (10.46%)

Complex
Cropping Pattern
Konkan Paddy, horticulture and vegetables
WesternMaharashtra Jowar, wheat, sugarcane, groundnut, onion, horticult

sunflower, etc.

Central Maharashtra

Jowar, wheat, cotton, sugarcane, grams, vegetablg
sunflower, safola

Vidarbha

Paddy, Jowar, Wheat, Cotton, Orange, Grams, Chilli

Khandesh

Jowar, maize, grams, banana, wheat and chilli




River Basins 5 basin & 15 sub basins
Godavari 1,52,811 (49.8%)
H Krishna 69,032 (22.6%)
Tapi 51,304 (16.8%)
Coastal (westerl§jlowing) 33,228 (10.80%)
Narmada 1,417 (0.006%)
watersheds 1538 (1534+4 Talukas)

*The district adminsitravtive boundary and basin boundariegonsidered for ground water resource

assesement (Plate | and Plate II).
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DYNAMIC GROUND WATER RESOURCES OF MAHARASHTRA, 2024

AT A GLANCE

1. Total Annual Ground Water Recharge 33.03 BCM
2. Annual Extractable Ground Water 31.15 BCM
Resources
Annual Ground Water Extraction 16.50 BCM
4. Stage of Ground Water Extraction 52.99 %
CATEGORIZATION OF ASSESSMENT UNITS
(Blocks/ Mandals/ Taluks)
Sl. Category Assessment | Recharge worthy Area | Annual Extractable
No Units Ground Water
(Taluk) Resource
No. % in sq. km % (in mcm) %
1 | Safe 302 | 84.12 | 204777.39 78.65 25212.56 80.95
2 Semi Critical 41 | 11.42 | 40751.55 15.65 4317.33 13.86
3 | Critical 7 1.95 7709.54 2.96 902.27 2.9
4 | Over-Exploited | 8 2.23 6333.63 2.43 715.28 2.3
5 | Saline 1 0.28 776.89 0.3 45.04 -
TOTAL 359 100 260349.01 100 31147.44 100




EXECUTIVE SUMMARY

Ground Water Resource Assessment is carried out at periodical intervals jointly by the
Ground Water Survey and Development Agency (GSDA) in collaboration with the Central Ground
Water Board (CGWB), Central Region, Nagpur, based on the revised Methodology known as
Groundwater Estimation Committee 2015 (GEC-2015) Methodology under the supervision of
State Level Committee (SLC) and under overall guidance of Central Level Expert Group (CLEG).

Such joint exercises have been taken up earlier in 1980, 1995, 2004, 2009, 2011, 2013,
2017, 2020 and 2022. From 2022, the exercise is being carried out annually. The assessment
involves computation of Dynamic Ground Water Resources or Annual Extractable Ground Water
Resource, Total Annual Ground Water Extraction (utilization) and Stage of Ground Water
Extraction. The assessment units (Talukas/blocks/mandals) are categorized based on Stage of
Ground Water Extraction, which are then validated with long-term water level trends. The
assessment prior to that of year 2017 were carried out following Ground Water Estimation
Committee (GEC) 97 Methodology, whereas from 2017 onwards assessment is based on norms
and guidelines of the GEC 2015 Methodology. The main source of replenishable ground water
resources is recharge from rainfall, which contributes to nearly 65 % of the total annual ground
water recharge. The State receives rainfall mainly during the south-west monsoon season (June
to September). Normal rainfall varies from as low as 500mm in Akola district to as high as 3700
mm in parts of Mumbai.

Type of rock formations and their storage and transmissive characteristics have a
significant influence on ground water recharge. The State is underlain by diverse rock types of
different geological ages from Pre-Cambrian to Recent. Large part of the State is underlain by
Basaltic hard rock where dug wells are predominant. They mostly tap the weathered zone and
fractures/joints. The central part of Maharashtra which is a drought prone area, receives very
less rainfall i.e., from 400 to 700 mm, but the geology is favorable for the ground water recharge.
Hence, in this area the dependency on groundwater is high. Ground water resources have been
assessed for 1538 watersheds (1534 + 4 Taluks of Mumbai) in the State and subsequently
apportioned to taluka level. For the current year, assessment of Ground water resources for 6
Urban areas has also been carried which includes Nagpur City (District Nagpur), Pune City
(District Pune), Mumbai (District Mumbai), Andheri, Kurla and Borivali (District Mumbai
Suburban). Overall, the total number of assessment units assessed is 359 (Taluk) from 36
districts. The Annual Ground water resources for the State has been estimated as 33.03 bcm
and Annual Extractable Ground Water Resources is 31.15 bcm. The Annual Ground Water
Extraction is 16.50 bcm and Stage of Ground Water Extraction is 52.99%.

Out of 359 assessment units (taluk), 8- uni ts
exploitedb5%) anidCri(tli. ®al as dBemiitcal 01hAnd e ms
assessment units (84.1 %) as O0Safed and 1 unit (
km recharge worthy area of the State, -E&k3»3D.iG2dDq
7709.543 sg. km (296 %) under O6Cri tical 6, 40751.55-csqti&al @
204777.39 sq. km (78.65 %) under O0Safed and 77E¢€
categories of assessment units. As compared to 2023 assessment, the annual Ground Water
Recharge and annual extractable ground water resources in 2024 has increased marginally from
32.76 bcm to 33.03 bcm and 30.95 bem to 31.15 and Annual Ground Water Extraction has
decreased marginally from 16.66 bcm to 16.50 bcm in 2024. The Stage of Ground Water
Extraction has also decreased marginally from 53.83% to 52.99% (53%) due to various supply
side and demand side interventions taken by the government.






CHAPTER 1
INTRODUCTION

Water is a fundamental resource essential for life, and groundwater has become a crucial natural

resource for meeting the freshwater needs of various sectors in India. However, the sustainable
development and efficient management of this limited resource pose significant challenges.
Groundwater is the backbone of Indiabs agricul tu
62% to irrigation, 85% to rural water supply, and 50% to urban water supply. Although groundwater

is replenished annually, its availability is uneven across different locations and times. The
groundwater in the zone of water level fluctuation is primarily recharged annually, with rainfall being

the main contributor.

The National Water Policy of 2012 emphasizes periodic, scientific assessments of groundwater
resources, including evaluating trends in water availability due to factors such as climate change
during water resource planning. To meet growing water demands, the policy advocates for direct
rainfall use, desalination, and minimizing unnecessary evapotranspiration to augment usable water
resources. Additionally, the policy prioritizes safe water for drinking and sanitation, followed by
other domestic needs (including animals), food security, subsistence agriculture, and minimum
ecosystem needs. Any remaining water should be allocated to promote conservation and efficient
use. Therefore, sustainable groundwater utilization requires a realistic and scientifically sound
guantitative assessment of its availability.

1.1 PREVIOUS ASSESSMENTS

The first systematic groundwater assessment methodology was developed in 1979 by the Ground
Water Over-Exploitation Committee. In 1982, the Ground Water Estimation Committee (GEC) was
formed, and its recommendations led to the GEC 1984 methodology for assessing dynamic
groundwater resources. In 1995, a new committee reviewed and revised the methodology, resulting
in GEC 1997. To address challenges in hard rock terrains, further revisions were made in 2001.
Dynamic groundwater resources were assessed using GEC 1997 methodology for base years
2004, 2009, 2011, and 2013. Comprehensive revisions led to the GEC 2015 methodology, which
has been used for assessments since 2017 (2017, 2020, 2022 & 2023). In the State of
Maharashtra, groundwater is an important source to meet the water requirements of various
sectors. Demands for groundwater resources are ever increasing and competition amongst users
has intensified. Hence, the sustainable development of groundwater requires precise quantitative
assessment based on scientific principles.

In the present assessment (as in 2024), the total annual groundwater recharge in the Maharashtra

State has been assessed as 33.03 BCM. Keeping an allocation for natural discharge, the annual
extractable ground water resource has been assessed as 31.15 BCM and the annual groundwater
extraction is 16.50 BCM. The stage of groundwater extraction for the state as a whole works out to

be 52.99 %. A comparison of Ground water resources assessment from 2004 to 2024 is given in

Table 1.1. Out of the total 359 assessment units (Taluks) in the state, 08 units (2.23%) have been

cat egor i z eedx pa sowl@reegdednd water extraction exceeds the annually replenishable

ground water recharge. In 07 (1.95 %) assessment units the stage of groundwater extraction is
between90-1 0 0% and have been categorized as <«@Ciitticaal
units, where the stage of ground water extraction is between 70 % and 90 % and 302 (84.12 %)
6Safe 6units, where the stage of Ground water ex
is 01 (0.28%) assessment unitthathasbeen categori zed as 6Salined a
water in phreatic aquifers in this is brackish or saline. Categorization of assessment units (Taluk)

from 2004 to 2024 is given in Table 1.2.



Since, the ground water resources assessment has been carried out on Watershed basis and
apportioned to Taluk level, the categorization of assessment units Watershed-wise is also given in
Table 1.2 &1.3. Graphical representation is given in Fig 1.1, 1.2 & 1.3. and Plate 4 & 5
respectively.

1.2 GROUND WATER ASSESSMENT AND MANAGEMENT INITIATIVES

The findings from groundwater resource assessments are used by planners and stakeholders for
managing and optimizing groundwater use. The Government of India has planned and
implemented several measures based on these assessments, CGWB has taken up National
Aquifer Mapping & Management Programme (NAQUIM) for mapping of major aquifers, their
characterization and formulation of Aquifer Management Plans, to ensure sustainability of the
resources, prioritizing Over-exploited, Critical and Semi-critical assessment units. CGWB has also
initiated NAQUIM 2.0 in identified priority areas to address groundwater management issues.

1. The Ministry of Jal Shakti has issued a Model Bill to States/UTs for groundwater regulation
and initiated the NAQUIM Programme to map and manage major aquifers, focusing on
over-exploited areas.

2. CGWB has taken up high resolution mapping aquifers through the state-of-the-art heli-
borne geophysical surveys prioritizing the water stressed Over Exploited, Critical and Semi
Critical areas. So far, nearly 1.0 lakh sq km area has been covered under this survey in arid
parts of NW India. The results of the Heliborne Survey are being used for preparing village/
panchayat level aquifer maps and suitable management interventions.

3. Atal Bhujal Yojana (ATAL JAL) with focus on community participation and demand side
interventions for sustainable ground water management in identified water stressed areas
has been taken up by DoWR RD &GR. This scheme is expected to contribute significantly
towards the water and food security of the participating States. The scheme was launched
by the Hondéble Prime Minister on 29102022019
for a period of 5 years.

4. The scheme is being taken up in 8220 water stressed Gram Panchayats of 229
administrative blocks/ Talukas in 80 districts of seven states, viz. Haryana, Gujarat,
Karnataka, Madhya Pradesh, Maharashtra, Rajasthan and Uttar Pradesh spread over
Northern, Central and Southern Parts of the Country.In the state of Maharashtra Atal Bhuijal
Yojana Scheme is implemented in 1442 villages from 43 blocks covering 13 districts having
provision of 925.77 Cr.

5. Master Plan for Artificial Recharge to Groundwater- 2020 has been prepared by CGWB in
consultation with States/UTs which is a macro level plan indicating various structures for
the different terrain conditions of the country including estimated cost. The Master Plan
envisages construction of about 1.42 crore Rainwater harvesting and artificial recharge
structures in the Country to harness 185 Billion Cubic Meter (BCM) of monsoon rainfall.

6. Several State Governments are implementing watershed development programmes, in
which, ground water conservation is an integral part. Water conservation measures are also
taken up as a part of the MGNREGA.

7. Pradhan Mantri Krishi Sinchayee Yojana (PMKSY) Ground Water Component is
implemented by the Ministry of Jal Shakti, Government of India, to create irrigation potential
through groundwater in Safe assessment units where there is sufficient scope for further
future ground water development.

Jal Shakti Abhiyan-1 (JSA-1) launched in 2019 across 1592 blocks in 256 water-stressed
districts, focused on water conservation, rainwater harvesting, and resource management



through targeted interventions. Expanded in 2021 as "Catch the Rain," it covered all districts
nationwide, continuing through 2022 and 2023.

The assessment results forms the foundation for planning, implementing management schemes,
projects, and regulation of groundwater resources for various State Governments.

1.3 CONSTITUTION OF COMMITTEE FOR MAHARASHTRA

The assessment of Ground water resources for the State of Maharashtra have been estimated by
the Ground Water Survey and Development Agency (GSDA) in collaboration with the Central
Ground Water Board (CGWB), Nagpur based on the revised GEC-2015 Methodology. The present
exercise on groundwater assessment as on March 2024 is also carried out in accordance with the
protocol of GEC-2015 under the supervision of State Level Committee (SLC) and under overall
guidance of Central Level Expert Group (CLEG). The SLC committee was constituted vide GR.
No. Bhujal-1822/C.R. 29/WS-15 dated 27.01.2022. Enclosure-l. Government Resolution for
cconstitution of Permanent State Level Committee for Estimation of Ground Water Resources
based on GEC-2015 Methodology enclosed as Enclosure-ll. As suggested in the protocol, the
Groundwater Assessment Cell has been formed at State Level within the Directorate of
Groundwater Surveys and Development Agency, Pune. The identification of data gaps and
updating of database with respect to 2024 has been done in the GSDA. The entire data base has
been reconciled jointly by GSDA and CGWB, Nagpur in a series of online/physical meetings.

1.4 BRIEF OUTLINE OF THE PROCEEDINGS OF THE COMMITTEE

The State Level Technical Committee was held under the Chairmanship of Shri Sanjay Khandare,
IAS, Principal Secretary, Department of Water Supply and Sanitation, Govt. of Maharashtra,
Mumbai on 04™ October 2024. The meeting was held in hybrid mode for finalization of Ground
Water Resource Estimation 2024 (GWRE-2024) for the State of Maharashtra jointly carried out by
Ground Water Surveys & Development Agency (GSDA), Pune and Central Ground Water Board
(CGWB), Nagpur. Dr . Pandi t hHeMaadd hafu & Blénfber Secretary convened the
meeting and the concerned Members of SLC participated during the meeting.

During the meeting, Dr. Pr a mo d ,edduBtirgctor ( R & G3IPA, Pune made a detailed
presentation on ground water resource assessment of Maharashtra component-wise (recharge &
discharge) as on 2024 and also compared it with the previous assessment 2023.

During the discussions, the Chairman of the committee and P r i n Sécpetarl appreciated the
efforts of CGWB & GSDA in completing the assessment and finally approved the Dynamic Ground
Water Resources - 2024 (GWRE-2024) for the state of Maharashtra. Mi nutes of t he
e ncl| asEdosure-lll.



Table-1.1: Comparison of Ground water Resourcesassessmendf Maharashtra from 2004to 2024
Ground Water ResourcesAssessment
Annual Ground Water Recharge (BCM)

S.No
1.
2.

3.

2004 2009

32.96 35.73

Annual Extractable Ground Water Resour 31.21 33.81

(BCM)

Annual Ground Water Extraction for

Irrigation, Domestic & Industrial uses

(BCM)

Stage of Ground Water

Extraction

15.09 16.95

48

50

2011 2013 2017 2020 2022 2023 2024
33.95 33.19 31.64 32.28 32.28 32.89 33.03
32.15 31.48 29.90 30.50 30.45 31.06 31.15

17.18 17.07 16.33 16.69 16.65 16.70 16.50

53

54

54.62 54.71 54.68 53.74 52.99

Table-1.2 Categorization of assessmentinits of Maharashtra (Taluk-wise) from 2004to 2024

2004 2009 2011 2013 2017 2020 2022 2023 2024
No.| % | No.| % | No. | % | No. | % | No.| % | No.| % | No.| % No. % No. %
S.no | Total Assessed | 318 353 353 353 353 353 353 353 359
units
1. | Safe 28719032492 (3249232492271 77 |271| 77 |272| 77 277 78 302 84
2. | Semkcritical 23 | 7119|5119 5(19|5|61| 17 | 63 | 18 | 62 18 57 16 41 11
3. | Critical 1 0 1 0 1 0 1 0 9 3 8 2 7 2 9 3 7 2
4. | Over-Exploited | 7 2 9 3 9 3 9 3| 11 3 10 3 11 3 9 3 8 2
5. | Saline 0 0 0 0 0 0 0 0 1 /028 1 [0.28] 1 0 1 0 1 0




Table-1.3: Categorization of assessmentinits of Maharashtra (watershedwise) from 2004to 2024

2004 2009 2011 2013 2017 2020 2022 2023 2024
No. %
No. % | No. | % No. | % No. | % No. | % No. % No. % No. %
Total
S.No. Assessed 1505 1531 1531 1531 1535 1534 1534 1534 1538
units
1 Safe 1242 | 83 | 1332| 87 | 1347| 88 | 1338| 87 | 1127| 73 | 1157| 75.42 | 1163 | 75.81| 1180 | 76.92 | 1239 | 80.55
2 Semi-critical 163 11 | 119 8 100 7 111 7 291 | 19 | 282 | 18.38 | 274 | 17.86 264 17.20 | 221 | 14.36
3 Critical 20 1 3 0 4 0 4 0 46 3 28 1.82 30 1.95 25 1.62 19 1.23
4 Over- 76 5 73 5 76 5 74 5 67 4 63 4.10 63 4.10 61 3.97 55 3.57
Exploited
5 Saline 4 0 4 0 4 0 4 0 4 0 04 0.26 04 0.26 04 0.26 04 0.26
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Percentage of Assessment Units (Taluk) under different Categories
(2004 to 2024)
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2008|2004 2009 2000 2011] 2011l 2013] 2013|2017 2017] 2020 | 2020 | 2022 | 2002 | 2023 | 2023 | 2024 | 2024
No. % No. % No. % No. % No. % No. % No. % No. % No. %
Total Assessed
o Asesset 1 31 353 353 353 353 353 353 353 359
units
Safe 287 | 90 | 324 | 92 | 324 | 92 | 324 | 92 |2 | 1 | 2an | 17 || 17| 2 | s | s | s
] 2 7 19 5 19 5 19 5 61 17 | 6 8 | 6 | 18 | 57 | 16 | 41 11
Critical 1 0 1 0 1 0 1 0 9 3 8 2 7 2 9 3 7
Over-Exploited | 7 2 9 3 9 3 9 3 1 3 10 3 1 3 9 3 8
Saline 0 0 0 0 0 0 0 0 1 | 028 | 1 | 028 | 1 0 1 0 1

Fig.-1.2 Percentage of Assessment Units (Taluk) urd different Categories (2004 to 2024)
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Percentage of Assessment Units (Watershed) under different Categories
(2004 to 2024)
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N Total 1505 1531 1531 1531 1535 1534 1534 153 1538
-INO. Assessed
units
1 Safe 1242 | 83 | 1332 | 87 | 1347| 88 | 1338| 87 | 1127| 73 | 1157| 75.42 | 1163 | 75.81| 1180 | 76.92 | 1239 | 80.55
2 Semi-critical 163 11 | 119 8 100 7 111 7 201 | 19 | 282 | 18.38 | 274 | 17.86 264 17.20 | 221 | 14.36
3 Critical 20 1 3 o) 4 0 4 o) 46 3 28 1.82 30 1.95 25 1.62 19 1.23
4 Over- 76 73 5 76 5 74 5 67 4 63 4.10 63 4.10 61 3.97 55 3.57
Exploited

5 Saline 4 0 4 0 4 0 4 o) 4 0 04 0.26 04 0.26 04 0.26 04 0.26

Fig.-1.3: Percentageof Assessment Units (Watershed) under different Categories (2004 to 2024)




CHAPTER 2
GROUND WATER RESOURCE ESTIMATION METHODOLOGY

Ground water resource as in 2024 have been estimated following the guidelines mentioned in the
GEC 2015 methodology using appropriate assumptions depending on data availability. The
principal attributes of GEC 2015 methodology are given below:

It is also important to add that as it is advisable to restrict the groundwater development as far as
possible to annual replenishable resources, the categorization also considers the relation between
the annual replenishment and groundwater development. An area devoid of ground water potential
may not be considered for development and may remain safe whereas an area with good
groundwater potential may be developed and may become over exploited over a period. Thus,
water augmentation efforts can be successful in such areas, where the groundwater potential is
high and there is scope for augmentation.

2.1 GROUND WATER ASSESSMENT OF UNCONFINED AQUIFER

Though the assessment of ground water resources includes assessment of dynamic and in-
storage resources, the development planning should mainly focus on dynamic resource as it gets
replenished on an annual basis. Changes in static or in-storage resources normally reflect long-
term impacts of ground water mining. Such resources may not be replenishable annually and may
be allowed to be extracted only during exigencies with proper planning for augmentation in the
succeeding excess rainfall years.

2.1.1 Assessment of Annually Replenishable or Dynamic Ground Water Resources

The methodology for ground water resources estimation is based on the principle of water
balance as given below i

(S ll o |=<> 4.. e
Nt T < Mt a0 Bk sssssss8sm

Equation (1) can be further elaborated as i
A A At e v dare 4k dved 71 d1 070 r

Where,

P S- Change is storage

Rrr - Rainfall recharge

Rstr - Recharge from stream channels

Rc - Recharge from canals

Rswi - Recharge from surface water irrigation

Rew - Recharge from ground water irrigation

Rtp - Recharge from Tanks & Ponds

Rwcs - Recharge from water conservation structures
VF - Vertical flow across the aquifer system

LF - Lateral flow along the aquifer system (through flow)
GE - Ground Water Extraction

T - Transpiration

E - Evaporation

B - Base flow

Due to lack of data for all the components in most of the assessment units, at present the water

budget has been assessed based on major components only, taking into consideration certain

reasonable assumptions. The estimation has been carried out using lumped parameter estimation
9



approach keeping in mind that data from many more sources if available may be used for refining
the assessment.

2.1.1.1 Rainfall Recharge

Ground water recharge has been estimated on ground water level fluctuation and specific yield
approach since this method considers the response of ground water levels to ground water input
and output components. In units or subareas where adequate data on ground water level
fluctuations are not available, ground water recharge is estimated using rainfall infiltration factor
method only. The rainfall recharge during non-monsoon season has been estimated using rainfall
infiltration factor method only.

21111 Ground Water Level Fluctuation Method

The ground water level fluctuation method is used for assessment of rainfall recharge in the
monsoon season. The ground water balance equation in non-command areas is given by

oA 4444 Hetdast W A5 73 73 7rd r (888888888

Where,

M S- Change is storage

Rrr - Rainfall recharge

Rstr - Recharge from stream channels

Rswi - Recharge from surface water irrigation

Rew - Recharge from ground water irrigation

Rtp - Recharge from Tanks& Ponds

Rwcs - Recharge from water conservation structures
VF - Vertical flow across the aquifer system

LF - Lateral flow along the aquifer system (through flow)
GE - Ground water extraction

T - Transpiration

E - Evaporation

B - Base flow

Whereas the water balance equation in command area have another term i.e., Recharge due to
canals (Rc) and the equation is as follows:

Ao 44y 4994 9¢ et dqrr 4 54 T3 3774 £ (888888

The change in storage has been estimated using the following equation:
H Y] = {1888888888888888888888888
Where,
P S- Change is storage
aoh - rise in water level in the monsoon season
A - Area for computation of recharge
Sy - Specific Yield
Substituting the expression in equation (5)
fluctuation and specific yield, the equations (3) & (4) becomes (6) & (7) for non-command and
command sub-units,

192 YD = ¢ 444 A4sedqec 4 dveg T3 T3 974 F
888888

147 Yl = 4|”182j+é|34|84 T et daze WAzt T3 d3 074 7
Where base flow/ recharge to/from streams have not been estimated, the same is assumed to be
zero. The rainfall recharge obtained by using equation (6) and (7) provides the recharge in any

particular monsoon season for the associated monsoon season rainfall. This estimate has been
normalized for the normal monsoon season rainfall as per the procedure indicated below.

Normalization of Rainfall Recharge
10



Let Ri be the rainfall recharge and ri be the associated rainfall. The subscript fAi 0 t akes

N where N is the number of years for which data is available. This should be at least 5. The rainfall
recharge, Ri is obtained as per equation (6) & equation (7) depending on the sub-unit for which
the normalization is being done.

After the pairs of data on R; and r; have been obtained as described above, a normalisation
procedure is carried out for obtaining the rainfall recharge corresponding to the normal monsoon
season rainfall. Let r(normal) be the normal monsoon season rainfall obtained as the average of
recent 30 to 50 years of monsoon season rainfall. Two methods are possible for the normalisation
procedure. The first method is based on a linear relationship between recharge and rainfall of the
form

{ +£88888888888888888888888

Where,

R = Rainfall recharge during monsoon season

r = Monsoon season rainfall

a = a constant

The computational procedure is followed in the first method is as given below:
gl =|> = pO+m

144 »OFB—rg Y 888888888a888888

Where,

Rre(normal) - Normalized Rainfall Recharge in the monsoon season
Ri- Rainfall Recharge in the monsoon season for the i"year
r(normal) - Normal monsoon season rainfall

r- Rainfall in the monsoon season for the i" year

N - No. of years for which data is available

The second method is also based on a linear relation between recharge and rainfall. However,
this linear relationship is of the form,

4, c »OFm »- - »OFH888888888888888888888

Where,

Rrr(normal) - Normalized Rainfall Recharge in the monsoon season
r(normal) - Normal monsoon season rainfall

a and b - Constants.

The two constants 06ad and 6boé in the above
analysis. The computatiogal procedure has been followed in the second method is as given below:
=|= ———388888888888888888

+IJ1|+"1|
$ T 8888888888888888888

Where,
4 4 4 4

2.1.1.1.2 Rainfall Inﬁltration Fact:::(%)r Method

The rainfall recharge estimation based on Water level fluctuation method reflects actual field
conditions since it takes into account the response of ground water level. However the ground
water extraction estimation included in the computation of rainfall recharge using water level
fluctuation approach is often subject to uncertainties. Therefore, the rainfall recharge obtained
from water level fluctuation approach has been compared with that estimated using rainfall
infiltration factor method. Recharge from rainfall is estimated by using the following relationship i

11
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Where,

Rre - Rainfall recharge in ham

A - Area in hectares

RFIF - Rainfall Infiltration Factor

R- Rainfall in mm

a - Minimum threshold value above which rainfall induces ground water recharge in mm

The threshold limit of minimum and maximum rainfall event which can induce recharge to the
aquifer is considered while estimating ground water recharge using rainfall infiltration factor
method. The minimum threshold limit is in accordance with the relation shown in equation (13)
and the maximum threshold limit is based on the premise that after a certain limit, the rate of storm
rain is too high to contribute to infiltration and they will only contribute to surface runoff. Thus, 10%
of Normal annual rainfall has been taken as minimum rainfall threshold and 3000 mm as maximum
rainfall limit. While computing the rainfall recharge, 10% of the normal annual rainfall has been
deducted from the monsoon rainfall and balance rainfall is considered for computation of rainfall
recharge. The same recharge factor is used for both monsoon and non-monsoon rainfall, with the
condition that the recharge due to non-monsoon rainfall is taken as zero, if the normal rainfall
during the non-monsoon season is less than 10% of normal annual rainfall. In using the method
based on the specified norms, recharge due to both monsoon and non-monsoon rainfall has been
estimated for normal rainfall, based on recent 30 to 50 years of data.

2.1.1.1.3 Percent Deviation

After computing the rainfall recharge for normal monsoon season rainfall using the ground water
level fluctuation method and rainfall infiltration factor method these two estimates is compared with
each other. A term, Percent Deviation (PD) which is the difference between the two expressed as
a percentage of the later is computed as

Fr 144" ¢ ?TFT!D»;;;;i;DhHEID 8888888888
Where, )

Rrr (normal, wifm) = Rainfall recharge for normal monsoon season rainfall estimated by the
ground water level fluctuation method
Rrr (normal, rifm) = Rainfall recharge for normal monsoon season rainfall estimated by

the rainfall infiltration factor method

The rainfall recharge for normal monsoon season rainfall is finally adopted as per the criteria given
below:

1 If PD is greater than or equal to -20%, and less than or equal to +20%, Rgrr (normal) is
taken as the value estimated by the ground water level fluctuation method.

1 If PD is less than -20%, Rrr (normal) is taken as equal to 0.8 times the value estimated by
the rainfall infiltration factor method.

| If PD is greater than +20%, Rrr (nOrmal) is taken as equal to 1.2 times the value estimated
by the rainfall infiltration factor method.

2.1.1.2 Recharge from Other Sources

Recharge from other sources constitutes recharges from canals, surface water irrigation, ground
water irrigation, tanks & ponds and water conservation structures in command areas where as in
non-command areas it constitutes the recharge due to surface water irrigation, ground water
irrigation, tanks & ponds and water conservation structures. The methods of estimation of recharge
from different sources are used in the assessment as follows:

12



Canals

S. | Source Estimation Formula Parameters
No.

Rc = Recharge from Canals
1 Recharge from Y08 YOO WA = Wetted Area

SF = Seepage Factor
Days = Number of Canal Running Days

Recharge from
2 Surface Water
Irrigation

Y 00 Owwi
v'od

Rswi = Recharge due to applied surface
water irrigation

AD = Average Discharge

Days = Number of days water is
discharged to the Fields

RFF = Return Flow Factor

Recharge from
3 Ground Water
Irrigation

YO0

Rew = Recharge due to applied ground
water irrigation

GErr = Ground Water Extraction for
Irrigation

RFF = Return Flow Factor

Recharge due to

Rtr = Recharge due to Tanks & Ponds
AWSA = Average Water Spread Area

4 Y 0 YO U Y'Q N=Number of days Water is available
Tanks & Ponds ,
in the Tank/Pond
RF = Recharge Factor
RWCS = Recharge due to Water
Recharge due to Conservation Structures
Water . e GS = Gross Storage = Storage
5 Conservation Y OY Yo Capacity multiplied by number of
Structures fillings.

RF = Recharge Factor

2.1.1.3 Evaporation and Transpiration

Evaporation is estimated for the aquifer in the assessment unit if water levels in the aquifer are
within the capillary zone. For areas with water levels within 1.0mbgl, evaporation is estimated
using the evaporation rates available for other adjoining areas. If depth to water level is more than
1.0mbgl, the evaporation losses from the aquifer is taken as zero.

Transpiration through vegetation has been estimated if water levels in the aquifer are within the
maximum root zone of the local vegetation. If water levels are within 3.5mbgl, transpiration is
estimated using the transpiration rates available for other areas. If it is greater than3.5m bgl, the
transpiration has been taken as zero.

2.1.1.4 Recharge During Monsoon Season

The sum of normalized monsoon rainfall recharge and the recharge from other sources and lateral
and vertical flows into & out of the sub unit and stream inflows & outflows during monsoon season
is the total recharge/ accumulation during monsoon season for the sub unit. Similarly, this is to be
computed for all the sub units available in the assessment unit.

2.1.1.5Recharge During Non-Monsoon Season

The rainfall recharge during non-monsoon season is estimated using rainfall infiltration factor
Method only when the non-monsoon season rainfall is more than 10% of normal annual rainfall.
The sum of non-monsoon rainfall recharge and the recharge from other sources and lateral and
vertical flows into & out of the sub unit and stream inflows & outflows during non-monsoon season
is the total recharge/ accumulation during non-monsoon season for the sub unit. Similarly, this is
to be computed for all the sub units available in the assessment unit.

13



2.1.1.6 Total Annual Ground Water Recharge

The sum of the recharge/ accumulations during monsoon and non-monsoon seasons is the total
annual ground water recharge/ accumulations for the sub unit. Similarly, this is computed for all
the sub units available in the assessment unit.

2.1.1.7 Annual Extractable Ground Water Resource (EGR)

The Annual Extractable Ground Water Resource (EGR) is computed by deducting the Total
Annual Natural Discharge from Total Annual Ground Water Recharge.

In the water level fluctuation method, a significant portion of base flow is already accounted for by
taking the post monsoon water level one month after the end of rainfall. The base flow in the
remaining non-monsoon period is likely to be small, especially in hard rock areas. In the
assessment units, where river stage data are not available and neither the detailed data for
gquantitative assessment of the natural discharge are available, allocation of unaccountable natural
discharges to 5% or 10% of annual recharge is considered. If the rainfall recharge is assessed
using water level fluctuation method this has been taken 5% of the annual recharge and if it is
assessed using rainfall infiltration factor method, 10% of the annual recharge is considered. The
balance is account for Annual Extractable Ground Water Resources (EGR).

2.1.1.8 Estimation of Ground Water Extraction
Ground water draft or extraction is assessed as follows.

MESS MRS TREL T rrup888888888888888
Where,
GEaLL = Ground water extraction for all uses
GErr = Ground water extraction for irrigation
GEbom = Ground water extraction for domestic uses
GEnp = Ground water extraction for industrial uses

2.1.1.8.1 Ground Water Extraction for Irrigation (GErr)
The methods for estimation of ground water extraction are as follows.

Unit Draft Method: i In this method, season-wise unit draft of each type of well in an assessment
unit is estimated. The unit draft of different types (eg. Dug well, Dug cum bore well, shallow tube
well, deep tube well, bore well etc.) is multiplied with the number of wells of that particular type to
obtain season-wise ground water extraction by that particular structure.

Crop Water Requirement Method: i For each crop, the season-wise net irrigation water
requirement is determined. This is then multiplied with the area irrigated by ground water
abstraction structures. The database on crop area is obtained from Revenue records in Tehsil
office, Agriculture Census and also by using Remote Sensing techniques.

Power Consumption Method: 7 Ground water extraction for unit power consumption (electric) is
determined. Extraction per unit power consumption is then multiplied with number of units of power
consumed for agricultural pump sets to obtain total ground water extraction for irrigation.

2.1.18.2 Ground Water Extraction for Domestic Use (GEpowm)
There are several methods for estimation of extraction for domestic use(GEDOM). Some of the
commonly adopted methods are described here.

Unit Draft Method: i In this method, unit draft of each type of well is multiplied by the number of
wells used for domestic purpose to obtain the domestic ground water extraction.

14



Consumptive Use Method: 1 In this method, population is multiplied with per capita consumption
usually expressed in litre per capita per day (Ipcd). It can be expressed using following equation.

1 G VO Dmiqy &Gy Pgip8 86888888888
Where,

Ly = Fractional Load on Ground Water for Domestic Water Supply.

The Load on Ground water can be obtained from the Information based on Civic water supply

agencies in urban areas.
2.1.1.8.3 Ground Water Extraction for Industrial Use (GEnp)

The commonly adopted methods for estimating the extraction for industrial use are as below:
Unit Draft Method: - In this method, unit draft of each type of well is multiplied by the number of
wells used for industrial purpose to obtain the industrial ground water extraction.

Consumptive Use Pattern Method: i In this method, water consumption of different industrial
units is determined. Numbers of Industrial units which are dependent on ground water are
multiplied with unit water consumption to obtain ground water extraction for industrial use.

Fav 4 4y VOO mej88888888

L, = Fractional load on ground water for industrial water supply.

The load on ground water for industrial water supply can be obtained from water supply agencies
in the Industrial belt.

Ground water extraction obtained from different methods need to be compared and based on field
checks, the seemingly best value may be adopted. At times, ground water extraction obtained by
different methods may vary widely. In such cases, the value matching the field situation should be
considered. The storage depletion during a season, where other recharges are negligible can be
taken as ground water extraction during that particular period.

2.1.1.9 Stage of Ground Water Extraction

The stage of ground water extraction is defined by,

I <+l Brre 44

r.

Ir¥re <>=|=1%I<' +“"r'1- Y sssan

—ofe i tag 0~ Fm"

The existing gross ground water extraction for all uses refers to the total of existing gross ground
water extraction for irrigation and all other purposes. The stage of ground water extraction should
be obtained separately for command areas, non-command areas and poor ground water quality
areas.

2.1.1.10 Validation of Stage of Ground Water Extraction

The assessment based on the stage of ground water extraction has inherent uncertainties. In view

of this, it is desirable to validate the O6Stage
ground water levels. Long term Water Level trends are prepared for a minimum period of 10 years

for both pre-monsoon and post-monsoon period. If the ground water resource assessment and

the trend of long-term water levels contradict each other, this anomalous situation requires a

review of the ground water resource computation, as well as the reliability of water level data. The
mismatch conditions are enumerated below

15



SOGWE Ground Water Level Trend Remarks
O 7 0 %] Significant decline in trend in both pre- | Not acceptable and needs
monsoon and post-monsoon reassessment
> 100% No significant decline in both pre-monsoon | Not acceptable and needs
and post-monsoon long term trend reassessment
21111 Categorisation of Assessment Unit
211111 Categorisation of Assessment Unit Based on Quantity

The categorisation based on status of ground water quantity is defined by Stage of Ground Water
Extraction as given below:

Stage of Ground Water Extraction Category

O 70% Safe

> 70% and 0O90% Semi-critical

> 90% and 0100% Critical

> 100% Over Exploited
2.1.1.11.2 Categorisation of Assessment Unit Based on Quality

As it is not possible to categorize the assessment units in terms of the extent of quality hazard,
based on the available water quality monitoring mechanism and database on ground water quality,
the Committee recommends that each assessment unit, in addition to the Quantity based
categorization (safe, semi-critical, critical and over-exploited) should bear a quality hazard
identifier. If any of the three quality hazards in terms of Arsenic, Fluoride and Salinity are
encountered in the assessment sub unit in mappable units, the assessment sub unit has been
tagged with the particular Quality hazard.

2.1.1.12 Allocation of Ground Water Resource for Utilisation

The Annual Extractable Ground Water Resources are to be apportioned between domestic,
industrial and irrigation uses. Among these, as per the National Water Policy, requirement for
domestic water supply is to be accorded priority. This requirement based on population has been
projected to the year 2025, per capita requirement of water for domestic use, and relative load on
ground water for urban and rural water supply. In situations where adequate data is not available
to make this estimate, the following empirical relation has been utilized.

L

— a J
=m N I dl

OO g o g 88 88888888888888
Where,

Alloc = Allocation for domestic water requirement

N = population density in the unit in thousands per sg. km.

L fractional | oad on ground

water for

2.1.1.13 Net Annual Ground Water Availability for Future Use

The water available for future use is obtained by deducting the allocation for domestic use and
current extraction for Irrigation and Industrial uses from the Annual Extractable Ground Water
Recharge. The resulting ground water potential is termed as the net annual ground water
availability for future use. The Net annual ground water availability for future use is calculated
separately for non-command areas and command areas. As per the recommendations of the R&D
Advisory committee, the ground water available for future use can never be negative. If it becomes
negative, the future allocation of Domestic needs can be reduced to current extraction for domestic
use. Even then if it is still negative, then the ground water available for future uses has been
projected as zero.
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2.1.1.14 Additional Potential Resources under Specific Conditions

2.1.1.14.1 Potential Resource Due to Spring Discharge

Spring discharge occurs at the places where ground water level cuts the surface topography. The
spring discharge is equal to the ground water recharge minus the outflow through evaporation and
evapotranspiration and vertical and lateral sub-surface flow. Thus, Spring Discharge is a form of
6Annual Extractable Ground Water Rechargeo.
used for Categorisation. Spring discharge measurement has been carried out by volumetric
measurement of discharge of the springs. Spring discharges multiplied with time in days of each
season will give the quantum of spring resources available during that season.

le g -fardae B (ppve OBOLgVeup =« [Fvd-s JEI8888888

Where,
Q = Spring Discharge
No of days = No of days spring yields.

2.1.1.14.2 Potential Resource in Waterlogged and Shallow Water Table Areas

In the area where the ground water level is less than 5m below ground level or in waterlogged
areas, the resources up to 5m below ground level are potential and would be available for
development in addition to the annual recharge in the area. The computation of potential resource
to ground water reservoir in shallow water table areas has been done by adopting the following
eguation:

e tme bt B o e e e ot et Y
1888

Where,

D = Depth to water table below ground surface in pre-monsoon period in shallow aquifers.

A = Area of shallow water table zone.

Sy = Specific Yield

2.1.1.14.3 Potential Resource in Flood Prone Areas

Ground water recharge from a flood plain is mainly the function of the following parameters-
1 Areal extent of flood plain

| Retention period of flood
1 Type of sub-soil strata and silt charge in the river water which gets deposited and
controls seepage

Since collection of data on all these factors is time taking and difficult, in the meantime, the
potential resource from flood plain may be estimated on the same norms as for ponds, tanks and
lakes. This has been calculated over the water spread area and only for the retention period using
the following formula.

Fo 4me farta- Morgg>o i 9 ~gm+ v
8 4 — 888888888

Where,
N = No. of Days Water is Retained in the Area
A = Flood Prone Area
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2.1.1.15 Apportioning of Ground Water Assessment from Watershed to Development
Unit

Where the assessment unit is a watershed, there is a need to convert the ground water
assessment in terms of an administrative unit such as block/ taluka/ mandal. This has been done
as follows.

A block may comprise of one or more watersheds, in part or full. First, the ground water
assessment in the subareas, command, non-command and poor ground water quality areas of the
watershed has been converted into depth unit (mm), by dividing the annual recharge by the
respective area. The contribution of this subarea of the watershed to the block, is now calculated
by multiplying this depth with the area in the block occupied by this sub-area.

The total ground water resource of the block has been presented separately for each type of sub-
area, namely for command areas, hon-command areas and poor ground water quality areas, as
in the case of the individual watersheds.

2.2 GROUND WATER ASSESSMENT IN URBAN AREAS

The Assessment of Ground Water Resources in urban areas is similar to that of rural areas.
Because of the availability of draft data and slightly different infiltration process and recharge due
to other sources, the following few points are to be considered.

1 Even though the data on existing ground water abstraction structures are available,
accuracy is somewhat doubtful and individuals cannot even enumerate the well census in
urban areas. Hence the difference of the actual demand and the supply by surface water
sources as the withdrawal from the ground water resources has been considered for the
assessment.

1 The urban areas are sometimes concrete jungles and rainfall infiltration is not equal to that
of rural areas unless and until special measures are taken in the construction of roads and
pavements. Hence, 30% of the rainfall infiltration factor has been taken into consideration
for urban areas as an adhoc arrangement till field studies in these areas are done and
documented field studies are available.

1 Because of the water supply schemes, there are many pipelines available in the urban
areas and the seepages from these channels or pipes are huge in some areas. Hence this
component has been included in the other resources and the recharge has also been
considered. The percent losses have been collected from the individual water supply
agencies, 50% of which has been considered as recharge to the ground water system.

1 In the urban areas in India, normally, there is no separate channels either open or sub
surface for the drainage and flash floods. These channels also recharge to some extent
the ground water reservoir. As on today, there is no documented field study to assess the
recharge. The seepages from the sewerages, which normally contaminate the ground
water resources with nitrate also contribute to the quantity of resources and hence same
percent as in the case of water supply pipes has been taken as norm for the recharge on
the quantity of sewerage when there is sub surface drainage system. If estimated flash
flood data is available, the same percent has been used on the quantum of flash floods to
estimate the recharge from the flash floods.

1 Urban areas with population more than 10 lakhs, has been considered as urban
assessment unit while assessing the dynamic ground water resources.

2.3 GROUND WATER ASSESSMENT IN WATER LEVEL DEPLETION ZONES

There are areas where ground water level shows a decline even in the monsoon season. The
reasons for this may be any one of the following: (a) There is a genuine depletion in the ground
water regime, with ground water extraction and natural ground water discharge in the monsoon
season (outflow from the region and base flow) exceeding the recharge. (b) There may be an error
in water level data due to inadequacy of observation wells.
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If it is concluded that the water level data is erroneous, recharge assessment has been made
based on rainfall infiltration factor method. If, on the other hand, water level data is assessed as
reliable, the ground water level fluctuation method has been applied for recharge estimation. As
S in equation 3& 4 is negative, the esti ma
extraction in the monsoon season. It must be noted that this recharge is the gross recharge minus
the natural discharges in the monsoon season. The immediate conclusion from such an
assessment in water depletion zones is that the area falls under the over-exploited category which
requires micro level study.

2.4 NORMS HAS BEEN USED IN THE ASSESSMENT
2.4.1 Specific Yield

Recently under Aquifer Mapping Project, Central Ground Water Board has classified all the
aquifers into 14 Principal Aquifers which in turn were divided into 42 Major Aquifers. Hence, it is
required to assign Specific Yield values to all these aquifer units. The values recommended in the
Table-3.1 has been followed in the present assessments, unless sufficient data based on field
studies are available to justify the minimum, maximum or other intermediate values

Table-3.1: Norms Recommended for Specific Yield

Sl. | Principal Major Aquifers Minimum Maximum
No. Aquifer  |Code Name Age REEDTITENGED () (%) (%)
1 |Alluvium ALO1 \C(:ounger Alluvium ((_:Iay/SiIt/Sand/ Quaternary 10 8 12
alcareous concretions)
2 Alluvium ALO2 Pebble / Gravel/ Bazada/ Kandi Quaternary 16 12 20
Older Alluvium
3 Alluvium ALO3 (SiltySand/Gravel/Lithomargic Quaternary 6 4 8
clay)
4 Alluvium ALO4 Aeolian Alluvium (Silt/ Sand) Quaternary 16 12 20
5 Alluvium IALO5 Coastal Alluvium (Sand/Silt/Clay) |Quaternary 10 8 12
6 Alluvium ALO6 Valley Fills Quaternary 16 12 20
7 Alluvium ALO7 Glacial Deposits Quaternary 16 12 20
3 Laterite LTO1 Laterite / Ferruginous concretions |Quaternary 2.5 2 3
9 Basalt BSO1 Bas!c Rocks (B_asalt) - Weathered, Mesozo_ic to 5 1 3
Vesicular or Jointed Cenozoic
10 |Basalt BSO1 Basic Rot_:ks (Basalt) - Massive Mesozojc to 0.35 0.2 05
Poorly Jointed Cenozoic
11 |Basalt UItra_Basic - Weathered, Vesicular Mesozojc to 5 1 3
or Jointed Cenozoic
Ultra Basic - Massive Poorly Mesozoic to
12 |Basalt Jointed Cenozoio 0.35 0.2 0.5
Upper
13 |Sandstone |STO1 Sandstone/Conglomerate Palaeozoic to 3 1 5
Cenozoic
Upper
14 |Sandstone |ST02 Sandstone with Shale Palaeozoic to 3 1 5
Cenozoic
Upper
15 |Sandstone |ST03 Sandstone with shale/ coal beds [Palaeozoic to 3 1 5
Cenozoic
Upper
16 |Sandstone |ST04 Sandstone with Clay Palaeozoic to 3 1 5
Cenozoic
Proterozoic to
17 |Sandstone |STO05 Sandstone/Conglomerate Cenozoic 3 1 5
18 |Sandstone |STO06 Sandstone with Shale Protero;om to 3 1 5
Cenozoic
Upper
19 |Shale SHO1 Shale with limestone Palaeozoic to 1.5 1 2
Cenozoic
Upper
20 |Shale SHO02 Shale with Sandstone Palaeozoic to 1.5 1 2
Cenozoic
Upper
21 |Shale SHO3 Shale, limestone and sandstone |Palaeozoic to 1.5 1 2
Cenozoic
Upper
22 |Shale SHO4 Shale Palaeozoic to 15 1 2
Cenozoic
23 |shale SHO5  |Shale/Shale with Sandstone Proterozoic to 15 1 2
Cenozoic
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SI. | Principal Major Aquifers - Minimum Maximum
No. | Aquifer [Code Name Age Recommended (%) (%) (%)
24 |shale SHOB6  |Shale with Limestone Proterozoic to 15 1 2
Cenozoic
25 |Limestone Miliolitic Limestone Quarternary 2 1 3
26 |Limestone KarstifiedMiliolitic Limestone Quarternary 10 5 15
Upper
27 |Limestone LS02 Limestone / Dolomite Palaeozoic to 2 1 3
Cenozoic
Upper
28 |Limestone LS02 Karstified Limestone / Dolomite Palaeozoic to 10 5 15
Cenozoic
29 |Limestone LS03 Limestone/Dolomite Proterozoic 2 1 3
30 |Limestone LS03 Karstified Limestone/Dolomite Proterozoic 10 5 15
31 |Limestone LS04 Limestone with Shale Proterozoic 2 1 3
32 |Limestone LS04 Karstified Limestone with Shale Proterozoic 10 5 15
. Azoic to
33 [Limestone LS05 Marble Proterozoic 2 1 3
. - Azoic to
34 [Limestone LS05 Karstified Marble Proterozoic 10 5 15
Acidic Rocks (Granite,Syenite, Mesozoic to
35 |Granite GRO1 Rhyolite etc.) - Weathered , b 1.5 1 2
. Cenozoic
Jointed
Acidic Rocks (Granite,Syenite, Mesozoic to
36 |Granite GRO1  |Rhyolite etc.)-Massive or Poorly Cenozoic 0.35 0.2 0.5
Fractured
Acidic Rocks (Pegmatite, Granite, Proterozoic to
37 |Granite GRO2 [Syenite, Rhyolite etc.) - Cenozoic 3 2 4
Weathered, Jointed
Acidic Rocks (Pegmatite, Granite, Proterozoic to
38 |[Granite GR0O2 (Syenite, Rhyolite etc.) - Massive, Cenozoic 0.35 0.2 0.5
Poorly Fractured
. . . Azoic to
39 |Schist SCO01 Schist - Weathered, Jointed Proterozoic 15 1 2
. . . Azoic to
40 (Schist SCO01 Schist - Massive, Poorly Fractured . 0.35 0.2 0.5
Proterozoic
41 |Schist Sco2  |Phylite Azoicto 15 1 2
Proterozoic
. Azoic to
42 |Schist SC03 Slate Proterozoic 15 1 2
. . . Proterozoic to
43  |Quartzite Quartzite - Weathered, Jointed Cenozoic 15 1 2
44 |Quartzite Quartzite - Massive, Poorly Protero;om to 0.3 0.2 0.4
Fractured Cenozoic
45  |Quartzite QZ02 Quartzite - Weathered, Jointed Azoic to . 1.5 1 2
’ Proterozoic i
: Quartzite- Massive, Poorly Azoic to
16 e Fractured Proterozoic 03 02 04
47 |Charnockite |CKO1 Charnockite - Weathered, Jointed |Azoic 3 2 4
48 |Charnockite |cko1 —|Chamockite - Massive, Poorly 1)) i 03 0.2 0.4
Fractured
: Khondalites, Granulites - .
49 |Khondalite |KHO1 Weathered, Jointed Azoic 15 1 2
50 [Khondalite |KHo1 [<hondalites, Granulites - Mssive, |, ;. 0.3 0.2 0.4
Poorly Fractured
Banded -
51 |Gneissic BGO1 Banded Gnelsslc Complex - Azoic 1.5 1 2
Weathered, Jointed
Complex
Banded -
52 |Gneissic  [BGOL Eﬂz’;‘iﬁ,‘iGF[‘jfrf'cFng&efé‘ - Azoic 0.3 0.2 0.4
Complex ' Y
Undifferentiated
53 |Gneiss GNO1L metasedimentaries/ Azoic to 15 1 5
Undifferentiated metamorphic - Proterozoic ’
Weathered, Jointed
Undifferentiated
. metasedimentaries/ Azoic to
SR C eI el Undifferentiated metamorphic - Proterozoic 03 02 04
Massive, Poorly Fractured
. . . Azoic to
55 |Gneiss GNO02 Gneiss -Weathered, Jointed . 3 2 4
Proterozoic
. . . Azoic to
56 |Gneiss GNO2 [Gneiss-Massive, Poorly Fractured . 0.3 0.2 0.4
Proterozoic
. Migmatitic Gneiss - Weathered, .
57 |Gneiss GNO3 Jointed Azoic 1.5 1 2
58 |Gneiss GNo3  |Migmatitic Gneiss - Massive, Azoic 03 0.2 0.4
Poorly Fractured
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SI. | Principal Major Aquifers - Minimum Maximum
No. | Aquifer [Code Name Age Recommended (%) (%) (%)
. Basic Rocks (Dolerite, Anorthosite |Proterozoic to
g e i etc.) - Weathered, Jointed Cenozoic 2 1 3
60 lintrusive INOL Basic Rocks_ (Dolerite, Anorthosite Protero;om to 0.35 0.2 05
etc.) - Massive, Poorly Fractured [Cenozoic
Ultrabasics (Epidiorite, Proterozoic to
61 |Intrusive INO2 Granophyre etc.) - Weathered, C - 2 1 3
. enozoic
Jointed
Ultrabasics (Epidiorite, Proterozoic to
62 |Intrusive INO2 Granophyre etc.) - Massive, C - 0.35 0.2 0.5
enozoic
Poorly Fractured

2.4.2 Rainfall Infiltration Factor

The values mentioned in Table-3.2 has been used in the present assessment. The recommended
Rainfall Infiltration Factor values has been used for assessment, unless sufficient data based on
field studies are available to justify the minimum, maximum or other intermediate values.

Table-3.2: Norms Recommended for Rainfall Infiltration Factor

Sl. Principal Major Aquifers Age Recommended Minimum | Maximum
No.| Aquifer [ Code Name 9 (%) (%) (%)
. Younger Alluvium (Clay/Silt/Sand/
1 Alluvium ALO1 Calcareous concretions) Quaternary 22 20 24
2 Alluvium ALO2 | Pebble / Gravel/ Bazada/ Kandi Quaternary 22 20 24
: Older Alluvium
g Al T (Silt/Sand/Gravel/Lithomargic clay) Quaternary 22 20 24
4 Alluvium ALO4 | Aeolian Alluvium (Silt/ Sand) Quaternary 22 20 24
5 Alluvium ALO5 Coastal Alluvium (Sand/Silt/Clay) - Quaternary 16 14 18
East Coast
; Coastal Alluvium (Sand/Silt/Clay) -
5 Alluvium ALO5 West Coast Quaternary 10 8 12
6 Alluvium ALO6 | Valley Fills Quaternary 22 20 24
7 Alluvium ALO7 | Glacial Deposits Quaternary 22 20 24
8 Laterite LTO1 | Laterite / Ferruginous concretions | Quaternary 7 6 8
9 Basalt BSO1 Ba_sn: Rocks (Basalt) - Vesicular or Mesozo_lc to 13 12 14
Jointed Cenozoic
. Mesozoic to
9 Basalt BS01 | Basic Rocks (Basalt) - Weathered Cenozoic 7 6 8
10 | Basalt BSO1 Basic Roc_ks (Basalt) - Massive Mesozoic to 2 1 3
Poorly Jointed Cenozoic
11 | Basalt Ultra Basic - Vesicular or Jointed Mesozo_lc to 13 12 14
Cenozoic
. Mesozoic to
11 | Basalt Ultra Basic - Weathered Cenozoic 7 6 8
Ultra Basic - Massive Poorly Mesozoic to
B Basalt Jointed Cenozoic 2 1 3
Upper
13 | Sandstone STO1 | Sandstone/Conglomerate Palaeozoic to 12 10 14
Cenozoic
Upper
14 | Sandstone ST02 | Sandstone with Shale Palaeozoic to 12 10 14
Cenozoic
Upper
15 | Sandstone STO03 | Sandstone with shale/ coal beds Palaeozoic to 12 10 14
Cenozoic
Upper
16 | Sandstone ST04 | Sandstone with Clay Palaeozoic to 12 10 14
Cenozoic
Proterozoic to
17 | Sandstone STO5 | Sandstone/Conglomerate Cenozoic 6 5 7
18 | Sandstone STO06 | Sandstone with Shale Proteroz_0|c to 6 5 7
Cenozoic
Upper
19 | Shale SHO1 | Shale with limestone Palaeozoic to 4 3 5
Cenozoic
Upper
20 | Shale SHO2 | Shale with Sandstone Palaeozoic to 4 3 5
Cenozoic
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Sl. Principal Major Aquifers Age Recommended Minimum | Maximum
No.| Aquifer [ Code Name 9 (%) (%) (%)
Upper
21 | Shale SHO3 | Shale, limestone and sandstone Palaeozoic to 4 3 5
Cenozoic
Upper
22 | Shale SHO04 | Shale Palaeozoic to 4 3 5
Cenozoic
. Proterozoic to
23 | Shale SHO5 | Shale/Shale with Sandstone Cenozoic 4 3 5
24 | Shale SHOB | Shale with Limestone Proterozoic to 4 3 5
Cenozoic
25 | Limestone - Miliolitic Limestone Quarternary
Upper
27 | Limestone LS02 | Limestone / Dolomite Palaeozoic to 6 5 7
Cenozoic
29 | Limestone LS03 | Limestone/Dolomite Proterozoic 6 5 7
31 | Limestone LS04 | Limestone with Shale Proterozoic 6 5 7
33 |Limestone | LS05 |Marble Azoicto 7
Proterozoic
. Acidic Rocks (Granite,Syenite, Mesozoic to
% e er Rhyolite etc.) - Weathered , Jointed| Cenozoic 7 5 9
Acidic Rocks (Granite,Syenite, Mesozoic to
36 | Granite GRO1 | Rhyolite etc.)-Massive or Poorly C . 2 1 3
enozoic
Fractured
Acidic Rocks (Pegmatite, Granite, .
37 | Granite GR02 | Syenite, Rhyolite etc.) - Weathered, (P:roteroz_mc to 11 10 12
. enozoic
Jointed
Acidic Rocks (Pegmatite, Granite, .
38 | Granite GR02 | Syenite, Rhyolite etc.) - Massive, (P:roteroz_mc to 2 1 3
enozoic
Poorly Fractured
39 | Schist SCO01 | Schist - Weathered, Jointed Azoic to . 7 5 9
Proterozoic
. . . Azoic to
40 | Schist SCO01 | Schist - Massive, Poorly Fractured Proterozoic 2 1 3
. . Azoic to
41 | Schist SC02 | Phyllite Proterozoic 4 3 5
42 | schist SC03 | Slate Azoicto 4 3 5
Proterozoic
43 | Quartzite Quartzite - Weathered, Jointed (P:roteroz_mc to 6 5 7
enozoic
. Quartzite - Massive, Poorly Proterozoic to
aall ©cie Fractured Cenozoic 2 1 3
45 | Quartzite QZ02 | Quartzite - Weathered, Jointed Azoic to 6 5 7
' Proterozoic
. Quartzite- Massive, Poorly Azoic to
46 Rl Qe Fractured Proterozoic 2 3
47 | Charnockite CKO01 | Charnockite - Weathered, Jointed | Azoic 5 4
48 | charnockite | cko1 Charnockite - Massive, Poorly Azoic
Fractured
. Khondalites, Granulites - .
49 | Khondalite KHO1 Weathered. Jointed Azoic 7 5 9
50 | Khondalite KHO1 Khondalites, Granulites - Mssive, Azoic 5 1 3
Poorly Fractured
Banded -
o Banded Gneissic Complex - .
51 | Gneissic BGO1 Weathered, Jointed Azoic 7 5 9
Complex
Banded -
52 | Gneissic BGo1 |Banded Gneissic Complex - Azoic 2 1 3
C Massive, Poorly Fractured
omplex
Undifferentiated
. metasedimentaries/ Azoic to
B Cneiss e Undifferentiated metamorphic - Proterozoic 7 5 9
Weathered, Jointed
Undifferentiated
. metasedimentaries/ Azoic to
| Gneiss el Undifferentiated metamorphic - Proterozoic 2 1 3
Massive, Poorly Fractured
55 | Gneiss GNO2 | Gneiss -Weathered, Jointed Azoic to 11 10 12
' Proterozoic
56 | Gneiss GNO2 | Gneiss-Massive, Poorly Fractured Azoic to . 2 1 3
Proterozoic
57 | Gneiss GNO3 M|gmat|t|c Gneiss - Weathered, Azoic 7 5 9
Jointed
58 | Gneiss GNO3 Migmatitic Gneiss - Massive, Azoic 5 1 3
Poorly Fractured
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Sl. Principal Major Aquifers Age Recommended Minimum | Maximum
No.| Aquifer [ Code Name 9 (%) (%) (%)
. Basic Rocks (Dolerite, Anorthosite | Proterozoic to
5 i i etc.) - Weathered, Jointed Cenozoic / 6 8
60 |Intrusive INOL Basic Rocks_ (Dolerite, Anorthosite Proteroz_0|c to 2 1 3
etc.) - Massive, Poorly Fractured Cenozoic
Ulrta Basics (Epidiorite, Proterozoic to
61 | Intrusive INO2 Granophyre etc.) - Weathered, Io - 7 6 8
. enozoic
Jointed
Ulrta Basics (Epidiorite, Proterozoic to
62 | Intrusive INO2 Granophyre etc.) - Massive, Poorly Io - 2 1 3
enozoic
Fractured

2.4.3 Norms for Canal Recharge

The Norms suggested in Table-3.3 has been used for estimating the recharge from Canals, where
sufficient data based on field studies are not available.

.Table-3.3: Norms Recommended for Recharge due to Canals

Canal Seepage factor ham/day/million
Formation square meters of wetted area
Recommended Minimum Maximum
Unlined canals in normal soils with
. 17.5 15 20
some clay content along with sand
Unlined canals in sandy soil with
) 27.5 25 30
some silt content
Lined canals in hormal soils with
. 3.5 3 4
some clay content along with sand
Lined canals in sandy soil with
. 5.5 5 6
some silt content
All canals in hard rock area 3.5 3 4

2.4.4 Norms for Recharge Due to Irrigation

The Recommended Norms are presented in Table-3.4.

Table-3.4: Norms Recommended for Recharge from Irrigation

DTW Ground Water Surface Water

m bgl Paddy Non-paddy Paddy Non-paddy
O 10 450 25.0 50.0 30.0
11 43.3 23.7 48.3 28.7
12 40.4 221 45.1 26.8
13 37.7 20.6 42.1 25.0
14 35.2 19.2 39.3 23.3
15 329 17.9 36.7 21.7
16 30.7 16.7 34.3 20.3
17 28.7 15.6 32.0 18.9
18 26.8 14.6 29.9 17.6
19 25.0 13.6 27.9 16.4
20 23.3 12.7 26.0 15.3
21 21.7 11.9 24.3 14.3
22 20.3 11.1 22.7 13.3
23 18.9 10.4 21.2 12.4
24 17.6 9.7 19.8 11.6
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DTW Ground Water Surface Water
m bgl Paddy Non-paddy Paddy Non-paddy
O 25 20.0 5.0 25.0 10.0

2.4.5 Norms for Recharge due to Tanks & Ponds

As the data on the field studies for computing recharge from Tanks & Ponds are very limited, for
Seepage from Tanks & Ponds has been used as 1.4 mm / day in the present assessment.

2.4.6 Norms for Recharge due to Water Conservation Structures

The data on the field studies for computing recharge from Water Conservation Structures are very
limited, hence, the norm recommended by GEC-2015 for the seepage from Water Conservation
Structures is 40% of gross storage during a year which means 20% during monsoon season and
20% during non-monsoon Season is adopted.

2.4.7 Unit Draft

The methodology recommends to use well census method for computing the ground water draft.
The norm used for computing ground water draft is the unit draft. The unit draft can be computed
by field studies. This method involves selecting representative abstraction structure and
calculating the discharge from that particular type of structure and collecting the information on
how many hours of pumping is being done in various seasons and number of such days during
each season. The Unit Draft during a particular season is computed using the following equation:

v e tBe vhE el 2o B o Mo s aR

«88 8

But the procedure that is being followed for computing unit draft does not have any normalization
procedure. Normally, if the year in which one collects the draft data in the field is an excess rainfall
year, the abstraction from ground water will be less. Similarly, if the year of the computation of unit
draft is a drought year the unit draft will be high. Hence, there is a requirement to devise a
methodology that can be used for the normalization of unit draft figures. The following are the two
simple technigues, which are followed for normalization of Unit Draft. Areas where, unit draft
values for one rainfall cycle are available for at least 10 years second method shown in equation
31 is followed or else the first method shown in equation 30 has been used.
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2.5 INDIA -GROUNDWATER RESOURCE ESTIMATION SYSTEM (IN-GRES)

i I NEBRAUNDWATER RESOURCE ESTIMATION SYSTEM (IN-GRES) is a Software/Web-
based Application developed by CGWB in collaboration with 1IT-Hyderabad. It provides common
and standardized platform for Ground Water Resource Estimation for the entire country and its
pan-India operationalization (Central and State Governments). The system takes 6 Dat a
through Excel as well as Forms, compute various ground water components (recharge, extraction
etc.) and classify assessment units into appropriate categories (safe, semi-critical, critical and
over-exploited). The Software uses GEC 2015 Methodology for estimation and calculation of
Groundwater resources. It allows for unique and homogeneous representation of groundwater
fluxes as well as categories for all the assessment units (AU) of the country.

URL of IN-GRES A http://ingres.iith.ac.in
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CHAPTER 3
RAINFALL

Rainfall is the main source of ground water recharge in the country. However, distribution of rainfall
has a wide variation both in space and time. Rain gauge stations are established and maintained
by different departments and Undertakings of Central and State governments and also by private
parties as per their specific data requirements. Though the period of seasons varies from place to
place, for climatological purposes especially for rainfall, a year is divided into 4 seasons: Winter
(January and February), Pre monsoon (March to May), South West Monsoon (June to September)
and Post Monsoon (October to December). Most part of India receives rainfall mainly during SW
Monsoon season.

The rainfall has direct impact on ground water regime. Groundwater table is usually deeper during
pre monsoon season i.e, before the onset of the monsoon season and it becomes shallow during
monsoon and shortly before the cessation of monsoons. The extraction of groundwater is not
extensive for irrigation during the monsoons season and in subsequent month after the monsoon,
as sufficient moisture remains in the root zone from the monsoon rainfall. After the end of
monsoon, as the ground water extraction increases, the groundwater table begins to decline,
displaying two distinct phases. The first phase, after the end of the monsoon, there is a rapid
decline represented as a relatively steeper slope in the hydrograph and continued to be declined
until the preceding monsoon begins in the subsequent year. Based on these dynamics, the ground
water assessed in a groundwater year (June to May) comprises both monsoon season, spans
from the beginning of the monsoon to one month after its cessation and non-monsoon season,
the remaining period of the groundwater year. It is pertinent to mention that, the assessment of
ground water resources for monsoon period in a ground water year include both monsoon months
plus one subsequent calendar month after monsoon.

The normal rainfall distribution across the Maharashtra showcases a broad spectrum, reflecting
the state's diverse climatic conditions (Plate-lll).The minimum normal rainfall is observed in
Parbhani with just 571.3 mm, while Satara, 3602.7 mm records the highest at 3553.5 mm, Fig 3.1

and Table 3.1. On average, the statebs average nor mal

distribution is uneven. The median normal rainfall stands at 902.6 mm, meaning that half of the
state experience rainfall below the normal, indicating that a significant portion of the country has
received lesser rainfall than the state average. The standard deviation is 808.49 mm, reflects the
variability in rainfall within some regions.

The annual rainfall in 2023 varied significantly across the Maharashtra. Raigadh received the
highest rainfall (3273.8 mm), followed by Satara (3183.5 mm) and Osmanabad (3174.9 mm).
Sangli experienced the lowest rainfall (460.6 mm) with -29% below its normal rainfall. District wise
Actual and Normal Rainfall (Monsoon and Non Monsoon) is given in Fig 3.2 and Table 3.2.
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Table-3.1: District wise annual rainfall and departure during 2023

District Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Rainfall (mm) | Departure
Actual Normal (%)
Ahamadnagar 3.3 0.0 11.1 0.0 0.1 58.9 109.4 24.1 207.0 7.4 46.2 18.8 714.0 761.6 -6%
Akola 0.2 0.0 11.6 0.0 0.0 30.3 294.2 41.2 143.9 1.7 56.1 4.3 792.8 892.1 -11%
Amravati 4.4 0.0 154 0.0 0.6 59.9 3174 63.2 175.0 6.8 49.6 6.2 1259.3 1971.1 -36%
Aurangabad 4.4 0.0 20.4 0.0 0.0 66.9 178.9 44.2 247.3 2.7 87.3 274 629.9 729.4 -14%
Beed 1.0 0.0 13.8 0.0 0.0 55.1 178.0 30.7 183.4 6.2 50.2 13.5 1027.8 1057.6 -3%
Bhandara 4.9 0.0 22.1 0.0 0.0 175.8 446.4 243.1 | 276.5 6.8 14.5 9.0 864.2 908.4 -5%
Buldhana 1.7 0.0 21.2 0.0 0.2 33.7 284.8 71.8 197.8 0.7 83.1 19.2 1186.8 1368.3 -13%
Chandrapur 1.3 0.0 14.3 0.0 0.0 83.7 552.8 175.1 266.8 5.2 8.3 4.4 805.9 1108.2 -27%
Dhule 0.5 0.0 12.0 0.0 0.0 70.2 157.8 42.1 166.5 2.3 30.3 7.4 1112.0 1159.0 -4%
Gadchiroli 1.8 0.0 21.4 0.0 0.0 141.2 635.0 3245 | 329.1 8.1 25 3.9 1199.0 1250.0 -4%
Gondia 2.9 0.0 27.1 0.0 0.0 218.2 408.7 181.1 | 304.6 12.1 16.9 15.2 621.0 868.7 -29%
Hingoli 0.0 0.0 25.8 0.0 0.9 44.8 371.4 87.9 234.0 6.4 89.5 34 828.1 920.6 -10%
Jalgaon 0.9 0.0 12.8 0.0 0.3 44.0 261.1 48.5 235.6 0.9 43.8 13.2 679.5 687.9 -1%
Jalna 4.2 0.0 18.6 0.0 0.3 60.3 186.1 49.6 186.7 1.8 93.6 28.7 487.3 629.8 -23%
Kolhapur 0.2 0.0 25 0.0 4.6 120.6 714.0 164.7 | 1731 38.9 334 7.3 532.0 717.3 -26%
Latur 0.0 0.0 18.9 0.0 0.1 62.7 263.2 29.5 161.3 27.4 38.1 1.9 910.0 958.0 -5%
Nagpur 5.5 0.0 12.2 0.0 0.0 112.0 380.3 172.4 298.9 8.9 30.0 7.6 506.1 731.2 -31%
Nanded 0.0 0.0 15.4 0.0 0.1 49.1 527.2 99.0 220.9 3.2 60.7 0.9 489.0 610.2 -20%
Nandurbar 0.4 0.0 19.5 0.0 0.0 96.8 296.7 69.5 270.8 11 72.9 0.5 2727.1 2512.9 9%
Nasik 0.0 0.0 24.9 0.0 0.3 101.7 287.8 88.4 261.0 8.5 31.3 2.0 603.1 833.9 -28%
Osmanabad 0.1 0.0 7.5 0.0 0.7 32.5 227.8 274 143.1 23.0 29.0 15.1 3174.9 32974 -4%
Palghar 0.0 0.0 13.7 0.0 0.0 530.8 | 1497.0 | 216.5 | 429.7 5.8 33.6 0.0 976.6 897.2 9%
Parabhani 0.2 0.0 13.2 0.0 1.0 57.8 206.1 70.6 184.7 1.0 82.7 3.9 486.3 571.3 -15%
Pune 0.2 0.0 10.6 0.0 2.0 102.9 321.6 101.4 205.7 30.2 304 3.6 2801.3 24154 16%
Raigadh 0.0 0.0 12.6 0.0 0.0 461.3 1886.4 | 309.3 495.5 85.5 23.2 0.0 3273.8 3105.7 5%
Ratnagiri 0.0 0.0 0.6 0.0 0.4 437.9 1693.4 | 395.7 518.2 119.2 18.2 0.0 776.0 872.6 -11%
Sangli 0.5 0.0 2.4 0.0 1.9 35.1 168.2 33.9 112.6 38.5 72.1 22.2 460.6 651.8 -29%
Satara 0.2 0.0 8.5 0.0 2.6 105.6 358.8 97.1 122.4 49.2 26.8 4.9 3183.5 3602.7 -12%
Sindhudurg 0.0 0.0 0.0 0.0 3.7 462.7 1755.1 | 335.5 449.1 121.1 47.7 0.0 808.6 946.6 -15%
Solapur 0.3 0.0 4.7 0.0 0.2 30.3 183.1 20.6 136.4 38.9 36.4 9.7 984.9 908.0 8%
Thane 0.0 0.0 17.5 0.0 04 465.4 1492.7 274.7 493.7 12.5 44.5 0.0 661.1 724.8 -9%
Wardha 3.1 0.1 5.6 0.0 0.6 65.0 393.9 126.4 | 251.9 9.2 30.7 3.2 583.5 802.4 -27%
Washim 0.0 0.0 24.8 0.0 0.5 58.4 375.6 76.4 162.1 0.8 91.8 25 698.3 891.0 -22%
Yavatmal 0.5 0.0 12.3 0.0 0.1 59.3 534.7 103.0 226.7 3.1 57.0 3.1 1467.4 1430.8 3%
State 1.2 0.0 14.0 0.0 0.6 135.0 527.8 124.7 249.2 20.5 45.9 7.7 1126.8 1229.2 -8%
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District Monsoon Non-Monsoon
Actual (mm) | Normal (mm) | Actual (mm) | Normal (mm)

Ahmednagar 419.3 443.7 58.4 131.1
Akola 503.7 699.9 121.4 78.1
Amravati 663.0 882.2 143.3 105.6
Aurangabad 525.3 541.3 0.3 52.1
Beed 455.4 573.8 145.0 118.6
Bhandara 1142.0 1174.2 0.0 147.2
Buldhana 651.4 684.2 161.9 77.7
Chandrapur 1150.6 1129.4 0.0 147.2
Dhule 437.4 623.8 61.3 24.5
Gadchiroli 1310.1 1120.6 0.0 0.0
Gondia 1120.0 1333.6 0.0 158.3
Hingoli 765.9 859.8 0.0 120.2
Jalgaon 596.6 616.0 83.9 61.8
Jalna 485.3 637.9 122.3 49.1
Kolhapur 1249.4 1609.9 0.0 119.4
Latur 496.9 701.8 187.3 0.0
Mumbai 2425.6 2094.5 73.9 110.5
Mumbai Sub 2795.4 2088.7 41.6 106.3
Nagpur 951.9 989.6 208.4 145.1
Nanded 865.2 915.5 0.0 133.2
Nandurbar 631.2 882.7 0.0 30.6
Nashik 437.9 610.6 50.1 72.8
Osmanabad 326.6 551.2 120.9 83.3
Palghar 2718.5 2327.1 0.0 76.3
Parbhani 642.3 527.6 14.8 62.6
Pune 743.6 770.7 0.0 42.1
Raigad 3303.0 3303.0 0.0 0.0
Ratnagiri 3118.5 3314.7 129.1 245.3
Sangli 317.3 431.8 34.0 184.8
Satara 551.6 594.1 42.2 103.6
Sindhudurg 3110.1 3553.5 0.0 276.4
Solapur 400.1 556.7 114.2 85.0
Thane 2645.4 2406.6 0.0 96.4
Wardha 838.8 927.3 48.1 120.5
Washim 668.4 821.9 119.8 80.8
Yavatmal 947.5 865.0 161.3 146.9

State 1085.3 1144.9 62.0 99.5
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CHAPTER 4

HYDROGEOLOGICAL SETUP OF STATE

The most important rock types of Maharashtra State are basaltic lava flows (Deccan Traps), which
occur over an area of ~2,49,934 sq km (81.2 % of geographical area). It is spread all over the
state except in Bhandara and Gadchiroli districts. Other major geological formations are
Archeans, occurring over 32,235 sq km (10.5 %), Precambrian (Purana) formations occurring
over 6,217 sq km (2 %), Gondwanas over 4,800 sq km (1.6 %), and Alluvium over 14,526 sq km
(4.7 %). The various formations are grouped under three major hydrogeological groups such as
unconsolidated, semi-consolidated, and consolidated, and nine different types of hydrogeological
sub-groups based on geological age and hydrogeological characters as given in Table-4.1.
Hydrogeological map is presented in Fig.4.1. Geology of Maharashtra is shown in Plate IV.

Table-4.1: Hydrogeological units in Maharashtra and their Ground Water Potential

(Purna -Tapi)

Gravel And Boulders.

Age Stratigraphi | Rock Formations Occurrence and
¢ Unit Hydrogeological Characters
Pleistocene Beach Sand, Semi- | All coastal districts. Productive if
Deposits Consolidated Sand | extensive.
Coastal Rock and
Beach Conglomerate.
Sands)
Recent To River Silt, Clay, Sand, | Thane, Ratnhagiri, Sindhudurg,
Sub-Recent Alluvium Gravel and | Jalgaon, Dhule, Nasik,
(Other Occasionally Cobble | Ahmednagar, Satara, Sangli,
Rivers) Beds. Kolhapur, Jalna, Parbhani, Beed,
Latur, Buldhana, Akola,
Amravati, Wardha, Nagpur,
Chandrapur and  Gadchiroli
districts. Very productive if thick
(>10 m) and extensive.
Tertiary to Recent | River Clay and Silt With | Amravati, Akola, Buldhana,
Alluvium Lenses Of Sand, | Jalgaon and Dhule districts.

Younger alluvium up to 80 m
depth contains 2-4 permeable

Boulder Beds.

granular zones of 1-10 m
thickness. The older alluvium
below 80 m is not very
productive.

Tertiary Coastal Sandstone, Lignite | Ratnagiri, Sindhudurg and
Sedimentari | Bearing Shale And | Kolhapur districts. Yield good
es, Laterite Laterite. discharge to dug wells.

Cretaceous Infra- Sandstone, Dhule, Nagpur, and Amravati
Trappean Limestone And Clay. | districts. Hydrogeologically not
Bagh Beds, very important due to limited
Lametas occurrence.

Upper Gondwanas | Sandstone, Gadchiroli, Amravati,

Carboniferous Conglomerates, Grit, | Chandrapur, Nagpur and

To Jurassic Clay, Shale, Coal | Yavatmal districts. Possess and

Bed, Pebble and |form moderate to good aquifers.

Sandstones are jointed and
fractured and possess secondary
porosity.
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Age

Occurrence and
Hydrogeological Characters

Stratigraphi | Rock Formations

c Unit

Upper Cretaceous
To Eocene

Dolerite and
Acidic
Of

Basalt,
Other
Derivatives
Basaltic Magma.

Deccan
Traps

All districts except Gadchiroli and
Bhandara. Basaltic lava flows
consist of two types:

(a) vesicular/amygdaloidal basalt
and

(b) Massive basalt. Vesicular
basalt possesses primary
porosity and permeability if
vesicles are interconnected and
can be productive but when
vesicles are found filled with
secondary minerals such as
zeolites, quartz, calcite etc. the
primary porosity of the rock is
reduced to almost nil. The
weathered, jointed and fractured
parts of the
vesicular/amygdaloidal/ massive
basalt formation constitute the
promising water bearing
horizons.

Precambrian
Sedimentaries

Sandstone,
Limestone, Shale and
Conglomerate

Vindhyans,
Cuddapahs,
Kaladghis

Ratnagiri, Chandrapuir,
Yavatmal, Gadchiroli,
Sindhudurg and Wardha districts.
Aquifer becomes productive by
fractures and solution cavities.

Archaeans

Banded
Quartzite,

Dharwatr,
Iron

Quartzite,
Hematite

Ratnagiri, Sindhudurg,

Ore Bhandara, Gadchiroli,

Series,
Sauser
Series,
Archaean
Complex

Schist, Phyllite,
Marble, Gneisses,
Gondite, Intrusive

Granites and Dolerite

Chandrapur, Nagpur and Nanded
districts. Ground water
occurrence is controlled by
degree of weathering, fracturing
and jointing.

4.1 Unconsolidated Group
The unconsolidated formations in state include (1) River Alluvium (Purna-Tapi fault basin), (2)
River alluvium (other than in fault basins), and (3) Beach deposits.

1.

River Alluvium (in Purna-Tapi Fault Basin): The Major alluvial deposits of the State are
located in Purna and Tapi fault basins occurring in parts of Amravati, Akola, Buldhana,
Jalgaon, and Dhule districts. The Alluvium comprises of beds of clay and silt with lenses
of coarse sand, gravel, and boulders. The upper layers of alluvium down to a depth of
about 80 m contain 2 to 4 permeable granular zones of 1 to 10 m thickness and form the
younger alluvium (Recent to Pleistocene). The deeper levels below 80 m form older
alluvium consisting of consolidated clays (Pleistocene to Tertiary in age). The older
alluvium has poor ground water potential.

River Alluvium (other than in Fault Basin): The fluvial deposits occur along river
courses and are locally significant hydrogeological units wherever these have adequate
thickness (10 m) and areal extent. These generally comprise of silt, clays, gravel, and
occasionally cobble beds. The coarser granular strata, such as sand, gravel, and pebble
beds, when occurring below water table form productive aquifers.

Beach Deposits/Coastal Beach Sands: All along the Konkan coast, a narrow strip of the
alluvium, wherever locally extensive, assumes importance as moderate ground water
reservoir.
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1.2

Semi-Consolidated Group

The semi-consolidated formations in the State include (1) Coastal Sedimentaries and Laterites,
(2) Infra-trappeans (Bagh beds, Lametas), and (3) Gondwanas.

1

4.3

Coastal Sedimentaries and Laterites: Along the Konkan coast and below the beaches,
deposits with few exposures of semi-consolidated calcareous sandstone occur, which is
coarse grained and gritty belonging to Mio-Pliocene age. This forms a distinct local
hydrogeological unit, which yields good discharge to dug wells. The Konkan coast is also
characterised by a thick profile of laterite, which is highly porous and permeable yielding
substantial quantity of ground water.

Infra-trappeans: The Bagh beds occurring in Dhule district close to Narmada basin and
Lametas occurring in small patches in Nagpur and Amravati districts are of Upper Cretaceous
age and occur below the Deccan Trap. These deposits have minor occurrences and limited
thicknesses and yields poor to fairly good discharge, especially in dug wells.

Gondwanas: Approximately 2.2% of the State is occupied by Gondwana formations,
especially in the eastern part. The main rock types are fine to coarse-grained, feldspathic, and
ferruginous sandstones having good primary porosity at places. They form moderate to good
aquifers. These are jointed, fractured, and faulted imparting secondary porosity.

Consolidated Group

The consolidated formations in the State can be sub-divided into the following three units, viz. (1)
Deccan Traps, 2) Pre-Cambrian Sedimentaries that include Vindhyans, Cuddapahs, and
Kaladgis, and 3) Crystallines (Dharwar, Iron Ore series, Saucer series, other Archean Complexes)

1

Deccan Traps: The Deccan Traps consist of basaltic lava flows that are the most important
hydrogeological formations occupying about 82 % of the geographical area in the State and
occur in all the districts except Bhandara and Gadchiroli. These can be broadly sub-divided
into (i) vesicular basalt (i) massive basalt (iii) amygdular/zeolitic basalt (iv) Jointed and/or
fractured and (v) brecciated basalt. The individual lava flows vary greatly in thickness from a
few metres to as much as 50 m or even more. The cumulative thickness of these lava flows
is maximum in the western part of the State where it is reported to be in the order of 3000 m.
These flows have completely thinned out to the east, near Nagpur. The various types of flow
with their description and distribution are shown in Table-4.2. The basaltic formations are
layered in nature and often create multi-aquifer systems. The yield of dug wells tapping these
aquifers ranges from 5 to 725 m?®/day.

Table:-4.2: Classification of Deccan Traps.

TYPE | DESCRIPTION DISTRIBUTION

Basalt flows capped by bauxite and laterite with springs | South of Raigad,
oozing from the base of laterites. Ratnagiri, west of
Kolhapur districts.

Basalt flows with numerous ash beds, intertrappean beds | Bombay, Thane and
and north-south dykes, often resulting in the occurrence of | Raigad districts
springs.

Basalt flows with numerous east-west dykes, ground water | Dhule and Nandurbar
regime affected by dykes, often resulting in the occurrence | districts.
of interflow and dyke springs.

Basalt flows without intertrappean sediments and dyke | South Ahmednagar,
intrusions but with prominent red bole horizons; high | Solapur, Dharashiv,
permeability. districts.

Basalt flows with intertrappean sediments but with neither | Amravati, Wardha,
intrusive dykes nor ash beds; low permeability. Yavatmal, @ Chandrapur

and Nagpur districts.

31



2 Pre-Cambrian Sedimentaries: Pre-Cambrian sediments belonging to Kaladgi series occur
as water bearing horizons in parts of Ratnagiri district in Konkan region. Ground water occurs
under unconfined conditions in the weathered mantle and along the joints in sandstone, shale
and limestone.

3 Precambrian sediments belonging to Cuddapahs and Vindhyans and its equivalents occur in
small areas of Chandrapur, Yavatmal, and Gadchiroli districts of Vidarbha. These formations
have negligible primary porosity and ground water occurs in fractures and solution cavities
under unconfined and semi-confined conditions.

4 Crystallines: The Crystalline formations of Archaean and Lower Pre-Cambrian age form
dominant water-baring horizons in Bhandara, Gadchiroli, parts of Nagpur, and Nanded
districts and in coastal districts of Ratnagiri and Sindhudurg. Ground water in these formations
generally occurs under unconfined conditions and is controlled by the degree of weathering,
fracturing, and joint.

PRINCIPAL AQUIFER
AL-Fluvial Aeolian , coastal, glacial Alluvium , Valley fills
LT-Laterite / Ferruginous concretions.

8S-Basalt

ST-Sandstone/Conglomerate,Sandstone with Shale
SH-Shale Shale with limestone Shale with Sandstone,
LS-Miliolitic Limestone Limestone / Dolomite, Marble
GR-Acidic Rocks (Granite, Syenite, Pegmatite, Rhyolite etc.)

0l

SC-Schist.Phyliite, Slate
Qz-Quartzite
BG-Basement Gneissic Comple;
A oN Grelss
o IN-Basic Rocks (Dolerite, Anorthosite etc.), Ulrta Basics
Water table contour (mamsi) EC in mi
Ground water flow direction fomuaerC
+ Nitrate >45 mg/
Ground water divide
. Fluoride >1.5 mg/t
750 'sohyet(mm) v Waterbody
. District HQ
Drainage
: /' Basin boundary
YIELD POTENTIAL (LPS)
" Soft rocks Hard rocks
AW ° 3 s 10 o 3 5
ek relew I [E—

Source: Geology GSL Water Level Data GSDA Thematic Layers. MRSAC Rawn tafl Maharashira Gowt, Aquiter COWE Aquifer with primary porosity Aquiter & fracture

Fig.-4.1: Hydrogeological map of Maharashtra
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CHAPTER 5
GROUND WATER LEVEL SCENARIO IN THE STATE

Groundwater level is one of the basic data elements, which reflects the groundwater regime in
an area. Central Ground Water Board (CGWB) monitors groundwater levels four times a year
during January, April/ May, August and November through a network of fixed observation wells
spreading throughout the country. The primary objective of monitoring the groundwater level is
to record the response of groundwater regime to the natural and anthropogenic stresses on
recharge and discharge components which are governed by geology, climate, physiography,
land use pattern and hydrologic characteristics. Natural conditions affecting the regime include
climatic parameters like rainfall, evapotranspiration etc. Anthropogenic influences include
pumpage from the aquifer, recharge due to irrigation systems and other practices like waste
disposal etc. Water level data generated and archived by CGWB along with data from State
Government departments have been used for assessment of groundwater resources. An outline
of groundwater scenario during the period of assessment is given below.

5.1 Groundwater Level Scenario (2023)

Groundwater level data of pre-monsoon 2023 for the Maharashtra reveals that the During pre-
monsoon season of 2023, depth to water level in unconfined aquifer (Dug Well zone) ranges
from 0.1 to 51 m bgl, shallowest in Kamshet, Pune district and deepest in Faizpur Jalgaon district
(Fig.5.1). Shallow water levels of < 2 m bgl are observed in 4.48 % of wells (2950.64 km?). In
26.27 % wells covering ~58,838.57 km? area have shown water levels in the range of 2-5 m bgl.
Water levels in the range of 5-10 m bgl are more predominant and covers ~1,94,963.65 km?
(49.97 % of wells). In ~17.8% wells, water levels are in the range of >10 m bgl falling in northern
part of the State covering Tapi and Purna River basins in parts of Nandurbar, Dhule, Jalgaon,
Buldhana, Akola, and Amravati districts and in almost all districts of Marathwada region

The groundwater level data for post-monsoon 2023 indicates that during post-monsoon
season of 2023, depth to water level in unconfined aquifer (Dug Well zone) ranges depth to water
level in unconfined aquifer (Dug Well zone) ranges from 0.1 to 48.9 m bgl, shallowest in Beed &
Pune district district and deepest in Faizpur Jalgaon district. Shallow water levels of < 2 m bgl
are observed in 16.29 % of wells (20,748.81 km?). In 42.62 % wells covering ~1,44,731 km? area
have shown water levels in the range of 2-5 m bgl. Water levels in the range of 5-10 m bgl are
more predominant and covers ~1,20,378.41 km? (31.16 % of wells). In ~9.93 % wells, water
levels are in the range of >10 m bgl falling in northern part of the northern part of State covering
Tapi and Purna River basins in parts of Nandurbar, Dhule, Jalgaon, Buldhana, Akola and
Amravati districts and in major parts of all districts of Marathwada region. Parts of Nashik,
Ahmednagar, Ratnagiri, Sindhudurg, Chandrapur, Gadchiroli, Washim, Nagpur, Bhandara,
Gondia, Yavatmal, Satara, Sangli and Solapur districts. (Fig. 5.2).

5.1.0 Fluctuation of Groundwater Level

Comparison of Pre-monsoon 2023 to Pre-monsoon 2022

A comparison of depth to water level of Pre-monsoon 2023 with Pre-monsoon 2022 (Fig. 5.3)
indicates that 55.20% of the total analyzed wells tapping phreatic aquifers show rises in water
level whereas 43.24 % wells show decline in water level. 1.56% wells show no change. Rise and
fall in water level are primarily in the 0 to 2 m, 2-4 m and >4 m range. The declining groundwater
level is prominently observed in the parts of districts of Gadchiroli, Chandrapur, Jalagaon,
Aurangabad, latur, Osmanabad, Solapur, Kolhapur, Sindhudurg, Ratnagiri, Raigad, Palghar and
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Nashik. The rising groundwater level is observed in the parts of districts of Gondia, Bhandara,
Nagpur, Wardha, Amravati, Yavatmal, Hingoli, Nanded, Parbhani, Jalna, Ahmednagar, Dhule,
Thane and Satara.

Comparison of November 2023 to November 2022

A comparison of the depth to water level in November 2023 with November 2022 (Fig. 5.4)
reveals that 33.88% of the total analyzed wells tapping phreatic aquifers showed a rise in water
level, while 64.67% of wells showed a decline in water level. Only 1.45% of wells showed no
change. The rise and decline in water levels were mainly in the range of 0 to 2, 2-4 m and >4 m.
The rise in water level was notably observed in the scattered areas of states of Gadchiroli,
Bhandara, Chandrapur, Nagpur, Amravati, Hingoli, Nanded, Nandurbar, Palghar, raigad, satara,
Ratnagiri, Sindhudurg. Groundwater levels have decreased in various areas of all states in a
scattered pattern, with more significant decreases observed in districts such as Akola,Buldhana,
Yavatmal, Parbhani, Hingoli, Nanded, Beed, Aurangabad, Jalna, Jalgaon, Ahmednagar, Nashik,
Raigad and Sangli district.

Compd son -Mén®PPoen 2023 with deMoandsad o nme(a2n0 1o3f

The comparison of the decadal water level fluctuations with the mean of pre-monsoon (2013 to
2022) and pre-monsoon 2023 (Fig. 5.5) shows that 73.63% of the analyzed wells have
experienced a rise in water levels, while 26.18% have shown a decline. Only 0.19% of the wells
have shown no change. The rise and decline in water levels are primarily in the 0-to-2-meter
range. The rise in water levels is prominently seen in the parts of districts of Raigad, Pune,
Satara, Kolhapur, Ratnagiri, Nanded, Yavatmal, Wardha, Aurangabad, Amravati, Nashik,
Nandurbar, Chandrapur, Gadchiroli and Gondia districts. A significant rise of more than 4 m is
observed in small isolated parts in Nashik, Amravati, Parbhani, Nanded, Latur, Nandurbar, Pune,
Aurangabad, Satara and Jalna Districts.Similarly, states where a decline in water levels is
prominently observed include significant parts of Gadchiroli, Nagpur, Nandurbar, and Kolhapur.

tPor e2 0

Compari sonMafsoPmnst2023 with decMadmdoare a(n2 @3 Ptos t2

A comparison of decadal water level fluctuation with mean of post-monsoon (2013 to 2022) and
postmonsoon 2023 (Fig. 5.6) indicates that 48.43% of the analysed wells show rise in water level
whereas 51.22% wells show decline in water level. Only 0.36% of the wells have shown no
change. Rise and decline in water level are primarily in the 0 to 2 m range. Rise in water level is
prominently seen in the districts of Bhandara, Nagpur, Amravati, akola, Buldhana, Aurangabad,
Ahmednagar, raigad, satara, Ratnagiri and Kolhapur. Similarly, states where a decline in water
levels is observed include significant parts of Gadchiroli, Jalgaon, Dhule, nashik, Jalna, beed,
Osmanabad, Solapur, nashik, Palghar, Thane and Pune.
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CHAPTER 6
GROUND WATER RESOURCES OF MAHARASHTRA

The Dynamic ground water resources (as in 2024) of Maharashtra have been assessed jointly
by CGWB and State Ground Water Departments under the supervision of the State level
Committee. The Dynamic ground water resources are also known as Annual Ground Water
Recharge, since it gets recharged every year from rainfall and other secondary sources such as
applied irrigation water, surface water bodies, water conservation structures, etc. Methodology
adopted for the assessment has been outlined in Chapter-2 of this report. This section provides
a summary of the Ground water Resources Assessment 2024 (GWRA-2024) made for the
country.

6.1 DYNAMIC GROUND WATER RESOURCES

Groundwater resources have been assessed watershed-wise in the State and subsequently
apportioned to the taluk level. For the current year, groundwater resource assessment has also
been carried out for 6 urban areas, including Nagpur City (District Nagpur), Pune City (District
Pune), Mumbai (District Mumbai), Andheri, Kurla, and Borivali (District Mumbai Suburban). This
brings the total number of assessment units to 359 (Talukas). The Annual Ground water
resources for State have been estimated as 33.03 bcm and Annual Extractable Ground Water
Resources is 31.15 bcm. The Annual Ground Water Extraction is 16.50 bem (Fig 6.1) and Stage
of Ground Water Extraction is 52.99%. Ground Water Resources availability, utilization and stage
of extraction (as in 2024) of Maharashtra given in Annexure- |

Rainfall recharge during monsoon and non-monsoon period is the major contributor of total
annual groundwater recharge of Maharashtra, which is 21.42 bcm. Total Groundwater recharge
in monsoon season which includes Recharge from rainfall and from other sources is 23.45 bcm
andinnonn-monsoon season is 9.58 bcm. 60t her so
irrigation, recharge from tanks, ponds and water conservation structures taken together. (Fig-6.2
& 6.3). However, for few talukas of Dhule, Gadchiroli, Latur, Mumbai, Mumbai sub urban,
Palghar, Raigad and Thane districts the rainfall recharge during non-monsoon season is zero.
This is because in these districts the areas are receiving rainfall less than 10 % of normal
monsoon rainfall and hence rainfall recharge is ignored as per the GEC-2015 norms. District-
wise Ground Water Resources availability, utilization and stage of extraction (as in 2024) given
in Annexure- Il.

In the absence of non-availability of the base flow data, the Natural Discharge is computed as
per the GEC-2015 norms for the sub-units. Within a district there is a variation in the natural
discharge (either 5 % or 10 %). It is because in most of the watersheds the recharge has been
computed by the WTF method but where there is difference in PD factor the computations are
done by RIF.
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Fig.-6.1: Ground Water Resources of Maharashtra 2024

Recharge during Monsoon and Neévlonsoon Season
from Rainfall and Other sources (Tanks/Ponds/WCS
etc)

m Recharge from rainfall
(Monsoon)

m Recharge from other Sources
(Monsoon)

Recharge from Rainfall during
Monsoon

m Recharge from other Sources
(Non-Monsoon)

Fig.-6.2: Ground Water Recharge during Monsoon and Non-Monsoon Season from Rainfall and Other sources
(Tanks/Ponds/WCS etc).
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Recharge from Rainfall and Other sources
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21.42 65%

M Recharge from rainfall @ Recharge from other Sources

Fig.-6.3: Ground Water Recharge from Rainfall and Other sources.

The over-all scenario of ground water resource and extraction in the state is given in Fig-6.1,
6.2,6.3,6.4,6.5, 6.6, 6.7 & 6.8.

6.2 ANNUAL TOTAL GROUND WATER EXTRACTION

The assessment of ground water extraction is carried out considering the Minor Irrigation Census
data and sample surveys carried out by the State Ground Water Departments. The Total Annual
Ground Water Extraction of the Maharashtra for the year 2024 has been estimated as 16.50
BCM. The agriculture sector is the largest consumer of groundwater resources, accounting for
91.3% of the total annual groundwater extraction, which amounts to 15.07 bcm. The domestic
use accounts for 8.5% (1.40 bcm), while industrial use represents 0.1% (0.03 bcm) of total annual
groundwater extraction of the Maharashtra. (Fig-6.4)..

6.3 STAGE OF GROUND WATER EXTRACTION

The overall stage of groundwater extraction of Maharashtra state is 52.99 %. The State/UT wise
distribution of Stage of Groundwater Extraction is as follows:

1. Stage of Groundwater Extraction > 100%: Nil

2. Stage of Groundwater Extraction > 90% to 100%: Nil

3. Stage of Groundwater Extraction > 70% to 90%: Ahmednagar, Amravati, Buldhana, Jalgaon,
Solapur

4. Stage of Groundwater Extraction < 70%: Akola, Aurangabad, Beed, Bhandara, Chandrapur,
Dhule, Gadchiroli, Gondia, Hingoli, Jalna,Kolhapur,Latur,Mumbai,,MumbaiSub,

5. Nagpur,Nanded,Nandurbar,Nashik,Osmanabad,Palghar,Parbhani,Pune,Raigad,Ratnagiri,S
angli,Satara,Sindhudurg, Thane,Wardha,Washim,Yawatmal.
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6.4 CATEGORIZATION OF ASSESSMENT UNITS

Out of 359 assessment units (taluks), -&&p lumiitteddd, 2
7 units (1.9 %) as O6Crititccraltd,cadld uwmidt sr e(mlal .n4d n%)
units (84.1 %) as O0Safed and 1 wunit (0.28 %) a s
recharge worthy area of the State, 6333.63 sq. km (2.43 %) area i s -Bixnpdeori t&@we
7709. 543 sq. km (2.96 %) under 0Criti cadibt i c4adl765
204777.39 sgq. km (78.65 %) under 6Safed and 77E€
categories of assessment units. Out of total 31147.44 mcm annual extractable ground water
resources of the State, 715 .-e2x8pInocint e d26.,3 09 092). 2a7r em:
under O6Critical 6, 4317. 3c3r imcinc al163.a8m6d %5 2uln2d.e5 6 On%
under 60 Saf e of assesdmeny onitsi Ehe State-wise and District-wise numbers of
assessment units under different categories are given in Annexure Ill (A) and Annexure Il (B),

Annexure lll (C) and Annexure Il (D) respectively. State-wise and District-wise details are given

in Annexure lll (E) and Annexure lll (F) respectively.

The State-wise name of the assessment units under Over-exploited, Critical and Semi-critical
categories and Quality problems in assessment units are given in Annexure IV (A), Annexure
IV (B) and Annexure IV (C) respectively.

6.5 COMPARISON WITH PREVIOUS ASSESSMENT

As compared to 2023 assessment, the Annual Ground Water Recharge and annual extractable
ground water resources in 2024 has increased marginally from 32.76 bcm to 33.03 bcm and
30.95 bcm to 31.15 bcm respectively and Annual Ground Water Extraction has decreased
marginally from 16.66 bcm to 16.50 bcm in 2024. The Stage of Ground Water Extraction has
also decreased marginally from 53.83% to 52.99%. The state wise summary of assessment units
improved or deteriorated from 2023 to 2024 assessment and detailed comparison of
categorization of assessment units from 2023 and 2024 are given in Annexure V(A) and
Annexure V (B) respectively.

The Taluka wise and Watershade-wise total annual ground water recharge, Ground Water
Resources availability, utilization and stage of extraction of Maharashtra (as in 2024) given in
Annexure- VI, Annexure- VIl & Annexure- VIII.
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Districtwise extraction for Irrigation,Industrial and Domastic uses of Maharashtra 2024
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Fig.-6.4: District wise GW extraction for Irrigation, Industrial and Domestic uses, Maharashtra 2024.
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CHAPTER 7

CONCLUSIONS

The Total Annual Ground Water Recharge in the State (2024) has been assessed as 33.03 billion
cubic meters (bcm). Ground water resources are replenished through rainfall and other sources
like return flow from irrigation, canal seepage, recharge from water bodies, water conservation
structures etc. The main source of annual ground water recharge is rainfall, which contributes
nearly 65% of the Total Annual Ground Water Recharge. The Total Annual Extractable Ground
Water Resource of the State has been assessed as 31.15 bcm, after keeping a provision for
natural discharge. The Annual Ground Water Extraction of the State (2024) is 16.50 bcm, the
largest user being irrigation sector, which accounts for 91% of the total annual groundwater
extraction. The Stage of ground water extraction for the entire State, which is the percentage of
ground water extraction with respect to Annual Extractable Ground Water Recharge, has been
computed as 52.99%. The extraction pattern of ground water is not uniform across the State,
resulting in ground water stressed conditions in some parts of the State while in some other
areas; ground water extraction has been sub- optimal.

Out of the total 1538 assessment units (Watersheds) in the State 55 units (4%) have been
categor i zeHlx palso i 6t CGevdebr, 19 units (th%) o6ICav eunisaed, cé
(14%) have been catCrgiotriiczaelddo aasn d Sle2n89 wunits (81 %)
Gafeband 4 assesments units are categorized as 06Sa
phreatic aquifers is brackish or saline.

Outof 359 assessmentunits(t al ukas), 8 units (2.2%) -hapleoibteedchd,
7 units (1.9 %) as O6Crititccaltd,cadld wmidt sr e(mal .nd n%)

units (84.1 %) as 6Safed and 1 wunit (O0.rxl&argdo) as
worthy area of the State, 6333. EXpdop.i tlerdd(2 .74D 9%
km (2.96 %) wunder O6Critical 6, 4cOr7i5t1li.c5abl 6s,q .2 Okdny 7(71
(78.65 %) under O0Safed andchde®6.088%I1s m.e bk m a(tle.glod i%
units.

As compared to 2023 assessment, the Annual Ground Water Recharge and annual extractable
ground water resources in 2024 has increased marginally from 32.76 bcm to 33.03 bcm and
30.95 bcm to 31.29 and Annual Ground Water Extraction has decreased marginally from 16.66
bcm to 16.50 becm in 2024. The Stage of Ground Water Extraction has also decreased marginally
from 53.83% to 52.99% due to various supply side and demand side interventions taken by the
government.

The major part of Maharashtra is covered by basaltic formation where ground water conditions
are highly localized, aquifer extent is limited, any further ground water development to meet
drinking water requirement can be implemented on village-to-village basis. There exists scope
for tapping the deep aquifer through deeper bore wells for drinking water supply. The occurrence
of Ground water depends on rainfall pattern and weathered, fractured and jointed parts of the
basalt formation. A major part 80% drinking water needs and 50% irrigation requirements
depends on Groundwater Resource in the State of Maharashtra.

The total Annual Ground Water Recharge for the entire State, as in 2024 has increased by 0.3
bcm as compared to the last assessment (2023). The total Annual Extractable GW Resources
has also increased by 0.23 bcm. The Annual Ground Water Extraction for irrigation, domestic
and Industrial uses has decreased by 0.17 bcm during this period. These variations are attributed
mainly to refinement of parameters, refinement in well census data and changing ground water
regime and various ongoing schemes to enhance Ground water recharge and adopt efficient
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irrigation practices to reduce depency on Ground water .The Stage of Ground Water Extraction
in the State has decreased from 53.74% to 52.99%.It is advisable to restrict the ground water
extraction as far as possible to annual replenishable resources in the State for a sustainable
usage of Ground water.

The present Ground water Resources Assessment was carried out based on GEC-2015
methodology , developed for prevalent Indian conditions, on the basis of terrain characteristics
and data av ai-GROUNDWATER RESODURCE ESAIMATION SYSTEM (INGRES)
is a Software/Web-based Application developed by CGWB in collaboration with 1IT-Hyderabad.
The software provides common and standardized platform for Ground Water Resource
Estimation for the entire country and its pan-India operationalization (Central and State
Governments) . The system takedéData I nputd throug
ground water components (recharge, extraction etc.) and classify assessment units into
appropriate categories (safe, semi-critical, critical and over-exploited). The Software uses GEC
2015 Methodology for estimation and calculation of Groundwater resources. It allows for unique
and homogeneous representation of groundwater fluxes as well as categories for all the
assessment units (AU) of the country. An analysis of assessment results leads us to the following
inferences as the way forward in the assessment of Ground water resources.

1. CREATION OF DATABASE FOR GROUND WATER RESOURCES ASSESSMENT AND
ITS REGULAR UPDATING

GEC 2015 has devised the data structure of all the data elements (like water level, rainfall etc)
and norms (like Specific Yield, Rainfall Infiltration Factor etc.) with its name, type of data and its
precision. The templates (excel sheets) for data collection/compilation for assessment through
IN-GRES using GEC 2015 has also been devised. However, major challenges are lack of
dedicated manpower as well as presence of State GW/Nodal Departments (in majority of States)
at District level for understanding/analysis of data/information to be collected/compiled from
different State Departments (like Agriculture, Irrigation, Water Supply, Industries, Water
Conservation etc.). Of particular importance in this regard are data/information related to
recharge from water bodies, water conservation/harvesting structures, return flow from applied
irrigation and details of ground water extraction structures in use for irrigation, domestic and
industrial purpose. These need to be collected/compiled and regularly updated at district/block
level so that more realistic assessment of ground water resources could be accomplished.

2. GROUND WATER ASSESSMENT OF DEEPER AQUIFER SYSTEMS

For assessment of deeper aquifers, more studies on individual aquifer potential/sustainable yield
along with facilities for monitoring of piezometric heads (by establishing piezometers tapping
different aquifer zones) have to be carried out. The resources of deeper aquifer systems could
be considered for extraction during exigencies as well as for drinking water purpose for nearby
regions.

3. AQUIFER-STREAM INTERACTIONS

Additional studies on aquifer-stream interactions are required to understand the contribution of
ground water to streams and the requirement of environmental flows for sustainability of water
resources and surrounding ecosystem.

4. GROUND WATER MODELLING AND PREDICTIVE SIMULATION

Besides the assessment of the dynamic ground water resources using norms prescribed in GEC
2015 methodology through automation, the concept of Ground water modelling must be included
where predictive simulation can also be done. This would give an idea of the future availability
of Ground water resources with respect to the changing climate and extraction patterns..
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Enclosure 1

State Level committee for
Estimation of Ground

water Resources as on
March 2022 based on GEC
2015 methodology.

Government of Maharashtra
Water Supply and Sanitation Department
Government Resolution No.: Bhujal-1822/C.R.29/WS-15

7th Floor, Gokuldas Tejpal Hospital Building Premises
Lokmanya Tilak Marg, Near Crawford Market, New Mantralaya ,Mumbai- 400 001
Date: 27 January, 2022

Read -
1. Letter from Director, G.S.D.A. Pune No.: *0fad/fd@ 1o Hedid 3032-93CR0R
f2. R AR, R0
2. Letter from Regional Director, CGWB, Central region Nagapur, Ministry of Water
Resources, River Development and Ganga Rejuvenation No.: 20/2/TS-16 dated-
05/01/2022

Intr tion:-

In accordance with the directives received from the ministry of Jalshakti, Water
Resources, River Development and Ganga Rejuvenation, Central Groundwater Board,
Government of India, Nagpur vide letter dated- 05/01/2022, Re-assessment of Ground Water
Resources for the year 2021-2022 has to be carried out based on a methodology recommended
by “Ground Water Estimation Committee-2015 Methodology™ (GEC-2015) jointly by CGWB
and State Ground Water Department for the State of Maharashtra based on the current ground
water data in view of the changes observed in the ground water scenario. The last assessment of
annual replenishable ground water resources for the state of Maharashtra was carried out for the
water year 2019-20 based on GEC-2015 Methodology. The National Water Policy, 2012 has also

recommended that the ground water resources of the country should be re-assessed periodically.

Page 1 of §
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Government Resolution No.: Bhujal-1822/C.R.29/WS-15

In order to estimate Ground Water Resources of the State for year 2021-22 in accordance

with GEC-2015 Methodology, a State Level Committee is required to be constituted as directed

by Government of India.

Resolution:-

With the view to re-assess ground water resources for the water year 2021-22, the

Government of Maharashtra has decided to constitute the State Level Committee (SLC) for re-

assessment the Ground Water Resources for the year 2021-22 based on GEC-2015 Methodology

for the State of Maharashtra with following composition:

Sr. No. Designation Designation in the
Committee

1 Additional Chief Secretary/Principal Secretary, Water Chairman
Supply And Sanitation Department, Government of
Maharashtra Mantralaya, Mumbai-440001

2 Principal Secretary, Rural Development and Water Member
Conservation Government of Maharashtra Mantralaya,
Mumbai-440 032

3 Principal Secretary, Urban Development Department, Member
Government of Maharashtra Mantralaya, Mumbai-440
032

4 Commissioner Agriculture , Pune Member
Commissioner  Department  of  Industries, Opp. Member
Mantralaya Mumbai

6 Chief Engineer & Jt. Secretary Water Resources Member
Department, Government of Maharashtra, Mumbai

7 Commisioner, Groundwater Surveys and Development Member
Agency, Pune

8 Director, Maharashtra Remote Sensing Application Member
Centre (MRSAC) Nagpur

9 Director, Directorate of Municipal Administration Member
(DMA) Worli, Mumbai

10 Director, Soil Conservation & Watershed Development, Member
Pune

11 Chief Engineer, Minor Irrigation-Local Sector, Pune Member

Page 2 of §
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Government Resolution No.: Bhujal-1822/C.R.29/WS-15

Sr. No. Designation Designation in the
Committee

12 Chief Engineer, Maharashtra State  Electricity Member
Distribution Company Limited (MSEDCL) Mumbai

13 General Manager NABARD, Pune Member

14 Secretary, Maharashtra Water Resources and Regulatory Member
Authority, (MWRRA), World Trade Centre, Mumbai

15 Representative  of Mahatma  Phule  Agricultural Member
University, Rahuri

16 | Regional Director, Central Ground Water Board, Member Secretary

Government of India, Nagpur

The committee may co-opt any other member (s)/ special invitee (s), if necessary

(2) Terms of Reference:-

The broad terms of reference of the Committee would be as follows:

1) To re-assess annual replenishable ground water resources of the State of Maharashtra for

the year 2021-22 in accordance with GEC-2015 Methodology.

2) To estimate the status of utilization of the annual replenishable ground water resource.

3) To submit the ground water resource estimates of the State to Central Level Expert

Group (CLEG) after the approval of SLC for inclusion in National level report on

assessment of ground water resources.

4) Any other aspect relevant to the terms referred to above.

3) Time Frame

The Committee will submit its report on or before 28-02-2023 to Government of

India after the approval of SLC.

4) Expenditure

Expenditure on account of TA/DA to official Members of the SLC will be met

from the source from which they draw their salaries.

This Government resolution of Maharashtra Government is available at the website

www.maharashtra.gov.in. Reference no. for this is 202201271616087728. This Order has been

signed digitally.
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By Order and in the name of the Governor of Maharashtra.

Digitally signed by RAENDRA MAMADEV GENGAJE

RAJENDRA: | st

DEPARTMENT, postalCade-400012.

st=Muharahtra,
MAHADEY /s i

DO2dECAewONS TebIad 2ad) 2520805,

seriaNumber =003 180 1040 7 ILES | bcfua IS4

4620201 0dead A 3L N 1 bl
n=RAJENDRA MAHADEV GENGAE

Date 20220127 175728 4053

(Rajendra Gengaje)
Deputy Secretary, Government of Maharashtra

Copy forwarded to:

)

PO Oy e R W

10.

11.

12.

13.

Chief Secretary to Government of Maharashtra, Mantralaya, Mumbai 400 032
Chairman, Central Ground Water Board, Bhujal Bhavan, NH-1V, Faridabad
121001.
Principal Secretary, Rural Development Department, Mantralaya, Mumbai 32.
Principal Secretary, Urban Development Department, Mantralaya, Mumbai 32.
Principal Secretary, Agriculture Department, Mantralaya, Mumbai 32.
Principal Secretary, Irrigation Department, Mantralaya, Mumbai 32.
Commissioner, Agriculture Department, Pune 411 001.
Commissioner, Department of Industries, New Administrative Building, Opposite
Mantralaya, Mumbai - 400 032.
Chief Engineer & Jt. Secretary, Water Resources Department, Govt. of
Maharashtra, Mantralaya, Mumbai.
Commissioner, Groundwater Surveys & Development Agency, Shivaji Nagar,
Pune 411 005.
Director, Maharashtra Remote Sensing Application Centre (MRSAC), VNIT
Campus, Nagpur.
Director, Directorate of Municipal Administration (DMA), Govt. of Maharashtra,
Government Transport Service Building, Sir Pochakhanwala Road, Worli,
Mumbai-30.
Director of Soil Conservation & Watershed Management, Central Building (3rd
Floor), Pune.
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14. The Chief Engineer, lirigation Local Sector, 12, Jail Raod, Yerewada, Pune 411
006.

15. Chief Engineer, Maharashira State Electricity Distribution Company Limited
(MSEDCL), Prakashgad, Plot No. G-9, Bandra (East), Mumbai — 400 051.

16. General Manager, National Bank for Agriculture and Rural Development
(NABARD), 34, Wellesley Road, Shivaji Nagar, Pune — 411005.

17. Secretary, Maharashtra Water Resources and Regulatory Authority, (MWRRA),
9th Floor, Centre, World Trade Centre, Cuffe Parade, Mumbai - 400 005.

18. Vice Chancellor, Mahatma Phule Agricultural University, Rahuri-413 722

19. The Regional Director, Central Groundwater Board, New Secretariat Building,
Civil Lines, Nagpur 440 001

20. The Select file Papu 15

Page 5 of §

52




Enclosure 2

State Govt. vide letter no. BhujaB22/C.R.29/W€L5, dated 15.07.2022¢onstituted The
Permanent State Level Committee for Estimation of Ground Water Resources based-on GEC
2015 Methodology

Constitution of Permanent
State Level Committee for
Estimation of Ground Water
Resources based on GEC-2015
Methodology
Government of Maharashtra
Water Supply and Sanitation Department
Government Resolution No.: Bhujal-1822/C.R.29/\WS-15
7th Floor, Gokuldas Tejpal Hospital Building Premises
Lokmanya Tilak Marg, Near Crawford Market, New Mantralaya Mumbai- 400 001
Date: 15 July, 2022

Read -

1. Letter from Regional Director, CGWB, Central region Nagpur, Ministry of Water
Resources, River Development and Ganga Rejuvenation No.: 20/2/TS-16 dated-
05/01/2022

2. Letter from Director, G.S.D.A. Pune No.: YHIW/AA&/4oT7 Fodida 2029-
RY/348/20R, 2. 30 7, 202

Introduction:-

In accordance with the directives received from Ministry of Jal Shakti, Department of
Water Resources, River Development and Ganga Rejuvenation, Central Groundwater Board,
Govt. of India, Nagpur vide letter n0o.No.20/2/TS-16, dated 05 January, 2022 and mail
dated 24.03.2022, there-assessment the Ground Water Resources for the year 2021-22 and for
subsequent regular and periodic assessment as per the directives issued by Ministry of Jal Shakti,
Govt. of India from time to time has to be carried out based on a methodology recommended by
“Ground Water Estimation Committee-2015Methodology” (GEC-2015) jointly by CGWB and
State Ground Water Department for the State of Maharashtra based on the cumrent ground water
data in view of the changes observed in the ground water scenario. The last assessment of annual
replenishable ground water resources for the state of Maharashtra was carried out for the water
year 2019-20based on GEC-2015Methodology. The National Water Policy, 2012 has also
recommended that the ground water resources of the country should be re-assessed periodically.

In order to estimate Ground Water Resources of the State in accordance with GEC-2015
Methodology, a Permanent State Level Committee is required to be constituted as directed by
Government of India.

1) Resolution:

With the view to re-assess ground water resources for the State of Maharashtra, the
Government of Maharashtra has decided to constitute the Permanent State Level Committee
(SLC) for re-assessment the Ground Water Resources for the year 2021-22 and for subsequent
regular and periodic assessment as per the directives issued by Ministry of Jal Shakti, Govt. of
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India from time to time based on GEC-2015 Methodology for the State of Maharashtra with
following composition:

13 Additional Chief Secretary/Principal Secretary, Water Supply and Chairman
Sanitation Department. Govt. of Maharashtra, G.T. Hospital
Complex, Mumbai-<440001.

2 Principal Secretary, Rural Development Department, Govt. of Member
Maharashtra, Mantralaya, Mumbai-440 032

3) Principal Secretary, Urban Development Department, Govt. of Member
Maharashtra, Mantralaya, Mumbai-440 032

4 Commissioner, Agriculture, Pune. Member

3) Commissioner, Department of Indusiries, Opp. Mantralaya, Mumbai. | Member

B) Chief Engineer & Joint Secretary, Water Resources Department, Member

Govt. of Maharashtra, Mantralaya, Mumbai.
7) Commissioner, Groundwater Survey and Development Agency, Pune. | Member
8) Director, Maharashira Remote Sensing Application Centre (MESAC), | Member

Nagpur.
) Director, Directorate of Municipal Administration (DMA), Worli, Member
Mumbai.
10) | Darector, Soil Conservation &Watershed Development, Pune Member
11) | Chief Engineer, Minor Irnigation - Local Sector, Pune. Member

12) | Chief Engineer, Maharashtra State Electricity Distribution Company | Member
Limited (MSEDCL), Mumbai.
13) | General Manager, NABARD, Pune. Member
14) | Secretary, Maharashira Water Resources and Regulatory Authority, Member

(MWEEA), World Trade Centre. Mumbai.
15) | Representative of Mahatma Plmle Agricultural University, Rahun Member

16) | Regional Director, Central Ground Water Board, Government of Member
India. Ministry of Jal Shakti. Department of Water Resources, River Secretary
Development and Ganga Rejuvenation, Central Region. Nagpur.

The Committee may co-opt any other Member () /special invitee (s), if necessary.

2) Terms of Reference: The broad terms of reference of the Committee would be as follows:

1) To re-assess annual replenishable ground water resources of the State of Maharashtra for
the vear 2021-22and for subsequent regular and periodic assessment as per the directives
1ssued by Ministry of Jal Shakti, Govi. of India from fime to time in accordance with
GEC-2015 Methodology.

2y To estimate the status of utilization of the annual replenishable ground water resource.

Page I of4

54



Govemment Resolution No.: Bhujal-1822/C R 29/WS-15

3) To submit the ground water resource estimates of the State to Central Level Expert
Group (CLEG) after the approval of SLSC for inclusion in National level report on
assessment of ground water resources.

4) Any other aspect relevant to the terms referred to above.

3) Time Frame

The Committee will submit its report on or before 30.09.2022to Government of India
after the approval of SLC.

5) Expenditure

Expenditure on account of TA/DA to official Members of the SLC will be met from the
source from which they draw their salaries.

This Government resolution of Maharashtra Government is available at the website
www.maharashtra gov.in. Reference no. for this 1s 202207151255463428. This Order has been

signed digitally.
By Order and in the name of the Governor of Maharashtra.
gt try FAENORA MALACCY CENCAS
RAJENDRA ST
MAHADEV GENGAJE Z25 ey
Deputy Secretary. Government of Maharashtra
Copy forwarded to:-

1) Chief Secretary to Government of Maharashtra, Mantralaya, Mumbai 400 032

2) Chaiman, Central Ground Water Board, Bhujal Bhavan, NH-IV, Faridabad 121001.

3) Principal Secretary, Rural Development Department, Mantralaya, Mumbai 32.

4) Principal Secretary, Urban Development Department, Mantralaya, Mumbai 32.

5) Principal Secretary. Agriculture Department, Mantralaya, Mumbai 32.

6) Principal Secretary, Irrigation Department, Mantralaya, Mumbai 32.

7) Commissioner, Agriculture Department, Pune 411 001.

8) Commissioner, Department of Industries, New Administrative Building, Opposite
Mantralaya, Mumbai - 400 032.

9) Chief Engineer & Jt. Secretary. Water Resources Department. Govt. of Maharashtra,
Mantralaya, Mumbai.

10) Commissioner, Groundwater Surveys & Development Agency. Shivaji Nagar, Pune 411
005.

11) Director, Maharashtra Remote Sensing Application Centre (MRSAC), VNIT Campus,
Nagpur.

12) Director, Directorate of Municipal Administration (DMA), Govt. of Maharashtra,
Government Transport Service Building. Sir Pochakhanwala Road, Worli, Mumbax 30.

13) Director of Soil Conservation & Watershed Management, Central Building (3 Floor).
Pune.

14) The Chief Engineer, Irnigation Local Sector, 12, Jail Raod, Yerewada, Pune 411 006.
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15) Chief Engineer, Maharashtra State Electricity Distribution Company Limited (MSEDCL),
Prakashgad, Plot No. G-9, Bandra (East), Mumbai — 400 051.

16) General Manager, National Bank for Agriculture and Rural Development (NABARD),
54, Wellesley Road, Shivaji Nagar, Pune - 411005.

17) Secretary, Maharashtra Water Resources and Regulatory Authonty, (MWRRA), 9th Floor,
Centre, World Trade Centre, Cuffe Parade, Mumbai - 400 005.

18) Vice Chancellor, Mahatma Phule Agricultural University, Rahuri-413 722.

19) The Regional Director, Central Groundwater Board, New Secretariat Building, Civil Lines,
Nagpur 440 001

20) The Select file Papu 15
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Enclosure-3

Minutes of the meetingf State Level Committebeld on 04" October 2024or approval of

GWRE-2024
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