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Groundwater Resource Assessment

Total Availability of Ground Water in an Aquifer

o ... Dynamic Ground Water Static / In-storage
Total Availability = Resource Ground Water Resource
Dynamic Ground Water Static / In-storage Ground
Resource Water Resource

e The Ground Water e The Ground Water Resource
Resource which Topson that is not replenished

e The Ground Water that is
available below the
Dynamic Zone.

Static / In-storage e That is available Below pre

GI‘OU&% mgggag&%gum monsoon water level.

* One Time Resource.

Estimation of Ground Water Resources
e Based on Ground Water Estimation Committee — 2015
 Recommendations of R&D Advisory Committee From Time to Time if any




GROUND WATER RESOURCE ESTIMATION IN INDIA: EVOLUTION & METHODOLOGY

1t Methodology suggested Further revision of GEC
Rough assessment of by Ground Water Resource - 1997 methodology
GW done by CGWB and
Estimation Committee ( GEC-2015)
included in Report of (GEC-84) (GWRA- 2017, 2020,
Irrigation commission. (GWRA 1995) 2022 2023, 2024 & 2025)
2015
M 1984 ++
Revision of 84 methodology

Methodology suggested by
‘GW Over Exploitation Committee’. (GveREEgoagZ(%gthzogf:"zm 3)

INFLOW COMPONENTS OUTFLOW COMPONENTS

> Rainfall Recharge > Gross Ground Water Extraction

> Recharge From canals > Lateral Outflow across Boundaries

> Recharge From Surface Water Irrigation » Sub surface Outflow from hydraulically connected
> Recharge From Ground Water irrigation streams

> Recharge From Tanks & Ponds » Vertical inter aquifer Outflow

» Recharge From Water Conservation Structures »> Evaporation

> Lateral Inflow across Boundaries » Transpiration

» Sub surface inflow from hydraulically connected streams

» Vertical inter aquifer inflow

SOGE and Categorization

Stage of Ground Water Categor
» Annual Extractable Ground Water Resources= Total Annual

Ground Water Recharge - Natural Discharge <70% Safe
: ; >70%and <90% Semi-Critical
» Stage of Ground Water Extraction= (GW Extraction for all >90%‘;nd <100.,2 o
uses*100)/ Annual Extractable Ground Water Resources > 100% OverExplotted



DYNAMIC GROUND WATER RESOURCE ESTIMATION 2025: UTTARPRADESH  KEY STATISTICS & CATEGORIZATION

Annual Extractable Ground Water
Resources: 66.98 BCM

Total Extraction: 46.89 BCM

Average Stage of Ground Water
Extraction of the State: 70%

All the 10 Cities fall within the Over
Exploited Category.

Category
B Safe
Semi Critical
B Critical

Stage of Ground Water Extraction Norms

<70% Safe
LEGEND

70-90% Semi Critical
Safe AU Semi Critical AU ‘ Critical AU Over Exploited AU 90-100%

Over Exploited
W Hilly Area
Saline

No Data

Critical
563 Nos 171 Nos 48 Nos 54 Nos 5 -
67.34% 20.45% 5.74 % 6.46% >100% Over Exploited



Hydrogeological Studies in India

"Hydrogeological Map of
India" on 1:5 Million scale
with the data
updated from the work of
CGWB

Aquifer Map of the country
in 1:2,50,000 scale with 14
Principal Aquifers and 42
Major Aquifers.

1985 & 2001

“Geohydrological Map of
India” on 1:2 million scale,
published by GSI

First & Second edition of

Hydrogeological Map of

India in 1:2 million scale. 9
Aquifer systems were

I identified

Aquifer Mapping of the
country in 1:50,000 scale.

|

Aquifers of the Nation was divided in Porous (Unconsolidated &
Consolidated) and Fissured (consolidated) Formation



Objective of NAQUIM

Aquifer Geometry

To Establish 3-Dimensional
Extension of Aquifers in
1:50,000 scale

GW Resource

Estimation of Aquifer
Resource and total Ground
Water Availability in all
aquifers

Aquifer Characteristics Management

To determine aquifer-specific Formulation of Aquifer
ground water level, quality, Specific implementable
and hydraulic characteristics. management plans




Exploration

~ 2000 exploratory wells &
observation wells were constructed
tapping different aquifer systems
for its delineation and properties.

Geophysical Studies

Geophysical Logging, Vertical
Electrical Sounding (VES), Transient
Electro Magnetic Survey (TeM) and
2D Imaging Survey for 3D Aquifer
Geometry determination.

Approach

Hydrogeological Survey

Monitoring of ground water regime,
development, assessment and
potential for conservation.

= Ground Water Quality

-

To ascertain aquifer-wise ground
water quality, analysis of Basic and
Heavy Metal parameters of
different aquifers




Outcome of NAQUIM

Deciphered multi layered aquifer geometry of UP.
Three tier aquifers in alluvium. In Bundelkhand
Granites and Vindyan Sandstone, weathered &

fractured aquifers established.

First aquifer 0.0 — 150 mbgl Unconfined to
Semi confined

Second aquifer 100 — 210 mbgl | Confined

First Aquifer comprises unconfined upto

50 mbgl, and semi confined below. . . .
. ] . . . Dynamics of First Aquife
Facilitated estimating dynamic and in-

storage resource in First Aquifer.
< GW Resources

Aquifer wise available resource has been
estimated, using Aquifer Parameters &
Aquifer Dimension from Exploration.

Multi layered Aquifer>

Third aquifer 225 — 360 mbgl Confined

Management Plans

* OCS areas

* Water Quality Infested areas

* Water logged areas

* Flood Prone areas

* Aquifers with issues of Sustainability
(Bundelkhand)
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Outcome
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Shallow Water
Level Areas.

Area Specific Management Strategies

Artificial Recharge and WUE,
On farm Interventions.

Artificial Recharge.

Use of Cement Sealing
Technology.

Proposal for Conjunctive Use
and artificial recharge .

Proposal of Ground Water
Developmental Schemes like
PMKSY-GW.

Proposal for Conjunctive Use
& extraction of additional GW.



A. OCS Areas

Issue: Deeper Ground Water Level and huge extraction for
irrigation purposes
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B. Bundelkhand Areas

Issue: Ground Water Sustainability

» Management plans mainly focused
on Artificial Recharge and water
conservation

Proposal for

Check Dams/ Percolation Tank
Rooftop Rain Water Harvestings
Conservation of traditional water
bodies.

Recharge Shafts

Staggered trenches

Gully Plug

Nala Development



C. Arsenic affected areas
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Pilot Drilling

Drilling of pilot hole followed by Geophysical
logging & Litholog preparation.

Determination of Zones

Well Construction

reaming and a suitable well assembly lowering is
taken up.

Depth identification for Cement Sealing

Prominent clay layer immediately below Arsenic
infested aquifer to be demarcated for cement
sealing.

Gravel Packing

Pea sized Gravel packed in annular space up to 2
metres above the identified clay layer through 2"
feeder pipe.

Cement Sealing

The gravel packed identified clay layer is grouted
through cement slurry for 5 metres thickness. This
will be left for hardening for 24 hours for
compaction.

Installation of Feeder Pipe

feeder pipe for gravel packing is kept below the
cement sealing zone to accommodate the
settlementof gravel during the compressor
development.

+As per BIS 10500:2012, the maximum permissible limit of Arsenic in drinking water is 0.01 mg/l (ppm)

or 10ug/l (ppb).
-Of the 75 districts in the state, several districts have been identified to be affected by Arsenic, generally

present in

the shallow aquifer (up to 100 mbgl).

A total of 294 wells (since 2012) have been constructed in the state with the cement sealing technology to
get As free water from the deeper aquifers.

Cement
Platform
Collar { |—| Feeder Pipe
> <—— Top aquitard
S Housing
=
Reducer
e Cement Sealing
Arsenic
i safe .
Blank pipe

Impervious Clay
Formation

Arsenic
safe
aquifer

Impervious Clay
Formation

Impervious Clay
Formation

Slotted

Pipe

Bail Plug




C. Fluoride Affected Areas
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Constructed Fluoride Free Bore well
Site- Hathwani (EW)

Discharge- 48 LPM

GWL- 22.60 mbgl

2. Zones with moderate fluoride (1.7 to 2.0
mg/L)

Fluoride removal plants with different capacities
3. Zones with high fluoride (>2.0 mg/L) area,

Alternate sources of water supply like surface
water, rainwater, Filter Water etc.
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D. Shallow Water Level Areas E. Water Logged &

Flood Affected Areas

* Proposed for taking up schemes like
PMKSY-HKKP-GW for development
of irrigation in Northern Terai Areas
including Siddharthnagar Bahraich, = s s ey Commandareas

a arajganj' orakhpur, ili it’ = Uttar Pradesh (Pre - Monsoon) ;

Lakhimpur, Sitapur, Gonda, Basti etc.

* Proposal for conjunctive use of
surface and ground water in Canal

30"(|I'0"N
T

30°0'0"N
[ ]

nnnnnn

Augmentation of canal water by
ground water to facilitate irrigation
upto tail end of canal command
area.

29°0I'0"N
T
29°0'0"N

* District-wise potential for additional
irrigation estimated.

 Adoption of schemes like PMKSY-
HKKP-GW can uplift the socio-
economic status of small and
marginal farmers
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* Flood plains and inundated areas
can be used for Managed Aquifer
Recharge (MAR) by developing GW
and creating space in aquifers for
recharge during monsoon.
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* Proposals for development of GW
shall restrict number of wells, to not
to exceed stage of GW extraction
beyond 70%.

* This will also help in flood control.




DISTRICT RECHARGE PLAN

e Total no. of districts =42

e Type- JSA and OCS districts
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