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Groundwater Resource Assessment 







1976 1985 & 2001 2012 2012 onwards1969

Hydrogeological Studies in India

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

published by GSI

"Hydrogeological Map of 
India" on 1:5 Million scale 

with the data
updated from the work of 

CGWB

First & Second edition of 
Hydrogeological Map of 

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

identified 

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

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

Major Aquifers.

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



GW Resource

Estimation of Aquifer 
Resource and total Ground 

Water Availability in all 
aquifers

Objective of NAQUIM

To determine aquifer-specific 
ground water level, quality, 

and hydraulic characteristics.

Aquifer Characteristics

1

2

3
Aquifer Geometry

To Establish 3-Dimensional 
Extension of Aquifers in 

1:50,000 scale

4
Management

Formulation of Aquifer 
Specific implementable 

management plans



Approach

NAQUIM

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

Hydrogeological Survey

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

Ground Water Quality

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

Geophysical Studies

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

Exploration



Multi layered Aquifers 

Aquifer Geometry

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

Third aquifer 225   ͠ 360 mbgl Confined

Dynamics of First Aquifer

First Aquifer comprises unconfined upto
50 mbgl, and semi confined below. 
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. 

Management Plans   

• OCS areas
• Water Quality Infested areas
• Water logged areas
• Flood Prone areas
• Aquifers with issues of Sustainability 

(Bundelkhand)  



N
A
Q
U
IM
_
A
c
ti
v
it
ie
s



O
u
tc
o
m
e



Artificial Recharge and WUE, 
On farm Interventions.A

Over-Exploited, 
Critical and Semi 
Critical Areas.

C Arsenic Infested 
Areas.

D Shallow Water 
Level Areas.

E
Waterlogged & 
Flood Affected 
Areas.

Use of Cement Sealing 
Technology.

Proposal of Ground Water 
Developmental Schemes like  
PMKSY-GW.

Proposal for Conjunctive Use 
& extraction of additional GW.

A E D C

Area Specific Management Strategies

B

B Bundelkhand 
Areas.

Artificial Recharge.

C
Fluoride Infested 
Areas.

Proposal for Conjunctive Use 
and artificial recharge .



A. OCS Areas

 Supply-side interventions for 
Artificial Recharge

Proposal for 
1. Check Dams
2. Rooftop Rain Water Harvestings
3. Conservation of water bodies
4. De-siltation of ponds
5. Recharge Shafts
6. Recharge Trench

 Demand-side interventions for 
saving groundwater for irrigation 
purposes

Proposal for 
1. Water use efficiency  (use of drip and 

sprinkler irrigation) 
2. On farm activities

Issue: Deeper Ground Water Level and huge extraction for 
irrigation purposes



B. Bundelkhand Areas

 Management plans mainly focused 
on Artificial Recharge and water 
conservation

Proposal for 
1. Check Dams/ Percolation Tank
2. Rooftop Rain Water Harvestings
3. Conservation of traditional water 

bodies.
4. Recharge Shafts
5. Staggered trenches
6. Gully Plug
7. Nala Development

 Demand side interventions for saving in 
irrigation draft also proposed

Issue: Ground Water Sustainability



C. Arsenic affected areas

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

or 10µg/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.



C. Fluoride Affected Areas

Groundwater 
Potential 

Zone 

Area Sq Km

1 Very Good 100.96

2 Good 519.44

3 Moderate 580.6

4 Moderate to 

Poor 493.2

5 Poor 428.16

Total 2122.36

Constructed Fluoride Free Bore well

Site- Hathwani (EW)

Discharge- 48 LPM

GWL- 22.60 mbgl

1. Zones with marginal fluoride (1.5 to 1.7 mg/L)

area,

Desilting of existing Check dam -20 no.

New Check dam proposed- 7 no.

Conservation Structure(Existing):

Desilting of Ponds (> 0.5) - 18 no.

Desilting of Ponds (0.5 to 1.0) - 19 no.

Desilting of Ponds(1.0 to 3.0) - 44 no.

Proposed Ponds with Recharge shaft

(<3ha.)-22 no.

Proposed RTRWH Structure: -17 no.

2. Zones with moderate fluoride (1.7 to 2.0

mg/L)

Fluoride removal plants with different capacities

.(Nalgonda Technique)3. Zones with high fluoride (>2.0 mg/L) area,

Alternate sources of water supply like surface

water, rainwater, Filter Water etc.



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, 
Maharajganj, Gorakhpur, Pilibhit, 
Lakhimpur, Sitapur, Gonda, Basti etc. 

• 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

• Proposals for development of GW
shall restrict number of wells, to not
to exceed stage of GW extraction
beyond 70%.

• Proposal for conjunctive use of
surface and ground water in Canal
Command areas.

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

• 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.

• This will also help in flood control.



DISTRICT RECHARGE PLAN
• Total no. of districts = 42

• Type- JSA and OCS districts

Agra Hathras

Aligarh Kasganj

Amroha Kaushambhi

Baghpat Lalitpur

Bulandsahar Mahoba

Budaun Moradabad

Banda Sonbhadra

Chitrakoot Muzaffarnagar

Kanpur 
Dehat

G.B.Nagar

Kanpur 
Nagar

Pratapgarh

Kannauj Rampur

Etah
S. Ravidas
Nagar

Farrukhabad Meerut

Jhansi Saharanpur

Firozabad Shamli

Ghaziabad Varanasi 

Hamirpur Prayagraj

Hapur Sambhal

Bijnor Mainpuri

Fatehpur Mathura

Jaunpur Mirzapur
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