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Rsgd. No. 5780
Date of Expiry
27th Aprit.zrlzb

BEFORE THE NATIONAL 6REEN TRIBUNAL,

PRIIqCIPAL BTNCH,
AT NEW DEI-FII

O.A.No. L3412015

IN THE MAfiER OF:

FRIENDS
VERSUS

MINISTRY OF WR,RD&GR AND OTHERS

...APPLICANT

. . . RESPON DENT(S)

AFFIDAVIT I REPLY FOR AND ON BEHALF OF THE CENTRAL

GROUND WATER. AUTHORITY IN TERMS OF ORDER DATED

23.09.2019 OF HON',BLE NATTONAL GREEN TR.TBUNAL, NEW

DELHI.

MOST RESPECTFU LLY SHOWETH :

I, Dr. P.Nandakumaran, Member(CGWA), aged about 58 years,

employed I appointed as Member(ccwA), central Ground ii/atei"

Board, M/o Jal shakthi, Department of water Resources, River

Development and Ganga Rejuvenation, New Delhi, functionlng I
officiating at New Delhi, do hereby solemnly affirm and declare as

under:-

l.That I am well conversant with the facts of the case, and duly

authorized and competent to swear this affidavit on behalf of Ministry

of Jal Shakthi, Department of water Resources, River Development &

Ganga Rejuvenation in the above matter.

I have read and understood the order dated 23.09.2019 and

this Affidavit as reply thereto on behalf of respondent No.U

A.
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3.That the deponent craves liberty to raise additional submission or file

additional affidavits in case need arises dr,rring the course of

arguments.

BRIEF SUBMISSIOruS

4.That the Hon'ble Tribunal under its order dated 23.09.2A19 directed

the committee along with CGWA to collect and provide data with

regard to availability of ground water and its usage in 2L cities

mentioned in the report of NITI Aayog and furnish a report to this

Hon'ble Tribunal, The Hon'bie Tribunal directed CGWA to do the

needful within one week. The Mentber Secretary and the Joint

Secretary, MOEF&CC were directed to be present along with

compliance reports on the next date of hearing fixed on 4.11.2019"

5. That the following are the respectful submissions from Member

Secretary, CGWA in compliance of directions of Hon'ble NGT, New

Delhi:

6.That the Hon'ble Tribunal under its crder clated 20.05.2019 passed the

following directions:

"The Expert Committee constituted by this Tribunal vide order dateC
20.12.2018 along with Central Ground Water Authoril may collect
and provide data with regard to availability of ground water and iE
usage in 21 cities mentioned in the report of NITI Aayog and furnish
a report to this Tribunal within one month by e-mail at juCiciaf-
ngt@gov.in . The said report may be placed in the file of O.A. ltlo.
176/2015 which is listed on 04.07.2019.

A copy of this order be sent to the MoEF&CC and the Expert
Commiffee through the CPCB by e-mail for compliance.

List for further consideration on 02.09.2019.'

The copy of the above directions was not served upon CGWA.

the CPCB vide letter No. A-19014/4U20A6-MON dated

tu 7.20L9 has requested Member Secretary, CGWA to submit the
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D_ate of Expiry
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report on availability of ground water and its usage in 21 identified

cities, by 26.07.20L9.

In this connection the respectful submission is that the

chairman, CGWB vide office order No. 95fl-clchmn/ CGWB/2016-17-

4533 dated 27.a7.20L8 has constituted an Expert committee

consisting of Members/Officers from CGWB for realistic assessment of

ground water situation in cities, including cities identified by NITI

Aayog under its report "Composite Water Management Index". This

assessment by CGWB was considered necessary, because the NITI

Aayog in one of its mail dated 25.07.2018 informed the Ministry of Jal

Shakthi that their report does not take into account the ground water

availability in the deeper aquifer. The CGWB, Faridabad has submitted

the report of the Committee to D/o WR,RD&GR, New Dethi vide mail

dated 28.09.2018. The D/o wR,RD&GR however has made certain

observations and desired that the committee should submit a

comprehensive report after takinE into consideration the latest

resources assessment. The revised repoft accordingly was submitted

by GGWB, Faridabad to D/o wR, RD&GR, New Delhi vide mail dated

27,08.2019. The Member secretary, CGWA could not respond to the

mail dated 24.07.2019 of CPCB, because the report of cGwB was not

finalized as on that date and could be made available by CG\ffB,

Faridabad to D/o WR,RD&GR only on 27.08.20L9. The Member

secretary, cGwA, received the report only on 23.09.2019 and after

receiving the orders dated 23.09.2019 of Hon'ble NGT by Mail from

consultant, Judicial, NGT on 26.09.20t9, the present affidavit along

with the report of the CGWB is being fiied.

view of above submissions, this Hon'ble Tribunal is requested not

impose any costs on Member Secretary, CGWA, in view of

pliance by mall at iudicialngt@sqv.in as per the ilmelines fixed

Hon'ble Tribunal under order dated 20.05.20L9123"9.2019 and

In

to

this affidavit.

385



7. That a copy

WR,RD&GR,

perusal. This

of the report submitted by

New Delhi is enclosed as

report also was sent by mail

CGWB, Faridabad to D/o

Annexure-R/ 1 for Kind

to CPCB, MOEE&CC and to

on 26.9.2019.

In view of above submissions, the application may kindly be

disposed with orders as deemed fit and proper in the facts and

circumstances of the case. The answering respondent may kindly be

exempted from personal appearance and no adverse orders be

passed against in view of compliances.

=7. 
Tlqf rTi .rr., r)l i,ilr,, .. ma, : ,.. 

\

8 5fr * T,^tu #;*GroundwarerAurhori,, DEPONENT
.:d ITm. Td ffors qt{ rrrfi ffi!flrr-{il*',
[&b[y of ivatE Resouces, RivE Devetoment GrS, n drri,,r,qril s*D.n/Gowmment of tndiiqFFrrR Enrw qmfr6 dg, d fud_rroo,,
. Jamnagar flouse, Mansingh noaO, ife*Oeit i.frdr:i' 

'

Verified at New Delhi, on this the 26th September, 2019 that the contents of

the above Affidavit are true and correct to my knowledge. No part of it is

false and nothing material has been concealed there from.

Place : New Delhi
26.09.20t9

t sEcTroN 2e? ot CRPo to73
V/oelxtHroH couRT RULEB teoT

FAR?.6, CHApTER XVlll-227

EVIDENCE BY AFFIDAVIT

OUFBEME OOURT
ORDER lr7

Place:
Dated

New Delhi.

Through: 1

RAJENDRAKUMAR, NOTARY **. nr. rJ
F No.-5(406)
EMPowERED To ADMlNlsTen rxe o4rfi
sEcTtoN 139 0F cPC 1808 \-/

g
DEPONENT

d. ;i<Eqiiq 'ii" / trr. i{iilvir'"1'J1161' 1' 1''

g'
nuy ur[L'iu"*"' Riva^Darelopnnt,Garga Rguwtabn

ATrEsrED, *Hww'HS-,,,,'
hffi*.-m"r*.*n' ffi;y Dsrhi', I oo l

ii;FlilHil1ii {fift ^ i'r*'0"
COMPOUND, NEW DEt
iiiiitJi iJ.isl. N o' " " " """""'r """'i'r'!-o.rd

DUMOULI KUMAR PRASAD}
Advocate,

c\ ;;'f f: L*!l!,v. /,,r

Rajendra Kumar
Delhi

Regd. No. S7B0
Drte of Expiry
27th Aprit-Zlli

:26.49.2019.'

'v'l
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Groundwater Resources Vs Domestic Water Demand and Supply for select cities in India 

 

 GROUNDWATER RESOURCES VS DOMESTIC WATER DEMAND AND 

SUPPLY FOR SELECT CITIES IN INDIA 

 

1.0 INTRODUCTION 

In NITI Aayog report entitled “Composite Water management Index –A Tool for water management” 
it has been mentioned that 21 cities across India are expected to run out of water by 2020. In this 
connection, CGWB was entrusted to study the groundwater situation in 24 cities (Anenxure-1) and a 
committee was constituted vide L.NoNo.95/TC/Chmn/CGWB/2016-17-4533 dated 27.07.2018to 
study the groundwater situation and submit a report (Annexure-2). 
 
The committee obtained information from the Regional Offices on groundwater situations along with 
demand vis-à-vis supply in 2018 and projected demand and supply for 2021, 2031 & 2041. The data 
on water demand and supply were collected by CGWB Regional offices from respective State agencies 
and the methodology adopted for the analysis of the same has been enumerated below.   

1. The Demand & supply from surface water & groundwater sources in 2018 and projected 
Demand & supply from surface water & groundwater sources for 2021, 2031 & 2041 were 
obtained from the concerned State Agencies. In the absence of data on projected supply for 
the subsequent years, data for the year 2018 has also been considered for subsequent years. 

2. The demand & supply data obtained for 2018, 2021, 2031 & 2041 have been linearly 
distributed for arriving at the demand and supply figures for the intervening years.  

3. The groundwater resources as in 2017 was worked out for each city, using GEC-2015 
methodology for determination of annual replenishable and in-storage resources in the 
aquifer. As the NITI Aayog report mentions about drying up of cities, an exercise has been 
made by CGWB to assess the in-storage resources of the aquifer (if dewatered) to find about 
the total availability. However, for any policy decision, annual replenishable resources are only 
to be considered. Use of in-storage resources, which means mining of ground water, may lead 
to serious, undesirable consequences and hence it is advocated not to use the in-storage 
resources.  

4. The groundwater resources as assessed in 2017 has been considered as annual groundwater 
availability for subsequent years of projected demand. 

5. The Gap between demand and total supply for domestic purposes has been worked out for 
each year  

6. An attempt was initially made to find out the availability of groundwater to meet the proposed 
water supply from the annual replenishable resources and if found inadequate, the available 
in-storage resource has been considered. In case, the total in-storage resource is also found 
inadequate, the balance available replenishable resources is shown as only available 
resources every year for the subsequent years.  

7. Subsequently, an attempt was made to find out the possibility of groundwater meeting the 
Gap between Demand and supply. In this attempt, initially only annual replenishable 
resources were considered and if found inadequate, the available in-storage resource has 
been considered. In case, the total in-storage is also found inadequate, the balance available 
replenishable resources will be the only available groundwater resources every year.  

 
The location of 24 cities identified by NITI Aayog is presented as Fig.1. It has been observed that cities 
from Punjab, Haryana, Gujarat and some cities in Rajasthan have alluvial aquifer, while the cities in 
southern States have hard crystalline aquifers. In general alluvial aquifers have good yield potential 
and groundwater augmentation can be successful, while in crystalline aquifers, the presence of 
fracture pattern defines the yield potential and the success of groundwater augmentation is limited.   
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Vital Statistics, summary of groundwater system and Demand vis-à-vis Supply for each city has been 
described in succeeding sections. 

 

Fig 1 
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2.0   CITY WISE DEMAND VIS-À-VIS SUPPLY 

2.1 Delhi 

The National Capital Territory (NCT) of Delhi, covering an area of 1483 sq.km, is surrounded on three 
sides by two States, i.e., on North, West and South by Haryana and in the East across the river Yamuna 
by Uttar Pradesh. NCT of Delhi is divided in 11 Revenue District and 1 non-revenue unit along river 
Yamuna. The 11 districts of NCT of Delhi are further subdivided into 3 Tehsils for each district and 
there are total 33 Tehsils, with 112 villages, 110 Census Town and 3 Statutory Towns. 

2.1.1. Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year (%) 

Population 
2018 

Population 
2021 

Population 
2031 

Population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

1483 16787941 2.12 19279271 20346984 23906028 27465071 747.1 

2.1.2 Groundwater System 

The shallow groundwater in the NCT Delhi originates from a combination of rainfall, river/canal water 

and irrigation return flows. Groundwater in the deeper aquifers is mostly recharged as a result of 

leakage from the upper unconfined aquifer and partly from lateral flow from the north. Its geology 

and physiography controls nature of occurrence and movement of groundwater.  There are four main 

hydrogeological units i.e. (i) Wide spread alluvial plains to the west of the ridge covering almost 2/3
rd 

areas of NCT Delhi. The aquifer is under unconfined to semi-confined conditions. (ii) Narrow strips of 

areas on either side of Yamuna River, in forms of flood plain and river terrace deposit, which is 

invariably on east of the ridge, mainly between the ridge and the Yamuna River and east of the Yamuna 

river. The aquifers here are under both unconfined and semi-confined conditions but have high 

potential. (iii) Small alluvial basin of Chhattarpur in South district, which is enclosed within rocky 

surroundings of the Delhi ridge. The basin acts as a single aquifer under unconfined groundwater 

conditions. (iv) Weathered and dissected rocks of ridges, at places covered by highly permeable 

regolith and sandy soils. Groundwater occur mainly in unconfined conditions. At shallow depth it has 

moderate to high potential whereas deeper zones have poor potential.  

The water table slopes away from the ridge on both sides. The water table is relatively shallower in 

northern and northwestern parts and deeper levels exist in the southern parts. The southwestern part 

of the NCT has a large groundwater trough at Najafgarh Block. The alignment of the Delhi Branch of 

the Western Yamuna Canal acts as a groundwater ridge diverting the flow of water to the south-west 

and east towards the Yamuna. In NCT Delhi, in general, the fresh water sediments, consisting 

predominantly sand with thin clay zones in between, have limited thickness and are followed by 

sediments predominant with clay and kankars, having saline groundwater. The depth to fresh – saline 

water interface varies from 10 m bgl to 80 m bgl. Ground water quality below fresh saline water 

interface is saline all through upto the bedrock. The hard rock (quartzite) area is represented by 

weathered/ fractured/ jointed quartzite, which forms potential aquifer with potable water. At a few 

locations, saline ground water is present at a very shallow depth range. 

In aquifer group I (older Alluvium), the discharge varies from 8 to 35 m3/hr with a drawdown of 6 to 

24 m. In aquifer group II (younger Alluvium), the discharge varies from 100 to 310 m3/hr with a 
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drawdown of 5 to 11 m. In aquifer group III (Chhatarpur basin Alluvium), the discharge varies from 7 

to 314 m3/hr with a drawdown of 12 to 20m whereas in aquifer group IV (Quartzite-Ridge Rocks), the 

discharge varies from 4 to 31 m3/hr with a drawdown of 2 to 20 m. 

The groundwater resources has been assessed down to a depth of 75m bgl. The annual replenishable 

resources has been assessed as in 2017 as 340 M.Cu.m and in-storage as 1080 M.Cu.m and total 

storage as 1420 M.Cu.m.  

The decadal water level fluctuation from 2008 to 2017 with respect to Premonsoon 2018 for 83 wells 

analysed in NCT Delhi shows that 44 wells have shown fall in water level in the range of 0-4 m and  19 

well  show fall of >4m. In 18 wells, there is a rise in water level within the range of 0-4 m and 2 wells 

show a rise of >4m. 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

83 15 18 3 4 2 2 22 27 22 27 19 23 20 24 63 76 

2.1.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 1892.00 1382.00 133.00 1515.00 9% 377.00 

2021 2289.00 1747.00 173.00 1920.00 9% 369.00 

2031 2665.00 1797.00 178.00 1975.00 9% 690.00 

2041 2993.00 1847.00 183.00 2030.00 9% 963.00 

 
The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.1.1.  

2.1.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 1892 M.Cum in 2018 
to 2993 M.Cum in 2041, while there is an increase in surface water supply to meet the demand from 
1382 to 1847M.Cum & groundwater supply from 133 to 183 M.Cu.m respectively from 2018 to 
2041(Fig 2.1.1). The share of groundwater in water supply has been provided by State Government 
agency 09 % as in 2018. The total supply to meet the demand would be  increased from 1515 to 2030 
M.Cum from 2018 to 2041, there by resulting in a gap of 377 M.Cum in 2018 & increasing to 963 
M.Cum in 2041  
 
An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 
meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 
gap in the water supply can be met from available groundwater resources. It is seen that even the in-
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storage groundwater resources are likely to be used up by the year 2022 and thereafter only annual 
replenishable resources would be available every year.   

 

Fig 2.1.1 

2.1.5 Conclusion 

 Demand:  Demand has been assessed as  1892 M.Cu.m in 2018, 2289 M.Cu.m in 2021, 2665 
M.Cu.m in 2031 & 2993M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 1515 M.Cu.m in 2018, 1920 M.Cu.m in 2021, 
1975 M.Cu.m in 2031 & 2030M.Cu.m in 2041 and the share of GW in water supply is 09%. 

 Gap: The Gap has been assessed as 377 M.Cu.m in 2018, 369 M.Cu.m in 2021, 690 M.Cu.m in 
2031 & 963M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 340 M.Cu.m and in-storage is 1080M.Cu.m with a total of 1420M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 9% and it can be met from the annual replenishable resources.   

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2022 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.2 Gandhinagar 

Gandhinagar the Capital City of Gujarat is situated on the western bank of river Sabarmati. The area 
of the city is 57.38 Sq Km. Gandhinagar has a tropical monsoon climate, which is hot and dry, except 
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in the rainy season. Summer days are very hot with mean maximum temperature of 41.30C while, 
nights are pleasant. The mean maximum and minimum temperatures in winter are 30°C and 15.4°C 
respectively. The average annual rainfall of the area is 805 mm, although there is a considerable 
variation from year to year. It occurs generally during the months of June to September. The average 
relative humidity is 60% with a maximum of 80% to 90% during the rainy season. 
 
The area as a whole, in general monotonously flat except few mildly undulating topography. The 
average elevation of the city area is about 81m a msl. 
 

2.2.1       Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

Population 
2018 

Population 
2021 

Population 
2031 

Population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

57.38 292797 
 

3,26,013 3,40,547 4,87,606 5,95,356 805 

 

2.2.2  Groundwater System 

Gandhinagar is part of Cambay basin and North Gujarat alluvial Plain. The Quaternary Alluvium 
comprising silt, sand, clay, gravel and kankar occupy the area. The Tertiary sediments followed by 
Deccan trap and Himatnagar Sandstone underlie the quaternary alluvium. Based on the studies carried 
out by CGWB a multiple aquifer system has been delineated in the area.  
 
Ground water exploration in the city has been carried out down to a depth 210m. Based on Exploration 
two main aquifers are identified. The shallow aquifer down to about 70mbgl depth is unconfined in 
nature and most of the dug wells and shallow tube wells tap this aquifer. The deeper aquifer occurring 
below 70mbgl is further subdivided into Semi-confined Aquifer (100 to 130 mbgl) and Confined 
Aquifer (145 to 210 mbgl) up to the explored depth of 210 mbgl.  
 
The depth to water level during the Pre-monsoon period 2018 (May 2018) is about 50 mbgl in the 
unconfined aquifer, about 80 mbgl in the semi-confined aquifer and about 108 mbgl in the confined 
aquifer.  

The decadal mean water level fluctuation in deeper aquifers from 2008 to 2017 with respect 
to Pre-monsoon 2018 for 2 wells in the city of Gandhinagar shows a fall in the range of 0.38m 
to 5.7m.  
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

2 - - - - - - 1 50 - - 1 50 - - 2 100 

 
The groundwater resources has been assessed down to a depth of 210m bgl. The annual replenishable 

resources has been assessed as in 2017 as 6.34 M.Cu.m and in-storage as 239.09M.Cu.m and total 

storage as 245.43 M.Cu.m.  
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2.2.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 23.00 16.43 5.11 21.54 24% 1.46 

2021 24.18 21.90 8.03 29.93 27% 0.00 

2031 30.70 32.85 0.00 32.85 0% 0.00 

2041 37.48 40.15 0.00 40.15 0% 0.00 

 
          The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.2.1.  
 

 
Fig 2.2.1 

 

2.2.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 23 M.Cum in 2018 

to 37.48 M.Cum in 2041 (Fig 2.2.1). There is an increase in surface water supply to meet the demand 

from 16.43 to 40.15 M.Cum in 2018 to 2041 & increase in groundwater supply from 5.11 to 8.03 

M.Cu.m from 2018 to 2021. In 2031 and 2041 the entire proposed demand is to be met by surface 

water sources only. The share of groundwater in water supply has been provided by State Government 

agency as 24 % in 2018 and 27% in 2021 which reduces to nil in 2031 & 2041.  The total supply to meet 
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the demand has increased from 21.54 to 40.15 M.Cum from 2018 to 2041, there by resulting in a gap 

of 1.46 M.Cum in 2018 only 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 
meet the proposed water supply in 2018 but not in 2021, where the in-storage would have to be 
utilised to meet the proposed supply from ground water sources. It is seen that after 2018 there will 
be no gap between demand and supply as the supply from surface water is proposed to increase as 
per the information received from the State Agencies. 

2.2.5 Conclusion 

 Demand:  Demand has been assessed as 23 M.Cu.m in 2018, 24.18 M.Cu.m in 2021, 30.70 
M.Cu.m in 2031 & 37.48 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 21.54 M.Cu.m in 2018, 29.93 M.Cu.m in 2021, 
32.85 M.Cu.m in 2031 & 40.15 M.Cu.m in 2041 and the share of GW in water supply is 24% in 
2018 and 27% in 2021 and becomes nil in 2031 & 2041. 

 Gap: The Gap has been assessed, as 1.46 M.Cu.m in 2018and there is no gap afterwards.  

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 6.34 M.Cu.m and in-storage is 239.09 M.Cu.m with a total of 245.43 M.Cu.m 
o As per the water supply plan of State Agencies, the share of GW in water supply is 24% in 

2018 which can be met from replenishable groundwater resources but the share will be 
increased to 27% in 2021 which cannot be met solely from replenishable groundwater 
resources but to be supplemented from available ground water in-storage.     

o It is seen that after 2018 there will be no gap between demand and supply as the supply 
from surface water is subjected to increase as per the information received from the State 
Agencies. 

 Recommendations: 

 It is advocated that groundwater use should be restricted to the annual replenishable 
resources so that any adverse impact on the groundwater repository, quantity or quality wise 
can be avoided.   

2.3 Ambala 

Ambala is a municipal corporation in Ambala district in the state of Haryana with a total geographical 
area of the Ambala town as 42.34 sq.km. It is located on Sher Shah Suri Marg (NH-I), around 45 km 
from the State capital Chandigarh. It is bordered with Patiala district of Punjab in its western side.  

2.3.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year (%) 

Population 
2018 

Populatio
n 2021 

Population 
2031 

Population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

42.34 355497 1.123 3,26,013 413118 440797 490299 946 

 

2.3.2  Groundwater System 

In the Ambala city area, the underlying sediments are dominantly unconsolidated in nature and 
constituted of fine to medium grained sands, clays, silts and kankar with occasional gravels. The clays 
are usually brown to yellowish in colour and sticky to silty in nature. The sands are mostly fine grained, 
hence it becomes very difficult to develop wells giving sand free water with conventional well design. 
Thick layers of clay occur at site Race Course (Ambala cantt.) and the maximum thickness of clay is 
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172m. The maximum thickness of sand is 82m at site Ambala (Premnagar). The principal ground water 
reservoir in the area is unconsolidated alluvial deposits of Quaternary age. 
The ground water exploration carried out by the Central ground water Board in Ambala City and 
cantonment Board has revealed the presence of three Aquifer Groups down to a depth of 450m. The 
aquifer group I consisting of coarser sediments extending upto 167 m depth and is underlain by a10-
15 m clay bed. The aquifer group II occurs at the depths ranging between 65 to 294 m with varying 
thickness of 26-152m. This aquifer group consist of comparatively less coarser material than first 
aquifer group and further characterized by presence of Kankar. Fine sandy beds alternating with thick 
clay beds exist between 180 and 205 m depth characterize the Aquifer Group III. There are about 7 
major tappable zones encountered upto a depth of 350m. The shallow tubewells down to 40 m depth 
yield 1.6 to 10 lps for a moderate drawdown of 6m.  Deep tubewells constructed to a depth of 150 m 
yield upto 33 to 50 lps for 6 to 10m drawdown. However, further deeper tubewells tapping aquifer 
zones between150 m to 400 m depth, yield ranges from 4.1 to 54 lps for a drawdown ranging from 
2.84 to 12.93 m. 
 
The groundwater resources has been assessed down to a depth of 300m bgl. The annual replenishable 

resources has been assessed as in 2017 as 7.68 M.Cu.m and in-storage as 329.38 M.Cu.m and total 

storage as 337.06 M.Cu.m.  

The average depth to water levels in May 2018 is 2.39m bgl, while the depth to water level in 
Piezometer of CGWB tapping deeper aquifers has been recorded as 51.34 m gl at Ambala City during 
pre-monsoon 2017.The Mean [Pre monsoon) (2008 to 2017)] water level is of the order of 5.24 bgl. 
The water level fluctuation with respect to mean is given below.  
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

4 - - - - - - 2 50 1 25 1 25   4 100 

 

2.3.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 17.32 14.35 2.97 17.32 17% 0.00 

2021 17.82 15.68 2.14 17.82 12% 0.00 

2031 22.90 21.28 1.61 22.89 7% 0.01 

2041 27.25 20.70 1.56 22.26 7% 4.99 

 
The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.3.1.  
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Fig 2.3.1 

2.3.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 17.32 M.Cum in 2018 

to 27.25 M.Cum in 2041 (Fig 2.3.1).There is an increase in surface water supply to meet the demand 

from 14.35 to 20.70 M.Cum from 2018 to 2041 & ground water supply decreases from 2.97 to 1.56 

M.Cu.m from 2018 to 2041. The share of groundwater in water supply has been provided by State 

Government agency 17 % as in 2018 which reduces to 7% in 2041. The total supply to meet the 

demand has increased from 17.32 to 22.26 M.Cum from 2018 to 2041, there by resulting in an increase 

in gap from nil in 2018 to 4.99 M.Cu.m in 2041.  

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 
meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 
gap in the water supply can be met from available groundwater resources. It is seen that the annual 
replenishable groundwater resources will be able to meet the gap. 

2.3.5 Conclusion 

 Demand:  Demand has been assessed as 17.32 M.Cu.m in 2018, 17.82 M.Cu.m in 2021, 22.90 
M.Cu.m in 2031 & 27.25 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 17.32 M.Cu.m in 2018, 17.82 M.Cu.m in 2021, 
22.89 M.Cu.m in 2031 & 22.26 M.Cu.m in 2041. 
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 Gap: The Gap has been assessed as nil 2018 and 2021. It increases from 0.01 M.Cu.m in 2031 
to 4.99  M.Cu.m in 2041. 

 Groundwater Availability : The annual replenishable resources has been assessed as in 2017 

as 7.68 M.Cu.m and in-storage as 329.38 M.Cu.m and total storage as 337.06 M.Cu.m.  

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 17% in 2018 and decreased to 7 % and it can be met from the annual 
replenishable ground water resources.   

o The annual replenishable resources will be able to meet the envisaged gap between 
demand and supply in 2041. 

2.4 Faridabad 

Faridabad is located on south-eastern part of the state of Haryana. In the north, it is bordered by the 
Union Territory of Delhi, in the east by Uttar Pradesh, in the North West by Mewat and in the West by 
Gurgaon district. Total Geographical area of Faridabad district is 2151 sq. km, out of which Faridabad 
City cover about 208 sq.km area between the Aravali hills and River Yamuna of Haryana State. It is 
situated about 30 km south of Delhi .The city area has been divided into 3 zones namely NIT Faridabad, 
Old Faridabad and Ballabhgarh. Faridabad city is the headquarter of the district. There is rapid increase 
in industrialization in area surrounding Faridabad Urban area.  

2.4.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year 

(%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

208 1438855 6.94 2137851 2438000 3886407 4703580 542 

2.4.2  Groundwater System 

Ground Water occurs in unconfined conditions in alluvium as well as in weathered and jointed 
quartzites. In alluvium, sand of various grades form the potential aquifer zones. In quartzite, it occurs 
in the weathered zones and inter spaces within interconnected joints and fractures. 
The study in the area suggests the total thickness of unconfined aquifer is limited to about 50 m. The 
thickness of fresh aquifer is confined to 50m. Beyond 80m formations are mainly clayey and quality of 
water is marginal to saline. The depth to bedrock in the west as deciphered from the drilling data is 
within 170 m bgl while in the east near the River Yamuna it is more than 350 m bgl. The thickness of 
second aquifer is highly variable and increases from west to east. In general, 6-14 granular zones 
mainly comprise fine sand, silt, clay and kankar. The discharge of successful exploratory wells varies 
between 3.3 lps and 110 lps with draw down of 2-12m. It is observed that the discharge from the tube 
wells located closer to the canal is more in comparison to the rest. The water table has been found 
deeper along the National Highway No 2, indicating that ground water stressed area has been formed 
traversing North-South due to heavy pumping along the highway caused by dense network of tube 
wells due to concentration of habitation and industries.  
 
The groundwater resources has been assessed down to a depth of 120m bgl. The annual replenishable 
resources has been assessed as in 2017 as 30.88 M.Cu.m and in-storage as 299.52 M.Cu.m and total 
storage as   330.40 M.Cu.m.  
 
The average depth to water levels in May 2018 is 25.92m bgl. The long-term behaviour of ground 

water levels shows the declining trend in water levels.   The mean [Pre monsoon) (2008 to 2017)] 
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water level is of the order of 26.98 m bgl. The water level fluctuation with respect to mean is given 

below. 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

2 - - - - - - - - - - 2 100 - - 2 100 

2.4.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 84.68 0.00 84.68 84.68 100% 0.00 

2021 89.42 0.00 84.68 84.68 100% 4.74 

2031 109.50 54.75 54.75 109.50 50% 0.00 

2041 145.27 72.27 73.00 145.27 50% 0.00 

 
The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.4.1.  

 

Fig 2.4.1 
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2.4.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 84.68 M.Cum in 2018 

to 145.27 M.Cum in 2041 (Fig 2.4.1). There is no surface water supply to meet the demand in 2018 & 

2021, while it is of the order of 54.75 M.Cu.m in 2031 & 72.27 M.Cu.m in 2041. However, the ground 

water supply will decrease from 84.68 to 73.00 M.Cu.m from 2018 to 2041. The share of groundwater 

in water supply has been provided by State Government agency 100% as in 2018, which will become 

50% by 2031. Overall, the total supply to meet the demand has increased from 84.68 to 145.27 M.Cum 

from 2018 to 2041, for all the years and the gap is nil, except for the year 2021, which is  4.74 M.Cu.m  

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply and even if available in-storage is used, the resources is likely to 
be used up by 2022 and thereafter only annual replenishable resource will be available every year.   
  

2.4.5 Conclusion 

 Demand:  Demand has been assessed as  84.68 M.Cu.m in 2018, 89.42 M.Cu.m in 2021, 109.5 
M.Cu.m in 2031 & 145.27 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 84.68 M.Cu.m in 2018 & 2021, 109.5 M.Cu.m 
in 2031 & 145.27 M.Cu.m in 2041 and the share of GW in water supply is 100% in 2018 & 
2021, while it has been envisaged to be reduced to 50% in 2031 & 2041. 

 Gap: For all the years and the gap is nil, except for the year 2021, which is  4.74 M.Cu.m . 

 Groundwater Availability:  The annual replenishable groundwater resources (Dynamic) as in 
2017 is 30.88 M.Cu.m and in-storage resource is 299.52 M.Cu.m with a total of 330.40 
M.Cu.m. 

o As per the water supply plan of State Agencies, the share of GW in water supply is 
100% in 2018 & 2021, it has been envisaged to be reduced to 50% in 2031 & 2041 and 
it cannot be met from the annual replenishable resources and even if available in-
storage is used, the resources is likely to be used up by 2022 and only annual 
replenishable resource will be available every year.      

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.5 Gurugram 

Gurugram is one of the industrial and financial city of Haryana state, which is located in the National 
Capital Region (NCR), very near to New Delhi and is an important centre of trade and commerce in 
Haryana State. It is the district head quarter of Gurugram district. Gurugram city covers an area of 
about 370 Sq.km. The rapid urbanization and population growth has resulted in the expansion of city 
boundaries. Gurugram is located around 20 miles south-west of New Delhi.  

2.5.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

populatio
n 2018 

populatio
n 2021 

population 
2031 

population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

370 1514432 4.41 1981937 2183000 2852000 3520400 596 
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2.5.2 Groundwater System 

The major part of Gurugram district is underlain by Quaternary alluvium consisting of sand, clay and 
silt. The quartzite ridge trending NNE-SSW is located about 7 km east of town in which ground water 
occurs in fractures, joints and crevices. Sandy layers at various depth form major water bearing 
horizons above the crystalline basement. Ground water in the Gurugram block occurs in unconfined 
and semiconfined condition. The upper zone of saturation consists of fine sand with silt varying from 
place to place. 
As per studies carried out under NAQUIM Programme of CGWB, four aquifer groups has been 
delineated in Gurugram area. The Aquifer Group I, extends up to a depth of 120 m and is composed 
of relatively coarser sediments, and is subdivided into two subgroups at places by occurrence of a sub-
regional clay. It is underlain by a regionally extensive clayey horizon (aquitard) of about 10 to 145 m 
thick in the Jhajjar-Rewari-Gurgaon Tract with its depth of occurrence between 23 and 176 m bgl in 
this area. This group occurs under unconfined to semi-confined conditions. The Aquifer Group II, 
consists of numerous sand and clay lenses occurring at variable depths ranging from 45 m to 186 m. 
The sediments of this group are coarse and are occasionally mixed with ‘kankar’. Ground water occurs 
under semi-confined to confined conditions. Another regionally extensive clayey horizon (aquitard) of 
7 to 114 m thick underlies this aquifer with its depth to occurrence between 76 and 250 m bgl. The 
Aquifer Group III comprises of thin sand layers alternating with thicker clay layers occurring at variable 
depths ranging from 101 to 217 m bgl. The granular material of this group is generally finer in texture 
with kankar. This aquifer is underlain by a thick clayey horizon (aquitard) of 9 to 76 m thick in this area 
with a depth of occurrence between 108 and 265 m bgl. In this aquifer group, ground water normally 
occurs under confined conditions. The Aquifer Group IV occurs between 168 to 282 m bgl under 
confined conditions with thick clayey layer occurring below this aquifer group. The groundwater 
resources has been assessed down to a depth of 300m bgl. The annual replenishable resources has 
been assessed as in 2017 as 34.81 M.Cu.m and in-storage resources as 2539.81 M.Cu.m and total 
storage as 2574.62 M.Cu.m.  
The pre-monsoon depth to water level ranges from 11.35 mbgl to 40.98 m bgl. During May 2017.The 
deeper water level is observed at Gurugram Old city.  The water level ranges between 20 to 40 m in 
major parts of Gurugram city. During post-monsoon season of 2017, it is observed that the water 
levels are deeper than the pre-monsoon water levels. The fall in water level is about 0.5 m to 1.6 m.    
The Mean [Pre monsoon) (2008 to 2017)] water level is of the order of 35.96 m bgl. The water level 
fluctuation with respect to mean is given below. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

4 1 25 - - - - 1 25 1 25 1 25 1 25 3 75 

2.5.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies is given below. 
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2018 210.97 118.26 92.71 210.97 44% 0.00 

2021 220.82 118.26 92.71 210.97 44% 9.85 

2031 310.25 118.26 92.71 210.97 44% 99.28 
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2041 365.00 118.26 92.71 210.97 44% 154.03 

 
The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.5.1.  

 

Fig 2.5.1 

2.5.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 210.97 M.Cum in 

2018 to 365 M.Cum in 2041, while the surface water supply & groundwater supply to meet the 

demand remains 118.26 and 92.71 M.Cum respectively from 2018 to 2041 (Fig 2.5.1).  The share of 

groundwater in water supply has been provided by State Government agency as 44 % in 2018. The 

total supply to meet the demand remains 210.97 M.Cum from 2018 to 2041. However, the gap 

increases from 0 in 2018 to 154.03 M.Cum in 2041.  

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply, the available in-storage would be able to meet the envisaged gap. 
Subsequently, an attempt was also made to find out whether the gap in the water supply can be met 
from available groundwater resources. It is seen that the in-storage groundwater resources are likely 
to be used up by the year 2038 and thereafter only annual replenishable resources would be available 
every year.   
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2.5.5 Conclusion 

 Demand:  Demand has been assessed as 210.97 M.Cu.m in 2018, 220.82 M.Cu.m in 2021, 
310.25 M.Cu.m in 2031 & 365 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 210.97 M.Cu.m for 2018, 2021, 2031 & 2041 
and the share of GW in water supply is 44%. 

 Gap: The Gap has been assessed as nil in 2018, 9.85 M.Cu.m in 2021, 99.28 M.Cu.m in 2031 & 
154.03 M.Cu.m in 2041. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 34.81 M.Cu.m and in-storage is  2539.81 M.Cu.m with a total of 2574.62 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 44% and it cannot be met from the annual replenishable resources.  
However, it can be met from the available in-storage. 

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2038 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.6 Yamunanagar 

Yamunanagar city is the administrative headquarter of Yamunanagar district in the state of Haryana 
and governed by Municipal Corporation. It has the river Yamuna running through the district, and 
forming the eastern boundary with the neighboring district Saharanpur of Uttar Pradesh. 

2.6.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

populatio
n 2031 

population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

60 217000 1.36 237658 246000 281000 663000 952.2 

2.6.2 Groundwater System 

The major aquifer system of the Yamunanagar is alluvial deposit having older and younger alluvium, 
which mainly comprised of sand, silt and clay. The major lithological formations are sand & clay and 
silt is found admixed with gravels and kankars. Two aquifer groups have been delineated.  The aquifer 
group I extends down to a depth of 180m bgl with a thickness of 95 to 110 m. The aquifer group II 
occurs at the depths of 178 to 300 m with thickness varying from 16 to 110 m .The first aquifer is water 
table aquifer and extends all over the area. The aquifers are mainly composed of fine to coarse-grained 
sand. 
 
The groundwater resources has been assessed down to a depth of 300m bgl. The annual replenishable 

resources has been assessed as in 2017 as 12.04 M.Cu.m and in-storage as 964.92 M.Cu.m and total 

storage as 976.96 M.Cu.m.  
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Depth to ground water level of Yamunanagar city ranges from minimum 7.81 mbgl at Amdalpur near 
to the city and maximum 16.97 mbgl at Dhaurang near to the city during Pre monsoon 2018. The 
groundwater level is shallow in eastern part and moderately deeper in western parts of the city. The 
decadal fluctuation variations also replicated in the same directions. In general, the ground water 
table varies from 277 to 256 m amsl with ground water flow direction from northeast to southwest. 

2.6.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 14.10 0.00 13.40 13.40 100% 0.70 

2021 13.93 0.00 13.93 13.93 100% Nil 

2031 15.90 0.00 15.90 15.90 100% Nil 

2041 37.53 0.00 37.53 37.53 100% Nil 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.6.1.  

 

Fig 2.6.1 
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2.6.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 14.10 M.Cum in 2018 

to 37.53 M.Cum in 2041, while the surface water supply to meet the demand remains nil from 2018 

to 2041(Fig 2.6.1). The share of groundwater in water supply has been provided by State Government 

agency 100 % as in 2018. The total supply to meet the demand increases from 13.40 M.Cum in 2018 

to 37.53 M.Cum in 2041 which is only from groundwater. However, the gap decreases from 0.70 

M.Cum in 2018 to nil in 2041.   

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply , however the available in-storage can cater to the envisaged 
supply. Subsequently, an attempt was also made to find out whether the gap in demand and water 
supply can be met from available groundwater resources. It is seen that, the available ground water 
resources including the in-storage  will be able to cater the gap. 

2.6.5 Conclusion 

 Demand:  Demand has been assessed as 14.10 M.Cu.m in 2018, 13.93 M.Cu.m in 2021, 15.90 
M.Cu.m in 2031 & 37.53 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 13.40 M.Cu.m in 2018, 13.93 M.Cu.m in 2021, 
15.90 M.Cu.m in 2031 & 37.53 M.Cu.m in 2041 and the share of GW in water supply is 100%. 

 Gap: The Gap has been assessed as 0.70 M.Cu.m in 2018 and is nil from 2021 to 2041. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 12.04 M.Cu.m and in-storage is  964.92 M.Cu.m with a total of 976.96 M.Cu.m 
o As per the water supply plan of State Agencies, the share of groundwater in water supply 

is 100% and it cannot be met from the annual replenishable resources, however the 
available in-storage resources can meet the envisaged supply. 

o The total groundwater resources   including in-storage resources will be able to meet the 
envisaged gap between demand and water supply.  

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or quality 
wise can be avoided.   

2.7 Bangalore 

Bengaluru is situated on a highland, forms a divide between the rivers Arkavathi on the west and South 
Pennar on the east. The local topography is characterized by a series of well defined valleys which 
radiate from a ridge of high ground to the north of the city and fall in a gradual manner towards wide 
belt of flat land extending beyond the limits of the metropolitan area to the South.The three principal 
valleys are known as Vrishabhavathi, Koramangala and Chellaghatta and the three valleys run 
generally in a north to the south direction and divide the greater part of the metropolitan area which 
lies to the south of the ridge into three separate and distinct drainage zones. 

2.7.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year (%) 

Population 
2018 

Population 
2021 

Population 
2031 

Population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

800 
9621551 2.56 11345733 14241000 21080000 28330000 

786-

1033 
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2.7.2  Groundwater System 

In the city of Bengaluru, Granites and Gneisses of peninsular gneissic group constitute major aquifers. 
Ground water occurs in phreatic conditions or unconfined conditions in the weathered zone and under 
semi-confined to confined conditions in fractured and jointed rock formations. The occurrence of 
ground water, movement and recharge to aquifers are controlled by various factors like fracture 
pattern, degree of weathering, geomorphologic setup and amount of rainfall received. Generally, the 
depth of weathering varies, being more in the valley, often extending up to 30 m as observed in the 
dug wells. Yield of the bore wells, is found to be dependent upon factors like degree of weathering, 
presence of joints, fractures, and its connectivity and the presence of intrusive bodies. There are 18 

monitoring wells in the city for monitoring groundwater levels. The depth to water level recorded in 
the Bengaluru city during pre-monsoon water level monitoring ranging from 0.56 m bgl to 16.81 
m bgl for phreatic aquifers and 2.30 m bgl to 35.10 m bgl for deep aquifers.  
 
The water level fluctuation with respect to mean is given below. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

18 4 22 1 5.5 0 0 10 56 2 11 1 5.5 5 28 13 72 

 
The groundwater resources has been assessed down to a depth of 350m bgl. The annual replenishable 

resources has been assessed as in 2017 as 291.06 M.Cu.m and in-storage as 961.54M.Cu.m and total 

storage as 1252.60 M.Cu.m.  

2.7.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 919.80 532.90 146.00 678.90 22% 240.90 

2021 1029.30 815.78 109.50 925.28 12% 104.03 

2031 1523.51 998.28 73.00 1071.28 7% 452.24 

2041 2047.65 1279.33 36.50 1315.83 3% 731.83 

 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.7.1.  

2.7.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 919.80 M.Cu.m in 

2018 to 2047.65 M.Cu.m in 2041. The surface water supply to meet the demand is 532.90 M.Cu.m in 

2018, 815.78 M.Cu.m in 2021,998.28 M.Cu.m in 2031 and 1279.33 M.Cum in 2041. However, the 

ground water supply will decrease from 146 to 36.50 M.Cu.m from 2018 to 2041(Fig 2.7.1). The share 

of groundwater in water supply has been provided by State Government agency as 22% in 2018, which 
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will reduce to 3% by 2041. Overall, the total supply to meet the demand has increased from 678.90 to 

1315.83 M.Cu.m from 2018 to 2041. The gap is 240.9 M.Cu.m in 2018 which increases to 731.83  

M.Cu.m in 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 
meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 
gap in the water supply can be met from available groundwater resources. It is seen that the in-storage 
groundwater resources are likely to be used up by the year 2031 and thereafter only annual 
replenishable resources would be available every year.   
 

 

Fig 2.7.1 

2.7.5 Conclusion 

 Demand:  Demand has been assessed as  919.80 M.Cu.m in 2018, 1029.30 M.Cu.m in 2021, 
1523.51 M.Cu.m in 2031 & 2047.65 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 678.90 M.Cu.m in 2018,925.28 M.Cu.m in 
2021, 1071.28 M.Cu.m in 2031 & 1315.83 M.Cu.m in 2041 and the share of GW in water supply 
is 22% in 2018, while it has been envisaged to be reduced to 3% in 2041. 

 Gap: The Gap has been assessed as 240.90 in 2018, 104.03 M.Cu.m in 2021, 452.24 M.Cu.m 
in 2031 and 731.83 M.Cu.m in 2041. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 291.06 M.Cu.m and in-storage resources is  961.54 M.Cu.m with a total of 1252.60 
M.Cu.m  
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o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 22% in 2018 & will be reduced to 3% in 2041 and it can be met from the 
annual replenishable resources.   

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2031 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.8. Indore  

Indore is the most populous and the largest city in the state of Madhya Pradesh. It serves as the 
headquarters of both Indore District and Indore Division. It is located on the southern edge of Malwa 
Plateau at an average altitude of 550 m amsl. The city is 190 km west of the state capital of Bhopal.  

2.8.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

Population 
2018 

Population 
2021 

Population 
2031 

Population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

276 2170295 4.02 2859807 3218750 4773707 7079853 929.1 

2.8.2 Groundwater System 

Three aquifers have been delineated in Indore city viz (i) Ist aquifer at a depth of 20-25 meter (ii) IInd 
aquifer at a depth of 60-65 meter (iii) IIIrd aquifer at the depth of 90-95 meter. The shallow aquifer 
occurs in weathered and jointed portion of the basalt. These form moderate to good aquifers where 
thickness of weathering and vesicular zones is adequate. The Deccan traps on weathering generally 
develop a top layer of black cotton soil. The underlying layer of weathered basalt forms a water-
bearing horizon, which is tapped by most of the dugwells.  
 
Ground water in Indore city occurs mostly under water table conditions. The extent and depth of 
weathering, distribution of secondary porosity in the form of fractures and joints, and the occurrence 
and disposition of vesicular units govern the movement of ground water. Most of the dugwell have a 
diameter of 2 to 10 meters and depth ranges from 4 to 20m.  The yield is between 1 to 3 lps. The 
boreholes/tubewells are generally of 80 to 150 m depth and the potential fracture zones are very 
limited. In the southern, eastern and northern part of Indore City, the  ground water level is around2-
10 mbgl and towards the central and north-western part, the  depth to water level increases from 10-
15 and more than 15m bgl. 
 
The groundwater resources has been assessed down to a depth of 150m bgl. The annual replenishable 

resources has been assessed as in 2017 as 46.69 M.Cu.m and in-storage as 23.85 M.Cu.m and total 

storage as 70.54 M.Cu.m.  

There are 26 monitoring wells in the city for monitoring groundwater level. The Mean [Pre monsoon) 

(2008 to 2017)] water level is of the order of 10.54m bgl. The water level fluctuation with respect to mean is 
given below. 

410



22 
 

Groundwater Resources Vs Domestic Water Demand and Supply for select cities in India 

 

 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

26 5 19 0 0 1 4 14 54 2 8 4 15 6 23 20 77 

2.8.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 167.01 65.70 14.60 80.30 18% 86.71 

2021 234.97 73.95 16.43 90.38 18% 144.59 

2031 348.48 109.67 24.37 134.04 18% 214.44 

2041 516.83 162.65 36.14 198.79 18% 318.04 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.8.1.  

 

Fig 2.8.1 
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2.8.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 167.01 M.Cu.m in 

2018 to 516.83 M.Cum in 2041. The surface water supply to meet the demand also increases from 

65.70 M.Cu.m in 2018 to 162.65 M.Cu.m in 2041. The ground water supply will increase from 14.60 to 

36.14 M.Cu.m from 2018 to 2041(Fig 2.8.1). The share of groundwater in water supply has been 

provided by State Government agency 18% from 2018 to 2041. Overall, the total supply to meet the 

demand has increased from 80.30 to 198.79 M.Cum from 2018 to 2041, the gap increases from 86.71 

to 318.04 M.Cu.m from 2018 to 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 

meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 

gap in the water supply can be met from available groundwater resources. It is seen that the available 

groundwater resources including the in-storage will not be able to cater the envisaged gap from 2018 

onwards. 

2.8.5 Conclusion 

 Demand:  Demand has been assessed as 167.01 M.Cu.m in 2018, 234.97 M.Cu.m in 2021, 
348.48 M.Cu.m in 2031 & 516.83 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 80.30 M.Cu.m in 2018, 90.38 M.Cu.m in 2021, 
134.04 M.Cu.m in 2031 & 198.79 M.Cu.m in 2041 and the share of GW in water supply is 18% 
from 2018 to 2041. 

 Gap: The Gap has been assessed as 86.71 M.Cu.m in 2018, 144.59 M.Cu.m in 2021, 214.44 
M.Cu.m in 2031 & 318.04 M.Cu.m. 

 Groundwater Availability :The annual replenishable groundwater resources (Dynamic) as in 
2017 is 46.69 M.Cu.m and in-storage is  23.85 M.Cu.m with a total of 70.54 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 18% and it can be met from the annual replenishable resources.   

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the available groundwater resources including the in-
storage will not be able to cater the envisaged gap from 2018 onwards. However, 
depleting water level may trigger increased lateral flow from the surrounding areas. 
Hence, the groundwater resources is likely to last more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.9 Ratlam 

Ratlam is the city headquarter of Ratlam district, located on northwest part of Madhya Pradesh which 
was known historically as Ratnapuri. The district is surrounded by Mandsaur district in the north, 
Jhabua and Dhar district in the south, Ujjain and Shajapur districts in the east, Banswara district of 
Rajasthan state in the west and Jhalawar district of Rajasthan state in the northeast bound the Ratlam 
District. 

2.9.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
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Area 
(sq.km) 

Population 
2011 

Growth 
rate per 
year (%) 

Population  
 

 Normal 
Annual 
Rainfall 
(mm) 

2018 2021  2031  2041 

39.49 264914 1.02 303719 322043 391493 475919 1033.4 

2.9.2 Groundwater System 

The Deccan Traps are the predominant rock unit in the city and have wide variation in the water 
bearing properties. Individual lava flow generally consist of two unit viz., (i) the uppermost vesicular 
basalts with their weathered top portion and (ii) massive and compact basalt. The massive basalts 
with their weathered zones and secondary porosities and the vesicular basalts with their minutely 
connected and partly filled vesicles play an important role in determining the occurrence, movement 
and storage of water. The shallow aquifer occurs in weathered and jointed portion of the basalt. These 
form moderate to good aquifers where thickness of weathering and vesicular zones is adequate. The 
Deccan traps on weathering, generally develop a top layer of black cotton soil. The underlying layer of 
weathered basalt forms a water bearing horizon, which is tapped by most of the dugwells. Ground 
water in Ratlam city occurs mostly under water table conditions. The extent and depth of weathering, 
distribution of secondary porosity in the form of fractures and joints, and the occurrence and 
disposition of vesicular units govern the movement of ground water. Most of the dugwell have a 
diameter of 2 to 10 meters and depth ranges from 4 to 20m. The yield is between 1-3 lps. CGWB has 
drilled upto depth of 150 m but beyond the depth of 60 m , potential zones are very limited.  
The groundwater resources has been assessed down to a depth of 60m bgl. The annual replenishable 

resources has been assessed as in 2017 as 4.30 M.Cu.m and in-storage as 7.43 M.Cu.m and total 

storage as 11.73 M.Cu.m.  

There are 05 monitoring wells in the city for monitoring groundwater level and quality of which 03 
wells are of CGWB and 02 wells are of State agency. The average water level in the city (May 2018) is 
of the order of 14.35mbgl and the Mean [Pre monsoon) (2008 to 2017)] water level is of the order of 10.93m 

bgl. The water level fluctuation with respect to mean is given below. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

2         1 50 1 50         1 50 1 50 

 

2.9.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 17.74 8.28 1.5 9.78 15% 7.96 

2021 18.81 8.79 1.59 10.38 15% 8.43 

2031 22.86 10.68 1.93 12.61 15% 10.25 

2041 27.79 12.98 2.35 15.33 15% 12.46 
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The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.9.1.  

2.9.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 17.74 M.Cum in 2018 

to 27.79 M.Cum in 2041. While there is an increase in surface water supply from 8.28 to 12.98 M.Cum 

from 2018 to 2041 respectively. The ground water supply will increase from 1.50 to 2.35 M.Cu.m from 

2018 to 2041. The share of groundwater in water supply has been provided by State Government 

agency 15% from 2018 to 2041. Overall, the total supply to meet the demand has increased from 9.78 

to 15.33 M.Cum from 2018 to 2041, there by resulting in a gap of 7.96 M.Cum in 2018 & increasing to 

12.46 M.Cum in 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 
meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 
gap in the water supply can be met from available groundwater resources. It is seen that the ground 
water resources including the in-storage groundwater are likely to be used up by the year 2018 and 
thereafter only annual replenishable resources would be available every year.   
 

 

Fig 2.9.1 
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2.9.5 Conclusion 

 Demand:  Demand has been assessed as 17.74 M.Cu.m in 2018, 18.81 M.Cu.m in 2021, 22.86 
M.Cu.m in 2031 & 27.79 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 9.78 M.Cu.m in 2018, 10.38 M.Cu.m in 2021, 
12.61 M.Cu.m in 2031 &15.33 M.Cu.m in 2041 and the share of GW in water supply is 15% 
from 2018 to 2041. 

 Gap: The Gap has been assessed as 7.96 M.Cu.m in 2018, 8.43 M.Cu.m in 2021, 10.25 M.Cu.m 
in 2031 & 12.46 M.Cu.m in2041. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 4.30 M.Cu.m and in-storage is 7.43 M.Cu.m with a total of 11.73 M.Cu.m. 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 15% from 2018 to 2041 and it can be met from the annual replenishable 
resources alone. 

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2018 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.10       Amritsar 

Amritsar city is the administrative headquarter of Amritsar district in the state of Punjab, covering an 
area of 170.88 sq.km  

2.10.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

170.88 1132761 1.54 1254873 1340000 1600000 1860000 546.1 

2.10.2 Groundwater System 

The  city forms  part  of  Uppar  Bari  Doab  and  is  underlain  by formations  of  Quaternary  age  
comprising  of  alluvium  deposits  belonging  to vast Indus alluvial plains. Sub surface geological 
formations comprise of fine to coarse grained sand, silt, clay and kankar.  Gravel associated with sand 
beds occurs along left bank of Ravi.  The beds of thin clay exists alternating with thick sand beds and 
pinches out at short distances against sand beds. Based on the available data, three Aquifer Systems 
has been delineated in the area. The aquifer group I occurs under unconfined condition and found 
between the depth of 17 and 114 m bgl with a thickness 79 m. The specific yields of the aquifer is 
7.2%. The Transmissivity values ranges from 1450 to 2424 m2/day. Aquifer is fresh and comprises of 
sand. 
The aquifer group II and III occurs at a depth varying from 125 to 179m bgl and 185 to 300m bgl, with 
the thickness of 29 and 89m respectively. Depth to ground water level in the Amritsar city  is 
25.56mbgl (Verka) and 26.6 mbgl (Jandiala Guru Pz). Groundwater level is shallow in western part of 
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the city. Deeper groundwater levels ranging from 21 to 25 m bgl occurs in the central part of the city 
covering Golden Temple Complex, Ram Bagh and Bus stand areas. 

The groundwater resources has been assessed down to a depth of 300m bgl. The annual replenishable 

resources has been assessed as in 2017 as 28.92 M.Cu.m and in-storage resources as 2385.57 M.Cu.m 

and total resources 2414.49 M.Cu.m.  

 The Mean [Pre monsoon) (2008 to 2017)] water level is of the order of 24.04 m bgl. The water level fluctuation 
with respect to mean is given below. 
 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

1 - - - - - - 1 100 - - - - - - 1 100 

 

2.10.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 79.60 0.00 104.80 104.80 100% 0.00 

2021 94.10 0.00 104.80 104.80 100% 0.00 

2031 100.70 0.00 104.80 104.80 100% 0.00 

2041 117.10 0.00 104.80 104.80 100% 12.30 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.10.1.  

2.10.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 79.60 M.Cum in 2018 

to 117.10 M.Cum in 2041. There is no surface water supply & groundwater supply to meet the demand 

from 2018 to 2041 is 104.80 M.Cu.m(Fig.2.10.1). The share of groundwater in water supply has been 

provided by State Government agency 100% from 2018 to 2041. Overall, the total supply to meet the 

demand is constant i.e. 104.80 M.Cum from 2018 to 2041, there by resulting in no gap between 

demand and supply from 2018 to 2031. However, there is a gap of 12.30 M.Cum in 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 

to meet the proposed water supply. However available in-storage would be able to meet the 

envisaged supply. Subsequently, an attempt was also made to find out whether the gap in the water 

supply can be met from available groundwater resources. It is seen that the available groundwater 

resources including the in-storage will be able to meet the gap. 
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Fig.2.10.1 

  

2.10.5 Conclusion 

 Demand:  Demand has been assessed as 79.60 M.Cu.m in 2018, 94.10 M.Cu.m in 2021, 100.70 
M.Cu.m in 2031 & 117.10 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 104.80 M.Cu.m from 2018 to 2041  and the 
share of GW in water supply is 100% from 2018 to 2041. 

 Gap: There is no gap in 2018, 2021 and 2031, however, it increases to 12.30 M.Cu.m in 2041. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 28.92 M.Cu.m and in-storage is  2385.57  M.Cu.m with a total of 2414.49 M.Cu.m 
o As per the water supply plan of State Agencies, the share of groundwater in water supply 

is 100% and it cannot be met from the annual replenishable resources. However available 
in-storage would be able to meet the envisaged supply.   

o The groundwater resources including the in-storage will be able to meet the envisaged 
gap between demand and supply in 2041. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or quality 
wise can be avoided.   

2.11 Jalandhar 

The city, with has major road and rail connections, is a market for agricultural products. Manufacturing 
units include textiles, leather goods, wood products, and sporting goods. Jalandhar is situated at a 
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distance of 146 km from state capital Chandigarh. It is at a distance of 350 Km from Delhi on Delhi-
Amritsar Highway. It is surrounded by Ludhiana district in East, Kapurthala in West, Hoshiarpur in 
North and Ferozpur in South. Total geographical area of Jalandhar Municipal Corporation and out 
growth is 101 km2.Jalandhar city is spread over in parts of Tehsils, Jalandhar-I and Jalandhar-II and 
parts of Blocks Jalandhar west and Jalandhar East. 

2.11.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

101.43 874412 2.05 999890 1053666 1232921 1412175 586.8 

2.11.2 Groundwater System 

The Jalandhar city is a part of Indo-Gangetic plain and Sutlej sub-basin of main Indus basin. The alluvial 
deposits comprise of sand, silt, clay and often associated with Kankar. Fine to medium grained sand 
horizon forms the potential aquifer in the area. The ground water from unconfined aquifer is 
abstracted through hand pumps and shallow tube wells up to the depth of 65 meters. Generally, the 
granular zones occurring between 29-35 m, 40-48 m and 56-68 m are tapped by shallow irrigation 
tube wells. However medium depth tube wells for the purpose of irrigation and drinking are being 
drilled up to the depth of 200 m. Three Piezometers tapping different aquifer groups have also been 
constructed up to a depth of 300 m in Jalandhar city.  The exploratory drilling data have revealed the 
existence of about 16 to 18 granular zones down to the maximum depth of 350 m. The Mean [Pre 

monsoon) (2008 to 2017)] water level is of the order of 31.26m bgl. The water level fluctuation with respect 
to mean is given below. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

1 - - - - - - - - - - 1 100 - - 1 100 

 
The groundwater resources has been assessed down to a depth of 300m bgl. The annual replenishable 

resources has been assessed as in 2017 as 26.41M.Cu.m and in-storage as 1174.43 M.Cu.m and total 

storage as 1200.84 M.Cu.m.  

2.11.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 62.39 0.00 126.00 126.00 100% 0.00 

2021 65.38 0.00 126.00 126.00 100% 0.00 

2031 76.50 0.00 126.00 126.00 100% 0.00 

2041 87.63 0.00 126.00 126.00 100% 0.00 
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The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.11.1.  

2.11.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 62.39 M.Cum in 2018 

to 87.63 M.Cum in 2041. There is no surface water supply to meet the demand from 2018 to 2041. 

However, the ground water supply will be 126 M.Cu.m from 2018 to 2041(Fig 2.11.1) which is more 

than the demand. The share of groundwater in water supply has been provided by State Government 

agency 100% as in 2018. Overall, the total supply to meet the demand will be 126 M.Cum from 2018 

to 2041, for all the years and the gap is nil. The supply is 200% of demand in 2018, 193% in 2021, 165% 

I 2031 & 126 % 2041, thereby indicating that groundwater development is more than the requirement. 

However it has been informed that due to losses during water supply, supply is kept more than 

demand. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 
gap in the water supply can be met from available groundwater resources. It is seen that even the in-
storage groundwater resources are likely to be used up by the year 2029 and thereafter only annual 
replenishable resources would be available every year.   

 

Fig 2.11.1 

2.11.5 Conclusion 

 Demand:  Demand has been assessed as 62.39 M.Cu.m in 2018, 65.38 M.Cu.m in 2021, 76.50 
M.Cu.m in 2031 & 87.63 M.Cu.m in 2041. 
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 Total Supply: Total Supply has been assessed as 126 M.Cu.m from 2018 to 2041, and the share 
of GW in water supply is 100%. Due to losses during water supply, supply is envisaged to be 
more than demand. 

 Gap: There will be no gap between demand and supply from 2021 to 2041 as per data received 
from State agencies.  

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 26.41 M.Cu.m and in-storage is  1174.43 M.Cu.m with a total of 1200.84 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 100% and it cannot be met from the annual replenishable resources.   

o If the groundwater resources are to be used for meeting the envisaged water supply, 
the in-storage groundwater resources are likely to be used up by the year 2029 and 
thereafter only annual replenishable resources would be available every year. 
However, depleting water level may trigger increased lateral flow from the 
surrounding areas. Hence, the groundwater resources is likely to last more than the 
estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.12 Ludhiana City 

Ludhiana city  located in Ludhiana District of state of Punjab covers an area of 159.37 sq. Km. The city 
stands on the old bank of the Sutlej river about 13 km south of its present course. The city is 107 km 
west of the state capital Chandigarh. 

2.12.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year 

(%) 

population 
2018 

populatio
n 2021 

population 
2031 

population 
2041 

 Normal 
Annual 
Rainfall 
(mm) 

159.37 1618858 1.54 1793371 1949460 2285062 2620664 681 

2.12.2 Groundwater System 

The area is underlain by the Indo-Gangetic alluvium of Quaternary age. The alluvium is underlain by 
Pre-Cambrian basement rocks. The exploratory drilling carried out within Ludhiana City reveals that 
the thickness of unconsolidated alluvium is likely to be more than 373 m (Guruam Nagar). The alluvium 
is mainly of fluvial type and comprises of thick beds of fine to coarse grained unconsolidated sand, silt, 
clay, kankar etc, in various proportions. In the southern and eastern part, thick clay beds alternating 
with sand beds occur beyond 160 m. The lithological data of the area indicates the presence of many 
sand beds forming the principal aquifers separated by clay beds at various depths. The sand content 
in the aquifer in the area varies from 50 to 80%. Clay beds though thick at places occur mostly as lenses 
and pinch out laterally. The granular material becomes coarser with depth. In the shallow aquifer 
down to a depth of 50m,  ground water occurs under unconfined/ semi-confined conditions, whereas 
in deeper aquifer, semi-confined/ confined conditions exist. This aquifer is tapped for domestic 
purpose by shallow tube wells and hand-pumps with a depth range of 40-60m. The tube wells 
constructed by Municipal Corporation and other agencies have tapped deeper aquifer down to depth 
of 200m. The deep tube wells constructed by CGWB tapped deeper aquifers below 150m, which are 
semi confined/ confined in nature. In the city area four aquifers groups have been delineated with 
thick clay layers separating each group. The thickness of these impervious horizons varies from 10 to 
40m.In Ludhiana city, granular zone or potential aquifer of about 135 m thickness has been 
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encountered up to the depth of 360m.  In western part, three to four thick aquifers exist down to the 
depth of 300m. These aquifers are extensive in nature and are separated by 5-10m thick clay beds. In 
northern part four granular zones ranging in thickness from 5-15m are present which are interspersed 
by clay beds of 3-7m thick. There are two monitoring stations in the city and the average water level 
during May 2018 was 35.70m bgl. The Mean [Pre monsoon) (2008 to 2017)] water level is of the order of 38.06 

m bgl. The water level fluctuation with respect to mean is given below. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

1 - - - - - - 1 100 - - - - - - 1 100 

The groundwater resources has been assessed down to a depth of 258m bgl. The annual replenishable 

resources has been assessed as in 2017 as 41.66 M.Cu.m and in-storage as 1447.44M.Cu.m and total 

storage as 1489.10 M.Cu.m.  

2.12.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 167.17 0.00 231.41 231.41 100% 0.00 

2021 178.49 0.00 231.41 231.41 100% 0.00 

2031 206.59 0.00 231.41 231.41 100% 0.00 

2041 234.69 0.00 231.41 231.41 100% 3.28 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.12.1.  

2.12.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 167.17 M.Cum in 

2018 to 234.69 M.Cum in 2041. There is no surface water supply to meet the demand from 2018 to 

2041. However, the ground water supply remains 231.41 M.Cu.m from 2018 to 2041 (Fig 2.12.1). The 

share of groundwater in water supply has been provided by State Government agency as 100%. The 

gap is nil, except for the year 2041, which is 3.28 M.Cu.m. The supply is more than the demand by 

138% in 2018, 130% in 2021, 112% in 2031 and only 98% in 2041, resulting in gap only in 2041.The 

groundwater development is more than the requirement as it has been informed that supply has been 

kept higher than the demand due to losses during water supply. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 
gap in the water supply can be met from available groundwater resources. It is seen that the in-storage 
groundwater resources are likely to be used up by the year 2025 and thereafter only annual 
replenishable resources would be available every year.   
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Fig 2.12.1 

2.12.5 Conclusion 

 Demand:  Demand has been assessed as 167.17 M.Cu.m in 2018, 178.49 M.Cu.m in 2021, 
206.59 M.Cu.m in 2031 & 234.69 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 231.41 M.Cu.m from 2018 to 2041 and 
the share of GW in water supply is 100% .The supply has been kept higher than the 
demand due to losses during water supply. 

 Gap: There is no Gap between demand & supply except in 2041 which is 3.28 M.Cu.m. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as 
in 2017 is 41.66 M.Cu.m and in-storage is  1447.44 M.Cu.m with a total of 1489.10 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 100% from 2018 to 2041 and it cannot be met from the annual 
replenishable resources.   

o If the groundwater resources are to be used for meeting the envisaged water 
supply, the in-storage groundwater resources are likely to be used up by the year 
2025 and thereafter only annual replenishable resources would be available every 
year. However, depleting water level may trigger increased lateral flow from the 
surrounding areas. Hence, the groundwater resources is likely to last more than 
the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual 

replenishable resources so that any adverse impact on the groundwater 
repository, quantity or quality wise can be avoided.   
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2.13 Mohali City 

Mohali also known as Ajitgarh or Sahibzada Ajit Singh Nagar is a city in the Sahibzada Ajit Singh Nagar 
district (SAS Nagar) in Punjab, India, which is a commercial hub lying south-west to the Union 
Territory of Chandigarh. 

2.13.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year (%) 

population 
2021 

population 
2031 

population 
2041 

Normal Annual 
Rainfall (mm) 

23.86 146000 1.84 146000 164000 200000 1027.7 

 

2.13.2       Groundwater System 

The S.A.S Nagar district is occupied by Quaternary Alluvial deposits belonging to the vast Indo-
Gangetic alluvial plains, which forms the main aquifer system. Groundwater occurs under phreatic 
conditions in the shallow aquifers while leaky confined to confined conditions occur along the deeper 
aquifers of Quaternary alluvial deposits. CGWB has delineated three aquifer groups in the area. The 
aquifer group I occurs under unconfined to confined extending down to a depth of 9.89 to 108 m bgl 
and the thickness of granular zones is 34m. The aquifer group II, occurs at a depth of 130 to 201 m bgl 
and the thickness of granular zones is 24m. The aquifer group III occurs at a depth of 220 to 300m bgl 
with a thickness of 19 m for the granular zones. The transmissivity varies from 687 to 1395 m2/day 
and a discharge rate of 2857 to 3466 m3/day for aquifers underlying the area. Presently, there are 06 
monitoring stations in the city. The average depth to water level during May 2018 in the city is of the 
order of 12.16m bgl. The water level fluctuation with respect decadal mean is given below.  
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

2 -  -  -  -   -  -  
2 100 - - - - - - 2 100 

 
The groundwater resources has been assessed down to a depth of 300m bgl. The annual replenishable 
resources has been assessed as in 2017 as 7.51 M.Cu.m and in-storage as 140.69 M.Cu.m and total 
storage as 148.20 M.Cu.m. 

2.13.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State is furnished below. 
 

Year 
Demand 
(M.Cum) 

Supply from 
SW  
(M.Cum) 

Supply from 
GW  (M.Cum) 

Total 
supply 
(M.Cum) 

% of GW 
Share in Water 
Supply 

Gap  
(M.Cum) 

2018 25.77 15.46 10.31 25.77 40% 0.00 

2021 26.75 15.46 10.31 25.77 40% 0.98 

2031 29.69 15.46 10.31 25.77 40% 3.91 

2041 32.63 15.46 10.31 25.77 40% 6.86 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.13.1.  
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Fig 2.13.1 

2.13.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 25.77M.Cum in 2018 

to 32.63 M.Cum in 2041 and the supply is 15.46 M.Cum from surface water and 10.31 M.Cum from 

ground water resulting in a total supply of 25.77 M.Cum in 2018. There is no change in surface water 

supply & groundwater supply to meet the demand from 2018 to 2041(Fig 2.13.1). As a result the 

demand supply gap has been increased from nil in 2018 to 6.86 M.Cum in 2041. The share of 

groundwater in water supply has been provided by State Government agency, as 40%.  

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resource is not sufficient 
to meet the proposed water supply. However, the available in-storage will be able to cater to the 
proposed supply. Subsequently, an attempt was also made to find out whether the gap in the water 
supply can be met from available groundwater resources. It is seen that the in-storage groundwater 
resources are likely to be used up by the year 2039 and thereafter only annual replenishable resources 
would be available every year. 
 

2.13.5 Conclusion 

 Demand:  Demand has been assessed as  25.77 M.Cu.m in 2018, 26.75M.Cu.m in 2021, 29.69 
M.Cu.m in 2031 & 32.63M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 25.77 M.Cu.m from 2018   and the same is 
considered for the subsequent years. The share of GW in water supply is 40%. 

 Gap: The Gap has been assessed as nil in 2018, 0.98 M.Cu.m in 2021, 3.91 M.Cu.m in 2031 & 
6.86M.Cu.m in 2041 
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 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 7.51 M.Cu.m and in-storage is 140.69M.Cu.m with a total of 148.20M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 40% and it cannot be met from the annual replenishable resources. However 
the available in-storage will be able to meet the envisaged supply.  

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2039 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence the groundwater resource is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.14 Patiala City 

Patiala is a city in south eastern Punjab. It is the fourth largest city in the state and is the administrative 
capital of Patiala district.  

2.14.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 
Rainfall 

(mm) 
65 445000 1.15 480823 560500 676000 800000 632 

2.14.2       Groundwater System 

The city is occupied by Indo-Gangetic alluvial plain of Quaternary age, and falls in the Ghaggar basin. 
The groundwater occurs in alluvium formations comprising fine to coarse sand, which forms the 
potential aquifers. In the shallow aquifer, ground water occurs under unconfined/water  
table conditions, where as in deeper aquifer, semi-confined/confined conditions  
exist.  Three aquifers have been demarcated down to 300 meter depth (Aquifer I- from 20.48 to 
103mbgl, Aquifer II- from 130 to 185mbgl, Aquifer III- from 232 to 300mbgl). The average water level 
during May 2018 in the city is of the order of 30.88m bgl and the water level fluctuation with respect 
to decadal mean is given below. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

2 
- - - - - - - - 1 50 1 50 - - 2 100 

 
The groundwater resources has been assessed down to a depth of 300m bgl. The annual replenishable 
resources has been assessed as in 2017 as 8.08 M.Cu.m and in-storage as 445.33 M.Cu.m and total 
storage as 453.41 M.Cu.m. 

2.14.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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Year 
Demand 
(M.Cum) 

Supply from 
SW  
(M.Cum) 

Supply from 
GW  (M.Cum) 

Total supply 
(M.Cum) 

% of GW Share 
in Water Supply 

Gap  
(M.Cum) 

2018 29.20 0.00 25.19 25.19 100% 4.01 

2021 31.39 6.21 25.19 31.40 80% 0.00 

2031 38.33 13.14 25.19 38.33 66% 0.00 

2041 45.63 20.44 25.19 45.63 55% 0.00 

 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.14.1.  

 

Fig 2.14.1 

2.14.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 29.20M.Cum in 2018 

to 45.63M.Cum in 2041, while there is a significant increase in surface water supply from nil to 

20.44M.Cum respectively from 2018 to 2041 while the ground water supply is 25.19 M.Cum in 2018 

& is retained till 2041 (Fig 2.14.1). The share of groundwater in water supply has been provided by 

State Government agency is decreasing from 100% in 2018 to 55% in 2041. The total supply to meet 

the demand has increased from 25.19 to 45.63 M.Cum from 2018 to 2041, there by resulting in a gap 

of 4.01M.Cum in 2018 and no gap in subsequent years.  
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An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resource is not sufficient 

to meet the proposed water supply. However, the available in-storage would be able to meet the 

envisaged supply. Subsequently, an attempt was also made to find out whether the gap in the water 

supply can be met from available groundwater resources. It is seen that the groundwater resources 

including the in-storage will be able to meet the demand in the projected years till 2041.  

2.14.5 Conclusion 

 Demand:  Demand has been assessed as  29.2 M.Cu.m in 2018, 31.39 M.Cu.m in 2021, 38.33 
M.Cu.m in 2031 & 45.63 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 25.19 M.Cu.m in 2018, 31.4 M.Cu.m in 2021, 
38.33 M.Cu.m in 2031 & 45.63 M.Cu.m in 2041 and the share of GW in water supply is 100% 
in 2018, 80% in 2021, 66% in 2031 & 55% in 2041. 

 Gap: The Gap has been assessed as 4.01 M.Cu.m in 2018 and there is no gap in subsequent 
years. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 8.08 M.Cu.m and in-storage resources is 445.33 M.Cu.m with a total of 453.41M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 100% in 2018 and it cannot be met from the annual replenishable resources 
alone. However, the available in-storage would be able to meet the envisaged supply. 

o The groundwater resources including the in-storage will be able to meet the demand 
in the projected years till 2041 .However there will be a huge depletion in in-storage 
groundwater resource which may trigger lateral inflow from surrounding areas. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.15 Ajmer City 

Ajmer is the 5th largest city in Rajasthan and being strategically located in its geographical centre, it is 
also known as the ‘Heart of Rajasthan’. It is surrounded by the Aravalli Mountains and situated on the 
lower slopes of the Taragarh Hill range.   

2.15.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 
Rainfall 

(mm) 
219.5 551100 1.17 596235 615579 680057 744536 550 

2.15.2       Groundwater System 

The Ajmer city is characterized by undulating topography, the city is surrounded by Aravalli hills. Hills 
and valleys in the area have been formed owing to differential erosion of isoclinal folds and steeply 
dipping rocks of Delhi Super Group. The valleys formed by erosion of less resistant schist and the 
resistant quartzite left out as hills. The main hydro-geological units in the  Ajmer city are Schist(Sc) and 
Gneiss(Gn). The average discharge of wells with pump sets in zones Sc and Gn1 is 45,000 to 55,000 
litres per day respectively. The chemical quality is potable with an exception of few scattered patches 
around city. 
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The groundwater resources has been assessed down to a depth of 90m bgl. The annual replenishable 
resources has been assessed as in 2017 as 3.93 M.Cu.m and in-storage as 1.08 M.Cu.m and total 
storage as 5.01 M.Cu.m. 

There are 07 monitoring wells in the city for monitoring groundwater level and quality of which 06 
wells are of CGWB and 01 well is of State agency. The depth to water ranges between 3.65m and 
26.50m below ground level during pre-monsoon 2017 and from 4.30 m to 24.50m during post-
monsoon 2017 period and the fluctuation ranges from 0.65 m to 2.00 m. The average water level in 
the city (May 2018) is of the order of 7.14m bgl. The Water Level Fluctuation with respect to mean 
(2012-17) shows fall of 1.27 m.   

2.15.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies is furnished below. 
 

Year Demand 
(M.Cum) 

Supply from 
SW  

(M.Cum) 

Supply from 
GW  (M.Cum) 

Total supply 
(M.Cum) 

% of GW Share 
in Water Supply 

Gap  
(M.Cum) 

2018 34.55 34.55 0.00 34.55 0% 0.00 

2021 35.67 35.67 0.00 35.67 0% 0.00 

2031 41.75 39.42 0.00 39.42 0% 2.33 

2041 44.50 39.42 0.00 39.42 0% 5.08 

 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.15.1.  

 

Fig 2.15.1 
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2.15.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 34.55 M.Cum in 2018 

to 44.50 M.Cum in 2041, while there is only marginal increase in surface water supply  from 34.55 to 

39.42 M.Cum respectively from 2018 to 2041. There is no groundwater supply in the city to cater the 

demand. The total supply to meet the demand will be increased from 34.55 to 39.42 M.Cum from 

2018 to 2041, there by resulting no gap in 2018 to 5.08M.Cum in 2041 (Fig 2.15.1).  

An attempt was made to find out whether the gap in the water supply can be met from available 

groundwater resources. It is seen that the in-storage groundwater resources are likely to be used up 

by the year 2040 and thereafter only annual replenishable resources would be available every year.   

2.15.5 Conclusion 

 Demand:  Demand has been assessed as  34.55 M.Cu.m in 2018, 35.67 M.Cu.m in 2021, 41.75 
M.Cu.m in 2031 & 44.50 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 34.55 M.Cu.m  in 2018, 35.67 M.Cu.m in 2021, 
39.42 M.Cu.m in 2031 & 2041 and share of GW in water supply is nil . 

 Gap: The Gap has been assessed as nil in 2018 & 2021, 2.33 M.Cu.m in 2031 & 5.08M.Cu.m in 
2041 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 3.93 M.Cu.m and in-storage is 1.08M.Cu.m with a total of 5.01M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is nil. 

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2040 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.16 Bikaner City 

The Bikaner City was founded by Rao Bikaji. It lies in the Western part of the Thar Desert and northwest 
of Rajasthan. Bikaner city is the administrative headquarters of Bikaner District. 

2.16.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 
Rainfall 

(mm) 

155 644406 1.98 733721 771998 899591 1027183 
260–

440  

2.16.2       Groundwater System 

In the Bikaner city, the tertiary formation of Eocene age comprising medium to very coarse sand. The 
aquifer also comprises of loosely Cemented sandstone, clay and gravel with occasional occurrence of 
lignite lenses. The yield of the aquifer system varies from 1.38 to 5.0 lps. The depth to Water level in 
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the area varies from 75-81 mbgl in the area. There are 03 monitoring wells in the city for monitoring 
groundwater level and quality of which 01 well is of CGWB and 02 wells are of State agency. The 
average water level in the city (May 2018) is of the order of 78.4m bgl. 
 
The groundwater resources has been assessed down to a depth of 165m bgl. The annual replenishable 
resources has been assessed as in 2017 as 1.53 M.Cu.m and in-storage as 45.57 M.Cu.m and total 
storage as 47.10 M.Cu.m. Water Level Fluctuation with respect to decadal mean shows rise of 2.29m. 

2.16.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State is furnished below. 
 

Year Demand 
(M.Cum) 

Supply from 
SW  (M.Cum) 

Supply from GW  
(M.Cum) 

Total supply 
(M.Cum) 

% of GW Share 
in Water Supply 

Gap  
(M.Cum) 

2018 16.06 14.45 1.61 16.06 10% 0.00 

2021 16.90 15.22 1.61 16.83 10% 0.07 

2031 19.71 17.70 1.61 19.31 8% 0.40 

2041 22.48 22.48 1.61 24.09 7% 0.00 

 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.16.1. 

  

Fig 2.16.1 
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2.16.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 16.06 M.Cum in 2018 

to 22.48 M.Cum in 2041, while there is an increase in surface water supply from 14.45 to 22.48 M.Cum 

respectively from 2018 to 2041. The supply of groundwater is of the order of 1.61M.Cum and there is 

no change in groundwater supply in the city during the projected period (Fig 2.16.1). The share of 

groundwater in water supply has been provided by State Government agency as 10 % on 2018. The 

total supply to meet the demand has increased from 16.06 to 24.09 M.Cum from 2018 to 2041, there 

by resulting in no gap in 2018 & increasing to 0.40 M.Cum in 2031 and again becoming nil in 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply. However, the available in-storage will be able to meet the 
envisaged supply. Subsequently, an attempt was also made to find out whether the gap in the water 
supply can be met from available groundwater resources. It is seen that the available groundwater 
resources including the in-storage will be able to meet the envisaged gap.  

2.16.5 Conclusion 

 Demand:  Demand has been assessed as  16.06  M.Cu.m in 2018 ,16.90 M.Cu.m in 2021, 
19.71M.Cu.m in 2031 & 22.48 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 16.06 M.Cu.m in 2018, 16.83M.Cu.m in 2021, 
19.31M.Cu.m in 2031 & 24.09 M.Cu.m in 2041 . 

 Gap: The Gap has been assessed as nil in 2018, 0.07 M.Cu.m in 2021, 0.40 M.Cu.m in 2031 & 
again nil in 2041 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 1.53 M.Cu.m and in-storage is 45.57 M.Cu.m with a total of 47.10 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 10% in 2018 &2021, 8% in 2031 & 7% in 2041 and it cannot be met from the 
annual replenishable resources. However, the available in-storage will be able to meet 
the envisaged supply 

o The available groundwater resources including the in-storage will be able to meet the 
envisaged gap between demand and supply.    

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.17 Jaisalmer City 

The Jaisalmer city, nicknamed the golden city, is the district headquarter of Jaisalmer district which is 
a part of Thar desert. The city stands on a ridge of yellowish sandstone and is crowned by the ancient 
Jaisalmer fort. 

2.17.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 

year 
(%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 
Rainfall 

(mm) 

62 58000 1.65 64699 67570 77140 86710 208 
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2.17.2       Groundwater System 

The city of Jaisalmer is underlained by limestone and sandstones. Groundwater occurs under 
unconfined condition in the secondary porosity provided by the inter-connected opening of joints, 
bedding plane and fractures. Primary porosity of the limestone and sandstone is very low. It forms 
poor aquifer in the area. The average yield in the area varies from 5 to 15 m3/day, depending upon 
the occurrence of secondary porosity. The Depth to water ranges from 25 to 40m bgl. Water levels in 
the city area have rising trend due to major water supply by IGNP canal. There are 04 monitoring wells 
in the city for monitoring groundwater level and quality of which 01 well is of CGWB and 03 wells are 
of State agency. The average water level in the city (May 2018) is of the order of 25 -40m bgl but long 
term water level data(2008-2017) of the city is not available. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

1 1 100 - - - - - - - - - - 1 100 - - 

 
The groundwater resources has been assessed down to a depth of 160m bgl. The annual replenishable 
resources has been assessed as in 2017 as 0.04 M.Cu.m and in-storage as 1.59 M.Cu.m and total 
storage as 1.63 M.Cu.m.  

2.17.3  Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies is furnished below. 

 

Year Demand 
(M.Cum) 

Supply from 
SW  
(M.Cum) 

Supply from 
GW  (M.Cum) 

Total supply 
(M.Cum) 

% of GW Share 
in Water Supply 

Gap  
(M.Cum) 

2018 4.75 4.75 0.37 5.11 7% 0.00 

2021 5.11 4.75 0.37 5.11 7% 0.00 

2031 5.48 4.75 0.37 5.11 7% 0.36 

2041 6.21 4.75 0.37 5.11 7% 1.10 

 
The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.17.1.  

2.17.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 4.75 M.Cum in 2018 

to 6.21 M.Cum in 2041, while there is no change in surface & ground water supply from 2018 to 2041 

(Fig 2.17.1). The share of groundwater in water supply has been provided by State Government agency 

7 % as on 2018. The total supply to meet the demand is constant i.e. 5.11 M.Cum from 2018 to 2041, 

thereby resulting in no gap in 2018, increasing to 1.10 M.Cum in 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 

to meet the proposed water supply and was seen that by 2021, the in storage also is likely to be used 

up and thereafter only annual replenishable resource will be available every year. 
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Fig 2.17.1 

2.17.5 Conclusion 

 Demand:  Demand has been assessed as  4.75 M.Cu.m in 2018 5.11 M.Cu.m in 2021, 5.48 
M.Cu.m in 2031 & 6.21 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 5.11 M.Cu.m from 2018 to 2041 

 Gap: The Gap has been assessed as nil in 2018 & 2021, 0.36 M.Cu.m in 2031, & 1.10 M.Cu.m 
in 2041 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 0.04 M.Cu.m and in-storage is 1.59 M.Cu.m with a total of 1.63 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 7% and it cannot be met from the annual replenishable resources and 
available in-storage is also likely to be used up by 2021 & thereafter only annual 
replenishable resources will be available every year. However, depleting water level 
may trigger increased lateral flow from the surrounding areas. Hence the 
groundwater resources is likely to last more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.18 Jaipur City 

Jaipur is the capital city of Rajasthan and it is one of the fastest growing cities in the country. The Jaipur 
Urban Cluster covers parts of Sanganer (45.5%), Jhotwara (42.5%) and Amer ( 12%) blocks . 

2.18.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
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Area (sq.km) 2011 
Population 

Growth 
rate 
per 
year 
(%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 Normal 

Annual 
Rainfall 

(mm) 

470 3073350 4.5 4041455 4456358 5839365 7222373 656.5 

2.18.2       Groundwater System 

Quaternary Alluvium sediments comprising of sand, silt, clay and kankar cover the city of Jaipur. Gravel 
is found at depths in association with other sediment forms the principal potential aquifer in the area 
and mainly consists of fine sand and silt. However, at some places (e.g. Ambabari and Bajajnagar), 
gravel is also reported to occur in association with fine sand. It has been observed that kankar occurs 
within alluvium all over the area and the presence of secondary calcareous material reduces the 
porosity of the formations to a large extent. 
 
Rocks of Alwar Group are predominantly arenaceous in composition and comprise of ortho-quartzite, 
micaceous quartzite and ferruginous quartzite with subordinate bands of quartz sericite schist and 
quartz biotite schist. Major part of Jaipur urban area is underlain by recent to sub-recent sediments 
with thickness ranging up to a maximum of 99 m. The depth to Water level in the area varies from 15-
30m bgl for Hard Rock Formations and 35-70m bgl in the Alluvium Formations. 
 
There are 15 monitoring wells in the city for monitoring groundwater level and quality of which 08 
wells are of CGWB and 07 wells are of State agency. The average water level in the city (May 2018) is 
of the order of 43.17m bgl. The water level fluctuation with respect to mean is given below.  
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

14 0 0 4 29 3 21 1 7 3 21 3 21 7 50 7 50 

 

The groundwater resources has been assessed down to a depth of 90m bgl. The annual replenishable 

resources has been assessed as in 2017 as 39.83 M.Cu.m and in-storage as 86.11 M.Cu.m and total 

storage as 125.94 M.Cu.m. 

2.18.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies is furnished below. 

 

Year Demand 
(M.Cum) 

Supply from 
SW  (M.Cum) 

Supply from 
GW  
(M.Cum) 

Total supply 
(M.Cum) 

% of GW Share 
in Water 
Supply 

Gap  
(M.Cum) 

2018 198.93 173.38 25.55 198.93 13% 0.00 

2021 219.37 173.01 25.92 198.93 13% 20.44 

2031 287.26 173.01 25.92 198.93 13% 88.33 

2041 355.51 173.01 25.92 198.93 13% 156.59 
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The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.18.1.  

 

Fig 2.18.1 

2.18.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 198.93M.Cum in 

2018 to 355.51M.Cum in 2041 and supply from surface water sources as 173.38 M.Cum. & from 

groundwater as 25.55 M.Cum. in 2018. However, from 2021 to 2041 the surface water supply will be 

173.01 M.Cum and ground water supply will be 25.92 M.Cum (Fig 2.18.1). The share of groundwater 

in water supply has been provided by State Government agency as 13%  in 2018. The total supply to 

meet the demand is constant i.e. 198.93 M.Cum from 2018 to 2041, there by resulting in no gap in 

2018 and increasing to 156.59M.Cum in 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 

meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 

gap in the water supply can be met from available groundwater resources. It is seen that the in-storage 

groundwater resources are likely to be used up by the year 2024 and thereafter only annual 

replenishable resources would be available every year.   

2.18.5 Conclusion 

 Demand:  Demand has been assessed as 198.93 M.Cu.m in 2018, 219.37 M.Cu.m in 2021, 
287.26 M.Cu.m in 2031 & 355.51 M.Cu.m in 2041. 
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 Total Supply: Total Supply has been assessed as 198.93 M.Cu.m from 2018 to 2041 

 Gap: The Gap has been assessed as nil M.Cu.m in 2018 & 20.44 M.Cu.m in 2021, 88.33 M.Cu.m 
in 2031, & 156.59 M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 39.83 M.Cu.m and in-storage is 86.11 M.Cu.m with a total of 125.94 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of groundwater in water 

supply is 13% and it can be met from the annual replenishable resources.   
o If the groundwater resources are to be used for meeting the envisaged gap between 

demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2024 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided. 

2.19 Jodhpur City 

Jodhpur is the second largest city in the Indian state of Rajasthan and officially the second 
metropolitan city of the state. It is popularly known as 'SUNCITY' and founded by Rao Jodhaji in 1459 
A.D. Jodhpur is a popular tourist destination, featuring many palaces, forts and temples, set in the 
stark landscape of the Thar Desert. 

 

2.19.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 
Rainfall 

(mm) 
208.31 1140000 2.92 1373016 1472880 1805760 2138640 350 

 

2.19.2       Groundwater System 

In the Jodhpur city, alluvial sediments, and Sandstone belonging   to Jodhpur Group of Marwar Super 
Group forms the aquifer system underlying the city.  Rhyolite forms moderately rugged   basement of 
proterozoic Malani volcanics. Except in thin upper weathered and fractured zone, the Rhyolites are   
impervious, poorly jointed and massive and form very poor aquifer zones. Sandstone also does not 
form potential aquifer and its yield varies widely depending upon the extent of weathering and 
fracturing. The yield of the wells in sandstone generally varies from 10 to 50 m3/day.  
 
Depth to water level varies from 1m to 40m bgl.  Shallow water level , less than 5m occurs in the old 
walled city area. Deeper water levels occur in south-western part of the area. Elevation of the water   
table ranges from about 283 m to less than 195 m above mean sea level. The flow of the ground water 
is from city area towards south. The ground water levels in the city have shown rising trend since 
1997.This has caused serious problem of appearance of water in the basements of buildings and 
dampening of walls in some parts of the city.  
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There are 40 monitoring wells in the city for monitoring groundwater level and quality, of which 05 
wells are of CGWB and 35 wells are of State agency. The average water level in the city (May 2018) is 
of the order of 3- 30m bgl. The water level fluctuation with respect to mean is given below.  
 

 
The groundwater resources has been assessed down to a depth of 150m bgl. The annual replenishable 
resources has been assessed as in 2017 as 14.61M.Cu.m and in-storage as 37.34 M.Cu.m and total 
storage as 51.95 M.Cu.m.  

2.19.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies is furnished below. 
 

Year Demand 
(M.Cum) 

Supply from 
SW  
(M.Cum) 

Supply from 
GW  (M.Cum) 

Total supply 
(M.Cum) 

% of GW 
Share in Water 
Supply 

Gap  
(M.Cum) 

2018 93.08 85.78 7.30 93.08 8% 0.00 

2021 100.01 85.78 7.30 93.08 8% 6.94 

2031 122.28 85.78 7.30 93.08 8% 29.20 

2041 144.91 85.78 7.30 93.08 8% 51.83 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.19.1.  

 

Fig 2.19.1 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

4 2 50 0 0 1 25 1 25 0 0 0 0 3 75 1 25 
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2.19.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 93.08M.Cum in 2018 

to 144.91M.Cum in 2041 and the supply from surface water & groundwater is 85.78 & 7.30 M.Cum. 

respectively. There is no change in surface water or ground water supply from 2018 to 2041(Fig 

2.19.1). The share of groundwater in water supply has been provided by State Government agency as 

8% in 2018. The total supply to meet the demand is constant i.e. 93.08 M.Cum from 2018 to 2041, 

there by resulting in no gap in 2018 and increasing to 51.83 M.Cum in 2041. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 

meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 

gap in the water supply can be met from available groundwater resources. It is seen that the in-storage 

groundwater resources are likely to be used up by the year 2026 and thereafter only annual 

replenishable resources would be available every year.   

2.19.5 Conclusion 

 Demand:  Demand has been assessed as  93.08M.Cu.m in 2018, 100.01 M.Cu.m in 2021, 
122.28 M.Cu.m in 2031 & 144.91M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as  93.08M.Cu.m from 2018 to 2041 

 Gap: The Gap has been assessed nil in 2018 & 6.94 M.Cu.m in 2021, 29.20 M.Cu.m in 2031, & 
51.83 M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 14.61 M.Cu.m and in-storage is 37.34 M.Cu.m with a total of 51.95 M.Cu.m. 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 8% and it can be met from the annual replenishable resources.   

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2026 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.20 Chennai City 

The Chennai city is located in the northeastern corner of the state and is also the capital of the State. 
It is bounded by the Bay of Bengal in the east, Tiruvallur district in the north and west and 
Kancheepuram district in the south. 

2.20.1 Vital Statistics 

The vital statistics of the city as obtained from Census 2011 is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

Population 
2018 

Population 
2021 

Population 
2031 

Population 
2041 

Normal 
Annual 
Rainfall 

(mm) 

426 
4646732 0.7 4873771 4971074 5295416 5619758 

1200-

1300 
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2.20.2       Groundwater System 

Groundwater in Chennai city occurs in all the geological formations viz., the Archaean crystallines, 
Gondwanas, Tertiaries and alluvium and is developed by means of ring wells, dug wells, filter point 
wells, bore wells and tube wells. The geological formations of the district can be grouped into three 
units, namely i) the Archaean crystalline rocks ii) consolidated Gondwana and Tertiary sediments and 
iii) the Recent Alluvium. The Archaean crystalline rocks of the Metropolitan area comprise chiefly of 
Charnockites, gneisses and the associated basic and ultrabasic intrusives. 
The crystalline rocks are weathered and jointed/fractured. The degree and depth of weathering varies 
from place to place and the thickness of weathered mantle varies from less than a metre to about 12 
m in this city area. The successful borewells drilled tapping the deeper fractured aquifers revealed the 
existence of fracturing down to depth of 60m bgl. Crystallines are prominent in southern part of the 
city. The groundwater is essentially limited to the weathered mantle and fractures in the crystalline. 
Groundwater occurs under the unconfined condition in the weathered mantle and semi-confined to 
confined in fractures. The yield also is moderate to poor varying up to 3 lps. Dug wells tapping these 
overburden and shallow fractures get dried up during summer.  
The Gondwana shales are black to dark grey in colour and are jointed / fractured. They are 
encountered in a number of bore holes and their thickness varies from 20 m in Ashok Nagar area 
through 24 m in Kilpauk area to more than 130 m in Koyembedu area. Gondwana Aquifer system is a 
semi-confined aquifer system. The yield of bore wells tapping the productive granular zones met 
within the Gondwana sediments were found to range from less than 1 to 4 lps for drawdowns varying 
between 8 to 9 m. The specific capacity ranged from 8 to 32 lpm/m of drawdown. 
 
The alluvium covers the major part of the city. The alluvium forms unconfined aquifer in the city. The 
alluvium consists of sand, silts and clays. The thickness of alluvium varies from place to place and a 
maximum of 28 m is encountered in north Chennai near Perambur. Kilpauk water works area has 24 
m thick alluvium. The yield of the wells at Kilpauk and Tirumangalam tapping the productive granular 
zones met within the alluvium is 25 lps and 6 lps for a drawdown of 7.21 and 0.22 m with a specific 
capacity of 206.35 and 40 lpm/m of drawdown respectively. 
 
The groundwater resources has been assessed down to a depth of 100m bgl. The annual replenishable 
resources has been assessed as in 2017 as 46 M.Cu.m and in-storage as 13 M.Cu.m and total storage 
as 59 M.Cu.m.  
 
There are 13 observation well in the city area being monitored for ground water levels. The analysis 
of May 2018 data shows that in 65% of the wells, the water level is in the range of 5 to 10 mbgl, in 
31% of the wells it is in the range of 2 to 5 mbgl and in the remaining 4% of wells it is less than 2 mbgl. 
The water level fluctuation with respect to mean is given below: 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

13 2 15 0 0 0 0 8 62 2 15 1 8 2 15 11 85 

 

2.20.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 407 163 73* 236 31% 171 

2021 
419 363** 73* 

436 
17% 0 

2031 
460 617** 73* 

690 
11% 0 

2041 
502 617** 73* 

690 
11% 0 

* 27 M.Cu.m of groundwater being extracted from other basin.  

** to be met from forthcoming desalination plant and availability of water in Stanley reservoir. 

There will not be any gap. 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.20.1.  

 

 

Fig 2.20.1 

2.20.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 407.00 M.Cum in 

2018 to 502.00 M.Cum in 2041 (Fig 2.20.1), while there is a significant increase in surface water supply  
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from 163.00 to 617.00 M.Cum respectively from 2018 to 2041 and no change in the groundwater 

supply. The share of groundwater is decreasing from 31% in 2018 to 11% in 2041. The total supply to 

meet the demand will be increased from 236 to 690 M.Cum respectively from 2018 to 2041, there by 

resulting in a gap of 171 M.Cum in 2018 to no gap in 2041. Out of 73 M.Cum of existing ground water 

supply, 27 M.Cu.m is extracted from outside the city. The increase in surface water supply is due to 

proposed desalination plants and additional supply from Stanley Reservoir. The proposal for additional 

water supply more than the demand is kept in view of availability of water in Stanley Reservoir 

(Cauvery River).   

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply. However, as 27 M.Cum is proposed to be extracted from outside 
the city, balance 46 M.Cum is equal to the annual replenishable resources and hence the supply can 
be achieved. Subsequently, an attempt was also made to find out whether the gap in the water supply 
can be met from available groundwater resources. It is seen that though the ground water resources 
including in-storage will not be able to meet the gap in 2018, i.e. 171 M.Cum, but as the surface water 
supply is envisaged to be increased from the year 2021, there will be no gap between the demand and 
supply from 2021 onwards. 

 

2.20.5 Conclusion 

 Demand:  Demand has been assessed as  407 M.Cu.m in 2018, 419 M.Cu.m in 2021, 460 
M.Cu.m in 2031 & 502 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 236 M.Cu.m in 2018, 436 M.Cu.m in 2021, 
690 M.Cu.m in 2031 & 2041 and the share of GW in water supply is 31% in 2018, 17 % in 2021, 
11 % in 2031 & 2041.  

 Gap: The Gap has been assessed as 171 M.Cu.m in 2018. Due to proposed augmentation in 
the supply from the proposed desalination plant and Stanley Reservoir, there is no gap from 
2021 to 2041.  

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 46 M.Cu.m and in-storage is 13M.Cu.m with a total of 59 M.Cu.m 

o As per the water supply plan of State Agencies, the share of GW in water supply is 
31% in 2018, 17 % in 2021, 11 % in 2031 & 2041 and as 27 M.Cu.m is proposed to be 
extracted from outside the city, balance 46 M.Cu.m is equal to the annual 
replenishable resources and hence the supply can be achieved.  

o The ground water resources including in-storage will not be able to meet the gap in 
2018, i.e. 171 M.Cum, but as the surface water supply is envisaged to be increased 
from the year 2021, there will be no gap between the demand and supply for 
subsequent years. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.21 Vellore City 

Vellore is the administrative headquarters of Vellore district in the state of Tamil Nadu. It is located 
about 135 kilometres west of Chennai and about 210 kilometres east of Bengaluru. 

2.21.1 Vital Statistics 

The vital statistics of the city as obtained from Census 2011 is summarised below. 
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Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 
Rainfall 

(mm) 
87.915 484690 1.32 529475 548669 612648 676627 949.8 

 

2.21.2       Groundwater System 

The Vellore city is underlain by geological formations ranging in age from Archaean to Recent. The 
crystalline formations comprise charnockites, gneisses and granites. Groundwater occurs under 
phreatic conditions in the weathered zone and under semiconfined conditions in the fractures. The 
thickness of weathered zone varies from less than a metre to about 15 m in the area depending on 
the topography.  
The thickness Alluvial Aquifer System along the course of the Palar River ranges from 8-20 m., which 
makes potential unconfined aquifer. Dug wells are the most common structures in recent alluvial 
formations too. The depth of dug wells tapping the Palar alluvium ranges from 4 to 18.70 meter below 
ground level (mbgl). These formations have moderate to good yield potential in the city and can 
sustain pumping for 3 to 4 hrs even during peak summer months and have yield up to 4.6 lps. Filter 
points of 10 to 15 m bgl depth are also being used in these formations for tapping groundwater for 
domestic purposes.   
In the Crystalline Aquifers system, potential aquifer zones are also by fractures persisting to depths, 
particularly along lineaments and their inter sections. The depth of dug wells in crystalline formations 
varies from 8 to 19.5 mbgl. Fracture zones have been encountered in the well down to a depth of 116 
mbgl in the borehole drilled by CGWB. The yield of dug wells is less than <1 lps in massive crystalline 
rocks whereas it is up to 2.3 lps in highly weathered gneisses. The yield of exploratory wells drilled in 
crystalline rock areas of the city ranged from 0.27 to 5.10 lps.  
During the premonsoon 2018 the depth to water level in observation wells tapping shallow aquifer 
ranges from 3.4 to 8.60 m bgl. Shallow groundwater levels i.e. less than 5 mbgl were prominently 
observed in the southern area of the city. The long-term water level fluctuation for the period 2008 
to 2017 indicates a fall of 0.51 (Abdullapuram) m to a rise of 3.39 m (Vellore). 
 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

2  -  - 2 100 -  -  -   -  - -  -   - 2 100 -  -  

The groundwater resources has been assessed down to a depth of 100 m bgl. The annual replenishable 

resources has been assessed as in 2017 as 9.9 M.Cu.m and in-storage as 4.10 M.Cu.m and total storage 

as 14 M.Cu.m.  

2.21.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 22.00 11.00 3.00 14.00 21% 8.00 
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2021 22.00 89.00* 3.00 92.00 - 0 

2031 25.00 89.00* 3.00 92.00 - 0 

2041 27.00 89.00* 3.00 92.00 - 0 

*  78 M.Cu.m to be met from surface water resources from Mettur & Chekkanur Barrage and will be 

pumped for Vellore city and 11 municipalities. Hence there will not be any gap. 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.21.1.  

 

Fig 2.21.1 

2.21.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 22 M.Cum in 2018 

to 27 M.Cum in 2041 (Fig 2.21.1), while there is a significant increase in surface water supply  from 11 

to 89 M.Cum respectively from 2018 to 2041. The proposed additional 78 M.Cum from Mettur and 

Chekkanur Barrage includes the supply for Vellore City and 11 other Municipalities but the breakup is 

not provided. The groundwater supply i.e. 3.00 M.Cum, which 21 % of the total supply in 2018. The 

total supply to meet the demand will be increased from 14 to 92 M.Cum from 2018 to 2041, there by 

resulting in a gap of 8 M.Cum only in 2018.  
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An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 
meet the proposed water supply.  

 

2.1.5 Conclusion 

 Demand:  Demand has been assessed as 22 M.Cu.m in 2018 and 2021, 25 M.Cu.m in 2031 & 
27 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 14 M.Cu.m in 2018, 92 M.Cu.m from 2021  to 
2041 and the share of groundwater in water supply is 21% in 2018. The additional supply of 
78 M.Cum includes the supply for Vellore City and 11 other Municipalities.  

 Gap: The Gap has been assessed as 8 M.Cu.m in 2018, in subsequent years there is no gap. 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 9.9 M.Cu.m and in-storage is 4.1 M.Cu.m with a total of 14 M.Cu.m. 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 21% in 2018 and it can be met from the annual replenishable resources. 

o The surface water supply is envisaged to be increased from 2021 hence there will be 
no gap between demand and water supply.   

  2.22 Hyderabad City 

Hyderabad city was founded in the year of 1591 on the banks of the River Musi, had emerged as a 
strong industrial, commercial and technology centre and is the sixth largest urban agglomeration in 
the country.  

2.22.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency are summarised below. 

Area 
(sq.km) 

2011 
Population 

Growth 
rate per 
year (%) 

population 
2018 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 
Rainfall 
(mm) 

778 7765000 2.45 9096698 9667425 11569850 13472275 884 

2.22.2       Groundwater System 

Hyderabad forms part of the Pre-Cambrian peninsular shield and is underlain by the Archaean 
crystalline complex, comprising pink and grey granites and granite gneisses. Numerous younger 
intrusive i.e quartz veins, pegmatite and dolerite dykes intrude granites along mega fractures and 
joints.  
Ground water occurs under phreatic conditions in weathered zone and under semi-confined to 
confined conditions in the fractured zones. The aquifers are of anisotropic and non-homogenous type 
resulting in different hydrogeological conditions within shorter distances depending upon degree and 
intensity of fracture and recharge conditions.  The thickness of the weathered zone varies from 5-25 
m and discharges generally vary from negligible to 5 lps. High density of fractures are observed in the 
eastern, western and northern parts of the area while moderate to low density fractures are observed 
in central part in the main city area. Presently, ground water is being exploited through shallow and 
deep bore wells with depth ranging from 100-300 m. With groundwater development, the yield in 
productive shallow fractures is getting diminished.  In general, the shallow fractures are more 
productive than the deeper ones. Central Ground Water Board (CGWB), under its exploration 
programme constructed 10 bore wells down to different depths ranging from 132 to 203. The 
discharges of these wells vary from 0.21 to 10 lps with drawdowns of 6 to 20.6 m. 
 The piezometric elevations in northern part vary from 500 to 563 m amsl with steep gradient in NE 
direction. In southern part, the piezometric elevation is between 470 and 520 m amsl with gentle 
gradient towards Musi River. The Piezometric levels from 44 Piezometers of CGWB and SGWD during 
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May-2018 ranges between 1.2 m bgl and 30 m bgl with an average of 11m.bgl. In 55% of the wells the 
Piezometric levels are < 10 m bgl, in 36% of the piezometers the water levels are between 10 to 20 m 
bgl and in 9% of the piezometers the water levels are more than 20 m bgl. Shallow water levels (< 5 m 
bgl) exist is southern parts, moderate water levels (5 to 15 m bgl) are noticed in major part of the area, 
extending in central, eastern and northern part of the area and deeper water levels (>20 m) are seen 
in southern and north-central part of Hyderabad urban area. The water level fluctuation with respect 
to mean is significant.  
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

27 8 42 5 26 6 32 3 38 2 24 3 38 19 70 8 30 

 
The groundwater resources has been assessed down to a depth of 150m bgl. The annual replenishable 

resources has been assessed as in 2017 as 110.2M.Cu.m and in-storage resources  as 372.26 M.Cu.m 

and total storage as 482.46 M.Cu.m.  

2.22.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies is furnished below. 
 

Year Demand 
(M.Cum) 

Supply  
from SW   
(M.Cum) 

Supply 
 from GW  
 (M.Cum) 

Total supply 
 (M.Cum) 

% of GW  
Share in  
Water Supply 

Gap  
(M.Cum) 

2018 1012 641 104 745 14% 268 

2021 1389 969 104 1073 10% 315 

2031 1995 1079 104 1183 9% 812 

2041 - - - - - - 

 

The demand vs supply for the period from 2018 to 2041 has been provided as Fig 2.22.1.  

2.22.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 1012 M.Cum in 2018 

to 1995 M.Cum in 2031. While there is a significant increase in surface water supply from 641 to 1079 

M.Cum), respectively from 2018 to 2031, there is no ground water based water supply by HMWS & 

SB in Hyderabad city(Fig 2.22.1) . The share of groundwater in water supply has been provided by 

State Government agency as 14% in 2018. The total supply to meet the demand increases from 745 

M.Cum in 2018 to 1183 M.Cum in 2031, there by resulting in an increase in gap from 268 M.Cum in 

2018 to 812 M.Cum in 2031.  

An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 

meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 

gap in the water supply can be met from available groundwater resources. It is seen that the in-storage 

groundwater resources are likely to be used up by the year 2019 and thereafter only annual 

replenishable resources would be available every year.   
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Fig 2.22.1 

2.22.5 Conclusion 

 Demand:  Demand has been assessed as  1012M.Cu.m in 2018, 1389 M.Cu.m in 2021, 1995 
M.Cu.m in 2031  

 Total Supply: Total Supply has been assessed as 745 M.Cu.m from 2018, 1073 M.Cum in 2021 
&  1183 M.Cum in 2031.  

 Gap: The Gap has been assessed as 268 M.Cu.m in 2018 & 315 M.Cu.m in 2021 and 812 
M.Cu.m in 2031 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic) as in 
2017 is 110.2 M.Cu.m and in-storage resources has been assessed as 372.26 M.Cu.m and total 
as 482.46 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 14% in 2018, 10% in 2021 & 9% in 2031 and it can be met from the annual 
replenishable resource.   

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2019 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   
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2.23 Agra City 

The Agra city occupies the western part of the Uttar Pradesh.The city covers parts of the Bichpuri, 
Akola, Barauli Ahir, Khandauli, Etmadpur and Achnera blocks. 

 

2.23.1  Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year (%) 

population 
2021 

population 
2031 

population 
2041 

Normal Annual 
Rainfall (mm) 

610.59 1600000 2.45 1934603 2360216 2879463 711 

 

2.23.2       Groundwater System 

The aquifer system underlying the city area is mainly covered by alluvium of quaternary age, which is 
moderately thick, regionally extensive and multilayered. These aquifers mainly comprise of fine to 
medium-grained sand & gravel of sandy facies in which ground water is occurring under unconfined 
to confined conditions. The yield prospects are on an average ranging from 4.1 to 13 lps. In the city, 
the pre-monsoon depth to water level in Shallow/Phreatic aquifers varies from 9.50 mbgl at 
Kankarpura to 44.36 mbgl at Dhaurra. During post-monsoon period, depth to water level varies from 
9.05 mbgl (Kankarpura) to 45.43 m.bgl (Hajeepur Khera).  The average water level in May 2017 is 
27.52m bgl.  
 
The groundwater resources has been assessed down to a depth of 123m bgl. The annual replenishable 
resources has been assessed as in 2017 as 11.38 M.Cu.m and in-storage resources as 898.56 M.Cu.m 
and total storage as 909.94 M.Cu.m. 

2.23.3 Demand vis-à-vis Supply 

The information on demand vis-à-vis supply has been obtained from State agencies and a summary is 
furnished below. 
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2018 146.37 105.85 3.29 109.14 3% 37.23 

2020 168.63 105.85 3.29 109.14 3% 59.49 

2035 242.00 105.85 3.29 109.14 3% 132.86 

2050 342.74 105.85 3.29 109.14 3% 233.60 

 

The demand vs supply for the period from 2018 to 2050 has been provided as Fig 2.23.1.  
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Fig 2.23.1 

2.23.4 Analysis and Discussion 

As per the data supplied by the State agencies, the demand would increase from 146.37M.Cum in 

2018 to 342.74 M.Cum in 2050. The data on water supply for surface water sources and groundwater 

sources have been provided by State agencies for the year 2018 and in the absence of data on water 

supply, the same has been assumed for the year 2020, 2035 & 2050 and provided in Figure 2.23.1. The 

gap has increased from 37.23 M.Cum in 2018 to 233.60 M.Cum in 2050 against the total supply of 

109.14 M.Cum. 

An attempt was made to find out the availability of groundwater to meet the proposed water supply 

from groundwater sources by the State Agencies. The annual replenishable resources is sufficient to 

meet the proposed water supply. Subsequently, an attempt was also made to find out whether the 

gap in the water supply can be met from available groundwater resources. It is seen that the in-storage 

groundwater resources are likely to be used up by the year 2029 and thereafter only annual 

replenishable resources would be available every year.     

2.1.5 Conclusion 

 Demand:  Demand has been assessed as 146.37 M.Cu.m in 2018, 168.63 M.Cu.m in 2020, 242 
M.Cu.m in 2035 & 342.74M.Cu.m in 2050 

 Total Supply: Total Supply has been assessed as 109.14 M.Cu.m from 2018 to 2050. 

 Gap: The Gap has been assessed as 37.23 M.Cu.m in 2018, 59.49 M.Cu.m in 2020, 132.86 
M.Cu.m in 2035 & 233.60M.Cu.m in 2050 

 Groundwater Availability: The annual replenishable groundwater resources (Dynamic)as in 
2017 is 11.38 M.Cu.m and in-storage is 898.56M.Cu.m with a total of 909.94M.Cu.m 
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o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 3% and it can be met from the annual replenishable resources.   

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2029 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

2.24 Ghaziabad 

Ghaziabad is an industrial city located in the western part of Uttar Pradesh adjacent to National Capital 
Territory of Delhi. 

2.24.1 Vital Statistics 

The vital statistics of the city as obtained from the State agency is summarised below. 
 

Area 
(sq.km) 

2011 
Population 

Growth rate 
per year (%) 

population 
2021 

population 
2031 

population 
2041 

Normal 
Annual 

Rainfall (mm) 
210 1700000 1.15 2800000 4700000 8100000 732 

 

2.24.2       Groundwater System 

In Ghaziabad, a vast sequence of Quaternary alluvial sediments consisting of mainly clay, silt, sand, 
gravel and kankar, which are grouped in younger and older alluvium, exist as aquifer materials. A three 
aquifer system has been demarcated based on groundwater exploration. The first aquifer system 
occurs between 70 and 125m bgl, while the second aquifer occurs at the depth of 140-250m bgl and 
third aquifer at the depth of 260-330m bgl. The third aquifer is absent west of Hindon River. The water 
quality in first aquifer is generally potable but with higher in situ salinity in Trans Hindon area, while 
in second aquifer, the quality is good in east of Hindon while saline in west of Hindon and in third 
aquifer it is fresh in east of Hindon and aquifer is not present west of Hindon.  
 
Groundwater occurs in phreatic condition in shallow aquifer, which fulfills the major part of total 
ground water requirement of the city. The average water level in May 2018 is 25.0m bgl. The water 
level fluctuation with respect to mean is given below. 
 

No. of 
wells 
Analysed 

Rise Fall 
Rise Fall 

0-2 m 2-4 m >4 m 0-2 m 2-4 m >4 m 

No % No % No % No % No % No % No % No % 

1 - - - - - - - - 1 - - - - - 1 100 

 

2.24.3 Demand vis-à-vis Supply 

As informed by Water Supply agencies of Ghaziabad City verbally, most of the tube wells are now 
being constructed in the depth range of 100-160m. Thus, ground water contribution to water supply 
of Ghaziabad City is partly from Aquifer-I and partly from Aquifer-II. Since actual figures could not be 
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obtained from water supply agency, 30%-70% ratio has been assumed in respect of Aquifer-I and 
Aquifer-II. Accordingly, it is inferred that stage of ground water development from Aquifer-I has 
already reached around 300%. Present water supply scenario is graphically represented in Fig.-2.24.1.  
 

Fig.-2.24.1: Existing Water Supply Scenario in Ghaziabad City, Ghaziabad District U.P. 

 

 

 

 

Table-2.24.1: Ground Water Resource in Aquifers in Ghaziabad City, Ghaziabad District U.P. 

 
Formation water in Aquifer-II is suitable for drinking water, whereas it is of inferior quality in Aquifer-
III. The information on demand vis-à-vis supply has been obtained from State agencies and a summary 
is furnished below.  
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2018 122.64 43.80 98.19 141.99 69% 0.00 

2021 153.30 43.80 98.19 141.99 69% 11.31 

2031 260.61 43.80 98.19 141.99 69% 118.62 

2041 443.11 43.80 98.19 141.99 69% 301.12 

 
The proposed demand vs supply has been graphically presented as Fig 2.24.2.  
 
The groundwater resources has been assessed down to a depth of 330m bgl. The annual replenishable 

resources has been assessed as in 2017 as 9.80 M.Cu.m and in-storage as 1191.60 M.Cu.m and total 

storage as 1201.40 M.Cu.m.  
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Fig 2.24.2 

2.24.4 Analysis and Discussion 

The supply to meet the demand was provided for only 2018, while the demand for 2018, 2021,2031 
& 2041 was provided by the State agencies. It was also informed that there is no any proposal for new 
surface water scheme and proposes to use only groundwater to meet the demand but difficult to 
provide the quantity of groundwater contribution. Hence, the supply for 2018 was also assumed to be 
continued for 2021, 2031 & 2041 to calculate the Gap.  
 
The demand has increased from 122.64 M.Cu.m in 2018 to 443.11 M.Cu.m in 2041. As the supply 

provide in 2018 has been assumed for subsequent years in the absence of data, the gap has increased 

from nil in 2018 to 301.12 M.Cu.m in 2041.  

An attempt was made to find out the availability of groundwater to meet the proposed water supply 
from groundwater sources by the State Agencies. The annual replenishable resources is not sufficient 
to meet the proposed water supply and if in-storage resources was used for the envisaged supply, the 
in-storage groundwater resources are likely to be used up by the year 2030 and thereafter only annual 
replenishable resources would be available every year.   
 
Subsequently, an attempt was also made to find out whether the gap in the water supply can be met 
from available groundwater resources. It is seen that even the in-storage groundwater resources are 
likely to be used up by the year 2027 and thereafter only annual replenishable resources would be 
available every year.   

2.24.6 Conclusion 

 Demand:  Demand has been assessed as  122.64 M.Cu.m in 2018, 153.3 M.Cu.m in 2021, 
260.61 M.Cu.m in 2031 & 443.11 M.Cu.m in 2041 
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 Total Supply: Total Supply has been assessed as 141.99 M.Cu.m in 2018 and has been retained 
for the subsequent years, as the data was not available and the share of GW in water supply 
is 69%. 

 Gap: The Gap has been assessed as  Nil in 2018, 11.31 M.Cu.m in 2021, 118.62 M.Cu.m in 2031 
& 301.12 M.Cu.m in 2041 

 Groundwater Availability:  The annual replenishable groundwater resources (Dynamic) as in 
2017 is 9.80 M.Cu.m and in-storage is 1191.60 M.Cu.m with a total of 1201.40 M.Cu.m 

o As per the water supply plan of State Agencies, the share of groundwater in water 
supply is 69%. The annual replenishable resources is not sufficient to meet the 
proposed water supply and if in-storage resources was used for the envisaged supply, 
the in-storage groundwater resources are likely to be used up by the year 2030 and 
thereafter only annual replenishable resources would be available every year.   

o If the groundwater resources are to be used for meeting the envisaged gap between 
demand and water supply, the in-storage groundwater resources are likely to be used 
up by the year 2027 and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger increased lateral 
flow from the surrounding areas. Hence, the groundwater resources is likely to last 
more than the estimated period. 

 Recommendations: 
o It is advocated that groundwater use should be restricted to the annual replenishable 

resources so that any adverse impact on the groundwater repository, quantity or 
quality wise can be avoided.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

452



64 
 

Groundwater Resources Vs Domestic Water Demand and Supply for select cities in India 

 

3.0 SUM UP 

In NITI Aayog report entitled “Composite Water management Index –A Tool for water management”, 
it has been mentioned that 21 cities across India are expected to run out of water by 2020. In this 
connection, CGWB was entrusted to study the groundwater situation in 24 cities of India. CGWB 
obtained information on demand and supply from State agencies and groundwater availability (both 
Dynamic and Static ground water resources) in these cities were computed by CGWB and has come 
up with the following generalizations. However, it is to mention that the static resources (in-storage) 
should be kept as a reserve in line with the global best practices and used for further scientific study 
only (as per decision taken in a meeting held on 19.06.2014, Chaired by Secretary, MoWR, RD & GR).  
 

1. Groundwater use should be restricted to the annual replenishable resources so that any adverse 
impact on the groundwater repository (quantity or quality wise) can be avoided. 

2. The vulnerability of groundwater situation deems that recycle and reuse of water should be 
promoted for uses other than drinking purposes in the city so that stress on fresh water 
resources can be avoided. 

3. A summary of status on demand, supply and groundwater availability in 24 select cities has been 
tabulated below. 

 

S.No City Position on projected water demand vis-à-vis water supply as in 2041 

1 Delhi 

 Demand:  Demand has been assessed as  1892 M.Cu.m in 2018, 2289 
M.Cu.m in 2021, 2665 M.Cu.m in 2031 & 2993M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 1515 M.Cu.m in 2018, 
1920 M.Cu.m in 2021, 1975 M.Cu.m in 2031 & 2030M.Cu.m in 2041 
and the share of GW in water supply is 09%. 

 Gap: The Gap has been assessed as 377 M.Cu.m in 2018, 369 M.Cu.m 
in 2021, 690 M.Cu.m in 2031 & 963M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 340 M.Cu.m and in-storage is 
1080M.Cu.m with a total of 1420M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 9% and it can be met from the 
annual replenishable resources.   

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2022 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period. 

2 Gandhinagar 

 Demand:  Demand has been assessed as 23 M.Cu.m in 2018, 24.18 
M.Cu.m in 2021, 30.70 M.Cu.m in 2031 & 37.48 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 21.54 M.Cu.m in 2018, 
29.93 M.Cu.m in 2021, 32.85 M.Cu.m in 2031 & 40.15 M.Cu.m in 2041 
and the share of GW in water supply is 24% in 2018 and 27% in 2021 
and becomes nil in 2031 & 2041. 

 Gap: The Gap has been assessed, as 1.46 M.Cu.m in 2018and there is 
no gap afterwards.  
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S.No City Position on projected water demand vis-à-vis water supply as in 2041 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 6.34 M.Cu.m and in-storage is 239.09 
M.Cu.m with a total of 245.43 M.Cu.m 
o As per the water supply plan of State Agencies, the share of GW in 

water supply is 24% in 2018 which can be met from replenishable 
groundwater resources but the share will be increased to 27% in 
2021 which cannot be met from replenishable groundwater 
resources but to be supplemented from available in-storage ground 
water resources.     

o It is seen that after 2018 there will be no gap between demand and 
supply as the supply from surface water is subjected to increase as 
per the information received from the State Agencies.  

3 Ambala 

 Demand:  Demand has been assessed as 17.32 M.Cu.m in 2018, 17.82 
M.Cu.m in 2021, 22.90 M.Cu.m in 2031 & 27.25 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 17.32 M.Cu.m in 2018, 
17.82 M.Cu.m in 2021, 22.89 M.Cu.m in 2031 & 22.26 M.Cu.m in 2041. 

 Gap: The Gap has been assessed as nil 2018 and 2021. It increases from 
0.01 M.Cu.m in 2031 to 4.99  M.Cu.m in 2041. 

 Groundwater Availability: The annual replenishable resources has 
been assessed as in 2017 as 7.68 M.Cu.m and in-storage as 329.38 
M.Cu.m and total storage as 337.06 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 17% in 2018 and decreased to 7 % 
and it can be met from the annual replenishable ground water 
resources.  

o The annual replenishable resources will be able to meet the 
envisaged gap between demand and supply in 2041. 

4 Faridabad 

 Demand:  Demand has been assessed as  84.68 M.Cu.m in 2018, 89.42 
M.Cu.m in 2021, 109.5 M.Cu.m in 2031 & 145.27 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 84.68 M.Cu.m in 2018 
& 2021, 109.5 M.Cu.m in 2031 & 145.27 M.Cu.m in 2041 and the share 
of GW in water supply is 100% in 2018 & 2021, while it has been 
envisaged to be reduced to 50% in 2031 & 2041. 

 Gap: For all the years and the gap is nil, except for the year 2021, which 
is 4.74 M.Cu.m. 

 Groundwater Availability:  The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 30.88 M.Cu.m and in-storage 
resource is 299.52 M.Cu.m with 330.40 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of GW in 

water supply is 100% in 2018 & 2021, it has been envisaged to be 
reduced to 50% in 2031 & 2041 and it cannot be met from the 
annual replenishable resources and even if available in-storage is 
used, the resources is likely to be used up by 2022 and only annual 
replenishable resource will be available every year.     

5 Gurugram 

 Demand:  Demand has been assessed as 210.97 M.Cu.m in 2018, 
220.82 M.Cu.m in 2021, 310.25 M.Cu.m in 2031 & 365 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 210.97 M.Cu.m for 
2018, 2021, 2031 & 2041 and the share of GW in water supply is 44%. 
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S.No City Position on projected water demand vis-à-vis water supply as in 2041 

 Gap: The Gap has been assessed as nil in 2018, 9.85 M.Cu.m in 2021, 
99.28 M.Cu.m in 2031 & 154.03 M.Cu.m in 2041. 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 34.81 M.Cu.m and in-storage is  
2539.81 M.Cu.m with a total of 2574.62 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 44% and it can not be met from the 
annual replenishable resources.  However, it can be met from the 
available in-storage. 

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2038 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period.  

6 Yamunanagar 

 Demand:  Demand has been assessed as 14.10 M.Cu.m in 2018, 13.93 
M.Cu.m in 2021, 15.90 M.Cu.m in 2031 & 37.53 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 13.40 M.Cu.m in 2018, 
13.93 M.Cu.m in 2021, 15.90 M.Cu.m in 2031 & 37.53 M.Cu.m in 2041 
and the share of GW in water supply is 100%. 

 Gap: The Gap has been assessed as 0.70 M.Cu.m in 2018 and is nil from 
2021 to 2041. 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 12.04 M.Cu.m and in-storage is  
964.92 M.Cu.m with a total of 976.96 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 100% and it cannot be met from the 
annual replenishable resources, however the available in-storage 
resources can meet the envisaged supply. 

o The total groundwater resources   including in-storage resources 
will be able to meet the envisaged gap between demand and water 
supply.    

7 Bangalore 

 Demand:  Demand has been assessed as  919.80 M.Cu.m in 2018, 
1029.30 M.Cu.m in 2021, 1523.51 M.Cu.m in 2031 & 2047.65 M.Cu.m 
in 2041 

 Total Supply: Total Supply has been assessed as 678.90 M.Cu.m in 
2018,925.28 M.Cu.m in 2021, 1071.28 M.Cu.m in 2031 & 1315.83 
M.Cu.m in 2041 and the share of GW in water supply is 22% in 2018, 
while it has been envisaged to be reduced to 3% in 2041. 

 Gap: The Gap has been assessed as 240.90 in 2018, 104.03 M.Cu.m in 
2021, 452.24 M.Cu.m in 2031 and 731.83 M.Cu.m in 2041. 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 291.06 M.Cu.m and in-storage 
resources is  961.54 M.Cu.m with a total of 1252.60 M.Cu.m  
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 22% in 2018 & will be reduced to 
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S.No City Position on projected water demand vis-à-vis water supply as in 2041 

3% in 2041 and it can be met from the annual replenishable 
resources.   

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2031 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period.  

8 Indore 

 Demand:  Demand has been assessed as 167.01 M.Cu.m in 2018, 
234.97 M.Cu.m in 2021, 348.48 M.Cu.m in 2031 & 516.83 M.Cu.m in 
2041. 

 Total Supply: Total Supply has been assessed as 80.30 M.Cu.m in 2018, 
90.38 M.Cu.m in 2021, 134.04 M.Cu.m in 2031 & 198.79 M.Cu.m in 
2041 and the share of GW in water supply is 18% from 2018 to 2041. 

 Gap: The Gap has been assessed as 86.71 M.Cu.m in 2018, 144.59 
M.Cu.m in 2021, 214.44 M.Cu.m in 2031 & 318.04 M.Cu.m. 

 Groundwater Availability :The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 46.69 M.Cu.m and in-storage is  23.85 
M.Cu.m with a total of 70.54 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 18% and it can be met from the 
annual replenishable resources.   

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the available 
groundwater resources including the in-storage will not be able to 
cater the envisaged gap from 2018 onwards. However, depleting 
water level may trigger increased lateral flow from the surrounding 
areas. Hence, the groundwater resources is likely to last more than 
the estimated period.   

9 Ratlam 

 Demand:  Demand has been assessed as 17.74 M.Cu.m in 2018, 18.81 
M.Cu.m in 2021, 22.86 M.Cu.m in 2031 & 27.79 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 9.78 M.Cu.m in 2018, 
10.38 M.Cu.m in 2021, 12.61 M.Cu.m in 2031 &15.33 M.Cu.m in 2041 
and the share of GW in water supply is 15% from 2018 to 2041. 

 Gap: The Gap has been assessed as 7.96 M.Cu.m in 2018, 8.43 M.Cu.m 
in 2021, 10.25 M.Cu.m in 2031 & 12.46 M.Cu.m in2041. 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 4.30 M.Cu.m and in-storage is 7.43 
M.Cu.m with a total of 11.73 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 15% from 2018 to 2041 and it can 
be met from the annual replenishable resources alone. 

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2018 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
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S.No City Position on projected water demand vis-à-vis water supply as in 2041 

increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period.  

10 Amritsar 

 Demand:  Demand has been assessed as 79.60 M.Cu.m in 2018, 94.10 
M.Cu.m in 2021, 100.70 M.Cu.m in 2031 & 117.10 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 104.80 M.Cu.m from 
2018 to 2041 and the share of GW in water supply is 100% from 2018 
to 2041. 

 Gap: There is no gap in 2018, 2021 and 2031, however, it increases to 
12.30 M.Cu.m in 2041. 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 28.92 M.Cu.m and in-storage is  
2385.57  M.Cu.m with a total of 2414.49 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 100% and it cannot be met from the 
annual replenishable resources. However available in-storage 
would be able to meet the envisaged supply.   

o The groundwater resources including the in-storage will be able to 
meet the envisaged gap between demand and supply in 2041.  

11 Jalandhar 

 Demand:  Demand has been assessed as 62.39 M.Cu.m in 2018, 65.38 
M.Cu.m in 2021, 76.50 M.Cu.m in 2031 & 87.63 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 126 M.Cu.m from 2018 
to 2041, and the share of GW in water supply is 100%. Due to losses 
during water supply, supply is envisaged to be more than demand. 

 Gap: There will be no gap between demand and supply from 2021 to 
2041 as per data received from State agencies.  

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 26.41 M.Cu.m and in-storage is  
1174.43 M.Cu.m with a total of 1200.84 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 100% and it cannot be met from the 
annual replenishable resources.   

o If the groundwater resources are to be used for meeting the 
envisaged water supply, the in-storage groundwater resources are 
likely to be used up by the year 2029 and thereafter only annual 
replenishable resources would be available every year. However, 
depleting water level may trigger increased lateral flow from the 
surrounding areas. Hence, the groundwater resources is likely to 
last more than the estimated period.  

12 Ludhiana 

 Demand:  Demand has been assessed as 167.17 M.Cu.m in 2018, 
178.49 M.Cu.m in 2021, 206.59 M.Cu.m in 2031 & 234.69 M.Cu.m in 
2041. 

 Total Supply: Total Supply has been assessed as 231.41 M.Cu.m from 
2018 to 2041 and the share of GW in water supply is 100% .The supply 
has been kept higher than the demand due to losses during water 
supply. 

 Gap: There is no Gap between demand & supply except in 2041 which 
is 3.28 M.Cu.m. 
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 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 41.66 M.Cu.m and in-storage is  
1447.44 M.Cu.m with a total of 1489.10 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 100% from 2018 to 2041 and it 
cannot be met from the annual replenishable resources.   

o If the groundwater resources are to be used for meeting the 
envisaged water supply, the in-storage groundwater resources are 
likely to be used up by the year 2025 and thereafter only annual 
replenishable resources would be available every year. However, 
depleting water level may trigger increased lateral flow from the 
surrounding areas. Hence, the groundwater resources is likely to 
last more than the estimated period.   

13 Mohali 

 Demand:  Demand has been assessed as  25.77 M.Cu.m in 2018, 
26.75M.Cu.m in 2021, 29.69 M.Cu.m in 2031 & 32.63M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 25.77 M.Cu.m from 
2018   and the same is considered for the subsequent years. The share 
of GW in water supply is 40%. 

 Gap: The Gap has been assessed as nil in 2018, 0.98 M.Cu.m in 2021, 
3.91 M.Cu.m in 2031 & 6.86M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 7.51 M.Cu.m and in-storage is 
140.69M.Cu.m with a total of 148.20M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 40% and it cannot be met from the 
annual replenishable resources. However the available in-storage 
will be able to meet the envisaged supply.  

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2039 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence the 
groundwater resource is likely to last more than the estimated 
period.  

14 Patiala 

 Demand:  Demand has been assessed as  29.2 M.Cu.m in 2018, 31.39 
M.Cu.m in 2021, 38.33 M.Cu.m in 2031 & 45.63 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 25.19 M.Cu.m in 2018, 
31.4 M.Cu.m in 2021, 38.33 M.Cu.m in 2031 & 45.63 M.Cu.m in 2041 
and the share of GW in water supply is 100% in 2018,80% in 2021,66% 
in 2031 & 55% in 2041. 

 Gap: The Gap has been assessed as 4.01 M.Cu.m in 2018 and there is 
no gap in subsequent years. 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 8.08 M.Cu.m and in-storage resources 
is 445.33 M.Cu.m with a total of 453.41M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 100% in 2018 and it cannot be met 
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from the annual replenishable resources alone. However, the 
available in-storage would be able to meet the envisaged supply. 

o The groundwater resources including the in-storage will be able to 
meet the demand in the projected years till 2041. However there 
will be a huge depletion in in-storage groundwater resource which 
may trigger lateral inflow from surrounding areas.  

15 Ajmer 

 Demand:  Demand has been assessed as  34.55 M.Cu.m in 2018, 35.67 
M.Cu.m in 2021, 41.75 M.Cu.m in 2031 & 44.50 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 34.55  M.Cu.m in 2018, 
35.67 M.Cu.m in 2021, 39.42 M.Cu.m in 2031 & 2041 and share of GW 
in water supply is nil . 

 Gap: The Gap has been assessed as nil in 2018 & 2021, 2.33 M.Cu.m in 
2031 & 5.08M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 3.93 M.Cu.m and in-storage is 
1.08M.Cu.m with a total of 5.01M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is nil. 
o If the groundwater resources are to be used for meeting the 

envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2040 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence the 
groundwater resources is likely to last more than the estimated 
period.  

16 Bikaner 

 Demand:  Demand has been assessed as  16.06  M.Cu.m in 2018 ,16.90 
M.Cu.m in 2021, 19.71M.Cu.m in 2031 & 22.48 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 16.06 M.Cu.m in 2018, 
16.83M.Cu.m in 2021, 19.31M.Cu.m in 2031 & 24.09 M.Cu.m in 2041 . 

 Gap: The Gap has been assessed as nil in 2018, 0.07 M.Cu.m in 2021, 
0.40 M.Cu.m in 2031 & again nil in 2041 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 1.53 M.Cu.m and in-storage is 45.57 
M.Cu.m with a total of 47.10 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 10% in 2018 &2021, 8% in 2031 & 
7% in 2041 and it cannot be met from the annual replenishable 
resources. However, the available in-storage will be able to meet 
the envisaged supply. 

o The available groundwater resources including the in-storage will 
be able to meet the envisaged gap between demand and supply.     

17 Jaisalmer 

 Demand:  Demand has been assessed as  4.75 M.Cu.m in 2018 5.11 
M.Cu.m in 2021, 5.48 M.Cu.m in 2031 & 6.21 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 5.11 M.Cu.m from 
2018 to 2041 

 Gap: The Gap has been assessed as nil in 2018 & 2021, 0.36 M.Cu.m in 
2031, & 1.10 M.Cu.m in 2041 
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 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 0.04 M.Cu.m and in-storage is 1.59 
M.Cu.m with a total of 1.63 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 7% and it cannot be met from the 
annual replenishable resources and available in-storage is also 
likely to be used up by 2021& thereafter only annual replenishable 
resources will be available every year. However, depleting water 
level may trigger increased lateral flow from the surrounding areas. 
Hence, the groundwater resources is likely to last more than the 
estimated period.   

18 Jaipur 

 Demand:  Demand has been assessed as 198.93 M.Cu.m in 2018, 
219.37 M.Cu.m in 2021, 287.26 M.Cu.m in 2031 & 355.51 M.Cu.m in 
2041. 

 Total Supply: Total Supply has been assessed as 198.93 M.Cu.m from 
2018 to 2041 

 Gap: The Gap has been assessed as nil in 2018 & 20.44 M.Cu.m in 2021, 
88.33 M.Cu.m in 2031, & 156.59 M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 39.83 M.Cu.m and in-storage is 86.11 
M.Cu.m with a total of 125.94 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 13% and it can be met from the 
annual replenishable resources.   

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2024 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period. 

19 Jodhpur 

 Demand:  Demand has been assessed as  93.08M.Cu.m in 2018, 100.01 
M.Cu.m in 2021, 122.28 M.Cu.m in 2031 & 144.91M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as  93.08M.Cu.m from 
2018 to 2041 

 Gap: The Gap has been assessed nil in 2018 & 6.94 M.Cu.m in 2021, 
29.20 M.Cu.m in 2031, & 51.83 M.Cu.m in 2041 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 14.61 M.Cu.m and in-storage is 37.34 
M.Cu.m with a total of 51.95 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 8% and it can be met from the 
annual replenishable resources.   

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2026 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
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increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period.  

20 Chennai 

 Demand:  Demand has been assessed as  407 M.Cu.m in 2018, 419 
M.Cu.m in 2021, 460 M.Cu.m in 2031 & 502 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 236 M.Cu.m in 2018, 
436 M.Cu.m in 2021, 690 M.Cu.m in 2031 & 2041 and the share of GW 
in water supply is 31% in 2018, 17 % in 2021, 11 % in 2031 & 2041.  

 Gap: The Gap has been assessed as 171 M.Cu.m in 2018. Due to 
proposed augmentation in the supply from the proposed desalination 
plant and Stanley Reservoir, there is no gap from 2021 to 2041.  

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 46 M.Cu.m and in-storage is 
13M.Cu.m with a total of 59 M.Cu.m 
o As per the water supply plan of State Agencies, the share of GW in 

water supply is 31% in 2018, 17 % in 2021, 11 % in 2031 & 2041 and 
as 27 M.Cu.m is proposed to be extracted from outside the city, 
balance 46 M.Cu.m is equal to the annual replenishable resources 
and hence the supply can be achieved.  

o The ground water resources including in-storage will not be able to 
meet the gap in 2018, i.e. 171 M.Cum, but as the surface water 
supply is envisaged to be increased from the year 2021, there will 
be no gap between the demand and supply for subsequent years.  

21 Vellore 

 Demand:  Demand has been assessed as 22 M.Cu.m in 2018 and 2021, 
25 M.Cu.m in 2031 & 27 M.Cu.m in 2041. 

 Total Supply: Total Supply has been assessed as 14 M.Cu.m in 2018, 92 
M.Cu.m from 2021 to 2041 and the share of GW in water supply is 21% 
in 2018. The additional supply of 78 M.Cum includes the supply for 
Vellore City and 11 other Municipalities.  

 Gap: The Gap has been assessed as 8 M.Cu.m in 2018, in subsequent 
years there is no gap. 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 9.9 M.Cu.m and in-storage is 4.1 
M.Cu.m with a total of 14 M.Cu.m. 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 21% in 2018 and it can be met from 
the annual replenishable resources. 

o The surface water supply is envisaged to be increased from 2021 
hence there will be no gap between demand and water supply.   

22 Hyderabad 

 Demand:  Demand has been assessed as  1012M.Cu.m in 2018, 1389 
M.Cu.m in 2021, 1995 M.Cu.m in 2031  

 Total Supply: Total Supply has been assessed as 745 M.Cu.m from 
2018, 1073 M.Cum in 2021 &  1183 M.Cum in 2031.  

 Gap: The Gap has been assessed as 268 M.Cu.m in 2018 & 315 M.Cu.m 
in 2021 and 812 M.Cu.m in 2031 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 110.2 M.Cu.m and in-storage 
resources has been assessed as 372.26 M.Cu.m and total as 482.46 
M.Cu.m 
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o As per the water supply plan of State Agencies, the share of 
groundwater in water supply is 14% in 2018, 10% in 2021 & 9% in 
2031 and it can be met from the annual replenishable resource.   

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2019 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period.   

23 Agra 

 Demand:  Demand has been assessed as 146.37 M.Cu.m in 2018, 
168.63 M.Cu.m in 2020, 242 M.Cu.m in 2035 & 342.74M.Cu.m in 2050 

 Total Supply: Total Supply has been assessed as 109.14 M.Cu.m from 
2018 to 2050. 

 Gap: The Gap has been assessed as 37.23 M.Cu.m in 2018, 59.49 
M.Cu.m in 2020, 132.86 M.Cu.m in 2035 & 233.60M.Cu.m in 2050 

 Groundwater Availability: The annual replenishable groundwater 
resources (Dynamic)as in 2017 is 11.38 M.Cu.m and in-storage is 
898.56M.Cu.m with a total of 909.94M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 3% and it can be met from the 
annual replenishable resources.   

o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2029 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence the 
groundwater resources is likely to last more than the estimated 
period.  

24 Ghaziabad 

 Demand:  Demand has been assessed as  122.64 M.Cu.m in 2018, 153.3 
M.Cu.m in 2021, 260.61 M.Cu.m in 2031 & 443.11 M.Cu.m in 2041 

 Total Supply: Total Supply has been assessed as 141.99 M.Cu.m in 2018 
and has been retained for the subsequent years, as the data was not 
available and the share of GW in water supply is 69%. 

 Gap: The Gap has been assessed as  Nil in 2018, 11.31 M.Cu.m in 2021, 
118.62 M.Cu.m in 2031 & 301.12 M.Cu.m in 2041 

 Groundwater Availability:  The annual replenishable groundwater 
resources (Dynamic) as in 2017 is 9.80 M.Cu.m and in-storage is 
1191.60 M.Cu.m with a total of 1201.40 M.Cu.m 
o As per the water supply plan of State Agencies, the share of 

groundwater in water supply is 69%. The annual replenishable 
resources is not sufficient to meet the proposed water supply and 
if in-storage resources was used for the envisaged supply, the in-
storage groundwater resources are likely to be used up by the year 
2030 and thereafter only annual replenishable resources would be 
available every year.   
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o If the groundwater resources are to be used for meeting the 
envisaged gap between demand and water supply, the in-storage 
groundwater resources are likely to be used up by the year 2027 
and thereafter only annual replenishable resources would be 
available every year. However, depleting water level may trigger 
increased lateral flow from the surrounding areas. Hence, the 
groundwater resources is likely to last more than the estimated 
period.  
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