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THE REGION

2.1 CONSTITUENT AREASOF NCR
The Constituent Areas of the National Capital Region are as under:
a) National Capital Territory of Delhi (1,483 sq kms). This accounts for 4.41% of the total area of NCR.

b) Haryana Sub-region comprising of Faridabad, Gurgaon, Rohtak, Sonepat, Rewari, Jhgjjar, Mewat and
Panipat districts. This accounts for 30.33% (13,413 sq kms) of the area of the State and 39.95% of the
areaof NCR.

c) Rajasthan Sub-region comprises of Alwar district. The areais 2.29% (7,829 sq kms) of the total area
of the State and 23.32% of the area of NCR.

d) Uttar Pradesh Sub-region comprising of five districts namely, Meerut, Ghaziabad, Gautam Buddha
Nagar, Bulandshahr and Baghpat. This accounts for 4.50% (10,853 sq kms) of the area of the State
and 32.32% of the area of NCR.

Thus, the total area of NCR is 33,578 sq kms as indicated in the Map 2.1 National Capital Region
Regional Plan-2021: Constituent Areas.

22PHYSICAL SETTING

The National Capital Region lies between 27° 03' and 29° 29' North latitude and 76° 07' and 78° 29' East
longitude. The region includes the National Capital Territory of Delhi (earlier Union Territory of Delhi)
and parts of the States of Haryana, Rgjasthan and Uttar Pradesh.

The physiography of the region is characterised by the presence of the Ganga skirting it as its eastern
boundary, the Y amuna traversing north-south forming the boundary between Uttar Pradesh and Haryana,
and the sand dunes and barren low hills of the Aravalli chain and its outcrops in the west, flat topped
prominent and precipitous hills of the Aravalli range enclosing fertile valleys and high table lands in the
south-west, and the rolling plains dominated by rain-fed torrents in the south. The rest of the region is
plain with a gentle dope of north-east to south and south-west (Map 2.2 National Capital Region:
Physiography and Slope).

23 GEOLOGY

The rock type exposed in the area belongs to Delhi Super-group of Lower Proterozoic age and consists of
Quartzite of the Alwar Group, Phyllite and Slate of the Ajabgarh Group. The Quartzites are massive



NATIONAL CAPITAL REGION
REGIONAL PLAN-2021:CONSTITUENT AREAS 7L

PANIFAT

"
S o

SOMEPAT

GHAZIABAD
..--.._,._,-J"‘-‘l'.,-;‘ ‘u“'f T
S

HARYANA

GAUTAMBUDH ‘; UTTAR PRADESH
& MAGAR {:“
1

==
e PR
A l__‘“ o ‘; GURGACDHN

Bt

e oL  BULANDSHAHR
1} { i
~t ,

L

] 1

'
] 1
HEWAR R e

MEWAT ‘2

',

Legend

7/ NCR Boundary
/™ State Boundary
2™~ District Boundary

District H.Q

ALWAR

RAJASTHAN

SUB-REGION AREA

(Sq kms)
NCT-DELHI 1,483
HARY AMNA 13,413
RAJASTHAN 7,829
up 10,853
TOTAL 33,578

N S I SN I S T

' ¢ 510 XN ;o 4 5
NATIONAL CAPITAL REGION PLANMNING BOARD

MAP 2.1

10



TET LT &
St TSt — 2021 ; FeE o

l 1 |(ﬁ*‘ﬁ)

40

rréﬁrﬁremﬁa?rﬁwah-s‘
AT 2.1

10




NATIONAL CAPITAL REGION i

PHYSIOGRAPHY AND SLOPE jL
’_N%..t"“vhw ,,{1
Panipat ..E‘
Baghpat !)

Sonepat Meerut

Tf\r\
éL Rohtak gj
L

;Y

Ghaziabad “JH')
NCT-Delhi \
1]
Gautambudh \ﬂj
Magar Bulandshahr ;
fi\
Faridabad L

1
" ...'\_‘.-h J.L\‘.’—J .5“-""'1-‘\-) = Hﬁﬂﬁu _‘_,‘: .

Legend
Physiography Slope %

1 Gently Sloping Plains 0-1%
[ Moderately Sloping Plains 1 — 3%
Hl Undulating Terrain 3-5%
[_] Foot Hills 5—10%
B Hills 10% +
[TTTTT T T I I T T | T I
100 km
~* NATIONAL CAPITAL REGION PLANNING BOARD
. MAP 2.2

Source: NRSA Study (Using Global DEM)

11




TS ST A x
-3 T AT 7L

Tga® é
‘LL )
\_) \‘"3
( T UEKL Y
TS ey :
M . i
J - Trawag R
s GRIES ERERER A
r. >
‘Pi
RN -
\
¥ !
o e
" B q\..’.v_i"‘""m’ .--'vﬂﬁ/ (‘-_‘v‘\
C\J
1‘3
i PV g
SEARED]
J-3Trpfa g %
[ &= AT Ha™ 0-1%
[] AT gaT=g<h Ha1 1-3%
Bl eI AT 3-5%
[ frfom= 5-10%
B = 10% +
[TTTTT I I I | I I | I |
N 100 .
‘ YT TTETHT & AT e
AT 2.2

11




WA dTell, HOR, FET 3R T H I ¥ T BIZATSE 3R Tl Bl Idell R A I 2 |

Tl BT gbIa IR IR Ya-Glaror Sfaror qfderm & a1 Aqferd Hior uR ufeed &1 3R gebT gall & | A Fce
YD FATCI TABS A DI © IR Pel-Hal JARNE IR TS yeiedl vd e wivg ¢ |

Y gEIfedt fieelt & Sfaror ofR Sfeur-ufeaw, Teiid, Yarel ok srefar # Sgwifd § | ficell & &g gcem
D WIEH-RS Bl a1 & AAT AHRIGAT URAl dlell & AAT A AGAFATS DI HEAT &b W4 H Seo-gd o
AT 1 & (AFRT 2.3 I I & Y-faem) |

2.4 Y3l fasm=

RIATHIS T A TSI I9GH &7 § 3 ST-SHAT & | HBR AeH Rd! (HedT Hel-del efsal 7ral
HOR I B WL AR e 3k Hed & o Sl 379 ol Aar 9f | 50 Hiex § a1 3 T8
g, oTawg Bt 2 | faeeh, BRATN ofk SR US¥ & AR SR IS IS & ST 4-9FT U A &1 9
g B | el & Sret BRATUN SR ISR & W 3 HIGE & 90 HoR dcerl SEersil & g Sav-yd A
Sferor-ufeaw, I IS & & ST SR gferur-ufeaw #§ uri St € R srerar fotet 3R et &1 g%t
AR oS & (AFRS 2.4 UG IS8T &3 -3 i s |

TN IU-IRE I, JEAYF-AEAT IRE, S ARG § G99 991 A4 IR 8 BT Ud g9 WET | T B S
fawrores § T IR AT SO WIRA BT THT HY & AT B | W A TSl 1T RIRLEL B R
M IRE IR AT IR ® d9 a7 B Aawioa wRal § | =1 I T qOell B RIeTdhia feHrerd @t
SA-AE TBIfedl § HN AeMi a@ A=-= 2 | T & A5Ml § At ga1 § $EN el & o) Higg
=l

I T YOl SR H fEdrera iR sfaror # fearaet & fordt € | qd 9 I8 g2 0 el Ugur &5 A gad A
gRT grdh Bl € Je uf¥em # o ofk av R IRMT & uda ool g9 ot et ® | BRI ok IR wew #
STCTIEU &5 FT SIS AR WM & G Aeml § fRA T | I Ioer &3 # T 3 AEayn! qEad
T4 e 8 9 SR Us¥ & WeRAYR ot # Rrarfers & sferoft gom & faerdt € Jon o sf@en & I
aforare & T ¥ el ¥ | Oifd ue o Ere A4 ® e oiE dfed ARt T8 8, S @) o &
SR el B TRl 4 Feed 2 iR BRI F R o a7 4 ALl §ogae aR TwIe
e § AR 2 &R i o o frerlt © 1 &3 & gdf iR #eg wrr # Aferi-a9er 1 ok e Arl &
dra i @@ © |

faeefl, ATl T[eTid 3R 3fcfaR & IR IR A&, § U WS qeisdi ws <t € | T, area”
3R fecelt # &R gue Uy srafdre eyl fewrs uedt € |

IS ST & & S HET § HBR A § T T€ TAT SR T A R AT W 7 | IS AT
&3 ® U 4N A $o8R R IeqP D AF-UN 72T & el Ao © |

2.5 Tot-fasm 3R yfra oTa ot Sucrerar

TS ST & H g qfeat T, wn, feT iR @l € o SR ¥ ST Y oiR warfRd et € qen
ATfedl &1 T BT 91T § ST S&U-URad 9T # Jarfed 8l © | AR08 & AR 4R 7 7ad” AR [eia
el @1 Bredy, S g oTd ¥ [ 8 8 e ol UdR e T8 & tedd 9 RE @t
SR E |

12



thickly bedded, hard, compact and highly jointed and are intercalated with thin beds of Phyllite and
Slates.

The strike of the bedsis NNE-SSW and dip westerly at moderate angles. These rocks are mostly covered
by quaternary sediments and are exposed in isolated residual and structural hills and pediments.

These hills are exposed in south and south-west of Delhi at Delhi, Gurgaon, Rewari and Alwar. The rocks
near Delhi consist of narrow strike-ridges and are moderately folded and they are overfolded in the south-
east as a series of isoclines (Map 2.3 National Capital Region: Lithology).

24 GEOMORPHOLOGY

Topographically the NCR has two major sub-units. The alluvial plains whose monotony is intercepted by
isolated hillock or fairly continuous ridges of hard rock and sand dunes not more than 50 metres in
elevation from the plain lands surrounding them. NCR terrain around Delhi, Haryana and U.P. constitutes
such a plain. Sand dunes are prominent in parts of Haryana and Rajasthan and hard rock ridges bending
NE to SW are seen in south and south-west of NCR covering good parts of the Alwar district and Delhi
(Map 2.4 National Capital Region: Geomorphic Units).

The Ganga Sub-basin is amajor part of the Ganga, Brahmaputra-Meghna basin, the largest river basin in
India. The watershed of the Ganga covers ailmost the entire northern India including Y amuna basin. A
clear watershed line divides the area between Ganga basin and Yamuna basin within NCR. The
topography of the main Ganga river system varies from rugged hills of the Himalayas to the aluvial
plains. The soil generally consists of alluvium deposits in the Gangetic plains.

The Yamunariver system is bounded by the Himalayas on the north and the Vindhyas on the south. In the
east, it is separated by the ridge from the main Ganga catchment and on the west by the ridge separating it
from the Luni and the Ghaggar basins. Most parts of catchment in Haryana and U.P. lies in the Gangetic
aluvial plains.

The important tributary of the Yamuna in NCR is the Hindon, which rises from southern slopes of the
Shivalik in Saharanpur district of U.P. and ultimately meets the Yamuna from the left downstream of
Okhla. The other tributary which is not having a defined course is the Sahibi river, which rises from the
hills in Jaipur district of Rajasthan and after flowing through Haryana enters NCT of Delhi through
Dhansa Bund into Najafgarh Jheel and then joins the Yamuna in NCT of Delhi. The paleo-channels are
confined in between the Ganga and the Y amuna courses in the eastern and the central part of the area.

Prominent structura hills in NCR are noticed around Delhi, Rewari, Gurgaon and Alwar. The residual
hills are found in and around Rewari, Alwar and Delhi.

The aluvial plain occupies a major portion of NCR and is formed by the Yamuna and the Ganga rivers.
The sand dunes are present around Jhajjar and Rohtak in the western part of NCR.

25HYDROLOGY AND AVAILABILITY OF GROUND WATER

The major riversin NCR are the Ganga, the Y amuna, Hindon and Kali, which flows from north to south
and a small part of Sahibi, which flows in the south-western part. Most of the NCR is also predominantly

irrigated through well-developed canal network except Alwar and Gurgaon districts, which are irrigated
by ground water.
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The quartzite and its associated rocks of the Delhi series are traversed by joints and are folded, faulted
and fractured. The joints persist degper down often to about 100 metres depth, which is the maximum
depth to which most of the tube wells to date exist. The joints and fractures are open, often filled with
debris and mutually interconnected; cavities created by the erosion of mica-schist add to the secondary
porosity developed by these joints and fractures. Ground water occurs in the consolidated rocks both in
confined and semi-confined conditions. Mostly the top water table zone and the deeper semi-confined
aquifer have the same static water level surface because of their interconnections. The depth of water
table below ground level variesin general between 5-20 metres. A number of ground water structures by
way of open wells and shallow tube wells (60-70 metres deep) exist in this formation in different parts of
NCR with varying degrees of discharge rates. On the whole, discharges around 2-3 cubic metres per hour
and at times even less (down to one cubic metre) or more (upto 4-5 cubic metres), with an average of
about 15-20 metres of the aquifer-zone are available.

The thickness of the alluvium and the proportion of clean granular zones in aggregate within the same are
the two main criteria, which determine the availability of ground water in the alluvium. A major portion
of NCR is covered by alluvium, which is fairly thick. It is more than 450 metres thick in some parts of
Haryana in the upper Yamuna basin (Sonepat, Panipat, etc.). In general, the thickness increases as we
proceed towards the northern and eastern areas of NCR away from the hard-rock outcrops, with
modifications resulting from tectonics or the bedrock topography sub-surface. Depending upon the
thickness of the alluvium, one or more aquifer zones have been identified in the aluvium. The occurrence
of ground water sub-area wise, under water table and confined to semi-confined conditions has been
described in the following paragraphs (Map 2.5 National Capital Region: Ground Water Prospects).

Phreatic water surface is generally shallow, about 3 to 5 metres below ground level (m.b.g.l.). It could be
even as low as one metre or so, in the newer alluvium along the present day flood plains or the low level
terraces. Such shallow water levels may be encountered even in the older aluvium. Deeper confined
aquifers or medium deep semi-confined aguifers have their piezometric surfaces within about 20-25 m
b.g.l. in general.

Open wells, shalow tube wells, gravity wells and deep tube wells are abundant in the areas covered by
the alluvium. Their discharges vary anywhere from 18 to 25 cubic metres per hour for about 2 to 3 metres
draw downs in the open wells to about 162 per cubic metre per hour for about 8-12 metres draw downsin
the deep tube wells tapping granular zones about 70-100 metres in aggregate thickness. As far as ground
water quality is concerned, there are few fresh water pockets in the north-east and the south-east corners
of NCR area, otherwise in these areas the Total Dissolved Solids (TDS) are more than the desirable limits
and the other quality parameters are within the desirable range. The TDS, nitrate and fluorides are more
than the desirable limits in the NCT-Delhi area and most parts of the north-west and south-west portions
of NCR. However, in the central part of the north-west zone of NCR, fluorides are within the desirable
limits.
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