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PANIPAT DISTRICT AT A GLANCE

ITEMS

Statistics

GENERAL INFORMATION

i. Geographical Area (sg. km.

1268

Administrative Divisions

Number of Tehsils

3- Panipat, Samalkha,
Israna

Number Of Blocks

05 Panipat, Bapoli,
Samalkha, Madlauda, Israna

Number Of Panchayats

170

Number Of Villages

192

iii. Population (As per 2001Census)

9,67,449

iv. Normal Annual Rainfall (mm)

680

GEOMORPHOLOGY

Major physiographic Units

Vast upland and alluvial bed of
River Yamuna

Major Drainage

Yamuna

LAND USE (Sq.km.)

a. Forest Area:

30

b. Net area sown:

870

c. Cultivable area:

1030

MAJOR SOIL TYPES

Tropical arid brown

AREA UNDER PRINCIPAL CROPS (Sg.km.)

Kharif — 57.26: Rabi—22.61

IRRIGATION BY DIFFERENT SOURCES

(Areas sq km and Number Of
Structures)

Dugwells

Tubewells/Borewells

640, 32244

Tanks/ponds

Canals

290

Other sources

Net Irrigated area

930

Gross irrigated area

1860

NUMBER OF GROUND WATER MONITORING
WELLS OF CGWB

No. of dug wells

7

No of Piezometers

6

PREDOMINANT GEOLOGICAL FORMATIONS

Alluvium

HYDROGEOLOGY

*Major Water bearing formation
*(Pre-monsoon depth to water level
*(Post-monsoon depth to water level
*Long term water level trend in 10 yrs

Sand,Gravel

1.9 - 34.6 mbgl

1.06 — 35 mbgl

Fall - 0.01 — 1.23 m/yr
Rise — 0.04 — 0.22 m/yr
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GROUND WATER EXPLORATION BY CGWB

No. of wells drilled
EW
ow
Pz
SH

4

29
1

Depth range(m)

103 - 460

Discharge(liters per minutes)

605 - 3258

Storativity (S)

2.4x10% - 7.2x10™

Transmissivity (m°/day)

350 - 1990

GROUND WATER QUALITY

Presence of Chemical constituents more than the
permissible limit

EC (micro mhos at 25°C)

F (mg/l)

As (mg/l)

Fe (mg/l)

416 - 3920
0.41-8.44
0.0014 - 0.0104
nd - 1.98

Type of water

MgHCO; and NaHCO;

DYNAMIC GROUND WATER RESOURCES
(2004) MCM

Net annual ground water availability

364.66

Annual Ground Water Draft

554.86

Projected Demand for Domestic and industrial Uses

upto 2025

1231.89

Stage of Ground Water Development

152%

AWARENESS AND TRAINING ACTIVITY

Mass Awareness Programmes organized

1

Date

23-3-01

Place

Bal Bhawan, Panipat

No of participants

400

EFFORTS OF ARTIFICIAL RECHARGE& RAIN
WATER HARVESTING

None

Projects completed by CGWB (No.& Amount spent)

One, Rs 16,96,000

Projects under technical guidance of CGWB
(Numbers)

GROUND WATER CONTROL AND REGULATION

Number of OE Blocks.

5

Number of Critical Blocks

Number of blocks notified

1 (Samalkha)

.MAJOR GROUND WATER PROBLEMS AND
ISSUES.

Over Exploitation, declining
water levels, water logging,
quality problems
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GROUND WATER INFORMATION BOOKLET
PANIPAT DISTRICT, HARYANA

1.0 INTRODUCTION

Panipat, lying in the east central part of Haryana State is located between
29° 09’ 15” : 29° 27’ 25" north latitudes and 76° 38 30" : 77° 09' 15” east
longitudes. The total geographical area of the district is 1250 sg.km.
Administratively, the district is controlled by Rohtak division. The district is sub-
divided into five development blocks namely Panipat, Bapoli, Samalkha,
Madlauda and Israna.

The total population of district was 9,67,449 as per 2001 Census. The
district has observed a decennial growth (1991-2001) rate of 38.58 %. Thus
population density of district is 763 person/sg.km having a literacy rate of
57.83%.

Net area sown in the district is 93000 ha which constitutes 71% of the total
area. Area sown more than once is 93000 ha bringing the total cropped area
(Gross sown area) to 186000 ha. The entire net area sown is irrigated through
tubewells and canals. Paddy constitutes the main kharif crop whereas wheat is
the main Rabi crop.

The CGWB has carried out hydrogeological surveys, ground water
exploration, urban hydrogeology studies and pollution studies in the district.

2.0 HYDROMETEOROLOGY

The climate of the district can be classified as sub tropical and semi arid.
The area receives normal annual rainfall is about 680 mm which is spread over
31 rainy days. 77% of rainfall occurs during south-west monsoon.

3.0 GEOMORPHOLOGY AND SOILS

The district forms a part of Indo gangetic plain and lies in Yamuna Sub
basin of main Ganga basin. Physiographically, the district is characterised by two
distinct features i.e. vast upland plain and Yamuna flood plain. The width of the
flood plain varies according to the amount of shift experienced by the river. It is
narrow in the Northern part and widens downstream. The district is mainly
drained by the river Yamuna and its tributaries.
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The district has two types of soils viz-tropical arid brown and arid brown
soils (solemnized). The arid brown soils are found in major parts of the district

whereas tropical arid brown soils are found in north eastern part of the district.
especially in parts of Bapoli and Panipat blocks.

4.0 GROUND WATER SCENARIO
4.1 Hydrogeology

The district is occupied by geological formations of Quaternary age
comprising of Recent alluvial deposits belonging to the vast Gangetic alluvial
plains. The Central Ground Water Board has drilled four exploratory boreholes in
the depth range of 103 to 460 m and 25 piezometers in the depth range of 33 to
348 m to delineate and determine potential aquifer zones, evaluation of aquifer
characteristics, behavior of water levels etc.

The ground water exploration undertaken by CGWB has revealed the
existence of 8 — 23 granular zones down to a maximum depth of 460 m. These
zones mainly comprise of various grades of sand and gravel. The first granular
zone forms the water table aquifer and occurs down to 50 - 150 m below ground
level. The second aquifer occurs between 130 and 250 m depth, the third one
exists between 286 and 366 m depth. Total thickness of the alluvium is not

precisely known. However, the bedrock has not been encountered up to 460 m
depth at village Dadlana (deepest exploratory borehole) in the district. The
discharges range from 605 to 3258 Ipm for 6 — 20 m of draw down. The
transmissivity of the aquifers lies between 350 and 1990 m?/ day.

Water level behavior

The depth to water level ranges from 1.9 to 34.6 m bgl during pre
monsoon period and between 1.06 to 35 m bgl during the post monsoon.. The
depth to water level is shallow in northern part and deeper in southern part. The
deepest water level is normally reported from parts of Shahkot block. In major
part of the district water level varies between 5 and 15m.

The long-term net change of water levels indicates a general decline
(negative change) in the large part of the district and it is up to 15m. The
maximum fall is observed around Panipat in Panipat block.

Ground water flow
The elevation of the water table in the district varies from 205m to 234 m

above mean sea level. The overall flow of ground water is towards south- west
direction.
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4.2  Ground Water Resources
The blockwise ground water resource potential in the district has been
assessed as per GEC-97. The ground water development in all the blocks has

exceeded the available recharge and thus all the blocks have been categorized
as over exploited. The stage of ground water development ranges between
137% (block-Panipat) to 186% (block-Bapoli). The net ground water resource in
the district is 720.81 MCM, of which the net utilisable ground water resources
availability is 554.86 MCM. The net ground water draft is 1350.53 MCM thus
having an over draft of 701.80 MCM, which shows 152% as stage of ground

water development.

Block wise Ground water Resources of Panipat Distri

ctas on 31.03.04

Block Name

Net Annual
Ground
Water

Availability
(Ham)

Existing
Gross
Ground
Water
Draft for
irrigation
(Ham)

Existing
Gross
Ground
Water
Draft for
all uses
(Ham)

Allocation
domestic
industrial

upto next 25
years

(Ham)

Net Ground
Water
Availability
for future
irrigation
development
(Ham)

Stage
Ground

Water
Develop

ment

(%)

Category of Block

PANIPAT

6595

8689

9017

202

-2296

137

Over - Exploited

SAMALKHA

5370

9449

9523

195

-4274

177

Over - Exploited

MADLAUDA

10354

14225

14254

338

-4209

138

Over - Exploited

ISRANA

8030

11314

11332

280

-3564

141

Over - Exploited

BAPOLI

6117

11313

11360

217

-5412

186

Over - Exploited

TOTAL

36466

54990

55486

1232

-19756

152

Over - Expl oited

4.3

Ground Water Quality

The shallow ground water of the district is alkaline in nature and is of low
to medium salinity. The data on chemical quality of water from shallow (Phreatic)
aquifers indicates that all the chemical parameters i.e. major cations (Ca, Mg, Na
& K) and major anions (CO3, HCOg3, Cl & SO,4) are well within the permissible
limits set by the BIS, 1991 in most areas but higher concentrations occur at some
places. Among the anions, bicarbonate is dominant, and magnesium and sodium
are the dominant cations. Marginal quality water is found in the south western
parts of the district in Madlauda and Israna blocks. High fluoride is found in large
parts of the district more than 60%. High nitrate concentration is found in patches
in Madlauda block. Based on the USSL diagram for classification of irrigation
waters ground water is suitable for irrigation. However, for drinking some
constituents are high and fluoride problem is prevalent in large parts. High
concentration of heavy metals like Copper and Iron have been found.







Panipat City

Ground Water quality and pollution studies have been carried out in the
industrial town of Panipat. Ground Water in the city is polluted by nitrate and
fluoride in some parts and is polluted by heavy metals like Mn, Pb, Fe in many

places. Heavy metals are found even at deeper levels. Heavy metals like Cd, Ni,
Zn, Cu, Co, Sr are also found in low concentrations. Ground Water is hard in a
large area. Ground Water in some parts of the city is unsuitable for drinking.
Deeper ground water is by and large safe.

4.4  Status of Ground Water Development

Shallow tubewells are the most important ground water development
structures in the district and have shown a tremendous growth in the past years.
There are 32,244 shallow tubewells in the district. Most of the existing units are
cavity wells. Filter wells are found along the river Yamuna in the eastern part of
the district. The average depth of tubewells in the district is 60m, varying
between 12 to 80m tapping aquifer between 10 to 80m. The discharge varies
from 8 to 14 Ips. There are 29 deep Direct Irrigation Tube wells of the State exist
only in two blocks viz. Panipat and Smalkha.

Out of 87000 ha net irrigated area, 29000 ha is irrigated by canal, thus
only 31% area is irrigated by canals and rest by ground water. Tubewells provide
irrigation to 64000 ha area which constitutes about 69% of the total irrigated
area.

There are 161 tubewells for drinking water supply in the district drilled
down to the depth of 75 - 100 m. These tubewells tap the first unconfined aquifer

group.

There are 113 shallow tubewells in the industrial sector in the district
which are mainly concentrated in Panipat block.

4.5 Geophysical Studies

Surface resistivity surveys have been carried out in two blocks Madlauda
and Israna of the district. These studies indicate that ground water is saline in
major areas of these two blocks but the depth of occurrence of salinity is
variable. The central part of these two blocks has saline ground water at all
levels. This area is surrounded by shallow ground water salinity where ground
water is saline below a depth of 10 — 20 m. These are followed by areas of fresh
water upto 20 — 50 m. Fresh water occurs upto depths of 50 — 80 m in a patch
around Madlauda extending northwards upto the north eastern boundary of the
district. Deep ground water below 100 m is saline throughout these two blocks.




50 GROUND WATER MANAGEMENT
5.1 Ground water Development

Though the entire district is suitable for ground water development i.e.
feasibility exists but due to over exploitation a check on ground water
development is required. Based on the ground water exploration carried out in

the district a well assembly of 305 / 203 mm with about 80 m of housing length
and 1.19 mm slot size and shrouded with 1.6 — 8 mm gravel would be suitable in
the district. Shallow tube wells can have a single diameter pipe assembly of 203
mm screening the granular zones. Direct Rotary Rig would be suitable for drilling
in the district.

5.2 Water Conservation and Atrtificial Recharge
There are 344 tanks and ponds in the district which act as both water

conservation and recharge structures. Their blockwise distribution and recharge
to ground water is as follows :

Name of No of Average water spread No of days water is Recharge in Ha.m.
Block Tank/Pond area(ha) available during

non- non- non-
monsoon monsoon monsoon
monsoon monsoon monsoon

Bapoli 36 36 108 132 5.59872 6.84288

Israna 148 182 40.4928 49,7952

Madlauda 121 149 23.69664 29.18016

Panipat 108 132 12.59712 15.39648

Samalkha 148 182 14.70528 18.08352

The CGWB has also taken up artificial recharge studies on experimental
basis in the district. A scheme for artificial recharge to ground water through
natural depressions has been implemented at two places — Rajakheri and Kutani.
The artificial recharge structures at these sites consist of a combination of trench
and injection well. At village Rajakheri two horizontal trenches 50 x 3x 3 m with 3
injection wells 48 m deep in each trench have been constructed. At village Kutani
one horizontal trench 50 x 3 x 3 m with 3 injection wells 19 m deep has been
constructed. Water collects in the large natural depressions at these sites which
will recharge ground water through these structures.







Artificial Recharge is feasible in Panipat, Samalkha, Bhapoli blocks and also in
parts of Israna and Madlauda blocks. The major source of water for recharge is
rainfall. The type of recharge structures suitable in the terrain are recharge
shafts, trenches, injection wells, gabion structures in river bed. As a first
approximation and area of 695 sq.km has been identified for artificial recharge in
the district which has a subsurface storage potential of 242 MCM. A volume of
321 MCM of water would be required to attain this recharge. Besides this roof top
rain water harvesting should also be taken up in the district.

6.0 GROUND WATER PROBLEMS

Water Logged Areas — water logging, where ground water level is less
than 2m bgl, occurs in Madlauda and Israna blocks. An area of about 50 sg.km is
water logged and about 62 sq km area is prone to water logging with less than 3
m water level.

Water level decline is occurring in a large part of the district covering
Panipat, Samalkha and Bhapoli blocks and parts of Israna and Madlauda blocks.
The water levels are falling at a rate of 2 to 151 cm/yr. The maximum fall of water
level is observed in Panipat city.

Water quality problem occurs in some parts of the district. Medium salinity
occurs in parts of Madlauda and Israna blocks. Fluoride problem occurs in a
large area falling in all the blocks with the maximum concentration in Israna
block.

7.0 AWARENESS AND TRAINING ACTIVITY

A mass awareness program was organized at Bal Bhawan Panipat for
conservation, Protection and Regulation of ground water on 23.03.01. The theme
was checking pollution of ground water which is a major problem in the industrial
city of Panipat and functions of CGWB. About 400 people attended the program.
Hon’ble speaker, Haryana Vidhan Sabha was the Chief Guest. Chairman HPCB
presided over the function. GM Indian Oil Corporation and Chief Engineer
Irrigation were also guests.

8.0 AREAS NOTIFIED BY CGWA/SGWA

Samalkha block has been notified for Ground Water registration and
regulation. Consequently aquifers upto 150 m depth have been declared as
“Protected Aquifers” which can only be used for construction of tube wells for
drinking and domestic water supply.




9.0 RECOMMENDATIONS

The following remedial measures are recommended to minimize the
declining ground water trend in parts of the Panipat district as safeguard against
environmental degradation.

a). It is necessary to notify the district for regulation of all ground water
abstraction structures and for the construction of any tubewell prior
permission should be sought from the Central Ground Water Authority.

b). Atrtificial recharge to ground water should be taken up in the urban and rural
area to avert the further lowering of ground water level since natural
recharge to the aquifer system is not adequate to support such heavy
ground water withdrawal.

The study of Flood plains of river Yamuna may be taken up for safe
ground water exploitation.

Subsurface drainage system in Israna and Madlauda blocks to combat
water logging.

Change in cropping pattern.

Efficient irrigation practices

Local populace to be educated regarding consequences of mining of
ground water and need for its effective/economic use.




