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1. INTRODUCTION 

Jind name came up from Jaintapuri and it is also said that this town had been founded at 

the time of the Mahabharata. According to an old saying, the Pandavas built the Jayanti Devi 

Temple in honour of Jainti Devi (the goddess of victory), offered prayers for success, and then 

launched the battle with the Kauravas. The town grew up around the temple and was named 

Jaintapuri (Abode of Jainti Devi) which later on came to be known as Jind. 

Jind district falls in the centre part of the Haryana State and the district lies between 29° 

03’ 00’’ to 29° 51’ 00’’ North latitude and 75° 53’ 00’’ to 76° 45’ 30’’ East longitude falling in the 

Survey of India toposheet No. 53C and 44O. It is bounded by Patiala in the North and Sangrur 

district of Punjab in the northeast. It is surrounded by district Kaithal and Karnal of Haryana in 

east and west respectively. In southwest it has a common boundary with district Hissar, 

whereas in south and southeast it shares its boundary with Rohtak and Sonipat respectively. 

Jind district encompasses a geographical area of 2736 sq.km for the administrative convenience, 

the Jind district, a segment of the Hissar division has been divided into four (04) tehsils i.e. 

Narwana, Jind, Safidon and Julana. In order to streamline the rural development, these tehsils 

have been further subdivided into seven blocks namely Narwana, Uchana, Alewa, Jind, Julana, 

Pilukhera and Safidon and are shown in Fig-1. 

The total area is divided in to four Tehsil and seven Blocks it covers 307 villages. In 2011, 

Jind had population of 1,334,152 of which male and female were 713,006 and 621,146 

respectively. The district falls in Ghaggar basin.           

The normal annual rainfall of the district is 515 mm which is unevenly distributed over 

the area 26 days. The south west monsoon sets in from last week of June and withdraws in end 

of September, contributed about 84% of annual rainfall. The temperature variations minimum 

6° C (January) to 41° C (May&June). The average elevation of the plain varies from 221 to 238 

m above mean sea level. The general slope of the land is from north to south or northeast to 

southwest wards. There is no perennial river in district. Only a small river chautangnadi enters 

the district near the village Mundh& debouches near village Bosini into Karnal district after 

covering about a distance of 10 km in Jind district. 

The soils of the Jind district are sandy loam to loam in texture. According to physical 

characteristics, these soils may be divided into Sandy, Kallar or Rehi and Sierozem soil. Sandy 



 6

soils locally called retildharti are found in parts of all the blocks of the district. Bajra, Jowar and 

gram crops are generally grown in these soils. Kallar or Rehi soils are found in Safidon block of 

district. This type of soil is formed due to alkaline reaction. The reclamation of Kallar soils calls 

for the lowering down of excessive salts by flooding or by gypsum treatment. Sierozem soil, 

these soils are light yellowish brown to pale brown in colour. Soils are calcareous and normally 

have a kankar layer at a depth of 0.75m to 1.25m. Almost all the soils are deficient in nitrogen, 

phosphorous and potash Salinity and alkalinity are the serious problems particularly in the 

irrigated area, wind erosion is also a common feature in this area. Gram, wheat, bajra. Jowar, 

cotton and mustard are the main crops of the area. The permeability of these soils is low to 

moderate, mildly alkaline to strongly alkaline. Irrigation is done by canal water as well as 

ground water. In Jind there are mainly two cropping seasons, namely Rabi and Kharif. Majority 

of the area in the district utilized for agriculture during the Rabi and Kharif season due to the 

better irrigation facilities in the district. Out of 1,51,000 ha net irrigated area, 28000 ha is 

irrigated by canal and 1,23,000 ha is irrigated by ground water ( 81% ). Paddy constitutes main 

kharif crop whereas the wheat is the main Rabi crop (NCRPB 2011, 2012). 

Land use and Land cover of the study area are prepared based on the visual 

interpretation of satellite data and toposheet. The main classes are agriculture land, forest land, 

water land and surface water bodies.  The agriculture land, classified in the study area is being 

done all along the drainage course.As per the land records of the jind district for the year 

2003-2004, the total cropped area is 42700ha.The net sown area is 234000ha which is 86% of 

the total geographical area. Area sown more than once constituted about 193000ha.The land 

use distribution of Jind district is shown in Table-1. 

Table-1: Land Use distributions and it details in Jind district 

 

 

 

 

  

 

 

Land use Area  (ha m) Percentage 

Built up 8383.94 6.61 

Agriculture 106000 83.60 

Forest 4174.67 3.29 

Wasteland 7017 5.53 

Water Bodies 1142.381 0.90 

Others 82 0.06 

Total 126800 100.00 
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Fig 1: Base Map of Jind District 
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 Aquifer mapping is a process wherein a combination of geologic, geophysical, 

hydrologic and chemical field and laboratory analyses are applied to characterize the 

quantity, quality and sustainability of ground water in aquifers. There has been a paradigm 

shift from “groundwater development” to “groundwater management”. An accurate and 

comprehensive micro-level picture of groundwater in India through aquifer mapping in 

different hydrogeological settings will enable robust groundwater management plans at the 

appropriate scale to be devised and implemented for this common-pool resource. This will 

help achieving drinking water security, improved irrigation facility and sustainability in 

water resources development in large parts of rural India, and many parts of urban India as 

well. The aquifer mapping program is important for planning suitable adaptation strategies 

to meet climate change also. Thus the crux of NAQUIM is not merely mapping, but reaching 

the goal – that of ground water management through community participation. 

 

1.1 Objective: 

 The primary objective of the Aquifer Mapping Exercise can be summed up as 

“Know your Aquifer, Manage your Aquifer”. Demystification of Science and thereby 

involvement of stake holders is the essence of the entire project. The involvement and 

participation of the community will infuse a sense of ownership amongst the stakeholders. 

This is an activity where the Government and the Community work in tandem. Greater the 

harmony between the two, greater will be the chances of successful implementation and 

achievement of the goals of the Project. As per the Report of the Working Group on 

Sustainable Ground Water Management, “It is imperative to design an aquifer mapping 

programme with a clear-cut groundwater management purpose. This will ensure that 

aquifer mapping does not remain an academic exercise and that it will seamlessly flow into 

a participatory groundwater management programme. The aquifer mapping approach can 

help integrate ground water availability with ground water accessibility and quality 

aspects. 
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1.2 Methodology: 

 Various activities of NAQUIM are as follows: 

 

 

 

1.3 Geomorphology: 

 The major geomorphic landscaps are Aeolian/Eolian deposits and Alluvium deposits 

in the Jind district. The geomorphic landforms appeared in the Jind district are alluvial 

plains (older deposits), dune complex, Palaeo-channels and Sand dune deposits. The 

geomorphic units are shown in the below Fig-2: 
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Fig 2: Geomorphology map of Jind district 
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2. DATA COLLECTION AND GENERATION 

2.1 Hydrogeological Data: 

2.1.1 Geology: The district is occupied by geological formations of Quaternary age 

comprising of recent alluvial deposits belonging to the vast Indus alluvial plains. The ground 

water occurs in a thick zone of saturation in the alluvium both under confined and 

unconfined conditions. The shallow aquifers, which are unconfined in nature, are being 

tapped chiefly by open dug well and shallow tubewell. The deeper aquifers, which are 

underlain by extensive confining clays, occur under confined conditions.  

 

2.1.2 Water Level Behaviour: Depth to water level ranges from 2.00 mbgl at Lajwana kalan 

to  36.00 mbgl at Alewa during Pre monsoon 2015. The depth to water level ranges from 

1.30 to 35.60 mbgl in post monsoon, 2015 at respective Ground Water Monitoring Wells 

(Fig-3). About 60% of the Ground Water Monitoring Wells are showing positive fluctuation 

i.e water level rise and remaining 40% show negative fluctuations. The water levels are 

declining in Jind urban and it surroundings area. The water level data of all Ground Water 

Monitoring Wells of 2015 are shown in Table-2. 

Table-2  Water level data (2015) GWMW’s of in Jind district 

Location Longitude Latitude RL 
Water level, 2015 

Fluctuation 
MAY NOV 

Alewa 76.45 29.47 231 36.0 35.6 0.4 

Chhabri 76.46 29.27 237 4.9 4.2 0.6 

Igra 76.25 29.22 226 14.1 14.8 -0.7 

Jhanj kalan 76.28 29.38 229 16.3 16.5 -0.2 

Brahmanwas 76.41 29.13 221 9.2 8.6 0.6 

Jhamula 76.34 29.14 223 4.4 4.1 0.3 

Lajwana Kalan 76.47 29.15 226 2.0 1.3 0.7 

Korar 76.04 29.73 234 12.4 15.5 -3.1 

Khatkaran 76.25 29.41 223 13.8 14.5 -0.7 

Uchana 76.18 29.47 227 18.9 18.6 0.3 

Ludhana 76.51 29.24 231 2.1 2.0 0.2 

Pillu khera 76.49 29.33 230 7.2 6.5 0.7 

Safidon 76.65 29.40 232 16.2 16.8 -0.6 

 

The long term trend in the water level reflected by water level hydrographs is 

indicative of the change in groundwater storage in phreatic zone with time. Some Ground 
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Water Monitoring Stations indicate a rising trend and this may be due to local hydrological 

conditions prevailing in the area. Whereas hydrographs of few GWOW show declining trend 

which may be due to over exploitation of ground water and these area require careful 

management of surface water and conjunctive use of surface water and ground water. For 

the rest of the stations, hydrograph neither indicate any substantial rise nor decline thus 

indicating that the storage (Dynamic) is being maintained at the normal level which is not 

disturbed by the present level of ground water development. In general rate of decline from 

0.05m/yr to 0.71m/yr has been observed during post-monsoon period and 0.003m/yr to 

0.89 m/yr during pre-monsoon period. 

Fig-3: Depth to water level map of Jind district, Pre-monsoon, 2015 

 

2.1.3 Ground water flow: In general the ground water table varies from 195 to 233 m a.m.s.l. 

and the regional ground water flow direction is southwest except in the central part of the 



 13 

district while it shows westwards and may be due to water divide or local hydrogeological 

conditions. 

 

2.1.4 Hydrographs: The available hydrographs in district and block wise NHS are given 

below Fig-4. 

Fig-4: Hydrographs of Jind districts 
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2.2 Exploratory drilling-CGWB, State and private wells 

The Lithologs of Exploratory Well/ Observation well/ Piezometer/ productive wells of 

CGWB, Public Health and Engineering Department (PHED) and private wells have been 

collected and those supported electrical logs have been used to validation for preparation of 

aquifer maps. Deeper well data of CGWB is available. The details are shown in Table-3. The 

compromised logs derived from lithologs and geophysical well loggings have been taken as 

reliable data base. 

Table-3: Data availability of exploration wells in Jind district 

 

TABLE OF TOTAL WELLS, JIND 

Agency 
Well Depth (meters) 

<100 100-200 200-300 >300 

CGWB 2 2 0 8 

PRIVATE 0 0 5 1 

PHED 60 6 0 0 

Total 62 8 5 9 
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2.3  Geophysical Studies: 

Surface Geophysical investigations have been carried out in the area and locations of 

VES are shown in Fig-5. The outcomes of all results are shown in next chapter. 

Fig-5: VES locations in Jind District 
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2.4 Ground Water Quality: 

Chemical data of ground water from shallow aquifer indicates that ground water is 

alkaline, fresh or moderately saline. The ground water samplings are carried out through 

Ground Water Observation Wells in every year pre-monsoon period by CGWB. The chemical 

quality data of pre-monsoon, 2014 is used in this report and the main observations are given 

as follows. The electrical conductivity (EC) values are observed 40% samples are showing as 

fresh groundwater which are <1500 µS/cm (EC ranges 250-1470 µS/cm at 25oC), and 

remaining 60% samples are showing saline water conditions (EC range 1760-6860 µS/cm at 

25oC). Generally ground water is suitable for irrigation purposes and in some areas suitable 

for drinking purpose also. All the results of chemical analysis of GWOW, 2014 data is shown 

in Table-4. The constituents above permissible and acceptable limits of Bureau of Indian 

Standards (BIS), 2012 are highlighted in red. 

Table-4: Results of chemical analysis of water samples from GWOW in Jind Distt. (2014) 

LOCATION  pH EC in CO3 HCO3 Cl SO4 NO3 F PO4 Ca Mg Na K SiO2 T.H  

µS/cm <-------------------------------------------------mg/l------------------------------------------------------> 

Korar 8.38 2286 59 580 309 130 15 0.84 0.03 58 88 293 16 28 505 

Bhusalana 8.94 1040 59 483 49 31 0 0.93 nd 16 43 175 2.7 18 216 

Chabri 8.77 1965 47 351 154 420 23 2.1 nd 33 90 270 7 18 453 

Jhanj Kalan 8.76 6860 48 363 1109 1960 19 0.99 nd 37 185 1441 16 27 855 

Pillu Khera 9.18 1470 83 532 77 110 11 4.25 0.270 25 27 298 2.3 19 175 

Brahamanwas 7.74 2820 0 133 856 114 12 0.27 nd 243 130 137 8.2 22 1144 

Jamula 8.71 1050 36 145 218 86 5.4 0.83 nd 29 90 37 48 26 443 

Safidon 8.34 430 24 145 21 24 3.1 2.95 nd 45 17 16 3 15 185 

Nahla 8.27 250 0 97 14 75 2.2 0.38 nd 37 17 5.4 3.1 4.1 165 

Kishanpura 9.14 1315 83 411 84 98 26 1.65 nd 12 52 215 5.5 24 247 

Alewa 9.18 1897 119 881 63 68 3.9 4 0.01 16 38 411 5 24 196 

Dudhana(Dorana) 8.31 2390 36 495 288 336 15 0.24 nd 29 115 308 19 23 546 

Uchana 8.86 2460 59 302 365 320 195 0.77 nd 29 90 415 11 29 443 

Narwana 8.86 3950 59 471 484 810 3.5 18 0.07 41 45 811 12 17 289 

Khatkaran 8.12 1760 0 206 422 52 113 0.18 nd 111 73 149 7 29 577 

Min 7.74 250 0 97 14 24 0 0.18 0.006 12 17 5.4 2.3 4.1 165 

Max 9.18 6860 119 881 1109 1960 195 18 0.27 243 185 1441 48 29 1144 

The Basic chemical quality data of NHS, May, 2014 of Jind district and the highlighted values 

are above BIS limits. 
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2.5 SPATIAL DATA DISTRIBUTION 

The data of CGWB and all the wells from PHED and Private in the area are plotted on the map 

of 1:50000 scale with 5’X5’grid (9km x 9km) and is shown in Fig-6 respectively. The 

exploration data shows that majority of tube wells falls in the Ist Aquifer and IInd Aquifer. 

The grids/ formations devoid of SH/PZ/EW are identified as data gaps and these are to be 

filled by data generation. 

Fig 6: Location of all CGWB, PHED and Private Wells distribution 
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2.6 DATA INTERPRETATION, INTEGRATION AND AQUIFER MAPPING  

All the available data have been validated and optimised for consideration to generate 

the aquifer map at district level or at block level.  The wells optimisation part is done based 

on the maximum depth & litholog . The deepest well in each quadrant is selected and plotted 

on the map of 1.50000 scale with 5’X5’grid (9 x 9km) and is shown in Fig-7. 

Fig-7: Validated Exploration Data of Jind District 
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The optimized wells of CGWB, state PHED and private data used to prepare the 

elevation or collar elevation map to identify the topographic variations on the ground surface 

so that it can give the synoptic picture of gradient variations in the water levels. The 

topographic elevation values have been plotted to prepare the elevation contour map and is 

in Fig-8. The locations of validated wells are toposheet wise and grid wise distribution in 

respective blocks are shown Table-5. 

Fig 8: Elevation Contour Map-Jind District 
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Table-5: Summary of optimized exploration wells 

Block Toposheet and grid Number No of Well & Depth range (m) Location with depth (m) 

>300 200-300 100-200 <100 

Alewa 53C/6 3B - - 1 - Sandhil (183m) 

3C - - - 1 Dhaurang (87m) 

53C/7 1B 1 - - - Hassanpur (305m) 

1C - - 1 - Alewa (107m) 

Jind 53C/3 1C - - 1 - Ramrai (175m) 

53C/7 2A - - - 1 Chanderlok Colony (85m) 

3A 1 - - - Jind (305m) 

2B - - - 1 Sirirag (97m) 

2C - - - 1 Dathrath (80m) 

3C 1 - - - Nidana (477m) 

53C/8 1A - - - 1 Bibipur (75m) 

Julana 53C/8 2B - - - 1 Harijon Colony (93m) 

2C 1 - - - Paoli (309m) 

Narwana 53C/1 3B - - 1 - Patherkhera (174m) 

3C - - 1 - Dhanuauri (142m) 

53C/2 1B 1 - - - Ujhana (610m) 

2C 1 - - - Kalayat (306m) 

3A 1 - - - Danoda (308m) 

Pilukhera 53C/11 2A - - 1 - Budha Khera (122m) 

Safidon 53C/11 1A - - - 1 Pajukhurd (76m) 

1B - - 1 - Didwara (110m) 

1C - - - 1 Buslana (90m) 

2B - - - 1 Safidon (93m) 

2C - - - 1 Adharsh Colony (99m) 

3B - - - 1 Ramnagar Ward-33 (84m) 

Uchana 53C/2 1C 1 - - - Uchana (307m) 

53C/3 2A 1 - - - Mohangarh (397m) 

53C/7 3C - - 1 - Karsindhu (106m) 

 

3. HYDROGEOLOGY 

 The area belongs to Ghaggar Basin and occupied by geological formations of 

Quaternary age comprising of older alluvial deposits of Indus plains. Ground water at 

shallow depth occurs under unconfined to semi confined condition and deeper water levels 

under semi confined to confined conditions. 

Central Ground Water Board has drilled 09 exploratory wells and 05 piezometers through 
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in-house and 04 PZs through outsourced by M/s WAPCOS Ltd. to delineate and determine 

the potential aquifer zones, evaluation of aquifer characteristics etc. The drilling have been 

done with a maximum depth of 610 m at Ujhana, 477 m at Nidana and other 05 locations 

with average depth of 307m and revealed the presence of potential granular zones with 

aggregate thickness varying from 24 to 153 m within the maximum considered depth 300m. 

The granular zones consist of fine to medium sand, occasional kankar and clay presence in 

the aquifers. The clay is dominantly presented in the aquifers may be due to flood 

depositions in different geological cycles. The combined studies on fluvial geomorphology 

and Remote sensing studies in north western region are carried out by IITs and Delhi 

University. It has been observed that the huge flood depositions by river Ghaggar, Saraswati 

and other minor rivers at different time interval and channel migrations in different ages 

and also Aeolian depositions caused sand dunes in different time interval leads to difficulty 

in aquifer grouping. The studies are also conformed through sedimentological, core 

sampling analysis during the project. The observations are understood by regional 

geomorphology and channels migrations which shown in the below Fig-9: 

Fig-9: Fluvial geomorphological studies carried out by different researchers to 

understanding the subsurface aquifer system in north western regions. 
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Further, the study of exploratory boreholes drilled in the district revealed one aquifer 

group up to the maximum depth of  300 m. The thickness of the alluvium is presumed to 

be more because bedrock has not been encountered up to 610 m depth in the district. 

 

3.1 Aquifer Parameter Ranges: 

In Jind district, the exploration drilling were carried out by CGWB but due to bad 

quality of water at deeper depths maximum wells are abandoned byt only two wells are 

successful, the aquifer parameters range extracted and given in below Table-6. 

Table-6: Summary of exploration and hydraulic details 

Exploratory 

Well 

T 

( m2/day) 

S Discharge 

(lpm) 

Lithology 

Type 

Well 

Depth/Construction 

 Jind (1970) -- -- 1600 Sand. Gravel & 

Kankar 

305/100 m 

Mixed zones tapped 

Hassanpur 

(1970) 

1176 1.3*10-3 2210 Sand. Gravel & 

Kankar 

305/157 m 

Mixed zones tapped 

 

3.2  Aquifer Geometry and Disposition: 

To understand the lithological frame work and aquifer disposition in the sub surface 

aquifers, the litholog data of wells drilled by CGWB, PHED and Private agencies are used to 

compile, optimized and modeled into 3D synoptic picture by using the RockWorks16 

software. The lithological model has been prepared along with distribution of wells are 

shown in Fig-10. The 3D lithological fence diagram has been prepared along with 

distribution of wells in different blocks are shown Fig-11. 
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Fig-10: 3-Dimension Lithological Model of Jind District 

 

The major aquifer system of the Jind district is alluvial deposits and Aeolian, which 

are all considered as older alluvium in major aquifer group category and are mainly 

comprised of sand and clay. The major lithological formations are sand & clay and silt is 

found admixed with sand and clay. Thick layering of clay with sand at many places and can be 

observed towards south direction at deeper depths. There is thin inter-layering of sand with 

saline water bearing zones in thick clay beds at deeper levels. The saline water is dominant 

resources below 50 m depth to 300 m. The fresh water resources are limited in aquifer upto 

maximum depth of 50m but the towards south i.e safidon block fresh water is available upto 

80-90m depth. The fresh and saline water interfaces are explained in briefly in geophysical 

chapter. The 3D lithological fence will represent the much more clear representation of 

sub-surface lithology in space and shown in below Fig-11. 
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Fig-11: Aquifer Map or 3-Dimension Lithological Fence diagram of Jind District 

 

Majority of the Jind District falls under the Ghaggar River Basin; therefore it belongs to a 

single aquifer system up to 300m depth with thin inter-layering of sand and clay and below 

that clay layer starts getting thickened (Ghaggar River Project Report). Based on the same 

criteria, to know the broad picture of the aquifer disposition, inter-relationship of granular 

zones, nature, geometry and extension of aquifers in the Jind district, the aquifer grouping 

has been done using the sub-surface lithology (Table-7) and a three-dimensional aquifer 

model has been prepared (Fig-11).   
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Table 7: Aquifers details in Jind District 

Aquifer system Agency 

Max. Depth Ranges  

(m bgl) 

Thickness of 

Aquifer (m) 

From  To  Min  Max  

Single Aquifer 

system up to 300m 

depth 

CGWB  76  477  24  153  

Private  110  397  27.3 51.4  

PHED  75  106  18  55  

 

3.3 Geophysical based Aquifer Mapping: 

A total of 41 numbers of VES were conducted in Uchana, Narwana and Jind blocks of 

district Jind to delineate to fresh /Saline ground water interface. The ABEB Terrameter was 

used for field investigation. Almost the entire study area is occupied with saline water except 

in Jind block where Fresh ground water sediments were delineated from top itself. The 

thickness of fresh water was unknown because of the last layer. However on the basis of 

apparent resistivity values, the thickness of fresh found water sediments extends down to 

depth of 200 meters. At few VES locations like Gurthuri, Shimla, Kolekha, and Kherillamba, 

fresh ground water sediments were identified at deeper depth ranges (below 200 meters). At 

these locations, saline ground water sediments are overlying fresh ground water sediments. 

The locations are shown in Fig-5 On the basis of results of geophysical survey; two numbers 

of cross section and a fence diagram were prepared. 

 

1. Geo-electrical Cross Section AA’ 

This 42 km long North West-South East section begins from VES No.28 (Lochap) and finally 

terminates at VES No.7 (Sudhkenkala). Seven numbers of VES locations fall over this section. 

The entire section is occupied with saline ground water sediments except VES No.2 where 

fresh sediments are present at shallow level. This section is shown in Fig-12. 
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Fig-12: 2-Dimension Lithological Cross-sections studies using Geophysical 

interpretations in parts of SW of Jind District 

 

 

2. Geo-electrical Cross Section  BB’ 

This section is 34 km long in North East South West direction. This section begins form VES 

No.29 (Jhajanwala) and terminates at VES No.37 (Kolekha).The complete section is occupied 

with saline ground water except at VES No.37 (Kolekha) where fresh water is indicated at 

deeper depth ranges. This section is shown in Fig-13. 
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Fig-13: 2-Dimension Lithological Cross-sections studies using Geophysical 

interpretations in parts of NE of Jind District 

 

 

3. Fence Diagram 

On the basis of results of geophysical survey, fence diagram has been prepared. At few 

locations only, fresh ground water is indicated. In North Western part, few patches of fresh 

ground water is indicated at shallow depth ranges. South East part is completely occupied 

with saline ground water. In central part, few locations are having fresh ground water 

sediments at shallow depth. Fence diagram is shown in Fig-14. 
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Fig-14: 3-Dimension Lithological Fence diagram using Geophysical interpretations in 

parts of Jind District 

 

 

4. Fresh and Saline Interface: 

On the basis of existing geophysical electrical logs of CGWB exploratory wells and VES, 

data is used to interpret the fresh and saline water interfaces at all wells and approximate 

VES locations in the district. The interpretations are made by using electrical resistivity 

surveys and VES sounding for saline and fresh water interface as <10 Ωm for saline water 

and above 40-60 Ωm represents sand lithology with fresh water content in the aquifers. The 

interface is shown in 3D fence and lithological models of Jind district are shown in below 

Fig-15. 
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Fig-15: The geophysical based interpretations are showing the interface between 

fresh and saline waters in sub-surface aquifer and shown in 3D models. 

 

 

4. GROUND WATER RESOURCES 

Ground water resource estimation of the area have been carried out by taking 

Dynamic and Static/In-storage resources of aquifer presented upto the depth of 300m. The 

assessment of dynamic ground water resources of the Jind has been carried out jointly by 

CGWB and Ground Water Cell, Department of Agriculture, Haryana on the basis of Ground 

Water Estimation Committee (1997) methodology based on data available and as per the 

revised methodology for the year as on 31st March 2013. 

 The occurrence of potential aquifers (granular zones) upto 300 m depth has been 

demarcated on basis of aquifer wise subsurface mapping. The total saturated thickness of 

granular zones was derived from the exploratory borehole data of a particular block. The 

granular zones occurring below the zone of water level fluctuation up to the first confining 
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layer has been considered as static unconfined zone. The ground water resource of this zone 

has been calculated considering 12% specific yield of the formation. The specific yield value 

for the unconfined aquifer has been taken as 60% of 0.12 which comes as 0.072 whereas for 

the confined aquifer, the storativity value has been considered. Since the specific yield is 

likely to reduce with increase in depth due to compaction of overlying sediments. 

Hence, the major data elements considered in this estimation are thickness of granular 

zones, specific yield/storativity, and area of both fresh water and saline/brackish water. It 

has been observed that in some of the blocks sufficient data on probable occurrence of 

granular zones was not available. In those cases, the existing exploratory data of adjoining 

block/district has been either extrapolated or interpolated to derive such parameters 

required for estimation. This assessment of total groundwater resources has been computed 

based on the available data with CGWB & Ground Water Cell, Department of Agriculture, 

Haryana. 

 

4.1 SINGLE AQUIFER GROUP UPTO DEPTH OF 300 M: 

1. Dynamic Resources: 

The ground water development in all the blocks has exceeded   the available   

recharge,   thus all the blocks   have been categorized as over exploited.  Stage of ground 

water development in the Jind district has been assessed to be 113%. The details are 

explained in below Table-8. 
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Table-8: Dynamic Ground Water Resource & Development Potential (as on 

31.03.2013) 

Assessment 

Unit/ Block 

Net Annual 

Ground 

Water 

Availability 

Existing 

Gross 

Ground 

Water 

Draft  

for 

irrigation 

Existing 

Gross 

Ground 

Water 

Draft  

for 

domestic 

and 

industrial 

water 

supply 

Existing 

Gross 

Ground 

Water 

Draft  

for All 

uses  

Provision for 

domestic, 

and 

industrial 

requirement 

supply to 

2025  

Net Ground 

Water 

Availability 

for future 

irrigation 

development 

Stage of 

Ground 

Water 

Developme

nt      

(%) 

Alewa 7049 9717 124 9841 124 -2792 140 

Jind 21243 20712 1781 22493 594 -63 106 

Julana 9695 8842 30 8872 174 679 92 

Narwana 22312 31327 805 32132 805 -9820 144 

Pilukhera 10088 7190 105 7295 142 2756 72 

Safidon 14683 16821 1120 17941 1120 -3258 122 

Uchana 17108 16539 24 16563 164 405 97 

Total (ham) 102178 111148 3989 115137 3123 -12093 113 

 

2. In-storage Ground Water Resources 

As per revised guidelines recommended by the Central Level Expert Group on ground 

water resources assessment, the resources are separately considered as dynamic and 

in-storage unconfined. In case of alluvial area, the in-storage resources of unconfined aquifer 

have been computed based on specific yield of the aquifer as detailed below: 

 

In-storage 

Ground Water 

resources 

(unconfined 

Aquifer) 

= Thickness of the aquifer 

(granular/productive zone) 

below the zone of water level 

fluctuation down to the bottom 

layer of unconfined aquifer 

x Sp. Yield of 

the aquifer 

x  Areal extent 

of the 

aquifer 

 

The dynamic and in-storage ground water resources estimations have been calculated 

for single aquifer group of each block of Jind district. In-storage ground water resources are 

estimated for fresh water and saline water resources based on the geophysical 

interpretations of depth of fresh and saline water interface for each block wise. The fresh 
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and saline calculations are made based on the assumptions on aquifer is considered as 

unconfined aquifer so that the specific yield concept is used for resources estimations 

(Fig-16). The detailed resources estimations are calculated in detailed table for fresh and 

saline water resources in the below Table-9, 10 and Table-11. 

 

Total Availability of Ground Water Resources = Dynamic Resources + In-storage Resources. 

 

Fig-16: Conceptual figure to understand the fresh and saline water resources in the 

aquifer up to 300 m for Resource Estimation in Unconfined and Confined Aquifer 

System 

 

(The clay lances are more dominant in the aquifer and sometimes huge thickness of clay deposits are also 

observed in the lithologs)
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Table-9: BLOCK WISE IN-STORAGE GROUND WATER RESOURCES OF FRESH WATER IN AQUIFER UPTO  

AVERAGE DEPTH OF 50 M (i.e SURFACE TO 50 M) 
 

BLOCK WISE IN-STORAGE GROUND WATER RESOURCES OF FRESH WATER IN AQUIFER UPTO AVERAGE DEPTH OF 50 M 

Sr. 

No. 

Name of 

Assessme

nt Unit 

Type of 

rock 

formation 

Areal extent (ha) Average 

Pre-monsoon 

Water Level 

(m bgl) 

Bottom 

Depth of 

Fresh 

water 

Aquifer 

(based on 

Geophysic

al 

Interface) 

(m bgl) 

Total 

Thickness 

of 

formation 

below 

Pre-monso

on Water 

Level  

(m)  

(9-8) 

Total 

thickness 

of the 

Granular 

Zones up to 

the depth 

of Fresh 

Water 

Zones 

available 

(m) 

Thickness 

of the 

unsaturat

ed  

granular 

Zones up 

to 

Pre-mons

oon WL  

(m) 

Thickness 

of the 

saturated 

granular 

Zones up 

to the 

depth of 

Fresh 

water 

aquifer 

below (m) 

(12-11) 

Averag

e 

Specifi

c Yield 

In-Storage 

Ground 

Water 

Resources 

up to the 

depth of 

Fresh 

Water 

Aquifer 

(ham)   

= 6*13*14 

Total 

Geogra

phical 

Area 

Area 

of 

Fresh 

Water 

Area of 

Saline 

Water 

1 2 3 4 6 7 8 9 10 11 12 13 14 15 

1 Alewa Alluvium 23532 23532 0 25.5 57 31.5 30 5 25 0.072 42358 

2 Jind Alluvium 44044 44044 0 11.7 48 36.3 19 4 15 0.072 47568 

3 Julana Alluvium 38341 31002 7339 5.2 15 9.8 10 0 10 0.072 22321 

4 Narwana Alluvium 65140 63469 1671 13.4 32 18.6 9 1 8 0.072 36558 

5 Pilukhera Alluvium 22586 20654 1932 12.5 85 72.5 25 2 23 0.072 34203 

6 Safidon Alluvium 29035 28344 691 15.2 88 72.8 41 6 35 0.072 71427 

7 Uchana Alluvium 50922 48250 2672 14.3 37 22.7 20 5 15 0.072 52110 

Dist. Total(ham) 27360

0 

25929

5 

14305 13.97 51.71 37.74 22 3 19 0.072 306545 

Total Fresh Water Resources available upto the average depth of 50m (in MCM) 3065 

Total Fresh Water Resources available upto the average depth of 50m (in BCM) 3.07 
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Table-10: BLOCK WISE IN-STORAGE GROUND WATER RESOURCES OF SALINE WATER IN AQUIFER UPTO  

DEPTH OF 300 M (i.e 50 M to 300 M) 
Sr. No. Name of 

Assessment 

Unit 

Type of 

rock 

formation 

Areal extent (ha) Average 

Specific 

Yield 

Depth to 

bottom of 

Saline water 

Aquifer based 

on Geophysical 

Interface 

(m bgl) 

Total 

thickness of 

the Granular 

Zones up to 

the depth of 

Saline Water 

Zones 

avaliable 

(m) 

In-Storage 

Ground Water 

Resources up 

to the depth of 

Saline Water 

Aquifer (ham)   

4*8*10 

Total 

Geographical 

Area. 

Area of 

Fresh 

Water 

Area 

of 

Saline 

Water 

1 2 3 4 6 7 8 9 10 11 

1 Alewa Alluvium 23532 23532 0 0.072 115 50 84715.2 

2 Jind Alluvium 44044 44044 0 0.072 137 33 104648.5 

3 Julana Alluvium 38341 31002 7339 0.072 224 61 168393.7 

4 Narwana Alluvium 65140 63469 1671 0.072 268 50 234504.0 

5 Pilukhera Alluvium 22586 20654 1932 0.072 83 30 48785.8 

6 Safidon Alluvium 29035 28344 691 0.072 8 15 31357.8 

7 Uchana Alluvium 50922 48250 2672 0.072 224 43 157654.5 

District Total (ham) 273600 259295 14305 0.072 151   830059.5 

Total Saline Water Resources available upto the average depth of 50m (in MCM) 8300.6 

Total Saline Water Resources available upto the average depth of 50m (in BCM) 8.3 
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Table-11: BLOCK WISE TOTAL AVAILABILITY OF TOTAL FRESH AND SALINE GROUNDWATER RESOURCES IN JIND 

DISTRICT UPTO MAX. 300 M DEPTH AND DRILLED DATA AVAILABLE IN THE BLOCK 

 
Sl. 

No 

BLOCK Dynami

c 

Ground

water 

Resourc

es  

(2013) 

(HAM) 

In-storag

e 

Groundw

ater 

Resource

s UPTO 

FRESH 

WATER 

ZONES 

Total 

Groundw

ater 

Resource

s upto 

Avg. 50 m 

Depth 

Fresh 

Water 

[(3)+(4)] 

(HAM) 

Fresh Water 

Total 

Total 

Saline 

Groundwa

ter 

Resources 

up to the 

Depth of 

wells 

available 

in each 

block 

(HAM) 

Saline Water 

Total 

Total Availability 

of Fresh and 

Saline 

Groundwater 

Resources 

[(5)+(7)] 

Volume of 

Unsaturated 

Granular 

Zones 

(above 

Water 

Level) for 

Natural 

Recharge 

(Considered 

below 3m 

bgl to WL) 

Unsaturated 

Zone Block 

wise 

Block 

wise 

MCM  

Block 

wise 

BCM  

Block 

wise 

MCM  

Block 

wise 

BCM  

HAM BCM 

Block 

wise 

MCM  

Block 

wise 

BCM  

1 2 3 4 5 6 7 8 9 10 11 12 

1 Alewa 7049 42358 49407 494.1 0.49 84715 847.2 0.8 134122 1.34 14119.2 141.2 0.14 

2 Jind 21243 47568 68811 688.1 0.69 104649 1046.5 1.0 173459 1.73 21141.1 211.4 0.21 

3 Julana 9695 22321 32016 320.2 0.32 168394 1683.9 1.7 200410 2.00 0.0 0.0 0.00 

4 Narwana 22312 36558 58870 588.7 0.59 234504 2345.0 2.3 293374 2.93 7816.8 78.2 0.08 

5 Pilukhera 10088 34203 44291 442.9 0.44 48786 487.9 0.5 93077 0.93 5420.6 54.2 0.05 

6 Safidon 14683 71427 86110 861.1 0.86 31358 313.6 0.3 117468 1.17 20905.2 209.1 0.21 

7 Uchana 17108 52110 69218 692.2 0.69 157655 1576.5 1.6 226873 2.27 30553.2 305.5 0.31 

Total (HAM) 102178 306545 408723     830059     1238782 12.39 99956.2     

Total (MCM) 1022 3065 4087     8301     12388   999.6     

Total (BCM) 1.02 3.07 4.09     8.30     12.39   1.0     
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5. GROUND WATER RELATED ISSUES 

Jind is famous for its paddy and non paddy cultivation. The quality of ground water in the 

district is potable for both the irrigation and drinking purposes therefore, the ground water 

is constantly being pumped for the irrigation due to its easy access through tube wells at 

shallow depths and they are the main source of irrigation.  

This will lead to its major ground water issue which is deepening of ground water levels 

in blocks of Alewa, Jind, Narwana and Safidon blocks of Jind district as the recharge of the 

groundwater through rainfall and other sources are less than the overall extraction. The 

hydrographs also shows the declining water level trend over the years and the district is also 

categorized as over-exploited. Other than this the main ground water issue is quality i.e 

saline water is at deeper depths and resources are more than fresh water resources. 

 

5.1 GROUND WATER IRRIGATION SCENARIO 

As per the data available from minor irrigation census 2006-07, the detailed number 

of shallow, deep, tube wells, lined, unlined water distribution system, land holdings of wells 

are given in Table 12 ,13 and 14 and shown in Fig-17. 

Fig-17: Irrigation tube wells as per depth wise distributions in Jind district. 
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Table-12: Distribution of Tube wells According to Owner’s holding Size 

Marginal 

(0-1 ha) 

Small 

(1-2 ha) 

Semi-Medium 

(2-4 ha) 

Medium 

(4-10ha) 

Public 

 

Group of 

Farmers/ 

private 

Total 

891 5864 6041 365 6558 14871 34590 

  

Table-13: Distribution of Shallow Tube wells According to Depth of tube well 

District Depth of Tube Wells (m) 

40-60 60-70 70-90 90-110 

Jind 29417 3298 343 1532 

 

Table-14: Type of Ground water distribution device 

Open Water Channels 

Lined/pucca Unlined/kutcha Total 

23833 10757 34590 

 

6.  AQUIFER MANAGEMENT PLAN  

An outline of the Aquifer Management Plan for each block is given in chapter-7. This 

includes details regarding population, rainfall, average annual rainfakk, agriculture and 

irrigation, water bodies, ground water resource availability, ground water extraction and 

water level behavior. Aquifer disposition and various cross sections have also been given. 

Ground water resources, extraction and other issues including ground water resource 

enhancement and demand side innervations have been given. 

Another focus has been given to minimize the gross draft by enhancing ground water 

use efficiency in irrigation system after replacing the water distribution system from 

unlined/kutcha channel to Under Ground Pipeline System (UGPS) in over exploited blocks of 

the district. Scope of quantitative impact on stage of ground water development after 

applying various management strategies is given in Table-15. 

 

6.1  SCOPE OF IMPLEMENTATION 

This plan is focusing on the technical aspects of the ground water recharge through 

various means so that various implementing agencies may get the appropriate technical 

guidelines. The existing/ongoing schemes of the central or state govt. like MANERGA, IWSP, 
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PMKSY (Prime Minister Krishi Sinchai Yojna), NABARD funded schemes, Urban Development 

schemes, departmentally funded projects etc. may be benefitted from the recharge plan by 

incorporating the input in the operational guidelines/ design and for locating the specific 

sites. 

Agriculture University, engineering Collages, Academic and Research Institution, NGO 

may also take up the pilot or demonstrative projects in the blocks suitable to them to plan at 

local level as per local conditions. 

6.2  POTENTIAL OF ENHANCING THE GROUND WATER USE EFFICIENCY     

The micro level transformation in the ground water management have vast impact 

potential to counter extensive ground water depletion faced in the state of Haryana, 

particularly in overexploited blocks. 

There are around 10757 (out of 34590) tube wells (43.74%) operated by farmers for 

irrigation through unlined/Katcha open channel system in Jind district where water from 

the tube well is discharge to the agricultural field. In this process, huge (around 25 %) 

quantity of ground water is wasted in soil moisture and evaporation losses.  

Around 85% of the tube wells are of shallow depth (40 to 60m) and remaining wells 

are deeper depth 60 to >110 m existed in the district. Thus majority of wells are tapping 

shallow Aquifer which is under stress due to over-exploitation. 

Dynamic ground water resources (2013) indicate that Gross ground water draft for 

irrigation in Jind district is estimated at 1151.37 MCM. It is expected that around 25 % of 

over draft can be brought down by switching over to underground/surface pipeline based 

distribution from the prevailing unlined open channels. Thereby gross draft will be reduced 

to the tune of 78.4 MCM assuming there is no crop diversification by the farmers. 

The benefit will lead to saving of precious ground water resources in overexploited 

blocks. The measure if implemented will bring down the ground water overdraft from 113% 

to 105%. The category of the blocks will also improve resulting in boosting of agriculture and 

industrial development otherwise not sustainable in over-exploited blocks. 

The tube wells also consume enormous electricity which is subsidized and 

government incurs significant revenue on this account. The measures therefore will result 

in saving of energy and money. Pollution impact will be reduced whenever diesel engines 
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are used by the farmers. The environmental and ecological condition in the irrigated land 

will improve. Unwanted weed growth will also be controlled inside the farm land.  It is 

expected to save 1% of the agricultural land occupied by open channels which can be utilized 

for cultivation purpose. Heavy ground water overdraft can be reduced by these efforts. This 

will ensure more crops per drop. 

 

6.3 Water saving Potential from Crop Diversification-Change Paddy to 

Maize/Soya-bean: 

As the requirement of water for paddy is much high therefore by changing paddy to 

maize/soya-bean will help in saving of water. For estimating the water saving by crop 

diversification it is assumed that one mcm of water will be saved in case of maize or 

soyabean planted in one sq km of land. In case of pulses even higher amount of ground water 

can be saved. 

The block wise saving of water in MCM by crop diversification, UGPL and artificial 

recharge methods details are given below table. The table shows that how much reduction of 

stage of development presents to after adaptation of these practices are explained in table. 

Table-15: Scope of Quantitative Impact on Stage of Development after applying 

various management strategies 

Block  Net Ground 

Water 

Availability 

(mcm)  

Total 

Draft 

(mcm) 

Present 

Stage of 

draft 

(SOD) 

(%) (As 

per 

2013) 

Reduction in draft by different water 

saving method  

SOD 

afterwards 

(%)  

Change of 

paddy 

cultivation 

area (% of 

existing)  

Replace 

water 

courses 

by UG 

Pipes 

(mcm)  

Adopt 

Artificial 

recharge 

(mcm)  

Change 

Paddy 

to 

Maize 

(mcm) 

Total 

(mcm) 

(2+3+4) 

1 2 3 4 5   

Alewa 70.49 98.41 140 6.85 2.60 9.81 19.26 113 13 

Jind 212.43 224.93 106 14.60 1.91 10.04 26.55 92 0 

Julana 96.95 88.72 92 6.23 0.00 2.46 8.69 82 0 

Narwana 223.12 321.32 144 22.09 4.60 20.71 47.40 120 20 

Pilukhera 100.88 72.95 72 5.07 0.00 5.96 11.03 72 0 

Safidon 146.83 179.41 122 11.86 3.09 8.31 23.26 106 6 

Uchana 171.08 165.63 97 11.66 0.00 2.09 13.75 97 0 

Total 1021.8 1151.4 113 78.4 12.2 59.4 149.9     
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7. BLOCK WISE  

AQUIFER MAPS 

AND 

MANAGEMENT PLAN 
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I. ALEWA BLOCK (235.32 SQ KM) 

 

Population (2011)       Rural-89,541 

Urban-0 

Total- 89,541 

Rainfall         Monsoon: 374.2 mm 

           Non Monsoon: 201.9 mm 

Average Annual Rainfall     576.1 mm  

Agriculture and Irrigation     Major Crops-Sugar cane, Rice, Wheat (Dist) 

Other crops-Cotton jowar, Barley, Grams 

Potatoes, Pulses, Oilseeds (Dist) 

Net Area Sown-21165 ha 

Total Irrigated Area-21,081 ha 

Canal Irrigation       9 lined canals & 3 unlined canals 

 

Ground Water Resource Availability: Ground Water Resources are available 1.34 bcm  

(fresh and saline water resources) in the single aquifer group up to the depth of 300m. The 

fresh water resources are estimated up to the depth of 57 m based on geophysical 

interpretations interface. The potential granular zones are available for fresh water in this 

block as 30 m. Saline water resources are estimated based on the available depth of wells 

existed in this block i.e average depth of 115 m and the granular zones are counted after the 

depth of 57 m and available zones are 50 m. Block is categorized as Over-Exploited as per 

2013 assessment. 

 

Ground water Extraction: Information regarding the abstraction from deeper aquifers is 

totally saline and it is not suitable for irrigation purpose so that all users are tapping at 

shallow depths only. There is drinking water supply wells only tapped at shallow aquifers for 

domestic use and separate aquifers could not be assessed separately. 

 

Water level Behavior (2015): Pre Monsoon-~25.5 m bgl. 
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Aquifer Disposition: There is single Aquifer System (up to 300 m) 

Aquifer Geology Type of 

Aquifer 

Thickness of 

Granular 

Zones (m) 

Transmis 

sivity 

(m2/day) 

Specific 

Yield % 

Storativity 

Single 

aquifer 

system 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

de
p

o
si

ts
 

Unconfined 

to 

Semi 

Confined 
80 1176 12 1.3x10-3 

 

The Aquifer comprises of both fresh and saline water and the main aquifer formation is sand, 

sand with kankar. The non-aquifer material comprise of clay, clay with silt. 
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3D Lithology model 

 

3D Lithology Fence 
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Ground Water Resource, Extraction, Contamination and Other Issues 

Ground Water 

Resources in Single 

aquifer system upto 

the depth of 300m (in 

mcm) 

Dynamic Fresh water 

resources 

70.49 

In-storage Fresh water 

resources 

423.58 

In-storage Saline water 

resources 

847.2 

Total 1341.27 

Ground Water 

Extraction (in mcm) 

(as per 2013) 

Irrigation  97.17 

Domestic & Industrial 1.24 

Future Demand for domestic & Industrial sector 

(2025) (in mcm) (as per 2013) 

1.24 

Chemical Quality of ground water  Maximum Saline water and it suits 

irrigation (EC is 1494 to 1897 µS/cm at 

25
0
c) 

Other issues Deeper water levels & declining water 

level trend. Present stage of development 

140% 

 

Ground Water Resource Enhancement 

Aquifer wise space available for recharge 

and proposed interventions 

Volume of unsaturated zone upto the average depth 

to water level is 141.2 mcm. 

Other interventions proposed Artificial Recharge, Roof top Rainwater Harvesting 

will save 2.60 mcm volume of water 

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) will 

save 6.85 mcm volume of water wastage 

Change in cropping pattern Proposed change in cropping pattern from Paddy to 

maize/soyabean 13% of the total area needs to change 

the crop from paddy to maize/soyabean 

Anticipated volume of water to be saved by 

maize/soyabean is 9.81 mcm 

Alternate water sources Tanks, ponds and canals 

Regulation and Control - 

Other interventions proposed, if any  - 
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II. JIND BLOCK (440.44 SQ KM) 

 

Population (2011)       Rural- 1,91,145 

Urban- 1,67,592 

Total- 3,58,737 

Rainfall         Monsoon: 374.2 mm 

           Non Monsoon: 201.9 mm 

Average Annual Rainfall     576 mm  

Agriculture and Irrigation     Major Crops-Sugar cane, Rice, Wheat (Dist) 

Other crops-Cotton jowar, Barley, Grams 

Potatoes, Pulses, Oilseeds (Dist) 

Net Area Sown-39437 ha 

Total Irrigated Area-39233 ha 

Canal Irrigation       15 lined canals 

 

Ground Water Resource Availability: Ground Water Resources are available 1.73 bcm  

(fresh and saline water resources) in the single aquifer group up to the depth of 300m. The 

fresh water resources are estimated up to the depth of 48 m based on geophysical 

interpretations interface. The potential granular zones are available for fresh water in this 

block as 19 m. Saline water resources are estimated based on the available depth of wells 

existed in this block i.e average depth of 137 m and the granular zones are counted after the 

depth of 48 m and available zones are 33 m. Block is categorized as Over-Exploited as per 

2013 assessment.  

 

Ground water Extraction: Information regarding the abstraction from deeper aquifers is 

totally saline and it is suitable for irrigation purpose so that all users are tapping at shallow 

depths only. There is drinking water supply wells only tapped at shallow aquifers for 

domestic use and separate aquifers could not be assessed separately. 

 

Water level Behavior (2015): Pre Monsoon-~11.7 m bgl. 
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Aquifer Disposition: There is single Aquifer System (up to 300 m) 

Aquifer Geology Type of 

Aquifer 

Thickness of 

Granular 

Zones (m) 

Transmis 

sivity 

(m2/day) 

Specific 

Yield % 

Storativity 

Single aquifer 

system 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

de
p

o
si

ts
 

Unconfined 

to 

Semi 

Confined 
52 1176 12 1.3x10-3 

 

The Aquifer comprises of both fresh and saline water and the main aquifer formation is sand, 

sand with kankar. The non-aquifer material comprise of clay, clay with silt. 
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3D Lithology model 

 

 

3D Lithology Fence 
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Ground Water Resource, Extraction, Contamination and Other Issues 

Ground Water 

Resources in Single 

aquifer system upto 

the depth of 300m (in 

mcm) 

Dynamic Fresh water 

resources 

212.43 

In-storage Fresh water 

resources 

475.68 

In-storage Saline water 

resources 

1046.5 

Total 1734.60 

Ground Water 

Extraction (in mcm) 

(as per 2013) 

Irrigation  207.12 

Domestic & Industrial 17.81 

Future Demand for domestic & Industrial sector 

(2025) (in mcm) (as per 2013) 

5.94 

Chemical Quality of ground water  Maximum Saline water and it suits 

irrigation (EC is 1632 to 6860 µS/cm at 

25
0
c) 

Other issues Deeper water levels & declining water 

level trend. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for recharge 

and proposed interventions 

Volume of unsaturated zone upto the average depth 

to water level is 211.4 mcm. 

Other interventions proposed Artificial Recharge, Roof top Rainwater Harvesting 

will save 1.91 mcm volume of water 

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) will 

save 14.60 mcm volume of water wastage 

Change in cropping pattern There is need not to be Proposed change in cropping 

pattern from Paddy to maize/soyabean. 

Anticipated volume of water to be saved by 

maize/soyabean is 10.04 mcm 

Alternate water sources Tanks, ponds and canals 

Regulation and Control - 

Other interventions proposed, if any  - 
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III. JULANA BLOCK (383.41 SQ KM) 

 

Population (2011)       Rural- 129,169 

Urban- 18,755 

Total- 1,47,924 

Rainfall          Monsoon: 307.9 mm 

           Non Monsoon: 155.26 mm 

Average Annual Rainfall     463.16 mm  

Agriculture and Irrigation     Major Crops-Sugar cane, Rice, Wheat (Dist) 

Other crops-Cotton jowar, Barley, Grams 

Potatoes, Pulses, Oilseeds (Dist) 

Net Area Sown-28436 ha 

Total Irrigated Area-27095 ha 

Canal Irrigation       11 lined canals & 2 unlined canals  

 

Ground Water Resource Availability: Ground Water Resources are available 2.00 bcm 

(fresh and saline water resources) in the single aquifer group up to the depth of 300m. The 

fresh water resources are estimated up to the depth of 15 m based on geophysical 

interpretations interface. The potential granular zones are available for fresh water in this 

block as 10 m. Saline water resources are estimated based on the available depth of wells 

existed in this block i.e average depth of 224 m and the granular zones are counted after the 

depth of 15 m and available zones are 61 m. 

 

Ground water Extraction: Information regarding the abstraction from deeper aquifers is 

totally saline and it is suitable for irrigation purpose so that all users are tapping at shallow 

depths only. There is drinking water supply wells only tapped at shallow aquifers for 

domestic use and separate aquifers could not be assessed separately. 

 

Water level Behavior (2015): Pre Monsoon-5.2 m bgl. 
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Aquifer Disposition: There is single Aquifer System (up to 300 m) 

Aquifer Geology Type of 

Aquifer 

Thickness of 

Granular 

Zones (m) 

Transmis 

sivity 

(m2/day) 

Specific 

Yield % 

Storativity 

Single aquifer 

system 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

de
p

o
si

ts
 

Unconfined 

to 

Semi 

Confined 
71 1176 12 1.3x10-3 

 

The Aquifer comprises of both fresh and saline water and the main aquifer formation is sand, 

sand with kankar. The non-aquifer material comprise of clay, clay with silt. 
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3D Lithology model 

 

3D Lithology Fence 
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Ground Water Resource, Extraction, Contamination and Other Issues 

Ground Water 

Resources in Single 

aquifer system upto 

the depth of 300m (in 

mcm) 

Dynamic Fresh water 

resources 

96.95 

In-storage Fresh water 

resources 

223.21 

In-storage Saline water 

resources 

1683.9 

Total 2004.1 

Ground Water 

Extraction (in mcm) 

(as per 2013) 

Irrigation  88.42 

Domestic & Industrial 0.30 

Future Demand for domestic & Industrial sector 

(2025) (in mcm) (as per 2013) 

1.74 

Chemical Quality of ground water  Maximum Saline water and it suits 

irrigation (EC is 1560 to 2820 µS/cm at 

25
0
c) 

Other issues Deeper water levels & declining water 

level trend. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for recharge 

and proposed interventions 

The water levels are shallow and the granular zones 

are available below table, so that volume of 

unsaturated zone not estimated. 

Other interventions proposed Artificial Recharge, Roof top Rainwater Harvesting 

information not available. 

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) will 

save 6.23 mcm volume of water wastage 

Change in cropping pattern There is need not to be proposed to change in cropping 

pattern from Paddy to maize/soyabean. 

Anticipated volume of water to be saved by 

maize/soyabean is 2.46 mcm. 

Alternate water sources Tanks, ponds and canals 

Regulation and Control - 

Other interventions proposed, if any  - 
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IV. NARWANA BLOCK (651.40 SQ KM) 

 

Population (2011)       Rural- 225,213 

Urban- 62,090 

Total- 287,303 

Rainfall         Monsoon: 286.6 mm 

           Non Monsoon: 154.8 mm 

Average Annual Rainfall      441.4 mm  

Agriculture and Irrigation     Major Crops-Sugar cane, Rice, Wheat (Dist) 

Other crops-Cotton jowar, Barley, Grams 

Potatoes, Pulses, Oilseeds. 

Net Area Sown-56972 ha 

Total Irrigated Area-56926 ha 

Canal Irrigation       12 lined canals  

 

Ground Water Resource Availability: Ground Water Resources are available 2.93 bcm  

(fresh and saline water resources) in the single aquifer group up to the depth of 300m. The 

fresh water resources are estimated up to the depth of 32 m based on geophysical 

interpretations interface. The potential granular zones are available for fresh water in this 

block as 9 m. Saline water resources are estimated based on the available depth of wells 

existed in this block i.e average depth of 268 m and the granular zones are counted after the 

depth of 32 m and available zones are 50 m. Block is categorized as Over-Exploited as per 

2013 assessment. 

 

Ground water Extraction: Information regarding the abstraction from deeper aquifers is 

totally saline and it is suitable for irrigation purpose so that all users are tapping at shallow 

depths only. There is drinking water supply wells only tapped at shallow aquifers for 

domestic use and separate aquifers could not be assessed separately. 

 

Water level Behavior (2015): Pre Monsoon-~13.4 m bgl 
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Aquifer Disposition: There is single Aquifer System (up to 300 m) 

Aquifer Geology Type of 

Aquifer 

Thickness of 

Granular 

Zones (m) 

Transmis 

sivity 

(m2/day) 

Specific 

Yield % 

Storativity 

Single aquifer 

system 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

de
p

o
si

ts
 

Unconfined 

to 

Semi 

Confined 
59 1176 12 1.3x10-3 

 

The Aquifer comprises of both fresh and saline water and the main aquifer formation is sand, 

sand with kankar. The non-aquifer material comprise of clay, clay with silt. 
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3D Lithology model 

 

3D Lithology Fence 
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Ground Water Resource, Extraction, Contamination and Other Issues 

Ground Water 

Resources in Single 

aquifer system upto 

the depth of 300m (in 

mcm) 

Dynamic Fresh water 

resources 

223.12 

 

In-storage Fresh water 

resources 

365.58 

In-storage Saline water 

resources 

2345.00 

Total 2933.74 

Ground Water 

Extraction (in mcm) 

(as per 2013) 

Irrigation  313.27 

Domestic & Industrial 8.05 

Future Demand for domestic & Industrial sector 

(2025) (in mcm) (as per 2013) 

8.05 

Chemical Quality of ground water  Maximum Saline water and it suits 

irrigation (EC is 2015 to 3950 µS/cm at 

25
0
c) 

Other issues Deeper water levels & declining water 

level trend. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for recharge 

and proposed interventions 

Volume of unsaturated zone upto the average depth 

to water level is 78.2 mcm. 

Other interventions proposed Artificial Recharge, Roof top Rainwater Harvesting 

will save 4.60 mcm volume of water 

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) will 

save 22.09 mcm volume of water wastage 

Change in cropping pattern Proposed change in cropping pattern from Paddy to 

maize/soyabean 20% of the total area needs to change 

the crop from paddy to maize/soyabean. 

Anticipated volume of water to be saved by 

maize/soyabean is 20.71 mcm 

Alternate water sources Tanks, ponds and canals 

Regulation and Control - 

Other interventions proposed, if any  - 
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V. PILUKHERA BLOCK (225.86 SQ KM) 

 

Population (2011)       Rural- 85,740 

Urban- 5,603 

Total- 91,343 

Rainfall         Monsoon: 216.55 mm 

           Non Monsoon: 113.1 mm 

Average Annual Rainfall     330 mm  

Agriculture and Irrigation     Major Crops-Sugar cane, Rice, Wheat (Dist) 

Other crops-Cotton jowar, Barley, Grams 

Potatoes, Pulses, Oilseeds 

Net Area Sown-18924 ha 

Total Irrigated Area-18924 ha 

Canal Irrigation       8 lined canals & 2 unlined canals 

 

Ground Water Resource Availability: Ground Water Resources are available 0.93 bcm  

(fresh and saline water resources) in the single aquifer group up to the depth of 300m. 

The fresh water resources are estimated up to the depth of 85 m based on geophysical 

interpretations interface. The potential granular zones are available for fresh water in this 

block as 25 m. Saline water resources are estimated based on the available depth of wells 

existed in this block i.e average depth of 83 m and the granular zones are counted after 

the depth of 85 m and available zones are 30 m.  

 

Ground water Extraction: Information regarding the abstraction from deeper aquifers is 

totally saline and it is suitable for irrigation purpose so that all users are tapping at 

shallow depths only. There is drinking water supply wells only tapped at shallow aquifers 

for domestic use and separate aquifers could not be assessed separately. 

 

Water level Behavior (2015): Pre Monsoon-12.5 m bgl  
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Aquifer Disposition: There is single Aquifer System (up to 300 m) 

Aquifer Geology Type of 

Aquifer 

Thickness of 

Granular 

Zones (m) 

Transmis 

sivity 

(m2/day) 

Specific 

Yield % 

Storativity 

Single aquifer 

system 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

de
p

o
si

ts
 

Unconfined 

to 

Semi 

Confined 
55 1176 12 1.3x10-3 

 

The Aquifer comprises of both fresh and saline water and the main aquifer formation is 

sand, sand with kankar. The non-aquifer material comprise of clay, clay with silt. 
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3D Lithology model 

 

3D Lithology Fence 
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Ground Water Resource, Extraction, Contamination and Other Issues 

Ground Water 

Resources in Single 

aquifer system upto 

the depth of 300m (in 

mcm) 

Dynamic Fresh water 

resources 

100.88 

In-storage Fresh water 

resources 

342.03 

In-storage Saline water 

resources 

487.9 

Total 930.8 

Ground Water 

Extraction (in mcm) 

(as per 2013) 

Irrigation  71.90 

Domestic & Industrial 1.05 

Future Demand for domestic & Industrial sector 

(2025) (in mcm) (as per 2013) 

1.42 

Chemical Quality of ground water  Maximum Saline water and it suits 

irrigation (EC is 2026 to 3400 µS/cm at 

25
0
c) 

Other issues Deeper water levels & declining water 

level trend. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for recharge 

and proposed interventions 

Volume of unsaturated zone upto the average depth 

to water level is 54.2 mcm. 

Other interventions proposed Artificial Recharge, Roof top Rainwater Harvesting 

information not available. 

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) will 

save 5.07 mcm volume of water wastage 

Change in cropping pattern There is no need to be proposed to change in cropping 

pattern from Paddy to maize/soyabean.  

Anticipated volume of water to be saved by 

maize/soyabean is 5.96 mcm 

Alternate water sources Tanks, ponds and canals 

Regulation and Control - 

Other interventions proposed, if any  - 
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VI.  SAFIDON BLOCK (290.35 SQ KM) 

 

Population (2011)       Rural- 127,558 

Urban- 34,728 

Total- 162,286 

Rainfall         Monsoon: 268.3 mm 

           Non Monsoon: 194.1 mm 

Average Annual Rainfall      462.40 mm  

Agriculture and Irrigation     Major Crops-Sugar cane, Rice, Wheat (Dist) 

Other crops-Cotton jowar, Barley, Grams 

Potatoes, Pulses, Oilseeds. 

Net Area Sown-26783 ha 

Total Irrigated Area-26783 ha 

Canal Irrigation       9 lined canals & 2 unlined canals 

 

Ground Water Resource Availability: Ground Water Resources are available 1.17 bcm 

(fresh and saline water resources) in the single aquifer group up to the depth of 300m. 

The fresh water resources are estimated up to the depth of 88 m based on geophysical 

interpretations interface. The potential granular zones are available for fresh water in this 

block as 41 m. Saline water resources are estimated based on the available depth of wells 

existed in this block i.e average depth of 18 m and the granular zones are counted after 

the depth of 41 m and available zones are 15 m. Block is categorized as Over-Exploited as 

per 2013 assessment. 

 

Ground water Extraction: Information regarding the abstraction from deeper aquifers is 

totally saline and it is suitable for irrigation purpose so that all users are tapping at 

shallow depths only. There is drinking water supply wells only tapped at shallow aquifers 

for domestic use and separate aquifers could not be assessed separately. 

 

Water level Behavior (2015): Pre Monsoon-15.2 m bgl 
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Aquifer Disposition: There is single Aquifer System (up to 300 m) 

Aquifer Geology Type of 

Aquifer 

Thickness of 

Granular 

Zones (m) 

Transmis 

sivity 

(m2/day) 

Specific 

Yield % 

Storativity 

Single aquifer 

system 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

de
p

o
si

ts
 

Unconfined 

to 

Semi 

Confined 
56 1176 12 1.3x10-3 

 

The Aquifer comprises of both fresh and saline water and the main aquifer formation is 

sand, sand with kankar. The non-aquifer material comprise of clay, clay with silt. 
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3D Lithology model 

 

3D Lithology Fence 
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Ground Water Resource, Extraction, Contamination and Other Issues 

Ground Water 

Resources in Single 

aquifer system upto 

the depth of 300m 

(in mcm) 

Dynamic Fresh water 

resources 

146.83 

In-storage Fresh water 

resources 

714.27 

In-storage Saline water 

resources 

313.6 

Total 1174.7 

Ground Water 

Extraction (in mcm) 

(as per 2013) 

Irrigation  168.21 

Domestic & Industrial 11.20 

Future Demand for domestic & Industrial sector 

(2025) (in mcm) (as per 2013) 

11.20 

Chemical Quality of ground water  Maximum Saline water and it suits 

irrigation (EC is 899 to 1126 µS/cm at 

25
0
c) 

Other issues Deeper water levels & declining water 

level trend. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for 

recharge and proposed interventions 

Volume of unsaturated zone upto the average 

depth to water level is 209.1 mcm. 

Other interventions proposed Artificial Recharge, Roof top Rainwater Harvesting 

will save 3.09 mcm volume of water 

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) will 

save 11.86 mcm volume of water wastage 

Change in cropping pattern Proposed change in cropping pattern from Paddy to 

maize/soyabean 6% of the total area needs to change 

the crop from paddy to maize/soyabean 

Anticipated volume of water to be saved by 

maize/soyabean is 8.31 mcm 

Alternate water sources Tanks, ponds and canals 

Regulation and Control - 

Other interventions proposed, if 

any 

 - 
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VII.  UCHANA BLOCK (509.22 SQ KM) 

 

Population (2011)       Rural- 180,203 

Urban- 16,815 

Total- 197,018 

Rainfall          Monsoon: 341.9 mm 

           Non Monsoon: 156 mm 

Average Annual Rainfall     498 mm  

Agriculture and Irrigation     Major Crops-Sugar cane, Rice, Wheat (Dist) 

Other crops-Cotton jowar, Barley, Grams 

Potatoes, Pulses, Oilseeds. 

Net Area Sown-44579 ha 

Total Irrigated Area-43944 ha 

Canal Irrigation       20 lined canals 

 

Ground Water Resource Availability: Ground Water Resources are available 2.27 bcm 

(fresh and saline water resources) in the single aquifer group up to the depth of 300m. 

The fresh water resources are estimated up to the depth of 37 m based on geophysical 

interpretations interface. The potential granular zones are available for fresh water in this 

block as 20 m. Saline water resources are estimated based on the available depth of wells 

existed in this block i.e average depth of 224 m and the granular zones are counted after 

the depth of 37 m and available zones are 43 m. 

 

Ground water Extraction: Information regarding the abstraction from deeper aquifers is 

totally saline and it is suitable for irrigation purpose so that all users are tapping at 

shallow depths only. There is drinking water supply wells only tapped at shallow aquifers 

for domestic use and separate aquifers could not be assessed separately. 

 

Water level Behavior (2015): Pre Monsoon-14.3 m bgl  
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Aquifer Disposition: There is single Aquifer System (up to 300 m) 

Aquifer Geology Type of 

Aquifer 

Thickness of 

Granular 

Zones (m) 

Transmis 

sivity 

(m2/day) 

Specific 

Yield % 

Storativity 

Single aquifer 

system 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

de
p

o
si

ts
 

Unconfined 

to 

Semi 

Confined 
63 1176 12 1.3x10-3 

 

The Aquifer comprises of both fresh and saline water and the main aquifer formation is 

sand, sand with kankar. The non-aquifer material comprise of clay, clay with silt. 
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3D Lithology model 

 

3D Lithology Fence 

 



 75

 

 



 76

Ground Water Resource, Extraction, Contamination and Other Issues 

Ground Water 

Resources in Single 

aquifer system upto 

the depth of 300m (in 

mcm) 

Dynamic Fresh water 

resources 

171.08 

In-storage Fresh water 

resources 

521.10 

In-storage Saline water 

resources 

1576.5 

Total 2268.7 

Ground Water 

Extraction (in mcm) 

(as per 2013) 

Irrigation  165.39 

Domestic & Industrial 0.24 

Future Demand for domestic & Industrial sector 

(2025) (in mcm) (as per 2013) 

1.64 

Chemical Quality of ground water  Maximum Saline water and it suits 

irrigation (EC is 1500 to 2460 µS/cm at 

25
0
c) 

Other issues Deeper water levels & declining water 

level trend. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for recharge 

and proposed interventions 

Volume of unsaturated zone upto the average depth 

to water level is 305.5 mcm. 

Other interventions proposed Artificial Recharge, Roof top Rainwater Harvesting 

information not available. 

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) will 

save 11.66 mcm volume of water wastage 

Change in cropping pattern There is no need to be Proposed to change in cropping 

pattern from Paddy to maize/soyabean  

Anticipated volume of water to be saved by 

maize/soyabean is 2.09 mcm 

Alternate water sources Tanks, ponds and canals 

Regulation and Control - 

Other interventions proposed, if any  - 
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8. CONCLUSIONS 

 

� The area of Jind district belongs to Ghaggar Basin and occupied by geological 

formations of Quaternary age with single aquifer system. 

� The major aquifer system of the Jind district is alluvial deposits and Aeolian, which 

are all considered as older alluvium. 

� The major lithological formations are sand & clay and silt is found admixed with 

sand and clay.  

� Thick layering of clay with sand at many places can be observed towards south of 

the district at deeper depths.  

� There is thin inter-layering of sand with saline water bearing zones in thick clay 

beds at deeper levels.  

� The fresh water resources are limited in aquifer upto maximum depth of 50m, 

whereas saline water is dominant resources below 50 m depth upto 300 m. In the 

south of the district towards Safidon block fresh water is available upto 80-90m 

depth. 

� The ground water development in all the blocks has exceeded   the available   

recharge, thus all the blocks have been categorized as over exploited. Stage of 

Ground Water Development of the district is 113%. 

� Dynamic & In- storage ground water resources has also been carried out to a 

depth of 300 meters for all aquifer groups. 

� Dynamic ground water resources of the district are 1.02 BCM, whereas 

In-storage ground water resources up to fresh water zones ( about 50 m ) are 

3.07 BCM. Thus total fresh ground water resources up to average depth of 50 m 

are 4.09 BCM.  

� Total saline water resources up to depth of 300 m are 8.30 BCM. Hence the total 

saline water resources are nearly double to the fresh water resources. 

� Considering the high ground water abstraction (1151.4 mcm) and overdraft 

(129.60 mcm), it is suggested that proposed artificial recharge measures (12.2 

mcm), crop diversification measures (59.4 mcm) and conserving ground water 

through laying of pipe line (78.4 mcm) will be useful. 

� However, long-term sustainability remains a serious issue as the major part of 

the area is under saline ground water. 
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� Other techniques of water saving and modern irrigation technology to be 

enforced to maximize per drop of water use in the district and also to think 

about the hidden saline water resources and for its utilizations. Because here 

fresh water resources are very limited. 
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