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AQUIFER MAPPING AND GROUND WATER MANAGEMENT 

PLANS IN KAITHAL DISTRICT, HARYANA STATE 

(Area: 2284 Sq. Km under PHASE-I, NAQUIM-XII Plan) 

 

1.0  INTRODUCTION 

There has been a paradigm shift from “groundwater development” to “groundwater 

management” in the past two decades in the country. An accurate and comprehensive micro-

level picture of ground water through aquifer mapping in different hydrogeological settings 

would enable robust groundwater management plans in an appropriate scale. 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. This would 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. 

Central Ground Water Board (CGWB) implemented the Aquifer Mapping 

Programme in Haryana in four phases with the broad objective of preparing an Aquifer-

wise management plan for the region. Various multi–disciplinary geo-scientific activities 

were undertaken in the study partly through in-house capacity of CGWB, PHED-

Haryana State Government Dept. and Private agencies for generation of additional 

micro-level hydrogeological data. This report primarily deals with Kaithal district of 

Haryana State covered under Phase-I, the base map of the district kaithal is shown in 

Fig-1. 

Kaithal, the north districts of Haryana State with a total geographical area of 2284 

sq. km is located between 29
o 

31’ : 30
o 

12’ north latitudes and 76
o 

10’ : 76
o 

42’ east 

longitudes. It is bordered by Patiala district of Haryana in the north, Kaithal, Karnal and 

Jind district of Haryana in north east, eastern, western & southern respectively. 

Administratively, the district has four tehsils and divided into six development blocks 

namely Gulha at Cheeka, Kaithal, Pundari, Kalayat, Rajound and Siwan. The district 

headquarter is at Kaithal. It has four towns namely Kaithal, Cheeka, Kalayat and Pundri. 

Towns are well connected by roads. 

As per 2011 census the total population of the district is 10,72,861. The population 

density is 630 persons per sq.km against the state average of 573 persons per sq.km. The 

decennial growth rate of population of the district for the decade 2001-2011 was 13.4%. 

The rural and urban population is 8,37,171 and 2,35,690 with an average density of 463 

person/sq km against the state average of 573 persons per sq.km.  Out of total population  



 

5,70,595  are  males  and  5,02,666  are  females.  The male and female ratio of the district as 

a whole was 880. In Kaithal district rural population is settled in 269 villages and the rest of 

population is concentrated in 4 towns. 

The Ghaggar and Markanda rivers are important seasonal rivers in the district and 

flows through the northern part of the district covering Guhla block   in westerly direction 

and enters Patiala district of Haryana. River Ghaggar sometimes gets flooded during 

monsoon and causes extensive damage to crops and property. Besides Sirsa branch which is 

part of Western Yamuna canal system, is the most important canal passing through the 

Pundri, Kaithal and Kalayat blocks area. Depletion in ground water resources are the major 

concern of the district. 

 

Figure-1: Base Map of the Kaithal District, Haryana State 

 

1.1 Rainfall and Climate: 

Rainfall:  The  normal  annual  rainfall  of  the  district  is  511  mm  which  is 

unevenly distributed over the area 30 days. The south west monsoon sets in from last week of 

June and withdraws in end of September, contributed about 85% of annual rainfall. July and 

August are the wettest months. Rest 15% rainfall is received during non-monsoon period in 

the wake of western disturbances and thunder storms. Generally rainfall in the district 



 

increases from southwest to northeast and varies from 403 mm at Rajound, Kalayat blocks to 

more than 520 mm at Pundri, Kaithal, Gulha and Siwan blocks. 

Normal Annual Rainfall (average of 2008-12):  481.33 mm 

Normal monsoon Rainfall:   378.77 mm 

Normal non-monsoon Rainfall:     102.84 mm 

Temperature 

Mean Maximum:     40°C (May & June)  

Mean Minimum:    7°C (January) 

Normal Rain days:      30 

 

Climate: The climate of Kaithal district can be classified as tropical steppe, semi- arid and 

hot which is mainly dry with very hot summer and cold winter except during monsoon season 

when moist air of oceanic origin penetrates into the district. There are four seasons in a year. 

The hot weather season starts from mid March  to last week of the June followed  by the south  

west  monsoon which  lasts  up  to  September.  The transition period from September to 

October forms the post-monsoon season. The winter season starts late in November and 

remains up to first week of March. 

 

1.2 Geomorphology and Soils: 

Physiographically, the district is characterized by distinct features i.e. upland plain, 

alluvial bed (flood plain) of river Ghaggar and Markanda. The area as a whole is almost flat 

with a gentle slope towards south west direction. The district is mainly drained by the river 

Ghaggar and Markanada. The  district  has  two  types  of  soils  viz  Sierozem  and  Desert  

soils.  The sierozem soils are found in major parts of the district and desert soils are 

comparatively found in smaller part of the district especially in northern part of the district. 

Sierozem Soils are found in the areas where the normal annual rainfall varies from 300 to 500 

mm. These soils vary from sandy loam to loamy sands in texture and are marginally fertile. 

Degree of salinity and alkali hazards is highly variable, though salinity is major hazard. 

 

1.3    Irrigation and Agriculture: 

IRRIGATION: The Sirsa branch is the major source of canal irrigation. The canal passes’ 

through the Pundri, Kaithal and Kalayat blocks of the district. Out of 2 ,00,000 ha net 

irrigated area, 9,000 ha is irrigated by canal and 1,91,000 ha is irrigated by ground water. 

About 95.5% of the irrigation is based on ground water resources, which indicates the heavy 



 

stress on the ground water resources for irrigation sectors. The gross irrigated area has been 

worked out as 3,84,000 ha, which is 6.9% to the State total. Percentage of Gross Area Irrigated 

to Total Cropped Area has been worked out as 99.7% with the irrigation intensity of 192.     

AGRICULTURE: Net area sown in the district is 2,01,000 ha which constitutes about 87 

% of the total area. Area sown more than once is 1,84,000 ha bringing the total cropped  area  

to  3,85,000 ha.  Paddy constitutes main kharif crop whereas the wheat is the main Rabi crop. 

The details of area under cultivation, production and average yield of important crops of 

the district during the year 2011-12 is given in table below (Table-1): 

Crops Area under 

cultivation (ha) 

Production 

(Tonnes) 

Average Yield 

(kg/ha) 

Rice 1,58,700  4,36,000 2743 

Bajra 9,200 14,000 1561 

Wheat 1,77,600 8,35,000 4720 

Sugarcane 2,000 15,000 7689 

Table-1: Crops vs area wise details 

1.4 Drainage Network and Water Bodies: 

 The drainage network of the NAQUIM Phase-I districts and Kaithal district drainage 

map including tributaries are shown in below Fig-2. The major seasonal river/drainages 

Ghaggar, some of Saraswati palaeochannels are passing through this district, other water 

bodies like village ponds are counted around 760 numbers and shown in Fig-3. 

 

Figure-2: Drainage Network in Kaithal district 



 

 

Figure-3: Water Bodies Village Ponds in Kaithal district 

 

1.5 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. 

 

 



 

1.6 Scope of the Study: 

 Systematic mapping of an aquifer encompasses a host of activities such as collection and 

compilation of available information on aquifer systems, demarcation of their extents and their 

characterization, analysis of data gaps, generation of additional data for filling the identified data 

gaps and finally, preparation of aquifer maps at the desired scale. This manual attempts to evolve 

uniform protocols for these activities to facilitate their easy integration for the district as whole. 

 

1.7 Methodology:  

National Aquifer Mapping Programme basically aims at characterizing the geometry, 

parameters, behavior of ground water levels and status of ground water development in various 

aquifer systems to facilitate planning of their sustainable management. The major activities 

involved in this process include compilation of existing data, identification of data gaps, and 

generation of data for filling data gaps and preparation of aquifer maps. The overall activities of 

aquifer mapping are presented in the flowchart below (Flowchart-1) (Source-NAQUIM manual). 

 

Flowchart-1: Methodology of National Aquifer mapping project. 

 

1.8  Data availability, Data adequacy and data gap analysis and data generation: 

 The district has been covered under Hydrogeological Studies and Geophysical Surveys by 

the Central Ground Water Board. Besides, Ground Water Exploration has also been carried out at 

07 sites exploratory wells including 01 slim hole and 04 piezometers. Under NAQUIM studies, 

Central Ground Water Board have carried out drilling exploration and constructed well-fields at 

Siwan-Kanpur (Siwan/Kaithal block) villages and Simla well-field (Kalayat block) wells 

constructed in depth of 100 m, 200 m and 300 m to know aquifer disposition system and also 

ground water quality issues in this district. In addition to this two outsourcing well fields (Pundri 
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and Kalayat blocks) are recommend to fulfill the datagpas over this districts. The well-fields are 

proposed in the middle of 2B quadrant of each toposheet through out-sourcing and each well-field 

will be constructed with 6 wells of different depths (100m, 200m and 300m) and different aquifer 

zones of exploratory wells and observatory wells for extraction of Hydrogeological information 

and groundwater levels and quality monitoring respectively. All datasets are sufficient to know 

the groundwater quality and aquifer delineation studies for district level itself but the information 

for block level aquifer delineation studies may not adequate so some more lithological datasets 

may be generated or acquired at 5*5 minute quadrant levels of each toposheet. 

 

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 Gangetic/Indus alluvial plains. The 

ground water occurs in a thick zone of saturation in the alluvium both under unconfined to 

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

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

underlain by extensive confining clays, occur under confined conditions. 

 

2.1.2 Groundwater level behavior: 

In pre monsoon survey: the decadal data i.e. from May 2007 to May 2016 is used. In May 

2007 the 14 monitoring wells have continuous data out of these the minimum water level was 

4.8 mbgl at kalayat and maximum water level was 18.8mbgl at Mundri. In May 2016 the 22 

monitoring wells have continuous data out of these wells the minimum water level at Guhna is 

4.03mbgl and maximum in Sangri. 28.68mbgl.The water level maps are prepared to understand 

the ground water scenario during the decade i.e. from 2007 to 2016. The water level maps for 

pre-monsoon of respective seasons are given in Fig-4. 

The elevation of the water table in the district varies from 205m to 234 m AMSL. The 

overall flow of ground water is towards south- west direction. The CGWB observed that the 

ground water development in all the blocks has exceeded the available recharge and thus all the 

blocks have been categorized as over exploited. 



 

 

Figure-4: Comparison of Pre monsoon water level maps of Kaithal (Years 2007 and 2016) 

 

The maps of decadal data represent the behavior of water level. In 2007 the water level 

of the district is rising towards NE direction. After a decade the water level is deeper in 

southern and western parts. 

 

In post-monsoon survey: the decadal data i.e. from November 2007 to November 2016 is 

used. During post monsoon period the area underground water table of depth range from 20to 

30 m bgl gets spreads covering parts of Gulha, Kaithal and Pundri Blocks. Besides, the water 

logging condition is also gets existed in parts of Kalayat block. The depth to water level maps 

of post-monsoon season is given in Fig-5. 



 

    

Figure-5: Comparison of Post monsoon water level maps of Kaithal (Years 2007 and 2016) 

  

 The maps shows that in 2005 the eastern part of the district having shallow water level 

and southern  part having deeper water level. It observed that the water level is declining from 

East to West direction.  

 

Fluctuations: The term fluctuation is defines as the difference in water level between two 

monsoons. In the present study the decadal water level data is used to understand the 

fluctuation in Water level of the district. 

 

The decadal Fluctuation map of pre-monsoon seasons is shown in Fig-6. The 

interpretation of this map shows that the water level is decline in whole of the area except 

western part of the district. The water level is increased from 1 to 3m in the eastern part which 

covers approximately 4% area of the total area. A circular patch present almost at the end of 

the south eastern side of the district shows that the water level is minimum decline at this 

location. This covers approximately 3% of the whole area. It is observed that the water level is 

deeper in the north western region. 



 

  

Figure-6: Pre and postmonsoon decadal fluctuation maps of Kaithal district (2007 to 2016) 

 

 The decadal fluctuation map as shown, the interpretation are drawn that the water level 

is declining in almost all areas of the district and it is observed that there is a gradual decline of 

water level from NE to SW direction of the district. The water level is maximum decline in the 

SW region of the district. It covers approximately  95% area of the district. From the decadal 

fluctuation map it is also observed that the water level rises only in the eastern part of the 

district and that covers approximately 5% area of the district. From the decadal fluctuation 

maps of pre-monsoon and post-monsoon it is concluded that the water level is shallow in the 

eastern region of the district. The water level is decreased in the southern part of the district.  

The trend of ground water levels also seen from historical data to present for various stations of 

Kaithal district are shown in belkow hydrograph (Fig-7). 

 



 

 

Figure-7: Hydrograph of Kaithal district for different hydrostations 

 

2.1.3 Spatial Data Distribution: 

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, behaviour of water 

levels etc. 

� Distribution of Data: 

 At present consequently, the Private organization data were gathered from different 

agencies of Haryana, Chandigarh regions and PHED department of Haryana state government. 

The litholog locations of CGWB wells and Private wells data are plotted together at block 

level 5 min x 5 min grid (9km x 9km) quadrant interval on mapinfo software to see the datagap 

analysis at block level. Total 23 wells litholog information is collected from CGWB in-house, 

private agencies and PHED Govt. of Haryana, the dataset is attached in annexure and locations 

are shown in Fig-8. The majority of exploration data shows that data for more than 200 m 

depth. 



 

 

Figure-8: Location of Exploratory Bore Holes in Kaithal district 

 

� Bore well Logs Information: 

The Lithologs of Exploratory Well/ Observation well/ Piezometers/ productive/slim 

hole wells of CGWB, and private wells have been collected and those supported by electrical 

logs have been validate for aquifer map preparation. The details are shown below Table-2. 



 

Source of Data No

  >1

PRIVATE 0

CGWB 0

TOTAL 0

Table-2: Data av
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On the basis of results of geophysical survey, five Geo-electrical sections in different 

directions ( N-S, W-E, NW-SE, SW-NE and between Y1 & Y2   along Saraswati drain) in study 

area were prepared to infer the depth to fresh & saline ground water interface. 

 

� Geo-electrical Section A1A2 between Mandi and Kithana (N - S): VES 27, 14, 17, 

16, 10,  60, 20, 66, 41 and 40  lie along this section covering location of Mandi, Siwan, Serta, 

Patti Afgan, Pattikihot, Damara, Balu, Taragarh, Sangri and Kithana respectively. The 

interpreted results show three to four geo-electrical layers in general.  

(i)  The top layer has thickness 20m and resistivity in the range of 6 and 25 ohm m in 

general. This layer comprises top soil & clay. 

(ii)  The second underlying layer of fresh water is seen mainly over northern parts pinching 

towards central part around Patti Kayasth diminishing almost over southern parts around 

Rajaund blocks. Over the central parts around Kaithal town and Patti Kayasth the mixed 

granular zones have not been reported to be potential. A 610 m exploratory borehole at Patti 

Kayastha has already been abandoned due to ground water salinity and weak potential aquifer.  

The prominent places where fresh water within a depth of 50 and 200m has been 

inferred over this section are Mandi, Siwan and Serta (VES 27, 14 and VES 41 respectively) 

where fresh water layer is seen with 27 to 65 ohm resistivity. The ground water is saline below 

the fresh water horizon at these places. 

(iii)  Ground water is saline at all levels where the layer of fresh water is not seen at all 

around Damara,  Kelram and Taragarh (VES 60, 20 & VES 66). 

 (iv) The quality of ground water starts slightly   improving below a depth of 170m   over 

south around Sangri and Kithana (VES 41 & 40) where its quality is saline up to approximately 

a depth of 170 m. Maximum EC  of the order of 12700 micro siemens per cm recorded at 

Kithana i.e. VES 41 . The resistivity computed for the bottom fresh water layer below the 

saline water layer has been computed in the range of 12 to 16 ohm m. At Sangri the E.C. 

values of ground water within 170 m depth were 7300 mS/cm and below 170m were 

5300mS/cm. On the other side, the E.C. values of ground water at Kithana within 170 m depth 

were 12700 mS/cm and below 170m were 1300mS/cm showing clearly the remarkable vertical 

improvement at the places.    
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(iii)  Depth to fresh and saline water interface over this section has been inferred between 

100 to 200 m b.g.l. 

(iv)   The bottom layer below the fresh water layer has comparatively low resistivity within 

14 ohm m which indicates ground water to be saline within the bottom layer. 

 

 

2.3 Ground Water Quality: 

The quality of water has not been found fresh in shallow as well as deep aquifer in 

some parts of the district.  Shallow aquifer zones contain fresh water in northern and eastern 

parts of the district covering Gulha, Kaithal, Pundari, Kalayat and Rajaound.  Marginal to 

saline ground water occur in shallow zones in part of Kalayat and Rajaound blocks.  In 

general, deeper zone in Kalayat and Rajaound block contains brackish to saline ground water. 

A large number of shallow tube wells exist in all parts of the district having fresh water, 

however their number is significantly large in blocks of Gulha, Pundari, Kaithal Kalayat 

followed by Rajaound. 

 

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

alkaline in nature and is fresh to moderately saline. The electrical conductivity (EC) values are 

generally less than 3000 µS/cm at 25oC, except at Kalayat and Mataur whether these values 

are 3310 µS/cm and 5990 µS/cm respectively. Generally, it is suitable for drinking purposes as 

chemical parameters are well within the permissible limits for safe drinking water set by 



 

Bureau of Indian standard (BIS) except at Kalayat and Mataur due to high salinity and nitrate 

and at Mundri and Rajound due to high fluoride. The fluoride concentration is found to be 

higher than the permissible limit at Rajound (1.85 mg/l), Mundri (1.89 mg/l) and Mataur (2.55 

mg/l). Among Cations, sodium dominates in more than 73% wells whereas among Anions, no 

single anion dominates and ground water is of mixed anion type in most wells. 

 

Plot of USSL diagram used for classification of irrigation water indicates that ground 

water falls under C3S1, C3S2, C4S2 and C4S3 classes. As 73% ground water sample falls 

under C3S1 and C3S2 classes and thus are suitable for customary irrigation without any fear of 

salinity or sodium hazards. The remaining water, nevertheless, can be used on well drained 

soils on which semi-salt tolerant crops such as wheat, gram and rice etc. are grown without any 

fear of sodium hazards. 

 

Type of water: Na-Mixed Anion type. 

In entire district, Majority of the samples in Kaithal block show within the permissible limit. 

 

2.4  Data Interpretation, Integration and Aquifer Mapping: 

After considering all the available data, the deepest well in each quadrant is selected 

and plotted on the map of 1:50000 scale. The data is validated by selecting the deepest well in 

each quadrant with those supported electrical logs for preparation of aquifer maps to know the 

disposition and geometry of the aquifers in different directions. The topography values have 

been plotted to prepare the elevation contour map and is shown Fig-10. The validated wells are 

plotted in 3-D model and are shown next chapter. The elevation/topography is major part for 

aquifer geometry preparation part. 



 

 

Figure-10: Elevation Contour Map-Kaithal District 

 

 

 

 

 

 

 

 



 

3.0  HYDROGEOLOGY 

3.1  Previous Work: 

The geological formations met within the district comprised unconsolidated alluvial 

deposits of Quaternary age. The alluvial deposits comprise of sand, silt, clay associated with 

kankar. Fine to medium grained sand horizon forms the potential aquifer in the area. 

The area has both unconfined and confined aquifers. In general, the unconfined 

aquifers occur down to 60 m depth below ground level in the district and abstracted through 

hand pumps and shallow tube wells. The alluvium forms the principal ground water reservoir 

and the principal aquifer material comprises fine to medium sand and sand mixed with kankar. 

This aquifer is either in the form of isolated lenses of sand embedded in clay beds or well-

connected granular zones that have a pinching and swelling disposition and are quite extensive 

in nature.  

The ground water in confined condition is abstracted through medium and deep tube 

wells. In alluvium potential aquifer zone exists down to explored depth of 600 m. In the 

district, thickness of alluvial formation increases towards Southwest.  Perusal of the data of the 

exploratory tube well-constructed in Ghaggar Basin indicate that tube wells tapping water 

bearing zone with in 100 to 200 m depth yield 1500 lpm to 3000 lpm for draw down of 5 to 

17m. Depth of these shallow tube wells ranges from 20 to 50 m and yield varies between 500 

lpm to 1200 lpm for moderate drawdown. Deeper tube wells tap water bearing zones down to 

120 m depth and yields 1500 to 3000 lpm for 4 to 7 m of draw down.  In some parts of district 

at Padla and its surroundings of Kaithal block a tube well tapping unconfined aquifer group in 

the depth range 26 to 91 m yields a discharge of 1500 lpm for drawdown of 7.0m 

Central Ground Water Board has drilled 07 exploratory wells, 01 Slim Holes and 06 

piezometers to delineate and determine the potential aquifer zones, evaluation of aquifer 

characteristics etc. Besides, 09 piezometers have been constructed through outsourcing by M/s 

WAPCOS Ltd. The drilling has been done to a maximum depth of about 610 m and revealed 

the presence of 6 to 22 prominent permeable granular zones. Aquifer parameters as determined 

from exploratory activity of the Central Ground Water Board reveals that in the central part of 

the district transmissivity value 686 m2/day, Lateral hydraulic conductivity of 11.45 m/day 

and specific yield value 2.35*10
-2

   have been observed. In the north central part of the district 

covering part of Gulha block transmissivity value 1400 m
2
/day, Lateral hydraulic conductivity 

of 25 m/day and in the northern extreme part of the district transmissivity value 400 m
2
/day, 

Lateral hydraulic conductivity of 22.2 m/day and specific yield value 12% have been reported. 



 

To understand the sub surface lithology and its disposition, the lithological data of the 

optimized wells drilled by CGWB and Private Agencies is plotted using the RockWorks15 

software and a lithological model has been prepared and is shown in. The 3D lithological fence 

diagram has been prepared using the lithology model and is shown. 

 

3.2 Present NAQUIM Study: 

To understand the sub surface lithology and its disposition, the lithological data of the 

optimized wells and more exploratory wells data generated by CGWB and Private Agencies 

are plotted using the RockWorks15 software and a lithological model has been prepared and 

also 3D lithological model & fence diagram has been prepared by using existing and validated 

lithologs database. 

To present a three dimensional regional picture of the sub-surface conditions in the 

district a fence diagram was prepared by synthesizing the various sub-surface sections. The 

fence diagram thus drawn reveals broad picture of disposition, inter relationship of granular 

zones, nature, geometry and extension of aquifers of the entire district. The aquifer groups 

embody a number of granular layers alternating with thick or thin clay lenses (15 to 20 m 

regional thickness) and are regionally separated by impervious layers. A few clay layers 

intervening in these aquifer groups pinch out against the sand zones at some places due to 

channel deposition taken place. It is composed of mainly of fine to medium grained sand and 

clay and silt, mixed with kankar. Sandy clay layer occurs at the vadose zone and saturated 

zones are covering in the unconfined aquifers which are underlain by prominent clay zone and 

just below this zone, the aquifer is interpreted as semi-confined/confined aquifers in this 

district. The second and third aquifers are also separated by a 15-20 m thick regional clay beds 

which are overlained and underlined. The Strip-logs of bore wells (Fig-11) have been 

incorporated in lithological & stratigraphic aquifers models (on Aquifer Group model) and the 

detailed 3D fence, model diagrams and also 2D cross-sections are prepared and are shown in 

respective figures Fig-12, 13, 14, 15  & 16. 

 

 

 

 

 



 

 

Figure-11: 3D Scatter view of Litho striplogs in Kaithal district 

 

 

Figure-12: 3 Dimension Lithological Fence diagram of Kaithal District 



 

                                                                                                                       

Figure-13: 3-Dimension Lithological model & Aquifer group model diagram of Kaithal District 

 

 



 

 

 

 

Figure-14: 3-Dimensional Fence diagram of multiple Aquifer groups of Kaithal District 

 

 

 

 



 

 

 

 

Figure-15: 2-D Lithological Cross Sections of Kaithal District 



 

 

 

 

 

 

Figure-16: 2-D multiple Aquifer groups Cross Sections (Aquifer Maps) of Kaithal District 

 



 

3.3 Aquifer Mapping Outcomes before and after data generation in datagap areas: 

 The district Kaithal falls in Ghaggar basin; according to previous Hydrogeological 

datasets in this district Hydrogeological datasets like aquifer wise parameters and well details 

are limited and confined to mixed aquifer zones. According to new NAQUIM metholody, the 

datasets are generated through well-field concept and data generated in this district 

systematically. Based up on the interpretations of Hydrogeological, geophysical and quality 

data of different well-fields, the following observations were found as below. 

� After data generation, the interpretations of well-field results were drawn that three 

aquifer groups were identified and mapped the three aquifer system in Kaithal district 

upto 300 m depth. 

� After well-field constructions, the datagaps were covered in some places of Kaithal 

district. 

� Aquifer wise Isotope sampling done to validate the aquifer grouping in this district. 

� The final findings of pre and post data generation through well-field concept, the 

figures are as given below (Fig-17, 18, 19, 20, 21 & 22). 

 

Figure-17: After data generation through well-field concept-Hydrogeological and 

geophysical interpretations for different aquifers 



 

 

Figure-18: After data generation through well-field concept-Quality interpretations in 

different aquifers 

 

Figure-19: Datagap areas are covered for mapping- Before & After data generation 

through well-field concept-the sections made based up on Hydrogeological datasets. 



 

 

Figure-20: Datagap areas are covered for mapping- Before & After data generation through 

well-field concept-the lithological models are made based up on Hydrogeological data 

 

Figure-21: Datagap areas are covered for mapping- Before & After data generation through 

well-field concept-the multiple aquifer group model based up on Hydrogeological data. 



 

 

 

Figure-22: Datagap areas are covered for mapping- Before (not possible to grouping) & After 

data generation through well-field concept (multiple aquifer groups identified). 

Before 



 

4. GROUND WATER RESOURCES 

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

Dynamic and In-storage resources of unconfined aquifer and confined aquifers present up to 

300m depth. The assessment of Dynamic and in storage Ground Water Resources of the 

study area have been carried out jointly by CGWB, Water Resources & Environment 

Directorate, Department of Irrigation, on the basis of Groundwater Estimation Committee 

(GEC) (1997) methodology based on data available and as per the revised methodology for 

the year 2013. 

The occurrence of potential aquifers (productive granular zones) up to 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 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 fresh 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 Water Resources & Environment Directorate, Department of Agriculture, and 

Haryana Water Resource Management & Development Corporation, Haryana 

 

4.1 Unconfined aquifers: 

� Dynamic Resources 

As per Groundwater Resources Estimation 2013, the ground water development in all 

the blocks has exceeded the available recharge, thus all blocks have been categorized as 

Over-exploited. Stage of ground water development in the Kaithal district has been assessed 

to be 226%. The dynamic ground water resources calculations are made and shown in below 

Table-3. 



 

Table 3: Dynamic Ground Water Resource & Development Potential (as on 31.03.2013) 

Dynamic Ground Water Resources of Kaithal District, Haryana (31.03.2013) values in ham 

Assessment 

Unit/ 

District 

Comman

d/non-

Comman

d/ Total 

Net 

Annual 

Ground 

Water 

Availab

ility 

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 

requireme

nt supply 

to 2025  

Net Ground 

Water 

Availability 

for future 

irrigation 

development 

Stage of 

Ground 

Water  

Developme

nt 

(%) 

Gulha Total 5988 16066 1366 17432 1366 -11444 291 

Kaithal Total 12254 25177 1366 26543 3031 -15954 217 

Kalayat Total 9201 18236 270 18506 270 -9305 201 

Pundri Total 13414 28573 2220 30793 2220 -17379 230 

Rajaund Total 7607 15081 315 15396 315 -7789 202 

Siwan  Total 5043 10981 1036 12017 1036 -6974 238 

KAITHAL Total 53507 114114 6273 120687 8238 -68845 226 

 

� 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 xx 

 

Areal extent 

of the 

aquifer 

 

4.2 Confined Aquifer: 

The availability of ground water resources in confined aquifer have two components: 

Storage under pressure (using Storativity concept) and Storage under desaturated (gravity 

drainage) condition (using Specific Yield concept) (source: Assessment of Ground Water 

Resources; A Review of International Practices, 2014) and is shown in Fig-23. However, 

since ground water withdrawals from confined aquifer are known to have serious 

environmental degradation effects, the preliminary assessment of ground water resources in 



 

confined aquifer is restricted to the estimation of ground water storage under pressure 

conditions only but here the storage under de-saturation is also computed.  

Storativity Concept: 

(ii) In-storage 

Ground Water 

resources 

(within the 

Peizometer) 

= 

Thickness of the water 

column in Peizometer of 

particular confined aquifer 

up to the top layer of same 

confined aquifer 

x 

Storativity 

of the 

confined 

aquifer 

x 

Areal extent 

of the 

confined 

aquifer 

group 

 

Specific Yield Concept: 

(ii) In-storage 

Ground Water 

resources (within 

the aquifer 

thickness) 

= 

Thickness of the confined  

aquifer (granular/ 

productive zone) down to 

the bottom layer of 

confined aquifer or 

exploitable depth of 300 m  

x 

Sp. 

Yield 

of 

the 

aquifer 

 

x 

Areal extent 

of the 

confined 

aquifer 

group 

Preliminary assessment of the ground water resources in confined aquifer does not 

imply that the assessed resource is available for exploitation. The objective of this exercise is 

to have an overview of the ground water regime in the particular confined aquifer. It should 

be kept in mind that any significant ground water withdrawal from confined aquifer may 

invoke serious environmental degradation problem. Therefore, in case the preliminary 

assessment reveals that ground water is being withdrawn in significant quantity for any 

confined aquifer, that particular aquifer should be identified for detailed assessment using 

numerical modelling approach. 

 

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

Resources. 

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 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-23). The 

detailed resources estimations are calculated in detailed tables for fresh and saline water 



 

resources for each aquifer group individually dynamic and in-storage (static) resources are 

given in the below following tables (Table-4, 5, 6 & 7). 

 

Figure-23: 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 

 



 

Table-4: Block Wise Availability of Groundwater In-storage resources for both fresh and saline waters of Aquifer-I in Kaithal district 

Assessment Area: Kaithal district block wise Aquifer-I (Unconfined Aquifer) Static Resources 

Sr. 

No. 

Name of 

Assessment 

Unit 

 Assessment Area / Areal extent 

(ha) 

Average 

Pre-

monsoon 

Water 

Level (m 

bgl) 

Depth 

to 

bottom 

of 

Aquifer 

Group 

I  (m 

bgl) 

Total Thickness 

of formation 

below Pre-

monsoon Water 

Level & bottom 

of Unconfined 

Aquifer depth 

(m) 

Average 

Specific 

Yield 

(Sy) 

In-

Storage 

Fresh  

Ground 

Water 

Resources 

(ham) 

In-

Storage 

Saline 

Ground 

Water 

Resources  

(ham)  

Total 

Ground 

Water 

Resources 

(ham) 

In-

Storage 

Ground 

Water 

Resources 

(bcm) 

Total 

Geographical 

Area 

Total 

Fresh 

Water 

Total 

Saline 

Water 

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

1 Gulha 41769 41769 0 13 90 77 0.072 231567 0 231567 2.32 

2 Kaithal 54859 54859 0 10 100 90 0.072 355486 0 355486 3.55 

3 Kalayat 32286 31566 720 9 98 89 0.072 202275 4614 206889 2.07 

4 Pundri 44813 44813 0 17 109 92 0.072 296841 0 296841 2.97 

5 Rajaund 28539 24717 3822 15 95 80 0.072 142370 22015 164385 1.64 

6 Siwan  26140 26140 0 15 105 90 0.072 169387 0 169387 1.69 

 Kaithal 228406 223864 4542 13 100 86 0.072 1391539 28233 1419772 14.20 

 

 

 

 

 

 



 

Table-5: Block Wise Availability of Groundwater Dynamic & In-storage resources for both fresh and saline waters of Aquifer-II  

Assessment Area: Kaithal district for Aquifer-II (Confined Aquifer) 

S

r. 

N

o

. 

Name 

of 

Assess

ment 

Unit 

Areal extent (ha) Depth 

to Top 

of 

Aquife

r-II (m 

bgl) 

Thick

ness of 

piezo

metric 

level 

post 

monso

on (m 

bgl) 

Total 

Thickness 

of 

confined 

aquifer 

from pre-

monsoon 

head to 

top of 

confined 

aquifer 

depth (m) 

Total 

Thickn

ess of 

confine

d 

aquifer 

head to 

bottom 

of 

confine

d 

aquifer 

depth 

(m) 

Averag

e value 

of 

Storati

vity 

Avera

ge 

value 

of 

Specifi

c 

Yield 

Dyna

mic 

Fresh  

Groun

d 

Water 

Resou

rces 

(ham) 

[(4)*(7

)*(8)] 

In-

Storage 

Fresh  

Ground 

Water 

Resourc

es (ham) 

Dyn

ami

c 

Sali

ne  

Gro

und 

Wat

er 

Res

ourc

es 

(ha

m)  

In-

Stora

ge 

Salin

e  

Grou

nd 

Wate

r 

Reso

urces 

(ham

)  

Total 

Fresh 

Water 

Resour

ces 

(Dyna

mic+In-

Storage

) (ham) 

Total 

Saline 

Water 

Resou

rces 

(Dyna

mic+I

n-

Storag

e) 

(ham) 

Total 

Ground 

Water 

Resourc

es 

(Fresh&

Saline) 

(ham) 

Total 

Groun

d 

Water 

Resou

rces 

(Fresh

& 

Saline) 

(mcm) 

Total 

Geogr

aphica

l Area 

Fresh 

Water 

Sali

ne 

Wat

er 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1 Gulha 41769 41769 0 117 27 90 83 0.00009 0.072 331 249612 0 0 249942 0 249942 2499 

2 Kaithal 54859 54859 0 125 32 93 75 0.00009 0.072 449 296239 0 0 296688 0 296688 2967 

3 Kalayat 32286 31566 720 120 22 98 80 0.00009 0.072 272 181820 6 4147 182092 4153 186246 1862 

4 Pundri 44813 44813 0 129 35 94 71 0.00009 0.072 371 229084 0 0 229455 0 229455 2295 

5 Rajaund 28539 24717 3822 115 26 89 85 0.00009 0.072 194 151268 30 23391 151462 23421 174882 1749 

6 Siwan  26140 26140 0 112 28 84 88 0.00009 0.072 193 165623 0 0 165816 0 165816 1658 

 
Kaithal 228406 

22386

4 
4542 120 28 91 80 0.00009 0.072 1799 1294829 37 26271 

129662

9 
26307 1322936 13229 



 

Table-6: Block Wise Availability of Groundwater Dynamic & In-storage resources for both fresh and saline waters of Aquifer-III 

Assessment Area: Aquifer-III (Confined Aquifer) in Kaithal district 

Name 

of 

Assess

ment 

Unit 

Areal extent (ha) Depth 

to Top 

of 

Aquif

er-III 

(m 

bgl) 

Thick

ness of 

piezo

metric 

level 

post 

monso

on (m 

bgl) 

Total 

Thickness 

of confined 

aquifer 

from pre-

monsoon 

head to 

bottom of 

confined 

aquifer 

depth (m) 

Total 

Thickness 

of 

confined 

aquifer 

head to 

bottom of 

confined 

aquifer 

depth (m) 

Average 

value of 

Storativi

ty 

Avera

ge 

value 

of 

Specifi

c 

Yield 

Dyna

mic 

Fresh  

Grou

nd 

Wate

r 

Reso

urces 

(ham

) 

In-

Storage 

Fresh  

Ground 

Water 

Resourc

es (ham) 

Dyna

mic 

Saline  

Groun

d 

Water 

Resou

rces 

(ham)  

In-

Storag

e 

Saline  

Groun

d 

Water 

Resou

rces 

(ham)  

Total 

Fresh 

Water 

Resourc

es 

(Dynami

c+In-

Storage) 

(ham) 

Total 

Saline 

Water 

Resou

rces 

(Dyna

mic+I

n-

Storag

e) 

(ham) 

Total 

Ground 

Water 

Resourc

es 

(Fresh&

Saline) 

(ham) 

Total 

Grou

nd 

Wate

r 

Reso

urces 

(Fres

h&Sa

line) 

(mcm

) 

Total 

Geogr

aphica

l Area 

Fresh 

Water 

Salin

e 

Wat

er 

Gulha 41769 41769 0 210 41 169 90 0.000046 0.072 322 270663 0 0 270985 0 270985 2710 

Kaithal 54859 54859 0 212 32 180 88 0.000046 0.072 450 347587 0 0 348037 0 348037 3480 

Kalayat 32286 31566 720 225 40 185 75 0.000046 0.072 266 170456 6 3888 170723 3894 174617 1746 

Pundri 44813 44813 0 226 35 191 74 0.000046 0.072 390 238764 0 0 239154 0 239154 2392 

Rajaund 28539 24717 3822 220 34 186 80 0.000046 0.072 210 142370 32 22015 142580 22047 164627 1646 

Siwan  26140 26140 0 230 40 190 70 0.000046 0.072 226 131746 0 0 131972 0 131972 1320 

Kaithal 22840

6 

223864 4542 221 37 184 80 0.000046 0.072 1873 1281398 38 25998 1283270 26036 1309307 13093 

 

 

 



 

Table-7: Block Wise Total Available Fresh & Saline Ground Water Resources Including 

Dynamic & Static Resources for 3 Aquifer groups up to the depth of 300m 

Assessment Area: Dynamic and In-storage Fresh and Saline Ground Water Resources estimated values in 

both Unconfined & Confined Aquifers up to depth of 300 m. 

Sl. 

No 

Assessment 

Area 

Dynamic 

Groundwater 

Resources  

(2013)            

AQUIFER-I  

(mcm)                

In-storage 

Fresh & 

Saline 

Groundwater 

Resources 

AQUIFER-I 

(mcm) 

Total 

Groundwater 

Resources in   

AQUIFER-I    

(mcm) 

Fresh & 

Saline In-

storage 

Groundwater 

Resources 

AQUIFER-II 

(mcm) 

Fresh & 

Saline In-

storage 

Groundwater 

Resources 

AQUIFER-

III (mcm) 

Total Availability 

of Fresh & Saline 

Groundwater 

both Dynamic & 

Static Resources 

in 3 Aquifers up 

to 300 m depth 

(mcm) 

1 Gulha 59.88 2315.67 2376 2499 2710 7585 

2 Kaithal 122.54 3554.86 3677 2967 3480 10125 

3 Kalayat 92.01 2068.89 2161 1862 1746 5770 

4 Pundri 134.14 2968.41 3103 2295 2392 7789 

5 Rajaund 76.07 1643.85 1720 1749 1646 5115 

6 Siwan  50.43 1693.87 1744 1658 1320 4722 

  Total 535.07 14197.72 14733 13229 13093 41055 

 

5.  GROUND WATER RELATED ISSUES 

Kaithal is famous for its paddy cultivation and the ground water quality in the district 

is potable up to some depth extent. The ground water is used for both the drinking and 

irrigation purposes therefore, the ground water is constantly being pumped for the irrigation 

due to its easy access through tube wells and they are the main source of irrigation. 

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

level as the recharge of the groundwater through rainfall and other sources are less than the 

overall extraction. 

5.1 Ground Water Irrigation Scenario: 

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

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

are shown in graphical figure (Fig-24) and details are given in Table-8, 9 & 10. 

 

 

 

 



 

Figure-24: Dis

Table-8: Distributio

No.  of tube we

Sr. 

No 

District Marginal 

(0-1 ha) 

1 Kaithal 0 

Table-9: Distributi

Sr. 

No 

District 20-40 mts 

1 Kaithal 0 

Table-10: Number of Ground

Ground Water S

 

Sr. No District 

1 Kaithal 

 

9%

2%

Irrigati

20-40 mts 40

Distribution of Irrigation tube wells as per depth

 

ribution of Tube wells according to Owner’s holdin

ube wells by size class of individual owner 

Small 

(1-2 ha) 

Semi-

Medium 

(2-4 ha) 

Medium 

(4-10ha) 

Public 

164 2052 7763 1059 

 

tribution of Tube wells according to Depth of tube 

40-60 mts 60-70 mts 70 -90 mts 90

29048 3195 848 

 

round Water Schemes and Potential Utilized by wa

ater Schemes according to water Distribution Syste

Open Water Channel 

 Lined/pucca Unlined/kutcha 

 28023 8637 

0%

79%

2% 10%

Irrigation tube wells as per depth.

40-60 mts 60-70 mts 70 -90 mts 90-110 m

r depth 

 

holding Size 

 

Group of 

Farmers 

Total 

25622 36660 

f tube well 

90-110 mts Total 

3569 36660 

 by water distribution 

n System 

 

Total 

36660 

110 mts



 

6.  AQUIFER MANAGEMENT PLAN  

A summery outline of the artificial recharge plan for the entire district of each OE 

block is given at the beginning in tabular forms. This is followed by the salient features of 

each block along with the detailed structure-wise recharge plan and cost estimates. Details of 

the block wise type of suitable recharge structures and volume of water assured for annual 

recharge for each block in rural area, urban area and artificial recharge in agricultural farms 

and design of recharge structures are considered for calculations of water savings. More than 

25 meter Mean decadal water level with falling trend is considered for block wise artificial 

recharge calculation. 

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 in the whole district.  

 

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, 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 and 

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 by the state of Haryana, 

particularly in overexploited blocks. There are around 26423 operated by farmers for 

irrigation through unlined/Katcha (99.46%) open channel system in Kaithal district where 

water from the tubewell is discharge to the agricultural field. In this process huge quantity of 

ground water is wasted in soil moisture and evaporation losses. 

Dynamic ground water resources (2011) indicate that Gross ground water draft for 

irrigation in Kaithal district is estimated at 1188.78 MCM. It is expected that around 50.73% 



 

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 297.95 MCM assuming there is no crop diversification by the farmers. 

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

Kaithal Districts. The measure if implemented will bring down the ground water overdraft 

from 204% to 153.27 %. The category of the blocks will also improve drastically resulting in 

boosting of agriculture and industrial development otherwise not sustainable in majority of 

the blocks in the state. 

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 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. This will also 

be useful in the waterlogged/ shallow water table areas as the seepage losses in these areas 

also aggravate the water logging. 

Government should make/launch a mission mode program for installing the 

underground pipe lines instead of having katcha channel in the entire Haryana. 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/Pulses: 

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

maize/Pulses 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 pulses 

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

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

irrigation in Kaithal district is estimated at 1141.14 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 67.21 MCM by adopting water conservation techniques. The adopted methods 

for saving of water through various approaches for district as given in detailed Table-11.



 

Table-11: Scope of Quantitative Impact on Stage of Development after applying various 

management strategies 

Water Saving methods to be adopted to reduce the present SOD % in Kaithal District 

District : 

Kaithal 

Net Annual 

Ground 

Water 

Availabilit

y (mcm)  

Total 

Draft 

(present) 

(mcm)  

Stage of 

development 

(%) as per 

GWR 2013  

Water Saving Method  SOD

% 

afterw

ards  

% paddy 

area to be 

converted 

to maize/ 

soyabin  

UGPL 

(mcm)  

AR 

(mcm) 

Crop 

diversification 

to Maize (mcm)  

Gulha  59.88 174.32 291 9.46 2.95 102.0 100 43 

Kaithal  122.54 265.43 217 14.83 2.48 125.6 100 40 

Kalayat  92.01 185.06 201 10.74 1.26 81.1 100 42 

Pundri  134.14 307.93 230 16.83 2.07 154.9 100 52 

Rajaund  76.07 153.96 202 8.88 2 67.0 100 39 

Siwan  50.43 120.17 238 6.47 2.15 61.1 100 40 

 



 

 

 

7. BLOCK WISE AQUIFER 

MAPS AND 

MANAGEMENT PLAN 

 
 

 

 

 

 

 

 

 

 



 

(I) GULHA BLOCK (418 SQ KM) 

Salient Information 

Population (2011) Rural-116016 

 Urban-38952 

 Total-154968 

Average Annual Rainfall   518 mm 

Agriculture and Irrigation Major Crops- Paddy, Wheat, Sugarcane, 

Cotton & Oil seeds 

Minor crops-Maize, Bajra, Potatos, Pulses etc 

Net Area Sown- 275 sq.km 

Total Cropped Area-317 sq.km 

Water Bodies & Canal Irrigation: Water bodies are available in the villages for the 

storm water and untreated waste water of villagers and that can be used for irrigation 

after treatment. The canal irrigation is also available in the Gulha (Cheek) block.   

Ground Water Resource Availability: Ground Water Resources available in the 

multiple group of aquifers. The resources are calculated as per Dynamic ground water 

resources (2013) and In-storage ground water resources up-to fresh and saline ground 

water. Block is categorized as Over-Exploited and present stage of ground water 

development is 291% as per Ground Water Assessment 2013.  

Ground water Extraction: Information regarding the abstraction from different 

Aquifers is not available, but there are drinking water supplies from tubewells tapping 

combined aquifer and separate aquifer could not be assessed separately. 

Water level Behavior: 

Avg. Pre Monsoon ~28.46 mbgl & Avg. Post Monsoon ~29.70 mbgl 

Aquifer Disposition: Multiple Aquifer System  

Aquifer Geology Thickness of 

Granular 

Zones (m) 

Discharge (lpm) Transmissivity 

(m2/day) 

Storativity 

Aquifer-I (0-105m) 

(Unconfined) 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

d
e

p
o

si
ts

 

~30 ~2328 ~480 -- 

Aquifer-II (120-200m) 

Confined 
~25 -- -- -- 

Aquifer-II (210-290m) 

Confined 
~40 -- -- -- 

Aquifer comprises of both fresh and saline water and the main aquifer materials are 

sand, clay and mixed with Kankar. 



 

3D Lithological Fence diagram 

 

2D Lithological Cross-section 

 

 

 

 

 

 

 



 

Ground Water Resource, Extraction, Contamination and Other Issues 

 

Aquifer wise 

Ground 

Resource 

available 

(mcm) 

 

 

Dynamic Ground Water 

Resources MCM 

Aquifer-I Aquifer-II Aquifer-III 

Fresh Saline Fresh Saline Fresh Saline 

60 -- 3.31 0 3.22 0 

In-storage Ground 

Water Resources MCM 

2316 0 2496 0 2707 0 

Total resources in MCM 7585 

Ground Water 

Extraction (in 

mcm) 

Irrigation  1607 

Domestic & Industrial 13.66 

Provision for domestic & Industrial 

requirement upto 2025 (in mcm) 

13.66 

Chemical Quality of ground water & 

contamination  

Suitable for drinking, irrigation and industrial 

purposes 

Other issues Declining water level trend & Quality issues like 

inland salinity etc. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for 

recharge and proposed interventions 

Volume of unsaturated zone up to the average 

depth to water level (up to 15 m gbl). The 

recharge through AR can be possible ~282 mcm 

Other interventions proposed Remediation techniques for Inland salinity 

issues  

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) 

will save 9.46 mcm volume of water wastage 

Change in cropping pattern Proposed to change 43% area of total area for 

changing cropping pattern from paddy to 

maize/soyabean (102 mcm water can be saved) 

Alternate water sources Tanks, ponds and canals 

Regulation and Control Have to adopt the techniques for inland salinity 

water treatment and utilization for all users. Water 

conservation. 

Other interventions proposed, if 

any 

 -- 

  



 

(II) KAITHAL BLOCK (549 SQ KM) 

Salient Information 

Population (2011) Rural-211114 

 Urban-144915 

 Total-356029 

Average Annual Rainfall   523 mm 

Agriculture and Irrigation Major Crops- Paddy, Wheat, Sugarcane, 

Cotton & Oil seeds 

Minor crops-Maize, Bajra, Potatos, Pulses etc 

Net Area Sown- 384 sq.km 

Total Cropped Area-441 sq.km 

Water Bodies & Canal Irrigation: Water bodies are available in the villages for the 

storm water and untreated waste water of villagers and that can be used for irrigation 

after treatment. The canal irrigation is also available in the Kaithal block. 

Ground Water Resource Availability: Ground Water Resources available in the 

multiple group of aquifers. The resources are calculated as per Dynamic ground water 

resources (2013) and In-storage ground water resources up-to fresh and saline ground 

water. Block is categorized as Over-Exploited and present stage of ground water 

development is 217% as per Ground Water Assessment 2013. 

Ground water Extraction: Information regarding the abstraction from different 

Aquifers is not available, but there are drinking water supplies from tubewells tapping 

combined aquifer and separate aquifer could not be assessed separately. 

Water level Behavior: 

Avg. Pre Monsoon ~21.48 mbgl & Avg. Post Monsoon ~23.14 mbgl 

Aquifer Disposition: Multiple Aquifer System  

Aquifer Geology Thickness of 

Granular 

Zones (m) 

Discharge (lpm) Transmissivity 

(m2/day) 

Storativity 

Aquifer-I (0-105m) 

(Unconfined) 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

d
e

p
o

si
ts

 

~60 ~1500 ~686 -- 

Aquifer-II (120-200m) 

Confined 
~30 -- -- -- 

Aquifer-II (210-290m) 

Confined 
~30 -- -- -- 

Aquifer comprises of both fresh and saline water and the main aquifer materials are 

sand, clay and mixed with Kankar. 



 

3D Lithological Fence diagram  

 

 

 

2D lithological cross-section 

 

 

 

 

 

 



 

Ground Water Resource, Extraction, Contamination and Other Issues 

 

Aquifer wise 

Ground 

Resource 

available 

(mcm) 

 

 

Dynamic Ground Water 

Resources MCM 

Aquifer-I Aquifer-II Aquifer-III 

Fresh Saline Fresh Saline Fresh Saline 

122 -- 4.49 0 4.5 0 

In-storage Ground 

Water Resources MCM 

3555 0 2962 0 3476 0 

Total resources in MCM 10125 

Ground Water 

Extraction (in 

mcm) 

Irrigation  251.7 

Domestic & Industrial 13.66 

Provision for domestic & Industrial 

requirement upto 2025 (in mcm) 

30.31 

Chemical Quality of ground water & 

contamination  

Suitable for drinking, irrigation and industrial 

purposes 

Other issues Declining water level trend & Quality issues like 

inland salinity etc. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for 

recharge and proposed interventions 

Volume of unsaturated zone up to the average 

depth to water level (up to 15 m gbl). The 

recharge through AR can be possible ~308 mcm 

Other interventions proposed Remediation techniques for Inland salinity 

issues  

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) 

will save 14.83 mcm volume of water wastage 

Change in cropping pattern Proposed to change 40% area of total area for 

changing cropping pattern from paddy to 

maize/soyabean (126 mcm water can be saved) 

Alternate water sources Tanks, ponds and canals 

Regulation and Control Have to adopt the techniques for inland salinity 

water treatment and utilization for all users. 

Water conservation. 

Other interventions proposed, if 

any 

 -- 

  



 

(III) KALAYAT BLOCK (323 SQ KM) 

Salient Information 

Population (2011) Rural-112458 

 Urban-18660 

 Total-131118 

Average Annual Rainfall   403 mm 

Agriculture and Irrigation Major Crops- Paddy, Wheat, Sugarcane, 

Cotton & Oil seeds 

Minor crops-Maize, Bajra, Potatos, Pulses etc 

Net Area Sown- 212 sq.km 

Total Cropped Area-244 sq.km 

Water Bodies & Canal Irrigation: Water bodies are available in the villages for the 

storm water and untreated waste water of villagers and that can be used for irrigation 

after treatment. The canal irrigation is also available in the Kalayat block. 

Ground Water Resource Availability: Ground Water Resources available in the 

multiple group of aquifers. The resources are calculated as per Dynamic ground water 

resources (2013) and In-storage ground water resources up-to fresh and saline ground 

water. Block is categorized as Over-Exploited and present stage of ground water 

development is 201% as per Ground Water Assessment 2013. 

Ground water Extraction: Information regarding the abstraction from different 

Aquifers is not available, but there are drinking water supplies from tubewells tapping 

combined aquifer and separate aquifer could not be assessed separately. 

Water level Behavior: 

Avg. Pre Monsoon ~6.72 mbgl & Avg. Post Monsoon ~6.32 mbgl 

Aquifer Disposition: Multiple Aquifer System  

Aquifer Geology Thickness of 

Granular 

Zones (m) 

Discharge (lpm) Transmissivity 

(m2/day) 

Storativity 

Aquifer-I (0-105m) 

(Unconfined) 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

d
e

p
o

si
ts

 

~30 ~783-840 ~1293 6.37x10-5 

Aquifer-II (120-200m) 

Confined 
~25 ~783 ~460 6.60x10-5 

Aquifer-II (210-290m) 

Confined 
~25 ~519 ~98 5.68x10-4 

Aquifer comprises of both fresh and saline water and the main aquifer materials are 

sand, clay and mixed with Kankar. 



 

3D Lithological Fence diagram  

 

 

 

2D lithological cross-section 

 

 

 

 

  



 

Ground Water Resource, Extraction, Contamination and Other Issues 

 

Aquifer wise 

Ground 

Resource 

available 

(mcm) 

 

 

Dynamic Ground Water 

Resources MCM 

Aquifer-I Aquifer-II Aquifer-III 

Fresh Saline Fresh Saline Fresh Saline 

92 -- 2.7 0.06 2.7 0.06 

In-storage Ground 

Water Resources MCM 

2023 46 1818 41 1705 39 

Total resources in MCM 5770 

Ground Water 

Extraction (in 

mcm) 

Irrigation  182.4 

Domestic & Industrial 2.7 

Provision for domestic & Industrial 

requirement upto 2025 (in mcm) 

2.7 

Chemical Quality of ground water & 

contamination  

Suitable for drinking, irrigation and industrial 

purposes 

Other issues Declining water level trend & Quality issues like 

inland salinity etc. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for 

recharge and proposed interventions 

Volume of unsaturated zone up to the average 

depth to water level (up to 17 m gbl). The 

recharge through AR can be possible ~549 mcm 

Other interventions proposed Remediation techniques for Inland salinity issues  

 

Demand Side Interventions 

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

save 10.74 mcm volume of water wastage 

Change in cropping pattern Proposed to change 42% area of total area for 

changing cropping pattern from paddy to 

maize/soyabean (81 mcm water can be saved) 

Alternate water sources Tanks, ponds and canals 

Regulation and Control Have to adopt the techniques for inland salinity water 

treatment and utilization for all users. Water 

conservation. 

Other interventions proposed, if 

any 

 -- 

 

 

 

  



 

(IV) PUNDRI BLOCK (448 SQ.KM) 

Salient Information 

Population (2011) Rural-178627 

 Urban-33484 

 Total-212111 

Average Annual Rainfall   523 mm 

Agriculture and Irrigation Major Crops- Paddy, Wheat, Sugarcane, 

Cotton & Oil seeds 

Minor crops-Maize, Bajra, Potatos, Pulses etc 

Net Area Sown- 334 sq.km 

Total Cropped Area-384 sq.km 

Water Bodies & Canal Irrigation: Water bodies are available in the villages for the 

storm water and untreated waste water of villagers and that can be used for irrigation 

after treatment. The canal irrigation is also available in the Pundri block.   

Ground Water Resource Availability: Ground Water Resources available in the 

multiple group of aquifers. The resources are calculated as per Dynamic ground water 

resources (2013) and In-storage ground water resources up-to fresh and saline ground 

water. Block is categorized as Over-Exploited and present stage of ground water 

development is 230% as per Ground Water Assessment 2013.  

Ground water Extraction: Information regarding the abstraction from different 

Aquifers is not available, but there are drinking water supplies from tubewells tapping 

combined aquifer and separate aquifer could not be assessed separately. 

Water level Behavior: 

Avg. Pre Monsoon ~18.36 mbgl & Avg. Post Monsoon ~19.54 mbgl 

Aquifer Disposition: Multiple Aquifer System 

Aquifer Geology Thickness of 

Granular Zones 

(m) 

Discharge 

(lpm) 

Transmissivity 

(m2/day) 

Storativity 

Aquifer-I (0-105m) 

(Unconfined) 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

d
e

p
o

si
ts

 ~35 ~961 ~1410 1.59x10-3 

Aquifer-II (120-200m) 

Confined 
~45 ~795 ~239 1.10x10-4 

Aquifer-II (210-290m) 

Confined 
~25 ~613 ~81 8.85x10-5 

Aquifer comprises of both fresh and saline water and the main aquifer materials are 

sand, clay and mixed with Kankar. 



 

3D Lithological Fence diagram 

 

2D Lithological Cross-sections 

 

 



 

Ground Water Resource, Extraction, Contamination and Other Issues 

 

Aquifer wise 

Ground 

Resource 

available 

(mcm) 

 

 

Dynamic Ground Water 

Resources MCM 

Aquifer-I Aquifer-II Aquifer-III 

Fresh Saline Fresh Saline Fresh Saline 

134 -- 3.7 0 3.9 0 

In-storage Ground 

Water Resources MCM 

2968 0 2291 0 2388 0 

Total resources in MCM 7789 

Ground Water 

Extraction (in 

mcm) 

Irrigation  285.7 

Domestic & Industrial 22.2 

Provision for domestic & Industrial 

requirement upto 2025 (in mcm) 

22.2 

Chemical Quality of ground water & 

contamination  

Suitable for drinking, irrigation and industrial 

purposes 

Other issues Declining water level trend & Quality issues like 

inland salinity etc. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for 

recharge and proposed interventions 

Volume of unsaturated zone up to the average 

depth to water level (up to 9 m gbl). The 

recharge through AR can be possible ~209 mcm 

Other interventions proposed Remediation techniques for Inland salinity 

issues  

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) 

will save 16.83 mcm volume of water wastage 

Change in cropping pattern Proposed to change 52% area of total area for 

changing cropping pattern from paddy to 

maize/soyabean (155 mcm water can be saved) 

Alternate water sources Tanks, ponds and canals 

Regulation and Control Have to adopt the techniques for inland salinity 

water treatment and utilization for all users. Water 

conservation. 

Other interventions proposed, if 

any 

 -- 

 

 

 

 

 



 

(V) RAJAUND BLOCK (285 SQ.KM) 

Salient Information 

 

Population (2011) Rural & Urban Total -120711 

Average Annual Rainfall   403 mm 

Agriculture and Irrigation Major Crops- Paddy, Wheat, Sugarcane, 

Cotton & Oil seeds 

Minor crops-Maize, Bajra, Potatos, Pulses etc. 

Net Area Sown- 188 sq.km 

Total Cropped Area-216 sq.km 

Water Bodies & Canal Irrigation: Water bodies are available in the villages for the 

storm water and untreated waste water of villagers and that can be used for irrigation 

after treatment. The canal irrigation is also available in the Rajaund block. 

Ground Water Resource Availability: Ground Water Resources available in the 

multiple group of aquifers. The resources are calculated as per Dynamic ground water 

resources (2013) and In-storage ground water resources up-to fresh and saline ground 

water. Block is categorized as Over-Exploited and present stage of ground water 

development is 202% as per Ground Water Assessment 2013.  

Ground water Extraction: Information regarding the abstraction from different 

Aquifers is not available, but there are drinking water supplies from tubewells tapping 

combined aquifer and separate aquifer could not be assessed separately. 

Water level Behavior: 

Avg. Pre Monsoon ~9.43 mbgl & Avg. Post Monsoon ~9.98 mbgl 

Aquifer Disposition: Multiple Aquifer System  

Aquifer Geology Thickness of 

Granular 

Zones (m) 

Discharge (lpm) Transmissivity 

(m2/day) 

Storativity 

Aquifer-I (0-105m) 

(Unconfined) 

Q
u

a
te

rn
a

ry
 

A
ll

u
v

ia
l 

d
e

p
o

si
ts

 

~45 ~1500 ~686 -- 

Aquifer-II (120-200m) 

Confined 
~50 -- -- -- 

Aquifer-II (210-290m) 

Confined 
~50 -- -- -- 

Aquifer comprises of both fresh and saline water and the main aquifer materials are 

sand, clay and mixed with Kankar. 

 



 

3D Lithological Fence diagram 

 

 

 

 

2D Lithological Cross-section 

 

 

 



 

Ground Water Resource, Extraction, Contamination and Other Issues 

 

Aquifer wise 

Ground 

Resource 

available 

(mcm) 

 

 

Dynamic Ground Water 

Resources MCM 

Aquifer-I Aquifer-II Aquifer-III 

Fresh Saline Fresh Saline Fresh Saline 

76 -- 1.91 0.3 2.1 0.32 

In-storage Ground 

Water Resources MCM 

1423 220 1512 243 1423 220 

Total resources in MCM 5115 

Ground Water 

Extraction (in 

mcm) 

Irrigation  150.8 

Domestic & Industrial 3.15 

Provision for domestic & Industrial 

requirement upto 2025 (in mcm) 

3.15 

Chemical Quality of ground water & 

contamination  

Suitable for drinking, irrigation and industrial 

purposes 

Other issues Declining water level trend & Quality issues like 

inland salinity etc. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for 

recharge and proposed interventions 

Volume of unsaturated zone up to the average 

depth to water level (up to 10 m gbl). The 

recharge through AR can be possible ~395 

mcm 

Other interventions proposed Remediation techniques for Inland salinity 

issues  

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) 

will save 8.88 mcm volume of water wastage 

Change in cropping pattern Proposed to change 39% area of total area for 

changing cropping pattern from paddy to 

maize/soyabean (67 mcm water can be saved) 

Alternate water sources Tanks, ponds and canals 

Regulation and Control Have to adopt the techniques for inland salinity 

water treatment and utilization for all users. Water 

conservation. 

Other interventions proposed, if 

any 

 -- 

  



 

(VI) SIWAN BLOCK (261 SQ KM) 

Salient Information 

Population (2011) Rural-99367 

 Urban-18660 

 Total-118027 

Average Annual Rainfall   518 mm 

Agriculture and Irrigation Major Crops- Paddy, Wheat, Sugarcane, 

Cotton & Oil seeds 

Minor crops-Maize, Bajra, Potatos, Pulses etc 

Net Area Sown- 181 sq.km 

 Total Cropped Area-208 sq.km 
Water Bodies & Canal Irrigation: Water bodies are available in the villages for the 

storm water and untreated waste water of villagers and that can be used for irrigation 

after treatment. The canal irrigation is also available in the Siwan block.  

Ground Water Resource Availability: Ground Water Resources available in the 

multiple group of aquifers. The resources are calculated as per Dynamic ground water 

resources (2013) and In-storage ground water resources up-to fresh and saline ground 

water. Block is categorized as Over-Exploited and present stage of ground water 

development is 238% as per Ground Water Assessment 2013.  

Ground water Extraction: Information regarding the abstraction from different 

Aquifers is not available, but there are drinking water supplies from tubewells tapping 

combined aquifer and separate aquifer could not be assessed separately. 

Water level Behavior: 

Avg. Pre Monsoon ~35.37 mbgl & Avg. Post Monsoon ~37.36 mbgl 

Aquifer Disposition: Multiple Aquifer System  

Aquifer Geology Thickness of 

Granular 

Zones (m) 

Discharge (lpm) Transmissivity 

(m2/day) 

Storativity 

Aquifer-I (0-105m) 

(Unconfined) 
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~60 ~435-4656 ~400-1400 -- 

Aquifer-II (120-200m) 

Confined 
~40 -- -- -- 

Aquifer-II (210-290m) 

Confined 
~45 -- -- -- 

Aquifer comprises of both fresh and saline water and the main aquifer materials are 

sand, clay and mixed with Kankar. 



 

3D Lithological Fence diagram  

 

 

 

 

2D lithological cross-section 

 

 

 

 



 

Ground Water Resource, Extraction, Contamination and other Issues 

 

Aquifer wise 

Ground 

Resource 

available 

(mcm) 

 

 

Dynamic Ground Water 

Resources MCM 

Aquifer-I Aquifer-II Aquifer-III 

Fresh Saline Fresh Saline Fresh Saline 

50 -- 1.93 0 2.3 0 

In-storage Ground 

Water Resources MCM 

1693 0 1656 0 1317 0 

Total resources in MCM 4722 

Ground Water 

Extraction (in 

mcm) 

Irrigation  109.81 

Domestic & Industrial 10.36 

Provision for domestic & Industrial 

requirement upto 2025 (in mcm) 

10.36 

Chemical Quality of ground water & 

contamination  

Suitable for drinking, irrigation and industrial 

purposes 

Other issues Declining water level trend & Quality issues like 

inland salinity etc. 

 

Ground Water Resource Enhancement 

Aquifer wise space available for 

recharge and proposed interventions 

Volume of unsaturated zone up to the average 

depth to water level (up to 13 m gbl). The 

recharge through AR can be possible ~391 mcm 

Other interventions proposed Remediation techniques for Inland salinity 

issues  

 

Demand Side Interventions 

Advanced Irrigation Practices Lining of underground pipelines (Kutcha channel) 

will save 6.47 mcm volume of water wastage 

Change in cropping pattern Proposed to change 40% area of total area for 

changing cropping pattern from paddy to 

maize/soyabean (61 mcm water can be saved) 

Alternate water sources Tanks, ponds and canals 

Regulation and Control Have to adopt the techniques for inland salinity 

water treatment and utilization for all users. Water 

conservation. 

Other interventions proposed, if 

any 

 -- 

 

 

 

 

 

 

 

 



 

8. CONCLUSIONS AND RECOMMENDATIONS 

 In Kaithal district, the ground water problems are increasing day by day. According to 

census 2011, the population is increased by 24% in the district in every year. The ground 

water exploitation is found increasing and present stage of ground water development is 

226% and falls in over-exploited category. It is managed by knowing the disposition of 

aquifers systems in this district, the attempt has been made through Aquifer mapping and 

management plans methodologies to initiate the ground water sustainability in proper 

manner. The water quality studies are concluded that the water quality in the eastern region of 

the Kaithal district is better than in the western region therefore the water level is shallow in 

the western part and it is deep in the eastern part. Therefore the water level is shallow in the 

western part of the district while the eastern parts having deeper water conditions. Inland 

salinity issues are majorly noticed and estimated resources for those waters in each aquifer 

wise and area wise estimated. The water levels are continuously declining in the eastern part 

of the district due to exploitation if this trend if following then the saline water from the 

western part will move towards the eastern part of the district and this saline water will mix 

with fresh water. Based up on all investigations, the following results and conclusions are 

made and given in below  

� The Kaithal district falls in Ghaggar Basin and occupied by geological formations of 

Quaternary age. 

� The major aquifer system of the Kaithal district is alluvial deposit occupied by older 

and younger alluvium which mainly comprised of sand, clay, silt and Kankar. 

� In this report, the aquifer mapping is done by using the litholog of wells to prepare 

cross sections and fence diagrams to understand the aquifer disposition system depth 

wise.  

� The Kaithal district consist mainly three aquifer groups up to depth of 300 m gbl. The 

main aquifers are unconfined and semi-confined to confined aquifers. The first aquifer 

group extends from ~110 m depth. The second aquifer extends from 125m to 210m. 

The third aquifers extend from 225m to >300m depth. These aquifers are separated by 

regional thick clay patches found with thickness of 20-25 m. 

� As per dynamic ground water resources as on March 2013, all six blocks of the 

district under over exploited category. Stage of ground water development of the 

blocks ranges from 201% (Kalayat block) to 291% (Gulha block). Over all stage of 

ground water development of the district is 226%. 



 

� Both Dynamic & In- storage ground water resources for fresh and saline waters have  

also been calculated up to the depth of 300 meters for all aquifer groups. 

• Ground water resources (Dynamic + In-storage) of Aquifer–I is 14733 MCM, 

Fresh & Saline ground water resources (Dynamic + In-storage) of Aquifer-II 

is 13229 MCM, whereas for Aquifer-III is 13093 MCM. Total ground water 

resources up to 300 m depth in the district are 41055 MCM. 

� Based on Dynamic ground water resources (as on March 2013) and considering the 

high ground water abstraction (1141 mcm) and overdraft (1207 mcm), it is suggested 

that proposed artificial recharge measures (13 mcm) and conserving ground water 

through laying of pipe line (67 mcm) will be useful. Long-term sustainability remains 

a serious issue until change of the paddy cultivation takes place in the area of all the 

blocks of Kaithal district. Other techniques of water saving and modern irrigation 

technology to be enforced to maximize the ground water development per drop of 

water use in the district. 

� Ground water regulation for protecting the Aquifer-I from rampant irrigation by the 

paddy crops in all blocks of the district is needed. 

� Also the aquifer mapping methodology is correct and each aquifer wise demarcation 

depth also confirmed through Isotope studies. 

� Isotope study reveals that ground water from aquifer-I and aquifer-II is derived from 

local precipitation and is in dynamic condition, whereas ground water from aquifer-

III is old and depleted indication high altitude recharge and long residence time. 

� Artificial recharge to ground water should be taken up in the urban and rural areas 

and 2165 mcm of water can be recharged through the unsaturated zones above the 

water table. 

RECOMMENDATIONS 

 The following remedial measures are recommended to minimize the declining ground 

water trend in parts of the Kaithal district as safeguard against environmental degradation. 

� Artificial 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 ground water withdrawal especially in the 

northern half of the district area.  

� Geophysical studies are required for the delineation of fresh water zones in part of the 

district. Also useful for delineation of interface between fresh and saline water depths. 



 

� Revival of water bodies like pond in the village could be recommended under scheme 

of drinking water mission for the sustainability of shallow tube wells and the crop of 

the area. 

� Water use efficiency should be enhanced by practicing modern methods of irrigation 

like Laser leveling, zero tillage, mulching, Sprinkler irrigation, drip Irrigation etc. 

� For effective water management techniques most suitable cost effective cropping 

pattern should be selected so that even high TDS ground water could be utilized for 

irrigating salt tolerant crops. 

� The ground water exploration along with micro level study should be taken up for 

mapping of flood plains of river Ghaggar and Markanda, which can have more 

prolific fresh water aquifers at deeper levels. 

� Subsurface drainage system may be laid down in Kalayat block to combat water 

logging. 

� Local populace to be educated regarding consequences of mining of ground water and 

need for its effective/economic use. 

� In the areas where water is saline and canal network is dense intensive study may be 

carried out to know the feasibility of conjunctive use of surface and ground water. 

� Micro level mapping of the ground water for fluoride concentration may be taken up 

and people may be educated about its harmful effect on human health and its remedial 

measures. 

 


