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S.A.S NAGAR DISTRICT AT A GLANCE 

 
Sl.NO                            ITEMS Statistics 

 

1. GENERAL INFORMATION  
 i. Geographical Area (sq. km.) 110 
 ii.         Administrative Divisions   
              Number of Tehsils 3 
              Number of Blocks 3 

              Number of Towns  
              Number of Villages   
 iii. Population  (As per 2001Census) 6,98,317 

 iv. Normal Annual Rainfall (mm) 1061 
2. GEOMORPHOLOGY  
 Major physiographic Units Alluvial plain and alluvial fan 
 Major Drainage Ghaggar and Sutlej 
3. LAND USE (Sq.km.)  
     a. Forest Area: 180 
     b. Net area sown: 750 

     c. Cultivable area: 1270 
4. MAJOR SOIL TYPES Tropical Arid Brown(Weakly 

solonized) 
5. AREA UNDER PRINCIPAL CROPS 

(Sq.km.) 
Kharif:590 Rabi:680 

6. IRRIGATION BY DIFFERENT SOURCES (Areas sq km) 

 Dugwells  

 Tubewells/Borewells 720 

 Tanks/ponds  
 Canals 30 
 Other sources  

 Net Irrigated area 750 

 Gross irrigated area 965 
7. NUMBER OF GROUNDWATER 

MONITORING WELLS OF CGWB  
 

 No. of dug wells 8 

 No of Piezometers 1 

8. PREDOMINANT GEOLOGICAL 
FORMATIONS 

Alluvium 

9. HYDROGEOLOGY  

 *Major  Water bearing formation 
*(Pre-monsoon depth to water level  
*(Post-monsoon depth to water level  

Sand 
4.1-13.02 
4.1-12.89 



 

*Long term water level trend in 10 yrs 
 

Fall -0.11 to 0.80 m/yr 

10. GROUND   WATER EXPLORATION BY 
CGWB 

 

 No. of wells drilled 
                            EW 
                            OW 
                            PZ 
                            SH 

 
11 
 
2 
1 

 Depth range (m) 295-590 

 Discharge (liters per minutes) 870-2407 

 Storativity (S) 7.3*10-4 – 2.4*10-3 
 Transmissivity (m2/day) 55-862 
11. GROUNDWATER QUALITY  

 Presence of Chemical constituents more 
than the permissible limit 
EC (micro mhos at 25oC) 
F (mg/l) 
As (mg/l) 
Fe (mg/l) 

 
 
- 
- 
- 
1.21 -1.26 

 Type of water Alkaline, Mixed type 

12 DYNAMIC GROUNDWATER RESOURCES 
(2004) MCM 

 

 Net annual ground water availability 
  

260.38 

 Annual Ground  Water Draft 226.88 

 Projected Demand for Domestic and 
industrial Uses upto 2025 

27.87 

 Stage of Ground Water Development 87% 

13 AWARENESS AND TRAINING ACTIVITY  

 Mass Awareness Programmes organized 1 

 Date  

 Place Khunni Majra, Kharar 

 No of participants 150 

14. EFFORTS OF ARTIFICIAL RECHARGE& 
RAIN WATER HARVESTING 

 

 Projects completed by CGWB (No.& Amount 
spent) 

4, Rs.96,31,0000/- 

 Projects under  technical guidance of CGWB 
(Numbers) 

4 

15. GROUND WATER CONTROL AND 
REGULATION 

 



 

 Number of OE Blocks.  NIL 

 Number of Critical Blocks 1 

 Number of blocks notified NIL 

16. MAJOR GROUND WATER PROBLEMS 
AND ISSUES. 
 

Decline in water level 
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1.0 INTRODUCTION 
 

S.A.S Nagar district located in the eastern part of the Punjab 
state and lies between North latitiudes of 30°21′00″ and 30°56′00″ and east 
longitudes of 76°30′00″ and 76°55′00″ covering a geographic ambience of 110 
sq.km. The district is bounded by Patiala and Fatehgrah Sahib district in the 
south-west, Ropar district in the northwest, Chandigarh and Panchkula in the 
east and Ambala district of Haryana state in the south. 

 
 The district was created by carving out 2 blocks (Sialba Majra and 
Kharar) from Ropar district and one block (Derabassi) from Patiala district. 
Administratively, the district is divided into 3 tehsil viz.,Derabassi, Mohali & 
Kharar comprising of 3 development blocks. The total population of the district 
is 6,98,317. Majority of the population reside in rural area. The rural and urban 
population as percentage to the total population are 61.15% and 38.85% 
respectively. The decennial growth rate (1991-2001) of population in the 
district is 21.95%. The literacy rate is 78.4% and the population density is 635 
persons/sq.km. 

 
The Ghaggar River and its tributaries form the natural drainage system 

on Derabassi block of the district. While north-eastern part is drained by 
Siswan Nadi, Jainti Devi Ki Rao and Patiali Rao, which emerge from the 
Siwalik Hills. The Siswan Nadi drains the northern part of the district and 
finally converges with Sutlej River in the Ropar district. While Jainti Devi Ki 
Rao and Patiali Rao drains in NE-SW direction and joins the Ghaggar River.  

 
The land use pattern of an area depends largely on climatological and 

physiographic features. Net area sown in the district is 750 sq.km, which 
constitute about 67.56% of the total area. Irrigation in the district is mainly by 
means of canals and tube wells. The area irrigated under tubewells 
constitutes about 74.61% of the gross irrigated area. Paddy constitutes the 
main Kharif crop whereas wheat is the main Rabi crop. 

 
 The CGWB has carried out hydrogeological surveys and groundwater 
exploration studies in the district. 

 
 
 
 
 
 
 



 



 

2.0    HYDROMETEROLOGY 

 

The climate of Mohali district can be classified as subtropical monsoon. 
The normal annual rainfall of the district is 1061 mm which is unevenly 
distributed over the area in 49 days. The south west monsoon contributes 
about 80% of annual rainfall.  
 

3.0 GEOMORPHOLOGY AND SOIL TYPES 
 
The area can be broadly grouped into two depending upon its 

geomorphic features as alluvial fan and alluvial plains. Alluvial fans are 
deposited by hill torrents with a wavy plain rather than a steep slope. Adjacent 
to the alluvial fan are the alluvial plains which forms a part of large Indo-
Gangetic Quaternary basin comprises of thick sand and silty sand layers 
interbedded with silt and clay beds. The alluvial plains are of vital economic 
value as it supports the dense population of the district.  

 
 The soils are mainly developed on alluvium under the dominant 
influence of climate followed by topography and time. The major soil type of 
the district is weakly solonized tropical arid brown soils. 

 

4.0    GROUND WATER SCENARIO 
 

4.1 Hydrogeology 
  
 The S.A.S Nagar district is occupied by Quaternary Alluvial deposits 
belonging to the vast Indo-Gangetic alluvial plains, which forms the main 
aquifer system. Groundwater occurs under phreatic conditions in the shallow 
aquifers while leaky confined to confined conditions occur along the deeper 
aquifers of Quaternary alluvial deposits. 
 
 The CGWB has drilled 11 exploratory wells, 2 slim holes and 1 
piezometer in the district in the depth range of 295-590 m bgl to determine the 
various aquifer systems and its extent. All the exploratory wells drilled in the 
Derabassi block were abandoned due to insufficient thickness of aquifer 
zones and low yield. Exploratory drilling has revealed 4-13 saturated granular 
zones comprising of fine to coarse sand, silt and kankar up to the total drilled 
depth of 460 m in Kharra and Sialba Majra blocks. The discharge ranges from 
870-2407 lpm for 21.65 and 11.36 m drawdown respectively. The 
transmissivity and hydraulic conductivity varies between 55 to 862 m2/day and 
7.4 -48m/day respectively. The storativity value ranges between 7.3*10-4-
2.4*10-3, which clearly indicates a leaky confined condition. 
 
 In the case of unconfined aquifer, depth to water level ranges from 4.1 
to 13.02 m bgl during pre-monsoon and 4.1 to 12.89 m bgl during post-
monsoon. In major part of the district, the water level ranges between 5 and  



 



 



 

10 m while the water level in the northern part is more than 10 m bgl. 
Seasonal fluctuation shows that, in general, there is an overall decline in the 
water level except few isolated patches. The long-term trend of water level 
(1997-2006) also shows that there is decline in water level on major part of 
the area ranging from 0.11 to 0.80 m/yr except a few isolated patches where 
the rise is at the rate if 0.51 m/yr which is insignificant.  
 

4.2  Ground Water Resources 
 
 Groundwater resource potential of the district has been assessed as 
per Groundwater Resource Estimation Methodology (GEC-97) by considering 
administrative block as the assessment unit. The gross groundwater draft for 
all the uses from the net annual groundwater availability of 260.38 MCM is 
226.88 MCMC, thus leaving 27.87 MCM for future irrigation development. The 
stage of groundwater development for all the three blocks exceeded 80%. 
The stage of groundwater development in Sialba Majra block is categorised 
as critical since there is a significant decline in water table during pre-
monsoon and post-monsoon, The DeraBassi block shows a development of 
84% which is categorised under semi-critical category while Kharar block with 
development of 88% is categorised under safe category since the water table 
doesn’t show significant decline during pre & post-monsoon. 
 
Block-wise Groundwater Resource of S.A.S Nagar district as on 
31.03.2004 

Block Name Net Annual 
Ground Water 
Availability 
(MCM) 

Existing 
Gross 
Ground 
Water 
Draft for 
irrigation 
(MCM) 

Existing 
Gross 
Ground 
Water 
Draft for 
all uses 
(MCM)  

Allocation 
domestic 
industrial 
upto next 
25 years 
(MCM) 

Net Ground 
Water 
Availability 
for future 
irrigation 
development   
(MCM)  

Stage 
Ground 
Water 
Developme
nt                               
(%) 

Category  

KHARAR 96.83 73.99 85.21 13.77 9.07 88 SAFE 

SIALBA  MAJRI 48.70 34.54 45.30 12.05 2.11 93 CRITICAL 

 
DERA BASSI 114.85 91.88 96.37 6.28 16.69 84 SEMI-CRITICAL 

TOTAL 260.38 200.41 226.88 32.11 27.87 87  

 

 The low development in Kharar block may be attributed to the 
continuous replenishment of aquifers from rivers such as Jainti Devi Ki Rao 
and Patiali Rao, which flow through the area. The stage of groundwater 
development in the district as a whole is 87%. 
 

4.3 Ground Water Quality  
 

 The ground water in the district is alkaline in nature with medium to 
high salinity. The chemical quality data from the shallow and deep aquifers 
indicate that all major cations (Ca, Mg, Na, K) and anions (CO3, HCO3, Cl,  



 



 

SO4) are within the permissible limits set by BIS, 1991. The physical 
parameter such as electrical conductivity shows a wide variation from 
520µS/cm in northern part to 1470µS/cm in the western part of the district. 
Nitrate and fluoride concentration is below the prescribed permissible limit in 
entire district. 
 
 Majority of the groundwater samples collected from the district show 
mixed type of chemical character. Since all the physical and chemical 
parameters are below the permissible limit prescribed by BIS the ground 
water in the area is suitable for drinking purposes. The suitability of 
groundwater for irrigation purpose is calculated by SAR and RSC values. The 
SAR and RSC value is below the permissible limit of 10.0 and 2.0 respectively 
in entire district. As per USSL diagram, ground water of the district falls in 
medium to high salinity hazard and low sodium hazard and hence it is suitable 
for irrigation in all types of soil.   
 
 Iron which is an essential plant and animal nutrient is found to be 
below the permissible limit except in some parts of the Kharar block where it 
is slightly higher than the permissible limit of 1.0mg/l. Arsenic is below 
permissible limit in the entire district. 
 
 
4.4 Status of Ground Water Development 
 
 Shallow tubewells are the most important groundwater development 
structures in the district. The shallow tubewells are in the depth range of 7-76 
m bgl tapping shallow granular zones. The granular zones are composed of 
sandy clay, sand and kankar. The discharge ranges from 153 to 1784 lpm 
with moderate drawdown. 
 
 Drinking water supply in rural and urban areas is mainly based on 
groundwater. Punjab State Tube well Corporation and Public Health 
Department has drilled boreholes in the depth range from 43 to 182 m bgl to 
cater the domestic and irrigation needs of the district. The discharge of these 
wells ranges frim 206 to 2873 lpm. Out of the net irrigated area of 750 sq.km 
in S.A.S Nagar district as much as 720 sq.km of land is irrigated by tube wells 
and rest by canals. Thus, 96% of the total irrigated area is irrigated by shallow 
and deep tube wells. This is supported by the increase in density of shallow 
tube wells in last few years. 
 
 
 
 
 
 
 
 



 



 

5.0 GROUND WATER MANAGEMENT STRATEGY 
 

5.1 Ground Water Development 
  
Further groundwater development can be done in entire district since the 
stage of groundwater development is less than 100% in all blocks. But due 
restriction to be given in the case of Sialba Majra block since it shows decline 
in water level during pre and post-monsoon. 
 Direct as wells as reverse rotary would be suitable for drilling in the 
alluvial areas of the district. Good well designs utilize the aquifers in an 
efficient manner in the low operation and maintenance cost. 
 
 The shallow tube wells up to 90 m can be constructed with a single 
straight assembly of 102 mm diameter with 15-30 m slotted pipes having 1.6 
mm slot size. The annular space should be shrouded with gravel o 1.5-4.7 
mm. Deep tube wells of high to moderate yield are feasible down to 350 m 
depth. A well design of 305/203 mm diameter with housing 35-70 m 
depending upon the water levels and expected drawdown is suitable. About 
20-30 m saturated granular zones can be tapped using 1.2-3.8 mm slot size 
and annular space to be shrouded with 1.5-9.54 mm size gravels.  
 

5.2 Water Conservation and Artificial Recharge 
 
 Four water conservation and artificial recharge schemes have been 
taken up by CGWB in Sailba Majri block, S.A.S Nagar district. The artificial 
structures proposed in these sites include lateral shaft and injection wells of 
75 m deep.  
 

6.0   GROUNDWATER RELATED ISSUES AND PROBLEMS 
 

The major problem in respect to groundwater in the district is the 
overall decline in the water level. It is apprehended that the declining 
groundwater trend will further aggravate with installation of more tube wells. 

 
7.0    AWARENESS & TRAINING ACTIVITY 
 
 A mass awareness programme was organised at Govt. Polytechnic 
College at Khunni Majra near Kharar in the topic of Rainwater Management 
for groundwater recharge during 2005-06. The programme gives emphasis on 
the role of panchayat in the rainwater management for groundwater recharge. 
 
 

 
 
 



 

8.0  RECOMMENDATIONS 
 

1. Groundwater resource in alluvial area in Kharar block is recommended 
for further development. 

2. It is necessary to regulate the construction of all groundwater abstraction 
structures in critical and semi-critical blocks 

3. In order to avert the declining trend of water levels in critical and semi-
critical blocks of  the district, groundwater management structures such 
as roof top rainwater harvesting system and recharge structures should 
be constructed which in turn augment the groundwater reservoir.  

4. Change in irrigation practice by cultivating crops consuming less quantity 
of water may be grown.  

5. Mass Awareness Programme should be conducted in the district by 
giving emphasis to over-exploitation and its consequences and need for 
its effective/economic use. 


