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Abstract 

	 Water is not only essential for drinking but also needed for agriculture and industrial use. 
However, for safe and sustainable use of water for any sector, its quality is to be ensured. Therefore, 
the study was carried out for water quality of samples collected from different sites in the Lake 
periphery as well as in the catchment areas. Groundwater samples were collected from different 
locations of Sambhar Lake city and its adjoining area for their physico-chemical studies. The standard 
methods of APHA were used to analysis 8 samples collected from hand pumps, bore wells and 
tube wells of the specified area. The analytical results show pH varies between 7.4-8.6, Electrical 
conductivity between 1723 µs/cm-23400 µs/cm, Total hardness between 402.0 mg/l-3657.0 mg/l, 
Calcium between 103.21 mg/l-943.43 mg/l, Alkalinity between 309.69 mg/l-496.92 mg/l, Chloride 
between 543.0 mg/l-9926.0 mg/l, Magnesium35.11 mg/l-316.0 mg/l, Total dissolved solids between 
1175 mg/l-14900 mg/l, Sulphate between 117.6 mg/l-943.98 mg/l, Fluoride between 0.69 mg/l-2.01 
mg/l, Nitrate between 7.69 mg/l-28.45 mg/l, Iron between 0.19 mg/l-0.42 mg/l, Boron between 0.76 
mg/l-1.98 mg/l, Zinc between 0.01 mg/l-0.97 mg/l, Chromium between 0.012 mg/l -0.033 mg/l, Copper 
between 0.037 mg/l -0.065 mg/l, Manganese between 0.11 mg/l-0.97 mg/l, Lead 0.011 mg/l-0.12 
mg/l, Sodium 67.0 mg/l -2312.0 mg/l, Potassium 3.40 mg/l -18.90 mg/l.

Key words: “Ground water, Sambhar Lake, Physicochemical”.

Introduction

	 During the past three decades, because 
of increased small and large scale industries in 
the country along with increasing population, there 
is a pressure on ground water resources1. It has 
been observed that nearly 10% of population is 
devoid of safe drinking water2.In India more than 
90% of population of several states is dependent 
on groundwater resource for drinking and other 
purposes3. Presently groundwater is a source 
used for agricultural and industrial sector4. Speedy 
increase in industrialization and urbanization leads 
to deterioration in the quality of groundwater5.In order 
to enhance industrial and agricultural productivity, 
the groundwater has been overexploited through 
bore well. This has led decrease in groundwater 

level. The contamination of groundwater has also 
been reported at certain sites6. Rajasthan state 
is characterized by high evaporation, extreme 
variations in the temperature low and erratic rainfall. 
Average rainfall in Jaipur district is 350.5 mm and 
therefore, it is categorized as arid zone. Due to 
shortage of water in these arid and semi arid areas, 
it is imperative to know the quality of ground water 
as the surface water sources are scrimpy. The 
character of ground water is the outcome of all the 
reaction and process that act on the water from the 
moment, it condenses in the atmosphere to the time, 
it is discharged by a well7. The quality of water is of 
main concern for human beings since it is directly 
linked with their welfare. Therefore, quality of water 
is most important aspect of water management8. 
The main objectives of the physicochemical study is 
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to know the distribution of solutes in ground water, 
and the suitability of the groundwater for domestic, 
agriculture and salt making purpose. 

Study area
	 Sambhar Salt Lake is the India’s largest 
saline Lake lying at a latitude and longitude of 
26°55’12"N and 75°12’00"E respectively. The Lake 
is elliptical in shape running about 22 km in length 
and is surrounded on all sides by Aravali mountain 
ranges. Sambhar Lake is designated as a Ramsar 
site (wetland of international importance No. 464 
March 1990), and Important Bird and Biodiversity 
area (IBA site No. IN-RJ-1) as it is key wintering 
area for thousands of flamingos and other migratory 
birds from northern Asia. It occupies an area of 
approximately 230 km2 with width varying from 3 
to 11 km. The average depth of water in Lake is 1 
m in dry season and maximum depth is 3 m which 
is achieved during the monsoon season. Mendha 
and Rupangarh are the two major streams that 
feed water in the Lake along with many rivulets and 
surface runoff9. From traditional times the Sambhar 
Lake is used for the production of salt. It has made 
Rajasthan the third largest salt producing state 
in India producing 196,000 tonnes of clean salt 
per year that is equal to 8.7 % of India’s total salt 
production. The traditional process of extracting 
salt from Sambhar Lake was monsoon dependent. 
However, today salt is produced mainly on the 
eastern side, with modern technology supported 
by the traditional methods. Deep bore wells are now 
used at salt production units to extract groundwater. 
The presence of salt Lakes and saline groundwater 

aggravate the availability of potable water supply for 
domestic, agricultural and industrial purposes. 

	 The stake holders and general public must 
be aware about the quality of water being used for 
different purposes. As such the information is also 
important for concerned government officials and 
policy makers regarding water distribution and its 
management. In view of ground water use by a large 
size of population in the area, the present study on 
ground water quality of adjoining areas of Sambhar 
Lake was carried out to assess physicochemical 
parameters such as pH, Electrical conductivity, Total 
hardness, Total dissolved solids, Calcium, Alkalinity, 
Chloride, Magnesium, Sulphate, Fluoride, Nitrate, 
Iron, Boron, Zinc, Chromium, Copper, Manganese, 
Lead, Sodium, Potassium. The groundwater samples 
were collected from eight different locations around 
Sambhar Lake. The ground water from hand pump 
(G4, G5) is used for domestic purpose and drinking, 
tube well (G1,G2,G3,G7,G8) is used for agriculture 
and bore well (G6) is  used  for salt making (Fig. 
1).

Materials and Methods

	 Groundwater samples from different hand 
pumps, tube wells and bore wells at 8 sampling 
points were analyzed. Water samples were collected 
in cleaned and washed glass bottles and brought 
to the laboratory for analysis. Physical parameters 
like pH, total dissolved solids (TDS), and electrical 
conductivity (EC) were determined at site with the 
help of digital portable meters (Hanna, Italy). The 

Fig. 1: Location map of study area 
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Fig. 2: Comparative values of groundwater parameters of different sites

selected water samples were collected labeled and 
were brought in to laboratory, analysis was done 
by adopting standard methods given in APHA10. 
Water used for preparation of solutions was double 
distilled and reagents used for the analysis were of 
AR grade.

Result and discussion

	 Among all the Eight different sampling 
locations  it reveals that the water sample G6 has 
the highest concentration of all parameters checked 
except PH, Iron, Zinc and Chromium  which were 
found highest in water  samples of G5,G2,G8 and 
G2 respectively. This is the reason that the water 
from this G6 bore well is not used for domestic use 
but only for the salt production and the water is 
extracted from the deeper depth. While as the lowest 
concentration of maximum parameters i,e  Electrical 
conductivity ,Total hardness, Calcium, Alkalinity, 
Chloride, Magnesium, Total dissolved solids, 
Sulphate, Fluoride, Nitrate, Zinc, Sodium, checked 
was found less in the ground water sample collected  

from site G5 hand pump and water is used  for 
domestic purpose by the people in that area. The pH 
value was lowest in G6. Iron, Boron, Chromium value 
was found lowest in G4. The lowest concentration 
of  Copper, Manganese,Lead and Potassium were 
reported in G7,G3,G1 and G3 respectively.

Conclusion

	 Analysis of groundwater samples collected 
from the study area indicates that the water used for 
drinking purpose is safe for drinking as the water 
samples were found to be within the permissible 
limits of drinking water standards given by BIS. 
But due to less availability of drinking water people 
are compelled to drink contaminated water or 
rely on tankers for drinking water. It is therefore 
recommended that a detailed hydro geophysical 
study be carried out to determine the depth and 
availability of ground water to meet the needs of 
existing population and for effective utilization and 
evaluation of groundwater resources as a reliable 
alternative source of water supply.
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