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GROUND WATER POTABILITY

The district lies in the arid zone of western
Rajasthan. In absence of surface water resources the
local population depends primarily on ground water to
meet out their drinking and irrigation requirements.
Therefore, the quality of ground water is assuming a
great importance with the rise in population and growth
of industries in the district.

The ground water is characterised by medium to
high salinity as seen from the salinity map of ground
water. Fresh to slightly saline ground water having
electrical conductivity values below 2000 pS/cm occurs
in west, i.e., parts of Dungargarh blocks. The western
parts of Sardarshahar, Sujangarh, Ratangarh alongwith
some small patches near Churu and Rajgarh blocks
have ground water with salinity less than 4000 pS/cm.
The saline ground waters are widely distributed in
north, east and south-east. Thus, the ground water is
exclusively saline in Rajgarh, Taranagar, Ratangarh and
Churu blocks where salinity of ground water exceeds
8000-10000 uS/cm. The salinity of ground water ranges
from as low as 850 to as high as 25000 pS/em. The
bar chart of salinity indicates that the ground water from
Dungargarh (93.10%) and Ratangarh (72.72%) blocks
have more or less low salinity (EC<4000 pS/cm) as
compared to rest of the blocks. On the contrary, the
ground water of Rajgarh (38.09%), Taranagar (60%),
Churu (21.05%) and Sardarshahar (15%) are salinity
infested, i.e., electrical conductivity of ground water are
more than 8000 pS/cm. In general, Churu district has
saline (20.9%) to highly saline (17.15%) ground water
having electrical conductivity ranging between 5000-
8000 and more than 8000 nS/cm showing the availability
of limited potable ground water. The predominant
cation and anion in ground waters are sodium and
chloride respectively. More than 56% waters are of
sodium-chloride type and are distributed throughout the
district covering north east, central and south-east part.
Few localised patches are also found in west. The
analysis data reveals that sodium-chloride type waters
have high electrical conductivity and usually exist in
discharge zone. The influence of aridity and base
exchange phenomenon taking place between the
infiltrating water and information material is clearly
seen in north, east and south-east of the district by the
presence of highly saline ground waters.

Nitrate the ultimate oxidation state of nitrogen is
the source of pollution in ground water. Out of many
contributing factors of nitrate contamination, it is
observed that the main cause of nitrate hazard in the
district is the legume crops. The legume crop takes
nitrogen from the atmosphere and fixed it in the soil
as nitrate. The nitrate thus formed are often more than
plants need as such surplus nitrate is available for
leaching. The ground water is characterised by unusually
high concentration of nitrate. The map of nitrate
illustrates that low salinity waters particularly in west
contain high nitrates except few paltches around
Dungargarh and Sardarshahar where it is less than 100
mg/L. Thus nitrate concentration does not have any
resemblance with salinity. At many places high salinity
waters are found to contain low nitrate while slightly
saline waters are characterised with high nitrate contents.
The concentration of nitrate ranges from 6 to 995 mg/
L in the well water of Sarothia in Sujangarh with
salinity of 4600 pS/cm. The bar chart shows the
different ranges of nitrate in ground waters. Its
concentration is present in hazardous.levels. More than
79% ground water in the district have nitrate contents
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above 100mg/L, with an average value of 270mg/L. The
average nitrate concentration in various blocks is
294mg/L in Churu, 259mg/L in Dungargarh, 199mg/L
in Rajgarh, 285 mg/L in Ratangarh, 247mg/L in
Sardarshahar, 327mg/L in Sujangarh and 185mg/L in
Taranagar. The trend is clearly seen from the bar chart
which reveal the presence of very high nitrate
concentration in ground water of all the blocks. Only
31.25%, 28.95% & 50% ground water from Rajgarh,
Sardarshahar and Taranagar blocks have nitrates less
than 100 mg/L. Most of these waters are saline.

Fluoride is regarded as an essential constituent of
drinking water with regard to prevention of dental
carries in children and on the same time large
concentration may cause chronic fluorosis in adults.
The fluoride map indicates that high fluorides are
associated with saline waters in east and south-east. It
is seen from bar chart that fluoride contents in 81.25%,
82.76% & 78.129% well waters of Churu, Dungargarh
and Sujangarh ranges between 0 to 1.5 mg/L. The
fluoride concentration above 1.5 mg/L are noticed in
well waters of Rajgarh (75%), Ratangarh (57.89%),
Sardarshahar (55%) and Taranagar (100%) blocks. The
highest concentration is 11.6 mg/L in the well water of
Sobhasar with salinity of 4600 puS/cm. Regular intake
of water of high fluoride may cause endemic cumulative
fluorosis in children and adults. No relationship of
fluoride with alkalinity or salinity of ground water is
observed. The ground water is free from fluoride hazard
as more than 50.6% well waters are found to contain
less than 1mg/L of fluoride and occurs in west. The
factors like low solubility of calcium fluoride and
absorption of fluoride by the aquifer material usually
keep the concentration in low levels.

The very high hardness in ground waters restrict
their domestic suitability. The hardness ranges from 45
to 2060 mg CaCO,/L with an overall average of 532
mg CaCO,/L. However, the average hardness of ground
water is comparatively low (386 mg CaCO,/L) in
Dungargarh whereas all other blocks have very hard
waters with hardness of more than 500 mg CaCO,/L.
The analysis revel the increase in the concentration is
mainly due to mineralization of the ground waters.

The suitability of ground waters for drinking
reveals that 55.36% ground water can be used for
drinking under the relaxed level of dissolved solids
(3000 mg/L) as per ICMR potability recommendation
provided other harmful constituents are with in
recommended levels of potability. The presence of
abnormally high nitrate contents in low salinity waters
in the district (particularly in west) have rendered the
ground water unsuitable for drinking. On the contrary,
the unusually high salinity prevailing in ground water
of north and western region has created the acute
shortage of potable water. Irrigation potential in
Dungargarh block and western parts of Sardarshahar,
Sujangarh and Ratangarh block is very promising due
to the presence of low salinity ground waters with
electrical conductivity less than 4000 puS/cm and the
soils are sandy. On the other side well waters with
electrical conductivity values from 4000-8000 uS/cm
occur in south east of Ratangarh, around Churu and
parts of Rajgarh blocks for growing semi to salt-tolerant
crops. The 17.15% ground waters of north-east and
eastern parts of Sujangarh are very saline with electrical
conductivity value far above 8000 pS/cm and should be
considered unsuitable for irrigation.
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NITRATE DISTRIBUTION
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