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GROUND WATER POTABILITY

Quality of ground water is assuming a great
importance with the degradation of environment and
surface water resources. In absence of sustainable
surface water resources, the ground water is the sole
resource of safe drinking water in the district.

Chemical investigation of ground water shows
that the waters are fresh to slightly saline. The highly
undulating topography has a marked effect on the
water quality which changes from fresh to saline with
increase in depth to water at many places. The
salinity map illustrates the variation in the dissolved
solids of ground water. The salinity varies from fresh
in north, west and south-west to saline in east and
south-east. The average values of salinity of ground
water in Kumbhalgarh (906 uS/cm), Bhim (1282 pS/
c¢cm), Khamnor (1449 pS/cm) blocks reveal the
presence of fresh water while slightly saline in
Rajsamand (1583 pS/cm), Deogarh (1633 pS/cm)
and Amet (1739 pS/ecm) blocks. The salinity in
ground water of Railmagra block (Avg. EC 2434 S/
cm) falls in the moderately saline class. The minimum
and maximum salinity are noticed in the well water
of Aret ki Bhagal (400 puS/cm) in Kumbhalgarh block
and Kotri (8600 uS/cm) in Railmagra block
respectively. The bar chart of salinity indicates that
79.8% of ground water have EC less than 2000 uS/
cm and are found mostly in Kumbhalgarh, Bhim,
Khamnor, Rajsamand, Deogarh and parts of Amet
and Railmagra blocks. The moderately saline ground
water (15.61%) with salinity between 2000-4000 pS/
cm occur frequently in north and south east of
Railmagra block, small areas in north small patch in
north of Khamnor, south of Deogarh and north of
Bhim blocks. The saline ground water (12.89%)
falling in the range of 4000-6000 pS/cm and above
are found at Kelwa-Pasoond and Galwa-Jhar sections
in Rajsamand and Amet block respectively. Few
localised saline ground water pockets also exists in
Railmagra block.

The mix cationic character is predominant in
ground waters with bicarbonate as the principal
anion. The mix-bicarbonate type of water (50.79%)
are widely distributed in north, west and south of the
district. These mix-bicarbonate type of water have
salinity less than 1000 puS/cm with dominance of
alkaline earths showing the water are fresh in nature.
However, salinity of such waters in Deogarh, Khamnor,
Railmagra and Rajsamand blocks range between
1000-1500 pS/cm. More than 31.5% ground water
have mix-mix type character and fall in the slightly
saline class of salinity. The chloride type of water
(18%) having salinity above 2000 uS/cm occurs in
middle & south east of Amet, north of Rajsamand,
north-east and south of Railmagra, north of Khamnor,
south-east of Deogarh and entire north of Bhim
blocks.

DISTRICT RAJSAMAND

Fluoride in drinking water is essential for
prevention of dental carries in children and at the
same time if it is excess from the permissible limit,
may cause chronic fluorosis in adults. The fluoride
map indicates that the ground water is free from
fluoride hazard. The bar chart of fluoride reveals the
presence of fluoride contents less than 1.5 mg/L in
more than 75% well waters of Amet (75%), Bheem
(76%), Khamnor (100%), Kumbhalgarh (79.16%),
Rajsamand (77.78%) blocks. While the percentage of
well waters having fluoride less than 1.5 mg/L is
58.33 and 40.91% in Deogarh and Railmagra blocks
respectively. The fluoride contents between 1.5 to 3.0
mg/L are observed in 22% well waters and rest of the
4% water have been found to be associated with
fluorides above 3.0 mg/L. Such waters occur mostly
in Deogarh and Railmagra blocks which have the
high average values of 1.45 and 1.81 mg/L of fluoride
respectively. Fluoride contents varies from 0 to 5.94
mg/L with maximum in well water of Amaratiya in
Kumbhalgarh block, a moderately saline water (EC-
2300 uS/cm) with sodium-chloride bicarbonate type
character. :

Water analyses exhibit significant relationship
between fluoride and alkalinity of ground water.
Higher fluorides (above 1.5 to 3.0 mg/L) are associated
with low salinity waters with either sodium or mix-
biocarbonate type character and occur in south-east
and north-east of Bhim block; parts of Deogarh,
Kumbhalgarh, Amet, Rajsamand and major parts of
Railmagra blocks. More than 3.0 mg/L of fluoride are
also associated with low salinity and found in the
phyllite-schist aquifers of Meriya (EC-1600 uS/cm,
F-3.31 mg/L), Railmagra (EC-920 nS/cm, F-4.91 mg/
L and Sadri (EC-1690 pS/cm, F-4.00 mg/L) in
Railmagra block, Nathoowas (EC-1870 uS/ecm, F-
4,90 mg/L) in Rajsamand block. The granite-gneises/
calegneiss aquifers at Teeker (EC-670 uS/cm, F-4.90
mg/L in Amet block and Amartiya (EC-2300 uS/cm,
F-4.94 mg/L) in Kumbhalgarh also yield high
fluorides.

The nitrate content ranges from 0 to 370 mg/L
with an average value of 48 mg/L. The bar chart
illustrates that its concentration in more than 89%
ground waters have been less than 100 mg/L. The
ground waters in Bhim, Khamnor, Kumbhalgarh,
Railmagra and Rajsamand blocks are free from
nitrate contamination. High nitrates are normally
found in moderately saline water with electrical
conductivity of 2000-4000 1S/cm. About 11% ground
water have nitrates above 100 mg/L and includes well
waters from Amet, Bhim, Deogarh, Khamnor,
Kumbhalgarh, Rajsamand and Railmagra blocks
respectively. The contamination of ground water by
nitrates is significant in Amet (35%)& Khamnor
(16.67%) blocks and to some extent in Deogarh
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(9.66%) block. Few ground water pockets of nitrate
contamination are also noticed in Kumbhalgarh block
as seen from the nitrate map.

The ground water is hard in nature as shown by
the dominance of Alkaline earths in majority of the
well waters. The total hardness ranges from 100
mg CaCO,/L to 1950 mg CaCO,/L, a highly saline
water of Kotri in Railmagra block. Water analyses
reveal that 39.89% and 13% ground water have
hardness ranging between 300-600 mg CaCO,/L and
more than 600 mg CaCO. /L respectively. The very
high hardness in ground water restricts its suitability
for domestic purposes. The average hardness in
ground water of various blocks is above 360 mg
CaCO,/L except in Kumbhalgarh block (295 mg
CaCO,/L). The overall average hardness of 391 mg
CaCO,/L) in ground water illustrates the saturation of
alkaline earths by their dissolution from the calcareous
formations or by the base exchange phenomenon
between infiltrating water and aquifer material.

An integrated map of potability based in ICMR
drinking water standards of three main parameters i.e.
salinity, nitrate and fluoride clearly demarcates the
potable area. The water analyses reveal that 64.74%

ground waters are safe for human consumption. The
potable ground water are available throughout the
Kumbhalgarh, Khamnor, Bhim (except north) and
Deogarh (except south) blocks. The potability is
affected in Railmagra block due to the presence of
high fluoride and salinity. The potable water occurs
in major parts of Amet and Rajsamand blocks. The
high contents of nitrate and flouride along with
salinity have made the ground water unpotable
particularly in Amet block.

Agriculture is the main occupation of the local
population. Ground water in general is suitable for
irrigation. Around 80% ground water with low
salinity (<2000 pS/cm) are suitable for irrigating
most of the crops on loamy soils. Further 15.61%
ground waters with salinity ranging from 2000 to
4000 pS/cm can be used for growing salt-tolerant
crops on loamy soils with good drainage. The saline
waters having conductivity values above 4000 pS/cm
in Rajsamand, Bhim and Railmagra blocks are
unsuitable for irrigation on loamy soils. It is  also
observed from the analysis data that ground waters
are practically free from alkalinity hazard except the
waters of Railmagra block.. The use of gypsum is
recommended for checking the alkalinity hazard.
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