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GROUND WATER POTABILITY

With the rise in population and steady growth of
industries have increased the demand of ground water.
Although the Indira Gandhi canal water is utilized for
irrigation and drinking, ground water is the sole resource
of drinking water for local population in major region of
Bikaner district. The native ground water is highly
mineralised, a characteristic feature of arid climate. No
specific trend in variation of salinity is observed. The
map of salinity shows varying degree of mineralised
ground water. Fresh to slightly saline water with electrical
conductivity less than 2000 puS/cm occur in east and
south east. The moderately saline ground water (2000 to
4000 puS/cm) are available in east, west and southern
parts of Kolayat and Bikaner blocks. About 3.18%
waters occur in the salinity range of 6000 to 8000 us/
cm and cover the areas of moderate to high salinity. Rest
of 14.66% of ground waters in west and north-west of
Kolayat, Bikaner and Lunkaransar blocks and south of
Nokha block is saline to highly saline with electrical
conductivity of more than 8000 pS/cm.

The salinity varies from as low as 220 to as high
as 28000 us/cm with an average of 4295 uS/cm. The
water analyses reveal that 10.47%, 70.67% and 78.52%
well waters have electrical conductivity less than 1000,
3000 and 5000 uS/cm respectively. It is observed from
the bar chart that the ground water of Kolayat (27.27%)
and Lunkaransar (20.57%) have more salinity in
comparison to Nokha (3.70%) and Bikaner (11.96%)
blocks. The 92.59% well waters of Nokha block has
salinity less than 4000 uS/cm, showing the occurrence
of better quality of water. However, the eastern parts of
Bikaner and south-castern parts of Kolayat block have
similar ground water quality. Sodium and Chloride are
the principal cation and anion in ground walters irrespective
of hydrogeological aquifers. More than 47% ground
walters covering major region are of sodium-chloride
type and fall in high to very high class of salinity. The
high average values of chloride in ground waters of
Koyalat (1464 mg/L) and Lunkaransar (1385 mg/L)
blocks illustrate the ultimate stage of minerlization and
waters in most of the aquifers in north and west exists
in sluggish conditions. Besides this an arid climate and
wind blown sand also adds up to salinity in soils and
ground waters. Further salinity is also due to
hydrogeological barriers like clayey formation, gypsum
hardpans etc. present except in east and south-east.

Nitrate is the significant form of nitrogen present in
ground water and its concentration has not shown any
relationship with salinity. Low salinity waters in east and
south-east of Nokha, north-east of Bikaner, north-west
of Kolayat and south-east of Lunkaransar blocks, have
high nitrates ranging among 100 to 500 mg/L whereas
high salinity waters in west of Lunkaransar block have
less than 100 mg/L of nitrate except west of Bikaner. The
ground waters have high contents of nitrates in east and
south-east and have maximum values in the well waters
of Chhatargarh (1160 mg/L) in Bikaner, Mankasar (840
mg/L) in Kolayat, Raipura Hudda (1500 mg/L) in
Lunkaransar and Mainsar (1050 mg/L) in Nokha blocks
respectively. The percentage of well waters in various
ranges of nitrate is shown in bar chart and areal distribution
of nitrate is shown in map. Nitrate exceeds 100 mg/L in
51.85% well waters from Nokha block, showing that the
quality of ground water is seriously affected by nitrate
contamination. While 41.18% and 23.73% waters of
Lunkaransar and Bikaner blocks are relatively free from
nitrate hazard. Thus, the ground waters of the above
regions have a bearing on the potable water supplies due
to high contents of nitrate.
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Fluoride is an essential ingredient of drinking water
but its potable level depends upon the daily intake of
water by the consumer and the climatic conditions.
Fluoride have not shown any relationship with salinity
while the ground water with sodium bicarbonate type
character have been found to contain considerable fluoride
content. The ground water of the Nokha block is free
from fluoride hazard. About 88.68% water have less than
1.5 mg/L of fluoride while 11.32% fall above 1.5 mg/
L. The bar chart of fluoride reveals the presence of
fluoride in alarming concentration in ground water of
Lunkaransar block where 31.25% and 37.50% well water
have its concentration above 3.0 mg/L and between 1.5-
3.0 mg/L respectively. However, the ground water of
Bikaner (43.86%) and Kolayat (41.86%) are also
characterized by high fluorides i.e. above 1.50 mg/L
above 4 mg/L. It ranges from 0 to 8.68 mg/L in the well
water of Hariysar (Lunkaransar block), a highly
mineralised water with salinity of 20000 pS/cm and
sodium-chloride character. The chemical analyses reveal
that the saline water in l.unkaransar (average EC-5281
1S/em) and Kolayat (average EC-5531 uS/cm) blocks
are characterized by high fluorides with an average value
of 2.66 mg/L and 1.70 mg/L respectively. On the
contrary ground waters of Nokha (average EC-2450 uS/
cm & F-0.98 mg/L) and Bikaner (average EC-4493 uS/
cm & F-1.77 mg/L) blocks have comparatively low
fluorides as well as salinity. The fluoride map reveals
that slightly to moderately saline waters are normally free
from fluoride contamination. The high fluorides (above
4 mg/L) are associated with high salinity ground waters
and found in north-east and central parts of the district.
Few perched water bodies with low and high salinity
occurring along the canal region in west and north-west
has shown fluoride concentration.

The gypsum appears to be the main contributor of
alkaline-earths in ground water besides limestone, Tertiary
and Quaternary sediments. Water analyses have shown
appreciable concentration of alkaline earth in mineralised
ground water. The high average values of hardness in
Bikaner (576 mg CaCO,/L) Kolayat (841 mg CaCO,/L)
and Lunkaransar (616 mg CaCO,/L) are due to
mineralization except in Nokha block where it is 443 mg
CaCO];‘L. The hardness varies from 33 to as high as 3810
mg CaCO,/L in the saline ground water of Ballar in
Bikaner block. About 28.8% ground waters have total
hardness more than 600 mg CaCO, /L. Such high hardness
have rendered ground water uneconomical for washing
purposes while their use in irrigation may help in
maintaining the texture of soil.

With respect of ICMR-potability levels about 45%
and 78.5% ground water can be consider suitable for
drinking under maximum permissible level provided
health affecting constituents are well with in recommended
limits of potability. The analyses revel that more than
45% well waters are potable as well as safe for human
consumption. The drinking water suitability map clearly
illustrates the area where safe ground water is available.
Irrigation potential in east and south-east is promising.
According to anonymous water rating criteria, more than
85% ground waters having salinity less than 8000 uS/
cm can be used for growing semi-tolerant to salt-tolerant
crops with proper drainage for leaching out of salts from
root zone. Further the saline ground water can be best
utilised by blending with fresh water wherever canal
water is available within reach. In general, ground walter
is suitable for livestock consumption except those with
very high salinity or nitrate contents.
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NITRATE DISTRIBUTION
BIKANER DISTRICT
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