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GROUND WATER POTABILITY

Quality of ground water in Pali district is
significally influenced by semi-arid climate and
hydrogeological diversity-salinity, sodicity and fluoride
are the major factors affecting the ground water
quality.

The salinity of ground water varies from fresh
to highly saline ranging from 330 puS/cm (Ranalan;
Desuri block) to 36000 pS/cm (Chanod; Sumerpur
block). The fresh water pockets are mainly observed
in Bali, Desuri and Rani blocks of the district. In
these blocks the electrical conductivity (EC) of water
is less than 2000 pS/cm in more than 70% well
waters. In Pali and Rohat blocks, the ground water
is more saline. 40% and 65% well waters have EC
more than 8000 puS/cm. Among various aquifers, the
wells sunk in calcschist and calc-gneiss generally
yield water of low salinity whereas those in alluvium
yield ground water mostly of saline character. Granite
and gneisses form potential aquifers in the district and
yield water of moderate quality (Average EC-3577
pS/cm).

Geo-chemically, 40.2% ground water in the district
are of chloride type followed by 33% bicarbonate
type and 26.3% mix type of water. Among the
cations, sodium occurs as the major species in 75.4%
water samples followed by 22% as calcium-magnesium
dominating and 2.5% as calcium dominating. The
bicarbonate type of waters are characterised by low
salinity and low content of sodium and chloride.
Waters occurring near foothill zones and along the
rivers are mostly of bicarbonate type in chemical
character and have calcium or calcium plus magnesium
as dominating cations. These waters are usually fresh
in nature having salinity below 1500 pS/cm. Mix
type of water is transitional in character and occupy
the area between the bicarbonate type and chloride
type of water. In these waters, none of the anion has
dominating character. Mix type of water is generally
observed in south and east of Bali block, west of
Desuri block and east of Kharchi block. The chloride
type of waters have moderate to high salinity and
have sodium as the dominant cation. Most of the area
in northwest, west and a small patch in southwest of
the district has chloride type of water.

The concentration of nitrate in ground water is
generally low. Only 7.2 per cent well waters show
nitrate value above 100 mg/L. The area around Juni
Endla, Kirwa, Dhola, Akadara and Sanderao in west
of Rani and around Chhang in northeast is
characterised by such waters. Spot values of high
nitrate in ground water are also observed at Manihar
in Pali block (NO,; 350 mg/L), Khinwara in Rani
block (NO,; 203 mg/L), Chandanwal in Sojat block
(NO,; 123 mg/L) and Palri in Sumerpur block (NO;
310 mg/L). The maximum nitrate is observed in
ground water at Manihari in Pali block and Palri in
Sumerpur block.

Occurrence of high fluoride in ground water is
a serious health hazard if used as a drinking water
source. The district ranks among the fluoride prone
areas in the state. 71 per cent ground waters in the
district have fluoride content above 1.5 mg/L. In Bali,
Desuri, Pali and Sumerpur blocks the percentage of
such waters is 86, 75, 83 and 78 respectively.

444
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Fluoride rich waters are seen in almost all the
formations viz., alluvium, granite, gneisses etc. which
constitute major potential aquifers in the district.

The fluoride distribution map shows most of the
eastern and northern parts of the district being
occupied by ground water having fluoride concentration
more than 1.5 mg/L. At Gudalas and Malnu in Bali
block, Jetaran, Jajanwas and Latoti in Jetaran block,
Bithura Khurd, Marwar Jn. in Kharchi block, Bhalelao,
Bhumdara, Khorwa, Madri and Ramsia in Pali block,
Haripur, Nok and Sabalpura in Raipur block,
Bhakariwala gaon in Rohat block. Lundawas and
Sardarsamand in Sojat block, and Gogra and Kenpura
in Sumerpur block, the ground water has fluoride
content above 5.0 mg/L. The highest value of fluoride
12.0 mg/L is observed at Gogra in Sumerpur block.

The ground water in the district is characterised
by low to moderate hardness. 49.2, 31.0 and 19.7 per
cent water samples of the district are characterised by
hardness in the range 0-300, 300-600 and above 600
mg/L as calcium carbonate. The hardness of water is
comparatively more in northern part of the district
covering Rohat, Pali and Sojat blocks. 45%, 46% and
30% ground waters in these blocks have hardness
above 600 mg/L respectively. Rani block in south, on
the other hand, has modest values for hardness in
ground water, 83% well waters in the block are
characterised by hardness below 300 mg/L. The
maximum hardness in ground water is observed at
Kharchigaon in Kharchi block (2350 mg/L) whereas
the lowest value is seen at Takhatgarh in Sumerpur
block (85 mg/L).

Ground water is the major source of irrigation
in the district. As per the Anonymous water quality
criterion for rating the irrigation waters, 77.3 per cent
ground waters having salinity below 6000 uS/cm are
suitable for irrigation on the sandy loam soils of the
district for all type of crops. The next 5.7 per cent
waters of the salinity range 6000-8000 pS/cm could
be used for irrigating 'salt-tolerant crops including
wheat and mustard. The rest 17.1 per cent ground
waters having salinity above 8000 pS/cm, however,
unsuitable for irrigation owing to high salinity. These
waters are mostly found in Rohat and Pali blocks. It
is further observed that the saline waters have high
percentage of sodium (>70%) whereas the fresh
waters generally have residual sodium carbonate
(RSC) more than 2.0 meg/L. The two factors adversely
effect the soil properties by reducing the permeability
when such water is used for irrigation, high sodium
waters generally occur in Jetaran, Kharchi, Pali,
Raipur, Rohat and Sumerpur blocks whereas high
RSC waters are seen in Bali, Desuri, Jetaran and
Kharchi blocks.

An integrated map for drinking water quality
based upon the maximum permissible limits for
salinity, nitrate and fluoride content shows area in
central and western part of the district have ground
water of unsuitable quality owing to one or more
constituent above the maximum permissible limits.
Most of the area of Rohat, Sojat, Pali, Rani, Sumerpur
and Bali blocks fall in this zone. In the eastern part
of the district parallel to Aravalli Ranges, the ground
water, however, has suitable quality of water with few
exceptions.
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