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NOTE ON THE QUALITY OF GROUNDWATER FOR IRRIGATION IN THE
SUBMONTANE T-RA_CTS AND INTERMONTANE VALLEY OF UTTAR PRADESH

K. V. RAGHAVARAO anp T. 8. RAJU
Exploratory Tubeweils Organisation, Ministry of Focd and Agriculture, Division IV, Roorkee

XPLORATORY drilling operations were
successfully carried out for the construction
of heavy duty water wells for irrigational pur-
poses 1n the year 1959-60 in the Bhabar forma-
ticns of Nainital Distriet and in the intermontarnc
valley of Dehra Dun District (Doon Valley).
(Geologically the Bhabar formations are con-
stituted of unconsolidated sand-boulder and clay-
boulder beds and the Doon alluvial fill is made
up of clays, sands and gravels assoclated with
boulders, cobbles and pebbles of limestone, and
quartzite.

For the study under consideration, water
samples have been obtained from the success-
fully completed wells, from water-bhearing {or-
mations occasionally as deep as four hundred
and fifty feet below land surface. The studies
are based .on the latest methods adopted by the
U.S. Department of Agriculture, using the
“Sodium Adsorption Ratio” or SAR for studying
the suifability of water for irrigation.
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In plotting the points on the diagram the
specific copductance is taken as TDS and for
{rrigation use, termed as “Salinity Hazard”. The

CONDU

SAR values are computed from the analyses
of well-waters and plotted on the vertical scale.
Table I shows that water samples have been
taken from set geological horizons.

From the locations of the points on the diagram
(Class C2-51), the following conclusions have
been drawh ;—

(1) Water wells located within the Bhabar
and close to the foothills zone of the Himalayas,
tap groundwater which is significantly low in
salinity and sodium hazards and as such the
water can be used on all soils and for most crops.
The irrigation water from such wells shows
that the calcium and magnesium ions exceed
sodium icons slightly., The waters are useful for
mainiaining good f{ilth and permeability of the
solls.

(2) Though all the values of SAR are gene-
rally well below ten as indicated in the diagram,
there 1s a tendency for the groundwaters close
to the seepage or spring line zone (j.e., at the
border of Bhabar and Tarai) to present a sodium
hazard problem. Also the analyses indicate that
sodium ions exceed the calcium and magnesium
ions 1n quantity. In wview of this, for any
groundwater lift irrigation projects, the study
of soils In this belf vis-g-vis chemical composi-
tion of groundwaters, may be desirable.

(3) The study of the usefulness of ground-
waters, in the intermontane valley, for irrigation
throws light on salinity hazard which needs
study on the crop patterns. The high calcium
conten: of the groundwater in the Doon Valley
may be attributed to the geological setting of
the wvalley, which borders the Krol limestone
belt of Himalayas with its alluvial fill rich in
gravels and pebbles of limestone. The soils are
likely to be enriched in their permeability from
the groundwaters, if applied for Iirrigational
purposes. The sodium hazard is thercby
minimised 1n this belt.

The studies are initttated for the first time
in the submontane and intermoitane tracix of
Himalayas and bears significance in their future
application to the entire Bhabar belt and inter-
montane valleys extending from Xashmir to
Assam.

The authors wish to place on record their
sincere thanks to Shri D. Mehta, Chief Enginec:,
ET.Q., New Delhi, and Shri M. P Pandey,
Executive Engineer, E.T.O, Roorkee, for the keen
interest they have evinced i the work,
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Analyses of water samples from geological zones at various depths

g 5 Chemical analysis {in paﬁs per million)
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i Goraparav® Bhater  (well 350°-496° 2784 189 9-3 180 %9.3 . . 8.8
(29°10° - 79°32°) p'aced in Bhabar)
2 Lalkuat | Brabar (23 wiles} 138-148’ 302 205 7-5 1630 1860 Trace 256 20+4
B (29°Q3°:79°31°) N. of seipage 163 -203 |
Is or spring line)  223'-2537
' & 268'-278
3 :,j Tanakpur* Bhabar (wellin 70— 907 300 82  6:0 21906 .. . ..
= (29°04" : 80' 03"y Blatar) 110°-212°
4+ 2  Clandni® Brabar (close to 67-168° 5154 350 8-05 18-0 183-0 ., . Q+()
5 {20°01" : 80°04") thesouthernex-
=) tremity of Bha-
bar)
5 Himmatpur™ Bhatar (close to  142-207" 480 2251 850 180 951.10 .. . 17+80
(290 20°:79°03')  the seepage or
sp-ing line) .
6 _ ¢ Premnaga T Doon alluvial fill  150-170 612 4] 7-5 344-0 329D .. 19:60 9634
o (30720°:77°58) 185°-275°
7 % g¢ Forest Research do. 280'-340" 500 .. 350:0 . . - .
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Chemical analysis (in parts per million) )
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! Goraparav* .. 17-76 2-6 35.6 18-4 8-0 1-589 1-8987 1-5486 Ca*t4-MpHt> Nat
(29-10°:79°32")
2 Lalkuat 27 1+8 6.2 17-0 8-1 0-212 3-239 0:2597 Cat+ 4 Mgt+> Nat
(20°05°:79°31")
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g ©  Tanakpur® . . ‘e Trace 20+0 . . . Analysis incomplete
- (29 04:80°03") .
4 © Chandni* .. 260 127 80-00 NiI 20-0 3-467 2-5374 3-9150 Catt 4 Mgtt< Nat
5 (20 01':80°04’
2
5 Himmatpur* .. 240 5-04 104-0 29-8 150 6-162 1:07656 4-524 Catt4 Mgt Nat
(26°207:79°03") |
6 g Premnagart v 252 1.0 6:69 79-0 11-3 0-157 6-880 02910 Cr¥+ 4 Mg++™> Nat+ -
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- "%  Analysis cariied out in the laboratories of Indian Agricultural Research Institute, New Delhi. )
¥ Analysis carried out in the laborataries of the Geological Survey of India, Calcutta,
1 Analysis furnished by the Forest Research Institute and Colleges, Dehra Dun. |
8 Cor pited from the determined TDS value factor 0-678 derived from the SAR = Nat |
chemical analy~is of Lalkua water sample. - I&mﬁ + Mgtt
| Computed from the determired electrical conductivity value and the factor l\/ : s__i

0+678 derived from the chemical analysis of Lalkua water sample.




