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the saline soils also and the groundwater would thus be used on good soils.  

Similarly no canal water should be used for the reclamation of these areas or 
for the development of any other uncultivated lands. All canal waters as well 
as all tubewell waters from the high quality groundwater areas should be used 

only on the best agricultural lands already under cultivation.  

Horizontal versus Vertical Drainage 

The Panel members have enumerated 5 disadvantages of the horizontal 
drainage system on pages 354 to 356 of their paper and have concluded that 
horizontal drainage does not "warrant much attention.. .in the primary scheme 
of water resources development in the Indus Plain".  

The first objection of the Panel members to horizontal drainage is that 
salt removed in the drainage depends largely upon the salinity of the upper 
layers of groundwater. The author considers this to be the principal advantage 
rather than the disadvantage of the horizontal drainage system. It is easier 
to dispose of salt removed from 7 to 10 feet of the soilprofile and the upper ground
water than it is to dispose of the salt removed from 250 feet of the soil profile.  
In this connection Mr. Arthur Pillsbury, Professorof Irrigationand Engineering, 
University of California at Los Angeles, and Consultant to the Land and Water 
Development DivisionofFAO, has stated that "the zone ofconcentration of gro
und wateristhe root zone, and that the most efficient point to separate degraded 
waters, before they become diluted is immediately below the root zone" [14, 
p. 81. Professor Pillsbury considers that this separation can be done efficiently 
only with horizontal sub-surface drainage facilities [14, p. 81 and that pumping 
of groundwater is completely inefficient for drainage alone [14, p. 6]. According 
to Professor Pillsbury many vertical drainage schemes were started in the south
western part of the United States beginning in the early 1920's but at present 
there is not a single "drainage" well operating where the water is not used to 
help irrigate the overlying land or is used to satisfy downstream water rights.  
Professor Pillsbury further. states that where saline waters are being pumped 
an extreme corrosion and incurstation (all italics ours) problem with the well 
and pump appear to be inevitable [14, p. 6].  

Another point raised by the Panel members is that vertical drainage results 
in a "smaller investment in conveyance channels and better salinity control 
because salt can be returned to the rivers during periods of high run off or 
routed to salt lagoons at times when irrigation requirement is small." 

As the idea of drainage tubewells pumping into rivers during "periods of 
high run off" has been recommended by the Panel members as well as by Tipton 
and Kalmbach, Inc. Consultants to WAPDA, it is necessary to examine it in


