
Chapter 7 

can move vertically through the aquifer. In alluvial formations horizontal 
stratifications and silt and clay lenses are invariably present as a result of 
irregular deposition of the flood plain material. These inhomogeneities often 
have little effect on horizontal water movement, but may have a pronounced 
influence on vertical flow. Ratios of horizontal to vertical permeability of 
10 or even 100 are not uncommon.  

Vertical flows are important in determining the efficacy of leaching, and 
the fate of excess irrigation water and precipitation. Also, artificial re
charge rates of excess surface waters to storage underground are governed 
by vertical permeabilities. It would be useful in each project area to 
measure recharge rates in shallow recharge basins. From these data 
vertical permeabilities could be determined.  

Tubewell Construction 

The success of a tubewell scheme depends upon efficient design; tubewells 
should have a long life and minimum maintenance cost. Therefore, experi
mental types of layout and construction should be included in tubewell in
stallations to obtain data that will benefit later projects. Attention should 
be given to alternatives in well depth, gravel-packing, casing materials, 
and perforations. It is particularly important in view of the major differences 
in ground water quality in different regions that well casings and perforations 
be adapted to local conditions. A substantial effort should be directed to the 
development of inexpensive, corrosion-resistant casings and screens. Per
formance should be rated with respect to entrance losses, specific capacity, 
maximum yield, sediment content and changes in performance occurring in 
time.  

Vertical Variation of Ground Water Quality 

There is a paucity of data relating to the quality of ground waters a few 
hundred feet below the ground surface. Information regarding salinity-depth 
variations is needed for designing efficient tubewell systems. If high salinities 
exist at relatively shallow depths, tubewells must be designed to skim the 
upper zone of usable ground water and disturb the saline zones to a minimum 
extent. Our theoretical investigation of the skimming operations indicate that 
a substantial increase in yield can be obtained by increasing the radius of the 
well. This should be confirmed experimentally and the economics of shallow, 
large -diameter (e. g., 75 ft by 4 ft diameter) bored wells investigated.  

Test tubewells and observation wells yielding water samples at specific 
depths are required. These should be properly distributed over each region 
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