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water becomes so salty that drainage channels must be constructed will be 
relatively short, compared to the time available with typical "government" 
wells, which are usually about 250 feet deep.  

Under some circumstances, early construction of drainage channels will be 
desirable, and in this case, when part of the irrigation water is drained off even 
in the early stages of development, the rate of increase of salt content in the 
underground water will be much slower than in the absence of drainage. Here 
also, the rate of build-up of groundwater salinity will be much less with deep 
governmentn" wells than with shallow private tubewells.  

The following analysis, while not as versatile as the "salt-flow-model", 
presented in the Panel Report, shows the relationships involved. The system 
is assumed to be in a hydraulically steady state-the elevation of the watertable 
remains constant and inflows and outflows are balanced (see Figure 1)-but in 
an unsteady state as regards the salt content. This quantity initially may be larger 
or smaller than that in a steady state. The formulation shows the final concen
tration in the aquifer, the rate at which the system approaches salt equilibrium, 
and the significant design parameters.  
Let 

Q: = inflow to irrigated area from canal system, acre feet per unit time; 
Qr = recharge from canal leakage and other sources, acre feet per unit time; 
Q evapotranspiration rate, acre feet per unit time; 

Qa =drainage flow, acre feet per unit time; 
Q, =flow through tubewells, acre feet per unit time; 
A = nrr2 = total area of well influence, acres or square feet; n is the 

number of wells; r. is the radius of influence of a single well; and 

2r. is the (approximate) well spacing, feet.  

y =the proportion of total area cropped 
yA =is the area under cultivation; 
E =evapotranspiration rate, feet per unit time.  

It is assumed that recharge and throughput are uniformly distributed over the 
aquifer. For a hydraulic balance over the entire system 

Q ±+ Qr'= Qe+ Qd ... .................. f .......................... (8) 

where Qe = EyA = Enyr 2 r ................................................... (9) 

The irrigation supply derives from the canal system and the tubewells.  
The irrigation rate will be 

Q0  + Qw - Qd 
_ = nyror.. ............................. (10)


