
Chapter 7 

areas is not so critical, but other reasons call for reclamation over large 
areas. The additional costs of development may be than offset, at least in 
some regions, because of the feasibility of 12 -month agriculture.  

Relative Cost of Tubewell Water and Regulated Water from Surface Storage 

We believe that surface storage is essential to the development of the water 
resources of West Pakistan. In addition to the reservoir capacity provided by 
the dams of the Settlement Plan, more surface storage will be needed as we 
have indicated in this chapter in the section "The Second Level of Develop
ment". While there is no doubt whatever that major river regulation works 
will be required to meet the needs of the expanding economy, a substantial 
question arises as to the phasing of this investment relative to investment 
in other types of water management works. It is of interest to compare the 
unit cost of tubewell water with that of surface-stored water.  

From the first tubewell-system design (826 acres per well) summarized 
in Table 7.4 and from the water budget (Figure 7.5), the cost of tubewell 
water delivered to farmlands including amortization (at 4 percent, 30 years) 
is 14.90 + 61.7 /17.2911/[(29.05 + 5.73) /16.4] =$4.00 per acre foot. Estimates 
of the cost of Tarbela Dam vary from seven hundred million to one billion 
dollars for a live storage capacity of 10.3 million acre feet. It is predicted 
that w ith siltation the effective storage will be reduced by about 2 5 percent in 
thirty years. During this period the cumulative storage will be 270 million 
acre feet. Assuming 4 percent interest and $70 per acre-foot of storage, the 
total cost including amortization will be 

(700) / [(17.2 9) (10.3) (1 - 0.12 5)] =$4.50 per acre foot. After taking 
into account conveyance losses, the cost on the farmer's field will be about 
$9 per acre-foot, or $10 including canal modification and operating costs.  
This cost exceeds twice that of tubewell water. However, it is substantially 
less than the marginal value of water, which we estimated to be about $15 
per acre foot. Farmers in the Punjab now pay $12 to $15 per acre foot to 
private owners of tubewells.  

Obviously it is more economical at the present time to develop the under
ground supply. On a long-term basis, nevertheless, the total supply of under
ground water depends on recharge from the distribution system, and this in 
turn depends on the amount of water that can be diverted from the rivers. We 
estimate that until surface storage with dams - in addition to those of the 
Settlement Plan - is provided, only about 2 5 million acres can be cultivated.  
intensively.  

It remains to be shown that farmers of West Pakistan can increase their 
yields to a point where a continuing and expensive development of irrigation 
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