
Chapter 7 

A discount rate of 6 percent and an economic time horizon of 30 years 
was used in converting to present value time streams of costs including 
maintenance, operation and replacement. To facilitate comparison of power 
costs between the different designs, the increasing annual power costs asso
ciated with decreasing water table elevations were converted to a present 
value (Item 6 on Tables 7.4 and 7.5) and then reconverted to an average 
annual cost using the foregoing economic parameters.  

Economic Analysis of Mining of Ground-water in the Northern Plain 

In Table 7.4 two designs are summarized to show the costs and benefits 
associated with the mining of the aquifer in the Former Punjab and Former 

SBahawalpur. Capital costs are listed in items (1) to (4) and operating and 
maintenance costs in items (5) to (10). The first design involves mining of 
the entire aquifer with 16.4 million acres under intensive agriculture (see 
"Summary of Water Budget"). The second design uses tubewell systems 
for the steady state recovery of recharge water, with the water table under 
the well fields held at an average depth of 50 feet. The well fields for each 
project in the second design extend over two million acres with intensive agri
culture over a net sown area of one. million acres. There are 1210 wells per 
project (1652 acres per well; pumping head, 75 feet) and 11.6 projects (11 .6 ma 
of intensive agriculture). The recharge over the entire 30-million acre aquifer 
is recovered, and therefore the lateral infiltration of ground water in each 
project is (2/ 3)1[30-2 (11.6)1/ (11.6) =0.39 maf/yr from recharge areas lying 
outside the well field. A considerable reduction is achieved in the total in
vestment in modification of the distribution system since only 23.2 of the 
total of 30 million acres are covered with well fields. The cost of canal 
enlargement (item 4, Table .7.4) per net cultivated area, however, is larger than 
in the first design since there are a smaller number of acres. In the second 
design salt -export wells and drains are not needed.  

-<In comparing the two schemes it may be seen from Table 7.4 that the 
capital cost per net cultivated acre of the second design in which only recharge
water is pumped are 57 percent of that of the first design; operating costs of the 
former are also 57 percent of the latter. By mining the ground water, however, 
it is possible to add 4.8 million acres (16.4 - 11.6) of irrigated land, and there
fore the gross benefits from crops are 40 percent larger. The area under full 
irrigation with the "recharge -only" scheme is considerably smaller than the land 
presently under cultivation in the northern plain. Therefore, adoption of the sec 
ond design might entail large social costs of resettlement. Even if these costs are 
not taken into account, an evaluation of the two designs on the basis of 
economic efficiency definitively shows the advantage of mining of the aquifer 
of the northern plain. The following formula, which assumes a rate of instal
lation of one project containing a million net cultivated acres per year, may 
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