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Abstract:
The commonality problems associated with groundwater use have led to inefficient allocation and
economic waste of the resource. Under an institutional regime of poorly defined property rights,
groundwater users fail to consider both the true cost of current extraction activities and the stock value
of the resource in their pumping decisions.

This study examines groundwater management in Montana. State groundwater law is reviewed and
various management approaches are briefly evaluated. A cursory review of Western states' laws related
to groundwater management in areas where use conflicts exist indicates that current Montana statutes
provide greater flexibility than most. This is seen as a positive feature in promoting efficient resource
use.

A case study using linear and dynamic programming is made of the Crow Creek Valley in
Southwestern Montana to demonstrate the use of an optimization model in determining the most
efficient temporal allocation of groundwater. Results of the analysis indicate that when groundwater
systems are confined, there is a decided economic advantage in maintaining the artesian pressure in the
system by not exploiting the stock component of the resource. Marginal pumping costs rise rapidly
when groundwater is mined from a confined system. If stocks are depleted to the point where the
piezometric surface falls below the confining stratum, the system becomes unconfined and the artesian
pressure is lost. If stocks continue to be depleted beyond this level, eventually the system moves to a
second equilibrium state.

Sensitivity analysis is used to examine the impact of changes in the discount rate, size of the basin,
energy costs and land productivity on the derived decision rule. Energy costs have the greatest impact
on the general structure of the optimal use policy. Assumptions about land productivity also have a
critical influence. When land is treated as homogeneous, the optimal allocation is identical to that under
a common pool setting. With diminishing marginal land productivity, however, the difference in the
two decision rules is more pronounced. 
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