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ABSTRACT

A methodology 1is developed for determining optimal pumping and
recharge of large scale artesian and/or nonartesian aquifers. This
methodology couples optimization techniques with existing groundwater
simulation models. It can be applied to both groundwater policy evalua-
tion (allocation) such as large-scale aquifers and to hydraulic manage-
ment problems such as the dewatering of mining or excavation sites. The

state variables which represent the heads, and the control variables

which represent the pumpages, are implicitly related through the ground-
water simulator. The simulator equations are used to express the states
in terms of the controls, yielding a much smaller reduced problem.
Techniques for computing gradients of reduced problem functions are
described. The reduced problem is solved by combining augmented Lagran-
gian and reduced gradient procedures. The two models coupled are the
University of Texas generalized reduced gradient code GRG2 and the Texas
Department of Water Resources groundwater simulation model GWSIM. The
overall model is referred to as GWMAN.

Applications using both hypothetical and actual situations for
various aquifer conditions are presented to illustrate the models capa-
bility. Both steady-state and transient type dewatering problems are
solved, and an application to the Edwards Aquifer in Texas in presented.
This aquifer has both artesian and non-artesian conditions resulting in
a nonlinear programming problem with 1765 decision variables, 1510
general constraints, and 3530 flow and head bound constraints. Solu-
tions to these problems are presented and discussed.

A detailed user's manual is provided that describes in detail the
input and output procedures of the model. Also, descriptions are pro-
vided to illustrate how different types of applications can be solved
using the model.
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