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ABSTRACT

A oeLhodology ls developed for determining opLimal pumping and
recharge of large scale arteslan and/or nonartesian aqulfers. This
methodology couples optimlzation technlques with existlng groundwater
simulatton urcdels. It can be applled Eo boLh groundwater policy evalua-
tlon (allocat,ion) such as large-scale aqulfers and to hydraulic manage-
ment problems such as the dewaterlng of mlning or excavatton slEes. The
state variables whieh represent Ehe heads, and the control variables
which represenE the pumpages, are lmplicitly related through the ground-
Hater simulaton. The simulator equations are used to express Ehe states
ln tepms of the conEro1s, yieldlng a much smaller reduced problem.
Technlques for computlng gradients of reduced problem functlons are
described. The reduced problem ls solved by comblnlng augmented Lagran-
glan and reduced gradlent pnocedures. The two oodels coupled are lhe
Universiby of Texas generallzed reduced gradlent code GRG2 and Ehe Texas
DepartmenE of l{aEer Resources groundwater simulatlon mdel GWSIM. The
overall model ls referred Eo as GI{I,!AN.

Appllcatlons uslng bo0h hypothetical and actual situaElons for
various aquifer condltions are presented to illust,rate the models capa-
bility. Both steady-staLe and translent type dewaterlng problems are
solved, and an applicat,ion to bhe Edwards Aquifer in Texas in presented.
This aquifer has both artesian and non-arteslan conditlons resulting ln
a nonlinear programming problem with 1765 ctecislon varlables, l510
generar constraints, and 3530 flow and head bound constralnts. soru-
lions bo Ehese problems are presented and dlscussed.

A det,ailed userrs manual is provided tha! describes in deball the
lnpuE and output procedures of the model. Arso, descriptions are pro-
vided to illustrate how clifferent Eypes of appllcations can be solved
using the model.
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