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Abstract
Optimization of the pumping scheme of a polluted fractured aquifer has been studied. Two circular pollution plumes may affect the water quality of two production wells, while two fractures, one almost perpendicular and one almost parallel to the flow lines, may accelerate pollutant transport. The optimization task is to find the location and the flow rate of two additional pumping wells that avert, retard or pump the plumes, achieving minimization of the sum of main cost items, namely pumping, pipe network and pumped polluted water remediation costs. Genetic algorithms are used as the optimization tool. To alleviate the computational load, a simplified two-dimensional groundwater flow model is implemented and a moving point code is used to simulate advective mass transport. Moreover, we assume that fractures affect pollutant transport only. Such simplifications may raise questions regarding the accuracy of the overall results. For this reason, we have adopted certain safety counter-measures, such as the virtual lengthening of the fractures and the instant spread of pollutants along them. 

The quality of the results is also influenced by the GA parameters, such as crossover and mutation probability. For this reason, we have undertaken an extensive set of tests, to identify the best combination for our problem. Our results did not verify the practical rule of setting mutation probability equal to the inverse of the chromosome length, since the best results were achieved with substantially larger mutation probability values. We have also investigated the range of the coefficients of the penalty function, which has been used in order to guarantee observance of the problem constraints. Finally, we have stressed the importance of an a-posteriori check of the results of the optimization process, which might allow elimination of unpractical features of the respective solutions.
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