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First, we analyze and simulate the Navier-Stokes and Darcy flow problem coupled to a transport equation by the velocity

field, modeling the transport of the contaminants through lakes and rivers. Using a numerical scheme based on Backward

Euler and a discontinuous Galerkin (DG) method over the whole domain, we obtain an error that is optimal in space and

first order in time. Second, we develop high order DG methods for the flow in porous media of three immiscible fluids

such as water, oil and gas. The proposed discretization, based on the DG methods in space and the backward Euler

method in time is decoupled by solving sequentially and time-lagging the nonlinear coefficients. (Received September 18,

2009)
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