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Abstract 
During summer, lakes upstream of a reservoir can be stratified and density can vary across the depth. Close to the surface, water is warmer and at the bottom it is colder. If water is withdrawn from such a stratified reservoir, either warm layer or cold layer can be withdrawn depending on the location of the intake and the velocity field can be significantly changed. This phenomenon is known as selective withdrawal. The velocity field affected by the stratification may also affect the fish entrainment and movement pattern, and therefore understanding the selective withdrawal scenario is important.  This study is focused on selective withdrawal with a point sink, and a line sink for both the discrete and continuous stratification. A computational fluid dynamic (CFD) solver is used and the boundary conditions are formulated to generate the flow-field for both the discrete and continuous stratification. A theoretical expression is developed to determine the incipient Froude number considering the effect of boundaries for discrete stratification with point sink. The theory is also extended for a line sink located on the horizontal bottom with discrete stratification. It is observed that the effect of boundary is insignificant when the ratio of the distance of the boundary to the distance of the interface from the intake is greater than two. It is found that the CFD solver can successfully model velocities and the interface profile in the selective withdrawal scenario. The CFD solver is used to model the Hugh L. Keenleyside dam facility located in BC considering stratification. It is also found that the velocities obtained from the homogenous potential theories can be applied in stratified conditions after some adjustments.

