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Structural stability and discharge capacity are major concerns for any dam site, add in some settlement 
and the concerns for safety escalate quickly. The Salt Springs Dam owned and operated by Pacific Gas & 
Electric, has experienced settlement of the parapet wall since its construction in 1950. Thus, an 
approved set of Probably Maximum Flood (PMF) events may require additional capacity. In addition, 
preliminary studies identified a possible overturning instability at the maximum section of the radial 
gate structure during the PMF events. To understand the impacts of the settlement and discharge 
routing, a computational fluid dynamics (CFD) model study was conducted.  The Salt Springs Dam 
located on the Mokelumne River in California, has a gated side-channel ogee spillway. The spillway 
includes eleven radial gates parallel to the side channel, one radial gate and one log chute at the head of 
the channel. The discharge channel is primarily an unlined excavation in rock, with a masonry training 
wall. Highly detailed LiDAR was used to create the base of the model and the spillway structure and 
wetted areas were adapted from as-built drawings. A structured multi-block and nested mesh were 
used to create the computational domain. The volume of fluid methodology was applied to define the 
free surface of the reservoir and spillway flow.  The CFD model was used to provide reservoir water 
surface elevation, discharge through the spillway gates and the estimates for hydrostatic pressures 
along the gate centerline and spillway training wall.  The simulated discharges were similar to the 
published rating curves with minor discrepancies. The differences could be due to the method used to 
develop the original rating curves as well as the approach flow and gate orientation. The model 
predicted overtopping for the parapet wall during the PMF events. The overtopping was largely due to 
the settlement of the structure. The spillway training wall is unlikely to overtop during the events even 
if flow bulking and air entrainment are simulated. The hydrostatic pressures from the numerical 
hydraulic model will be used in a structural analysis to determine the potential for tipping of the side 
channel spillway structure and spillway training wall. 


