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The Cedar Falls Hydro Generating Station owned and operated by Xcel Energy is a run-of-river operation 
with a production capability of 7.3 megawatts. The mostly-hollow Ambursen dam was constructed in 
1910 and creates the approximately 1800-acre Tainter Lake on the Red Cedar River. The dam is about 
60 feet tall, has an overflow spillway roughly 250 feet in length, and also has a gated spillway with two 
small tainter gates. The project is incapable of passing the current inflow design flood (IDF) prior to 
overtopping. After an initial study to compare options to safely pass the IDF, the spillway was 
redesigned with six large tainter gates on an ogee spillway and a smaller crest gate to pass debris and 
lower return period flows. The uncommon alternative low Froude number stilling basin described by the 
United States Bureau of Reclamation was chosen to contain the hydraulic jump and dissipate energy for 
flows through the modified spillway.  The St. Anthony Falls Laboratory at the University of Minnesota 
constructed a 1:36 scale physical model of the entire structure including the proposed spillway 
replacement and low Froude number stilling basin. The physical model confirmed the modified 
spillway’s ability to pass the IDF, confirmed the stilling basin function to contain the hydraulic jump for a 
wide range of flow conditions, helped in understanding preferred gate operations, and helped model 
water control during various stages of the planned construction. The physical model was also used to 
test optimized stilling basin designs, allowing the overall basin length and construction cost to be 
reduced. Phased construction for the spillway modifications and stilling basin is planned for 2021 
through 2023. We will present the hydraulic design and the decision process for choosing the spillway 
type, the stilling basin type, and the optimized stilling basin design, with some additional key takeaways 
from the study of this particular low Froude number stilling basin. 


