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There are three phases of the piping erosion process: initiation, continuation, and progression. Piping typically initiates at the toe or 

in the toe ditch of the dike (Figure 1-3). In the continuation phase, the erosion moves up-gradient toward the water source. In the 

erosion progression phase of piping, the seepage quantity and erosion increase, and the layer of peat in the dike foundation acts like 

a roof that allows the pipe to progress toward the lake (Figure 1-4). The final stage of the piping process results in an open conduit 

(“pipe”) between the lake and landside toe that can rapidly cause a breach of the embankment. 

 

 
 

Symptoms of serious seepage and piping include sand boils–deposits of water mixed with sand on the landside of the dike. Piping 

can create tunnels and cavities, causing instability and sinkholes on the dike. Figures 1-5 and 1-6 show examples of sand boils and 

sinkholes observed in the southeastern portion of the HHD. Seepage and piping are the failure modes of greatest concern due to the 

high potential for their occurrence. Sink holes and sand boils observed along the HHD are evidence that the piping process has 

reached the “continuation” and possibly the “progression” stage. 

 

High lake levels during storms increase the amount of seepage and piping that occurs. Water managers are unable to maintain safe 

water levels during high water events because the outlet capacity to release lake water is limited. The outlet capacity (released via 

the St. Lucie and Caloosahatchee canals) is about one-sixth of the potential inflow (USACE, 2007b). No emergency spillway exists. 


