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Overtopping of embankment dams could lead to dangerous dam failures.  The Neuse River Basin Dam Overtopping 

study could help identify dams that pose a risk for a given storm, directly protect life by early 

preparation/evacuations, and increase the resiliency of towns’ emergency response/damage from storms.  The 

objective of this study is to build hydrologic and hydraulic (H&H) models for critical dams (selected based on 

volume and height criteria) within the Neuse River Basin, to analyze the existing potential for overtopping during 

predetermined storm events (24’-hour durations with return periods of 25, 50, 100, 200 and 1,000 years). 

Essential modeling input parameters, such as the curve number, lag time, dam elevation-storage relationship, 

elevation-discharge relationship, were obtained from engineering surveys, historic design reports, LIDAR data, 

ArcGIS calculations, USGS StreamStats, and the NOAA ATLAS 14 website. A simplified HEC-HMS model was created 

for each selected dam.  The simulation results include inflow and outflow hydrographs, peak reservoir elevation, 

etc.  HEC-HMS models for 41 dams were complete as of the end of 2018.  This study shows that, 35 of the 41 dams 

have a design storm of equal to or greater than the 1/3 PMP; fifteen dams may experience overtopping under 

several specified storm events; thirteen dams would not be able to pass their design storm without overtopping, 

according to the North Carolina Dam Safety Law of 1967; and 5 dams with the 1/3 PMP to 1/2 PMP design storm 

(including 3 high hazard dams) may overtop under all the specified storm events (including the 25-year return 

storm). 

The deficiency of the studied dams should sound an alarm to flood risk management.  Responding agencies will be 

able to identify measures needed for reducing flooding, such as upgrading or modifying existing structures or 

building new structures.  Additionally, practices such as drawdown of the dam’s reservoir level for at-risk dams 

should always be recommended before a major storm event, rather than taking a reactive approach during the 

storm event.  This study benefits not only the local community but also any residents that live downstream or 

within the inundation area. 

  


