
1 of 8 
 

 
GeoStrata Update: 

Embankments, Dams, and Slopes  
Technical Committee 

June 22, 2020 
 

Reconnaissance of Edenville and Sanford Dam Failures 
Edenville and Sanford Dams failed on Tuesday, May 19th, 2020 after two days of heavy rainfall, and 
resulted in the evacuation of over 10,000 local residents in mid-Michigan during the COVID-19 pandemic. 
The slope instability that led to the breach of Edenville Dam was captured on video (see Figure 1) and is 
available through various news outlets. Sanford dam which is located about 10 miles downstream and 
south of Edenville was subsequently overtopped by the released water and also failed. Downstream of 
Sanford Dam, the river crested on May 20th at 35+ feet (10.7 m) above flood stage, resulting in extensive 
damage to the town of Sanford and other towns downstream. 

Following the dam failures, a reconnaissance team was assembled by the Embankment Dams and Slope 
(EDS) Technical Committee of the Geo-Institute (GI) of ASCE as part of a funded special project with the 
purpose of collecting perishable data and reporting to the geotechnical community about the dam 
failures, as well as, the type of soils used for the embankments and their foundations. Between June 1st 
and 10th, the EDS team visited the site, flew drones (imaging, LIDAR, thermal), and performed seismic and 
resistivity surveys to measure embankment engineering properties. The EDS Team plans to issue a 
preliminary summary report within a month, publicly disseminate a comprehensive report by 1 
September 2020, and convene a Technical Briefing on 18 September 2020 via the GI public information 
outlets. The EDS team members are: 

• Geotechnical and dam engineering: 
o Daniel Pradel of The Ohio State University (Co-Leader) 
o Adam Lobbestael of NTH Consultants in Detroit (Co-Leader) 
o Alan Esser of SME-USA 

• LiDAR and UAV optical images for failure reconstruction, digital elevation models, and volume 
calculations: 

o Colin Brooks, Richard Dobson, Nicholas Marion, and Thomas Oommen of Michigan 
Technological University 

o Brian Yanites of Indiana University 
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• Coupled Optical and Infrared 3D modeling, geologic observations, geophysical measurements, soil 
sampling, and testing: 

o Marin Clark, Cassandra Champagne, Kirk Towsend, Weibing Gong, Nathan Niemi, Nick 
Midttun, Madeline Hille, Dimitrios Zekkos, and Adda Athanasopoulos-Zekkos of the 
University of Michigan and U.C. Berkeley 

 

Edenville dam is a homogeneous earth dam built in 1924 at the confluence of the Tobacco and 
Tittabawassee rivers. Its maximum height was about 54-feet (16 m) and the earth dam impounded Wixom 
Lake, with a volume of approximately 66,000 acre feet (82M m3).  Images from the time of the failure (see 
Figure 1) show that water was below the dam crest when a downstream slope failure occurred near the 
left abutment (see Figure 1). Debris found near the dam crest during the reconnaissance at various 
locations along the length of the dam, suggested that the lake elevation had reached a maximum elevation 
of about 1.5 to 2.0-feet below the crest at the time of failure. The reconnaissance team walked the entire 
length of the dam and no signs of overtopping were observed. In the left abutment, the materials used 
for construction of the earth dam consist predominantly of silty sands; i.e., a fine-grained soil core was 
not observed (see Figure 2). A drainage ditch was present near the toe of the earth dam (see Figure 1), 
and drain outlets were observed at various locations coming from the dam toe (see clay pipe in Figure 3); 
nevertheless, no internal drainage, e.g., gravel blanket, toe drain, or similar, were observed within the 
embankment. The dam appears to have been built over a dark and hard glacial outwash soil (see Figure 
3), which still contained abundant roots (suggesting limited foundation preparation) but was less 
permeable than the dam materials (evidenced by the horizontal seepage flowing above it). Undisturbed 
and bulk samples of the embankment and foundation soils obtained by the reconnaissance team will be 
tested at the Geotechnical Laboratory of The Ohio State University and UC Berkeley in the next few weeks. 
The width of the breach and the remnants of the dam near the left abutment are illustrated in the drone 
image in Figure 4. 

The rapid release of the Wixom Lake caused considerable scour and the partial or complete collapse of 
four (4) bridges, i.e., two upstream of Edenville Dam and two downstream. For example, Figure 5 shows 
the collapse of the bridge crossing the now empty Wixom Lake as part of Michigan Route M-30. Figure 4 
also shows the scour depth of the native overconsolidated glacial outwash below the dam alignment 
below the compacted embankment.  Figure 6 presents a comparison of pre- and post-failure images of 
Edenville Dam and a post-failure digital elevation model (DEM) that can be used to assess the depth of 
scour across the breach area in Figure 4, which ranged from about Elevation 197.3 to 195.8 m or 1.5 m. 
The DEM in Figure 6 also shows an embankment height of only about 9.6 m (31.5 ft) near Points 1 and 2. 
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Figure 1. Rotational slope failure near left abutment of Edenville Dam captured on video 
moments before the breach by witness (captured from video at 
https://www.youtube.com/watch?v=Hc3u_CHVHJ8). 

 

 

 

 

Figure 2. Remnants of Edenville Dam near left abutment (drone image provided by Brian Yanites 
of Indiana University) 

https://www.youtube.com/watch?v=Hc3u_CHVHJ8
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Figure 3. Scour and consistency of stiff residual soil foundation near left abutment of Edenville Dam  
(drone image provided by Michigan Technological University). 

 

 

Figure 4.  Breached area of Edenville Dam near left abutment looking downstream (image provided 
by University of Michigan and UC Berkeley). 
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Figure 5:  Collapsed bridge on M-30 over Wixom Lake, just upstream of the Edenville Dam, which is 
visible in the background, due to rapid reservoir release (image provided by Colin Brooks). 
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Figure 6.  Comparison of pre- and post-failure images of Edenville dam and post-failure digital 
elevation model (images provided by Michigan Technological University). 

 



7 of 8 
 

The failure of Edenville Dam triggered the overtopping failure of Sanford Dam about ten (10) miles 
downstream. Figure 7 presents an aerial image of the Sanford Dam after overtopping, which occurred 
near the middle of the dam. Figure 8 presents a comparison of pre- and post-failure images of Sanford 
Dam and a post-failure digital elevation model that was used to estimate the embankment height and 
scour depth using the elevation of Points 3 and 6, which is about 18.5 m (60.6 ft). If you are interested in 
a more detailed description of this investigation, please refer to the EDS Technical Committee web site at: 
https://www.geoinstitute.org/committees/technical-committees/embankments-dams-and-slopes. 

 

 

 

Figure 7. Aerial view of Sanford Dam following dam failures (drone image provided by University 
of Michigan and UC Berkeley). 
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Figure 8:  Comparison of pre- and post-failure images of Sanford dam and post-failure digital 
elevation model (images provided by Michigan Technological University). 
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