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Rat Creek Slope Failure Reconnaissance 

 
Figure 1. Washout at Rat Creek on State Highway 1 in California (from San Francisco Chronicle). 

 

Following the Rat Creek Slide (see Figure 1) just north of Lucia, California, 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. The purpose of the project is to collect perishable data and report 

to the geotechnical community about the failure and the precipitation, drainage features, and 

performance of other similar drainages and embankments along Highway 1.  On February 25, 2021, the 
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EDS team visited the site, flew UAV (imaging and spectral light), and performed geologic and geotechnical 

surveys to understand the conditions that resulted in the slide. The slide left a 50m (150 ft) wide gap in 

Highway 1. The EDS Team plans to issue a preliminary summary report within a month, publicly 

disseminate a comprehensive report by 1 June 2021, and convene a Technical Briefing on 1 September 

2021 via the GI public information outlets. The EDS team members are: 

• Team Leaders: 

o Phil Gregory of Cal Engineering & Geology (Leader) 

o Tim Stark of University of Illinois at Urbana-Champaign (Co-Leader) 

• Geotechnical Engineering: 

o Nicholas Sitar of University of California at Berkeley 

• Collection and processing of UAV data, optical images, terrestrial LiDAR scans, geo-referenced 

land photography, and compiled InSar data for failure reconstruction, digital elevation models, 

and volume calculations: 

o Dimitrios Zekkos of University of California at Berkeley (Co-Leader) 

o Justin Lindeman and Reid Fisher of Cal Engineering & Geology 

o Ozgur Kozaci of Infraterra, Inc. 

• Coupled optical and Infrared 3D modeling, geologic observations and mapping, volume estimates, 

debris “fluid” (apparent viscosity, unit weight, average particle size, and flow velocities),  and 

hydrographs, for the culverts, soil sampling, and testing, and embankment breach modeling: 

o Ken Johnson of WSP Consultants, Inc. 

o Dan Matthies of Wood Rodgers, Inc. 

• CalTrans Contacts: 

o Ryan Turner 

o Tom Whitman 

 

On January 29, 2021 a large rainfall event occurred in California's Big Sur area, an area affected by the 
2020 Dolan wildfire. Of course, one of the largest threats of a wildfire is the development of debris or 
mudflows. The Rat Creek Slide caused the most severe damages among the nearly 60 drainage crossings 
impacted by the 2021 storm along this stretch of Highway 1. The Rat Creek site was the only crossing 
where catastrophic overtopping and complete embankment failure occurred. The Dolan Fire consumed 
an area of about 52,000 hectares between August 18 and September 8, 2020. Rat Creek drains the 
northern end of the Dolan Fire area with a culvert under the highway. Figure 1 shows many large trees 
clogging the valley upslope of the highway, which is common after wildfires. Figure 2 shows the 
estimated volume of the slide of 642,542 ft3 based on a point-cloud provided by Caltrans. Caltrans is 
considering a range of repair options, including a bridge or larger culverts, but the road will remain 
closed for several months. Some of the questions that the EDS Team will be addressing in their study 
are: 
 

• Role of post-fire upstream debris in the culvert failure beneath the highway and the eventual 
road overtopping 

• Erosion or embankment failure at or below the culvert outfall 

• Duration of highway overtopping based on rainfall and available information to investigate the 
timing of the road failure 
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• Failure mechanism of the embankment failure and how the field observations match with 
predictions from commonly used dam breach models. 

 

 

 
Figure 2. Volume Calculation for Rat Creek Slide by Dimitrios Zekkos. 

 


