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Traditional designs for roadway stream crossings are based solely on hydraulic 
capacity, but natural channels convey both water and sediment. Furthermore, 
culverts and bridges are typically designed for a single large storm event (e.g., 25- or 
100-year flood), while the bulk of sediment transport takes place over the course 
of more frequent low to moderate flow events. If transportation agencies don’t 
account for sediment transport in bridge and culvert design, they may encounter 
problems with aggradation, degradation, and other types of channel instability. 
Such oversight costs time and money in the long run by simultaneously increasing 
channel maintenance requirements and risk of infrastructure failure through 
overtopping or scour. NCHRP Project 20-44(15) aimed to give designers, regulatory 
agency personnel, and other practitioners the necessary tools to integrate sediment 
transport into their designs.

As part of the project, Oregon DOT hosted an online workshop, Design Tools for 
Channel Stability at Stream Crossings, in July 2020. Instructors from the University 
of Georgia included Dr. Brian Bledsoe, Dr. Roderick Lammers, and Holly Yaryan 
Hall, and the 2-day workshop also featured guest presenters: Casey Kramer (Design 
Waters, LLC), Joanna Crowe Curran (Indicator Engineering, now with the U.S. Army 
Corps of Engineers), and personnel from the Washington DOT. 

The workshop trained participants to assess stream response potential and compute 
analytical channel designs to balance water and sediment using the capacity supply 
ratio (CSR) spreadsheet tool as published in NCHRP Report 853: Guidance for Design 
Hydrology for Stream Restoration and Channel Stability. A combination of lecture and 
hands-on sessions provided practical experience in the context of relevant case 
studies from the Pacific Northwest. Participants learned about general sediment 
transport principles, rapid evaluation of channel instability, appropriate levels of 
analysis, flow duration curves for gauged and ungauged sites, sediment supply, and 
design reach capacity. Innovative adaptation of the class materials for the online 
workshop format included a virtual field trip to demonstrate the rapid geomorphic 
assessment techniques, plus drone footage of one of the central case studies.

The target audience included hydraulic and bridge engineers, designers, 
hydrologists, geomorphologists, and others involved in bridge and culvert 
maintenance, replacement, and new construction; evaluating stream bed erosion, 
sedimentation, and potential stabilization measures; and stream restoration design 
and review. Participants from Oregon, Washington, and Alaska found the workshop 
to be relevant and useful, with 92% of the 35 participants being either satisfied or 
very satisfied with the course based on a post-workshop survey. DOT personnel 
welcomed a practical design approach that accounts for sediment transport but 
keeps the burden of data collection relatively low. What many liked best were the 
regional case studies covering a wide range of potential applications, including 
fish passage and channel restoration projects. Previous workshops hosted by the 
Maryland DOT State Highway Administration and Minnesota DOT also included 
region-specific case studies. 
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