
 

The Concept and Value 

Based on the I-70 Corridor Risk & Resilience Pilot Study from 2017—which 
identified minor culverts as having the highest User Risk of all analyzed as-
sets—CDOT plans to demonstrate how data from a previous maintenance 
inspection effort can be used to identify a subset of culverts that are high-
risk and also on critical routes. A team of CDOT and FHWA subject matter 
experts have: 

• Identified approximately 1000 minor culverts statewide, 

• Re-inspected the culverts and captured the data in a live spreadsheet 
and ESRI-based application, and  

• Proposed mitigation efforts for high-risk culverts based on deficiencies 
found 

The goal of the process is a list of potential projects or maintenance strat-
egies that, if completed, would result in positive benefit/cost and reduce 
overall risk statewide. 

The final step in this process should involve seeking funding through the 
EOC to complete some, if not all, proposed projects; however, Maintenance 
Sections could also determine that some of the necessary mitigation work 
would be incorporated into routine maintenance activities. 

How To 

A 4-step process was developed and executed by a core group of inspectors from Maintenance Sections in each Re-

gion: 

1. Identify a high-risk subset of culverts from previous inspection effort 

2. Re-inspect culverts 

3. Run a baseline Owner and User Risk 

4. Recommend a list of risk mitigation projects for culverts that meet target benefit/cost to EMT 

Resources were identified and/or developed to help the project team complete the steps outlined above and devel-
op the deliverables for this case study: 

• ESRI-based Application (Field Maps) to collect inspection data (Collector App) 

• Culvert Rating Guide 

• Statewide database of minor culverts 

• Virtual training session with video demonstrations for performing inspections and entering data into the Collector 
App 

• Live Google Spreadsheet to collect/update data from all Regions 

• Risk data: information from StreamStats, a Regression calculation and results from GIS-based risk analysis to aid in 
baseline risks for all culverts 

This was the most involved and intricate of the Resiliency case studies, and the CDOT Maintenance Staff played an 
integral role in meeting the level of effort required.  Over 20 staff from Maintenance were trained and deployed to 
reinspect the culverts, and their interdisciplinary team coordination and various skills contributed to successful data 
collection and the project team’s ability to move forward in this process. 

RESILIENCE 

AASHTO Adopted Definition: 
Resiliency is “the ability to prepare 
and plan for, absorb, recover from, or 
more successfully adapt to adverse 
events.” 

 

Colorado Resilience Working Group 
Definition: 

Resilience is the ability of communi-
ties to rebound, positively adapt to, 
or thrive amidst changing  conditions 
or challenges – including disasters 
and climate change – and maintain 
quality of life, healthy growth, dura-
ble systems, and conservation of re-
sources for present and future. 
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Case Study Results 

Issues arose during the first three steps in this case study process. This lengthened the overall case study timeline, 
but valuable insights and lessons learned were discovered and documented for future reference.  However, based 
on the resolutions to the issues encountered, it was determined that this process can be repeated, implemented 
and used in the future to inspect additional culverts and mitigate risks found. 

Process Issues / Lessons Learned 

• Inspection training: make sure the inspectors understand the rating scale, 1 is bad, 9 is good. 

• Technical issues with Collector App; determine if it is the best method for future inspections 

• Outdated/missing information; inspections should be conducted on a regular basis, and the Google spreadsheet should 
be a living document and kept up to date  

• StreamStats data issues: use StreamStats data for basins greater than 400 acres and a newly developed Regression Cal-
culation for all other basins (utilizing drainage design standards) 

Additional resources include: 

Resiliency website (links/how to find information 

for data sources) 

• Minor Culvert Spreadsheet 

• Culvert Study Logic Flow Technical Memo 

• Inspection Rating Guide 

• Final Training PowerPoint 

Key Takeaways / Recommendations 

• One group within CDOT should “own” this process and the data associated with it (suggestion is Maintenance) 

• Inspections must be thorough and all required information (for Google sheet and Collector App) must be collected, qual-
ity checked for accuracy and completeness before submitting inspection updates 

• Continuous feedback and communication in future inspection/data gathering efforts (between inspectors, GIS teams, 
Maintenance) will play a key role in keeping this process successful and the data valid 

• CDOT should develop a strategy to fund this program through the EOC and ultimately present to the Transportation 
Commission for consideration; the strategy should include prioritizing high-risk culverts on critical routes that—if 
washed out or damaged—would cause a significant closure or delay 
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Contacts and Resources 

For questions, please contact:  

William Johnson 

DTD - Performance and Asset Management Branch Manager 

 303-512-4808 
 will.johnson@state.co.us 

https://www.codot.gov/programs/planning/cdot-resilience-program
mailto:will.johnson@state.co.us

