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Problem Statement Title:
Monitoring of Measures Designed for AOP in Culvert Replacements. 
Research Problem Statement:
TDOT has been faced with regulatory requirements to design various aquatic organism passage (AOP) requirements into culvert replacement, extension, and rehabilitation projects.  The AOP guidance issued to TDOT by its regulatory agencies is based on practices in other states and relies heavily on case-by-case evaluation. 

Examples of AOP requirements by regulatory agencies include, but are not limited to
· Embedment of structures, with backfilling of stream substrate.  Embedment used by regulatory agencies typically is 20% of structure height or 2 ft, whichever is greater.  Some smaller structures might be recessed (not backfilled) due to construction constraints.  
· Designing the width of the structure to be at least bankfull width.
· Replacement of structures that have perched outlets
· Placing fill at inlet to multi barrel culverts to mimic bankfull width
· Placing riprap at outlet flush with surrounding ground and filling the riprap with fines.  

Because of the lack of data from structures constructed on Tennessee streams, these AOP practices might not be accomplishing the intended goal.  For instance, these AOP requirements could be too aggressive, thus inflating the construction cost.  On the other hand, these AOP requirements could be insufficient for facilitating aquatic organism passage due to other pre-existing conditions that are in close proximity to the structure.  

Currently, TDOT has a set of design guidelines that are used uniformly across the state.  Because of the diversity across Tennessee’s geomorphology and aquatic organisms, more than one set of guidelines might be needed to achieve organism passage.    
Literature Search Summary:
Even though there is much literature about aquatic organism passage, there is limited information about how specific AOP regulatory requirements function in Tennessee streams.  This research seeks to further understand how typical aquatic organism passage practices in TN function.
The NCHRP Synthesis 646, “Design, Construction, and Monitoring Practices for Aquatic Organism Passage” was completed in 2025.    One of the findings of this synthesis was that only 50% of respondents perform post construction monitoring of AOP structures on an as needed basis, and that a third of respondents did not perform monitoring at all.  
Closing the knowledge gap as to how AOP structures function after construction will aid in better designs in the future.   
Research Objective:
Objective 1: Comprehensive literature review, including information about AOP.  
Objective 2: Work with TDOT to determine parameters to use in selection of culvert sites to monitor.  Ideally, locations selected for monitoring should be from different regions in Tennessee.  
Objective 3: Monitor culvert sites for various parameters relating to aquatic organism passage over time.  Include at least the following during each site visit:  
Photographs of structure during each site visit, paying particular attention to streambed and bank stability.  Photographs should include inlet and outlet of culvert, inside of culvert, and show area upstream and downstream of culvert.
Channel cross section downstream of culvert, which can be referenced to a benchmark location on the culvert.  
A short stream profile upstream, through, and downstream of culvert.
Rapid geomorphic assessment.
Determination of how AOP parameters change over time, including, but not limited to maintaining of embedded culvert bottom, culvert that meets/exceeds bankfull width, maintaining of riprap energy dissipation at culvert outlet, and presence of inlet fill to mimic bankfull width.  
Information about aquatic species present in the culvert project area, methodologies used for data collection, how data will be analyzed, and how species information will be used in discussion of success/failure of AOP goals.  Because of limitations of ROW, this will likely need to be collected in close proximity to the culvert.  
Objective 4: Provide a report including at least the following additional information, in addition to information listed in Objective 3:
Comprehensive literature review, including AOP practices
Methodology
Narrative / table for information about structure and stream and bank stability for site visit.    
Cross section and/or profile as noted above, preferably plotted on one graph to show changes over time.  Information about aquatic species present in the culvert 
project area, methodologies used for data collection, how data will be analyzed, and how species information will be used in discussion of success/failure of AOP goals.
Conclusions from site visits over time
If applicable, recommendations for changes to AOP design guidelines, standard drawings, and/or construction methods.  
A minimum of one training to detail findings of the research
Budget Estimate and Research Period:
Project Duration: 18-30 months
Estimated Budget: $150,000-$300,000
Urgency, Benefits, and Implementation:
AOP practices are already being utilized on TDOT culverts.  Clearer information about how the culverts utilizing AOP guidance are performing could help TDOT refine current design guidelines, standard drawings, and construction and maintenance practices.  Information from this study could also lower capital and maintenance cost of structures while still meeting regulatory requirements and improving connectivity for aquatic organisms.
Results could impact small and large culvert drainage guidance in TDOT's Drainage Manual, Structural Design Guidelines, and Design Procedures for Hydraulic Structures. 
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