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Research Summary 
Performance Based Testing for Erosion 

Prevention and Sediment Control (EPSC) Devices 

 

WHAT WAS THE RESEARCH NEED? 
Excessive soil erosion rates at roadway and other 
construction sites result in higher costs from having 
to either replace the lost soil or clean-up the 
expelled sediment. Little guidance is available to 
project managers on which practices will be effective 
under the conditions for which they are planning. 
This study was developed to address the need for 
systematic performance evaluation methods to 
quantify the effectiveness of different practices 
under a wide range of conditions.   

WHAT WERE THE RESEARCH OBJECTIVES? 
The research study had three primary objectives:  

1. Identify a systematic protocol for testing sediment 
control practices that considers the wide range of 
soil, climate, and topographic conditions found in 
Tennessee.   

2. Quantify the efficiencies of commonly used 
sediment retention practices in Tennessee using 
this methodology.   

3. Develop a simple model for choosing the proper 
erosion control or sediment retention practice for 
sites in Tennessee.  

WHAT WAS THE RESEARCH APPROACH? 
A physical model of a fill slope below a highway shoulder 
leading to a drainage ditch was constructed that was 
similar to, but a scaled-down version of, the large platform 
studies used in AASHTO’s National Transportation Product 
Evaluation Program. A step-by-step methodology for 
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testing sediment control practices was developed using this structure. Forty-nine simulated 
rainfall events were performed over this physical model.  In some of these events, one of three 
sediment reduction practice was implemented. These practices included silt fences, as well as 
mulch-filled and straw-filled sediment tubes. The soil loss data from the bare soil tests were 
compared to those of the tests with the installed practices to determine the Practice 
Management Factor, or P-factor, for the Modified Universal Soil Loss Equation (MUSLE). The 
research team then developed an erosion calculator tool incorporating the MUSLE. 

WHAT WERE THE FINDINGS? 
The study had numerous findings, including the following: 

• Intermediate-size physical models of roadway construction sites can provide consistent 
and reasonable erosion estimates with less overhead than large-scale platform studies. 

• Experimental results showed that rainfall intensity was a poor predictor of runoff and soil 
loss.   

• Over repeated simulated rainfall events, there was a coarsening of the sediment which 
was attributed to preferential erosion of finer particles and aggregates, altering the 
partitioning of rainfall to infiltration and runoff.   

• Runoff and soil loss vary with runoff coefficient, but they do so within a single rainfall 
intensity.   

• P-factor values for silt fences, mulch-filled sediment tubes, and straw-filled sediment 
tubes exhibited a wide range of values (0.03 – 0.76) strongly related to the runoff 
coefficient during the event. 

IMPLEMENTATION AT TDOT 
The research team made the following recommendations to TDOT:  

• Any systematic protocol for testing sediment control practices should utilize runoff 
coefficients, which are functions of the soil, slope, weather, and management, making 
them essentially “site specific” parameters. 

• Erosion plans for a roadway construction site should utilize the erosion calculator tool 
developed by the research team that incorporates the MUSLE. The erosion model can be 
found at the following link: https://insightmaker.com/insight/205325/Tennessee-Erosion-
Model.  

MORE INFORMATION 
Find the final report here: https://www.tn.gov/content/dam/tn/tdot/long-range-
planning/research/final-reports/res2016-final-reports/RES2016_20_Final_Report_Approved.pdf. 
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