RUSLE2 as a Tool for Predicting Erosion 

and Selecting Erosion Control BMPs 

for Caltrans Roadway Projects 

What is RUSLE2?

The Revised Universal Soil Loss Equation, version 2 (RUSLE2) is an advanced, user-friendly software model that predicts long-term, average-annual erosion by rainfall.  It runs under Windows on desktop computers, and can be used for a broad range of farming, conservation, and other agricultural applications.  Within the last five years, considerable efforts have been made to adapt RUSLE2 for construction, mining, and other activities that result in disturbed lands.  A modern personal computer interface allows RUSLE2 to be easily implemented at the local office level.  
RUSLE2 and its predecessor, RUSLE1, have been used by numerous government agencies and private consultants worldwide to assess the degree of rill and interrill erosion, identify situations where soil erosion is serious, and guide conservation planning.  The primary user of RUSLE2 has been the USDA-Natural Resources Conservation Service (NRCS) in its field offices.  The software is maintained and released for use by the United States Department of Agriculture-Agricultural Research Station (USDA–ARS).

What does RUSLE2 do?

RUSLE2 estimates rates of rill and interrill soil erosion, also called surface erosion, caused by rainfall and its associated overland flow.  The RUSLE2 user describes the site-specific field conditions by inputting climate, soil erosivity, topographic values, and best management practices (BMPs) for cover management from menus.  When a menu selection is made, RUSLE2 “pulls” values stored in the RUSLE2 database and uses these to compute erosion.  RUSLE2 automatically recalculates in a manner similar to a spreadsheet.

What are the benefits of using RUSLE2?

Although Caltrans recognizes several hydrologic models to support decisions for hydraulic design, currently there is not an accepted model for soil surface erosion.  RUSLE2 is accepted by the USDA as a capable model for predicting surface erosion.  This acceptance makes RUSLE2 the obvious choice to support Caltrans erosion control design.

With today’s emphasis on stormwater and its impact on water quality, there is increased scrutiny of the paved and unpaved areas within the Caltrans right-of-way by the State and Regional water boards.  These and other permitting agencies are demanding greater assurances that soil stabilization strategies including revegetation will perform as designed.

When will RUSLE2 be used?

RUSLE2 could be a useful tool for Caltrans Landscape Architecture and NPDES staff by providing a scientific basis for project specific BMP selection.  For sensitive projects, such as those with sediment related TMDL limitations, that drain to similarly listed water bodies, or critical biological habitat, RUSLE2 would be a helpful tool.  Results can be included in the Storm Water Data Report to support the use of temporary BMPs for the construction phase and permanent BMPs through the post construction phase.
Current Status of RUSLE2?

Caltrans currently has a consultant contract to enhance the RUSLE2 databases and guidance for use by Caltrans design staff.  The Office of Storm Water Management Design has oversight of this particular project.  

The RUSLE2 software and user manuals can be obtained free of cost with updates and enhancements available over the internet from the USDA-ARS National Sedimentation Libratory website.
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 Potential Uses for RUSLE2 

The Revised Universal Soil Loss Equation, version 2 (RUSLE2) is a tool used to predict surface and rill erosion.  Designers can use RUSLE2 to evaluate options for soil stabilization and sediment control for project design and planning.  The following uses for RUSLE2 are anticipated:

1)  Select Construction Site BMPs

Since RUSLE2 allows the use of site-specific information, designers can evaluate different combinations of soil stabilization and sediment control BMPs for a particular project.  By using RUSLE2 to factor in climate, soil characteristics, slope length and steepness, staff can compare different cover managements (BMPs) to determine the most effective combination by viewing the change in annual erosion rate.

Challenges include training staff in the use of RUSLE2 as a new tool and obtaining soils information early in the project design process.

2)  Justify Revegetation and Erosion Control Design

Quite often, Permits and Agreements require the impacts of a project to be mitigated.  One way to show that water quality impacts have been mitigated is to show that the permanent erosion control and established vegetation produces the same or less erosion then does the pre-project condition.  RUSLE2 can be used to determine a pre-project erosion rate for the area that will be impacted by the project or development.  Next, the post projects conditions are evaluated using RUSLE2 for the implemented erosion control and established planting plan.  A successful design would show no increase in the erosion rate but the time needed for the plants to establish would have to be considered.

Currently, there is little RUSLE2 data on the erosion rates for natural, existing vegetation.  Further investigation and development of non-agricultural landscapes is needed.

3)  Prepare for New Construction General Permit

Currently, the draft Construction General Permit will have a numeric effluent limit (NEL) related to sediment, a storm event requirement (2-yr, 24-hr), and minimum soil stabilization criteria.  It is possible that these will be linked together using the Modified Universal Soil Loss Equation (MUSLE).  The MUSLE shares climate, soil erodabilty, and slope factors with the Universal Soil Loss Equation (USLE) as does the RUSLE2.  Simply stated, the MUSLE figures soil loss for a single storm event by multiplying erosion by the storm’s runoff volume.  It is possible that RUSLE2 could provide this calculation.

The State Water Resources Control Board needs to convey how they will relate sediment yield with TDS and NTU measurements.  They have mentioned that guidance and user notes are being developed for the spreadsheets available on their webpage.  Although undocumented, it appears that the annual erosion rate provided by RUSLE2 is similar to the 2-yr, 24-hr sediment yield provided by MUSLE.

4)  TMDL Compliance

Since many pollutants correlate to sediment levels, the quantity of sediment discharge can be used to predict the discharge quantity of these associated pollutants.  By evaluating a watershed using RUSLE2, an erosion rate can be determined and ultimately, a quantity of sediment entering the receiving waters.  This result could be calibrated for sediment and other pollutant loads (TMDLs).

RUSLE2 could be used to evaluate current conditions against proposed development or mitigation.  For example, a revegetation project to address eroding slopes within a corridor could be shown to produce a long-term decrease in sediment and a related pollutant such as zinc.

Challenges include calibrating RUSLE2’s erosion rate to a sediment yield and, finally, to a TMDL.  Also, RUSLE2 data for existing, vegetated areas is sparse and needs further development.
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