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OBJECTIVES

To evaluate the on-farm and off-farm effects of 
implemented BMPs (no-till and no-till plus 
terraces) on runoff pollutant loads.
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One Stream Monitoring at 
upper end of Wagon Train 
Lake since Nov. 2003

Five field scale watersheds 
(since May 2004)

MATERIALS AND METHODS

USCAE LAKE SURVEY 
Sediment Entered Lake

1.3 Mg ha-1 yr-1 (1968-1987)
3.2 Mg ha-1 yr-1 (1987-1996)

75% reduction, Target Load
0.6 Mg ha-1 yr-1



Three field scale watersheds were :

1. Conventional tillage (CL) system  on non-terraced (NT) field, 
identified as  CL-NT. 

2. No Tillage (NL) system on non-terraced (NT) field, identified 
as NL-NT.  

3.  No Tillage (NL) on terraced (T) field, identified as NL-T 
field. 

All fields have similar soil and fertility level

Presence of ephemeral gully in CL-NT and NL-NT





Measurements:
Rainfall
Runoff

Sediment
N, P

Topography (5m x 5 m DEM)



AnnAGNPS Parameter Calibration

CELLS AND REACHES: 5 m x 5 m DEM, 30m x 30m DEM

RUNOFF CN: Mar.-May, June, July-February 
rainfall pattern and crop growth

CROP DATA: RUSLE crop database.  
Modification: N and P uptake, C/N and C/P 

SOIL DATA: SSURGO Database
Modification: Surface N,P,OM

CLIMATIC DATA: Daily weather data (1986-2005) 

EPHEMERAL GULLY:  Measured Sediment-sheet And Rill 



Long Term BMPs Performance Off-Farm:
30 m x 30 m DEM, CSA=10 ha, Digitized Terraces (25% area), Digitized 
Impoundments, NASS 



Potential Sediment Reduction Off-Farm
Current practice: 

Non-terraced cells (75% area) are set to be no-till system and have ephemeral gullies.
The terraced cells (25% area) are set to be in no-till, and no longer-gullied.

Proposed Practice:
1. Effects of gully:  eliminate gullies in the non-terraced cells without terracing.
2. Effects of terraces: all cells are terraced.



RESULTS AND DISCUSSION



0.00.061.500.060.57/25/2005

25.00.924.94275.419.65/12/2005

74.20.631.83321.937.36/12/2004

90.00.614.01030.416.85/30/2004

1124744.654.4755744.363.55/22/2004

27.11.122.91301.518.85/18/2004

Kg ha-1----mm--------Kg ha-1--------mm-----

sedimentrunoffrainfallsedimentrunoffrainfallDate

CL-NTNL-NT

Rain > 40 mm or sediment loss > 0.1 Mg ha-1



Field vs. Watershed, 2004

67425189460Watershed
-117--NL-T

115797114211364CL-NT  
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83751504077817NL-NT
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Field vs. Watershed, 2005
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20-yr 
simulation

2D Graph 1
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CONCLUSIONS

No-till system reduced sediment and nutrient losses from fields
during intense rainfall.

Ephemeral gully erosion caused excessive sediment yield from fields 
managed with no-till or conventional till. Elimination of gully erosion 
by terracing was effective for reduction of sediment yields from fields. 

Reduction of on-farm sediment yield by elimination of gully
and/or terracing could not meet the sediment reduction target off-farm.  
Off-farm mitigation of sediment losses due to other processes 
e.g. Stream Bank erosion is necessary.


