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Ephemeral Gully Equation

(A+B) x D x L x W = T
2 x 2000 x Y



Ephemeral Gully vs. S&R
(from USDA-NRCS. 1997)
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Site #1 – West Ninnescah
Site #2 – Silver Creek
Site #3 – Goose Creek
Site #4 – USGS Gage Site
Site #5 – Red Rock Creek



Sediment Load, 1997-99



• Persistence in Time: Erased by tillage, usually do not reform in the same place

• Size:  Smaller than Ephemerals

• Cross Sectional Area:  Less than 1 ft 2 , narrow relative to depth

• Flow Pattern;  Small disconnected parallel channels uniformly 
spaced and sized

• Topographic Location:  On Smooth side slopes above drainageways

• Nature of Erosion:  Soil is removed in shallow channels, 
annual tillage causes soil to become thinner over entire slope

Rill Erosion



Tillage Induced Ephemeral Gully Erosion

• Persistence in Time:  Temporary features obscured by tillage,
reform in the same location

• Size:  Larger than rills and smaller than permanent gullies

• Cross Sectional Area:  Greater than 1 ft 2, Wide relative to depth

• Flow Pattern:  Convergence of overland flow influenced by tillage,
crop rows, terraces or other unnatural features

• Topographic Locations:  Shallow drainage ways upstream from 
incised channels

• Nature of Erosion:  Soil is removed along a narrow flow path to a 
depth of a less-erodible layer, soil is moved into the voided area from 
adjacent land by tillage, damaging an area wider than the eroded channel





Stream Channel

Potential Gully Erosion



August 26, 2005



October 17, 2005



989 Tillage Induce Ephemeral Gully Erosion Locations
in the Cheney Lake Watershed



EG Identification and TIEGEM

TIEGEM Requirements:
• Gully Mouth ID
• EG drainage area
• Slope of concentrated flow zone
• Critical shear stress at which gully 

begins 
• Erodibility rate (based on soil 

properties)
• Receiving reach drainage area
• Delivery ratio (HUSLE)
• Manning’s “n”

















KS Cheney Lake Conservation Effects Assessment 
Program (CEAP) Scenarios

1. Baseline_No Conservation Treatment - PreProgram – Existing landuse base;  
No Waterway;  No terraces;  No CRP;  all cropland-conventional tillage;  Range -
97 conditions

2. No Ephemeral Gully Erosion Treatment - Ephemeral gully’s treated – 97 
conditions with no EG’s;  all Eg’s receive erosion treatment.

3. Land Base all Cropland NoTill - Conservation Tillage – 97 landuse base;  No 
additional terraces;  No additional EG treatment;  all cropland with no-till 
treatment

4. Land Base all Cropland MulchTill - Conservation Tillage – 97 landuse base;  
No additional terraces;  No additional EG treatment;  all cropland with mulch till 
treatment

5. Remove CRP – Remove CRP from 97 landuse and replace with conventional 
tillage;  add Ephemeral Gullies’s in CRP

6. All Native Grass - All Cheney Lake Watershed to Native grass 
7. 97 current condition 70% irrigation soil moisture - trigger for irrigation 

application – 50% soil moisture trigger for irrigation application.



The U.S. Department of Agriculture (USDA) prohibits The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis discrimination in all its programs and activities on the basis 
of race, color, national origin, sex, religion, age, disability,of race, color, national origin, sex, religion, age, disability,
political beliefs, sexual orientation, and marital or family political beliefs, sexual orientation, and marital or family 
status. (Not all prohibited bases apply to all programs.) status. (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at audiotape, etc.) should contact USDA's TARGET Center at 
(202) 720(202) 720--2600 (voice and TDD). 2600 (voice and TDD). 

To file a complaint of discrimination write USDA, Director, To file a complaint of discrimination write USDA, Director, 
Office of Civil Rights, Room 326Office of Civil Rights, Room 326--W, Whitten Building, 14th W, Whitten Building, 14th 
and Independence Avenue, SW, Washington, DC 20250and Independence Avenue, SW, Washington, DC 20250--
9410 or call (202) 7209410 or call (202) 720--5964 (voice or TDD). USDA is an 5964 (voice or TDD). USDA is an 
equal opportunity provider and employerequal opportunity provider and employer."."



Questions?


