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Residue Management, Seasonal 344
Washington:  Conservation Practice Specification Guide                                   

Purpose of Specification Guide 

The specification guide provides guidance for effective planning, design and implementation of a Conservation Practice Standard.  The guidance includes reference information, examples and other considerations to assist during the conservation planning process.  The intent is to improve the application of conservation practice standards that are appropriate for site specific conditions, identified resource concerns, crop rotations, yield goals and other conservation and production objectives of the client.  

Residue and Tillage Management is a sequence of Field Operations that is planned for a specific crop rotation and set of field attributes to accomplish defined production and conservation purposes and objectives.  

A sequence of Field operations for a specific crop rotation and associated crop yields is summarized as a “Management Record”.  The management record includes a description of the individual field operations and the timing when they are used during the crop rotation.  Examples of field operations in a management record include harvest, tillage and residue management, seeding operations, cultivations as well as applications of crop inputs.

Field operations are selected from the RUSLE2 operations database to represent the actual field operations that the client describes. Each Field operation in Rusle2 has an associated set of physical effects on crop residues and soil that are used for evaluation and design of residue and tillage management practices.

If application of manure, compost or other organic based materials is included in a management record, multiply the oven dry weight of the material times an effectiveness factor of 0.5 to calculate the rate of organic matter added.  These applications of organic material are included as an organic matter addition for soil quality assessments such as the soil conditioning index SCI.  

Crops and crop yields are documented in the management record for the entire crop rotation.  Weed growth, as a vegetation type, is accounted for in each management record if it occurs.  Vegetation or crop type is selected from the vegetations database embedded in RUSLE2.   Each crop or vegetation has associated residue attributes and growth curves that affect the evaluation and design of residue and tillage management practices.  

Historical crops and yields are used when evaluating Benchmark systems.  Realistic yield goals are used when designing a residue and tillage management practice.  Crop choice and yields establish the residue amounts produced and managed during crop intervals.  Residue amount is an important variable when evaluating the conservation effects of residue and tillage management.  One common approach for estimating a realistic yield goal for planning is the use of a 3-5 year historical crop yield average for the site or local area plus 5%.

Crop Interval is the time period after harvest, senescence, dormancy or termination of a crop through the harvest, senescence, dormancy or termination of a following crop. Senescence is “the stage of growth in a plant or plant part from maturity to death, characterized by an accumulation of metabolic products, an increased respiratory rate, and a loss in dry weight”.  www.ipm.ucdavis.edu/PMG/glossary.html .  A sequence of crop intervals is a crop rotation.  Residue and tillage management operations are evaluated and planned for each individual crop interval in the rotation.

The inventory and evaluation stage of planning is critical prior to designing a practical, efficient and effective Residue and Tillage management system.  The current NRCS resource assessment tools that are used for planning and design of residue and tillage management practices are the following:

Revised Universal Soil Loss Equation 2:  (RUSLE2)



RUSLE2 software website

Wind Erosion Equation:  WEQ



WEQ wind erosion website

Wind Erosion Prediction System:  WEPS



WEPS wind erosion website

Wildlife Habitat Evaluation Guide: WA Biology Tech Note 14, WA NRCS, 



Washington eFOTG:  WHEG section 1

Soil Survey Interpretation reports



Soil Data Viewer and Web Soil Survey 

Planning and design of residue and tillage management practices requires skill and experience using RUSLE2 as the central inventory and assessment tool. 

Inventory and Evaluation

1. Delineate and Identify crop production Fields within the farm operation or planning unit.
2. Document the benchmark management record for each field.

3. Document the physical site or Field attributes, including climate patterns
4. Document the benchmark resource assessments for the management system. 
5. Document the crop production and conservation planning objectives of the client.

6. Document the resource concerns and purposes for design of conservation practices.

8.   Evaluate alternative management systems for each conservation management unit (CMU).

7. Group Fields into appropriate CMUs for planning.
Conservation Management Unit (CMU):  “A field, group of fields, or other land units of the same land use and having similar treatment needs and planned management.”  NRCS National Planning Procedures Handbook, (NPPH).

An example of a management record created with RUSLE2 to describe a benchmark scenario follows:

RUSLE2 Management Description Record

Info:   Winter wheat - Spring Barley with fallow. The management record shows field operation sequence (description and timing), crop rotation and vegetation crop yields.  Application operations are included.  

	Date
	Operation
	Vegetation
	Yield 
	Cover  lb/ac
	Cover %

	8/15/2
	Harvest, killing crop 50pct standing stubble
	
	
	1980.0
	69

	9/1/2
	Chisel plow, disk, st. pts.
	
	
	
	

	4/1/3
	Fert applic. deep plcmt hvy shnk
	
	
	
	

	4/1/3
	Sweep plow wider  than 40 in w/ mulch treader
	
	
	
	

	5/15/3
	Chisel plow, disk, st. pts.
	
	
	
	

	7/15/3
	Rodweeder
	
	
	
	

	8/5/3
	Rodweeder
	
	
	
	

	8/25/3
	Drill/air seeder, hoe/chisel openers 6-12 in spac.
	Wheat, winter 
	45.00
	
	

	8/15/4
	Harvest, killing crop 50pct standing stubble
	
	
	2295.0
	74

	9/1/4
	Disk, tandem heavy primary op.
	
	
	
	

	9/20/4
	Plow, moldboard 10 inch depth
	
	
	
	

	4/1/5
	Sweep plow wider  than 40 in w/ mulch treader
	
	
	
	

	4/10/5
	Roller, corrugated packer
	
	
	
	

	4/25/5
	Drill/air seeder, hoe/chisel openers 6-12 in spac.
	Barley, spring
	55.00
	
	


The management record represents a 3 year crop system or rotation.  There are 2 crop intervals during the rotation:  

1.  8/15/2     -     8/15/4  
After Spring Barley Harvest through the next Winter Wheat harvest 

2.  8/15/4   -       8/15/2 
After Winter Wheat harvest through Spring Barley harvest

Once the management record from RUSLE2 is complete, it is duplicated and used for Wind Erosion prediction.  Currently, the Wind erosion equation WEQ management method is used by NRCS in Washington.  A management record and a set of field specific information such as field geometry, climate parameters and soil attributes provides WEQ the information needed to provide an estimate for wind erosion for evaluation.
For the example management record:  
WEQ average annual estimate:

0.2 tons/acre

Crop interval estimates:


Winter wheat crop interval: 

0.4 tons/acre







Spring Barley crop interval;

0.2 tons/acre

An estimate for wind erosion and irrigation induced erosion is needed as input to use the Rusle2 model for further evaluation.   Those two erosion value inputs are included in the calculation of a soil conditioning index SCI for each field.  Field specific information needed to run Rusle2 evaluation also includes:  Soil mapping unit, slope properties, climate, whether soil is frozen during part of the year and associated supporting practices on the hill slope used for planning.  

An example set of field attributes:  Thatuna silt loam with 16% slope, 300 ft slope length and climate:  req 18-20”.  No additional conservation practices on the slope and non-irrigated.  The RUSLE2 estimates using the benchmark management record example above:  

Soil Loss:  Average annual Wind Erosion (saltation and creep):  
0.2 ton/ac

Estimate of suspended soil material:  PM10:  



0.2 ton/ac

Soil loss from Sheet and Rill erosion Ave annual:


6.1 ton/ac

Soil Conditioning Index: 





0.0
Average annual slope STIR:  
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Rotation Fuel use estimate:  diesel equivalent



16 gal/ac 

Crop interval sheet and rill erosion estimates:  
Barley:  8.9 tons/acre  
W Wheat period:  9.6 tons/acre

Wildlife habitat evaluation Guide (Biology Tech Note 14) is used to evaluate effects of the management record and field attributes on Wild life resource concerns for the example.  A score for the benchmark condition of 53% meets quality criteria of 40% for cropland.

Results of the Benchmark evaluation process are compared to the Resource Concern - Quality Criteria table located in the Washington NRCS eFOTG; section III.  Resource concerns are selected for the plan.
Identified resource concerns for the above example were:  Soil Erosion:  Sheet and rill erosion, Soil Quality: organic matter depletion.

Other benefits of Inventory and evaluation include documenting future production objectives such as crop rotations, yield goals, use of supporting practices such as vegetative buffer practices, nutrient management and/or pest management.  Other benefits include identifying available tillage, application, seeding and harvest equipment, timing issues for the whole operation and possible long term economic goals.
Seedbed preparation, application and incorporation of crop inputs and weed management are common production objectives for the use of tillage in a crop system.  Residue and Tillage management practices have a predictable effect on soil erosion, soil quality, water quality, nutrient management, pest management, air quality, wildlife habitat, water quantity and energy efficiency as well as other concerns that affect conservation and sustainability of crop systems.  Estimated physical effects of Residue and Tillage Management practices are provided in the Conservation practice physical effects (CPPE) document for individual practices found in Section V, WA eFOTG.

Residue Management:  Seasonal 344 conservation practice standard
The practice is most commonly applied as part of a group of conservation practices as a system to address a defined set of Resource Concerns and client objectives.  Practice 344 is a potential alternative practice for conservation plans that have a need to address one or more of the following conservation purposes.
· Reduce sheet and rill erosion.

· Reduce soil erosion from wind and associated airborne particulate matter.

· Improve Soil Condition 

· Reduce off-site transport of sediment, nutrients or pesticides.

· Manage snow to increase plant available moisture.

· Provide food and escape cover for wildlife.

Conservation practice 344 design involves modifying the timing of the field operation sequence in the management record so that soil erosion, soil quality and other objectives of the plan are met.  The practice involves identifying “critical periods” during crop intervals when resource concerns and purposes can be addressed to meet quality criteria.  The conservation effects of this management practice are dependent on the site specific field attributes, climate patterns, crop rotation and individual crop yields.  The timing of tillage and residue management is adjusted to produce acceptable yields while reducing the resource concerns identified.
Design and decision making:
1. Document the physical and climate field attributes used for planning.
2. Document critical periods for resource protection or improvement during each crop interval.

3. Create a planned Management record in RUSLE2 for each unique CMU.
4. Document the resource concern assessment information.
5. Document the soil erosion and soil quality estimates for each CMU and specific crop rotation.
6. Document the Soil Tillage Intensity Rating for each crop rotation and individual crop intervals
7. Document the Wildlife Habitat Evaluation Score (WHEG).
8. Complete the Seasonal residue management Job Sheet specifications.
9. Ensure that the specifications meet conservation practice criteria, Resource Quality criteria and client objectives.

Climate attributes:    

Critical periods define months during the year when field and crop residue attributes impact the purposes for implementing the practice.  When designing the conservation practice, identify critical periods for capturing snow, wind, high rainfall periods and periods when soil moisture deficits occur due to high evaporation (loss of soil moisture) without crop uptake.  

Evaluate snow fall, evaporation and precipitation patterns.  The Pacific Northwest has distinctive patterns that affect crop and conservation management.  In general, the critical period for wind erosion in most of Washington state is March – April when average velocities are measured.  Washington State is well known for unexpected wind events any time during the year.  The risk of wind erosion is also high where field soils that have very low residue levels and little surface soil structure during a portion of the year occur.  The critical period identifies when the risk of wind erosion is high.
Monthly average wind speed and prevailing wind direction data can be found for selected Washington sites and used to identify potential critical wind erosion periods.   Washington climate summaries on a monthly and seasonal basis can provide the general climate attribute patterns that might affect design of a seasonal residue management system.  West region climate center data can also be used for identifying precipitation, snowfall and temperature patterns and risk.  The following is an example of data from Wellpinit, WA.  West Region Climate Center, Washington.
Period of Record Monthly Climate Summary:  Period of Record: 6/ 1/1948 to 12/31/2005
	 
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Annual

	Average Max. Temperature (F)
	31.9
	38.4
	48.1
	57.9
	66.5
	75
	84.4
	84
	73.2
	58.5
	41
	32
	57.6

	Average Min. Temperature (F)
	19.7
	23.9
	28.9
	34.7
	41.1
	47.8
	52.7
	51.8
	44.2
	35.3
	28.4
	21.9
	35.9

	Average Total Precipitation  (in.)
	2.21
	1.74
	1.72
	1.48
	1.75
	1.36
	0.78
	0.74
	0.87
	1.33
	2.53
	2.76
	19.28

	Average Total SnowFall (in.)
	13.3
	5.2
	3.1
	0.3
	0
	0
	0
	0
	0
	0.3
	4.9
	17.3
	44.4


An example of a management record created with RUSLE2 to describe a design for Residue Management 344.

RUSLE2 Management Description Record

File:   Example planned management record to assist meeting criteria Seasonal Residue management 344
	Date
	Operation
	Vegetation
	Yield 
	Cover lb/ac
	Cover  %

	8/15/2
	Harvest, 50pct standing stubble
	
	
	1980.0
	69

	5/15/3
	Chisel plow, disk, st. pts.
	
	
	
	

	7/15/3
	Rodweeder
	
	
	
	

	8/5/3
	Rodweeder
	
	
	
	

	8/25/3
	Drill/air seeder, hoe openers 6-12 in spac.
	Wheat, winter 
	45.00
	
	

	8/15/4
	Harvest, killing crop 50pct standing stubble
	
	
	2295.0
	74

	10/1/4
	Sprayer, kill crop
	
	
	
	

	4/10/5
	Sprayer, kill crop
	
	
	
	

	4/25/5
	Drill or air seeder, hoe/chisel openers 6-12 in spac.
	Barley, spring
	55.00
	
	


Example set of field attributes:  Thatuna silt loam with a soil loss tolerance of 4 t/ac, 16% slope, 300 ft slope length and climate of req 18-20”.  No additional practices on the slope.  The RUSLE2 estimates using the designed management record for the example provides information needed to complete the specification.

Wind Erosion (saltation and creep) using WEQ:  

0.2 ton/ac estimate
Soil loss from Sheet and Rill erosion:  


0.8 ton/acre

Soil Conditioning Index: 




0.8
Average annual slope STIR:  
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Rotation Fuel use estimate: 



7 gal/acre (reduced from 16) 
Crop interval sheet and rill erosion estimates:  
Barley:  0.2 ton/acre  
W Wheat:  2.1 ton/acre

Crop interval STIR ratings  


Barley:  24  

W Wheat:  123 

Additional information for Job sheet specification and planning
Barley and Winter wheat stubble height is observed at 20” for each after harvest.

Critical snowfall capture period:  Dec – Feb; Wind erosion risk:  Sep – Nov and March - May 
Critical evaporation period is May – October.
Example resource concerns were addressed and the design of the 329 practice meets quality criteria and client objectives.  Client objectives of the same crop rotation with equal or better yields and less fuel use were met by modifying the field operation sequence and timing.

Implement the residue and tillage management system:  Continuous resource benefits
When actual crop rotations, yields or field operation descriptions and timing differ from the planned system, update and maintain current specifications for each CMU to document that the conservation practice purposes, criteria and objectives of the client are being met.  Maintain supporting conservation practices included in the conservation plan.
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 (RUSLE2 Website ):  This site contains the official NRCS version of RUSLE2.  It is the only version of RUSLE2 to be used for official purposes by NRCS field offices.  The NRCS developed and maintains the database components on this site.  These components comprise the Official NRCS RUSLE2 Database.  The official NRCS RUSLE2 database is the only database to be used for official purposes by NRCS field office employees.
RUSLE2 is an upgrade of the text-based RUSLE DOS version 1.  It is a computer model containing both empirical and process-based science in a Windows environment that predicts rill and inter rill erosion by rainfall and runoff.  The USDA-Agricultural Research Service (ARS) is the lead agency for developing the RUSLE2 model.  The ARS, through university and private contractors, is responsible for developing the science in the model and the model interface. 
Additional information on RUSLE2 is available at the ARS Oxford Mississippi National Sedimentation Laboratory website. 
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