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I. Scope
Addressing the air quality resource concerns by installing and utilizing farm operation activities and technologies that reduce particulate matter (PM) emissions from field operations.
II. GENERAL
This practice specification applies to newer equipment and technologies, and improved methodologies that facilitate reductions in direct PM generated emissions caused from tillage and harvest activities of farm commodities. 
PM emissions generated from conventional tillage activities is improved by utilizing implements that combine multiple tillage operations in a single pass or by reducing the number of field passes per crop rotation.  Conservation Practice Standard (CPS) 376 is applied toward combined and reduced-pass tillage management for reducing PM from conventional tillage benchmark levels when such activities cannot achieve the CPS 329 or 345 residue and STIR criteria.
Sometimes referred to as “low-dust” harvesters, these type of harvesting equipment have demonstrated significant PM reductions without causing any negative impacts to product quality. 
The tractor type and engine horsepower rating must be sized appropriately in order to operate implements and harvesting equipment effectively, per manufacturer’s recommendations.  
Tractors equipped with GPS and steering technologies can minimize overlap of field passes.  
III. Combined Tillage OPERATIONS
Operations using combined-tillage implements perform multiple tasks in a single pass during land preparation.  Multiple tasks may include, but are not limited to:  tilling, disking, chiseling, soil conditioning, landplaning, and roller operations.  

Combined tillage operations are designed to reduce PM10 emissions by at least 30 percent from the baseline conventional tillage activities, as determined by the “Reduced-Pass Tillage Management Worksheet”.
IV. REDUCED-PASS TILLAGE MANAGEMENT
Implement a reduced-pass tillage system that will limit soil disturbances by decreasing the number of field passes needed for land preparation.  Examples include reducing passes for disking, tilling, ripping or chiseling the field.  
Reduced-pass tillage management must report at least a 30 percent reduction in field passes from the baseline conventional tillage activities, as determined by the “Reduced-Pass Tillage Management Worksheet”. 
V. HARVESTER EQUIPMENT
Utilize “low-dust” harvester equipment designed to reduce PM10 emissions by at least 30 percent over conventional harvesters, as demonstrated by available peer-reviewed information.
VI. WEED MANAGEMENT
When necessary, weeds can be managed with herbicides or by flailing, flaming or other means that will maintain a firm soil surface. 
Ensure that all chemicals used in performing this practice are listed on Federal, State, and local registers and are applied strictly in accordance with authorized registered uses, directions on the label, and other Federal, State and local policies and requirements.
Store chemical containers properly and disposed of them in a safe manner according to state and local ordinances or procedures.


VII. RECOMMENDATIONS
Consider mitigating fugitive dust to minimize impacts to the public and downwind receptors by:
· Locating staging areas away from high traffic areas.
· Avoid causing any carryout or track-out of soil or mud onto public paved roadways, and clean-up as expeditiously as possible should it occur.
· Avoid or limit tillage or harvesting activities during forecasted wind events that could impact downwind receptors.
· Maintain vegetative cover and/or residue.
· Leaving soil undisturbed, firmly packed and watered prior to harvest will aid in reducing generated PM.  
· Plant and maintain a windbreak or shelterbelt adjacent to public roadways or upwind from receptors.
VIII. Operations AND MAINTENANCE
Manufacturers’ operation and maintenance procedures are to be complied with, including: 
· Land preparation, 
· Equipment set-up, and 
· Operational requirements.
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California Air Resources Board, Detailed Documentation for Fugitive Dust and Ammonia Emission Inventory Changes for the SJVUPACD Particulate Matter SIP, Fugitive Dust and Ammonia Emissions Inventory Documentation for the SJV 2003 SIP Revision, April 2003
Faulkner, William B, Harvesting equipment to reduce particulate matter emissions from almond harvest, USDA NRCS Conservation Innovation Grant 68-9104-0-127, Texas A&M University, October 2012
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	Reduced-Pass Tillage Management Worksheet
California Air Quality – CPS 376 Field Operations Emissions Reduction
USDA Natural Resources Conservation Service

	Client Name:
	Application No:
	Date:

	CTU:
	Field No:
	Crop Rotation:

	Technician:
	Crop Type:

	Determine baseline field passes and PM10 emission levels
	Determine reduced field passes and PM10 emission reductions due to adoption of reduced-tillage management

	Pass No.
	Type of baseline tillage passes
	PM10 Emissions
(lbs/acre)
	Pass No.
	Type of Reduced-Tillage Passes
	PM10 Emissions
(lbs/acre)
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	Total Passes:
	
	Total Passes:
	

	Total PM10 Emissions (lbs/acre):
	
	Total PM10 Emissions (lbs/acres):
	

	
	
	
	

	Reduction of Field Tillage Passes
	PM10 Emission Reductions per Acre

	Number of baseline field passes:
	
	Baseline field passes PM10 emission:
	

	Number of reduced field passes:
	
	Reduced tillage field passes PM10 emissions:
	

	Difference in number of passes:
	
	Difference in PM10 emissions:
	

	Percent reduction of tillage passes:
% = (Baseline Passes – Reduced Passes)/Baseline Passes x 100
	
	Percent PM10 reduction:
% = (Baseline PM10 – Reduced Passes PM10)/Baseline PM10 x 100
	

	

	
	Total Percent Reductions for the Entire Crop Rotation

	
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	% Reductions in Tillage Passes:
	
	
	
	
	
	

	% Reduction in PM10 Emissions:
	
	
	
	
	
	

	Average percent tillage passes reduced for the entire crop rotation:
	

	Average percent PM10 reduced for entire crop rotation:
	

	Note:  Complete one worksheet for each crop.



	Land Preparation Emission Factors

	Emissions Category
	Land Preparation Operation
	Pounds PM10/Acre-pass

	Root Cutting
	Root Cutting
	0.3

	Weeding
	List
	0.8

	
	List & Fertilize
	

	
	Listing
	

	
	Roll
	

	
	Spring Tooth
	

	
	Bed Preparation
	

	
	Seed Bed Preparation
	

	
	Shape Beds
	

	
	Shape Beds & Roll
	

	
	Shaping
	

	
	Terrace
	

	Disking, Tilling, Chiseling
	Chisel
	1.2

	
	Plow
	

	
	Mulch Beds
	

	
	Disk
	

	
	Disk & Furrow-out
	

	
	Disk & Roll
	

	
	Finish Disk
	

	
	Harrow Disk
	

	
	Post Burn/Harvest Disk
	

	
	Stubble Disk
	

	
	Unspecified Operation
	

	
	General Land Prep
	

	Ripping, Subsoiling
	Subsoil
	4.6

	
	Subsoil-deep chisel
	

	Land Planing & Floating
	Float
	12.5

	
	3 Wheel Plane
	

	
	Land Plane
	

	
	Laser Level
	

	
	Level
	

	
	Level (new vineyards)
	

	
	Plane
	

	California Air Resources Board, April 2003
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