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AGRICULTURAL LAND PREPARATION

(Revised March 2004)

	EMISSION INVENTORY SOURCE CATEGORY

Miscellaneous Processes / Farming Operations


	EMISSION INVENTORY CODES (CES CODES) AND DESCRIPTION

_________________________________ (Agricultural Land Preparation)


METHODS AND SOURCES

The land preparation source category includes estimates of the airborne soil particulate emissions produced during the preparation of agricultural lands for planting and after harvest activities. Operations included in this methodology are ploughing, harrowings, leveling, ridges and furrows, earthing up, bunding. Each of these operations are assumed to equal to one pass either with tractors or animals. The weeding operations is not considered for estimating emissions. The information used was provided by Mr. Harshvardhan Dhavan, Masters Student, UoP. Dust emissions are produced by the mechanical disturbance of the soil by the implement used and the tractor/animal pulling it. Emission load is equally split throughout the year assuming that agricultural operations occur throughout the year in the absence of a crop calendar.  Acreage data in Pune district was taken from Agricultural Marketing Committee of Pune.
Particulate emissions from land preparation are computed by multiplying a crop specific emission factor by an activity factor. For our purpose we have taken the California default emission factor (old) of 4 lb per acre pass as the PM10 emission factor when the land is cultivated using a tractor. For lands cultivated using animals, we have assumed a value of 1 lb per acre pass in the absence of data.  We have calculated the acre pass by multiplying number of passes and the cultivated area.
The particulate dust emissions from agricultural land preparation are estimated for each crop in each region using the following equation.

Emission load crop= Emission Factor crop x acre-pass crop
Assumptions:

1. Emission factor is based on ARB data for agricultural operations using tractors. 
2. Emission factor assumed as 1 pound per acre pass when animals are used for cultivating the land. 
3. It is also assumed that only 5% of the area is cultivated by tractors. 95% of area is cultivated by animals.

4. Emission load is equally split throughout the year assuming that agricultural operations occur throughout the year in the absence of a crop calendar.
5. All the agricultural operations have the same emission factor.

6. The number of passes has been assumed as 8 (which corresponds to wheat) in case of all other crops except sugar cane. For Sugar Cane the data given by Mr. Dhavan was used.

Emission Factors

	PM10

	Emission

Factor
	0.4536
	1.8144

	
	Kg/ acre-pass
	Kg/ acre-pass


Activity Data

Activity Data for agricultural Dust Estimates
	 

2003 Annual Acre pass

	Region
	Name of taluka
	Land cultivated by animals
	land cultivated by tractors

	1
	Ambegaon


	           979,837.5 
	             51,570.4 

	2
	Baramati


	           358,460.0 
	             18,866.3 

	3
	Bhor


	           641,331.1 
	             33,754.3 

	4
	Daund


	        1,381,021.6 
	             72,685.3 

	5
	Haveli


	           698,844.3 
	             36,781.3 

	6
	Indapur


	           747,202.4 
	             39,326.4 

	7
	Junnar


	        1,675,160.7 
	             88,166.4 

	8
	Khed


	        1,003,547.1 
	             52,818.3 

	9
	Maval


	           420,668.1 
	             22,140.4 

	10
	Munshi


	           592,268.8 
	             31,172.0 

	11
	Purander


	           487,101.8 
	             25,636.9 

	12
	Shirur


	        1,877,748.1 
	             98,828.8 

	13
	Velhe
	           182,164.3 
	               9,587.6 


Results

Emission Estimates

	2003 PM10 Emission Estimates (kg/year)
	2003 PM10 Emission Estimates (tons/year)

 

	Region
	Land cultivated by animals
	land cultivated by tractors
	Total
	

	1
	             444,454.3 
	                 93,569.3 
	    538,023.6 
	                          538.02 

	2
	             162,597.4 
	                 34,231.0 
	    196,828.5 
	                          196.83 

	3
	             290,907.8 
	                 61,243.7 
	    352,151.5 
	                          352.15 

	4
	             626,431.4 
	               131,880.3 
	    758,311.7 
	                          758.31 

	5
	             316,995.8 
	                 66,736.0 
	    383,731.8 
	                          383.73 

	6
	             338,931.0 
	                 71,353.9 
	    410,284.9 
	                          410.28 

	7
	             759,852.9 
	               159,969.0 
	    919,821.9 
	                          919.82 

	8
	             455,208.9 
	                 95,833.5 
	    551,042.4 
	                          551.04 

	9
	             190,815.1 
	                 40,171.6 
	    230,986.7 
	                          230.99 

	10
	             268,653.1 
	                 56,558.6 
	    325,211.7 
	                          325.21 

	11
	             220,949.4 
	                 46,515.7 
	    267,465.0 
	                          267.47 

	12
	             851,746.5 
	               179,315.1 
	 1,031,061.6 
	                       1,031.06 

	13
	              82,629.7 
	                 17,395.7 
	    100,025.5 
	                          100.03 

	Total annual tons per year
	       6,064.9 


Figure 1:2003 Agricultural Operations Emissions
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Further Improvements

1. Possibility of developing local emission factors.
2. Crop specific emission factor data.
3. Activity data can be improved by replacing assumptions by actual data collection.
4. Crop calendar
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