Middle Peninsula Planning District 

Summary of biodiesel production and consumption capacity

The six counties of Virginia’s Middle Peninsula produce about 1.44 million bushels of soybeans on 62,146 acres.  Using the standard conversion factor of 1.4, the soybean oil that could be extracted from this crop could be processed into about 2 million gallons of biodiesel.
The four counties with land in the Dragon Run sensitive watershed – Essex, Gloucester, King & Queen and Middlesex – produce about 1.1 million bushels of soybeans on 46,475 acres. Using a 1.4 conversion factor, the soybean oil that could be extracted from this crop could be made into 1.54 million gallons of biodiesel.

Approximately 9.3 million gallons of diesel fuel and #2 heating oil are sold by fuel distributors who operate in the Middle Peninsula. Therefore, it would be possible to produce enough biodiesel from the local soybean crop to replace slightly more than 20 percent of diesel fuel and heating oil consumed on the Peninsula with biodiesel.
See highlighted sections below for detail. Note that Table 2 does not include heating oil.
Table 1. Results of Middle Peninsula oil distributor survey conducted by Virginia Clean Cities during the period of April 30-May 17, 2007. Surveys were conducted via phone and email. NOTE: Based on the response rate and the inability to track every diesel gallon moving through the Middle Peninsula, the following results are very conservative, but serve as a starting point to determine potential market penetration.
	# of Distributors Included
	 
	6
	 
	 

	 
	
	
	
	
	
	 

	Commercial Highway Diesel Sales:
	 
	3,487,180
	gallons annually

	Retail Highway Diesel Sales:
	
	3,767,180
	gallons annually

	Number of Retail Highway Diesel Locations:
	19
	stations
	 

	 
	
	
	
	
	
	 

	TOTAL HIGHWAY DIESEL
	 
	4,807,180
	gallons annually

	 
	
	
	
	
	
	 

	Total Off-Road Diesel Sales:
	 
	1,216,000
	gallons annually

	Retail Off-Road Diesel Sales:
	
	1,035,691
	gallons annually

	Number of Retail Off-Road Diesel Locations:
	6
	stations
	 

	 
	
	
	
	
	
	 

	TOTAL OFF-ROAD DIESEL
	 
	2,136,000
	gallons annually

	 
	
	
	
	
	
	 

	Total #2 Heating Fuel Oil Sales:
	2,387,000
	gallons annually

	 
	
	
	
	
	
	 

	Biodiesel Sales and Locations:
	232,700
	gallons annually

	 
	
	
	
	
	
	 

	Biodiesel Retail locations in Middle Peninsula, VA :
	Phillips Energy, Inc
	
	
	 

	
	2586 George Washington Memorial Highway 
	 

	
	Hayes, VA  
	
	
	
	 

	
	B5 (5% biodiesel, 95% petroleum) on-road biodiesel


Table 2 presents various scenarios using the survey results and biodiesel market penetration levels. Scenarios are labeled A-E on the left column. Scenario A, for example, was calculated on the basis that all diesel sold (based on survey results) contained a 2, 5, 10, and 20% blend of biodiesel. Highway diesel and off-road diesel scenario results are presented.

Table 2. Various scenarios of biodiesel market penetration levels using survey results from Table 1.

	A
	All diesel sold contains
	B2
	B5
	B10
	B20

	
	Highway diesel (gallons)
	96143.6
	240359
	480718
	961436

	
	Off-road diesel (gallons)
	42720
	106800
	213600
	427200

	
	 
	 
	 
	 
	 

	B
	5% of diesel sold contains
	B2
	B5
	B10
	B20

	
	Highway diesel (gallons)
	4807.18
	12017.95
	24035.9
	48071.8

	
	Off-road diesel (gallons)
	2136
	5340
	10680
	21360

	
	 
	 
	 
	 
	 

	C
	10% diesel sold contains
	B2
	B5
	B10
	B20

	
	Highway diesel (gallons)
	9614.36
	24035.9
	48071.8
	96143.6

	
	Off-road diesel (gallons)
	4272
	10680
	21360
	42720

	
	 
	 
	 
	 
	 

	D
	20% diesel sold contains
	B2
	B5
	B10
	B20

	
	Highway diesel (gallons)
	19228.72
	48071.8
	96143.6
	192287.2

	
	Off-road diesel (gallons)
	9548
	23870
	47740
	95480

	
	 
	 
	 
	 
	 

	E
	50% diesel sold contains
	B2
	B5
	B10
	B20

	
	Highway diesel (gallons)
	48071.8
	120179.5
	240359
	480718

	
	Off-road diesel (gallons)
	23870
	59675
	119350
	238700


Farmers

Farmers are apparent beneficiaries of biofuels since the feedstocks are grown on American soil. How can farmers become involved in a Middle Peninsula biodiesel initiative?

The first and most obvious choice is for farmers to use the product and support domestically grown and produced energy alternatives. Farmers are already a strong customer base for biodiesel, and the reason many oil distributors began carrying the product in the first place. Farmers commitment to biodiesel is also reflected in their $25 million investment in the product through checkoff dollars.

A second approach for farmers is to get involved in the actual production of oilseed crops, production of biodiesel, or a biodiesel research project.

The USDA National Agricultural Statistics Service reports that Essex, Gloucester, Middlesex, Mathews, King and Queen, and King William Counties collectively have 593 farms total, comprising 145,409 acres.
 Looking at this farmland from a biomass perspective, or more specifically an oilseed perspective, soybean appears to be the primary oilseed crop grown in the Middle Peninsula area. The NASS reported 227 soybean farms with production of 1.44 million bushels.  
Table 5. USDA NASS Report Middle Peninsula farming statistics.

	Total Cropland (farms)
	593

	Total Cropland (acres)
	145,409

	
	
	
	

	Total Corn for grain (farms)
	204

	Total Corn for grain (acres)
	53,662

	Total Corn for grain (bushels)
	3,138,137

	
	
	
	

	Total soybean for grain (farms)
	227

	Total soybean for grain (acres)
	62,146

	Total soybean for grain (bushels)
	1,436,714


Of the 145,409 acres of farmland in the Middle Peninsula, 115,808 is used for corn and soybean already, the main feedstocks for biodiesel and ethanol. The main buyers of soybean in the Middle Peninsula are Purdue and Old Dominion Grain, as well as some buyers of food grade soybeans. 

The Essex County Extension Agent, Keith Balderson, stated the single most important concern of soybean farmers in the Middle Peninsula, and anywhere, is anything to improve the price of soybean (i.e. more demand). Soybeans are the only oilseed feedstock currently grown in the Middle Peninsula, however, Keith Balderson did discuss the ability to grow canola (Brassica napus L.) in the region. Test plots of canola were grown in Essex County in the Early 1990s for at least 2 years, and Keith Balderson remembers good yields. 

Canola is a member of the Brassicaceae or mustard family and is similar to oilseed Rape. Rape was modified in Canada to make it edible by eliminating erucic acid and glucosinolates. The result was Canada oil, low acid rape, commonly known as canola. Seed of canola typically has 40-42% oil content but higher amounts are possible through breeding. Two varieties that are adapted to Virginia soils and climate, VSX-1 and VSX-2, have been developed at Virginia State University. Winter type canola varieties could replace wheat in a soybean-wheat-corn rotation. Summer types that are adapted to Virginia are under development and could some day replace soybean in the rotation. Soybean averages around 32 bu/A (1600 lb/A) and could produce about 320 lbs of oil per acre; whereas canola averages about 40 bu/A (2000 lb/A) in Virginia, and could yield up to 800 lb of oil per acre. With a lower content of saturated fatty acids and lower cloud point, biodiesel from canola feedstocks has better cold weather performance than soydiesel. With a lower iodine value canola biodiesel also has greater stability than soydiesel. Byproducts of vegetable oil biodiesel include meal and glycerin. Based on amino acid content canola meal has about 10% lower digestability than soybean meal but is usable in swine and poultry feeds. If processed into a food grade, the glycerin component can be a valuable byproduct and constitutes about 1/10 of the bioprocessing output.


Furthermore, a current pilot demonstration by Virginia State University headed by Harbans Bhardwaj is demonstrating the growth potential of canola. The University received a grant to grow canola, purchase a small oilseed crusher, and a biodiesel reactor in order to demonstrate the ability of small scale production on a local scale.
A more detailed feasibility study would need to be conducted to determine Middle Peninsula potential to produce oilseed crops for the biodiesel market. A good model was completed by the Tennessee’s Soybean Promotion Board, the Tennessee Farm Bureau, the Tennessee Department of Agriculture, USDA Rural Development, and the Tennessee Valley Authority. The group contracted the Agri-Industry Model and Analysis Group to conduct an economic feasibility study of producing biodiesel in Tennessee. The study concluded a 13 million gallon biodiesel plant was feasible and would use 9 million bushels of soybeans. After the study was completed, the question of producer interest in selling soybeans to a biodiesel facility arose. As a result, a study was conducted to examine Tennessee soybean growers’ views on biodiesel, their interest and capability to supply sufficient production to a biodiesel plant, and their interest in formation of a cooperative to produce biodiesel.

The survey is located in Appendix D, and is a good model if the determination to involve farmers to a higher degree than use is decided. 
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