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Introduction
In June, 1997, the Medford Township Board of Education, in conjunction with the New Jersey Board of Public Utilities, Office of Clean Energy, began conducting a biodiesel school bus demonstration program involving the district-owned school buses.  Half of the school bus fleet (approximately 22 buses), as well as one dump truck, operated on a blend of 20% biodiesel and 80% diesel, known as B20, while the remaining “control” vehicles operated on 100% petroleum diesel.  After bidding the fuel and installing a separate biodiesel storage tank, refueling with B20 began in November, 1997.  (A separate tank was installed, due to the need to continue refueling the control vehicles on diesel fuel).The length of time individual vehicles participated in the project ranged from 8 months to 56 months, due to the regular replacement of aging buses with newer vehicles. 
The project was funded, in part, by a $115,000 grant from the U.S. Department of Energy’s Idaho Operations Office.  This funding was used to purchase the above-ground biodiesel fuel storage tank, and to subsidize the incremental costs of purchasing the B20, in lieu of 100% diesel.  The Board of Public Utilities and Medford Township also made cash and in-kind contributions to the project.  Total project outlays were $351,909.

Operating Data
The attached spreadsheets summarize the data for the project vehicles.  Medford Township tracked each of the vehicles throughout the life of the project.  Records were kept on mileage accumulated, fuel used and oil added.  Vehicles were broken into 2 categories, Type 1 (17 – 54 passenger capacity) and Type 2 (10 – 16 passenger capacity) buses.  As there was no control vehicle for the dump truck operating on B20, results are also presented for that one truck, with no comparison to diesel vehicles.
Operating costs were broken down into three main categories:  maintenance, fuel and “other”.  The “other” category included licenses, insurance and depreciation.   These categories were further broken down into sub-categories.  For example, the maintenance category included 17 sub-categories for items including the following:
· cab and body

· air conditioning

· brakes

· transmission

· exhaust
· steering

· engine

· cooling system

For the purposes of this report, costs were calculated for the three main categories.

Findings
The following tables summarize and compare data for the project vehicles operating on B20 and diesel.

	
	Type 1 Buses*
	

	
	
	

	
	B20 vehicles
	Control (diesel) vehicles

	
	
	

	Miles Driven
	775,549
	789,948

	Fuel Consumed (gal.)
	131,487.4
	118,815.1

	MPG
	5.90
	6.65

	Oil Added (quarts)
	156
	164

	Miles per quart added
	4,971.47
	4,816.76

	Maintenance costs
	$79,925.12
	$94,886.01

	Fuel costs
	$107,045.93
	$91,016.16

	Other costs
	$236,854.57
	$246,328.86

	Total costs
	$423,825.62
	$432,231.03

	Maintenance cost/mile
	$0.10
	$0.12

	Fuel cost/mile
	$0.14
	$0.12

	Other cost/mile
	$0.31
	$0.31

	Total cost/mile
	$0.55
	$0.55


*
In New Jersey, a Type 1 school bus is one that has a capacity of 17 to 54 passengers, as determined by the manufacturer

	
	Type 2 Buses*
	

	
	
	

	
	B20 vehicles
	Control (diesel) vehicles

	
	
	

	Miles Driven
	472,104
	395,018

	Fuel Consumed (gal.)
	46,941.4
	43,319.4

	MPG
	10.06
	9.12

	Oil Added (quarts)
	111
	116

	Miles per quart added
	4,253.19
	3,405.33

	Maintenance costs
	$28,207.64
	$23,794.59

	Fuel costs
	$40,663.16
	$28,072.66

	Other costs
	$95,469.91
	$86,773.07

	Total costs
	$164,340.71
	$138,640.32

	Maintenance cost/mile
	$0.06
	$0.06

	Fuel cost/mile
	$0.09
	$0.07

	Other cost/mile
	$0.20
	$0.22

	Total cost/mile
	$0.35
	$0.35


*
In New Jersey, a Type 2 school bus is one that has a capacity of 10 to 16 passengers, as determined by the manufacturer.
Operational Issues and Public Acceptance

During the 56 months of the project period that involved refueling with biodiesel, the Medford Township school district used approximately 180,000 gallons of B20.  The buses operating on B20 logged nearly 1.185 million miles during this period, with no difference in basic performance between the project vehicles and the control group.
A review of the data shows that, for Type 1 buses, while the miles per gallon were slightly lower for the B20 buses (5.90 vs. 6.65), and the fuel costs slightly higher ($0.14/mile vs. $0.12/mile), the maintenance costs were lower ($0.10/mile vs. $0.12/mile) and overall costs identical ($0.55/mile) when compared to the diesel group. 

For Type 2 buses, the miles per gallon were actually slightly higher for the B20 buses (10.06 vs. 9.12) when compared to the diesel buses.  While fuel costs were higher ($0.09/mile vs. $0.07), other costs were lower ($0.20/mile vs. $0.22/mile) and overall costs were identical ($0.35/mile).
Public acceptance of the project was high, and it was well received by bus drivers and students.  No change in daily operations was required;  the transition to biodiesel was seamless.  Both drivers and students reported a reduction in the noxious odor typically associated with standard diesel exhaust.  This improvement has provided an enhanced transportation environment, especially in the area of special needs students.  Since the official end of the demonstration project in June, 2002, Medford Twp. has continued to fuel its buses with B20. 

The biodiesel school bus demonstration project has led to an increased awareness of energy efficiency and clean fuel issues on the part of the Medford Twp. Board of Education.  As a district, Medford Twp. has proven to be a leader in the development of energy efficient and environmentally conscious school buildings.  The Board of Education recently converted four of the schools to geothermal heating, ventilation and air conditioning (HVAC) systems, making it the first school district in Burlington County to adopt this technology.  Medford Twp. has also converted additional schools to higher efficiency, environmentally friendly HVAC systems.

Conclusion


The Medford Twp. Biodiesel School Bus Project has proven to be very successful, both in terms of introducing a cleaner-burning, alternative fuel to the school bus fleet and in generating an increased awareness of environmental and energy issues associated with fuel choices.  During the past six years, fleet operators from across the country have contacted Medford Twp. to express an interest in introducing biodiesel fuel to their fleets.

As a result of the success of the Medford Twp. project, the State of New Jersey began using B20 in a portion of its diesel vehicle fleet in April, 2001, at a rate of over 10,000 gallons per month.  In July, 2003, the State of New Jersey initiated a Biodiesel Fuel Rebate Program, geared toward local governments, state colleges and universities and school districts.  Initial funding for the program was $500,000.  Approximately half of the funding has been committed, for projects involving 3 municipalities, 2 school districts, a state university and a county utility authority.  Additional applications are pending, and it is anticipated that the remaining funding will be committed by the fall of 2004.
* * * * * * *


For more information on the project, please contact Joe Biluck, Jr., Maintenance and Operations Supervisor, Medford Twp. Board of Education, at (609) 953-2507 or jbiluck@medford.k12.nj.us, or Ellen Bourbon, Project Manager, N.J. Board of Public Utilities, Office of Clean Energy, at (609) 984-3058 or ellen.bourbon@bpu.state.nj.us.

