
School Buses ï

A Safe Way To Travel



School Buses ï

A Sustainable Way To Travel



What Is The Concern?

ÅEnergy ïfuel economy

ÅClimate change

ÅEmissions ïair quality



U.S. Energy Flow - 2002

Quadrillion BTUs
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from: Fuel Options for Reducing GHG Emissions from Motor Vehicles, US DOT, September 2003

Fuel CellHybrid



From Hansen and Saito, 2001

Global Warming Factors



Diesel Engines and Air Quality

ÅDiesel exhaust is a complex mixture of 

gases and fine particles

ÅEngines have historically contributed 

significant amounts of NOx, particulate 

matter to air pollution



Exposures Inside School Buses

ÅPersonal exposure 

monitors for PM 2.5

ÅLevels 5 ï10 

times higher than 

ambient averages

ÅCalifornia study 

estimates cancer risk 

increases by 4%, 

asthma risk by 1%



On Road Diesel Engine 

Emission Standards
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Oregon Clean Diesel Initiative

ÅBurn Cleaner Fuel

ÅBurn Fuel Cleaner

ÅBurn Less Fuel



Burn Cleaner Fuel - Biodiesel

ÅVegetable oils and/or waste grease refined 

to diesel fuel

ÅBiodegradable, nontoxic, renewable fuel

ÅReduces PM, CO, VOCs; Increases NOx 

ÅCan be blended (20%) or used neat

ÅExcellent lubricity

ÅCost, high cloud point

http://www.nrel.gov/data/pix/Jpegs/11010.jpg


Burn Fuel Cleaner
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25% Reduction

67% Reduction

ÅBiodiesel enhances performance of Particulate Filters

ÅExtends application to cooler running engines

ÅMay reduce regeneration in active systems ïsaves fuel!



From: 

Alternative Diesel 

Fuel Symposium, 

August 2003, 

California Energy 

Commission

Cost Effectiveness of 

Alternative Control Options



Clean vs. Dirty Diesel

CONVENTIONAL RETROFITTED

Real time measurements of particulate matter pollution inside a car 
ñchasingò a diesel truck before and after retrofitting.

Courtesy of Clean Air Task Force



Clean School Bus USA

ÅSchool Districts and ESDs can apply; DEQ can help

ÅAnticipated awards up to $725,000, averaging 

$200,000

Å5% cost share

ÅFund retrofits, engine upgrades, cleaner fuels, bus 

and/or engine replacement

ÅñBuddy programò

ÅDEQ will also apply and work directly with districts 


