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Introduction

Major efforts underway to reduce diesel emissions
o stringent emission standards for new engines
o accelerated replacement of older engines in California

o highly accelerated retrofit/replacement of trucks used for
short-haul trips (“drayage”) to/from ports and rail yards



California Drayage Truck Regulation
(Based on Engine Model Year)

Deadline OK if Retrofit with | Engine
Diesel Particle
Filter (DPF)
Jan 2010 1993 & older 1994-2003 2004 & newer
Jan 2012 1993 & older 1994-2004 2005 & newer
Jan 2013 1993 & older 1994-2006 2007 & newer
Jan 2014 2006 & older none 2007 & newer

Present study features measurements of in-use emissions from drayage trucks at
the Port of Oakland in Nov 2011 and Mar 2013 (plus baseline data from Nov 2009)




SF-Oakland




Port of Oakland Field Measurements

Sample exhaust plumes of individual port trucks:
o NO, and NO, (by difference, NO, — NO, using two analyzers)

o Black carbon (BC by aethalometer — light absorption)

o Ultrafine particles (UFP by condensation particle counter)

o CO, (by infrared absorption)

Emission factors calc. by carbon balance for each truck

License plate images used to obtain info about each truck
o engine make & model year, retrofit control devices



Port Truck Engine Age Distribution
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Black Carbon and Ultrafine Particles
(Apply 1075 Scale Factor to UFP Emission Factors)
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Black Carbon and Ultrafine Particles
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NO, and NO, Emission Factors
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NO,/NO, Emission Ratio
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Summary
e

Between Nov 2009 and Mar 2013, fleet-avg emission factors
for Port trucks changed as follows:

o BC decreased by 76 + 22%
o NO, decreased by 53 + 8%
o NO, increased from 3 to 18% of total NO, emissions

Main drivers: fleet modernization and universal use of DPF
o Diesel SCR did not contribute much to observed NO, reductions

UFP emfacs highest for 2004-06 engines without DPF

o UFP emissions did not increase (and probably decreased) as use
of DPF became standard for Port drayage trucks



NO, and NO, Emission Factors
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