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Subject: PM Control Efficiency ofbiesel Oxidation Catalysts 

At your request, we have assembled and summarized the information available regarding 
the expected control efficiency of Diesel oxidation catalysts (DOCS) on both PMlo and 
PM23 (collectively referred to as particulate matter, or PM). As you know, the engines 
proposed for use at the Hurnboldt Bay Repowering Project will be equipped with 
oxidation catalysts, but the emission limits presented in the Application for Authority to 
Construct do not take credit for any benefits these catalysts will provide with respect to 
PM emissions. Oxidation catalysts act on the liquid hydrocarbon portion of PM, 
oxidizing the hydrocarbons to C@ and water. 

According to the attached summary h m  the Washington State University Extension 
Energy Program (Attachment l), "[albout 30 percent of the total particulate matter (PM) 
mass of diesel exhaust is attributed to liquid hydrocarbons, or soluble organic fraction 
(SOF)...Under certain operating conditions, piesel oxidation catalysts] have achieved 
SOF removal efficiencies of 80 to 90 percent.. . As a result, the reduction in overall PM 
emissions from DOC use is often cited at 20 to 50 percent." 

Attachment 1 cites a 1999 US EPA review of emissions data for heavy-duty two- and 
four-stroke engines using DOC technology, which found PM reductions ranging h m  19 
to 50 percent, with an average reduction of 33 percent. Attachment 1 also cites a CARB 
review, which found reductions ranging from 16 to 30 percent. 

Attachment 2 is a slide presentation on DOC performance presented by Engelhard to 
CARB in 2001. This presentation indicates that DOCS typically reduce particulate matter 
by 25 to 50 percent, with an average in field performance of about 35%. 

The Clean Air Fleets emission control technology summary in Attachment 3 indicates 
that precious metal oxidation catalysts are expected to reduce DPM emissions by up to 
40%. This emission reduction is the same as that quoted by US EPA in its Diesel Retrofit 
Technology Verification Technical Summary (Attachment 4). 

DCL International Inc. (Attachment 5) cites typical conversion efficiencies of 10 to 40% 
for its DOCS. 
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The summary of emission control technologies for off-road Diesel equipment prepared 
by the Manufacturers of Emissions Control Technology (MECA) (Attachment 6) 
indicates that retrofit oxidation catalysts have been verified to provide at least a 25 
percent reduction in PM emissions. 

The control efficiencies cited by the various references are summarized in the followin 
table. 

These references indicate a range of efficiencies from 10 to 50%, with the majority of he 
results falling between 25 and 40%. Because many of these studies include retrofit rat er 
than original equipment installations, we believe the lower end of the cited efficiencie is 
unrealistically low. Overall, a control efficiency of 30% represents the middle of the 
range of cited efficiencies and probably underestimates the true PM emissions reducti ns 
that will be achieved by the DOCS. 1 
If you have any questions regarding the information we are providing, please do not 
hesitate to call. 
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