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Overview

• Introduction to Boshart Engineering, Inc.
• Off-Road Equipment Contribution to Ambient Air Quality
• Regulations Affecting Off-Road Equipment
• PM Retrofit Technologies
• Moving Forward with NOX Retrofit Technologies
• NOX Retrofit Technologies
• Off-Road Retrofit Applications
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• Off-Road Retrofit Applications
• Econix Diesel Emission Control Technology



About Boshart Engineering, Inc.

• Founded in 1999 by Ken Boshart in Ontario, California
– Established offices in Michigan, Denver, Seoul, Korea

• Engineering Business Segments
– Compliance Engineering Services
– Electric Vehicle and Power Train Development
– Econix Diesel Emission Control Products
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Compliance Engineering
Services

Electric Vehicle and
Power Train Development

Econix Diesel Emission
Control Products



Off-Road Equipment Contribution to Ambient Air Quality

• 38% of mobile source PM emissions 
is attributed to off-road diesel 
powered vehicles

• CARB estimates that 60% of health 
impacts can be attributed to PM 
emissions
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Off-Road Equipment Contribution to Ambient Air Quality

• 30% of mobile source NOX
emissions is attributed to off-road 
diesel powered vehicles

• CARB estimates that 40% of health 
impacts can be attributed to NOX
emissions
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Regulations Affecting Off-Road Equipment 

• Regulation For In-Use Off-Road Diesel Vehicles
– 180,000 vehicles affected
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• Regulation For Mobile Cargo Handling Equipment
– 4,000 vehicles affected



PM Retrofit Technologies and Retrofit Status

• Passive DPF– Uses a catalyst to lower the ignition temperature of PM 
accumulated within the filter

• Active DPF – Uses an external heat source to combust the PM accumulated 
within the filter
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within the filter

• Approximately 430 off-road vehicles have been retrofitted in CA to date



Moving Forward with NO X Retrofit Technologies

• 4,000 fewer premature deaths
• 110,000 fewer cases of asthma and lower respiratory symptoms
• 680,000 work loss days
• 3,900,000 restricted activity days
• $18 - $26 billion in avoided health costs
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• The need for NOX Emission Reductions
– 32% NOX reduction from baseline



NOX Retrofit Technologies 

• Exhaust Gas Recirculation (EGR)
• Lean NOx Catalyst (LNC)
• Lean NOx Trap (LNT)
• Selective Catalytic Reduction (SCR)
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NOX Retrofit Technologies 

• Exhaust Gas Recirculation (EGR)
– Method:  Recirculates exhaust gas back 

into the engine to reduce combustion 
temperatures, thus reducing NOX
formation during combustion

– NOx Reduction Efficiency:  up to 50%
– Currently Verified

• Johnson Matthey EGRT
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NOX Retrofit Technologies 

• Lean NOx Catalyst (LNC)
– Method: Uses a flow through catalyst to 

reduce NOX with injection of diesel into 
the exhaust stream over the catalyst 

– NOx Reduction Efficiency:  10 to 40%
– Currently Verified

• Cleaire Lonestar
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NOX Retrofit Technologies 

• Selective Catalytic Reduction (SCR)
– Method: Uses a flow through catalyst to reduce NOX with injection of a urea/water 

solution converted to ammonia when injected into the exhaust stream
– NOx Reduction Efficiency:  75-90%
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NOX Retrofit Technologies 

• Lean NOx Trap (LNT)
– Method: Uses a catalyst to store NOX during lean operation and 
– NOx Reduction Efficiency:  up to 80%
– Currently not available for retrofit applications

• Alkaline Earth Oxide
– Potassium - square
– Barium - circle
– Advanced Barium - triangle
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– Advanced Barium - triangle



NOX Retrofit Technologies Summary
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Off-Road Retrofit Applications 
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Econix Diesel Emission Control Technology

• Boshart Engineering, Inc. partnered with SK Energy of Korea to introduce 
Econix diesel emission control technology

• Econix DPF-A
– Level 3 PM Reduction Efficiency
– Currently in CARB Verification process for on-road and off-road applications

�����������

• Econix DPF-A Participating in CARB’s SEP II technology demonstration



Econix Diesel Emission Control Technology

• Econix-L103
– Level 3 PM Reduction Efficiency with >25% NOX Reduction Efficiency
– Partnered with Port of Los Angeles to demonstrate and verify the technology
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• Additional Off-Road Compliance Services
– Off-Road Diesel Equipment Compliance Reporting
– Assisting off-road fleets throughout the State of CA



Thank You

�
���������


