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Discussion Objectives 

• Technical Progress 

• Deployments 

• Critical Barriers 

• Opportunities to Boost Commercialization 
 



CA’s Major Environmental Goals 

• LCFS: 10% GHG reduction by 2020; 30% by 2030; 

• Federal NOx reduction attainment goals: 70% by 2023 /    

 80% by 2031; 

• 40% GHG reduction by 2030; 

• 50% petroleum reduction by 2030; 

• 80% GHG reduction by 2050; 

• Significant Reduction: Short-lived Climate Pollutants 

 (black carbon and methane) 
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California Heavy-Duty Truck Statistics 

 

4   – % of Trucks on CA Roads 

57 – % of NOx from CA highway vehicles 

49 – % of PM from CA highway vehicles 

21 – % of Statewide GHG emissions 

1 – NOx Emission Source Rank in South Coast 

     and San Joaquin Valley 
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Heavy-Duty Class 7-8 Trucks Matter for NOx 
 



 

• Battery Electric Trucks? 

• Fuel Cell Trucks? 

• Hybrid Trucks? 

• Low-NOx Trucks? 
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How Will Goals Be Met? 
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ARB Hybrid Tech Assessment - 2035 
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ARB Fuel Cell Tech Assessment - 

2050 
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NEAR ZERO ENGINE WITH RNG 

BLEND 

90+% NOx reduction is power 

plant equivalent in emissions. 

RNG blends can provide GHG 

benefits of up to -34% CI value. 

Closed Crankcase Reduces 

70+% of Methane Emissions 



“Based on ARB Staff’s technology assessment, the 

most viable approach to meeting the 2031 and 2030 

goals is low-NOx trucks” powered by a minimum of a 

55% renewable fuel blend.   

 

“…approximately 400K internal combustion trucks 

with NOx emissions 90 percent cleaner than today’s 

standards” are needed 

 

“ARB will develop a low-NOx standard in California, 

and petition U.S. EPA to establish new federal 

emission standards for heavy-duty engines. 
10 

ARB Says Low-NOx Most Feasible to Solve 



NEAR ZERO EMISSIONS 

• 0.02 g/bhp-hr NOx 

• Same as a battery electric truck plugged into a brand 

new modern combined cycle natural gas power plant 

(i.e. “power plant equivalent”) 
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0.02 NOx HD NAT GAS ENGINE LINE 

ISL G (9L) ISB (6.7L) ISX (12L) 

2015---------------------------2016---------------------------2017---------------------------2018 



CW.02 NOx Engine 

• Closed crankcase lowers methane emissions by 70+% from today; 

• 90% reduction in NOx compared to current diesel engines; 

• Power plant equivalent; 

• Immediate relief to regions, especially disadvantaged communities, 

struggling to reduce GHG emissions and ozone from transportation; 

• Renewable natural gas blends + engines will further drive down 

GHG; 

• Most technically feasible way to reduce levels of ozone, particulate 

matter, carbon, and petroleum fuels. 



0.02 NOx HD NG ENGINES 



CA Public Policy Answer 

• Alternative Fuel Vehicle Incentives 

 

• Technology Neutral 

 

• Policy Environment Inflection Point – 

From “If” to “How Much” and “From 

Where?” 



ENGINES + FUEL  

ANGH LNG – 600 Miles of Range December2015 


