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Twenty Years Ago, There Was No Such 

Thing As A Clean Diesel… 



…Today, All New Heavy-Duty Diesel 

Engines Should Be Clean 



…But People Are More Concerned Than 

Ever… 



…Don’t Lose Hope… 



New Policies Are Creating Opportunities for 

Extremely Clean Heavy-Duty Natural Gas Vehicles 

• Policy Opportunities Lie Ahead 

– EPA/NHTSA Phase 2 Proposal 

– California’s Suite of Policies  

– EPA’s new Ozone NAAQS 

• Near-Zero, “Power Plant Equivalent” Natural 

Gas Engines Are Coming  

• Renewable Natural Gas Creates An Even Bigger 

Win-Win Opportunity 



Overview of the GHG and Fuel Economy 

Phase 2 Proposed Rule 

• Proposal covers medium- and heavy-duty vehicles, 

engines, and trailers 

– Model years 2021-2027 (trailers start in 2018) 

• Expected Benefits include: 

– 1B metric tons of GHG emissions eliminated 

– 1.8B barrels of oil conserved 

– $170B in fuel costs saved 

– $230B in net health and environmental benefits 

 



Per Vehicle Fuel Consumption and CO2 

Improvements in the Phase 2 Proposal 
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All values, except HD Pickups and Vans, are relative to MY2017 

baselines. HD Pickups and Vans are relative to MY2018-2020 standards. 



Phase 2 Proposal is Fuel-Neutral, But Some 

Provisions Will Help Advance Natural Gas Trucks 

• Maintains Phase 1 approach to compliance 

pathway flexibility for CH4, N2O, and CO2 

• Resolves longstanding issue of methane leakage 

from crankcases 

• Codifies best practices for LNG refueling to 

reduce methane emissions during LNG refueling 



Ozone Alert:  At 70 ppb, 40% of the U.S. Population 

Will Live in an Ozone Nonattainment Area 



California Has A Broad Suite Of 

Transportation Policy Goals 

 50% petroleum displacement by 2030 

 Reduce NOx emissions and smog (EPA NAAQS; Oct. ‘15)  

 Eliminate toxic diesel PM 

 Reduce GHG emissions by 80% by 2050 (AB 32) 

 Reduce GHG emissions from various waste streams (landfills, dairies, 

MWW, etc.) 

 Reduce short lived climate pollutants (e.g., black carbon, methane) 

 Drive economic development and job creation via in-state biofuel 

production 

 Create fuel cost savings for California fleet operators and businesses  

 Advance California’s transportation technology leadership  

 



Natural Gas Advances All Of These 

Policy Goals 

 50% petroleum displacement by 2030 

 Reduce NOx emissions and thus smog (EPA NAAQS; Oct. ‘15)  

 Eliminate toxic diesel PM 

 Reduce GHG emissions by 80% by 2050 (AB 32) 

 Reduce GHG emissions from various waste streams (landfills, dairies, 

MWW, etc.) 

 Reduce short lived climate pollutants (black carbon, methane) 

 Drive economic development and job creation via in-state biofuel 

production 

 Result in fuel cost savings for California fleet operators and businesses  

 Advance California’s transportation technology leadership  

 



California Sustainable Freight Strategy Should 

Advance These Goals Through A Comprehensive 

Approach to Goods Movement 

• Issued by Governor Brown on July 17, 2015 

under Executive Order B-32-15 

• Requires multiple agencies to develop an 

integrated action plan by July 2016 

• Plan will establish clear targets to: 

– Improve freight efficiency, 

– Transition to zero-emission technologies, and 

– Increase competitiveness of freight system 

 

 



Key Provisions for the Natural Gas 

Transportation Sector 

• Lower the carbon intensity of the freight sector to 
achieve an 80% GHG emissions reduction from 
1990 levels by 2050 

• Achieve up to a 50% reduction in fossil fuel use 
by cars and trucks by 2030 

• Optional low-NOx standard for heavy-duty truck 
engines 

• Develop LNG fueling infrastructure for ocean 
going vessels, harbor craft, and locomotives 

• Potential renewable natural gas standard 

 



Despite Lack of HD Battery Electric Trucks, 

“Power Plant Equivalent” Engines are Coming 

• GNA survey:  No signs of significant deployment 

in battery electric Class 7 or 8 HD trucks for long-

haul service by 2030 

• But California’s Optional Low-NOx Emission 

Standard (0.02 g/bhp-hr) is equivalent to a battery 

electric truck charged from a modern combined 

cycle gas turbine (CCGT) power plant 

• “Near-Zero” or “power plant equivalent” emissions 

are coming 

 



“Power Plant Equivalent” Natural Gas 

Engines Are Being Certified 



“Power Plant Equivalent” Engines Will Be Critical to 

Ozone Attainment 

HD Diesel Trucks 



“Power Plant Equivalent” Engines Can Provide 

Near-Term Smog Relief to Communities 

 



“Power Plant Equivalent” Engines Should Actually 

Be Cleaner Than The Grid in Many States 
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Percent Coal-Fire Generation by State 
 

Note: States with red bars are likely to contain  

ozone nonattainment areas if the ozone NAAQS  

is set at 70 ppb 



Increasing renewable natural gas use creates 

an even greater opportunity for near-term, 

large-scale progress on multiple policy goals 



RNG Outperforms All Other Options in 

Total Carbon Intensity 

Source: PG&E, CA LCFS Final Regulation Order, 4/15/10 



Adding RNG Helps California Meet its 

Petroleum Reduction Goal 



RNG Can Help HD Sector Do Its Share To 

Meet Upcoming LCFS Requirements 



Replacing Diesel with RNG Reduces BC 

and Captures Methane 

 

 
HD DIESEL 



In-State, Technically Recoverable RNG Can 

Displace >2/3 of Annual Diesel Use 
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Adding RNG to “Big Blue Bus” Fleet Was Key To 

Meeting Santa Monica’s Sustainability Goals 
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Conclusions 

• EPA and California policy initiatives will drive reductions in heavy-duty 
diesel emissions and fuel consumption in years to come 

• Natural gas engines are starting to meet the Optional Low-NOx 
Emission Standard (0.02 g/bhp-hr) –equivalent to a CCGT power plant 

• Power plant equivalent engines will be needed to meet upcoming ozone 
requirements and provide relief to communities with chronic ozone 
problems 

• These natural gas engines should be cleaner than the grid in many 
states 

• Combining ultra-low NOx engines with renewable natural gas is a 
strategy that can help achieve multiple policy goals at once—and is 
available to cities and fleets now 

• California policy and funding should support increased near-term 
deployment of power-plant equivalent technologies and RNG fuels to 
meet these objectives 
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