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RNG sources = sources of fugitive methane

Source: CARB (2017) Short Lived Climate Pollutant Reduction Strategy.

2013 methane emissions inventory for CA

Emitting carbon as CO2 instead of CH4

reduces the climate impact by ~24 times 
over 100 years. 



Can serve difficult to electrify 

demands in transportation like the 

heavy duty sector.

Can provide low carbon peaking 

power from natural gas power plants.

RNG compliments 

renewable electricity 
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Gross RNG Potential in U.S.A. 

Source: NREL (2014) Renewable Hydrogen Potential from Biogas in the 

United States. NREL/TP-5400-60283. 

740 BCF/yr
RNG potential

2014 natural gas 
consumption in 
transportation =

35 BCF

http://www.state.gov/video/?videoid=60761567001
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• California and Oregon

• Sets average carbon intensity targets 

for transportation fuels sold in CA that 

decline over time.

• Life cycle basis

• Obligated parties

need credits to cover

deficits generated by 

sales of high CI fuels 

• Credit market  

Low Carbon Fuel Standard

Deficits

Credits



Credit prices approaching $200/ton CO2

Credits



RNG has low carbon intensities (CI)

Source: Yeh, Sonia, et al. "A review of low carbon fuel policies: Principles, program status and 
future directions." Energy Policy 97 (2016): 220-234.



Biogas/RNG

-276 gCO2e/MJ

A Very Negative CI Pathway

$150/ton credit price  $58/mmBtu



Map

Variation in Dairy Carbon Intensities



Map

Local factors are hugely important in the 

economics of RNG.

Average distance to a pipeline by county



RNG supply with no policy

Landfill gas

Wastewater biogas

Dairy manure biogas



RNG supply with $150 LCFS credit

Landfill gas

Wastewater biogas

Dairy manure biogas

2025 LCFS target



What is driving these outcomes?

• Economies of scale favor large sources in 
landfill gas and wastewater.

• Landfill gas is more expensive to clean up and 
has higher carbon intensity than other sources.

• Manure biogas is expensive due to scale of 
facilities and need to build digesters.



Collaborators

Funding

California Air Resources Board

Daniel Scheitrum, University of Arizona

Rob Williams, California Biomass Collaborative, UC Davis

Nazli Uludere Aragon, Arizona State University

Jacob Bethel , Arizona State University



Questions/Comments

ncparker@asu.edu


