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Department of Environmental Quality

Low Carbon Fuel Standard: Credits and 

Deficits

Purpose: 

ÅOutline a proposed structure and calculation 

methods for low carbon fuel credits and 

deficits

ïRequested by AC in Dec 3rd meeting

ïHelps to frame discussions of other issues

ÅWill not include the actual trading 

mechanism
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Department of Environmental Quality

Low Carbon Fuel Standard: Credits and 

Deficits

1. Credit and deficit calculation

2. Proposed structure

3. Discuss each question listed on page 1 of 

the discussion paper
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Advisory Committee Questions on 

Proposed Structure of Credits and 

Deficits

a. Low carbon fuel credit banking

b. Borrowing credits

c. Third party participation

d. Small, large, and repeat deficits

e. Carbon credits from other programs

f. Federal RINs

g. Fuels sold to exempt users

h. Intrastate railroads

i. Exemptions and deferrals
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Why is this so complicated?

ÅNeed to compare liquid fuels with non-liquid
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Killowatt-

Hours

Gallons

Standard 

Cubic Feet

Kilograms



Department of Environmental Quality

Why is this so complicated?

ÅCompare fuels based on the energy content

ïMJ is a measure of energy content

ïCompare fuels on a megajoule (MJ) basis

ïMPG varies depending on energy density for 

liquid fuels
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Department of Environmental Quality

Why is this so complicated?
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Electricity: 1 Kilowatt-Hour = 3.60 MJ

Ethanol: 1 gallon = 80.53 MJ

Natural gas: 1 SCF = 0.98 MJ

Hydrogen: 1 kg = 120.00 MJ

Diesel: 1 gallon = 134.47 MJ
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Why is this so complicated?

Electric and hydrogen vehicles go farther on the 

same number of MJ
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Gasoline: 1 gallon = 115 MJ = 40 miles

Diesel: 0.86 gallons = 115 MJ = 40 miles 

Electricity: 31 kWh = 115 MJ = 123 miles
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Calculations

Example 2: Diesel and Renewable Diesel

In 2014, LCFS is 91.31 gCO2E/MJ

Regulated party sells

ï25 Million Gallons of diesel with a carbon 

intensity of 93 gCO2E/MJ

ï4.5 Million Gallons of renewable diesel with a 

carbon intensity of 82.16 gCO2E/MJ

ÅCalculate deficits and credits for each fuel 

separately
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Calculations

Example 2: Diesel

1. Calculate number of megajoules (MJ) in fuel

2. Account for energy economy ratios

3. Calculate the difference in carbon intensity 

between the LCFS and the fuel sold

4. Calculate the credits/deficits in grams of CO2 

equivalent (CO2E)

5. Convert grams of CO2E into tons of CO2E
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Calculations

1. Calculate number of megajoules (MJ) in 

fuel

*  Energy density is from CA energy density 

table
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25,000,000

X    134.47

=3,361,750,000

Volume of fuel (gallons)

Energy density (MJ/gallon)*

MJ
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Calculations

2. Account for energy economy ratios
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EER for diesel is 1.  No 

adjustments necessary
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Calculations

3. Calculate the difference in carbon intensity 

between the LCFS and the fuel sold
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91.31

- 93.00

= -1.69

CI of standard (gCO2E/MJ)

CI of fuel sold (gCO2E/MJ)

gCO2E/MJ


