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Fuel Carbon Intensities
Oregon Clean Fuels Program

Diesel Type Total CI Gasoline Type Total CI

ULS Diesel 101.65 gCO2e/MJ Gasoline 100.77 gCO2e/MJ

Biodiesel (OR-WA) 58.25 gCO2e/MJ Ethanol (OR-WA) 79.27 gCO2e/MJ

B5 99.48 gCO2e/MJ E10 97.68 gCO2e/MJ

CNG 79.93 gCO2e/MJ CNG 79.93 gCO2e/MJ

LNG 94.46 gCO2e/MJ LPG 83.05 gCO2e/MJ

Renewable Diesel 33.45 gCO2e/MJ Electricity 31.85 gCO2e/MJ

http://www.deq.state.or.us/aq/cleanFuel/docs/All-CIs.pdf
For a complete list go to: 

http://www.deq.state.or.us/aq/cleanFuel/docs/All-CIs.pdf


gCO2e/MJ 

•g is for grams which is the volume of 
CO2e that we are interested in

•1,000,000 g’s is 1 Metric Ton (MT)
•A metric Ton is 2,204.6 pounds



CO2 & CO2e

CO2 = 1 carbon atom covalently 
bonded with 2 oxygen atoms 
CO2 is the most common GHG after 
water vapor
There are natural and human activity 
based CO2 emissions
Because CO2 is the most common it 
is used as a proxy by which we 
measure GHG emissions 
The combination of GHG emissions is 
commonly referred to as CO2e or 
CO2equivalent



Greenhouse Gas (GHG) Global Warming
Potential (GWP)

1. Carbon dioxide (CO2) 1

2. Methane (CH4) 25

3. Nitrous oxide(N2O) 298

4. Hydrofluorocarbons 
(HFCs)

124 – 14,800

5. Perfluorocarbons (PFCs) 7,390 – 12,200

6. Sulfur hexafluoride 
(SF6)

22,800

7. Nitrogen trifluoride
(NF3)3

17,200



Life-Cycle Emissions
•Includes emissions from:

Extraction or growth, refinement, distribution, 
storage and combustion.

•The CI of a fuel can also be adjusted to 
include:

Production of co-products, indirect effects such 
as land use change and efficiency of alternative 
fuel vehicles.



Joule
Joule = energy, work, heat
Newton = force, weight
(The amount of force to move one kilogram of 
mass one meter per second)

A joule is the amount of force 
or work to move 1 newton 1 
meter
work done(joule)=force*distance

1 MJ = 1,000,000 joules
1 MJ = 947.817 Btu’s
1 Gasoline/Gal = 116.09 MJ

English physicist James 
Prescott Joule (1818-1889)

English physicist Isaac 
Newton (1643-1727) 

http://i1.wp.com/www.universetoday.com/wp-content/uploads/2009/05/isaacnewton.gif
http://i1.wp.com/www.universetoday.com/wp-content/uploads/2009/05/isaacnewton.gif


So…6lbs to 20+lbs?

•When you burn something it might feel like 
your turning it into air, nothingness. What 
you are really doing is simultaneously 
vaporizing it and chemically bonding it with 
oxygen in the air. It’s the weight of the 
oxygen that makes up the difference.

•One carbon atom and two heavier oxygen 
atoms combine and you end up roughly 
tripling the weight.



Converting Units for Easy Use

•Diesel Gallon Equivalent (dge)=129.49 MJ

•B5 = 99.48 gCO2e/MJ

•Times both sides by 129.49 MJ = 

12,882 gCO2e/dge

•Convert to pounds = 12,882 g / 453.59 g= 

28.4 lbs

•B5 = 28.4 lbsCO2e/dge



Fuel CI’s Converted
Fuel CI CI

ULS Diesel 101.65 gCO2e/MJ 29.02 lbsCO2e/dge

Biodiesel
(OR-WA)

58.25 gCO2e/MJ 16.63 lbsCO2e/dge

B5 99.48 gCO2e/MJ 28.4 lbsCO2e/dge

Renewable 
Diesel (Tallow)

33.45 gCO2e/MJ 9.55 lbsCO2e/dge

CNG 79.93 gCO2e/MJ 22.82 lbsCO2e/dge

RNG (Landfill 
Gas)

50.26 gCO2e/MJ 14.35 lbsCO2e/dge



Calculating Your Fleets Carbon 
Intensity

For our example fleet we will use the 
following information:
•Diesel gal. Energy Intensity = 129.49 MJ
•CI = Carbon Intensity
•WA = Weighted Average
•Metric Ton = 1,000,000 grams
•Fuel Intensity from table
Complete list of CI at:
http://www.deq.state.or.us/aq/cleanFuel/docs/All-CIs.pdf

http://www.deq.state.or.us/aq/cleanFuel/docs/All-CIs.pdf


Fleet Fuel Use Carbon Intensity-B5 

•Fleet uses 50,000 dge-B5 (8 refuse 
trucks)

•B5 Baseline =
50,000 B5 dge*28.4 lbsCO2e/dge = 
1,420,000 lbsCO2e
•Convert to MT = 
1,420,000 lbsCo2e / 2,204.6 lbs = 

644 MTCO2e



Fleet Carbon Intensity-B20
•50,000 gallons of B20 dge/year
•B20 (BD OR-WA) = (.8*29.02 lbs/dge)+(.2*16.63 

lbs/dge) = 26.54 lbsCO2e/dge
•Fleet CI = 26.54 lbsCO2e/dge * 50,000 dge = 

1,327,100 lbsCO2e
•Convert to MT = 1,327,100 lbsCo2e / 2,204.6 lbs
=602 MTCO2e
•Calculate Reduction = 644 MTCO2e – 602 MTCO2e

= 42 MTCO2e       
6.5% reduction in CO2e



Fleet Carbon Intensity-B20 (UCO)
•50,000 gallons of B20 dge/year
•B20 (BD OR-WA) = (.8*29.02 lbs/dge)+(.2*5.50 lbs/dge) = 
24.25 lbsCO2e/dge
•Fleet CI = 24.25 lbsCO2e/dge * 50,000 dge = 1,212,500 

lbsCO2e
•Convert to MT = 1,212,500 lbsCo2e / 2,204.6 lbs
=550 MTCO2e
•Calculate Reduction = 644 MTCO2e – 550 MTCO2e

= 94 MTCO2e
14.6% reduction in CO2e



Fleet Carbon Intensity – R99 
Renewable Diesel (Tallow)

•50,000 gallons of R99 dge/year
•RD (Tallow)=(.99*9.55 lbs/dge)+(.01*29.02 lbs/dge) 

= 9.74 lbsCO2e/dge
•Fleet CI = 9.74 lbsCO2e/dge * 50,000 dge
= 487,235 lbsCO2e
•Convert to MT = 487,235 lbsCo2e / 2,204.6 lbs
= 221 MTCO2e
•Calculate Reduction = 644 MTCO2e – 221 MTCO2e

= 423 MTCO2e
66% reduction in CO2e



If You Use LPG, CNG, RNG, LNG or 
Electricity You Could Become an 
Opt-In Party and Sell Credits into 

the
Oregon Clean Fuels Program

For more info go to:

http://www.deq.state.or.us/aq/cleanFuel/reg
ulations.htm

Or call Cory Ann Wind

503-229-5388

http://www.deq.state.or.us/aq/cleanFuel/regulations.htm


CFP Propane Example

•Fleet Fuel Use = 61,958 LPG/gal,  (about 70 PU or 15 MD Trucks)

•Fuel Energy = 61,958 LPG/gal*96.5 MJ = 5,978,947 MJ

•Fleet CI = 83.05 gCO2e/MJ * 5,978,947 MJ = 496,551,548 
gCO2e, or 497 MTCO2e

CFP Credit / CI Reduction Calculation

•Fuel CI Diff. = 98.62 gCO2e/MJ – 83.05 gCO2e/MJ = 15.57 
gCO2e/MJ 

•Credit/Reduction = 15.57 gCO2e/MJ * 5,978,947 MJ = 

93,092,205 gCO2e, or 93 MTCO2e 

Value at $125/MT = $11,637



CFP CNG Example
•Fleet Fuel Use = 6,606,633 scf (About 8 refuse Trucks)

•Fleet Energy=6,606,633 scf*0.98 MJscf = 6,474,500 MJ

•Account for EER=6,474,500MJ* 0.9EER = 5,827,050 MJ

•Fleet CI = 79.93 gCO2e/MJ * 5,827,050 MJ = 
465,756,131 gCO2e, or 466 MTCO2e

CFP Credit / CI Reduction Calculation

•CI Diff. = 99.48 gCO2e/MJ – 79.93 gCO2e/MJ = 19.55 
gCO2e/MJ

•Credit/Reduction= 19.55 gCO2e/MJ * 5,827,050 MJ = 
113,918,833 gCO2e, or 114 MTCO2e 

Value at $125/MT = $14,240



EV Example
•Fleet Fuel Use = 400,000 kWh (145 LD cars or 25 HD Trucks)

•Fuel Energy=400,000 kWh*3.6 MJ/kwh = 1,440,000 MJ

•Account for EER=1,440,000 MJ*3.4 EER = 4,896,000 MJ

•Fleet CI = 31.85 gCO2e/MJ * 4,896,000 MJ = 
155,937,600 gCO2e, or 156 MTCO2e 

CFP Credit / CI Reduction Calculation

•CI Diff.= 98.62 gCO2e/MJ – 31.85 gCO2e/MJ = 66.77 
gCO2e/MJ

•Credit/Reduction = 4,896,000 MJ * 66.77 gCO2e/MJ = 
326,905,920 gCO2e, or 327 MTCO2e

Value at $125/MT = $40,863



Questions?

You can contact me if you have further questions

Rick Wallace

503-378-3265

Rick.wallace@state.or.us


