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Backup Power







Renewable Propane



Why Renewable Propane?

Low NOx Engines Ultra-low & Negative Carbon Fungibility
Footprint

Economics Environmental Steward



Where Does Renewable
Propane Come From?









Life Cycle Emissions



Carbon Intensity

Conventional Diesel Gasoline Conventional Electricity Renewable Propane
Propane (California)



How Is It produced?

(Quick org chem refresher)






Hydrotreating Process -

Glycerol to Renewable Propane

Water
Hydrogen “ (H,0) -
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Animal Fat Vegetable Oil
(Saturated Fat) (Unsaturated Fat)
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Animal/Vegetable fat

Hydrotreating reaction
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DME - The “Other”
Renewable Propane?
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 Handles like propane
* No particulate matter
» Waste/other feedstocks to fuel




BIOGAS

AGRICULTURE

METHANOL TRANSPORTATION

NATURAL GAS + CO,

CONSTRUCTION

Source () oberon

FUELS






From Zero to Commercialization

@ January 2019

° Inclusion in the LCFS
° CEC $2.87M Grant for DME

2014

RINS Credits
October 2018

Low NOx Engines Available

Zero RLPG Commercial

Production © ' Volume
November 2018

March 2018 RLPG available Western U.S.

RLPG commercially available

in Europe @ May 2019

LCFS Temp. Pathway




Neste Oil - Rotterdam




California Target
40% GHG Reduction
by 2030



2030 =520 Million Gallons



Regulation & Legislation
Support Clean Fuel Diversity



OPPORTUNITIES



WPGA

WESTERN PROPANE
GAS ASSOCIATION

Leading the way for renewalble proparve

Joy Alafia
President/CEO
loy@westernpga.orq
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