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What Is Biodiesel?

�‡A renewable fuel made from biological fats and oils, such 
as used cooking oil, distillers corn oil, etc. 
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Benefits of Biodiesel
�‡Comparable to vegetable oil for 

transport & handling 
requirements

�‡Can be blended at any level with 
diesel and Renewable Diesel

520% is a common maximum for 

general purpose use

5Higher quality biodiesel performs 

better with Renewable Diesel 
(CSFBT test)


5BD/RD blends can have lower 
Freezing Points than straight RD
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�‡Oxygenated fuel, which 
means:


5Reduced tailpipe emissions

5 Sulfur, carbon monoxide, 

hydrocarbons and particulates

5 Burn fuel instead of losing it out the 

exhaust


5Enhanced lubricity

5 Excellent for ULSD and Renewable 

Diesel

5 No lubricity additives needed with 

B2 or higher blends



Biomass-based Diesel Emissions
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Note: All emissions data taken from 2006 Cummins ISM 370 on Federal Test Procedure driving cycle, as reported in Durbin, Thomas D., et al. "CARB Assessment of the 
�(�P�L�V�V�L�R�Q�V���I�U�R�P���W�K�H���8�V�H���R�I���%�L�R�G�L�H�V�H�O���D�V���D���0�R�W�R�U���9�H�K�L�F�O�H���)�X�H�O���L�Q���&�D�O�L�I�R�U�Q�L�D���³�%�L�R�G�L�H�V�H�O���&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���D�Q�G���1�2�[���0�L�W�L�J�D�W�L�R�Q���6�W�X�G�\�´��" California Air Resources Board: 
Sacramento, CA (2011). Comparisons with Federal ULSD were conducted based on a linear comparison with CARB ULSD data. All biodiesel data shown is taken as an 
average of the means of high and low cloud point biodiesel emissions results, where available.

B100B20



Strong Demand For Biodiesel
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1 www.dieselforum.org/news/keep-on-truckin-new-generation-of-diesel-power-now-drives-36-of-u-s-commercial-trucks
2 www.eia.gov/totalenergy/data/monthly/pdf/sec10_8.pdf

97 %
of Class 8 trucks rely on

diesel fuel1

111 %
Increase in U.S. biodiesel 

consumption between 2012
and 20182

http://www.dieselforum.org/news/keep-on-truckin-new-generation-of-diesel-power-now-drives-36-of-u-s-commercial-trucks
http://www.eia.gov/totalenergy/data/monthly/pdf/sec10_8.pdf


US Retailers Selling Biodiesel Blends of B10-B20
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REG At A Glance
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Accelerating Fuel Forward

�‡Renewable Energy Group in 2019

12

$2.6B
In revenue

700M
Gallons of fuel sold1

1Includes all biomass-based diesel and petroleum gallons sold: domestic, international and third-party gallons.

=

4.2M
Metric tons of 

carbon reduction

495M
Gallons produced

=



Production & Distribution
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13
BIOREFINERIES

45+ 
TERMINALS

DELIVERED 
PRODUCT TO:

49
STATES

10
COUNTRIES

6
CANADIAN PROVINCES
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REG Madison Overview

�‡2007: Facility built by Sanimax and co-located with a 
Sanimax grease facility

�‡2016: REG acquired the facility and continued 
production and operations 

�‡2019: REG Madison completed construction on a new 
driveway

�‡2020: REG Madison will continue producing quality fuel 
in a safe manner

15



National Impact of Madison- 2019
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State Impact- 2019

�‡REG Madison supports 25 direct jobs 
�‡Madison purchased over 70 million pounds of 

feedstock from Wisconsin vendors
�‡Over $15 Million �R�I���D�G�G�H�G���Y�D�O�X�H���W�R���W�K�H���6�W�D�W�H�¶�V���H�F�R�Q�R�P�\

17

Regions feedstock is from 
Location of plant
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Sustainability

19

Transportation industry 
is largest source of 
emissions in U.S.1

Customers 
demanding 

sustainability

Regulatory push

1 https://rhg.com/research/preliminary-us-emissions-estimates-for-2018/

https://rhg.com/research/preliminary-us-emissions-estimates-for-2018/


Why Fleets Use Biodiesel

20

COST-EFFECTIVE 
ALTERNATIVE FUEL

REDUCED 
EMISSIONS

PERFORMANCE



Truck & HE Engine OEM Adoption

Page 21

ummins has approved the following engine models for up to B20 blend:
�� On-Highway: ISX, ISM, ISL, ISV5.0 and ISB engines built after January 2007

ISX CM570 built after January 2002
�� Off-Highway: QSX, QSM, QSL, QSC, QSB6.7, QSB4.5 and QSB3.3 engines 

built after January 2007
Source: Cummins

supports the use of biodiesel without affecting engine or emissions warranties:
�� All up to a B10 blend 
�� 2010 thru 2016 MP7 up to a B20 blend

Source: Mack

Caterpillar demonstrated its continued support of the biodiesel industry and the use of blends up to B20 in its 
off-�Œ�}�������u�����Z�]�v�����Y

Source: Caterpillar

� P̂araffinic diesel fuels complying with the CEN standard EN 15940 may be used in all machines operating 
outside the European Union, and for EU-certified engines, up to the emission level Stage IV. These fuels may 
also be used for the EU-�����Œ�š�]�(�]���������í�í�U�����í�ï�����v�������í�ò�����v�P�]�v���•���u�����š�]�v�P���š�Z�������u�]�•�•�]�}�v���o���À���o���^�š���P�����s�X���^

Source: Volvo Construction Equipment PMINA Biofuel 
Update

https://www.cummins.com/engines/biodiesel-faqs
https://www.macktrucks.com/mack-news/2016/mack-trucks-green-lights-renewable-diesel-fuel/
https://www.caterpillar.com/en/news/caterpillarNews/customer-dealer-product/caterpillar-showcases-its-938k-wheel-loader-at-the-2014-national-biodiesel-conference.html


Biodiesel Basics 

�‡For more information, visit regi.com
�‡Chris Schmale
�‡(515) 239-8106
�‡Chris.Schmale@regi.com
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Compressed Natural Gas for Transportation

Jason van den Brink
jasonvandenbrink@ozinga.com

mailto:jasonvandenbrink@ozinga.com


History

Serving Chicagoland through 4 Generations since 
1928



WHY CNG?
AMERICAN

�‡ 98% of natural gas used in U.S. 
comes from North America

�‡ Natural gas industry to create 1.6 
Mil American jobs by 2035

AFFORDABLE

�‡ Cost savings compared to 
diesel

�‡ Improved fuel economy
�‡ Maintenance-free exhaust 

system

ABUNDANT

�‡ Over 100 years of proven 
domestic reserves

�‡ Can be captured through 
renewable resources (ex. 
Biomethane)

CLEAN

�‡ NOx emissions are reduced 90% 
when replacing older diesel 
engines

�‡ Nontoxic, non-corrosive, and 
non-carcinogenic

�‡ 25% reduction in green house 
gas











WHY CNG?



WHY CNG?





CNG FACTORS: Price Stability 

Source: afdc.energy.gov/fuels/prices.html



Alternative Fuel & Infrastructure: 
Propane Autogas
Sustainable Transportation:
A Virtual Educational Series for Fleets

Stephen Whaley
Director of Autogas Business Development
Stephen.Whaley@propane.com

864-606-2290



Successful  Alternative 
Energy Adoption



What Makes an Alternative Energy Adoption 
Successful?

�‡Reduced emissions without increasing cost or 
losing efficiency.

�‡TCO reduction or ROI realized before the end of 
the lifecycle.

�‡Similar (or better) performance than the original fuel 
without compromising range.

�‡High-volume supply of energy domestically 

sourced.



How Does Autogas Fit Into The Conversation?

�‡Most cost-effective energy source to 
reduce NOx emissions.

�‡Lowest total cost-of-ownership of any fuel.

�‡Comparable or improved performance 
without compromising range.

�‡U.S. production = 28 billion gallons in 
2019.

�‡ 9 billion used domestically.

�‡ 19 billion gallons exported.



WHAT IS PROPANE?

�‡Affordable, Clean, American-Made Fuel
�‡C3H8
�‡Byproduct of natural gas processing.
�‡100% Domestic
�‡Commonly used for space and water heating, cooking, and as 

engine fuel.

�‡ Using Propane

�‡ 48 million Households
�‡ 900,000 Farms

�‡ 600,000 Forklifts 
�‡ 25,000 Commercial Mowers



Propane comes from organic as 
well as renewable sources. 
�,�W�¶�V���Q�R�Q�W�R�[�L�F�����P�H�D�Q�L�Q�J���L�W���G�R�H�V���Q�R�W��
contaminate air, soil, or water 
resources.



WHY FLEETS CHOOSE PROPANE AUTOGAS

Total Cost-of-Ownership

Lower Emissions

Reduce Noise

Less Maintenance/Increased Uptime

Improve Corporate Image

Employee Morale/Driver Retention



Path to Zero Emissions



�‡Particulate Matter
�‡Virtually zero
�‡Zero with renewable propane

�‡NOX
�‡96% reduction from best in class diesel
�‡Certifying to .02, operating at 0.01, full duty cycle

�‡GHG
�‡New technologies 25% reduction from next best 

technology



Fuel & Maintenance Cost 
Reductions



US ENERGY PRICE COMPARISON 2006 �±2018 
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Source: EIA.gov



�7�R�G�D�\�·�V���3�U�R�S�D�Q�H��Autogas



Increased Inventory
�‡Propane eliminates the need 

for DEF and the possibility of 
putting the wrong fluid in a 
tank

46



The Diesel We Know Today



Engine Components: Diesel

Part Quantity Price Total

Total
$21,051.24

NOx Sensor 1 $480.00 $480.00

NOx Sensor 1 $560.00 $560.00

Pressure Sensor 1 $140.00 $140.00

Doser Injector 1 $290.00 $290.00

Catalyst Assembly w/ DPF 1 $10,554.11 $10,554.11

Temperature Sensor 1 $78.90 $78.90

Temperature Sensor 2 $84.90 $169.80

Turbo 1 $2,731.20 $2,731.20

Injector 6 $755.56 $4,533.36

EGR Valve 1 $590.15 $590.15

EGR Cooler 1 $923.72 $923.72

Cummins ISB 6.7L



Preventative Maintenance 

____________________________________________________

Various Engines
Diesel

17 �±30 Quarts

____________

Ford V10
Gas and Propane

7 Quarts



Preventative Maintenance 

Part Quantity Price Total

Total
$70.94

Element Air Cleaner 1 $15.75 $15.75

Oil Spin On Filter 1 $4.11 $4.11

Element, PSR, 510 Filter 1 $24.90 $24.90

Mobil Special 5W-20 7 $3.74 $26.18

Ford 6.8L V10

Part Quantity Price Total

Total
$277.15

Oil Filter 1 $13.75 $13.75

Fuel Spin-On Filter 1 $37.90 $37.90

Power Steering Spin Filter 1 $9.86 $9.86

Fuel Filter 1 $20.53 $20.53

Allison Control Filter 1 $8.49 $8.49

Mobil Fleet 15W-40 18 $2.59 $46.62

Cleaner, Air Element 1 $140.00 $140.00

Cummins ISB 6.7L



Current Autogas Vehicle Offerings









Propane School Bus Deployments



1,250,00+ 14

1,000 20,000+



Similarly Equipped Blue Bird Type C Bus

Diesel, Cummins, ISB, 6.7L $98,500.00
LPG, Ford/Roush, 6.8L $107,000.00
CNG, Ford/Roush, 6.8L $134,000.00
Electric, Adomani, $385,000.00



VW: School Bus Funding & No. of Buses 
Through July 20, 2020
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Emerging Vehicle Markets



EMERGING MARKETS

�‡ Major companies have already 
validated propane autogas in this 
market.
�‡ ReadyRefresh by Nestlé 

Waters.
�‡ �6�F�K�Z�D�Q�¶�V���+�R�P�H���'�H�O�L�Y�H�U�\��

Food/Beverage



EMERGING MARKETS

�‡ 25,000 paratransit vehicles nationwide.

�‡ 600 gallons per month average fuel 

consumption.

�‡ ADA requires every county in the U.S. to 

provide service.

Paratransit



EMERGING MARKETS

�‡ USPS has 92,000 routes for moving mail.

�‡ Over 70,000 routes are performed by 

independent contractors.

�‡ There are approximately 10,000 class 6-7 straight 

box trucks operated by USPS contractors.

�‡ Contractors bidding on USPS routes score higher 

with alternative fuel vehicles.

�‡ 1,000 gallons per month average fuel consumption.

Parcel/Package



TCO
Box Truck
example

Total Cost of Ownership Calculator
Class 6/7 

Diesel
Class 6/7 
Propane

 Class 6/7 
Gasoline

Customer 
Information

FUEL Propane Fuel Price
Annual Miles 60,000 60,000 60,000 $1.39
Years Operated 5 5 5
Total Miles Lifetime Miles 300,000 300,000 300,000 Diesel Fuel Price
Fuel Economy (mpg) 7 5 6 $2.42
Gallons Used Annually 8,571 12,244 10,909
Gallons Used Total 42,857 61,224 54,545 Gasoline Fuel Price
Fuel Price / Gallon $2.42 $1.39 $2.19 $2.19

PREVENTATIVE MAINTENANCE GGE Fuel Price CNG
Oil Interval 7,000 5,000 5,000 $0.00
Oil Capacity (Quarts) 21 7 7
Oil Filter Cost $9.36 $4.00 $4.00 Propane MPG
Oil Cost Per Quart $2.55 $2.55 $2.55 4.90 70%
Cost Per Oil Change $62.91 $21.85 $21.85
Lifetime Oil Change Total Cost $2,696.14 $1,311.00 $1,311.00 Diesel MPG
Lifetime DEF Gallons 1,500 0 0 7.00
DEF Cost per Gallon $1.89
DEF Total Cost Over Lifetime $2,834.99 Gasoline MPG
Fuel Filter Change Interval 15,000 50,000 15,000 5.50 79%
Fuel Filter Cost $12.99 $264.00 $15.00
Total Filter Changes 20 6 20 CNG MP GGE
Fuel Fiter Cost Lifetime $259.80 $1,584.00 $300.00 0.00 0%

ACQUISITION COST Years Operated
Acquisition Cost without body $65,000.00 $50,000.00 $50,000.00 5
Incremental Cost (Fuel System) $0.00 $17,900.00 $0.00
Vehicle Rebate per Unit $0.00 Annual Miles per Year Truck

60,000

Incremental Cost (Propane)
$17,900.00

Rebate Per Unit (Propane)

TOTAL COST OF OWNERSHIP
Class 6/7 

Diesel
Class 6/7 
Propane

 Class 6/7 
Gasoline

-$                          

Lifetime Operational Cost $174,504.87 $155,896.36 $171,064.55 Rebate Per Unit (CNG)

Lifetime Savings 0 $18,608.51 $3,440.32 -$                          

Cost per Mile to Operate (CPM) $0.37 $0.29 $0.40





OEM Propane Options
�‡Light & medium duty Ford trucks & vans, school bus.

�‡Factory Ford warranty maintained.

�‡No loss of HP / torque / towing capacity.

�‡Serviceable with existing diagnostic equipment.

�‡EPA & CARB Certified.

Blue Bird Vision Micro Bird G5Ford F-650/750Ford F-450/550Ford E-350/450Ford F-53 / F-59



OEM Propane Options

�‡ Updated and 
improved to increase 
reliability. 

�‡ The entire powertrain 
is sold, warranted, 
and supported 
by Freightliner 
Custom Chassis.







2020 Model Year Products

F150
3.3 PFDI
5.0 PFDI
2.7/3.5 PFDI
(SUMMER 20)

F250 -F350
6.2 PFI

F450 -F750
7.3 PFI (2021 MY)

E450
6.2 PFI
7.3 PFI (2021 MY)

TRANSIT
3.5 PFDI
3.5 ECOBOOST
(FALL 20)

EXPLORER
3.3 PFDI

SILVERADO 1500
5.3 DI

SILVERADO 2500/3500
6.6 DI

EXPRESS/SAVANA
6.0 PFI

DURANGO
5.7 PFI

CHARGER
3.6 PFI

RAM 5.7 PFI
3.6 PFI
(SUMMER 20)



Property of ICOM North America

F350 F450 F550E450 - CARB approved
2016-2017

Please confirm with Icom engine family 

F53 F59 (BAKERY, LINEN, 
FEDEX TYPE BOX TRUCKS)

6.0L HD Chevy Cutaway
Coming soon!

F750
*FORD  NEW 7.3L engine available Spring 2020!

Taking orders now!



CAMPBELL PARNELL AND ISUZU NPR

�‚ Bi-Fuel conversions Pre or Post delivery

�‚ 5 year warranty and maintenance packages available

�‚ Plug and Play for ease of installation and service

�‚ CP works directly with the OEM for product development

�‚ EPA and Carb Certification 



Autogas Infrastructure



Fueling Infrastructure - Mobile Refueling

�‡ Best Option: Fleet has limited space for on-site            
infrastructure.

Your fleet can take advantage of propane autogas 
even if your plans are uncertain about investing in 
infrastructure in the near future. 

�‡ Mobile refueling is arranged with your local propane 
retailer. 

�‡ At a scheduled time, your retailer will refuel your fleet 
vehicles on-site, one by one. 

Costs and situations vary; talk to an area propane 
retailer for more details. 



Temporary Refueling set-up

�‡ Best Option: Fleet is in the process of building 
permanent refueling infrastructure.

�‡ Includes: Exact setup varies, but generally includes a 
dispenser and fuel tank mounted on a trailer. 

This option keeps fleets fueled with a temporary, self-
contained refueling setup. 

�‡ A propane retailer owns all the equipment, and your 
fleet refuels using the tank and dispenser for as long 
as necessary. 

Costs and situations vary; talk to an area propane 
retailer for more details. 



Standard private station
�‡ Best Option: Fleet of 50 vehicles or fewer.

Includes: A 1,000-3,000-gallon tank, plus a single autogas fuel 
dispenser. 

Like an advanced private station, you or your propane provider 
own the infrastructure. 

�‡ �,�I���\�R�X�U���S�U�R�S�D�Q�H���S�U�R�Y�L�G�H�U���R�Z�Q�V���W�K�H���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����\�R�X�¶�U�H��
responsible for site preparation (crash protection and 
electrical). 

�‡ Propane provider owns the infrastructure �²
Your cost: $1,500-$15,000 (site preparation) 

�‡ If you own the infrastructure, you purchase the propane tank, 
pump, motor, and dispenser for a convenient central refueling 
location.

�‡ Fleet owns the infrastructure �² Your cost: $1,500-$15,000 
(site preparation) + $20,000-$60,000 (infrastructure) 



Standard private station



Standard private station



Standard private station



Advanced private station
�‡ Best Option: Fleet of 50 vehicles or more. 

Includes: A high-capacity tank, a canopy, and multiple 
fuel dispensers. 

With this setup, either you or your propane provider own 
the infrastructure: 

�‡ If your propane provider owns the infrastructure, 
�\�R�X�¶�U�H���U�H�V�S�R�Q�V�L�E�O�H���I�R�U��site preparation (crash 
protection and electrical). 

�‡ Propane provider owns the infrastructure �²
Your cost: $5,000-$75,000 (site preparation) 

�‡ If you own the infrastructure, you pay for the cost of a 
canopy, propane tank, pump, motor, and dispenser with 
card lock and vehicle tracking capability.

�‡ Fleet owns the infrastructure �² Your cost: $5,000-
$75,000 (site preparation) + $60,000-$225,000 
(infrastructure) 



Advanced private station



Propane.com/on-road-fleets

Dispenser Options

�‡ Credit card reader

�‡ Transaction receipt printer

�‡ Hose retractor

�‡ Quick connect (Euro) nozzles

�‡ Fully integrated, customizable fuel 
management system

�‡ Third party fuel management system 
connections 

�‡ Telemetry





Fueling infrastructure cost for 10 MD Vehicles

�‡Diesel = $0k (already existing)

�‡Propane = $40k

�‡CNG = $200k (ten fixed time fill hoses)

�‡Electric = $250k (ten fixed plug in lines)



Technological Innovations



CUMMINS 6.7L PROPANE DEMONSTRATION ENGINE



B6.7 PROPANE DEMONSTRATION ENGINE ARCHITECTURE



TORQUE CURVE COMPARISON



GREENHOUSE GAS EMISSIONS
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6.7 Diesel - HD FTP Cummins 6.7 LPG - HD FTP

Engine/Cycle

Brake Specific FTP Cycle CO2 Emissions

�‡ 11.4% lower CO2 emissions than diesel engine with similar displacement and torque curve. 
Similar BTE, favorable H/C ratio results in lower CO2.



The Future of Propane 
Autogas

Renewable Propane



Comprehensive Carbon Goals



Comprehensive Carbon Goals



Renewable Propane

�‡Low carbon intensity.

�‡Inexpensive feedstock.

�‡Abundant feedstock.

�‡Low energy conversion.

�‡Final product competitively priced.



CARBON INTENSITY SCORES



CARBON INTENSITY SCORES



CARBON INTENSITY SCORES

2035 Electric Grid



Renewable Propane �²Drive The Future Now 



www.propane.com/for-my-
business/fleet-vehicles/



STEVE WHALEY
DIRECTOR OF AUTOGAS BUSINESS DEVELOPMENT

PROPANE EDUCATION & RESEARCH COUNCIL

STEPHEN.WHALEY@PROPANE.COM

864-606-2290



Questions?

99

Put your questions in the chatbox �D�Q�G���Z�H�¶�O�O���J�H�W��to as many as we can!
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Upcoming Webinars in Sustainable Transportation

Funding Your Sustainable Fleet
Thursday, September 17 at 1 p.m. CDT

Electric Vehicles 
Thursday, September 24 at 1 p.m. CDT

Electric Vehicle Charging Infrastructure 
Thursday, October 1 at 1 p.m. CDT 

Sustainable Truck & Bus Solutions 
Thursday, October 8 at 1 p.m. CDT

Operating & Maintaining Alternative Fuel Vehicles 
Thursday, October 15 at 1 p.m. CDT 



Join us June 10, 2021 for the 
Transportation & Innovation Expo! 
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