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• Scheduled for 2:00p-3:30p
• Handout
• Recording



• Clean Transportation Program Director NC Clean 
Energy Technology Center at NC State University

• 8 years with NC State
• 30+ years experience including General Motors, 

Draper Lab and Great Lakes Pulp & Fibre in both 
engineering and business management roles

Rick Sapienza
resapienza@ncsu.edu
Phone: 919-515-2788
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Karen Coble Edwards
Karen@kcegroup.com

• Principal of KCE Public Affairs Associates
• Almost 20 years experience in renewable and biobased

products for fleets, facilities and roads 
• Consultant to the United Soybean Board & National 

Biodiesel Board
• Serves on Board of Directors for Transportation Energy 

Partners, an unmbrella Organization for the DOE Clean 
Cities

• Prior to opening KCE, assistant vice president at an 
international agriculture development organization 
with offices in more than 30 developing countries



JOIN FLEETS ACROSS THE NATION 
GO BIOBASED!

Karen Coble Edwards
USB Biobased Consultant



• Represents more than 515,000 U.S. soybean producers

THE UNITED 
SOYBEAN BOARD



Partner with U.S. Soybean Growers to Put the 
Power of Plants in Your Sustainability Program



DR. CARVER & HENRY FORD 
ENVISIONED GROWING A CAR



PORT AUTHORITY OF NEW YORK & NEW JERSEY 
PERFORMANCE DEMONSTRATIONS





JOIN MOLINE’s JOURNEY—Find Natural Choices for Performance, 
Worker Health, Budgets & Sustainability 



SOY A NATURAL CHOICE FOR CLEANING SUPPLIES



AMERICAN LUNG ASSOCIATION RECOGNIZES SOY-
BACKED DOOR MATS FOR INDOOR AIR QUALITY 



SOY INSIDE PLYWOOD ELIMINATES FORMALDEHYDE



ROADS & PARKING LOTS
SOY-BASED RECYCLED ASPHALT & CONCRETE SEALERS



SOY-BACKED GRASS 



Together, we can reduce the dependence on petroleum.
Together, we can improve air quality .
Together, we can reduce carbon emissions.
Together , we can improve the health and safety of your employees.
Together, we can reduce our environmental footprint



Learn more at 

Karen Coble Edwards 
karen@kcegroup.com

mailto:karen@kcegroup.com
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Matt Herman
mherman@biodiesel.org
319-215-0833

• Director of Environmental Science for the National Biodiesel Board
• Works closely with NBB's advocacy team and the membership to ensure that 

laws and regulations properly reflect the sustainable nature of the fuels our 
members produce

• Deep experience using life cycle assessment to measure the environmental 
attributes of biodiesel, renewable diesel, and the supply chains which support 
their production

mailto:mherman@biodiesel.org
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Sustainable Fleet Technology Conference Series

Matt Herman
Director of Environmental Science



AGENDA

Biodiesel and Renewable Diesel 101 

Biodiesel and Renewable Diesel’s Sustainability Story

Helping You Achieve Your Sustainability Goals
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WHAT IS BIODIESEL AND RENEWABLE DIESEL

 Biodiesel

 A fuel comprised of mono-alkyl esters of long chain fatty 
acids derived from vegetable oils or animal fats, designated 
B100, and meeting the requirements of ASTM D6751

 Commonly used in unmodified engines up to 20%, can 
easily be used at 100% with limited vehicle modification

 Produced using a low energy, highly sustainable process 

 Less intense process conditions results in a lower carbon 
intensity when compared to renewable diesel

 Renewable Diesel

 A fuel comprised of straight chain and branched paraffins 
derived from vegetable oils or animal fats, chemically similar 
to traditional hydrocarbon diesel, meets the requirements 
of ASTM D975

 Can be used in engines up to 100% without modification, 
using biodiesel in conjunction with renewable diesel can 
increase lubricity and help maintain seal swell

 Produced using a high energy, high pressure process akin to 
traditional petroleum refining

 More intense process conditions results in a higher carbon 
intensity when compared to biodiesel
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BIODIESEL’S SUSTAINABILITY STORY

 Biodiesel and renewable diesel are among the most 
sustainable, commercially available fuels when measured 
using lifecycle carbon intensity

 Produced from a variety of feedstocks it can reduce life 
cycle GHG emissions by up to 86%
 Life cycle accounting is different than scope accounting, 

which is common for corporations and fleets

 Life cycle emissions is much like accounting for Scope 1,2,3 
all together

 Programs which track the life cycle emissions of 
alternative fuels have seen biodiesel and renewable 
diesel become less carbon intensive over time
 Producers and supply chains getting more efficient

 Modeling techniques are advancing
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BIODIESEL AND RENEWABLE DIESEL: 
GROWING VOLUMES, LOWERING EMISSIONS

28



BIODIESEL AND RENEWABLE DIESEL AMONG THE LOWEST 
CARBON INTENSITY FUELS IN THE MARKET TODAY
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ACHIEVING PARITY OR EXCEEDING ELECTRICITY IN MOST 
MARKETS
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IN CONTEXT: YOUR SUSTAINABILITY GOALS

 Biodiesel and renewable diesel are highly sustainable solutions that available to reduce GHG emissions and 
criteria pollution NOW!

 Can be used with no modifications, no upgrades to existing infrastructure

 Advances by producers and the supply chain are reducing emissions across the supply chain

 No matter where you are on your journey to sustainability, biodiesel and renewable diesel can help you achieve 
your goals

 It is important that you work with your sustainability team and auditor when deciding what renewable fuel to use 
and how to account for it

 While biodiesel and renewable diesel producers normally discuss GHG reductions in terms of life cycle, scope 
accounting operates differently

 Combustion of biofuels is generally accounted as a zero in scope 1 emissions
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SET YOUR GOAL, PICK YOUR BLEND
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© 2020 Renewable Energy Group, Inc. All Rights
PrevReserved.

Jon Scharingson
Jon.Scharingson@regi.com
515-239-8042

• Executive Director of Sales & Marketing at Renewable 
Energy Group

• Oversees the company’s marketing activities and 
responsible for business development within the sales 
organization

• Previous experience several senior management roles in 
business strategy, business development and marketing
in the seeds, crop protection and the agriculture 
biotechnology industries with Imperial Chemical 
Industries, AstraZeneca and Syngenta

• BBA in Management and an MBA in Marketing from 
Iowa State University

mailto:Jon.Scharingson@regi.com
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Low Carbon Fuel Solutions

Jon Scharingson, Executive Director, Sales &  
Marketing
10/21/2020



Safe Harbor Statement

3
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© 2020 Renewable Energy Group, Inc. All Rights Reserved.

This presentation contains certain forward-looking statements within the meaning of the Private
Securities Litigation Reform Act of 1995, as amended, including statements regarding the REG’s
future growth and value creation. These forward-looking statements are based on current
expectations, estimates, assumptions and projections that are subject to change, and actual
results may differ materially from the forward-looking statements. Factors that could cause actual
results to differ materially include, but are not limited to: potential changes in governmental
programs and policies requiring or encouraging the use of biofuels, including RFS2; availability of
federal and state governmental tax incentives; unanticipated changes in the biomass-based
diesel market; competition in the markets in which we operate; technological advances or new
methods of production or the development of energy alternatives to biomass-based diesel; our
ability to generate revenue from the sale of fuels on a commercial scale and at a competitive cost,
and customer acceptance of the products produced; unanticipated construction constraints; and
other risks and uncertainties described in REG's annual report on Form 10-K for the year ended
December 31, 2018, Form 10-Q for the quarter ended June 30, 2019 and other reports
subsequently filed with the SEC. All forward-looking statements are made as of the date of this
presentation and REG does not undertake to update any forward-looking statements based on  
new developments or changes in our expectations.

Printed 1-11-2017



REG At AGlance

505
MMGY

Nameplate  
capacity

DEDICATED  
SERVICE

and technical  
support

FUEL LINEUP

Biodiesel,  
renewable diesel,  
ULSD, blended  

fuel, more

20+
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of biodiesel  
industry  

leadership

YEARS



REG Environmental Stewardship

Corporate Knights named REG to its 2020 Clean200  
list of publically traded firms generating revenue  
from products and services that provide solutions  
for the planet

© 2020 Renewable Energy Group, Inc. All Rights Reserved.



Low Carbon Fuel Solution Options
A comprehensive strategy in which fleet managers consider all available fuel sources  
and adopt all options that best meet their needs.

Benefits
Timeline For Success
• Transition away from  

fossil fuels now

Sustainability Goals
• Achieve goals now with

compounding affect

Energy Diversification
• Fleets are less susceptible  

to energy source disruption

© 2020 Renewable Energy Group, Inc. All Rights Reserved.



Carbon Reduction Now
In less than a decade …

– Biodiesel has reduced the carbon footprint in the United States  
transportation sector by 116.6 million metric tons¹

– Equivalent to:
– CO2 emissions from 128.5 billion pounds of coal burned
– Carbon sequestered in one year by 152.3 million acres of U.S. forests

– Biodiesel and renewable diesel have reduced the carbon footprint  
in California’s transportation sector by 25 million metric tons2

– Equivalent to:
– CO2 emissions from 27.5 billion pounds of coalburned
– Carbon sequestered in one year by 32.6 million acres of U.S. forests

Benefits
Timeline For Success
• Transition away from  

fossil fuels now

Sustainability Goals
• Achieve goals now with

compounding affect

¹Source: eia.gov for gallons biodiesel consumed with metric ton conversion based upon on a biodiesel CI score of 34 gCO2e/MJ relative  
to a diesel CI score of 100.45 gCO2e/MJ which was sourced from the CA LCFS regulation on 9/8/2020
2Source: CARB, LCFS Quarterly Data Spreadsheet, July31,2020

The transportation sector is achieving significant reductions in greenhouse gas emissions!

© 2020 Renewable Energy Group, Inc. All Rights Reserved.



Carbon Reduction Now

During the next decade …

– In 2018, greenhouse gas emissions from fossil fuel combustion in the transportation  
industry was 1.8 billion metric tons¹

– Fleets and municipalities must continue to act now to reduce greenhouse gas emissions

– Biomass based diesel plays a key role in reducing greenhouse gas emissions and  
improving air quality

– Technology available now – high quality with coast to coast distribution
– No engine modifications and infrastructure build
– Diversifies fuel sources for fleets

– Reducing emissions now has a cumulative effect, leading to greater reductions over time
– “A stitch in time saves nine”, 1732

¹Source: www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf
© 2020 Renewable Energy Group, Inc. All Rights Reserved.

http://www.epa.gov/sites/production/files/2020-04/documents/us-ghg-inventory-2020-main-text.pdf


REG Biomass Based Diesel Products

REG-9000 Biodiesel

REG-9000 Biodiesel is a premium  
biofuel setting the standard for biodiesel  
performance while significantly reducing  
emissions.

REG Ultra Clean®

REG Ultra Clean blends biodiesel and  
renewable diesel to create one of the  
lowest carbon intensity fuels available.

© 2020 Renewable Energy Group, Inc. All Rights Reserved.



The Case For Biomass Based Diesel
Performance

– “B20 performed very similar to #2 ULSD in terms of fuel economy, fuel properties, engine oil samples,  
operation and maintenance issues.” Purdue University

Reduced Emissions
– Carbon Intensity Scores¹: Biodiesel = 27, Renewable Diesel = 34.6, Petroleum Diesel = 100.5

Meets stringent ASTM quality specifications  
Ease of Use
Customer Experience

 Joe Siadak, Diesel Technician
 Florida Power & Light
 Ruan Transportation
 G & D Integrated
 California Fuels & Lubricants
 Central Iowa Towing
 City of Ames, IA

© 2020 Renewable Energy Group, Inc. All Rights Reserved.

 Scott Balding, Diesel Equipment Instructor
 Iowa DOT
 Washington D.C. Public Works
 Fontana Truck Stop Center
 Harvard University
 S.K. Davison, Inc
 Kum & Go Convenience Stores

¹Source: Average biodiesel and renewable diesel CI scores in 2019: https://ww3.arb.ca.gov/fuels/lcfs/lrtqsummaries.htm.



A Simple Step Today For Cleaner Air Tomorrow

Transportation  
top contributor to  
GHG emissions

Emissions  
accumulate in the  

atmosphere

Waiting for future  
technology is  
doing harm

Biomass based  
diesel ̶ A
simple  step to 

reduce  
emissions right  

now

43© 2020 Renewable Energy Group, Inc. All Rights Reserved.



GHG Emissions Increase Per Gallon vs REG B1001

1REG calculations based on CA-GREET Model. Based on REG produced biodiesel using used cooking oil

580%
Petroleum diesel

44© 2020 Renewable Energy Group, Inc. All Rights Reserved.

430%
Compressed natural  

gas

190%
Electric vehicle with  
natural gas-derived  

electricity



© 2020 Renewable Energy Group, Inc. All Rights Reserved.

• Technology company based in Pittsburgh, PA – founded in 2010. Manufacturer of  
biodiesel fuel system technology to enable any existing diesel engine to operate on  
100% biodiesel - including DPF and SCR equipped engines - focused on MD/HD  
applications.

• Fuel system technology cost of $13-15k installed.

• Available as retrofit for existing engines or ship-through select channels.

• Enables use of B100 providing up to 85% greenhouse gas emission reduction  
compared to baseline of diesel fuel.

• REG and Optimus have strategic marketing agreement to jointly develop and  
implement technology with fleets in public and private sector.

Optimus Company Overview
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© 2020 Renewable Energy Group, Inc. All Rights Reserved.

B100 System Technical Overview
• Vector system integrates w/supply side system –

always defaults to diesel system in the event of  
malfunction or biodiesel system operating outside of  
defined conditions

• System comprised of:
• 2nd heated fuel tank (configurable to application)

• 2 tanks or 1 dual-chamber tank
• Heated fuel filter & pump module

• Filter spec to engine
• Fuel selector valves

• Independent operation for supply and return  
fuel system

• ECU
• Fully automated controls, no driver interaction

• In-cab display
• Primarily functions as biodiesel fuel gauge
• Alerts of service condition or malfunction

IN-CAB DISPLAY

ELECTRONIC
CONTROLLER

FLEET ANALYTICS

HEATED BIODIESEL
FUEL TANK

HEATED BIODIESEL
FILTER & PUMP
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B100 System Technical Overview
• System operation is bi-fuel

• Either diesel or biodiesel operation – never  
blended

• Independent supply and return system valves  
inhibit cross contamination between systems

• Isolated fuel filters provides default to diesel for  
continued engine operation

• Startup and shutdown always occurs on diesel
• Key removal triggers engine flush
• Temperature compensated (60-300 seconds)

IN-CAB DISPLAY

ELECTRONIC
CONTROLLER

FLEET ANALYTICS

HEATED BIODIESEL
FUEL TANK

HEATED BIODIESEL
FILTER & PUMP
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Who else is utilizing B100 technology?

© 2020 Renewable Energy Group, Inc. All Rights Reserved. 15

Washington DC Department of Public Works
– Refuse Trucks

City of Chicago Parks District
– Refuse Trucks

Renewable Energy Group
– Semi / Jobber Delivery Trucks

City of Ames
– Snowplows

IOWA DOT
– Snowplows

DC Water
– Dump/Service Trucks

ADM
– Semi Trucks

Star Oil
– Combination Trucks Jobber w/Tankers



© 2020 Renewable Energy Group, Inc. All Rights Reserved.

Thank You!

Jon Scharingson | Executive Director, Sales & Marketing  
Renewable Energy Group | regi.com 

jon.scharingson@REGI.com

http://regi.com/
mailto:jon.scharingson@REGI.com


Steve Whaley
stephen.whaley@propane.com
864-606-2290

• Director of Autogas Business Development for 
the Propane Education & Research Council

• More 25 years experience working with both 
natural gas and propane solutions for public 
and private fleets

• Previous experience with Whaley Clean 
Transportations Consulting, Agility Fuel 
Systems, Roush Clean Tech and Blossman
Propane



Renewable Fuels & Biobased Products
SFTCS – October 21, 2020th

Stephen Whaley
Director of Autogas Business Development
Stephen.Whaley@propane.com
864-606-2290



Propane comes from organic as well 
as renewable sources. 
It’s nontoxic, meaning it does not 
contaminate air, soil, or water 
resources.



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



The Future of Propane 
Autogas - Renewable



Current Renewable Propane Sources



STATE OF THE ELECTRICAL GRID

2019 Electrical Grid Source Energy Mix – Fossil and Biomass
Coal NG

Petroleum Biomass



STATE OF THE ELECTRICAL GRID
2019 Electrical Grid Source Energy Mix – Renewables and 
Nuclear

Nuclear Hydro

Geothermal

WindSolar



Well-to-Wheels Carbon Intensity Comparisons of “Fuel” 
(gCO2eq/MJ)

Propane Today’s Grid Electricity



Simulated Cases
Case Detail

Case I Comparison of conventional propane vehicle vs. MDEV

Case II Comparison of renewable propane vehicle vs. MDEV

Case III Comparison of propane/renewable DME blend (80%-20% by mass) vehicle vs. MDEV

Case IV Comparison of renewable propane/renewable DME blend (80%-20% by mass) vehicle vs. MDEV

Case V Comparison of renewable propane/renewable DME blend (80%-20% by mass) vehicle vs. MDEV (Decarbonized electric 
grid scenario)

CASES

• Renewable fuel and components production CIs assumed the same as status-quo even under decarbonized electric grid 
scenario. In reality, the CI of renewable fuels and production CIs will be lower due to cleaner electricity. Calculation of 
these are out-of-scope

• Propane vehicle fuel economy has been kept the same as status-quo even under decarbonized electric grid scenario. In 
reality, the fuel economy will improve significantly due to evolution of engine technologies (~25 years from now)



PROPANE VS. FULL ELECTRIC Case-I: ΔCO2eq for One Truck: 
Green - Propane is Better, Red – MDEV is better

Today, Propane is a cleaner solution for 38 states and DC

Numbers represent ΔLC 
CO2 emissions in US 
tons per MD vehicle



RENEWABLE PROPANE VS. FULL ELECTRIC
Case-II: ΔCO2eq for One Truck: 

Green – R-Propane is Better, Red – MDEV is better

Today, Renewable Propane is a cleaner solution for all states (and DC) but Vermont

Numbers represent ΔLC 
CO2 emissions in US 
tons per MD vehicle



PROPANE/RENEWABLE DME BLEND VS. FULL ELECTRIC

Case-III: ΔCO2eq for One Truck: 
Green – Propane/R-DME is Better, Red – MDEV is better

Today, Propane/R-DME blend is a cleaner solution for all states (and DC) but 
Vermont

Numbers represent ΔLC 
CO2 emissions in US 
tons per MD vehicle



RENEWABLE PROPANE/RENEWABLE DME BLEND VS. FULL ELECTRIC
Case-IV: ΔCO2eq for One Truck: 

Green – R-Propane/R-DME is Better

Today, R-Propane/R-DME blend is a cleaner solution for all states and DC

Numbers represent ΔLC 
CO2 emissions in US 
tons per MD vehicle



CARBON INTENSITY SCORES

2035 Electric Grid
5000 Cycles
(million-mile battery)



Benefits of Propane/Renewable Propane

• Cost Effectiveness
• MD Propane averages 15% of vehicle cost
• MD EV averages 300% of vehicle cost

• Payload
• MD Propane –no loss of payload
• MD EV – heavy battery weight diminishes payload capacity

• CO2 Greenhouse Gas
• MD Propane produces less carbon in 38 states than EV today
• MD Renewable Propane best blend produces less carbon in all states than 

EV’s best grid in 2035



Renewable Propane
• Low carbon intensity.

• Inexpensive feedstock.

• Abundant feedstock.

• Low energy conversion.

• Final product competitively priced.
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STEVE WHALEY
DIRECTOR OF AUTOGAS BUSINESS DEVELOPMENT

PROPANE EDUCATION & RESEARCH COUNCIL
STEPHEN.WHALEY@PROPANE.COM

864-606-2290



• President of Blossman Services, the 
distribution partner for Alliance AutoGas

• More than 25 years experience industry 
experience

• Previous experience includes positions with 
Keystone Automotive, XTRA Lease, Ryder 
Sytems, Penske Truck Leasing and CarMax Auto 
Superstores

• BS in Management & Industrial Relations from 
Wilkes University and an MBA in Operations 
Management from University of Scranton

Ed Hoffman
ehoffman@blossmanservices.com
828-232-0910

mailto:ehoffman@blossmanservices.com


Renewable Propane & Why 
It Matters 

Why Renewable Propane is a Fuel of the Future
Ed Hoffman- President Blossman Services



Energy Consumption in the US

0 20 40 60 80 100 120

Total Consumption

Transportation Sector

Wind & Solar *Data Shown in BTUs/Quadrillions

Total Consumption Transportation Sector Wind & Solar

Source: US Energy Information Administration (EIA)



From Plant to Plug



Renewable Liquid Fuels

• Available today as a “Drop In” Fuel
• Renewable Propane at close to price parity with Fossil version
• Have large supply of environmentally responsible feedstock (s)



Carbon Intensity
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Carbon Intensity Scores



No Compromise – Work Ready 
Vehicles

• Class 1- Class 6 Current Market Chassis and Vehicle Options
• All Manufacturers and Up fits
• Less than 200 pound impact on payload
• No range anxiety
• No capital investment in infrastructure 
• Don’t need incentives/grants



Emissions Reductions

Source: Michael Cembalest April 2018 

• CO2 + Particulate Matter 
emissions reductions

• Reduces non-regulated 
emissions significantly such 
as aromatic hydrocarbons, 
benzene, SO2, and more

• Renewable propane has 
molecular structure identical 
to fossil propane 
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Patrick Campbell
patrick.j.campbell@cummins.com
303.229.7713

• Regional Sales Manager for the Cummins Westport 
Southern Region On-Highway and Transit

• More than 20 years with Cummins
• Had to opportunity to service customers in territories 

from coast to coast in the US



October 2020 

RNG Overview & 
Applications

Patrick Campbell
Regional Sales Manager
____________________________________
Cummins Westport
Mobile: 303.229.7713
Email: Patrick.J.Campbell@Cummins.com

mailto:Patrick.J.Campbell@Cummins.com
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Renewable Natural Gas & Applications

Environmental

Abundance

So why Renewable Natural Gas and Why Cummins 

• Vehicles powered by Cummins Near Zero engines,  fueled with 
Renewable Natural gas are the cleanest, lowest cost and least 
disruptive of all other goods movement alternatives technologies 
available in the market place today

• 3 main drivers

Economics
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What is Renewable Natural Gas (RNG)

• Renewable Natural Gas (RNG) is pipeline compatible gaseous 
fuel derived from biogenic or other renewable sources that has 
lower lifecycle CO2 emissions than geologic natural gas

 RNG is a nearly pure methane gas emitted by landfills, waste
water treatment and animal waste can be 40 times more potent
as a greenhouse gas than carbon dioxide

 That methane, or the renewable natural gas would normally be
discharged to atmosphere or simply burned off or flared

 Instead we’re capturing and consuming that methane to power a
truck or bus

 By capturing more greenhouses gases than it emits, RNG is
actually considered carbon-negative!

Environmental
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Renewable Natural Gas 

• Near limitless domestic renewable natural gas availability

• Produced from a variety of renewable sources including
wastewater treatment plants, food and green waste,
landfills, dairies, and farms

• RNG use as a transportation fuel has increased 291% over
the last 5 years

• Established Fueling Infrastructure. There are more than
1,600 public CNG stations in the US, 2000+ total stations

• More than 2.5 million miles of pipeline distributes natural 
gas from coast to coast.

Abundance
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Renewable Natural Gas & Cummins

• Natural Gas Vehicles are readily available right 
now!
• 175K+ Total NG vehicles in service, across all 

weight classes and applications
• 90K+ CWI engines in service since 2007

• Many high profile fleet operators including: 
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Renewable Natural Gas & Cummins

• CWI powered CNG are available today 
from 10 different major truck 
manufacturers including Freightliner, 
Volvo, Kenworth, Mack, Peterbilt, and 
others

• OEM dealer sales and service networks 
in place to support MD & HD NGVs
• (200) Cummins, Inc locations
• 3500 OEM locations
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Why Cummins Renewable Natural Gas Engines 

• Historically on BTU basis significantly lower cost 
fuel: At the pump, average natural gas prices are 
typically $0.75 to $2 lower than diesel and much 
more stable.

• Federal natural gas rebates have been and are 
available at .50 per gallon 

• Overall maintenance costs on par with diesel 
counterparts
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Cummins Natural Gas Engine Line-up 
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 Key Product Attributes: 
• Displacement – 11.9 Liters (762.2 CU IN)
• Peak rating 400 hp / 1,450 lb-ft torque
• Recommended use up to 80,000 lb. GVW
• Certified 90% below EPA emission level, CARB certified at    

0.02g Near Zero NOx Standard
• Maintenance and fluid free Exhaust treatment system  
• The 12L platform has been in service since 2013
• Utilizes Cummins diesel engine block and major part hardware 

set designed for extended service life    
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 Key Product Attributes: 
• Displacement – 8.9 Liters (540 CU IN)
• Peak rating 320 hp / 1,000 lb-ft torque
• Recommended use up to 66,000 lb. GVW
• Certified 90% below EPA emission level, CARB certified at    

0.02g Near Zero NOx Standard
• Maintenance-free exhaust aftertreatment system 
• The L9N platform has been in service since 2007
• Utilizes Cummins diesel engine block and major part hardware 

set designed for extended service life    
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 Key Product Attributes: 
• Displacement – 6.7 Liters (540 CU IN)
• Peak rating 240 hp / 560 lb-ft torque
• Recommended use up to 33,000 lb. GVW
• Currently Certified 90% below EPA emission level at 0.02 g 

NOx Standard 
• Maintenance-free and fluid free Exhaust Treatment System 
• The B6.7N engine platform has been in service since 2016
• Utilizes Cummins diesel engine block and major hardware 

set designed for extended service life    
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Why Cummins Natural Gas Engine Technology?
 Available today, lowest cost of operation, lowest lifetime cost per year of 

operation (8 - 12 years)      
• Least disruptive of all alternatives available today  
• Fits current transportation / people & goods movement models

• No need for radical changes in vehicle technology

• Fits current community models
• No need for radical changes in transportation infrastructure
• No need for radical changes in support infrastructure

• Meets US Energy Sources Goals
• Delivers on Energy Independence Initiatives
• Delivers Fossil Fuel Reduction Initiatives with RNG
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Q+A
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David Woolf
dwoolf@teleswivel.com

Phone: 919-623-2031

• President TeleSwivel
• 20 years sales, marketing and technology leadership
• Co-founder of three stat-ups
• 14 year US Army Verteran
• Instructor at US Military Academy at West Point
• BS from US Military Academy and MS from Johns Hopkins School 

of Advanced International Studies

mailto:dwoolf@teleswivel.com


October 21, 2020

Dave Woolf
dwoolf@teleswivel.com
919-623-2031

Sustainable Fleet Technology Virtual Conference 2020 

Environmentally Acceptable Lubricants

mailto:dwoolf@teleswivel.com
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• Founded 2009
• 4 NSN products
• 14 patents
• GSA Contract: 47QSWA18D007A
• SBIR Phase 1 Technology Development Award
• SDVOSB

Our mission is to develop and sell technology solutions to 
improve fleet safety, effectiveness, and sustainability 
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What is an EAL? 

EPA Vessel General Permit: The VGP is a Clean Water Act National Pollutant Discharge Elimination System (NPDES) permit 
that authorizes, on a nationwide basis, discharges incidental to the normal operation of commercial vessels.
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• Demonstrate continuous improvement in your green program
• Provide better/safer working conditions for your team
• Mitigate liability in accidents (leakage and spills)
• Better performance = longer fluid life and less downtime
• Reduce total operating costs
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EAL Chemistry 
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Industry-leading EALs from our partners at RSC Bio
• Wide range of grades/viscosities
• Fully EAL compliant-VGP and Eco Label approved
• 20+ year track record of no failures
• 100+ OEM approvals
• 5 or 10 year warranty
• Widest range of seal compatibility
• Leader HEPR manufacturer
• DROP-IN REPLACEMENT FOR MINERAL OILS
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Type Name Description Grades

              Hydraulic Fluids FUTERRA ™ HF Series
Envirologic ® HF Series

Ecolabel Certified High 
Performance Hydraulic 
Fluid

ISO Viscosity Grades        
32 ▫ 46 ▫ 68 ▫100

Gear Oils EnviroLogic ® GO Series
Readily Biodegradable 
Synthetic Gear Oils

ISO Viscosity Grades       
68 ▫ 100 ▫ 150 ▫220

Greases EnviroLogic ® Greases
Biodegradable Lithium 
Complex Greases

Biodegradable Complex 
Litium Grease


Performance

																				▫NLGI Grade		#2				▫Timken, OK lbs. (ASTM D2509)		55 PASS						▫Copper Corrosion (ASTM D4048)				1a				Time		Temperature

																				▫Worked Penetration (ASTM D217)		265-295				▫Copper Corrosion (ASTM D4048)		1b						▫Oxidation (ASTM D2272) Minutes to 25 PSI Loss				1,200				0		61

																				▫Four Ball Weld Fᵒ (ASTM D2596)		400				▫Base Oil Viscosity (ASTM D445)		>1000						▫Oxidation (ASTM D943) 				> 1,000 hrs				5000		65

																				▫Four Ball Wear mm (ASTM D2266)		0.48				▫Water Resistance (ASTM D1264)		4% Loss						▫Oxidation (ASTM D943M) 				9,000 hrs				10000		65

																				▫Steel Corrosion (ASTM D1743)		PASS				▫Grease Mobility @ 40ᵒF (US Steel Method)		30g / min						▫FZG, 10Min.				11				15000		64

																																		▫Operating Temperature				-40F to 250F				17000		64

																																		▫Pressure Rating				> 5,000 psi				21000		61

																																										25000		62

																																										30000		63

																																										33000		63

																																										52000		62

																																								60,000 Hours Thrust Field Test

																																								Time		0		1000		10000		15000		17000		21000		25000		30000		33000		52000

																																								Temp		61		65		65		64		64		61		62		63		63		62



																																												Esters		Glycols		Petrolium		RSC BIO

																																										Mineral Oil Compatability		4		1		4		4																														HEES		HEPG		HETG		HEPR

																																										Seal Compatability		1		1		4		4																												Mineral Oil Compatability		4		1		4		4

																																										Water Seperation		2		1		4		4																												Seal Compatability		1		1		3		4

																																										Operating Temperatures		2		3		3		4																												Water Seperation		2		1		4		4

																																										Oxidative Stability		2		3		3		4																												Operating Temperatures		2		3		2		4

																																										Anti-Foaming 		2		4		3		4																												Oxidative Stability		2		3		2		4

																																										Hydrolitic Stability		2		4		4		4																												Anti-Foaming 		2		4		3		4

																																																																														Hydrolitic Stability		2		4		4		4



Foam Height



Futerra	

20 Cᵒ	92 Cᵒ	20 Cᵒ	0	10	0	Petroleum	

20 Cᵒ	92 Cᵒ	20 Cᵒ	20	20	20	







RPVOT (ASTM D2272)                Falex (ASTM D3233B)



Minutes	

Mineral Oil	Futerra (HEPR)	HEES1	HEES2	HEPG	310	1400	163	380	850	Load	

Mineral Oil	Futerra (HEPR)	HEES1	HEES2	HEPG	746	1378	1177	1224	1950	





HEES	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	1	2	2	2	2	2	HEPG	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	1	1	3	3	4	4	HETG	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	3	4	2	2	3	4	HEPR	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	4	4	4	4	4	4	







Futerra	

RPVOT	1399	Petroleum	

RPVOT	242	





Thermal Stability



Futerra 46	

@ 40ᵒ C	@ 100ᵒ C	Flash Point 	46	7.98	226	-51	Petroleum	

@ 40ᵒ C	@ 100ᵒ C	Flash Point 	46	6.8	220	-33	







Water Sprayoff, % loss (ASTM D4049)



Ester Grease 1	Ester Grease 2	Non EAL Grease	2WREP Grease	18	25	5	4	





Dropping Point C ᵒ(ASTM D2265)



Ester Grease 1	Ester Grease 2	Ester Grease 3	Non EAL Grease	2WREP Grease	125	180	200	245	257	





Water Sprayoff, % loss (ASTM D4049)



Ester Grease 1	Ester Grease 2	Non EAL Grease	2WREP Grease	18	25	5	4	





Dropping Point C ᵒ(ASTM D2265)



Ester Grease 1	Ester Grease 2	Ester Grease 3	Non EAL Grease	2WREP Grease	125	180	200	245	257	





60K Hour Thrust Field Test

Temperature	0	5000	10000	15000	17000	21000	25000	30000	33000	52000	61	65	65	64	64	61	62	63	63	62	1	1	1	1	1	1	1	1	1	1	

Hours (Thousands)

Temperature Cᵒ





Esters	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	1	2	2	2	2	2	Glycols	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	1	1	3	3	4	4	Petrolium	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	4	4	3	3	3	4	RSC BIO	Seal Compatability	Water Seperation	Operating Temperatures	Oxidative Stability	Anti-Foaming 	Hydrolitic Stability	4	4	4	4	4	4	







More efficient lubrication for longer pump life

Pour Point


Celcius

Kinematic Vis.            ASTM D445

Intercon ATB Specification

Intercon ATB Specification

>5X Better oxidative stability for fluid life extension

Thermal stability equivalency to petroleum



Ref

								Temperature		Futerra		Petroleum

								20 Cᵒ		0		20

								92 Cᵒ		10		20

								20 Cᵒ		0		20

								Description		RPVOT

								Futerra		1399

								Petroleum		242

								Description		Futerra 46		Petroleum

								@ 40ᵒ C		46		46

								@ 100ᵒ C		7.98		6.8

								Flash Point 		226		220

										-51		-33





								Ester Grease 1		18				Ester Grease 1		125

								Ester Grease 2		25				Ester Grease 2		180

								Non EAL Grease		5				Ester Grease 3		200

								2WREP Grease		4				Non EAL Grease		245

														2WREP Grease		257

								Mineral Oil		Futerra (HEPR)		HEES1		HEES2		HEPG

						Minutes		310		1400		163		380		850

						Load		746		1378		1177		1224		1950

																		Type		Name		Description		Grades

																		              Hydraulic Fluids		FUTERRA ™ HF Series
Envirologic ® HF Series		Ecolabel Certified High Performance Hydraulic Fluid		ISO Viscosity Grades        32 ▫ 46 ▫ 68 ▫100

																		Gear Oils		EnviroLogic ® GO Series		Readily Biodegradable Synthetic Gear Oils		ISO Viscosity Grades       68 ▫ 100 ▫ 150 ▫220

																		Greases		EnviroLogic ® Greases		Biodegradable Lithium Complex Greases		Biodegradable Complex Litium Grease
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Time to consider EALs—total cost, performance, and risk mitigation 
make them a viable option for a wide range of applications 

See the difference here:
https://www.teleswivel.com/manufacturers

https://www.gsaadvantage.gov/advantage/ws/search/advantage_search?q=0:2teleswivel%20rsc&db=0

Stay tuned for news on biodegradable engine oil pilot tests! 

https://www.teleswivel.com/manufacturers
https://www.gsaadvantage.gov/advantage/ws/search/advantage_search?q=0:2teleswivel%20rsc&db=0
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Philip Saunders
philip.saunders@seattle.gov

206-684-0137

• Deputy Division Director Logistics and Emergency Management 
with oversight of the Green Fleet Program

• Green Ambassador for City of Seattle
• #4 Green Fleet 2019
• Authored 2019 City of Seattle Green Fleet Action Plan
• Received Governor Award for Leadership in Management
• Western Washington Clean Cities Coalition Committee Chair and 

member National Institute of Governmental Purchasing
• BS in Business Administration, Lean Six Sigma Black Belt Certified
• Retired US Army Warrant Office 20 years as logistician and 

contract officer 

mailto:philip.saunders@seattle.gov
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Sustainable Fleet 
Technology Series
City of Seattle Fleet Renewable Fuels, 
Lubricants & Other Biobased Products  
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Agenda
• How The City of Seattle Uses Renewables 
• Renewable Fuel Plan Strategies 
• City’s Cost to Use Renewable Fuels  
• Fueling the City with Renewables  
• Questions
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How The City of Seattle Uses 
Renewables 
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Renewable Plan Strategies

Based on 4,100 City Fleet Vehicles

11%

City of Seattle-Green Fleet Action Plan
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Renewable Plan 
Strategies cont’d
• Fuels (Biodiesel, Renewable Diesel R80 Blend, 
Renewable Propane, Electricity)
• Lubricants (Bio based Oils, Hydraulic Fluids etc.)
• Tires (Soy Tires)



Date (xx/xx/xxxx) Department Name Page Number10/21/2020 109

City’s Cost to Use Renewable Fuels
Battery Electric Vehicles (BEV)

Plug-In Hybrid Electric  
Vehicle (PHEV)

Hybrid Electric Vehicle (HEV)

Fossil Fuel Free (F3) Liquid 
Fuel (Renewable/Bio 
Diesel/Gas) Vehicles

Acquisition + Life Maintenance + Life Fuel + Cost of Carbon ($75 per MTCO2e) – Salvage Cost=
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Fueling the City with Renewables
If all electrification options are exhausted, FAS will purchase fossil-fuel-free 
(F3) liquid fuels that are renewable hydrocarbon biofuels (also called 
"green" hydrocarbons, biohydrocarbons, drop-in biofuels and sustainable or 
advanced hydrocarbon biofuels) when a sustainable supply of a preferred 
fuel is available and recognized by California Air Resource Board (CARB).
Renewable Fuels
• Renewable Diesel (City Contract-Christensen INC #4900)

-Currently Using R90 Fleetwide 
• Renewable Gasoline (City Contract-Scooter J Logistics LLC #4946)

-Currently Using (availability)
• Renewable Propane (WA State Contract #02318) 

-Currently Using
• Hydrogen 

-Feasibility Study
• Telematics (Sourcewell Contract #022217)  

-Currently Using

Note: In accordance with EO 2018-02, any construction of new fossil fuel 
infrastructure for the City’s fleet is prohibited.  

FEEDSTOCKS

(No Palm Oil or Any Derivatives)

https://sefp92cs.hosted.cherryroad.com/psp/sefp92cs_1/SUPPLIER/ERP/c/Z_CUSTOM.Z_CNTRCT_SEARCH_XX.GBL?Page=Z_CNTRCT_SEARCH_CT&Action=U&TargetFrameName=None
https://sefp92cs.hosted.cherryroad.com/psp/sefp92cs_1/SUPPLIER/ERP/c/Z_CUSTOM.Z_CNTRCT_SEARCH_XX.GBL?Page=Z_CNTRCT_SEARCH_CT&Action=U&TargetFrameName=None
https://apps.des.wa.gov/DESContracts/Home/ContractSummary/02318
https://www.sourcewell-mn.gov/cooperative-purchasing/022217-geo#tab-contract-documents
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Fueling the City with Renewable Fuel 
cont’d
• Types of renewable hydrocarbon biofuels that will be purchased and 

used in City fleets include:
• Renewable diesel (R99) – Also called "green" diesel, renewable diesel is a 

biomass-derived transportation fuel suitable for use in diesel engines. It 
meets the ASTM D975 specification in the United States.

• Biodiesel (B99) – Biodiesel is a renewable, biodegradable fuel 
manufactured domestically from vegetable oils, animal fats or recycled 
restaurant grease. It meets the ASTM D6751 specification in the United 
States.

-All renewable fuels will be considered when available but currently 
are not factored into the reduction goal (Renewable Gasoline,  
Renewable Propane and Hydrogen).

• City’s Actions:
1) Purchase R99 or R99 blended with 20 percent used cooking oil 
biodiesel (B99) by 2019 (requires product transfer document-PTD) 
with certified pathways verification and no palm oils.
2) Continue to purchase used cooking oil B99.
3) Conduct a request for proposals for F3 starting in 2019 (Complete).

No LCFS



Date (xx/xx/xxxx) Department Name Page Number10/21/2020 112

Questions  



• Director, Fleet Management for the DC 
Water and Sewer Authority

• Oversees procurement, maintenance and 
repair for 575 vehicles and more than 
1,300 pieces of equipment

• Experience in management, IT and fleet 
services

• Previous position as President of Future LLC 
involved in QUAD strategic modeling for 
Facilities, Fleet/Utilities, Transportation and 
Construction for commercial and 
government

Tim Fitzgerald
timothy.fitzgerald@dcwater.com
202-264-3805 

mailto:timothy.fitzgerald@dcwater.com


BIO Strategies
The Smart Use of Bio Technologies

In Fleet



A Commitment to Excellence
• The Bio Current Product Line

• The Bio Product Usage

• The Environmental Advantage



It’s all about 
them!
What legacy are we leaving?



The Current Product Line



The Product Line Cont’d



The Product Line Cont’d



ICKEE STICKEE



Bio Parts Cleaner/Degreaser



Envirologic 440



Bio-Diesel Utilization



Unit Visibility and Utilization



The Latest Product Introduction

BIOSYNTHETIC Technologies



Performance and Sustainability

 Top-tier, industry leading Biosynthetic formulations that  
exceed the most demanding OEM engine specifications and 
Industry performance and environmental regulatory standards.

 Blending, packaging and distribution available via global 
contract manufacturing partnerships.

 Biosynthetic PCMO’s demonstrate excellent ability to reduce 
sludge and varnish, resulting in improved fuel economy and 
longer lasting engines.

API License Available for Private Label

 Biosynthetic Passenger Car Motor Oil (“PCMO”) 5W-20 and 5W-30 
viscosity grades are ILSAC GF-5 Resource Conserving and API SN. 
License to private label is available via API Oil Licensing Program

Motor Oil Certification and Licensing



Introduction
Estolide Structure

Estolides are a type of synthetic oil derived from fatty acids. They’re also
referred to as a “biosynthetic.” Estolides are known for their high performance
as a lubricant base oil. They are ideal for high environmentally acceptable
lubricant (EAL) applications.

1
2
7



Lubricant Performance
Oxidative Stability  Increased oil longevity

Low Volatility  Low evaporation rates
 Safer in high temperature applications

High Viscosity Index  Minimizes change in viscosity with change in temp
 Less viscosity modifier additives required

Excellent Hydrolytic Stability  Increased oil longevity
 Good for apps where risk of water contamination is high

Natural Detergency  Keeps equipment looking clean

Environmental Performance

Biodegradability  Rapidly breaks down once released into the environment

Bioaccumulation  Does not accumulate in the tissues of living organisms

Toxicity  Non-toxic by recognized OECD testing standards

Bio-content  Made from renewable carbon

Introduction
Estolide Benefits



SoyBean Tires



SoyBean Benefits



Questions?



Session #11: Renewable Fuels, Lubricants & 
Other Biobased Products

October 21, 2020
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