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Diesel Drop-In Alternatives: Ultra-Low Sulfur, Bio-, and Renewable (February 11th)

Decarbonizing with Natural Gas (February 25th)

CǳǘǳǊŜ tǊƛŎŜǎ ϧ !Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ 9ȄƛǎǘƛƴƎ LƴŦǊŀǎǘǊǳŎǘǳǊŜΥ ²ƘŀǘΩǎ bŜȄǘΚ (March 11th)

DIESEL AND NATURAL GAS WORKSHOP (March 25th)

The Current State of HD BEV: Technologies and Capabilities (April 8th)

Strategizing Successful HD BEV Adoption (April 27th)

Charging Depots, Networks & the Economics of Fleet  (May 6th) 

HD BEV WORKSHOP (May 20th)

The Production Processes of Hydrogen Fuel (June 3rd) 

Moving Hydrogen from Here to There: The Distribution and Storage of Hydrogen Fuel (June 17th)

The Opportunities and Challenges of Selling Hydrogen to the Industry (July 1st)

HYDROGEN FUEL CELL WORKSHOP (July 15th)

Messy Middle Bootcamp Series

4

2023 Bootcamp is still available at: https://runonless.com/electric-depot/



Run on Less ïMessy Middle

Access White Paper Here

ωDeeper dive into the term "Messy 
Middle" 

ωDecision-making process framework 
included

ωBuilds from 2023 Thought 
Leadership Report The Messy 
Middle: A Time for Action

https://nacfe.org/research/thought-leadership/navigating-the-messy-middle/
https://nacfe.org/research/thought-leadership/the-messy-middle/
https://nacfe.org/research/thought-leadership/the-messy-middle/


2025 Messy Middle Fleets

Update from The Run 
tƭŀƴƴƛƴƎΧ

Follow the Fleets, Drivers, providers, and more on:

RunOnLess.com and on Twitter @RunOnLess



Todayôs Bootcamp Sponsor



Quiz for Todayôs Session

/ƻƳǇƭŜǘƛƴƎ ¢ƻŘŀȅΩǎ vǳƛȊΥ 

ǒGo to runonless.com and click back into the session

ǒ/ƭƛŎƪ Ψ¢ŀƪŜ vǳƛȊΩ ōǳǘǘƻƴ

ǒCreate username and password to keep track of your progress

ǒProvide your name and email to enter a drawing for a Run on Less -

Messy Middle swag bag



What You Should Know

Q&A
Submit your questions to the host 
using the Q&A box in the upper 

right-hand corner

Recording
! ǊŜŎƻǊŘƛƴƎ ƻŦ ǘƻŘŀȅΩǎ ǿŜōƛƴŀǊ ǿƛƭƭ 

be available on runonless.com

Technical Issues
Contact Stephane Babcock at 

sbabcock@trccompanies.com



Todayôs Bootcamp Speakers

Future Prices & Availability of Existing 

Infrastructure: What's Next? 



Navigating the Messy Middle: 

Life-Cycle Assessment of 

Alternative Fuels

Nikita Pavlenko

Aviation & Fuel Program Director, ICCT

March 2025



Many metrics to assess the technology performance

12

Fuel economy

Driving range

Total cost of ownership

Tailpipe CO2 emissions

Life-cycle GHG emissions



Upstream Emissions from Fuel Production

13Adapted from Liska, 2015

Crop 

Production

Logistics

Fuel 

Production

Fuel 

Distribution

Å Fertilizer application
Å Yield

Å N2O Emissions
Å Chemical application

Å Fossil fuel input
Å SOC Change

Å Distribution distance
Å Distribution mode

Å Yield
Å Co-product displacement

Å Fossil fuel input

Å Distribution distance
Å Distribution mode

Å Upstream emissions

Å Fuels with zero tailpipe 

emissions can have 

significant upstream 

emissions (e.g., electricity, 

hydrogen)

Å Land-use change can 

contribute significantly to 

upstream impacts of fuels 

produced using dedicated 

cropland
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Comparison of Upstream Emissions Across 

Pathways 

Å LCA of alternative fuels 

can vary considerably

Å Wastes & residues + 

renewable electricity tend 

to offer deepest GHG 

savings

Å Upstream methane 

leakage may undercut 

GHG savings from 

natural gas pathways
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Efficiency Losses Compound for Hydrogen-

Derivatives

15Total efficiency: 25% 

35% 
energy 

loss

60% 
energy 

loss

35% 
energy 

loss

27% 
energy 

loss

Total efficiency: 18% 

65% 
energy 

loss



Putting it All Together: Emissions in the Fuel-Vehicle 

Cycle 

ÅAll hydrogen-powered trucks 

have the potential to 

significantly reduce GHG 

emissions if powered by green 

H2 

ÅIf powered by grey H2, their life 

cycle emissions can be worse 

than diesel trucks.



Questions?

N.Pavlenko@theicct.org





Appendix Slides



Putting it All Together: Emissions in the Fuel-Vehicle 

Cycle 

0 250 500 750 1000 1250 1500 1750 2000

Life-cycle greenhouse gas emissions (g-CO2eq/km)

Mono-fuel H2  ICE,
(grey H2)

Dual-fuel H2  ICE,
(grey H2)

Diesel

Fuel cell - (grey
H2)

Dual-fuel H2  ICE,
(green H2)

Mono-fuel H2  ICE,
(green H2)

Fuel cell - (green
H2)

1,586 g/km

1,363 g/km

1,201 g/km

1,142 g/km

335 g/km

321 g/km

203 g/km

Current technology - 2023

Fuel production Fuel consumption Vehiicle manufacture Maintenance

0 250 500 750 1000 1250 1500 1750 2000

Life-cycle greenhouse gas emissions (g-CO2eq/km)

Mono-fuel H2  ICE,
(grey H2)

Dual-fuel H2  ICE,
(grey H2)

Diesel

Fuel cell - (grey
H2)

Dual-fuel H2  ICE,
(green H2)

Mono-fuel H2  ICE,
(green H2)

Fuel cell - (green
H2)

1,267 g/km

1,054 g/km

925 g/km

782 g/km

275 g/km

262 g/km

140 g/km

Future technology - 2030

ÅAll hydrogen-powered trucks 

have the potential to reduce 

GHG emissions if powered by 

green H2 (~ 80%) .

ÅIf powered by grey H2, their life 

cycle emissions can be worse 

than diesel trucks.



Fuel economy and energy efficiency

Å Some powertrain 

+ fuel 

combinations 

have different 

efficiencies

Å We can normalize 

based on 

efficiency to 

develop a 

consistent 

functional unit 

(e.g., gCO2e/km)
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Cautionary statement 

CAUTIONARY STATEMENTS RELEVANT TO FORWARD-LOOKING INFORMATION FOR THE PURPOSE OF ñSAFE HARBORò 

PROVISIONS OF THE PRIVATE SECURITIES LITIGATION REFORM ACT OF 1995

This document containsforward-looking statementsrelatingto Chevronôsoperationsandlower carbonstrategythat arebasedonmanagementôscurrentexpectations,estimates,andprojectionsaboutthepetroleum,chemicals,and

other energy-relatedindustries. Words or phrasessuchasñanticipates,òñexpects,òñintends,òñplans,òñtargets,òñadvances,òñcommits,òñdrives,òñaims,òñforecasts,òñprojects,òñbelieves,òñapproaches,òñseeks,òñschedules,ò

ñestimates,òñpositions,òñpursues,òñprogress,òñmay,òñcan,òñcould,òñshould,òñwill,òñbudgets,òñoutlook,òñtrends,òñguidance,òñfocus,òñontrack,òñgoals,òñobjectives,òñstrategies,òñopportunities,òñpoised,òñpotential,ò

ñambitions,òñaspiresòandsimilarexpressions,andvariationsor negativesof thesewords,areintendedto identify suchforward-looking statements,but not all forward-looking statementsincludesuchwords. Thesestatementsarenot

guaranteesof future performanceandaresubjectto numerousrisks,uncertaintiesandother factors,many of which arebeyondthecompanyôscontrol andaredifficult to predict. Therefore,actualoutcomesandresultsmay differ

materially from what is expressedor forecastedin suchforward-looking statements. The readershouldnot placeunduerelianceon theseforward-looking statements,which speakonly asof the dateof this report. Unlesslegally

required,Chevronundertakesno obligationto updatepublicly anyforward-lookingstatements,whetherasa resultof newinformation,futureeventsor otherwise.

Among the important factors that could cause actual results to differ materially from those in the forward-looking statements are: changing crude oil and natural gas prices and demand for the companyôs

products, and production curtailments due to market conditions; crude oil production quotas or other actions that might be imposed by the Organization of Petroleum Exporting Countries and other producing

countries; technological advancements; changes to government policies in the countries in which the company operates; public health crises, such as pandemics and epidemics, and any related government

policies and actions; disruptions in the companyôsglobal supply chain, including supply chain constraints and escalation of the cost of goods and services; changing economic, regulatory and political

environments in the various countries in which the company operates; general domestic and international economic, market and political conditions, including the military conflict between Russia and Ukraine,

the conflict in Israel and the global response to these hostilities; changing refining, marketing and chemicals margins; the companyôsability to realize anticipated cost savings and efficiencies associated with
enterprise structural cost reduction initiatives; the potential for gains and losses from asset dispositions or impairments; the possibility that future charges related to enterprise structural cost reduction initiatives,

impairments and other obligations may be greater or different than anticipated, including as a result of unexpected or changed facts, circumstances and assumptions; actions of competitors or regulators; timing

of exploration expenses; timing of crude oil liftings; the competitiveness of alternate-energy sources or product substitutes; development of large carbon capture and offset markets; the results of operations and

financial condition of the companyôssuppliers, vendors, partners and equity affiliates; the inability or failure of the companyôsjoint-venture partners to fund their share of operations and development activities;

the potential failure to achieve expected net production from existing and future crude oil and natural gas development projects; potential delays in the development, construction or start-up of planned projects;

the potential disruption or interruption of the companyôsoperations due to war, accidents, political events, civil unrest, severe weather, cyber threats, terrorist acts, or other natural or human causes beyond the

companyôscontrol; the potential liability for remedial actions or assessments under existing or future environmental regulations and litigation; significant operational, investment or product changes undertaken

or required by existing or future environmental statutes and regulations, including international agreements and national or regional legislation and regulatory measures related to greenhouse gas emissions

and climate change; the potential liability resulting from pending or future litigation; the risk that regulatory approvals and clearances related to the Hess Corporation (Hess) transaction are not obtained or are

obtained subject to conditions that are not anticipated by the company and Hess; potential delays in consummating the Hess transaction, including as a result of the ongoing arbitration proceedings regarding

preemptive rights in the Stabroek Block joint operating agreement; risks that such ongoing arbitration is not satisfactorily resolved and the potential transaction fails to be consummated; uncertainties as to

whether the potential transaction, if consummated, will achieve its anticipated economic benefits, including as a result of risks associated with third party contracts containing material consent, anti-assignment,

transfer or other provisions that may be related to the potential transaction that are not waived or otherwise satisfactorily resolved; the companyôsability to integrate Hessôoperationsin a successfulmannerandin

the expectedtime period; the possibility that any of the anticipatedbenefitsandprojectedsynergiesof the potential transactionwill not be realizedor will not be realizedwithin the expectedtime period; thecompanyôsfuture

acquisitionsor dispositionsof assetsor sharesor thedelayor failure of suchtransactionsto closebasedon requiredclosingconditions; governmentmandatedsales,divestitures,recapitalizations,taxesandtax audits,tariffs, sanctions,

changesin fiscal termsor restrictionson scopeof companyoperations; foreigncurrencymovementscomparedwith theU.S. dollar; higherinflation andrelatedimpacts; materialreductionsin corporateliquidity andaccessto debt

markets; changesto thecompanyôscapital allocationstrategies; the effects of changedaccountingrules undergenerallyacceptedaccountingprinciples promulgatedby rule-settingbodies; thecompanyôsability to identify and

mitigate the risks andhazardsinherentin operatingin the global energyindustry; and the factorsset forth underthe headingñRiskFactorsòon pages20 through26 of thecompanyôs2023Annual Reporton Form 10-K and in

subsequentfilings with theU.S. SecuritiesandExchangeCommission. Otherunpredictableor unknownfactorsnot discussedin this reportcouldalsohavematerialadverseeffectson forward-looking statements.
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43
Terminals

9 
Active 

biorefineries

Delivered 
product to:

41
States

3
Canadian provinces

6
Countries

Chevron Renewable Energy Group production and distribution

Terminal locations

Regional offices

Active Biorefineries

Long Beach, CA

Tulsa, OK

Rocklin, CA

Grays Harbor, WA

Mason City, IA

Albert Lea, MN

Newton, IA
Danville, IL

Seneca, IL

Ames, IA
Washington, DC

Geismar, LA

Amsterdam, Netherlands

Burlo, Germany

Emden, Germany

Oeding, Germany
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Our story told in numbers

420
MMGY

nameplate 
production capacity

8
active biodiesel 

production facilities

1
renewable 

diesel facility

708 MM
gallons sold in 2024

10
terminals in
California

39
fuel terminals 
across U.S.

50,000+
truckloads in 2023

180+
water movements in 2023

7,500+
railcars loaded in 2023

6
countries product 

was sold to in 2023

41
states product was 

sold to in 2023
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H

Legend

Supportive biofuels policies at the U.S. state level
For biodiesel, renewable diesel and sustainable aviation fuel
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Low carbon fuel standard

Production tax incentive

Sales/fuel tax incentive
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Cap-and-trade program
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Diesel fuel blend minimum

Heating oil blend minimum Sustainable aviation fuel incentive 
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S

L

L

L

P
S

P

H

H

Clean heat standard

NOTE: LCFS and cap-and-trade includes states that have implemented OR that plan to implement regulations. 
New Mexico is working to implement an LCFS; New York and Oregon are working to implement cap-and-trade.

1) The Federal Renewable Fuel Standard is applicable to all U.S. states. The Blenders Tax Credit is a 
federal program that expires Dec. 31, 2024, and will be replaced by the Clean Fuel Production Credit. 

2) This map does not reflect states that have but do not enforce a minimum biodiesel blend standard 

(for example, New Mexico), or state incentives for ethanol or other biofuels. 
3) Source: U.S. Department of Energy Alternative Fuels Data Center (https://afdc.energy.gov/fuels/laws/BIOD)

https://afdc.energy.gov/fuels/laws/BIOD
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States with policies to enable biodiesel use in their fleets 

Sets minimum blend use and/or fleet buying guidelines for state agencies

Legend

Biodiesel use requirement in state fleet

High biodiesel blend capability requirement for state fleet

Biodiesel use and high biodiesel blend capability requirements 1) This map does not include states that have a 2% biodiesel (B2) use requirement for their fleet; ultra low 
sulfur diesel fuel can contain up to 5% biodiesel (B5) with no separate labelling required at the pump.  

2) Source: U.S. Department of Energy Alternative Fuels Data Center (https://afdc.energy.gov/fuels/laws/BIOD)

https://afdc.energy.gov/fuels/laws/BIOD
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Benefits of biodiesel

Enhanced 

lubricity

Highly 

blendable

No lubricity 

additives are 

needed when 

BD is blended 

with ULSD or RD 

at 2% or higher

Oxygenated fuel

Non-toxic and 

non-hazardous

Safety requirements 

for transport and 

handling of B100 

are comparable to 

vegetable oil

Adaptable 

lower carbon fuel

High-quality 

biofuel for use 

in most conventional 

diesel applications

Can be blended 

at various levels

with diesel and 

biodiesel for lower 

carbon options that 

provide greater 

customer choice 

Lower engine 

emissions 

Oxygen in fuel molecules 

helps engine burn 

fuel more completely 

and can reduce 

tailpipe emissions

¹ Product is produced from renewable oils and fats. Methanol used to make biodiesel and hydrogen used to make renewable 
diesel and SAF are typically made from conventional natural gas but can be produced from renewable resources. 
2CARB Assessment of the Emissions from the Use of Biodiesel as a Motor Vehicle Fuel in California ñBiodiesel 

Characterization and NOx Mitigation Studyò, Durbin (2011)
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Benefits of renewable diesel

Ultra-high 

Cetane

Highly 

blendable

Cetane number 

above 65 indicates 

enhanced engine 

combustion that 

helps reduce 

engine emissions

Paraffinic fuel

Desirable

cloud point

Consistent cloud point 

is typically less 

than -10 °C and 

similar to winter pipeline 

specification limits for 

petroleum diesel at 

around -10 °C 

High quality

drop in fuel

Can serve as a direct 

replacement to 

petroleum diesel 

with stringent quality 

standards that exceed 

ASTM, CEN and 

CGSB specifications

Can be blended at 

virtually any level with 

diesel and biodiesel 

for fuel options that 

provide greater 

customer choice 

Lower engine 

emissions 

Compared to petroleum 

diesel, RD can reduce 

engine emissions by: 
ÅUp to 100% for fossil 

carbon¹ 
ÅUp to 30% for 

particulate matter² 

ÅApproximately 15% for 
nitrogen oxides (NOx)²

¹  Produ ct is prod uce d from  rene wable oils an d fats. Methano l used to  make biodiese l an d hydrog en used to ma ke renewable 

diesel and SAF are typically made from conventional natu ral gas but can be  prod uce d from  rene wable reso urces. 

2CARB Assessment of the Emissions from the Use of Biodiesel as a Motor Vehicle Fuel in California ñBiodiesel Characterization 

and NOx Mitigation Studyò, Durbin (2011)
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Benefits of biodiesel and renewable diesel are synergistic

Complementary benefits 

of the two fuels

Å BD provides lubricity, density 

and elastomer swell

Å RD provides NOx 

reduction and cetane

Å 50/50 blend is most similar to 

petroleum diesel in fluid properties

Carbon Intensity (CI) scores that are lower than petroleum 

diesel allow for emissions carbon intensity reduction today

BD/RD blends can have lower

freezing points than straight RD

BD/RD blends can provide one of the lowest 

overall engine emissions of any diesel fuel option

Elastomer swell, density and bulk modulus properties 

of BD/RD blends are a better match for conventional 

diesel than straight renewable diesel

Blended BD/RD allows for reduced carbon intensity today in virtually any diesel application

Benefits of blended BD/RD fuel
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Geismar improvement 

and expansion project

Total site production annual 

capacity will increase from 

90 million gallons to 

340 million gallons

Enhanced marine logistics 

that will enable global trading 

of feedstocks and fuel

Expected to be complete Q1 2025
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Growth of the renewable fuels industry is expected to continue

The last several 

years have seen 

growth of the biofuels 

industry, specifically 

in the renewable 

diesel space

Supportive national 

and state policy will 

continue to drive 

growth of the industry

Footnotes for 2022-202 7

1) MBD- Thousands of Barrels a Day

2) Da ta Source- IEA.org

3) Other only includes SAF- Sustainable Avia tion  Fuel

4) Proje ctions use a base case scen ario, the a ccelera ted case  is not inclu ded in the projected productio n.

5) Ca lculation to mbd  assume s 33 0 days o f prod uction

Footnotes for 2001-202 1

1) MBD- Thousands of Barrels a Day

2) Da ta Source- EIA.gov

3) Other biofuels include renewa ble  heating oil, rene wable jet fuel (SAF), renewable naph tha, and renewable 

gasoline. 

4) EIA timelin e is ~2  yea rs for a ctua l production resu lts to be reported

5) Ca lculation to mbd  assume s 33 0 days o f prod uction

Historic Production and Outlook of Biofuels in the US (MBD)

https://www.iea.org/reports/renewables-2022/transport-biofuels
https://www.eia.gov/energyexplained/biofuels/biodiesel-rd-other-use-supply.php
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The bio-based diesel industry has continued to grow

The U.S. bio-based diesel industry reached a record

5 billion gallons
of consumption in 20241

1https://cleanfuels.org/2024-saw-rapid-growth-for-biodiesel-renewable-diesel/



34

© 2025 Chevron - All Rights Reserved. Privileged and Confidential.. Do not distribute without prior permission.

CNG station growth
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Jerome McCarville

Manager, National Accounts

Jerome.McCarville@Chevron.com

515.480.7257

mailto:Jerome.McCarville@Chevron.com


RNG for Heavy-Duty Trucking
Infrastructure, pricing, and availability



Agenda

RNG for transportation

Infrastructure

Price considerations

Resources

3

7



Clean Energy

38

ïDairy/RNG production

ï3rd party RNG supply 

contracts

ïPartnerships with 

major energy leaders 
(Chevron, bp, TotalEnergies, 

& Tourmaline)

ï600+ stations (U.S. & Canada)

ïCapacity to double volumes

ï50,000+ vehicles fueling daily

ï1,000 fleet customers

ïMaintenance + construction

ïVertically integrated 

RNG solutions

ï25+ years of experience

ïPioneered RNG as 

a commercial fuel

RNG Supply Distribution



What is renewable natural gas (RNG)?

When organic waste decays, it naturally 

produces methane gas or ñbiogasò 

which can be processed and purified 

into RNG.

39

Because RNG is derived from a naturally 

occurring process that does not add new 

carbon into the atmosphere, its emissions 

are considered ñbiogenic,ò resulting in 

emissions reporting benefits for end 
users.



Where does RNG come from?

Decomposing organic waste sources (feedstocks) that release methane gas 

or biogas into the atmosphere.

40

Livestock Manure
Wastewater

Landfill
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How is RNG made?



Natural gas transportation in the US

42

Clean Energyôs 
station locator map:

cnglngstations.com

mailto:www.cnglngstations.com
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Clean Energy RNG station: Davenport, FL


