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The presentation was prepared by Green Star BCS, LLC (“Green Star BCS"), for the sole benefit of ABLC 2023. Green Star BCS and its
affiliates shall have no liability whatsoever to third parties for any defect, deficiency, error, or omission in any statemert contained in or
in any way related to the presentation or any related documents. Neither Green Star BCS nor any person acting on Green Star BCS's
behalf make any warranty, expressor implied, or assumes any liability with respect to use or reliance on any information, te chnology,
engineering or methods disclosed or discussed in the presentation. Any forecasts, estimates, projections, opinionsor conclusions
reached in the presentation are dependent upon numerous technical and economic conditions over which Green Star BCS has no
control, and which are or may not occur. Reliance upon such opinions or conclusions by any person or entity is at the sole risk of the
person relying thereon.

The data, information and assumptions used to developthe presentation were obtained or derived fromn documents or information
furnished by others. Green Star BCS did not independently verify or confirm such information and does not assume responsibility for its
accuracy or completeness. Any forecasts, or costs or pricing estimates inthe presentation are considered forward-looking statements
and represent Green Star BCS's current opinion and expectation of a likely outcome. They do not anticipate possible changesin
governmental policies,governmental regulations, military action, embargoes, or production cutbacks, regional conflicts, or other
eventsor factors that could cause the forecast or estimatesto differ materially from what is contained in our forward-looking
statements.
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Our message

Ethanol-to-Jet technology commercialization is here.
But these early stages of commercialization pose a
new set of challenges much different than other
renewable fuel pathways.

Successfully navigating these challenges allow ETJ
projects to remain innovative and competitive.
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Air travel is nearly back
to 2019 levels

Air transport contributes
2.1% of global GHG (4.9 %,
including non-CO,
effects)

Without intervention,
GHG from air transport is
projected to grow to
4.6% (IEA) by 2050
(excluding the non-CO,
effect)

2021 US average daily Jet
Fuel Demand was about
1.4 MMBPD

2022 US average daily Jet
Fuel Demand is
approaching 1.7 MMBPD

Aviation GHG emissions growing

Monthly Passengers on US Scheduled Airlines

(Domestic + International), Seasonally Adjusted

Nov 2019

Nov 2022
79.7M 76.2M
Oct 2022
76.0M
Nov 2020
30.3M
COVID-19
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Source: US DOT - Bureau of Transportation Statistics (Nov 2022)

Direct CO, Emissions from Aviation
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Source: [EA (2021), Aviation, IEA, Paris https;//www.iea.org/reports/aviation

Low-carbon fungible liquid fuels are the likely solution for a long time
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US DOT, USDA, and US DOE
program to increase SAF use in
the US

« 3 billion gal/yr by 2030
(0.2 MM BPD)

« 35 billion gal/yr by 2050
(2.3 MM BPD)

« SAF is the major contributor to
decarbonizing aviation.

« |RA-2022 offers $244.5 MM for
projectsrelating to SAF
production, transportation,
blending, or storage

SAF grand challenge
to accelerate US SAF use

450 Analysis of Future Domestic and International Aviation CO, Emissiong.N
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* Note: Domestic aviation from U.S. and Foreign Carriers. International aviation from U.S. Carriers.

Source: United States 2021 Aviation Climate Action Plan, FAA, 2021, www.faa.gov/sites/faa.gov /ffiles/2021-11/Aviation _Climate_Action _Plan.pdf
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S Projected Global SAF Production by
Pathways

ESTIMATED 2035 ESTIMATED 2035
GLOBAL SAF PRODUCTION PtL GLOBAL SAF PRODUCTION
| P (SLOW GROWTH) _— (FAST GROWTH)
Pyrolysis yrolysis
Gasification Gasification

ATJ

ATJ HEFA

HEFA

Source: UK Sustainable Aviation Fuel Roadmap Report
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ETJ Pathway Challenges

. Ethanol Feedstock
. SAF Carbon Intensity Requirements
. Sell Low CI Ethanol or Convert to SAF

. Integrated Technology Offerings

. Right-Size Capacity
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Ethanol Feedstock Availability

« PADD 2-The midwest is the heart of the
Corn Ethanol Industry
Rest of World, 7%

« US Total production 17.4 billion gallons
Canada, 2%

(414 million barrels) per year

China, 4%
« lowa produces more than twice as much EU, 5%
ethanol as any other state
« US isa net exporter of over 1.3 billion gallons Global
(31 million barrels) per year of corn ethanol Ethanol US, 53%
to 87+ countries Brazil, 31% Production

US Ethanol Imports and Exports
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|IRA credits

* Blender’s tax credit: <50% of petroleum jet fuel ClI
 Clean fuel production credit: < 50 kg CO,e/MM BTU

Some ethanol to jet Cl istoo high

e Corn ethanol

« Even with the capture of CO, from fermentation,
corn ethanol, may have a Cl too high for SAF

SAF Carbon Intensity (Cl) Requirements

SAF Lifecycle CI*, g co,e/M3

50% of Petroleum Petroleum
Jet Fuel CI Jet Fuel CI

I I
ET)-Corngrain-UsA I, 503

| |
ET)-Sugarcane-Brazil | NN ::: ! 1

0 20 40 60 100

Fuel Cl too

high for SAF

*CORSIA (Carbon Offsetting and Reduction Scheme for International Aviation)
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SAF Cl Requirements — Typical Contributions

Typical ETJ SAF Product CI Contributions Typical Ethanol Feedstock Cl

Contribution

m Feed Contribution m ETJ Power Contribution ®m ETJ NG Contribution ) )
Ethanol Plant Contribution

100% B Transportation Contribution

B Farming Contribution

>
% (0] ---—-——--4%%___-_---
= 50%
8 0
0 > 70 42%
8 25% £ 75%
c
0
0% ~ [ 3%
SAF without CI mitigation “~~~ p 50%
Source: Green Star BCS Data ~~~~~ 9
~~~ P 0
SAF Cl Impact -5 %

Breakdown of contribution tototal Cl measured on finished SAF.

Ethanol

ETJ Feed Contribution is directly related to incoming EtOH C|
Natural gas varies with feedstock quality

Power varies with ETJ technology pathway
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Sell Low CIl Ethanol or Convert to SAF

» Claverage for corn-based ethanol 457 Credit from Low CI Ethanol vs. Low ClI Jet Fuel
from CARB LCFS lookup table: 69.9
g CO,/M3J 07
Jet Fuel CI

« Evaluate which option provides

highest return per gallon of ethanol - 067
1. Sell low CI ethanol using CO, 6%30_5 1
capture from fermentation at ° _
95% recovery g 04 L Ethanol with 95% CO, captu_re
5 Further reduce ethanol Cl T and 5% more carbon reduction
. @]
3. Convert low Cl ethanol to jet 8037 ko
fuel with additional carbon < Ethanol with 95% CO, capture
reduction. Assume 53% vyield $02 ¢
of jet from ethanol p
0.1
« Other factors to consider in
converting ethanol to jet vs. selling 0 : : . : . |
low ClI ethanol 0 10 20 30 40 50 60
e Feedstock cost Jet Fuel CI, kg CO2e/MM BTU

« Capex
« Market demand

Source: Green Star BCS
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Integrated Technology Offerings

Ethanol conversion to jet is accomplished in the steps as shown below:

Fuel CGas & LPG -
Higher N g

Renewable Naphtha

Molecular

WE-Ight Hydro-
Olefins | Processing |penewable Jet (SAF)

Oligo-
merization

Dehydration Dimerization

Water \_ _/ Renewable Diesel
Source: Green Star BCS Data v
) Axens/Gevo
Licensor e
Several licensors offer portions of the process units required for the ETJ process Technology : -
anzale
+ Ethanol-to-Ethylene Dehydration was primarily developed in the 1970 -1980s Package
. Lummus
Offerings Techni
. . . (alphabetical) P
Only three licensors offer the full suite of process units UOP

required for the ETJ technology

ABLC March 2023 12
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 What is the best Ethanol Plant
capacity for an ETJ Facility?

« What is the optimal balance
between Economies of Scale and
CAPEX risk?

Ethanol Plant Capacity in United States
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200-400

Right-Size Capacity

Ethanol Plant Capacity MMgpy vs. Cost / bbl of SAF

$/ bbl of SAF

1.5x the cost
per bbl of SAF

Source:Green Star BCS
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1. Renewable Fuel Standard and RINS - federal
2. Blender'stax credit - federal
+  40A/B-Blender's tax credit— IRA expansion of
existing programs—ends Dec 31,2024
3. Low Carbon Fuel Standards— state/province
4. Inflation Reduction Act (IRA) of 2022
Appliesto new projectswhose constructionbeginsJan

29,2023
Carbon 1 45Q-CO tur xpansion of existin
Intensity >, capture—expansion of existing
Dependent program

* 45V -Clean hydrogen-anew program
* 457 -Clean fuel production-a new program-—
L startsJanl, 2025
+ Allcredits will be inflation adjusted.
*+ Creditsmultiplied by 5 for meeting prevailing
wage and apprenticeship requirements
(programsdo not have to be union)

Navigating Tax Incentives

Inflation Reduction Act of 2022 offers greater
incentives to decarbonize liquid fuel products

Total incentives can add $3 to $7 per gallon
of liquid drop-in fuels, depending on
feedstock, fuel, and market

ABLC March 2023 14
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Limited CO, pipelines of ~ 5,000 miles — mostly
in the West and mostly for EOR

Public resistanceto CO, pipelines — growing
opposition to new Midwest pipelines for CO,
from ethanol and ammonia plants (Summit's
Midwest Carbon Express, Navigator's Heartland
Greenway, and Wolf Carbon Solutions’ ADM
pipelines).

CO, capture for reducing
ETJ SAF carbon intensity
comes with its own
challenges

CO, Capture and Pipelines

Dakota Coal
GasificationPlant ~_ I

35S s
- ~, g
1 _:Z'\:;:§ummit\Proposed 9 O @
SN

\
SH N\
Greencore Pigefine 1

Natural CO, Source

RileyRidge - - ‘}—“L":( @ Industrial CO, Source
LaBarge Gas Plant g et ) o
2 k 14 oY ] CO; Pipeline
Conestoga Bonanza S
ssssssns: GO, Proposed Pipeline
Sheep Mountain — 1 / Conestoga Ethanol Plant
McEimoDomel g~ @ 5 g Coffeyvile FertiizerPant O CO,EOR Region
goeCaon 0—< B —gidFertiizerPlant
Bravo Dome M 9

\ Jackson Dome
Agrium Nitrogen Plant /

Mississippi
2 S Wm~ 16CC Plant
. /77 |19
Century B .@\' PCS Nitrogen Plant
Gas Plant / O‘//\
/ / Denbury/Green Pipeline
Val Verde Gas - AirProducts _/
Plants Hydrogen Plant

Source: A Review of the CO2 Pipeline Infrastructure in the U.S. April 21, 2015, DOE/NETL-2014/1681L
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Ethanol Transport

« “According to the U.S. Department of
Agriculture, 90% of ethanol is transported by
train or truck. A tanker truck can carry 8,000 to
10,000 gallons of ethanol, and one rail car can
carry approximately 30,000 gallons of ethanol.
The remaining 10% is mainly transported by
barge, with minimal amounts transported by
pipeline.

« “Delivering ethanol by pipeline is the most
efficient option, but ethanol's affinity for water
and solvent properties require the use of a
dedicated pipeline or significant cleanup of
existing pipelines to convert them into dedicated
pipelines.” - EIA

All train, truck, and barge transfers will increase
the product lifecycle carbon intensity

Off-take Agreements

» Securing multiple off-taker
agreements:

1. Refiners / Governments
2. Airlines / Airports

3. Aerospace companies / test facilities

ABLC March 2023 16
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Strategy Deployment Plan

Objectives & Business Solution Decision Decarbonization
Boundaries Dynamics Concepts Tree Roadmap
| | | | | | || .
Strenathen » » Techno » » Scenario
reng ' Timeline & Economics and Decision Mapping with
Diversify or . ) . .
Targets Financial Drivers Defined Entry &
Transform . .
Modelling Exits

A 4

+*

Green Star BCS Proprietary Tools

Renewable Feedstock Database
Carbon Accounting Program (GS CAP)
Carbon Economics Financial Model
Cost Estimate Database

Linear Program Model

Decarbonization Roadmap

Defining and sticking with a plan with decision gates,
entry and exit points, and market triggers is crucial

18 ABLC March 2023



Carbon Intensity

Overall Product Carbon Intensity
Breakdown

Corn Grain
Production
(Corn Farming,
Fertilizer
Production) _\
29.7
33%

\_Fuel Production
(EtOH &
Renewable Fuel
Production)
38.3
42%

Indirect Land Use __—
Change (LCFS Basis)
19.8
22%

Feed / Product
Transport
2.4
3%

S ABLC March 2023

Base Case — Corn EtJ
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Product Carbon Intensity Breakdown

Carbon Intensity
gCo2/M3

Corn Grain Production (Corn Farming, Fertilizer Production) 29.7
Fuel Production (EtOH & Renewable Fuel Production) 38.3
EtOH Fermentation Carbon Capture 0.0
Co-Production Credit -10.9
Power Usage 2.9
Fuel Gas Usage 39.3
Hydrogen (Import) Usage 0.0
Feed / Product Transport 2.4
Feed Transport 1.1
Product Transport 1.4
Indirect Land Use Change (LCFS Basis) 19.8




Abatement Trending
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Test Case1- Corn EtJ Carbon =

Cl Trend on Carbon Capture of CO2
to Atm

100.00

90.00

0.0
-6.8
80.00 -13.7
-20.5
70.00
-27.4
60.00 342
-41.1
50.00
-47.9
40.00 -54.7 = Overall Product CI
N = == |RA 2022 45Z Target
30.00 61.6 g
-68.4
20.00
10.00
*Data labels
0.00 represent delta ClI
(0]

20 30 40 50 60 70 80 90 100 from base case
% of CO2 to Atmosphere Captured

Product Carbon Intensity (gC02/M3J)

The Other Emissions category represents categories in the Cl Breakdown from prior
slides such as: corn grain production, co-production credits, hydrogen usage,
feed/product transport, and indirect land use charge.
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Test Case 2 — Corn EtJ Carbon
Abatement Trending

Carbon Abatement Scenario Stacking Cl Impact

100.00

90.3

90.00

80.00

70.00

60.00

50.00

IRA 2022 45Z Target

40.00

30.00

20.00

Product Carbon Intensity (gC02/M3J)

10.00

0.00
Electrification Delta RNG Delta
Starting CI Carbon Capture Delta Ending CI

® Increase m Decrease = Total
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Independent Consultant Value Added

ESG Pressure

Decarbonization pressuresare likely to continueto increase, even while liquid energy productsare in
high demand and energy securityis paramount

Investment Decisions
Uncertainty related to market, regulation,and technologiescan complicate investment decisions

Modeling Tools

Traditional toolkit can help, but needs to be re-imagined

il

Break-Pointldentification
Trigger or break pointsare criticalto understand impact I

Market Response
Strategiesare subject to change over time as a response to external influences

22 ABLC March 2023
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Our message

Ethanol-to-Jet technology commercialization is here.
But these early stages of commercialization pose a
new set of challenges much different than other
renewable fuel pathways.

Successfully navigating these challenges allow ETJ
projects to remain innovative and competitive.
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Contact Us

Soheil Razjouyan

Soheil is the Chief Carbon Technologies Officer at Green Star BCS. He has served in various
positions (Vice President of Low Carbon Group, Group Manager,and Refining Technology

Manager) and provided consulting services to numerous Refining, Petrochemical,and Energy
Sectors.

He has established his reputation and career on his front-end consulting for refining and
petrochemical clients,for whom he has routinely reduced GHG emissions and project costs over
the past 35 years. His expertise includes Renewable Fuels, Hydrotreaters, Hydrocrackers, Crude,
FCC, Coker,and Hydrogen.

Soheil is a world-renowned leader in Energy Transition and renewable fuels strategy
development. He led the major Refineries conversion, including the world'slargest renewable fuel
productionfacilityin the US, and identified many Energy/ GHG Reduction Projects (listed on the

CARB website). He hasworked on 70+ renewable fuels studies and projectsglobally, with a
combined capacity of 450+ MMBPD renewablefuels.

2

AN

info@greenstarbcs.com

@ (346) 415-4761
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