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Commercialization Activities

SunGas Renewables
« July 26, 2023 — announced the formation of Beaver Lake Renewable Energy, LLC
* New green methanol production facility in Central Louisiana (Pineville LA)
« 475,000 MTA carbon-negative methanol for marine fuel from woody biomass
- With 1 MTA CCS
» Offtaker: Maersk (anchor) and others
] ] ] RENEWABLES
 Status: engineering in progress _

SunGas Renewables
- ABEL Energy - Bell Bay Powerfuels Project, northern Tasmania; $1.4 billion facility
« SunGas pressurized oxygen-blown fluid bed gasifier (U-GAS from GTI)
« Johnson Matthey syngas upgrading technologies
« 300,000 tonnes of green methanol per year from wood
* Integrated with green hydrogen from water electrolysis
« Status: Financing and engineering in progress
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Commercialization Activities

DG Fuels
« 12,000 BPD renewable fuels (primarily SAF) project in LA announced D FUELS
» Gasification/FT — MyReChem gasification (NextChem, Italy)

» Low CI products with extensive renewable hydrogen (and oxygen) utilization and carbon
management (CO2 sequestration)

 Status: second mega-project (50M BPY) in Minnesota announced

San Joaquin Renewables; San Joaquin, CA
« San Joaquin Renewables; Near Bakersfield, CA
 Gasifier: Frontline BioEnergy’s TarFreeGas® gasifier
 Pressurized fluid bed (18-22 Bar); Oxygen with steam (TarFreeGas®; PMFreeGas®)
» Feedstock: Ag wastes
* Product: RNG; BING® RNG Process (30 million GGEly)
« Status: On Hold — may relocate

() FRONTLINE

BIOENERGY LLC

Capture the energy % Release the potential
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SGH?2 Enerqgy

Commercialization Activities

Low carbon hydrogen from mixed paper waste; Lancaster CA
3,800 tonnes H2 per year from 40,000 tons waste per year
Gasification: proprietary “plasma-enhanced thermal catalytic gasifier”
Extensive use of CCS and CCU

Status unclear

Aemetis

IEA

Currently producing bio-gas & 1-G ethanol at Riverbank CA facility

2023 - Permit from the City of Riverbank to build a 90 million gallon per year
sustainable aviation fuel and renewable diesel plant (from FOGSs) in Riverbank

Will incorporate ‘cellulosic hydrogen’ from woody biomass
Extensive use of CCS
Status unclear; Details of technology providers not clear at this time (InEnTec?)
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Other Commercialization Activities

InEnTec: Several announced projects
Eastern US INENTEC
* Three 150 tpd gasifiers - InEnTec G550; downdraft/plasma arc; Air/oxygen with steam
* Feedstock: Ag waste
* Product: Syngas - methanol and rDME (133 MTPD rDME)
e Status: engineeringin progress
Biomass to Renewable fuel; Bakersfield CA
* Three 125 tpd gasifiers - InEnTec G550 gasifiers; downdraft/plasma arc; Air/oxygen with steam
* Feedstock: post-consumer waste plastic materials
* Product: Syngas - methanol
e Status: engineering and permitting in progress
Chemical Manufacturing residuals; BASF - Freeport TX
* Two 125 tpd gasifiers - InEnTec G500 gasifiers; downdraft/plasma arc; Air/oxygen with steam
* Feedstock: chemical plant residuals
* Product: Syngas for use in synthesis of chemicals
e Status: engineeringin progress

USA BioEnergy % USABIOENERGY
* Bon Weir Texas biorefinery announced; gasification/FT e ————
* Product: 34M GPY biofuels from 1M TPY wood
* Gasification technology not clear
e Status: raising funds
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Other Commercialization Activities

Hydrogen Naturally (Canada)

* Product: Hydrogen (20,000 tons/y) + CCS N
 Feedstock: woody biomass 2

* Gasifier technology: SunGas Renewables HYDROGEN NATURALLY

* Status: Engineering in progress

Woodland Biofuels — Port of So. LA (St. John’s Parish)

* Product: RNG with CCS (world’s largest carbon-negative RNG plant)
e Gasifier: SunGas Renewables

* Feedstock: woody biomass

e Status: project announced, 2024 — engineering in progress

Madera Gas — Houston TX

* Product: 1B ft3/y RNG

e G@Gasifier: SunGas Renewables

* Feedstock: wood waste

e Status: FEED complete; in project financing phase
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Other Commercialization Activities

Strategic Biofuels — Louisiana Green Fuels, Columbia LA o STRATEGIC

e Gasifier: SunGas Renewables 'BIOFUELS
e Carbon-negative SAF with CCS

« 1M TPY Woody biomass

e Status: injection well completed; financing in progress

Aether Fuels

* G@Gasifier: SunGas Renewables

* Woody biomass

 Methanol and Cool GTL® (GTI Energy technology) @ Aether Fuels
* Engineering and financing in progress

e Status: project financing underway
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Other Commercialization Activities

MOTE

* Gasifier: SunGas Renewables = mote
* Pressurized fluid bed (10 Bar) with CCS

* Feedstock: Ag residues

* Product: low-carbon Hydrogen RENEWABLES
e Status: initial stages of project planning -
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Thanks for your attention!

Robert M. Baldwin '

National Renewable Energy Laboratory IEA Bioenergg
Golden, CO 80401 USA Technology Collaboration Programme
robert.baldwin@nrel.gov

www.ieabioenergy.com
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