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Project Overview

 Commercially proven technologies will convert 
approximately 2.5 MM metric tons per annum (“mtpa”) of 
petroleum coke into methanol and other valuable chemical 
products with minimal air emissions and reusable solid  
byproduct

 The LCM Project will ramp up to 3.9 MM mtpa of methanol 
production within 18 months of COD of its first petcoke 
train with a second natural gas train

 The LCM Project will capture and sequester 4 million metric 
tons of CO2 per year, equivalent to the annual emissions of 
~850,000 cars

World-scale petcoke 
recycling facility and 
world’s largest 
industrial CCS project 
(carbon capture and  
sequestration)

 The Loan Programs Office of the U.S. Department of 
Energy has issued a $2.0 billion conditional commitment 
and is working to increase this commitment to $3.7 billion 
to support an expanded project with tolling contract 
support

 Fluor has executed a fully-wrapped, date-certain, lump-
sum, turnkey EPC contract with liquidated damages and 
an uncapped must-fix minimum performance standard

Department of Energy 
and Fluor endorsed 
project with guarantee 
of debt and 
construction

 All methanol sold to creditworthy offtakers under long-
term contracts with formula pricing mechanisms to 
recover capital costs, O&M costs and feedstock costs

 The methanol contracts provide a minimum 17% IRR,  
while providing a sharing of upside in robust commodity 
markets

Fixed Tolling Contracts 
with Upside 
participation

 All key project contracts are complete

 Notice to Proceed to be issued upon concurrent closing of 
equity and debt 

 Financial close targeted for mid-2021 and COD in late 2025

Shovel ready project

PROJECT HIGHLIGHTS PROJECT LOCATION & KEY PARTICIPANTS
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Advantageous Location at the Port of Lake Charles

 Port of Lake Charles is an existing petcoke storage and 
distribution site

 Multiple refineries in the immediate area

 At any given time, enough petcoke is available in the Port of
Lake Charles to fuel the LCM Project for over one year

 Ideal area for cost-effective large-scale CO2 sequestration

 Highly porous geological formations sealed by cap rock make
Louisiana an ideal location for CO2 sequestration

 Close to existing CO2 pipeline infrastructure

 Highly accessible Calcasieu Ship Channel allows modular 
build and easy product distribution

 Excellent highway, railway and ocean transport access via
existing deep-water port

 Unencumbered, deep water access to the Gulf of Mexico

Long-term site lease from the Port of Lake Charles, 
Louisiana

 150 miles east of Houston

 72-acre main site with smaller site for tank storage next to
port facilities

 Shovel-ready, true greenfield with over $22MM spent onsite

 Fluor assumes any subsurface risk

 Site was not harmed by Hurricane Laura

LCM SiteLCM Site
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The Project in a Nutshell
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The Lake Charles Methanol project has two elements, both of which 
deploy Innovative Technology1 to produce Blue Methanol:2

• The petroleum waste management plant is an Environmental 
Infrastructure3 investment opportunity that will manage a 
waste product from petroleum refining with Innovative 
Technology to remove criteria pollutants, greenhouse gas 
emissions, and other environmental problems consistent with 
a sustainable circular economy.  

• The natural gas plant is a sustainable energy investment 
using advanced design and technology to reduce the carbon 
intensity of making methanol from natural gas.  

• Combined, they will deliver net-zero carbon methanol to the 
petrochemical and transportation industries. 

1 LCM ’process qualifies as Innovative Technology under the Department of Energy Loan Guarantee Program.
2 Blue products, including Blue Methanol, are low carbon intensity products produced using technologies that incorporate carbon capture 
and sequestration or low carbon feedstocks to reduce greenhouse gas emissions (see Slide 10).   
3 Environmental Infrastructure includes core infrastructure assets that help protect human health and safeguard environmental quality. 
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• Heavy crude oil refining creates petcoke, a 
waste product high in sulfur content and 
containing heavy metals known to be toxic 
if released

• The U.S. is the largest global waste 
producer of petcoke, with heavy crude 
refiners creating 45-50 million metric tons 
per year

• Combustion of this petroleum waste 
releases about 150 million metric tons of 
CO2 per year (for comparison, according to 
the Environmental Protection Agency 
(EPA), U.S. oil refineries emit 178 million 
metric tons of direct CO2 per year) 

• The majority of petcoke waste in the U.S. is 
exported and disposed of in countries with 
lower environmental standards (China and 
India in particular), creating Environmental, 
Social and Governance (ESG), 
environmental justice, and other 
environmental concerns

• U.S. petcoke waste exports have grown as 
U.S. environmental regulations have made 
domestic use increasingly difficult—87% of 
fuel-grade petcoke was exported in 2019 

Petroleum Refining: the U.S. Petcoke Waste Problem    
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• Petcoke is a recognized petroleum waste 
product:

– NRDC and other NGOs consider 
petcoke to be a waste product that 
contributes to ESG issues

– EIA classifies petcoke as the largest 
waste fuel in the U.S. 

– The EU has ruled that petcoke is a 
waste product if disposed of by a 
refinery and not beneficially used

• The LCM Project will recycle and prevent 
combustion of about 2.5 million metric tons 
of petcoke waste per year

• The avoidance of this combustion will 
prevent release of approximately 40,000 
tons of SOx, NOx, and particulates, 7.4 
million tons of CO2, and heavy metals 
(vanadium in particular) into the 
atmosphere

• The LCM Project is an environmentally 
responsible means of managing petroleum 
waste while extracting useful energy in the 
form of low carbon intensity Blue Methanol 

Petcoke Waste is Harmful and should be 
Responsibly Managed
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• To responsibly manage petroleum waste, the CER 
Project will uniquely bundle existing commercial 
technologies to produce low carbon Blue Methanol

• The LCM Project will capture and sequester 4 million 
metric tons of CO2 per year, achieving about a 90% 
reduction from what otherwise would be emitted

• The LCM Project will reduce SOx, NOx and 
particulate emissions 99% versus what would be 
emitted from combustion of the same 2.5 million 
metric tons of petroleum waste 

• The LCM Project will convert 99.97% of the sulfur 
contained in petcoke waste into useful sulfuric acid 
while beneficially creating additional steam energy

• The LCM Project process will create an additional 
useable solid byproduct from the petroleum waste:

– Metals and other hazardous substances will be 
encapsulated in a vitrified (glass-like) slag that is not 
hazardous and non-leaching 

– The LCM Project will sell the slag for use as 
construction fill, roadbed, and/or blasting grit 

• The LCM Project will employ zero-liquid discharge 
(ZLD) technology

– No process liquid waste will be discharged

– Rainwater potentially contaminated by petcoke
solids will be collected and reused 

Innovative Technology to Cleanly Reuse and Recycle 
Petroleum Waste 
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CER Project Innovative Technology Configuration
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Train 1—Petroleum Waste Processing and Reuse

• CER’s Train 1 will utilize petcoke waste to produce low carbon intensity methanol and other 
marketable byproducts with very low criteria pollutant emissions

• The system’s flexibility offers the ability to adjust and improve as the market for carbon emission 
reductions evolves

– LCM can enhance its carbon footprint by purchasing renewable power, depending on 
economics and/or governmental incentives 

– LCM can potentially blend biomass or plastics into its waste feedstock to further improve 
its carbon intensity and waste management attributes 

– LCM also can convert Train 1 from petcoke waste to natural gas if that were desirable for 
environmental or economic reasons in the future

Train 2—Advanced Natural Gas-Based Production

• LCM’s Train 2 will be a state-of-the-art natural gas methanol facility using Haldor Topsoe (HT) 
advanced auto thermal reforming (ATR) technology 

• Haldor Topsoe can offer carbon-reducing enhancements to its ATR process through design 
improvements and the use of other existing HT technologies

• The enhancements minimize CO2 emissions from combustion by firing H2 extracted from waste 
gases or produced from syngas, limiting facility carbon emissions to 0.05 metric tons CO2

equivalent per metric ton methanol (vs. 0.45 for a natural gas based SMR)

• This feature is available for implementation within the LCM Project design

• Compared to the SMR process, the ATR technology achieves a CO2 emissions reduction of 
175,000 metric tons per year and another reduction in CO2 emissions of 550,000 metric tons 
per year is possible from the HT technology enhancements 

• With HT technology enhancements, annual CO2 process emissions are reduced nearly 90% to 
100,000 metric tons (compared to 825,000 metric tons from today’s SMR technology)

Train 1 & 2 Blended Output

• The LCM Project intends to blend the syngas streams of Trains 1 & 2 to provide an economic, 
net-zero carbon Blue Methanol product
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CER Methanol Carbon Intensity Leadership

• The CER Project will have methanol industry-leading 
carbon intensity: 

Natural gas-based SMR technology:
Industry standard SMR technology produces about 0.71
metric tons of CO2 equivalent per metric ton of methanol 
(mt CO2e/mt MeOH)

Chinese coal facilities:
Accounting for about 40% of global methanol production, 
coal facilities in China produce about 1.80 mt CO2e/mt 
MeOH

CER Train 1:
Using waste product petcoke as feedstock and 
incorporating CCS, CER’s Train 1 will have a negative 
methanol carbon intensity of -1.37 mt CO2e/mt MeOH

CER Train 2:
Using advanced natural gas technology, CER’s Train 2 
will have a methanol carbon intensity of about 0.35
CO2e/mt MeOH, 50% better than current industry 
performance   

CER Trains 1 & 2 blended:
CER intends to commingle the syngas streams from 
Trains 1 & 2, which will produce a low-carbon Blue 
Methanol product from the entire plant that maintains a 
negative methanol carbon intensity of -0.55 CO2e/mt 
MeOH
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Blue Methanol
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• Blue products, such as Blue 
Methanol, displace more carbon 
intensive grey or black products 
manufactured without CCS or other 
carbon reduction technologies

• Blue products avoid release of GHG 
and criteria pollutants that would 
otherwise result from combustion 
without CCS

• The LCM Project will use Innovative 
Technology to create its methanol 
product with significant ESG 
improvements over currently 
produced methanol

• LCM’s waste management 
approach will produce economically 
attractive Blue Methanol from a 
world-scale facility 
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Petroleum Waste Management and Decarbonization 
Investment Opportunity
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• Proven commercial technologies uniquely bundled 
and combined with CCS 

• Designed to manage petcoke and address 
environmental concerns 

• Immediate and material impact on the global 
environment, contributing to the move to a circular 
economy

• Opportunity to replicate for hydrogen and other 
products

• Flexibility to adapt, add technology, and achieve 
further environmental improvement

• The Investment Opportunity commercializes 
advanced technology for the low-carbon production 
of methanal from natural gas

The LCM Project is an Innovative Technology Environmental Infrastructure project that 
is economically and environmentally sound, relies on commercially proven 

technologies, and offers substantial benefits and growth opportunities for the future
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Key Project Stakeholders

Common Equity

Preferred Equity

Lump Sum
Turn-Key EPC 

Contracts

Plant

Tank Farm
Crushers and 
Conveyor Belt

O&M Contract

Petcoke Supply 
Agreement

Methanol

Rare GasesSulfuric Acid

Licensor Agreements

Long-term 
Offtake Contracts

DebtEquity

Bank Letters of Credit, Bridge Loan

Loan Guarantee

Development Equity 
Sponsors
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