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Presentation TopicsD

III

1. The race to “a zero-emission goa
2. Carbon Intensity (Cl) and Life Cycle Analysis (LCA)
3. Carbon markets

4. Monetization of Carbon Reduction in Downstream

@ecoengineers



* Fuels & Cars +

* Green Deal

2021/2022

“I want Real Zero
Emissions” 202v

2015

* Fuel & Cars +
e Bipartisan Infrastructure Law
 Inflation Reduction Act (IRA)
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Many entities driving the indistry
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Knowing your CI throughout the suppligghain is KEY!

Inflation Reduction Act (IRA)

“H, Production Tax Credit
=S0.60/kg + depending on lifecycle GHGs less than 0.4 kg of CO2 per kg of H2

= Clean Electricity Investment Tax Credit
" GHG to be 25% lower than 2022

= Clean Fuel Production Credit
" Fuels with less than 50 kg CO,e/ mmBtu

= Sustainable Aviation Fuel Credit
= Up to $0.50/gallon depending on life-cycle GHG
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ExxonMobil’s GHG reduction plan
“Net 0 by 2050

= Corporatewide BY 2030
= 20-30% reduction in Cl

= Upstream by 2030
* 40- 50% reduction in Cl

* Methane BY 2030

=70-80% reduction in methane
intensity

" Flaring
" 60-70% reduction in flaring intensity

MAERSK °

e Terminals: ~70% absolute reduction of

3@

Amazon joins Climate
pledge, net O carbon by
2040

FedEx S2 billions, Climate pledge,
net O carbon by 2040

2030 Commitments:

intensity

GHGs

Ocean: ~50% reduction in GHG

By 2030 reduce its net annual
carbon emissions by 5 MM tons
versus its 2020 baseline (15%

reduction).
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OREGON CER investigating potential $1.5 million
Oregon issues $2.7M fine to solar panel fraud

Australia’s Clean Energy Regulator has this week executed search warrants on several
residential and commercial addresses connected to a Perth-based solar PV retail and
installation business as part of an investigation into a potential $1.5 million solar
panel fraud.

electric charging company

by: Th ted Press
Posted 022 /10:01 AM PDT

SEPTEMBER 16, 2022

BioDiesel Scandal: EPA Shell Loses Dutch Appeal Over
Claims Auditor Genscape . . . =
Allowed 68Min Fraudulent RIN Misleading Carbon Emission Ads
Credits — DTN m Dutch authority queries extent carbon credits offset emissions
January 6, 2017 ® Qil major says no question of deception in advertisements
By Todd Neeley DTN Staff Reporter

By Diederik Baazil and Cagan Koc LV

October 21, 2022 at 7:55 AM CDT Updated on October 21, 2022 at Watq

SEC Charges Goldman Sachs Asset
Management for Failing to Follow its

FOR. IMMEDIATE RELEASE Tuesday, October 20, 2020

PN - — PR I Pennsylvania Biofuel Company and Owners Sentenced on Environmental and Tax Crime
Policies and Procedures Involvi ng ESG Convictions Arising out of Renewable Fuels Fraud

Investments

FOR IMMEDIATE RELEASE

f::hﬁn[i D.C.. Nov. 22, 2022 — The Securities and Exchange Commission today charged EPA Di S C Ove r S MO re RI N F r a Ud

Goldman Sachs Asset Management, L.P. (GSAM) for palicies and procedures failures invalving two

mutual funds and one separately managed account strategy marketed as Environmental, Social, : - . -4 . . - 1

and Govemance (ESG) e e chargesgyGSAI'ﬂ agreed to pay a §4 millon The U.S. Environmental Protection Agemcy said it has invalidated 33.5 million renewable-fuel
' credits sold by an Indiana company for biofuel it didn’t produce, the fourth time the agency has

alleged fraud in the program, Bloomberg News reported.

penalty.




Garban Markets T :

The Minimize R|sks by Kmopwing Your Emissions,

Understandmg Lurrent & Future Regulations. o
related Compliahce Requirements -
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Larbon Markets

i

Regulated by region or state Voluntary between businesses

=Mandated “Optional
= Offsets available for purchase

=Reforestation

=Cap-and-Trade regulations

=“Credits R "
» US Renewable Fuel Standard €nEWable energy |
(RFS) “Methane capture/combustion

e California Low Carbon Fuel
Standard (LCFS)

Government managed Registry managed

@ecoengineers



Regulations

Reporting

Reschooling

Go Local

C - Trading

|
N
D
U
S
T
R
Y

@@ecoengir}ﬁggﬁ



Refiners turning into carbon regucers

Federal RFS State LCFS

Renewable Fuels Standard Low Carbon Fuels Standard
Volume Driven Carbon Driven
Quarterly Reporting .
Biointermediate UCO B Cl RCO Validation
b Life Cycle Analysi

SREs RIN Generation Protocol ? ? e Lycle Analysts
Retirement Q-RIN O ‘Refi nergt * |n AEP CA-GREET 3.0 Model

CO| Cellulosic P08 W Verification

Deadlines

AP ' '
EMTS Q 79 Registration Temporary Pathway

Third Party Engineering Review

USEPA R Ta Fuel Pathway Code
A40CFR Part 80 Compliance Recordkeepmg/Monltormg Plan

Import/Export documentation Tier 1 and Tier 2 Pathways
@ecoengineers
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Manetize Your Renewable Digsel

Cap-and- Trade costs at the rack (CAR)
Approx. S0.25

Blender’s Tax (BTC)
S1

* Prices are per gallon
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Corn ethanol
Grandfathered

Sugarcane
ethanol
Renewable
diesel
Biodiesel

Cellulosic fuels
RNG/LNG

US Renewable Fuel Standard =~
Title 40, Chapter |, Subchapter [¥*art gl

GHG RVO target
reductions billion Pathways examples

*compared to gallons Product-Feedstock-Process
2005 baseline *2022

20% 15 Ethanol-corn starch-dry mill

Renewable diesel-soybean-
hydrotreating

50% 5
Naphtha-camelina-
transesterification
0.63
60% No targetis RNG-dairy-aerobic digestion
set yet

RIN price
per RIN

$0.80-1.80

$1.20-2.00

$2.50-3.50
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= CARBLLRS . e

Title IY, CCR, sections Ja4a(-85all3
"Reduce GHG Emissions by 20%

LCFS Annual Compliance Schedule 2011-2030

by 2030 105
"Reduce petroleum 100
dependency o
“Incentivize the development %0
of low carbon fuels based on o
Cl score
* Performance-based: Credit %
or Deficit 7>
* Fuel neutral: No fuel type- 70

o 2011 2013 2015 2017 2019 2021 2023 2025 2027 2029

specific goals

——@Gasoline Substitute Schedule = ——Diesel Substitute Schedule
Jet Fuel Substitute Schedule

hecoengineers



Determine your Cl score throligh LCA

cg/coze/

Gasoline

Diesel

Fossil NG

Used Cooking Oil Biodiesel

Qil (soy, corn) Biodiesel

Ethanol

CNG (dairy manure, landfill gas...)
Hydrogen

Electricity

8.63
29.42
7.18
-408.6
-35
-762.09

100.82
100.45
79.21
30.15
61.94
80.85
52.64
170
108.43

111111
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Advanced Renewables Increase Volumg Decrease L
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Non-Compliance leads to project andfjpancial Tisks

GHG

Data DEIE : S Validation/ Reporting to
: : Data Integrity Emissior_ Transparency DR
Collection Cooperation . r-  ations Verification Regulators

Regulated Market Voluntary Market

Invalid RINs or Credits Reduced price

Financial penalties
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" Cl Score: 70

Know your Cl score!
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Thank you!

Kristine Klavers EcoEngineers is here to help!

Managing Director, Houston Our experienced engineers, scientists,
1 713 444 9700 auditors, researchers, and analysts

help you navigate the carbon market

kklavers@ecoengineers.us and monetize your carbon reduction,
by knowing:

WWW.ecoengineers.us

- the low-carbon fuel policies
- the innovative technologies

We deliver expertise through the
entire clean energy continuum,
including education, regulatory
engagement, life-cycle analysis, asset
development, compliance
management, audit, and verification.

@ecoengineers
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= Assess the environmental aspects and 4 Material

potential impacts associated with a product, , mﬁ“imuﬁm )

process, or services. S

= Consistent LCA methodologies help:
* Compare technologies

* |dentify drivers for environmental

Manufacturing
Production

>

improvements AR v
.. : T Disposal
= Minimum requirements for reliability: Recyding . i
* The entire supply chain ) ? | d
* Objectivity ) \f\ Transportation
* Mass and energy balances \\ b
* Co-product methods N,
» Functional units ' g:'f::'”“

Source: Wiki Commons
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GREET covers many groups of energy systems

Petroleum Sector

=  Conventional oil
=  Shale oil

= Qil sands

NG Sector
=  Conversational
NG

= Shale gas

Hydrogen Economy
= Gaseous H2

»  Liquid H2
=  With CCS
Source: DOE

Gasoline
Diesel

Jet fuel

LPG
Naphtha
Residual Qil

NG end use in electric, industrial and residential
sectors

Transportation: CNG, LNG

Alt fuels: LPG, MeOH, DME, FT diesel, FT jet

Natural gas

Biomass

Coal

Petroleum coke

Coke Oven gas

Electrolysis with electricity
Nuclear energy

Electric System

= Electricity generation at US plant level

=  Aggregate to national, NERC and state
level

=  With CCS

Renewable Energy/Fuels
=  Ethanol

= Biodiesel

= Renewable Diesel

= Renewable Gasoline
=  Renewable jet fuel

= Renewable NG

Renewable H2 via electrolysis

=  Wind
=  Solar
=  Nuclear

= Natural gas

= Coal

=  Residual Qil
=  Biomass

=  Nuclear

=  Hydro

=  Wind

= Solar

15t generation feedstock

= Corn, Sorghum, Soybeans
= Rapeseed, Sugarcane

2"d Generation feedstocks

=  Crop and Forest residues
=  MSW, Animal Wastes

Algae

Electro Fuels

= Gasoline

= Diesel

= Jet fuel

=  Methanol

------
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