Mr. Paul Greene

-,




North America’s RNG Ecosystem
Case Studies and Best Practices

Paul Greene
June 2025




GreeneTec Introduction

* First founding member of American Biogas
Council in 2010 and first elected chair

* See:
— www.greene-tec.com

— www.biogas.tv

* Biogas RNG Advisory business since 2022



http://www.greene-tec.com/
http://www.biogas.tv/

Biogas Markets

Agriculture
— Manures
— Processing Waste (DAF Float, etc)

~ood Manufacturing Waste
_andfill Gas

-ood Waste — Preconsumer, Grocery Store, Restaurants
Municipal Wastewater Treatment
Post Consumer Food Waste




Drivers

» A few USA states have landfill ban directives to keep
organic waste out of landfills

— Connecticut, Massachusetts, California, New York City
* Low Carbon Fuel Standards for Transportation
* SAF —Several states are creating tax credits

* Section 48 Investment Tax Credit created a big wave of
projects in late 2024.

e Canadian Clean Fuel Regulation (CFR) is very good for both
Canadian and American RNG.




 National Polic
— RFS — RINS

» State Policy
— CALCFS

* Canada
— CFR (Clean Fuel Regulation)




The future

* All eyes are on the upcoming 45Z Production
Tax Credit

* People now building the projects that were
registered in 2024 deploying the ITC

* Looking at new fuels like aviation fuels and
Maritime




Renewable Fuel Standard

* Rewards RIN credits for food waste, manures,
biosolids and landfill gas

— D3 RINs (Cellulosic Biofuels) are trading at about
$33 per mmbtu

— D5 RINs (Advanced Biofuels) are trading at about
$14 per mmbtu




The 2025 Budget Battle

* The "Big Beautiful Bill".

* Terminates
— Section 45V for Hydrogen
* Section 457 is a low carbon fuels tax credit.

— Unclear if negative carbon intensity scoring will be allowed

— A production tax credit now good until 2027 but looks like
it will be extended to 2031

* |Investment Tax Credit — Section 48 expired




Trends

e California LCFS Prices — softened from $100+
to $45 per ton

— CA LCFS was the catalyst for the USA boom in the
RNG business from 2020 to 2023

* D3 RIN prices have softened to $2.50 each

* Regulatory uncertainty




California carbon bank is full of credits
the program is very popular

Total Credits and Deficits (MT)
for All Fuels Reported Q1 2011 - Q4 2024
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Credit Price ($/Metric Ton)

California LCFS Prices

have reached a new normal
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Tax Code

* Section 48 ITC—Need to have “safe harbored”
the project before 1/1/2025




The U.S. Biogas Market
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Growth of US Biogas Use in Transportation

RFS Cellulosic Fuel Generation and RVO by Year
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Biogas Systems In The U.S. By Feedstock Source, 2024

47*

Wastewater ——

U.S. Biogas Facilities by Sector

23%

/" Landfill

Almost half of the
2,478 Biogas Capture
Facilities currently
operating in the U.S. are
located at Wastewater
Resource Recovery
Plants.

__B%

Stand-Alone Food Waste

N\ 25%

Agricultural Waste

2024 Growth: 5.4%




U.S. Biogas Production Capacity (scfm)

Total U.S. Biogas Production Capacity at end of 2024

2024 Growth: 10.6%

Agriculture
. 171,209 scfm Landfill +12.3%
Total Annual Biogas
979,697 scfm = 1.4 million standard

cubic feet per minute

Wastewater
170,480 scfm

January 2025




Total U.S. Biogas Production Capacity, 2015-2024
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$3B of Capital Came Online in 2024
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Total U.S. Biogas Production Capacity

Wastewater
13%

TOTAL CURRENT
ANNUAL BIOGAS
OUTPUT CAPACITY
=1.3 MILLION
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PER MINUTE
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US Biogas Output, 2014-2023 (scfm)
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U.S. Biogas Production
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March 2025

Main Centers of U.S. Biogas Production on Farms
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New Biogas Production Capacity Added in 2024
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U.S. RNG Production by Feedstock, 2018-2024 (Trillion Btu)
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RNG Capacity 2010-2024

RNG Output Capacity by Sector, 2010-2024 (MMBtu)
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RNG Capacity by Sector

RNG Production Capacity at end of 2024, (MMBtu)
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Farm-Based Biogas Capacity

Farm-Based Biogas Production Capacity by Primary Feedstock at end of 2024
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Operational On-Farm Biogas Systems by State, 2024
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farm-based biogas
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Farm-based Biogas Systems in the US
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Capital Investment in Standalone Food Waste Biogas Systems
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Total Biogas Production Capacity at Standalone Food
Waste Facilities by Leading States, 2024
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10 States Have Food

nq Laws

VT: 2012 Universal Recycling Law, Act

148—all organics, largest generators

first, effective 7/1/2016

WAL J'r_g________"‘————_, .

..

g

S
| !
i

MN: 2015 Statute 115A.151 Public
| Entities; Commercial Bldgs; Sports
e Facilities, effective now

|——H
— I NE
f

| CO

| KS

CA: 2014 AB 1826 - Mandatory
Commercial Food Waste Recycling,

)

NYC: 2013 Local Law 146-
2013146-2013—Commercial
organics, effective 7/1/2015

NY: 2019 NY Organics
Recycling Law. Large food

O
scrap generators required to
s W .
recycle waste. Effective 7
1/1/2022 H
TX \
gy 7 FL
\  J Y
% )
— -J.

MA: 2014 310 CMR 19.000
regulations—Commercial
organics, effective 10/1/14

RI: 2014 An Act
Relating to Health and
Safety—Commercial
organics, effective
1/1/2016

CT: 2011 Public Act 11-217

2013 Public Act 13-285 (update to
2011)—Commercial organics,
effective 1/1/14




PROJECTS - USA




Green Era - Chicago, IL

100,000 tons per year
Of food waste from
Food manufacturing

200,000 mmbtu per year
Of RNG

Solids depackaging system

e
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ynthica — Cincinnatti Ohio

®* 190,000 tons
of food waste
per year R s e,
* RNG into the

natural gas
pipeline

e
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USA - BIOSTREAM DEPLOYMENTS 11 SITES 19 UNITS
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Dairy Farms, lowa

Our Goal is to be the most
Reliable Upgrading Partner
for the Industry

+ Technology

+ Relationship
lamram@ivysads.com

prao@ivysads.com




Warsaw, North Carolina

Food Waste Digesters

Creation of RNG

45,000 m3 of digesters

Waste from processing of
Proteins (Hogs, chickens)




Jessup, Maryland

100,000 tons of food waste
Per year

190,000 mmbtu of RNG per year

Food waste from local food
Manufacturing

BTS Bioenergy

Tl T

e -E\
n;» R mm&s, AN




Gila Bend, Arizona

Dairy Manure Digesters
Creation of RNG

10,000 milking cows



San Bernardino, California

100,000 tons of food waste/ year
Creation of electricity from biogas

Extensive digestate treatment with
Reverse osmosis water filters




THANKYOU

PAUL GREENE
PAUL@GREENE-TEC.COM
01 518 951 5766
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