Decarbonizing Thermal Energy:
Projects and Policies

ddkah LI

THE POTENTIAL

Emily O’Connell s

Senior Director — Policy & Analysis
American Gas Association AG’A



AGA Actively
Tracks Member
Company

Emissions Goals

April 2020

= 16 AGA member
companies have a
net-zero, carbon
neutral, or 100%
clean energy goal

= 45 percent of AGA ‘ "

member companies’
gas throughput
comes from a utility
with a carbon-
neutral, net-zero
commitment or
clean energy goal

October 2021

29 AGA member
companies have a
net-zero, carbon
neutral, or 100%
clean energy goal

65 percent of AGA
member companies’
gas throughput
comes from a utility
with a carbon-
neutral, net-zero
commitment or clean
energy goal
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A Look at the Residential Heating Market
and GHG Emissions

Natural gas system delivers a tremendous

scale of energy

Residential natural gas use accounts for only
4.6% of U.S. greenhouse gas emission

US Residential Monthly Winter & Summer

Energy Consumption, Top Months 2010-

2021
1570 TBtu

691 TBtu

WINTER JANUARY 2014 SUMMER JULY 2020

Source: EIA Monthly Energy Review
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EPA Inventory of Greenhouse Gas Emissions & Sinks 2019, data for 2017
Residential gas methane share based on gas consumption
Residential electricity methane share based on gas for electricity consumption & residential electricity sales, EIA



)

A PROVEN PATHWAY TOWARDS
Emission Reductions

America’s natural gas utilities are committed to ™
being part of the clean energy future and have a
proven pathway to get us there.

Increasing Access to High-Efficiency
Natural Gas Appliances

Utilities are working with policymakers to
enhance energy efficiency programs and to
ensure all customers have access to high-
efficiency natural gas appliances to reduce
emissions and lower costs.
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TECHNOLOGY

Advancing Research,
Development and
Deployment of Next-
Generation Natural
Gas Technologies

More research and development IS
necessary for continued
Improvement in next-generation
natural gas technologies and to
make them widely available to
consumers for greater efficiency,
affordability and emission reduction.



Trillion BTU

Key Findings
Potential to Offset Residential Demand with RNG
* Represents up to a 95% reduction in residential

GHG emissions from natural gas

* RNG Costs are Competitive with Other Emission
Reduction Strategies, $55-300/ton of GHG
Emission Reductions
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Renewable
Natural Gas
State Activity

o Bille State

49 BillS e
Legisiative
Proposd

206 BIllS

Naturail

1D
Gas uUtilities

19" Natural
sas utilities

S

Voluntary
rograms

of RNG in the residential or commercial
sector through either legislative,
regulatory, or utility led action.
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*this data does not include RNG interconnection activity AGA

American Gas Association

Activity* in 32 states to promote the use

Utility
Led RNG

Projects



Announced US hydrogen pilot projects
——O0—0—0—0C
Q320 Q420 Q1721 Q221 Q3'21

WASHINGTON
OREGON M'"".Es‘:'m
D wed
YORK
Y=o NEW JERSEY

JIAH - coLorapo OO
D ® ou

TENNESSEE B o A

ARIZONA O

{[) SOUTH
CAROLINA

TEXAS

FLORIDA

O

S&P Global

Market Intelligence o ARSI . pplicr
As of Sept. 20, 2021. g arstribuiton o

Map credit: Elizabath Thomas
Source: S&P Global Market Intelligence




AGA Hydrogen Activities to Date
Member Engagement and Support

Amon

and Interest in Hydrogen Among

AGA’s H2TF Conducts Hydrogen SOS

AGA Submits

g AGA Members to Gauge Status .
Comments in

Members response to DOE  AGA Piping Material
. « . . Hydrogen Committee publishes
Advocacy \éVhltte pafir, blB_I(-rz]m(i;ng of Hydrogen Into Natural Gas Delivery Q3 2020 EarthShot RFI white paper on the
ystems” Publishe 2021 o fH
Research 2019 AGA H2TF Begins Work mpact of Hydrogen
f Global Hvd Blending on Legacy
Zudi?lnaéluginro-gen Materials and New
AGA Establishes Relationships with DOE Hydrogen Staff to . Literature R%view of Construction”
Amplify the Gas Utility Industry’s Interest in Hydrogen Research on Full AGA Joins Anticipated Q4 2021

Technology and the Future of Hydrogen as a Strategy to

Exploratory Decarbonize Gas,

Testing of AGA Includes Hydrogen as a Decarbonization Strategy for Gas
Residential Gas Utilities in Briefings and Discussions with Congressional Staff,
Appliance AGA Advocates for the Role of Power-to-Gas Technology in
Operability on Energy Legislation, Energy Storage Legislation, and Renewable
Hydrogen/Natural ~ Energy Tax Measures

Gas Mixtures 2019 - Ongoing

2018 - Q3 2020

Q3/Q4 2020

Clean Hydrogen
Future Coalition
to advance
Hydrogen policy
2021 - Ongoing

Value Chain of AGA joins GTI
Hydrogen H, Working
List of all Hydrogen Group, meetin
Research & Testing on a quarterly
Projects Underway pasis

2021 - Ongoing

[
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2018 2019 Q2 Q3 Q4 2020
A4 @ .
Hydrogen Task For

Sustainable Growth Committee Includes
I Q2 2020
Q1 2020

Discussion of Hydrogen Production through
Consumption in Annual Committee Meetings
AGA Staff Seek to Establisha H
SGC Begins Closely Monitoring DOE
Hydrogen Related Funding and R&D

2018 - Ongoing
Q42019

!
2016

Q3

AGA joins IGU Working Group, Supporting the
Hydrogen Economy (Final Report to be
Finished Next Year in Time for the World Gas
Conference

2018

AGA joins Canadian Gas Association efforts on
blending of hydrogen into natural gas delivery systems

AGA Leadership Approve the
Establishment of an Internal AGA

Task Force to Improve Information Sharing

Q4
______

End Use Equipment Durability and Safety in Response to
Hydrogen/Natural Gas Mixtures
Anticipated Q4 2020 — Q4 2021

AGA joins THyGA Research Advisory Panel on Hydrogen

Q2

»
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1 | 1
2021 Q3 Q4 2022

ce (H2TF) “Admixture” Performance in Natural Gas Appliances.
2021 - Ongoing
ydrogen 3

Expanded Testing of Natural Gas Appliance Operability
on Hydrogen/Natural Gas Mixtures Involving Used
Appliances and Mixtures Approaching 50%

Anticipated Jan 2021 — July 2021

(“Power to Gas”)
2016

AGF Report: Renewable Sources of Natural Gas and Emissions Reduction Potential, is the First Study

to Include an Analysis of Power-to-Gas as a Production Method for Hydrogen and Renewable Methane

Q4 2019 August 9, 2021



Thank youl!

“With its low to negative life-cycle carbon footprint, RNG has great potential
to continue driving down emissions and helping meet our nation’s

environmental goals.”

- American Gas Foundation
2019 Renewable Sources of Natural Gas
Supply & Emission Reduction Assessment Study



