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Motivation

% The Global Methane Pledge (now signed by 159 countries) seeks to reduce methane emissions by
30% between 2020 and 2030

% Fugitive emissions / high emitters (emissions t> 100 kg/hr) represent a substantial fraction of fossil
and waste emissions. Estimated between 30% and 75% of O&G emissions in some US production
basins.

% Public and New Space observations of CO, and CH, are increasingly being used to identify high
emitters to improve production efficiency, reduce GHG emissions, support regulation, and are
likely needed for a functioning reporting obligations and carbon market

% Currently there are 3 missions dedicated to facility scale emissions monitoring, with another 10
expected in few years — in addition to the products generated from public data.

% We need a set of “common” practices for reporting VVUQ and QA for facility scale emissions so
that producers of these data know what is expected by the community and (new) users know how
the data should be generated and reported so that it can be transparent and trusted.
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Growing constellation of GHG observations
from the global to the facility scale
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These are now being used to derive carbon dioxide and methane emission (flux) estimates on a range of spatial and
temporal scales

Jacobs 2022
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https://acp.copernicus.org/articles/22/9617/2022/

New rules on Energy sector

EU agrees law to curb methane S EPA L5535 reen

Agency

emissions from fossil fuel industry

Environmental Topics v

Laws & Regulations v

Search EPA.gov Q

Report a Violation v About EPA v

Controlling Air Pollution from the 0il and Natural Gas Operations CONTACT US

Rules would require firms to report emissions, find and fix leaks,
and limit wasteful venting and flaring

Oil and Natural Gas Air
Standards Home

Basic Information
Actions and Notices

Implementation

© Flares burn off hydrocarbons such as methane at an oil and gas facility. Methane has more than
80 times the heating power of CO2 over a 20-year timespan. Photograph: David Goldman/AP

https://oeil.secure.europarl.europa.eu/oeil/popups/fic
heprocedure.do?reference=2021/0423(COD)&l=en

EPA's Final Rule for Oil and
Natural Gas Operations Will
Sharply Reduce Methane and
Other Harmful Pollution.

December 2, 2023 -- EPA has issued a final rule that will sharply reduce emissions of methane
and other harmful air pollution from oil and natural gas operations — including, for the first
time, from existing sources nationwide. The final action includes New Source Performance
Standards to reduce methane and smog-forming velatile organic compounds from new,
maodified and reconstructed sources. It also includes Emissions Guidelines, which set procedures
for states to follow as they develop plans to limit methane from existing sources. Qil and natural
gas operations are the largest industrial source of methane pollution in the U.S.

Methane is a climate "super pollutant” that is more potent than carbon dioxide and is
responsible for approximately one third of current warming resulting from human activities.
Rapid, sharp cuts in methane can generate near-immediate climate benefits and are a crucial
addition to cutting carbon dioxide in slowing the rate of warming of Earth's atmosphere.

Regulatory Documents

« B Final Rule and Regulatory Text (pdf) (5.9 MB)

« B Regulatory Impact Analysis (pdf) (3.3 MB)

o B Supplementary Material for the Regulatory Impact Analysis: Report on the Social Cost

of Greenhouse Gases (pdf) (8.8 MB)

https://www.epa.gov/controlling-air-pollution-oil-and-
natural-gas-operations/epas-final-rule-oil-and-

natural-gas
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Corporate emissions and climate risk

reporting
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COP26: US and EU announce global
P pledge to slash methane

Compulsory emissions & climate risk reporting for listed companies in US and UK, together with voluntary schemes to
maintain market competitiveness aligned with customer climate expectations
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1031805/CCS0821102722-006_Green_Finance_Paper_2021_v6_Web_Accessible.pdf

Common practice structure &

contributors

% Common practices intended users are
= producers of these data (to know what is
expected by the community)
= users of these data (to understand how it
should be generated and know how to
use)

% Overall structure
= Motivation, remit and timeliness
=  Common practice for LO to L4

®  Validation current art

"  Quality assessment framework

% Integrates efforts across multiple agencies

COMMON PRACTICES FOR
QUANTIFYING, REPORTING,
VALIDATING, AND ASSESSING

FACILITY SCALE METHANE EMISSIONS
USING REMOTE SENSING

In partnership with:

NATIONAI
STANDAR!
I~
1]
&
National Physical Laboratory
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Workflow Common Practice

Key products/metrics that can be

derived from various stages of workflow Inputs:
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% Later plume detection,
delineation and emission
quantification steps require a
human in the loop

SR Credit (L-R):
Gathering Pipeline GHGSat
; @ MethaneSat
© 2020 GHGSat“irIg., =T CarbonMapper
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State of Practice for Validation —

controlled release

** Independent testing of space-based methane 10 m ultrasonic winds
i ) ) ) and meteorological station

detection needed, including several new satellite
programs launched last year

X2 Cooperative and single-blind controlled release
tests, building on 5+ years of satellite, airplane
and ground sensor tests

X2 Expanded participation to 12+ methane satellite
platforms and 15 analysis teams

2024-2025

** 150 release (10-1500 kg/h) cooperative stage being
analysed

¢ First single-blind stage “Phase 1" is ongoing in QI
2025, data to be unblinded on May 1 /

% : Credit: A Brandt Stanford tinyurl.com/stanford-methane

¥ Subsequent phases to follow with alternate *Participants know location but not [on/off] or volume

testing configurations flow rate. Coriolis flow metering for leaks between 3 kg/h
and 1500 kg/h
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Quality Assessment framework

X2 Quality Assessment framework aligned with that developed within EDAP / CSDA for
consistency across GHGs and other ECVs

Data Provider Documentation Review
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Best practice as an enabler

Build on previous CEOS work on best practises in the public and new space domains and want
to partner with key parallel programmes and stakeholders to add value as an underpinning
framework to enable reporting in the public and commercial sectors

e Dl Worldateorsiopicat rganization cer6/mE 421
programme {3 ocomvecona
= seventy-Sixth Session

Revision of 23 February 2023 of former INF. 4(3)

Auditin g scheme for ROADMAP FOR IMPLEMENTATION OF A

: CONSTELLATION ARCHITECTURE FOR MONITORING
Sat_e"'_te'de ved methane CARBON DIOXIDE AND METHANE FROM SPACE
emissions products

A WMO-COORDINATED
GLOBAL GAs

Concept Note

Draft version .61, 23 January 2023 ATIC L STRATEGY TO
e 3 imiapnDifmeimom ilib NCE AN INTEGRATED
siocwmm I U.S. GREENHOUSE GAS
»« MEASUREMENT,

e s, WP; organ, Tobias Fuchs, K,Z“ “Gurney, Penafel Han, MONIT ORING, AND
INFORMATION SYSTEM

A proposed satellite-derived kitemarking'scheme that describes a framework
to allow the transparent, independent, and evidenced quality assurance
assessment of satellite-derived methane emission data products.

Itis targeted primarily at the corporate climate risk disclosure market but is
applicable to a wider user base of satellite derived GHG data.

Jitsuko Hasegawa,

. (
Y iched Jean, Frank-Thomas Koch, Dagmar Kubistin, Alis
Variia Mejo, 3 R. Helton Andres Katser Wels, Sars Hikalot-Fitcer, Stephan Montoka,

. - Chao Ren, Michel Rixen, Paolo Ruti, Nobuko Saigusa, Zeinab Selah, Mike Smit, Ariel Stein,
in cooperation with the Mamn S(tmhxhev Colm Sweeney, Hiroshi Suto, Kiyoto Tanabe, Toste Tanhua, Matt Tully,
regory Tutton, Sara Venturini, Anya Walte, Steve Widdicombe, Bo Y20, Salah Zeinab,

Coordination Group for Meteorological Satellites (CGMS) Ko Zhang, Ko Zoah
&

A REPORT BY THE GREENHOUS} MONITORING AND
1 Background MEASUREMENT INTERAGENCY WORKING GROUP

The three most important greenhouse gas

WMO Global Space-based Inter-Calibration System (GSICS)

ses (GHGS) influenced by human activities are carbon
dioxide (CO,, methane (CH), and ntou xide (0. Increasing abundances of these gases n

men are the cominant cause bserved climate change and related Impacts
Secoring vt Itergoveeementat anel o Cimate Crange (1PCC ARG WG1 Repor): Recant NOVEMBER 2023
(post-Industrialization) Increases In concentrations of CO, CHa and 1O have been documented
10 be drven by human aciies. Th Pars Adreemer. adopted by 196 Paries ot the Uned
Nations Framework Convention on Climate Change (UNFCCC) Conference of the Parties in 2015,
sets specifc targets for maximum rise in global mean tempereture and indicates thot the means
1 achieve tis target 1 through the ne reduction of GHG emissions.

on methane

The road to radical transparency

A& the twerty- vt Conferce f the Paries (Sharm E) Shelk Novamber 2022), Parties
recognized tha *(.) lmiting global warming o 1.5°C

International Methane Emissions Observatory
2023 Report

Draft scheme CEQOS roadmap UNEP IMEO WMO G3W US GHG Centre
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Progress and timeline

** 2024 - outline development & peer review

** 2025 - detailed completion, peer review & vl finalization for end 2025
** now v0.4 out for CGMS & CEOS final review

% Final community review in June 2025 leading to static v1.0 July 2025.

% Case study development over Summer 2025.

coP28 cop23 copP30
UK Methane Standards Workshop Draft standards outlines
- L] ®
NPL auditing scheme report
ALKETING SCEME repor Published technical commaon practise
¢ NIST workshop WG Climate meeting FEME P . ®
. ° S
L

stakeholder
engagement

Engagement &
implementation

wcorporate feedback
K complete technical

Common practise collation & sythesis

Concept development
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Summary & CCMS ask

% Public and New Space observations of CO, and CH, are increasingly being used to identify high
emitters for regulation (in addition to science) and are likely needed for a functioning reporting
obligations and carbon market

% Currently there are 3 dedicated to facility scale emissions monitoring, with another 10 expected in
few years — in addition to the products generated from public data.

% We need define the common practices for reporting VVUQ and QA for facility scale emissions so
that producers of these data know what is expected by the community and (new) users know how
the data should be generated and reported so that it can be trusted

% Document shared with CGMS member consideration in preparation for Plenary 53. Will submitted
for endorsement in Q3 2025 to align with CEOS endorsement, followed by key stakeholder
engagement (IMEO/GMP/CCAC) and implementation (inc. case study) towards COP 30

% The authors welcome your comment & feedback
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