MNA\RMI

ENERGY. TRANSFORMED.

Estimating Emissions Intensities
from Equivalent Barrels of Oil

Using the Oil Climate Index plus Gas
(OCI+) and Satellite Data

Deborah Gordon
Sr. Principal, RMI

London Climate Action Week
June 2025 \



_i
7

l
b . *“We must transform
o orirecina " how we produce
hnd use energy to

problem and,
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Creating the Oil Climate Index plus Gas (OCI+)

My Hypothesis: . oy
» If the chemical and physical characteristics of ™ . 1.
oil and gas resources and the operational t ' d rel I
practices to extract and process them vary nQS a n a I'frﬁ\O I J
widely, so too will their emissions. P S T SR

» This assertion gave rise to the OCI+. 2
Findings:
» There is no standard oil or gas. y Y a

* Analyzing where in the supply chain the N — / W

greatest emissions occur identifies mitigation. ~ 4 ’ N X

» Reducing equivalent barrels to the lowest /\§ J#D EQU RAH GORD
intensity in practice can cut methane A 40 S
emissions by an estimated 90% (IEA).

=

Oxford University Press, 2022,

RMI - Energy. Transformed. Paperback due out summer 2025



,/\RMI Oil Climate Index plus Gas Search resources by field name
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Methane is Responsible for an Estimated
¥ of Industry GHG Emissions

Industry Emissions Intensity (kg CO,e/boe)
B Industry Methane = Industry Non-Methane
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Modeled Oil and Gas Assets

Note: Emissions intensity values assume a 20-year global warming potential (GWP) for methane of 82.5 times CO,.
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Source: RM| OCl+, June 2025




MNOAA VIIRS: Flaring estimates

Earth Observation Group,
O e Payne Institute for Public Palicy,
Colorado School of Mines

SkyTruth

Various methane satellites

Peer-reviewed, open-source

. . . OPGEE PRELIM OPEM
I I fe CyC | e G H G _e St I m at I O n m O d e I S Models emissions from Models emissions Models emissions from
upstream production from midstream downstream transportation
« Three underlying engineering models developed and processing refining and consumption

in collaboration with academic partners
. UPSTREAM GHGS MIDSTREAM GHGs DOWNSTREAM GHGS
« Updated as practices change Methane, CO, Methane, CO; Methane, CO,

» Used by corporates, governments, NGOs

Data sources m fecaly ﬂ@ F

« QOil and gas asset characteristics (public and

private data)
.. . . . OIL AND GAS
- Activity and operational inputs (private data e

providers)

« Satellites (Carbon Mapper, other satellites for
methane/CO, super emitters; VIIRS Nightfire for
gas flaring volumes; ongoing remote sensing)

Publicly reported data
Resource characteristics, asset locations and ages, production volumes

Technical and academic sources
Crude oil assays, refinery throughputs, shipping distances



Incorporating Methane Satellites Data into OCI+?

EXAMPLE

Integrating Carbon
Mapper/EMIT and OCI+ data

o Assume emissions events of
100kg/hr+ are non-routine,
abnormal operating conditions

o Use plume persistence to
convert instantaneous
observations into annual
estimate of emissions rate

o Add to OCIl+ emissions, which
only model normal conditions

Murgap, Mary,
Turkmenistan ~
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Carbon Mapper Data Portal, https://data.carbonmapper.org/

2023
Dauletabad-Donmez Gas Field Turkmenistan
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W Upstream CH4 emissions | Satellite CH4 superemitting events



Satellite contribution to OCI+ total methane intensity (2023 data)

Methane satellite integration and superemitter analysis

Min: 1%
Avg: 16%
Max: 62%

Avg percent change between modelled Ml and integrated Ml: 25%
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Know your oil and gas

Detection technologies —

e Routine emissions e g

e Non routine emissions
* Exogenous events

ID Emissions Type
* Fugitives

* Venting

* Flaring

Targeted Actions

* Policy
Certification
Regulation

Fiscal measures
Decommissioning
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e WASTEMAP | MAP OF GLOBAL WASTE METHANE EMISSIONS ( E) onteEs  United States Waste Site Emissions
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Different actors are involved in methane abatement.

Banks &
Data Investors
Providers
Policy- OCl+ and @

makers WasteMap
Insights

o Regulators
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