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NQQ' Demand for “Carbon Removal” Services

* To hold global warming at 2°
C., global GHG releases must : IO 2t roeriouss ges ememons
be cut by at least 8 GtCO2e
year by 2025 and ~20
GtCO2e/year between now
and 2030.

e Assuming all nations comply
with their Paris Agreement
commitments to cut GHG
releases, we will still fall short
of the needed GHG cuts, by
~15 billion TCO2e/year.

image source: UNFCCC, 2019



NQRI It Isn’t Going to Happen

The Carbon Majors Database
CDP Carbon Majors Report 2017
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e 244 corporations and the customers they
supply account for >80% (~31 Gt/year) of all
energy production, energy use and industrial
process GHGs (~37 Gt/year).

* |n fact, only 50 companies (and their
customers) accounted for 55%-60% of global
energy production and end-use and industrial
GHGs released in 2015.

e ..of which 36 are directly or indirectly
government owned or controlled

* |If governments are continuing to produce and TR R
sell oil, why should the private sector stop? Find this report at:

https://www.cdp.net/en/articles/media/new-report-shows-just-
100-companies-are-source-of-over-70-of-emissions




Is There An Absolute GHG Discharge Limit?

According to the World Resources Institute:

“To have a medium chance of imiting warming to 1.5°C, the world can emit| 770 gigatonnes pf

carbon dioxide (GtCOZ2). To have a likely chance (67 percent), the remaining budget drops to 570

GtCO2.”

* If the world’s “Top 50” corporate GHG emitters extract, process and
sell only the fossil fuels reported as “proved reserves” (at their 2019 fiscal year
end) —and write off the unproved reserves—that will result in the
discharge of 810 to 940 gigatonnes of CO2.

e Butin both 2018 and 2019, the “Top 50” committed, in aggregate,
~50% of their capital spending to more fossil fuel exploration and
development, which is expected to expand proved fossil fuel reserves.



Scope 143

%l Wh o Are We Ta I ki ng Abo Ut? GHGs for Top 244 corporations in

0/ 20/ . s
2015 2,965 9.7%| 27,610 90.3% | 30,575 100.0%

of which...

28 State-Owned Enterprises

e 28 state-owned and controlled entities Saudi Aramco

National Iranian Qil Co.

account for ~44% of the GHGs Coal India

Shenhua Group Corp Ltd

discharged by the “Top 244” and their Ao Dhabi National O Cor
Petroleos Mexicanos
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Qatar Petroleum Corp

* If these state-owned entities were to Petrolcos de Venczuela

Irag National Qil Co

exploit only their reported proved and petroleo Brasheiro 3A

Datong Coal Mine Group
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China National Coal Group Co Ltd

developed oil, gas and coal reserves— Petrolam Nasional Berhad

Nigerian National Petroleum Corp

d ff d d b Shanxi Coking Coal Group Co. Ltd
and write off reported proved but Shansi Coling Cal Group Co.
Shaanxi Coal Chemical Industry

undeveloped reserves—they and their i

Poland Coal

customers will release an additional Yankuang Group CO Ltd

Statoil ASA (now Equinor)

~110 — 140 GtCO2e to the atmosphere  [SSeS
by or before 2050. amindng Ao

China Petrochemical Corp
China National Offshore Qil Corp Ltd




N%B' Who Are We Talking About?

e 22 publicly traded or privately held
entities™ account for 26% of the

GHGs discharged by the “Top 244”
and their customers.

* If these entities were to exploit only
their reported proved and developed
oil, gas and coal reserves—and write
off their proved but undeveloped
reserves—they and their customers
will release an additional ~700 — 800
GtCO2e to the atmosphere by or
before 2050.

* 8 of which are still largely under state control.

22 Publicly Traded or Privately
Held

Gazprom

Rosneft OAO

ExxonMobile Corp

Royal Dutch Shell

BP PLC

Peabody Energy Corp
Chevron Corp

Glencore PLC

Lukoil

BHP Billiton Ltd

Total SA

Arch Coal Inc.

Eni SPA

ConocoPhilips

SUEK Ltd

Henan Coal Chemical Industry
Group Co Ltd.

Anglo American

Jizhong Energy Group Co Ltd
Surgutneftegas OAQ
Bumi Resources

Kailuan Group Co Ltd

Shanxi Lu'an Mining Group Ltd



"@' What Does an Aggressive “Top 50” Climate Change
Action Plan Look Like — e.g. Equinor (Statoil)?

o018
We expect around rom to :
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directed towards new e GHGs discharged by
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energy solutions in 2030, . . - -
BRI consumers using their -----
and mature profitable products grew by 26MM CO, emissions (Scopel) ----

r h : 1
projects TCO2e/yr. -B-]

In 2018 around « >50% of capital spending is still being allocated to the exploration and
40/0 development of more fossil fuel supply

¢ < o 5 . . “ H ”
e D 00 bl 2(2)(;(? of capital spending is allocated to “new energy solutions” through

organic investments was
related to investments in
new energy solutions.

 100% of investments in “new energy solutions” appear to depend on
continuing revenues from fossil fuel sales, which translates into growing
“Scope 3” GHG emissions




W' 1.5° to 2° of Warming by 2100 is Almost Inevitable

* Therefore, accelerating investment in activities and technologies
that can remove heat-trapping gases from the atmosphere and
retain the recovered carbon (C) in terrestrial reserves (e.g. soils,

root systems, sustainable above-ground biomass stocks, mineral
deposits, the built environment) is essential.

* Accelerated investment in the adoption of food production
practices that coincidentally draw down and store recovered C
while improving soil health & resilience, and our capacity to
produce food in the event of warming, should be top priority.
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Why is a Discrete Carbon Removal Market Essential?

* There are only 3 ways to reduce existing and projected

atmospheric concentrations of heat-trapping gases:
* Remove GHGs and store recovered C in natural and man-made
reservoirs.
* Retain fossil fuels in terrestrial reservoirs that otherwise ben
removed/released.
* Recycle and reuse C that is recoverable
* Existing “emissions” markets reward reduced use of fossil-based products
and services at discrete geographic points, & credits are issued even when
there is no C retention.
e So true carbon retention credits are not price competitive with less
valuable point of end-use emission reduction or avoided emission credits.



"@' Key Challenge: How Should We Address “Permanence”?

* No carbon removal service provider can truly promise
“permanent” carbon retention in organic or mineral form,
especially when that commitment is in exchange for a single up-
front payment, or a series of payments received over only the
first 10 years of a mandated 100+ year permanence term

* This approach is how we ended up with “abandoned mines” and
“orphaned wells”.

* Carbon Removal and Retention is a service. Operators of natural
carbon “warehouses” require recurring storage rent payments to
fund the cost of truly preserving carbon stocks.



OR! Key Challenge: “Permanence”

* No carbon removal service provider can truly promise
“permanent” carbon retention in organic or mineral form,
especially when that commitment is in exchange for a single up-
front payment, or a series of payments received over only the
first 10 years of a mandated 100+ year permanence term.

* Operators of natural carbon “warehouses” require recurring
storage rent payments to fund the continuing costs of truly
monitoring and preserving carbon stocks.



QR “permanence” - two more complications

|II

* The “abandoned mine” and “orphaned well” phenonoma.

 State property laws, for example:

« Maximum term for a lease (under North Dakota law):

» 10 years for agricultural land; 99 years for all other leases

« See N.D.C.C. §47-16-02 "No lease or grant of agricultural land reserving any rent or service of any kind for a longer
period than ten years shall be valid. No lease or grant of any city lot reserving any rent or service of any kind for a

longer period than ninety-nine years shall be valid."




QR Nori’s Solution to the Permanence Dilemma

* Land owners are issued NRTs (the Nori carbon removal credits)
when it is verified that they have drawn 1 incremental TCO2e
from the atmosphere, through the adoption of regenerative
practices. They contractually commit to make best efforts to
retain the recovered C for at least 10 years.

* By re-enrolling their Project in the Nori market, the land owner
can potentially earn a carbon removal and retention payment
that recurs once every 10 years.

* An NRT buyer that wishes to establish the equivalent to
“permanence” can acquire 10 NRTs in one purchase.



QR Only 2 tests for Additionality—when and how did
~ soil treatment and cropping practices change?

* Nori’s only test for “additionality” is embedded in the
project’s “baseline” soil organic carbon stock trend definition.

e “Switch Year” reflects a season in which a verifiable change in
land management was initiated with a reasonable expectation
of improving soil health.

e “Baseline” is the counterfactual SOCSC trend that would occur
if the pattern of land management practices that was
established before the Switch Year continued, with baseline
SOCSC trend estimates reflecting actual weather and climate

Impact.



(@  cometfarm.nrel.colostate.edu/
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C o M ET USDA United States Department of Agriculture
Farm

s Natural Resources Conservation Service

NRT
Quantification:
Working With
Leading
Scientists to
Establish
Dynamic Project
Baselines

What is COMET-Farm?

COMET-Farm is a whole farm and ranch carbon and
greenhouse gas accounting system.

The tool guides you throngh describing your farm and ranch management practices
including alternative foture management scenarios. Once complete, a report is
generated comparing the carbon changes and greenhouse gas emissions between your
carrent management practices and future scenarios.

Why should | use
COMET-Farm?

USDA GHG
methods

Related Tools

COMET-Energy Tool

COMET-Energy is a stand-alone tool that allows you to calculate reductions in
greenhouse gas emissions based on anticipated fuel savings. You can use
COMET-Energy by itself or in conjunction with your COMET-Farm user
account.
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( Sign in or Register ) ﬂ O

HOME TOOL

Whole Farm and Ranch
Carbon and Greenhouse Gas
Accounting System.

U

INFO HELP

\\\“

How do | use
COMET-Farm?

How are my

Is my Information
results calculated?

safe?

Overview video

o

’ COMET-Planner Tool

Carbon and greenhouse gas evaluation for NRCS conservation practice
planning. Evaluate potential carbon sequestration and greenhouse gas
reductions from adopting NRCS conservation practices.




h@l When it comes to Tier 3 SOCSC estimates, what do
we most need?

e Estimates of incremental soil organic carbon stock change, after controlling
for weather impacts on SOC stocks. (Not just a series of point-in-time SOC
stock estimates.)

e Reporting of uncertainty intervals along with all underlying SOC and
SOCSC trend estimates, along with documentation disclosing how
uncertainty is calculated.

* Nori’s credit quantification method results in reduced SOCSC trend
uncertainty over time

* Note that most soil sample test results are not “measurements”. They are
estimates. Ask soil testing labs what the land manager and the lab must do
differently to generate SOC stock estimates with their uncertainties.



NQRL

The Nori “Carbon
Quantification
Tools” must
generate Tier 3

SOC stock and
flux estimates

-- the models informing
COMET-Farm reflect robust
soil sampling and testing
(but not enough, yet)

-- “ground truthing” costs:
$15/credit vs. $0.69/credit?




Step 1 Step 2 Step 3
Activities Field Management ¥ Report
Parcel Locations » Historic Management - Cunem Management Fu(ure mnuqemnl
Manure

Select a parcek: F1 ~ Rt o Application

.
Crop and Nitrogen Irrigation
Planting Date Agpication
S —— - — . — —— - -

L For Parcel F1 in 2000 what
Worklng plant, and when did you har tMM“MNM(MMW)

"My e — Sy
What type of crop?: I.T.M Thege M e

W' h @cahcp O Cover Gop ‘
. .
It & i , Crop Com !

S

Pantng Date 05/07/2000

COMET- i

© Add Mew Harvest

Farm (CSU T

10/31/2000 Yes

t O 2003 Soybean
NAME: RUNID: Report type +
2004 Com moxsc.:m m Demo Project TIME: S}zﬁ?&ﬁﬂ AM LS \oj N RCS m__ _

2005 Soybean

Establish s o e

20 — 3 F1 (60 acres - Corn, Soybean)
e 2008 {Com Total GHG Emissions (metric tons CO2-eq per year) C (rormes COzequiv. pr.) 9.7 414 317
Dynamic = e L
2010 Com Equation 3-25: GHG Emissions from Biomass Burning
2011 Soybean CO2 (orreshr.) GHGpemuetersing = A X M x C X EF x 10 x GHGoy
i CO (tomes COzeasv.Ar.) Where:
ro e Ct 2012 Com e Mg e 4 o i
2013 Soybean G4 omes CO2easv ) (metric tons of CO;-eq year:)
Total < esberned )

2014 Com = Mass of fuel available for combustion (metric tons dry matter ha' year)

Baselines S a— o] e s

c Elcoz Wco MN0 M CcHe
= Global warming potential for each GHG
(metric tons (0-¢q (metric tons GHG)*)




