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COVER NOTE

1. Procedural background

1. At EB107, the Board requested the MP to revise the methodology “AM0027: Substitution
of CO2 from fossil or mineral origin by CO, from renewable sources in the production of
inorganic compounds” to improve the methodology to:

(a) clarify the source of baseline CO,,
(b) expand the eligibility of sources of CO; in the baseline, and

(c) address provisions that could potentially lead to claiming emission reductions from
CO; sequestration.

2. Purpose

2. The purpose of the revision is to improve the methodology to clarify the source of baseline
COg, expand the eligibility of sources of CO: in the baseline, and address provisions that
could potentially lead to claiming emission reductions from CO, sequestration.

3. Key issues and proposed solutions

3. The proposed revision clarifies the source of baseline CO; and addresses provisions that
referred to emission reductions from CO, sequestration.

4, Impacts

4, The revision improves the clarity of the methoody and simplifies its applicability by project
participants.

5. Subsequent work and timelines

5. The MP, at its 84" meeting, agreed to seek public inputs on the draft revised methodology.
If input is received, the input will be taken into account when preparing the
recommendation to the Board. If no input is received, the MP recommends that the Board
approve the revision of the methodology. No further work is envisaged.

6. Recommendations to the Board

6. If no input is received during the call for public input, the MP recommends that the Board
adopt this draft methodology, to be made effective at the time of the Board’s approval. If
inputs are received, this section is not applicable.

20f 23



CDM-MP84-A02
Draft Large-scale Methodology: AM0027: Substitution of CO2 from fossil or mineral origin by CO2 from
renewable sources in the production of inorganic compounds

Version 03.0

Sectoral scope(s): 05

TABLE OF CONTENTS

1 INTRODUCGTION ... iiiie e e ees e e e e me e s sessmme s se s me e s e s s mme e e e s emme e e e s emmn e e e e smnneeanan
2 SCOPE, APPLICABILITY, AND ENTRY INTO FORCE...........coeereceee e
Nt T T o o1 SRR
F A Y o o] o= 1 o 11 SR
2.3, ENIrY INTO fOrCe .oomiiiiiiiiieeee e
2.4.  Applicability of SECtOral SCOPES ......uveiiiiiiiiiei e
3. NORMATIVE REFERENCES .........oo e ccre s e s e s ms e e
3.1.  Selected approach from paragraph 48 of the CDM modalities and
PIOCEAUIES ...ciiiiiiieiiiiee e e e ettt e e e e e e et e e e e e e e e s anbeeeeeeaeeeeaannneeeeeaeeeeaaannns
4. DEFINITIONS .......ccoeieecrr e e e e e e s e e e e e mn e s e e e e e mme e e e mmn e s e e mnneeannn
5. BASELINE METHODOLOGY .......ccciiiiieerrensmeesssssnmesssssmsesssssmsesssssnsessssssnsesssssnsessases
5.1, ProjeCt BPOUNGAIY ........uuuiiiiii ittt e e e e e e e e e e e nnnes
5.2.  Identification of the baseline scenario.............cccoceeriiiii e
5.2.1. Step I: Identify alternatives to the project activity .........................
5.2.2. Step II: Assess the project additionality and select plausible
baseline candidates ..........cocccvviiiiiieii
5.2.3. Step lll: Determine the most likely alternative scenario
(baseling SCENANIO).........uuiiiiieeeiiicieieee e e
5.3, AdAIIONGANILY .....eeiiiiiiiiee e
5.4.  Final use and emission reducCtionS............coooiiiiiiiiniiiec i
5.5.  Baseline emissions (non-renewable CO2 activity).........c.ccceenveriieniiinenieene
5.6.  Project Emissions (Renewable CO2 activity) .........cccccvreeeieeiiiiiiciiiiieee s
5.7. EMISSION REAUCHION........oiiciiiiiie e
TR R =Y | = o = TR
6. MONITORING METHODOLOGY .....cccccoirirrcmrersnssnsessssssssessssssssssssssssssssssnsesssssnsessanas
6.1.  Project emissions parameters..........cccoviiiiiiiiie i
6.2. Baseline emission parameters...........ccccveeiiieiciiiieie e
LT T =Y <= To = TR

3 of 23

o o0 a0 A B~ b~ b

N O O o o O

11
12
15
17
18
18
19
21
23



CDM-MP84-A02

Draft Large-scale Methodology: AM0027: Substitution of CO2 from fossil or mineral origin by CO2 from
renewable sources in the production of inorganic compounds

Version 03.0

Sectoral scope(s): 05

1.

Introduction

The following table describes the key elements of the methodology.

Table 1. Methodology key elements

Industrial processes where renewable sources of CO: are
Typical projects used as a substitute input in the production of inorganic
compounds displacing COz2 from fossil or mineral sources.

Type of GHG emissions Feedstock switch.

mitigation action Reduction of GHG emissions by switching from a fossil to a
renewable source of COz for the production of inorganic
compounds.

Scope, applicability, and entry into force

Scope

This methodology applies to project activities that substitute CO, obtained from fossil or
mineral sources with CO, from renewable sources as input in the production of inorganic
compounds.

Applicability

This methodology is applicable to industrial production/manufacturing processes of

inorganic compounds where fossil or mineral sources of CO, are-presently-used-as-an
input-and-where are substituted by renewable sources of CO, are-available-as-a-substitute

rputin-the project activity case.

The methodology is applicable under the following conditions:
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(e)

(f)

The biogenic residual CO; used by the project activity was produced but not used
in the baseline scenario;

The fossil CO» used for the production of inorganic compounds in the baseline is
sourced from a process which does not involve energy production and will not
continue under the project scenario;

The process generating the biogenic residual CO: in the baseline undergoes no
substantial changes under the project scenario;

The production process of inorganic compounds does not undergo substantial
changes (e.g. product change) as a result of the project activity (other than the CO,
recovery system);

The production levels of the industrial facility consuming the biogenic residual CO-
should not be increased as a result of the project activity;

The biogenic residual CO, used by the project activity does not require significant
preparation/purification measures (associated CO, emissions shall remain below
1% of the total emission reductions);

All the carbon content of the inorganic compounds produced under the project
activity is sourced from the biogenic residual CO; supplied by the project activity.

2.3. Entryinto force

7. The date of entry into force of the methodology is the date of the publication of the EB ##
meeting report on DD Month YYYY.

2.4. Applicability of sectoral scopes

8. For validation and verification of CDM projects and programme of activities by a
designated operational entity (DOE) using this methodology application of sectoral
scope 05 is mandatory.

3. Normative references
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10.

11.

12.

3.1.

13.

14.
15.

This methodology is based on elements from the proposed new methodology NM0115:
“CO,, electricity and steam from renewable sources in the production of inorganic
compounds”.

For more information regarding the proposal and its consideration by the Executive Board

(the Board) please refer to ease-NMO115:-—CO,,—electricityand-steam-from-renewable
sources——in——the— production——of — inorganic———compounds™——on

<http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html>.

= ThIS methodology also refers to the latest approved versions
of “TOOL02: Combined tooI to identify the baseline scenario and demonstrate
additionality”

Selected approach from paragraph 48 of the CDM modalities and procedures

“Emissions from a technology that represents an economically attractive course of action,
taking into account barriers to investment”.

Definitions
The definitions contained in the Glossary of CDM terms shall apply.
For the purpose of this methodology the following definitions apply:

(a) Biogenic residual CO; - stream of CO; that is generated through a biological
process (e.g. fermentation of biomass) and emitted to the atmosphere in the
absence of the project activity;

(b) CO; from fossil/mineral sources - stream of CO, that is produced through
combustion of fossil/mineral fuels without any generation of energy.

Baseline methodology

Identification of the baseline scenario and demonstration of additionality

17.

The selection of the baseline scenario and demonstration of additionality shall be
conducted in accordance with “TOOL02: Combined tool to identify the baseline scenario
and demonstrate additionality”.

' Please refer to: <http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html>.
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5.1.1. Step-I: ldentify alternativestothe project—activity Identification of alternative

scenarios

18. PrOJect part|C|pants shaII |dent|fy realistic and credlble aIternatwes%s)—teeaeh@neuef—the

Generation of residual CO; and its fate.

Generation of CO from fossil or mineral sources and it fate.

22.  Fer-GOq-therealisticand-credible-alternative(s) may-include—nterafia—The alternative

scenarios shall include (inter alia):

(@)

(d)

(e)

C1: The proposed project activity {use-ofrerewable-seurce-0£CO,) not undertaken
as a CDM project activity;

C2: The proposed project activity, implemented at a later point in time and not
undertaken as a CDM project activity;

C3: The proposed project activity, using the same type of renewable CO; but with

a lower CO-consumption{e.g—CO.-use efficiency thatis-commonpractice-inthe
relevant-industry-sector);

C4: The use of CO2 from a-particularexisting-orrewplanton-site-oroff-site-using
other renewable or residual CO: sources;-such-as-other-biomass-seurees;

C5: The use of CO, from a-particularexisting-ornew-plant-on-site-oroff-site; using
non-renewable—sources—of CO.—such—as—CO.—derivedfrom—thermochemical
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(f) C6: The use of residual GO.-ir-aparticularexisting-ornew-plant-on-site-oroff-site;
: bleresidual GO, seurces—such—asresidual- GO, from other

industrial process that uses fossil or mineral as raw materials;—as-in-the-cement

industry. O

2 Fossil origin, by thermochemical processing of synthesis gas (methane, for example) or of other
hydrocarbons derived from petrochemical industry. CO: that is purchased from suppliers of industrial
gases normally stems from thermochemical processing.

3 Mineral origin, whether from the calcination of calcium carbonate (CaCO3), as in the Solvay process,
renown as the most usual fabrication process of sodium bicarbonate worldwide, or directly obtained from
mineral ore that contains the inorganic compound.

4 Please refer to: < http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html>.
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30. Figures 1 and 2 provides an overview on the project aetivity boundary;-Figure-2 shows-the
baseline-boundary.

Figure 1. Baseline boundaryscenario
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Figure 42. Project activity boundary scenario
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31. Table 2 illustrates in detail which emissions sources are included and which-are excluded

from the project boundary fer-determination-of-both-baseline-and-project-emissions.

Table 2. Emission sourcesincluded‘in or excluded from the project boundary
Source Gas Included Justification/Explanation
Processing-of fossil-or CO2 Yes
e CH4 Ne Main source of emissions.

Use of fossil/mineral

fuels to produce CO2 N2O Ne
D licabili e—
process-of the-production-of

o Production-of inorganic CO2 cancelled | ehanged-with-the-implementation-of
£ . . )
3 compounds Biogenic out) theLpFejeet—aewny—and—petenhal
@ process producing CO2 baselﬂq&qu—plcejeet—emﬁ&ens—are
o the-same Main source of emissions.
CHas No Excluded for simplification
N20 No Excluded for simplification
COs Yes | ooniooiheremitedtothe
Finaluse CH. No Excluded for simplificati
N2O Ne Excluded-for simplification
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Source Gas Included Justification/Explanation

Yes{but | CO2-uptake-in-biomass-growth-is
cO; included | eovered-bythe factthatrenewal

Uptake-oFCO2by elsewhere) | COzistreated climate-neutral
biomass-growth CcH. No
N2O No
Ma ] - —
source—Howeverduetfo

ppgeessmgef_b,emas& COs cancelled p#eeessmg%netehanged—m&h%he
producingresidual-CO2 out) +mplemen%at+en@f—theupre}eet. - , .
Biogenic process activity-and-baseline-and project
producing CO2 emissions-are-the-same Main
source of emissions.

CHas No Excluded for simplification

N20 No Excluded for simplification

Project activity

Produsction-oHnerganic CO: | cancelled | changed-withtheimplementationof
cormpounds Use of out) the-project-activity;-and-potential
produce CO2 the-same-Main source of emissions.

CHs No Excluded for simplification

N20 No Excluded for simplification

COq Yes | Soriscitheremiiedlothe
Finaluse CH. No Excluded for simplificati

N2O Ne Excluded-forsimplification

5.4. Final use and emission reductions

32. The project activity reduces—net-CO,—emissions—to—the—atmosphere—orleadsto-C
sequestration-by-substituting substitutes CO, from fossil or mineral erigir sources by with
biogenic residual CO, that-eriginates—from-theprocessing-of-bioemass as input for the

production preeess of inorganic compounds.

33. In the final use, the inorganic compounds may either (i) thermally dissolve or (ii) not
dissociate:. However, the project activity does not affect the fate of the produced inorganic
compounds. Therefore, it may be assumed that the final use of the product would be the
same in the baseline and project scenarios.
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Table3. Emissi bal in-the ble-CO,-activity”
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atedto-the activity—e.g—from-the production of inorganic compounds (Bt is are
calculated as—fellews:-under the assumption that all the carbon content in the inorganic
compounds produced is sourced from the CO, supplied by the project activity.

B=BE—BS+BI Equation(2)
BE, = BEco2,rr,y — BEcozpioy + BEprocess,y Equation (1)
Where:

58, = Baseline emissions in year y (t COz2)

BEcozrry = Baseline emissions of CO:2 from fossil/mineral sources (t CO2)

BE(o2,pio,y = Baseline emissions of CO2 from biogenic sources (t CO2)

e = Baseline emissions from the production process (t CO2)

5.5.1. Baseline emissions of CO; from fossil/mineral sources

43. The baseline emissions ef-nen-renewable- CO,-are of CO; from fossil/mineral sources are
calculated based on N moles of CO,for each mol of inorganic compound as follows:
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5.5.2.
44,

BE=FEEm{d—tp)

BEcozrry = EFca Xm, X (1 — Mypio/(Mpio + mff))

Equation{(3)

Equation (2)

Where:

EF,, 44(N/M)

44 The molecular weight of CO2 (g/mol)

N The carbon content of the inorganic compound, i.e., the number of
carbon atoms in the inorganic compound molecule that would thermally
dissociate in the final use of one molecule of the compound. N is a fixed
parameter that depends on the inorganic compound involved (non
dimensional)

M The molecular weight of the inorganic compound, a fixed parameter that
depends on the inorganic compound involved. It is calculated by
summing the atomic weights of the compound constituents (g)

m, Amount of inorganic compound produced in year y (t)

Myp Amount of biogenic residual CO2 used in the baseline scenario (t)

mys Amount of fossil/mineral CO2 used in the baseline scenario (t)

Fhus;
BE = 44(N/Mym {4 —Fz) Equation{4)

Baseline emissions of CO. from biogenic sources

The sequestration—in—the baseline is emissions of CO. from biogenic sources are

calculated as follows:

B§—=—E'Fzyrmzk‘53Ecoz,bio,y = EFgy Xmy X (mbio/(mbio + mff)) Equation (3)
Where:

EF,, 44(N/M)

44 The molecular weight of CO2 (g/mol)

N The carbon content of the inorganic compound, i.e., the number of
carbon atoms in the inorganic compound molecule that would thermally
dissociate in the final use of one molecule of the compound. N is a fixed
parameter that depends on the inorganic compound involved (non
dimensional)

M The molecular weight of the inorganic compound, a fixed parameter that
depends on the inorganic compound involved. It is calculated by
summing the atomic weights of the compound constituents, in (g)

m Amount of inorganic compound produced in year y (t)
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My, = Amount of residual CO2 used in the baseline scenario (t)
mgs = Amount of fossil/mineral CO2z used in the baseline scenario (t)
Fhus;

5.6. Project Emissions {Renewable-CO2-activity)

46.

The calculatiorn =

P =PpE— PS4+ Pl Equation(6)

PEy = PEcozrr,y — PEcoz,bioy + PEprocess,y Equation (4)

Where:
BE, = Project emissions in year y (t COz2)
PEcoz rry = Project emissions of CO2 from fossil/mineral sources in year y (t COz2)
PEco2 pioy = Project emissions of CO2 from biogenic sources in year y (t COz2)
e = Project emissions from the production process in year y (t COz)

5.6.1. Project emissions of CO; from fossil/mineral sources

47. The project emissions of CO; from fossil/mineral sources are calculated based on N moles
of CO; for each mol of inorganic compound as follows:

48— The-emissions-of-non-renewable CO,-are

PE= £ b —de 3 Equation{7)
Fhus;
PE = 34ENLMY¥m €1 — k3 Equation<(8)

PECOZ,FF,y = EFCA X my X (1 - mbio,y/(mbio,y + mff,y)) Equatlon (5)
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Where:

EF., = 44(N/M)

44 = The molecular weight of COz2, (g/mol)

N = The carbon content of the inorganic compound, i.e., the number of
carbon atoms in the inorganic compound molecule that would thermally
dissociate in the final use of one molecule of the compound. N is a fixed
parameter that depends on the inorganic compound involved (non
dimensional)

M = The molecular weight of the inorganic compound, a fixed parameter that
depends on the inorganic compound involved. It is calculated by
summing the atomic weights of the compound constituents (g)

m, = Amount of inorganic compound produced in year y (t)

Mgy = Amount of biogenic residual CO2 used in the project activity in year y (t)

mys, = Amount of fossil/mineral CO2 used in the project activity in year y (t)

5.6.2. Project emissions of CO; from biogenic sources

49. The-sequestration-intheproject-activity-is The project emissions of CO2 from biogenic

sources are calculated as follows:

PS = Flemok, Equation<(9)
Fhus;

PS = 44N/ Mymerles Equation-(10)
Where:

s |

MA—M1M2 =
ky-and-k, =
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mp,,:ris—thﬂetakameunt—ef—nen—mqewable—egzased-by—the

MH— =

e projeect
PECOZ,bio,y = EFCA X my X (mbio,y/(mbio,y + mff,y)) Equation (6)
Where:

EF,, = 44(N/M)

44 = The molecular weight of CO2 (g/mol)

N = The carbon content of the inorganic compound, i.e., the number of
carbon atoms in the inorganic compound molecule that would thermally
dissociate in the final use of one molecule of the compound. N is a fixed
parameter that depends on the inorganic compound involved (non
dimensional)

M = The molecular weight of the inorganic compound, a fixed parameter that
depends on the inorganic compound involved. It is calculated by
summing the atomic weights of the compound constituents (g)

m, = Amount of inorganic produced in year y (t)

it = Amount of biogenic residual COz used in the project activity in year y (t)

mgf, = Amount of fossil/mineral CO2 used in the project activity in year y (t)

5.7. Leakage emissions

50. Potential leakage emissions due to diversion of CO, from other users are considered to
be zero if the biogenic residual CO; used by the project activity was produced but not used
in the baseline scenario, as per the applicability condition 4 (a) of this methodology.

5.8. Emission Reductions

51. Emission reductions are calculated as follows:

ER, = BE,, — PE,, — LE, Equation (7)
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Data / Parameter table 1.

Data / Parameter:

N

Data unit:

Non dimensional

Description:

Carbon content of the inorganic compound, i.e., the number of
carbon atoms in the inorganic compound molecule that would
thermally dissociate in the final use of one molecule of the compound

Source of data:

Technical literature, such as, chemical engineers handbooks

Measurement
procedures (if any):

Monitoring frequency:

Once, at the validation

QA/QC procedures:

Check consistency/with literature

Any comment:

This lis a/fixed parameter that needs to be demonstrated through the
chemical dissociation equation in the final use of each compound
produced

Data / Parameter table 2.

procedures (if any):

Data / Parameter: M

Data unit: g/mol

Description: Molecular weight of the inorganic compound.

Source of data: Technical literature, such as, chemical engineers handbooks
Measurement

Monitoring frequency:

Once, at the validation

QA/QC procedures:

Check consistency with literature

Any comment:

This is a fixed parameter calculated from the summation of the atomic
weights of the compound constituents

Data / Parameter table 3.

procedures (if any):

Data / Parameter: mi

Data unit: t

Description: Amount of fossil/mineral CO2 used in the baseline scenario
Source of data: Project site records

Measurement
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Monitoring frequency: | Monthly, over three years before the start of the project activity

QA/QC procedures:

Any comment: The amount of non-renewable CO2 eventually used in the baseline
needs to be monitored directly in the site before the start of the
project activity. The means of monitoring depends on each specific
project. In case that no renewable CO2 has been used before the
start of the project activity, msn- has not to be monitored

Data / Parameter table 4.

Data / Parameter: Mbio

Data unit: t

Description: Amount of biogenic residual CO2 used in the baseline
Source of data: Project site records

Measurement

procedures (if any):

Monitoring frequency: | Monthly, over three years before the start of the project activity

QA/QC procedures:

Any comment: This variable is calculated from m and my,~. The calculation depends
on the chemical produced and the stoichiometric equation that
represents its production. With the stoichiometric equation, and the
monitored variables m and msnr, the calculation is performed as a
conventional stoichiometric calculation. In case that no renewable
CO2 has been used before the start of the project activity, mp,is 0

6.5. Parameters monitored.

Data / Parameter table 5

Data / Parameter: my

Data unit: t

Description: FetalaAmount of ehemieal inorganic compound produced in year y
Source of data: Company books, sales documents

Measurement

procedures (if any):

Monitoring frequency: | Monthly

QA/QC procedures: Any direct measurements with mass or volume meters at the plant
site should be cross-checked with an annual energy balance that is
based on purchased quantities and stock changes

Any comment: This variable is monitored directly in the site. It is the total amount of
production. For instance, the sales receipts that contain the quantity
sold may be used for monitoring
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Data / Parameter table 4.

Data / Parameter: Mpnefty
Data unit: t
Description: TFotalaAmount of ren-renewable fossil/mineral CO: used in the

precess in the project activity in year y

Source of data:

Local measurements through field instruments

Measurement
procedures (if any):

Monitoring frequency:

Monthly

QA/QC procedures:

Any comment:

The-amount-of non-renewable- CO2-eventually-used-in-the project
needs-to-be-monitored-directly-in-the project site- The-means-of
meonitoring-depends-on-each-specific-project-—ForinstanceifIf CO2 is

purchased from external suppliers, then, this variable can be
monitored from the amount of CO2 purchased. The purchase receipts
may be used for this purpose

Data / Parameter table 5.

Data / Parameter: Meprbioy
Data unit: t
Description: TFetalaAmount.of renewablebiogenic residual CO:2 used in the

process in the project activity in year y

Source of data:

Local measurements through field instruments

Measurement
procedures (if any):

Monitoring frequency:

Monthly

QA/QC procedures:

Any comment:

Thic varablod atod o The caloulationd I
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Moritorina t ;

QA/QC procedures:

Data / Parameter table 8.

Data / Parameter:

Product

procedures (if any):

Data unit: Description of chemical substance
Description: Type of inorganic compound produced
Source of data: Plant operator

Measurement

Monitoring frequency:

Annually after start of project activity

QA/QC procedures:

Type of inorganic compound well known to producers

Any comment:

The type of inorganic compound produced is monitored to assure that

the product does not change and-thatthe-methodology-remains
applicable
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Document information

Version Date Description

03.0 12 April 2021 MP 84, Annex 2

A call for public input will be issued for this draft document. If no
public input is received, this draft document will be considered by
the Board at EB 110.

Revision to:
e clarify the source of baseline CO;
e expand the eligibility of sources CO: in the baseline; and

e address provisions that could potentially lead to claiming
emission reductions-from=CO2 sequestration.

02.0 29 September 2006 EB 26, Annex 40

Revision to clarify that the approved methodology is applicable to
project activities where the generation of CO2 from fossil or mineral
sources in the baseline is only for the purpose of producing CO:2
used for the production of inorganic compounds and there is no
energy by-product of CO2z production from fossil source and its
consumption in the baseline.

01.0 25 November 2005 EB 22, Annex 12
Initial adoption.

Decision Class: Regulatory

Document Type: Standard

Business Function: Methodology

Keywords: biogas recovery, biomass, fuel switching
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