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COVER NOTE

1. Procedural background

1. The Executive Board of the clean development mechanism (CDM) (hereinafter referred to
as the Board), at its eighty-ninth meeting, requested the Methodologies Panel (MP) to
revise relevant approved methodologies to introduce reference to “TOOL16: Project and
leakage emissions from biomass” and to recommend the revised methodologies to the
Board for its consideration.

2. At MP 76 a call for public inputs was launched. No inputs were received.
2. Purpose
3. The purpose of the draft revision is to:

@) Streamline the methodology by referring to the methodological tools: “TOOL16:
Project and leakage emissions from biomass”. This revision was also used as an
opportunity to introduce reference to “TOOL12: Project and leakage emissions
from transportation of freight” and “TOOL15: Upstream leakage emissions
associated with fossil fuel use”;

(b) Simplifying the methodology by removing provisions that are included in the tools.

3. Key issues and proposed solutions

4, The current approved version of AM0082 (version 1) presents the upstream emissions
from coal mining as a baseline source of emissions (only upstream emissions that occur
within the national boundary can be considered).

5. At MP 76 and MP 77, the MP discussed how to treat this emissions source in the revised
draft, noting that:

(a) “TOOL15: Upstream leakage emissions associated with fossil fuel use” defines
upstream emissions as “GHG emissions associated with the production,
processing, transmission, storage and distribution of a fossil fuel, beginning with
the extraction of raw materials from the fossil fuel origin and ending with the
delivery of the fossil fuel to the site of use”;

(b) In several methodologies (e.g. ACM0017 and AM0029), the upstream emissions
from fossil fuel are excluded from the project boundary and considered as
Leakage;

(©) At EB 85, the Board clarified that net leakage should always be considered as zero
when net leakage effects are negative.



CDM-MP77-A03
Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore

reduction-process-through-the-establishment-of a new iron ore reduction system
Version 03.0

Sectoral scope(s): 09

6. For this particular case, the MP considered that the comparison of upstream emissions
from coal production should be symmetrically carried out in the same level as the
“‘upstream” emissions from biomass production at the dedicated plantation, i.e. within the
project boundary. Therefore, the MP recommends to keep this source of emissions in the
baseline, as in the current version of the methodology, which are accounted as zero if
these emissions in the baseline are higher than those of the project.

4. Impacts

7. The revision will streamline the applicability of the methodology and facilitate its usability
by the project participants.

5. Subsequent work and timelines

8. The methodology is recommended by the MP for consideration by the Board at its one-
hundred-first meeting. No further work is envisaged.

6. Recommendations to the Board

9. The MP recommends that the Board adopt this draft methodology, to be made effective at
the time of the Board’s approval.



CDM-MP77-A03
Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore

reduction-process-through-the-establishment-of a new iron ore reduction system
Version 03.0

Sectoral scope(s): 09

TABLE OF CONTENTS Page
1. INTRODUCTION ...ttt ittt ettt sttt e s be e st e e snbeeeneeesmreeeaneeeenneas 6
0 O = 7= o3 (o | {0 U oo IO PP PRTPPRR 6
2. SCOPE, APPLICABILITY, AND ENTRY INTO FORCE......ccccoiiiiiiseeseen 6
2.1 Yo o] o1 TP UPPPPPPPPPPPRN 6
N A\ o o 1 1 SRR 6
P T = 11 Y/ 0100 I (o o= 2SR 11
2.4.  Applicability of SECtOral SCOPES .......ceeiiiiiieiiiiiie e 11
3. NORMATIVE REFERENCES .......ootiiiiiiiiiiiiietiteeeeeeetteeteeeeteaseveaaaaasaaasassssssssssssasssssnnnns 11
3.1.  Selected approach from paragraph 48 of CDM modalities and
o] foTed=To (U] =1 SRR 12
4. DEFINITIONS ....cceeeeiiitttitettteee ettt eaeeeeeeaeeeaeseaeesaaesessasssasssasssssssssssssssssssssssssnsssssnnnes 12
5. BASELINE METHODOLOGY ....cvtiiiitiiiiiietieeeseieeeesssessssssrsssssssssssessemes... 14
5.1, ProjeCt BOUNArY ..o 14
5.1.1. Upstream emissions: Production of Reducing Agent (grey
dotted CIrcle iN FIgUIE 1) ....ccoveee e 17
5.1.2. Process emissions: Iron Ore Reduction Facility (see orange
CIFClE IN FIQUIE 1)...coiiiiiie et 17
5.2.  Procedure for the identification of the most plausible Selection of the
baseline scenario and assessment demonstration of additionality ............... 20
5.2.1. Step 1: Identification of alternative scenarios.............ccccccvvvveeennn. 20
5.2.2. Step 2: Barrier analySiS..........ueeiiiiciiiieiee e 22
5.2.3. Step 3: Investment analySiS.........ccccuvvvieeee i 23
5.2.4. Step 4: COMMON PractiCe teSt .........oceeeiieeiriee e 24
5.3, Baseling EMISSIONS .......coviiiiiiie ettt 25
5.3.1. Baseline upstream emiSSIiONS ..........ccooueeiiieiieeeiiee e 26
5.3.2. Baseline proCess EMISSIONS..........cceieeiiiiciiieeireeeeeeiiiiiereee e e e e e 27
5.3.3. Baseline emissions within the iron ore reduction facility .............. 27
5.3.4. Baseline upstream emissions from the production and
supply of reducing agentsS...........ccccvveeeeeeee e 28
5.3.5. Baseline upstream emissions from coal production..................... 29

4 of 96



CDM-MP77-A03

Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore
reduction-process-through-the-establishment-of a new iron ore reduction system

Version 03.0

Sectoral scope(s): 09

5.4.

PrOJECT EMISSIONS....ciiiiiiiiiiiiiieee e s et e e e e e e e e e st e e e e e e e s nnnneeeees

5.4.1. Project upstream emiSSIONS..........ccveeeiviicurieeereeeeesssirreeeeeeeeesnnnes

5.4.2. Project emissions associated with iron reduction (PERry) ............

5.4.3. Project emissions associated with the production of the

renewable reducing agent (PEPR,y) ...« ceeervrreeeinireeeiniieeeeniieeeeanes

5.4.4. Emissions in the production of charcoal, the renewable

[£=To [8 Tox T o =T =3 o | SRR

5.4.5. Project emissions associated with the cultivation of land to

produce biomass feedstock in dedicated plantations (PEgcy) -....

5.4.6. Project emissions from transportation (PETR,y) --«-eeeerveeeerrieeeeannns

5.4.7. Project upstream emissions from coal production (PUErgy).........

5.5.

T 1z To = SRR

5.5.1. Leakage emissions due to shift of pre-project activities...............

5.5.2. Determination of activity displacement..........ccccccoeecvviiiieeeeeninennns

5.6.

EMISSION REAUCHIONS......uniiiieii ittt e e e e e e e e e e e e e eaaaas

5.7.  Changes required for methodology implementation in 2" and 3
Lo (=T 111 Yo [ o =] 0o LSRR

5.8.

Data and parameters Not MONItOred .........ccveeeiviiciiiiieiee e

6. MONITORING METHODOLOGY ...ttt

6.1.

Monitoring of project emissions parameters...........ccccceeeeeeeiivieeeeeeeeeeeeciveeeen

6.1.1. Monitoring of project reducing agents component emissions

PArAMELEIS ...

6.1.2. Data on variables to be monitored at the entrance of the iron

6.2.

ore reduction facility (reduction process component)...................

Monitoring of leakage emissions parameters ...........ccccccoeveecvvieeeeeeeeeeccciveeeen.

6.2.1. Data on activity displacement emissions to be monitored............

6.3.
APPENDIX 1.
APPENDIX 2.
APPENDIX 3.

Data and parameters monitored ............eeeevveeei i

UPSTREAM EMISSIONS OF THE BASELINE SCENARIO ..................
UPSTREAM EMISSIONS OF THE PROJECT SCENARIO.........ccccc....

LEAKAGE EMISSIONS FROM ACTIVITY DISPLACEMENT
UNDER PROJECT SCENARIO ......ccoiiiiiiiiiee e

5 of 96

30
30
31

33

33

34
35
35
35
35
36
37

38
38
48
48

49

51
51
51
52
64
76

88



CDM-MP77-A03
Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore

reduction-process-through-the-establishment-of a new iron ore reduction system
Version 03.0

Sectoral scope(s): 09

Introduction

Background

The following table describes the key elements of the methodology:

Table 1. Methodology key elements

Typical project(s) Use renewable reducing agents such as charcoal produced
from dedicated plantations instead of fossil fuel based
reducing agents, in the iron ore reduction process using blast
furnace technology. The project should include one or
combination of the following new investment types:
investment in dedicated plantations for the supply of
reducing agents; or establishment of specific long-term
binding contracts for the supply of reducing agents; or
refurbishment/replacement of blast furnace; or
establishment/acquisition of blast furnace; or adaptation of
existing blast furnace to the use of charcoal

Type of GHG emissions Renewable energy:
mitigation action Switch to a renewable source of carbon for the reduction of
iron in blast furnaces

Scope, applicability, and entry into force

Scope

This methodology is applicable to project activities that use renewable reducing agents,
such as charcoal produced from dedicated biomass plantations, instead of fossil fuel
based reducing agents in the production of iron and steel.

Applicability

This methodology is applicable to project activities that seek-te reduce emissions in the

production of iron and steel by using renrewable—reducing—agents—sueh—as—charcoal

produced from dedicated biomass plantations* as reducing agents instead of fossil fuels

based-reducing-agents.

The methodology is applicable to project activities that establish new iron ore reduction
systems (types 1 or 2 below) using blast furnace technology, combined within the same
project boundary with at least one of the following investment types 3, 4 or 5:

(@) Type 1: Production of renewable reducing agents to be used in the production of
iron and steel by investing in dedicated plantations;

(b) Type 2: Establishment of specific long-term binding contracts for the supply of
renewable reducing agents to be used in the production of iron and steel, i.e.
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renewable charcoal from dedicated biomass plantations corresponding to a new
investment in the dedicated plantation; this eligibility requirement can be fulfilled
whether the long-term contractor being listed as a project participant or not;

(c) Type 3: Refurbishment/replacement of blast furnace;

(d) Type 4: Establishment/acquisition of blast furnace;

(e) Type 5: Adaptation of an existing blast furnace to the use of charcoal.
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6. The applicability conditions of “TOOL16: Project and leakage emissions from biomass”
shall apply.
7. As dedicated plantations are in the project boundary, all the corresponding land has to be

geographically identified and delineated using maps or GIS or similar systems identified.
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8. If the renewable biomass is sourced from a plantation registered as an A/R CDM project
activity, the first verification of this A/R CDM project activity should take place before the
first harvesting of the wood takes place.® The DOE shall verify that the plantation
registered as an A/R CDM project activity from which the renewable biomass is sourced
has generated cumulated net tCERs or ICERSs at the time of verification of the CDM project
activity under this methodology (i.e. the switch of reductant in an iron ore reduction
system.) If this condition is not met the corresponding biomass shall not be eligible for the
generation of CERs in the context of this methodology.

8 This condition ensures that before the first harvest for the purpose of supply of biomass to the steel plant,
the plantation has already generated tCERs and ICERs.
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10.

11.

12.

In case blast furnace gas is recovered and used outside of the project boundary for
electricity and/or heat generation in the baseline situation, the project activity shall provide
similar and/or equivalent energy outputs as the ones identified in the baseline scenario
aiming to avoid impacts outside the project boundary due to the project implementation.®

In cases the project scenario involves partial consumption of the mineral coke in the
project's new iron ore reduction system this methodology is only applicable if the
production of the mineral coke is undertaken within the host country(ies). Thus, the
methodology is not applicable to project activities that rely on the use of imported mineral
coke in the project scenario.°

This methodology is not applicable to cases in which the mestplausible baseline scenario
is the non-renewable charcoal iron ore reduction system or is an iron ore reduction system
partially using non-renewable charcoal. In order to ensure a conservative assessment of
this applicability condition, the use of non-renewable charcoal shall be assessed in the
baseline scenario identification procedure, as per the procedures presented in the
corresponding section of this methodology.

Finally—tThis methodology is only applicable if the identified mestplausible baseline
scenario identified is the production of iron and/or steel based on an iron ore reduction

system that relies completely or partially on the use of fossil fuels-based.

° In case there is electricity and/or heat generation in the baseline, a parameter for measuring the amount

of electricity generated from the blast furnace recovered gas shall be applied and monitored as per the
provisions of the Monitoring Data and Parameters Section.

10 The use of imported mineral coke in the project is not allowed within this methodology, for the sake of

simplicity and conservativeness, avoiding the complexities related with emissions that may occur outside
the host country’s national boundaries.
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2.3.

15.

2.4.

16.

17.

18.

19.

Entry into force

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

Applicability of sectoral scopes

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

Normative references

This baseline and monitoring methodology is based on the proposed new methodology
NMO0278 “Use of Charcoal from Renewable Biomass Plantations as Reducing Agent in
Pig Iron Mill in Brazil” prepared by Plantar Carbon Team and World Bank Carbon Finance
Unit.

This methodology derives elements from the following approved methodologies:

(@)

develepad—dedma{ed—phan{anenl “ACMOOO3 Partlal substltutlon of fossﬂ fuels in

cement or quicklime manufactureEmissions+eduction-through-partial-substitution
oftossi—tuels—with—alternative—tuels—orless—carbon—intensive—fuels—n—cement

manufacture”;

[SaN ‘ACMO0021: Reduction of emissions from charcoal production by improved kiln

design and/or abatement of methane’AMO044“Mitigation-of Methane-Emissions
irthe- Weed-Garbeonization-Activity for Charcoal RProduction”,

) “AMS-III. K Avoidance of methane release from charcoal productlon AR—AMOOO5

This methodology also refers to the latest approved version of the following
methodological tools:

(@) “TOOL02: Combined tool to identify the baseline scenario and demonstrate
additionality”;
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(e} TOOL12 PrOJect and Ieakage emissions from transportatlon of frelght”i'lieel—teqC

1€al TOOL15 Upstream Ieakage em|SS|ons assomated W|th fossil fuel use” Estimation

20. For more information regarding the proposed new methodologies and the tools, as well as
their consideration by the Executive Board, please refer to
<http://cdm.unfccc.int/goto/MPappmeth>.

3.1. Selected approach from paragraph 48 of CDM modalities and procedures

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

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

@) Biomass - non-fossilized and biodegradable organic material originating from
plants, animals and micro-organisms including:

(i) Biomass residue;

(i)  The non-fossilized and biodegradable organic fractions of industrial and
municipal wastes; and

(i) The gases and liquids recovered from the decomposition of non-fossilized
and biodegradable organic material;

(b) Renewable biomass - biomass which, in accordance with the A/R CDM
modalities and procedures, meets one of the following conditions:

(i)  The biomass originates from land areas that are forests where:
a. The land area remains a forest;

b. Sustainable management practices are undertaken on these land
areas to ensure, in particular, that the level of carbon stocks on these
land areas does not systematically decrease over time (carbon
stocks may temporarily decrease due to harvesting); and

C. Any national or regional forestry and nature conservation regulations
are complied with;

(i) The biomass is woody biomass and originates from croplands and/or
grasslands where:

a. The land area remains cropland and/or grasslands or is reverted to
forest;
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Sustainable management practices are undertaken on these land
areas to ensure, in particular, that the level of carbon stocks on these
land areas does not systematically decrease over time (carbon
stocks may temporarily decrease due to harvesting); and

Any national or regional forestry, agriculture and nature conservation
regulations are complied with;

(i) The biomass is non-woody biomass and originates from croplands and/or
grasslands where:

a.

The land area remains cropland and/or grasslands or is reverted to
forest;

Sustainable management practices are undertaken on these land
areas to ensure, in particular, that the level of carbon stocks on these
land areas does not systematically decrease over time (carbon
stocks may temporarily decrease due to harvesting); and

Any national or regional forestry, agriculture and nature conservation
regulations are complied with;

(iv) The biomass is a biomass residue and the use of that biomass residue in an
A/R CDM project activity does not involve a decrease of carbon pools, in
particular dead wood, litter or soil organic carbon, on the land areas from
which the biomass residues originate;

(v) The biomass is the non-fossil fraction of industrial or municipal waste;

(d) Charcoal and Renewable charcoal - Charcoal is solid biofuel obtained from
biomass by means of a chemical process known as “pyrolysis” or simply as
“carbonization process”, which consists of the thermal decomposition of biomass
in the absence of oxygen.!' Renewable charcoal is charcoal produced using
renewable biomass resources as per the definition of renewable biomass approved
in Annex 18 of the twenty-third meeting of the Board criteria;

11 Brazil, 2007 apud. Vianna et alli. 2006.
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(e) Iron Ore Reductlon System - Prlmary Iron productlve arrangement that mtegrates

0] Dedicated plantation - A plantation implemented in the context of this project
activity in order to supply an iron ore reduction system with renewable biomass. A
dedicated plantation must be newly established as part of the project activity.

5. Baseline methodology

5.1. Project boundary
25. The spatial extent of the project boundary encompasses:

(@) The geographic boundaries of the dedicated plantations;
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(b) All units that convert raw material'? into reducing agents (coke oven facilities that
distil coal into coke; and carbonization units that convert wood into charcoal);

(c) The means of transportation of the raw materials to the carbonization units and of
the reducing agents to the iron ore reduction facility;

(d) The iron ore reduction facility (blast furnace).

12 The term “raw material” shall be understood as the primary carbon source that is further converted into
reducing agents, i.e. coal or planted biomass. Henceforth, the terms “raw materials” and “primary carbon
sources” are used interchangeably.
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Project Boundary — Coal coke iron ore reduction system
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34.

the Table 2 below.

Table 2. Emission sources included in or excluded from the project boundary® ®)
Source Gas Included Justification/Explanation
CO2 Yes Main source of baseline emissions
Iron ore reduction CHa NoO N'egll_g!ble'and excluded for
simplification
process —
N2O No N_egll_g!ble_and excluded for
simplification
cOo2 ¥Yes Fossil-fuelcombustion
Reducing-agents CH4 Ne smphﬁeauenl'ag“'g!lg'e'a“d excluded-for
transportation
—
. No | simplification
CO2 Yes Coal coke production-emissions
o Reducing agent CHa4 Yes Coal cokefchareoal-production
£ production -
= N>O No N_eghg!ble_and excluded for
% simplification
m COo2 ¥Yes Fossil-fuel-combustion
Fransportation-of CH4 Neg Weghg_ﬂale_and sepaoite
primary-carbon-source
—
- No | simplification
CO2 Yes Emissions of the mining process
CHa Yes Fqg_|t|ve methane emissions in coal
mining
Primary carbon Application-of fertilizers-in-the
source® planting-activity-and-field-burning-of
N20 Yes biomass/coalminereclamation-and
ammonidm-nitrate-useEmissions of
the mining process
CO: Yes Main source of project emissions
Negligible and excluded because
. CHgs No differences in the baseline and
Iron ore reduction ; L .
project activity are not substantial
> | process —
£~ Negligible and excluded because
5 N20 No differences in the baseline and
o project activity are not substantial
.&i CcO2 Yes Fossil-fuel combustion
9 .
& _ Negh@bl&and—exeh&ded—beeause
Reducing-agents CHa4 Neo differences-in-the-baselineand
—
O No | simplification
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Source

Gas

Included

Justification/Explanation

Reducing agent
production

CO2

Yes

Major source of emissions in the
production of reducing agents, e.qg.
coal coke, carbonization biomass

CHa

Yes

Coal coke production process and
biomass carbonization

N20

No

Negligible and excluded because
differences in the baseline and
project activity are not substantial

cO2

 orissi

CHa4

=
l_eglllg_rlble_and excluded-for

N2O

—
J.egl'lg.ﬁ.'ble.a“d Exeid el

Primary carbon
sourcet®

CO2

Yes

Emissions of the mining process

CHa

Yes

Fugitive methane emissions in coal
mining

N20

Yes

ieation ot fertlizoreint

pl ranting aetnllty and elld burhing ell

ammonium-nitrate- useEmissions of
the mining process

Primary-carbon

source®

CO2

Yes

May be a significant emissions
source-Seurce-of-emissions—fossil

fuelcombustion-in-the-planting

Cultivation of biomass in
a dedicated plantation

CHa

Yes

May be a significant emissions
source-Emissions-in-coalmining
process-biomass-burping-athe

| . blisk it
applicable)

N20O

Yes

May be a significant emissions
source-Application-of fertilizers-in
the planting-aetivity-and-field

bl’"l“"'g . Ial e

use

@The emissions from onsite electricity consumption are considered to be the same under the
baseline and project scenario, therefore, these are neglected under thls methodology Ilihts

®The emissions from the transportation of reducing agents to the project site are considered to
be of the same magnitude under the baseline and pl’OjeCt scenario, therefore, these are
neglected under this methodology
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5.2.

5.2.1.

36.

Procedure for the identification of the most plausible Selection of the

baseline scenario and assessment demonstration of additionality

The selection of the baseline scenario and demonstration of additionality should be
conducted by applying the “TOOL02: Combined tool to identify the baseline scenario and

demonstrate addltlonallty” Ihis—meﬂmdelegy—us—based—en—the—!a&est—vepsen—ef—the
s » 2 The

Step-1: Identification of alternative scenarios

The identification of alternative baseline scenarios (step 1 of the TOOL02) should include
all possible realistic and credible alternative uses of reducing agents in the iron ore
reduction process in blast furnaces, comparable with the proposed CDM project activity
(pig iron or hot metal). As—perthefollowing—sub-steps—tThe project proponents shall
identify alternative scenarios, taking into account specific circumstances of the iron ore
reduction system. The scenarios relevant under this new methodology may include
inter alia;**

(a) Coal coke iron ore reduction system;

(b) Renewable charcoal from planted biomass from existing plantations for iron ore
reduction system;

(© Renewable charcoal from planted biomass from new plantations for iron ore
reduction system;

(d) Non-renewable charcoal based iron ore reduction system;*

(e) Iron ore reduction system based on the use of a mix of the—previeus reducing
agents.

38.

In light of applicable laws of regulations, the legal permissions to use a mix of reducing
agents in the iron ore reduction process, e.g. fossil and biogenic shall be assessed in
accordance with the “TOOL02: Combined tool to identify the baseline scenario and to
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demonstrate additionality”. It is good practice to apply the legal constraint as a potential
alternative regarding the use of mix of reducing agents in the assessment of baseline
scenarios and additionality, preventing infinite possibilities of scenarios involving such use.
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5.3. Baseline Emissions

58- Baseline em|55|ons are calculated as followslhls—meﬂmdelegy—reeegn&es—twe

59.

BE, = BERAE g, , + BUEIRER s, Equation (1)
Where:

BE, = TFetal Bbaseline emissions irthe-iron-orereduction-system in year y
(tCO2e)

BEIRE g,y = Baseline process emissions within the iron ore reduction facility
(tCO2e)Baseline-process-emissions-in-the-industrialfacility in year y
{CO2e)

BUERAER 5, = Baseline upstream emissions in from the production and supply of

reducing agents reducing-agentsupply in year y (tCOz€)
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5.3.3. Baseline emissions within the iron ore reduction facility

44 Equation (3)
BEIRE|Rp;y = (PP] yXEFnq, BL) Pp;yXCcypm,pry X 12
Where:

BEIRE = Baseline precess emissions within the iron ore reduction facility (tCO2e)
in yeary

Py, = Hot metal production in year y (expected hot metal production of the
new iron ore reduction system) (tonnes of hot metal)

EFnapL = Baselinre-eEmission factor to produce one tonne of hot metal in the
baseline (t COze/t of hot metal)

CchmpLy = Carbon content per t of hot metal produced in the baseline year y (t C/t
of hot metal)

44/12 = Conversion factor from carbon to CO:ze; (dimensionless)

69. ta-this-step;—the-definitioh-of The emission factor to produce one tonne of hot metal is

strietly associated with the type of reducing agent on which the iron ore reduction system

is based as per the identified baseline-and additionality-assessment—Baseline-emission
factorfor-baselineprocess-emissionsshal-becaleulated-asfollows.

EF _ Z (%Cp1,ixRApL,) o A4 Equation (4)
Ind,BL 100 12
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Where:

EF 1L = Emission factor to produce one tonne of hot metal in the baseline
seenario (tCOze/t of hot metal)

%Cpy; = Carbon content in percent of reducing agent i (e.g. coal coke, charcoal,
etc.) used in the baseline. It is considered equal to zero for renewable
charcoal.

RApy; = Quantity of Rreducing agent type i (e.g. coal coke, charcoal, etc.)
required to produce one tonne of hot metal in the baseline (tonne of
reducing agent/tonne of hot metal)l”

44/12 = Conversion factor from carbon to COze (dimensionless)

i = Type of reducing agent i (e.g. coal coke, charcoal, etc.)

70. The carbon fixation factor in the baseline scenario is calculated as follows.

%CHM,P],y Equation (5)
CcumpLy = 00
Where:
CcympLy = Carbon content fixed in hot metal per t of hot metal produced in year y
(t C/ t of hot metal)
%C )y = Percentage of carbon in hot metal (%) in the project situation in year y

5.3.4. Baseline upstream emissions from the production and supply of reducing agents

BUER4,y = BUEppy,y + BUErpr yg Equation (6)

Where:

BUEpgay = Baseline upstream emissions in from the production of reducing agents
in year y (tCOze)

BUEgg = Baseline upstream emissions from production fossil fuels (tCOze) in
yeary

72. The coal distillation produces coal coke/metallurgical coke and result in both carbon
dioxide and methane emissions. These emissions depend on the technology used in the
coal coke production and shall be calculated as below.

BUEpray = PpjyXEFco2e,coal coke,BLy*RABLi Equation (7)

17 In case of renewable and non-renewable reducing agent mix in the baseline reduction system, project
participants shall take into account GHG emissions in proportion to the use of fossil fuel and renewable
charcoal.
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Where:

BUEpgy,y = GHG emissions within the project boundary due to production of coal
coke used in the iron ore reduction facility in the baseline scenario
during year y (tCOz/yr)

Py = Hot metal production in year y (expected hot metal production of the

new iron ore reduction system) (tonnes of hot metal)

= Emission factor to produce one tonne of coal coke in the baseline

EFCOZe,coal coke,BL,)y
scenario supply chain (tCOze/ t of coal coke)

Quantity of coal coke necessary to produce one tonne of hot metal;

RABL,‘ n
l (t Coal coke /t of hot metal)

73. The emission factor of the coal coke production activity is directly associated with the type
of technology used in the coal distillation process. Under this methodology, the coke oven
emission factor accounts emissions associated with the coke oven gas flare (COG), CH4
and CO; leakage emissions from coke oven doors and lids.

74. If the coal coke production step is not under the control of the project proponent, the default
emission factors for emissions from coal coke production presented in the table below are
to be used. They may also be used if no coal coke production operational data are
available.

Table 3. Default emission factors for fugitive CHs and CO2 emissions from coal coke
production (COG)
Emission Bypassed COG (Kg/t of coal)
Uncontrolled Flared
Carbon Dioxide 10.5 390
Methanez 60 0.6
Total CO.eq 1270.5 402.6
*G]Mp_zg
Source: EPA, 2007

75. Unless properly justified, the project proponent shall use the most conservative value (i.e.
the lowest emission factor).

5.3.5. Baseline upstream emissions from coal production

76. The substitution of fossil fuels by renewable reducing agents, such as charcoal produced
from dedicated plantations reduces indirect (“upstream”) emissions associated with the
production of fossil fuels (BUErry), which can be calculated as per “TOOL15: Upstream
leakage emissions associated with fossil fuel use.”

77. For coal, the following emission stages are considered:

(@) Emissions from the operation of mining machinery;
(b) Fugitive methane emissions from coal mines and coal processing;

(c) Coal transport to the coal coke production sites.
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78. The project proponent shall only account upstream emissions that occur within the national
boundary. In addition, taking into account the cost-effectiveness, simplification good
practices and conservativeness rationale, the project proponent may choose to neglect all
or part of the baseline upstream emissions.

5.4. Project Emissions

sources of

project emissions shall be considered:

PEy :ME&W‘F ’LRPEIRH,)/_l_ PUERA,_’)/ Equation (8)
Where:
PE, = Project emissions in the-new-iron-orereduction-system-in year y (tCOze)
; ;n; = j i | i . | - | i =
IRPE pp; = (I?[g(j)ect)preeess emissions in the iron ore reduction facility in year y
2e
PUER,, = Project upstream emissions associated with the production and supply

of the renewable reducing agent in year y (tCO2z¢)
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5.4.2. Project emissions associated with iron reduction (PEry)

86. Fhe-process Project emissions from the use of reducing agent in the new iron ore

reduction process shall be calculated using-the-steps-outlined-below-as follows:
: leulati ” ] issions:

44 Equation (9)
PEIREpp;y = (PpjyXEFmapsy) — | PejyXClhmpyyX o
Where:
PEIRE pp;, = Project process emissions in the iron ore reduction facility in year y
(tCO2e)
Py = Hot metal production in year y (expected hot metal production of the
new iron ore reduction system (tonnes of hot metal)
EF 1ap)y = Emission factor of one tonne of hot metal production under the project

scenario (tCOzelt of hot metal) in year y *
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Ceympry = Carbon content per t of hot metal produced in the year y (t C/t of hot
o metal)
44/12 = Conversion factor from carbon to COze (dimensionless)

87. The emission factor to produce one tonne of hot metal is
~aleulati  oroi i :
() inthisstep-the definition-of the-emission-factorisstrictly associated with the

type of reducmg agent on WhICh the new iron ore reductlon system is based.

(%CpjXRAp;;) 44 Equation (10)
EFimapyy = 2 100 *12
Where:
EF 1nap)y = Emission factor of one tonne of hot metal production under the project
scenario (tCOzeft of hot metal) in year y 2°
%Cpy,; = Carbon content in percent of reducing agent i (e.g. coal coke, charcoal,
etc.) used in the project scenario. It is equal to zero for renewable
charcoal
RAp; = Reducing agent type i (e.g. coal coke, charcoal, etc.) required to
produce one tonne of hot metal (tonne of reducing agent/tonne of hot
metal)
44/12 = Conversion factor from carbon to COze (dimensionless)
i = Type of reducing agent i (e.g. coal coke, charcoal, etc.)

o culation-of-carbor fixation t .

88. The carbon fixation factor in the project scenario is calculated as follows:

%Cum,pyy Equation (11)
Ceumpry = ~ 100
Where:
Ceumpyy = Carbon content fixed in hot metal per t of hot metal produced in yeary
(t C/t of hot metal)?*
%C i,y = Percentage of carbon in hot metal (%)in year y

21 Adopting a conservative approach, the carbon fixed under the project scenario will be accounted as zero
under this proposed new methodology.
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sector.

90. The project upstream emissions calculations shall be carried out as outlined below.

PUERAERsp;y = PEpry + PEgcy + PUERg, Equation (12)
Where:

PUERAE,p;,, = Project upstream emissions associated with production and supply of
reducing agents and-transpertin year y intheprojectscenario (tCOze)

PEpg, = Project emissions associated with the production of reducing agents
within the project boundary in-the-project-scenario during in year y;
(tCO2lyr)

PEgc, = Project emissions associated with the cultivation of biomass in the

dedicated plantation in year y (tCOze)
PUE, = Project upstream emissions from coal production (tCOze€) in year y

5.4.3. Project emissions associated with the production of the renewable reducing agent
(PEepry)

92. Methane emissions in the charcoal carbonization process are calculated as follows:

PEPR,y = PP],yXEFCHél,charcoal,BL,yXFBL,charcoalXGWPCH4 Equation (13)
Where:
PEpg, = Project emissions associated with the production of charcoal used in the

iron ore reduction facility during year y (tCO2/yr)

= Hot metal production in year y (hot metal production of the new iron ore

Ppyy
reduction system) (tonnes of hot metal)

= Emission factor to produce renewable charcoal identified in the project

EF crrgcnarcoal b,
HATEOLERY supply chain in the baseline scenario (tCHa/t of charcoal)

Fp1 charcoal = Quantity of charcoal necessary to produce one tonne of hot metal in the
baseline scenario (t charcoal/t of hot metal)
GWP = Global warming potential for CHa (tCO2e/tCHa)
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93.

The methane emission factor from the carbonization activity is associated with the type of
technology used and the actual operation of the carbonization process. Project
participants could choose between two options:

(a) Option 1: Calculation of methane emissions based on the best fit statistical
relationship between methane emissions and gravimetric yield, in accordance with
the most recent version of “ACM0021: Reduction of emissions from charcoal
production by improved kiln design and/or abatement of methane”. In this case,
the methane emission factor of the carbonization process can be estimated as
follows:

EFcyacharcoalBLy = f(¥YsL) Equation (14)

Where:

= Emission Factor to produce one tonne of renewable charcoal identified

EF ¢4 charcoal BL,
oLy in the supply chain in the baseline scenario (tCHa/t of charcoal)

i = Carbonization gravimetric yield in the baseline scenario (t charcoal/t
wood on dry basis)

(b) Option 2: Methane emission factor using helium tracing methods as per the most
recent version of small scale methodology AMS-III.K.

97.

98.

Project emissions associated with the cultivation of land to produce biomass
feedstock in dedicated plantations (PEgcy)

Project emissions associated with the cultivation of land in a dedicated plantation are
estimated by following the provisions in “TOOL16: Project and leakage emissions from
biomass”.

Project participants should clearly document and justify in the CDM-PDD which emission
sources are applicable to the project activity.
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54.7.

100.

101.

102.

5.5.
103.

104.

Project upstream emissions from coal production (PUEgry)

In case the project scenario involves the use of coal coke as reducing agent in the iron
ore reduction system, upstream emissions attributable to the production of coal can be
calculated as per “TOOL15: Upstream leakage emissions associated with fossil fuel use”.

The following emission stages are considered:

(@) Emissions from the operation of mining machinery;

(b) Fugitive methane emissions from coal mines and coal processing;
(©) Coal transport to the coal coke production sites.

Project participants may neglect these sources of emissions under the project scenario if
they are neglected under the baseline. Project participants should clearly document and
justify in the CDM-PDD which emission sources are applicable to the project activity.

Leakage
The leakage emissions are calculated as follows:
LEy, = LEctivity,y Equation (15)

Where:

LE,

Leakage emissions in year y (tCO2)

8 Leakage emissions due to shift of pre-project activities in year y (tCO2)

Please note that the overall leakage emissions shall not be less than zero. In cases where,
in yeary, LEy is less than zero, consider it as zero.

; — | S .

105.

Leakage emissions due to shift of pre-project activities shall be calculated according to
section 7 of the TOOL16: PI’OjeC'[ and Ieakage emlssmns from blomass” Ihe—le&kage
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5.6. Emission Reductions

117. Emission reductions are calculated as follows:

118. Upstream emissions are to be counted in the emission reduction calculation only in case
the project upstream emissions are higher than the baseline upstream emissions.

119. Despite the interdependency among the components of the iron ore reduction system, the
differences in the total estimation of upstream emissions (production of reducing agents)
in the baseline and upstream emissions in the project shall be accounted as zero if these
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emissions in the baseline are higher than those of the project.?> Thus only emissions
reductions based on the use of renewable reducing agents in the iron ore reduction facility
will generate CERs.

ER, = BE, — PE, — LE;, — MAX (0, BUER 4y -RAEgr — PUER , RAEp, ) Equation (17)

Where:
ER, = Emission reductions in year y (tCOze/yr)
BE, = Baseline emissions in year y (tCOze/yr)
PE, = Project emissions in year y (tCO2/yr)
LE, = Leakage emissions in year y (tCO2/yr)
BUERy yRAEg = Baseline upstream emissions from the production and supply of the
reducing agent in year y (tCOze)
PUER, RAER,, = Project upstream emissions associated with production and supply of

reducing agents in year y (tCOze)

2 ol rod § hodoloav_imol ion_in 2% and 3% crediti
pertods
5.8. Data and parameters not monitored

121. In addition to the parameters listed in the tables below, the provisions on data and
parameters not monitored in the tools referred to in this methodology apply.

Data / Parameter table 1.

Data / %
0Cyq, ;

Parameter: BLi

Data unit: %

Description: Carbon content in percent of in the non-renewable reducing agent i in the
baseline scenario

Source of data: Refer to Baseline Emissions section for applicable guidance

Measurement N/A

procedures (if

any):

Any comment: The carbon content of renewable reducing agent shall be considered zero
as this carbon is neutral due to its renewable biomass dedicated
plantations origin
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Data / Parameter table 2.

Data / R

Parameter: P

Data unit: tonne of reducing agent/tonne of hot metal

Description: Reducing agent type i (i.e. coal coke) required to produce one tonne of hot
metal

Source of data: Refer to Baseline Emissions section, for applicable guidance

Measurement N/A

procedures (if

any):

Any comment:
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Measurement | N/A
procedures-(if

any):

ARy-comment:
Data/Parametertable 8—
Data/

Parameter: _fﬁ
Data-unit: Unitnumbers

procedures-(if
any):
Any-comment:
Data/Parametertable- 9—

Data/Parameter: E
BLmachine
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Data/Parametertable 11—
Data
Parameter: rB'—fW
Data-unit: tCO2 (e}t Coal
" CHa fugit — = — -
Losointe 3 |t|u|e SHISHER S b s R e e
E  data: F i — on f lcabl "
Measurement NEA
procedures{i
any):
Any-comment: Use-Methane GWP-factorof 21 to-covert CHs-emissions-to-CO2-emissions
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Data/Parametertable 12—
Data/ E
Parameter: BLcleany
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Data/Parametertable 17—
Bata EF
Parameter: v,km,CO2,BL,y
Data-unit: {CO2/km
Description: COz-emissiontactorforthetype-v-ofvehicle-during-the-yeary-inthe

baseline-scenario

data: F T — o f Loabl o
Measurement NAA
procedures{i
any):
Any-comment:
Data / Parameter table 18.
Data / EF
Parameter: CO2e,coal coke,BLYy
Data unit: tCO2e/ t of coal coke
Description: Emission factor to produce one tonne of coal coke in the baseline scenario

Source of data:

Refer to Baseline Emissions section for applicable guidance
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Measurement Estimated
procedures (if

any):

Any comment:

Data/Parametertable 19—
Data/ |
Parameter: =" CH4,charcoal BL,y
Data-unit: {CH. -/t of charcoal
Deseription: mission-Factorto
he | i ;

procedures-(if
any):
Any-comment: | NJA
BatatfParametertable 20—
Data/

For e

Any-comment: | NAA

Data / Parameter table 21.

Data / GWPcH4

Parameter:

Data unit: (tCO2¢/tCHa4)

Description: Global warming potential of CH4

Source of data: IPCC

Measurement 21 for the first commitmentperied: Shall be updated according to any
procedures (if future COP/MOP decisions

any):

Any comment: -

Data/ Parametertable 22—

Pata/ ¥eL

Parameter:

Data-unit: tcharcoal/ twood-on-dry basis
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Desecriotion: ~arbonizat - etric vield in the baseli -
 data: F T — o f Lcabl i

Measurement N/A

procedures-(if

any):

Any-comment:

Data / Parameter table 23.

Data / EGBL,bIast_furnace

Parameter:

Data unit: MW hKile\Watt

Description: Electricity generatedien from blast furnace recovered gas in the baseline

scenario

Source of data:

On-site measurements Measuring-device

Measurement
procedures (if

any):

Use calibrated electricity meters Cheek-the-measuring-device-forpower
: :

Any comment:

Data collected from internal sources of an average of minimum 3 years of
electricity generation. Measurement occurs continuously

BatatfParametertable 24—
Data/ EE EE___
Parameter: =""diesel,PJ 7 =" gasolinePJ
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QAQC NA

procedures:

Data EFE

Parameter: v,km,CO2,PJy

Description: COq-emissionfactorforthe-type-v-of vehicle-during-the-yeary-in-the
; .

T— . SRR

Measurement | IRCC 2006
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122.

123.

124,

Data / Parameter table 28.
Data / CF
Parameter:
Data unit: tonnes C (tonne d.m.)-1
Description: Carbon fraction of dry biomass
Source of data: IPCC default
Measurement N/A
procedures (if
any):
Any comment:

Monitoring methodology
-

All data collected as part of monitoring should be archived electronically and be kept for
at least for two years after the end of the last crediting period. 100% of the data should be
monitored if not indicated otherwise in the tables below. All measurements should be
conducted with calibrated measurement equipment according to relevant industry
standards.

In addition, the monitoring methodology outlines the steps and procedures of monitoring,
data collection, storage and reporting on the project throughout the crediting period and
provides guidance in the implementation of the monitoring plan in order to transparently
calculate the emissions associated with the project.

The monitoring of annual iron ore reduction under project activities facilitates the
calculation of the emissions and emission reductions achieved under the project. The data
to be collected in the project monitoring outlined below and the procedures to be followed
in collecting the data shall be presented in the monitoring plan eftheproject.
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137.

6.3.

The monitoring and collection of data shall follow standard operational procedures. These
standard operating procedures have to take the national and international standards into
account, wherever required. The data collected should be archived electronically and be
kept at least for 2 years after the end of the last crediting period.

Data and parameters monitored

Data / Parameter table 29.

Data / Parameter: P
PJy
Data unit: Tonnes of Hot Metal (t)
Description: Hot metal production in project scenario in year y (expected hot metal

production of the new iron ore reduction system)

Source of data:

Iron reduction facility operation

Measurement
procedures (if any):

Total production is weighted

Monitoring frequency:

Measured daily, aggregated annually

QA/QC procedures:

Monitoring equipment shall be calibrated periodically100%-ofthe-total
: uetion facil I ahtod

Any comment:

N/A

Data / Parameter table 30.

procedures (if any):

Data / Parameter: 0
%C PJ,i
Data unit: %
Description: Carbon content of the nen-rerewable reducing agent i, in percent
Source of data: Project monitoring data
Measurement Sample measurement shall be done using representative statistical

calculations

Monitoring frequency:

Measured monthly, averaged annually

QA/QC procedures:

Standard Operating procedures (SOPs) including procedures of
regular calibration of measuring equipment shall be applied

Any comment:

The carbon content of renewable reducing agent shall be considered
zero as this carbon is neutral due to its renewable biomass dedicated
plantations origin

Data / Parameter table 31.

Data / Parameter:

RA

Data unit:

tonne of reducing agent/ tonne of hot metal

Description:

Non-renewable reducing agent type i (e.g. coal coke, coal, etc.)
requirement to produce one tonne of hot metal in the project scenario

Source of data:

Project monitoring data
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Measurement Actual consumption of reducing agent will be measured, by
procedures (if any): appropriate methods

Monitoring frequency: | Measured monthly, averaged annually

QA/QC procedures: Standard Operating procedures (SOPs) including procedures of
regular calibration of measuring equipment shall be applied

Any comment: N/A

Data / Parameter table 32.

Data / Parameter: %Q'Mmy

Data unit: %

Description: Percentage of carbon in hot metal

Source of data: Iron reduction facility operation

Measurement Sample measurement shall be done using representative statistical
procedures (if any): calculations

Monitoring frequency: | Measured monthly, averaged annually

QA/QC procedures: Standard Operating procedures (SOPs) including procedures of
regular calibration of measuring equipment shall be applied

Any comment: The carbon content of the pig iron produced with renewable charcoal

only willalways-be is considered zero

Data/Parametertable 33—
BatatParameter: 'VW
Dataunit: Unitaumbers
hicl Y - -
o . torina.d
— hvehicl

Data-unit: Unit-numbers
ol Y ; -
o - torina.d
— b fuel
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Data-unit: Unit numbers
I_FI'I el tvoe t ol ;
scenario

:  data: Pro torinad

Measurement N/A

Data-uhit: km-in-yeary
.. .I h of vehicl itk fuel T
project-scenario
 data: 5 == |
Measurement NZIA

coring kil ﬁ b of vehicl ith fuol
Data/Parametertable 37—
Data/Parameter:

e
Beseriptior ~verage fuel consH ption-of-vehicle-type-v-with-fuel-type Hn-the
Measurement N/A
QAIQC procedures:

; | | onal value ! ; —

Data/Parametertable 38—
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Data / Parameter table 40.

Data / Parameter: EF
CH4,charcoal,PJ,y
Data unit: t CHa/t of charcoal
Description: Emission Factor to produce one tonne of renewable charcoal

identified in the project supply chain

Source of data:

Project supply chain

Measurement
procedures (if any):

Estimated based on the data monitored from the reducing agent
supply operation to the iron ore reduction facility or based in the
reliable data

Monitoring frequency:

Annual

QA/QC procedures:

Any comment:

Local and regional value has the priority

Data / Parameter table 41.

Data / Parameter:

R

J,charcoal

Data unit:

Tonne of charcoal/tonne of hot metal

Description:

Quantity of renewable charcoal to produce one tonne of hot metal in
the project scenario

Source of data:

Project operation
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Measurement Actual data of Blast furnace operation
procedures (if any):

Monitoring frequency: | Monitored daily, calculated annually

QA/QC procedures: SOPs

Any comment: N/A

Data/Parameter: E

PJ, machine,y
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Data/Parameter: E

PJ, machine,y
Data-unit: SO/t Coal
T — SHC . ‘ . - | | el

rirore it : ol

Data/Parameter:- E

PJ, fugitive,y
Data-unit: {CO/t Coal
Eo— CHufuciti R | ; Loaher - -

S
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Data/Parametertable 46—
Data/Parameter:
Erraemy
otion: lectric - — I | loani

s i : ol

Data / Parameter table 48.

Data / Parameter: EF
CO2¢,coal coke,PJy

Data unit: tCO2eft of Coal coke

Description: Emission factor to produce one tonne of coal coke in the project
scenario supply chain

Source of data: Project supply chain

Measurement Estimated based on the data monitored from the reducing agent

procedures (if any): supply operation to the iron ore reduction facility or based in the
reliable data
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Monitoring frequency: | Annual
QA/QC procedures: SOPs
Any comment: Local and regional value has the priority

59 of 96



CDM-MP77-A03
Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore

reduction-process-through-the-establishment-of a new iron ore reduction system

Version 03.0
Sectoral scope(s): 09

60 of 96



CDM-MP77-A03
Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore

reduction-process-through-the-establishment-of a new iron ore reduction system

Version 03.0
Sectoral scope(s): 09

61 of 96



CDM-MP77-A03
Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore

reduction-process-through-the-establishment-of a new iron ore reduction system

Version 03.0
Sectoral scope(s): 09

62 of 96



CDM-MP77-A03

Draft Large-scale Methodology: AM0082: Use of charcoal from planted renewable biomass in the-iron-ore
reduction-process-through-the-establishment-of a new iron ore reduction system

Version 03.0

Sectoral scope(s): 09

Data/Parametertable 62—

PG

%

Annual-human-population-growth

NAA

¥Yearl

Data-collected-from-official- sources-orsurveys

Data / Parameter table 63.

Data / Parameter: EGprJ blast_furnace

Data unit: MW hkieWatt

Description: Electricity generatedien from blast furnace recovered gas in the
project scenario

Source of data: On-site measurements Project-monitoring-data

Measurement Use calibrated electricity meters Cheeck-the-measuring-device-for

procedures (if any): power-generation-and-consumption

Monitoring frequency: | Annually

QA/QC procedures:

Any comment: Data collected from internal sources. Measurement occurs
continuously
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Where:
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N.O
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R_A'Pgm

1 In case the coal mining activities occurs outside the host country(ies) those emissions can be
conservatively neglect.
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