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GS VER Methodology

“Fuel switch from fossil fuels to biomass residuem boilers for heat generation”

I. SOURCE AND APPLICABILITY

Source

This methodology is based on the existing CDM Mdtiogy AM0036 / Version 02.2: “Fuel switch from
fossil fuels to biomass residues in boilers fortlyemeration”.

Revisions allow for the use of the project’s prignanergy consumption instead of the generatedih¢hé
calculation of the baseline G@missions from the combustion of fossil fuels, wkige thermal efficiency of
the baseline boiler is unknown.

AMO0O036 / Version 02.2 also refers to the latestraped versions of the following tools:

"L Tool for the demonstration and assessment of acdiiity

" Tool to determine methane emissions avoided fraapadial of waste at a solid waste disposal site

Selected approach from paragraph 48 of the CDM moddies and procedures

“Existing actual or historical emissions, as apdiie”

Definitions
The following definitions apply for this methodolog

Biomassis non-fossilized and biodegradable organic materigimmating from plants, animals and
microorganisms. This shall also include produgysproducts, residues and waste from forestry afeded
industries as well as the non-fossilized and bioaidaple organic fractions of industrial and muratiwastes.
Biomass also includes gases and liquids recoveoed the decomposition of non-fossilized and
biodegradable organic material.

Biomass residuesnean biomass by-products, residues and wastersieam agriculture, forestry and
related industries.

Heat refers to heat that is utilized (e.g. steam ordastes used for processes). Waste heat is natecbve
under the definition of Heat for the purpose oétisimethodology.

Efficiency of heat generationis defined as the quantity of heat generated pieiquantity of fuel fired (both
expressed in terms of energy using the same uriit®¥average net efficiency of heat generatiorefers to
the efficiency of heat generation over a longeetinterval that is representative for differentdsand
operation modes, including start-ups (e.g. one)ydarcase of several boilers, the average effimyeof heat
generation in these boilers corresponds respegtivghe heat generated by all boilers dividedHsydquantity
of fuel fired in all boilers (both expressed in §@me energy units).
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Applicability

The methodology is applicable following the spectfiold Standard eligibility criteria as set outlire
applicable Gold Standard rules and procedures. Aiegrthere is a conflict between the CDM and GS
applicability criteria, GS criteria take precedence

The methodology is applicable to project activifieglving the replacement of (an) existing fogsikd
boiler(s) by new boiler(s) that fire(s) mainly aialy biomass residues (some fossil fuels may bfred,
however in line with Gold Standard specific eligjtyicriteria’).

The project activity may be based on the operaifdmreat generation boiler(s):

* In an agro-industrial plant generating the bionrasiues, which is used in the activity; or
* Inanindependent plant where the biomass resiaitgeprocured from the nearby area or a market.

The methodology is applicable under the followingditions:

e The heat generated in the boiler(s) is:
0 Not used for power generation; or

o If power is generated using the heat generatetidopailers, it is not increased as a result of the
project activity, i.e.,

(a) The power generation capacity installed remainfianged due to the implementation of
the project activity and is maintained at the prejget level throughout the crediting period;
and

(b) The annual power generation during the creditingpdds not more than 10% larger than
the highest annual power generation in the mosintettiree years prior to the
implementation of the project activity.

« The use of biomass residues or increasing thefusiernass residues beyond historical levels is
technically not possible at the project site withasignificant capital investment in:

0 The replacements of existing boilers

o Orin anew dedicated biomass supply chain estedlifor the purpose of the project (e.g.,
collecting and cleaning contaminated new sourcdsarhass residues that could otherwise not
be used for energy purposes).

» The efficiency of the fossil fuel boiler(s) repladey the new boiler(s) is unknown. Project propasen
shall provide evidence that the replaced boilexg lzasignificantly lower efficiency than the bioreas
boilers installed due to the project activity. Thimll be demonstrated based on the age of thiéngxis
boiler(s), the status of the technology design. (@ogeconomizers used for the recovery of
condensation heat) and operation (e.g. limitedrobof boiler regulation), or industry surveys amrd/
expert's opinion at the time of validation.

» Existing boilers at the project site have not usiednass or biomass residues for heat generation
during the most recent three yeégpsor to the implementation of the project acyit

! See applicable Gold Standard rules and procedures.
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* No biomass types other than biomass residues fiaed@bove, are used in the boiler(s) during the
crediting period.

» For projects that use biomass residues from a ptimfuprocess (e.g. production of sugar or wood
panel boards), the implementation of the projeatistot result in an increase of the processing
capacity of raw input (e.g., sugar, rice, logs,)atcin other substantial changes (e.g., prodoahge)
in this process;

* The biomass residues used at the project sitesiteewhere the project activity is implementedalsh
not be stored for more than one year;

* No significant energy quantities, except from tgargation or mechanical treatment of the biomass
residues, are required to prepare the biomassuessidr fuel combustion, i.e. projects that process
the biomass residues prior to combustion (e.gerifisation of waste oils) are not eligible undeist
methodology;

» The biomass residues are directly generated girtiect site or transported to the project site by
trucks;

» Biomass residues sourced outside of the projeedsitnot involve a decrease of carbon pools, in
particular dead wood, litter or soil organic carpon the land areas where the biomass residues are
originating from. Biomass residues generated aptbiect site are of renewable origin, i.e. they
originate from land areas where sustainable managepnactices are undertaken to ensure in
particular that the level of carbon stocks on tHaed areas does not systematically decrease over
time (carbon stocks may temporarily decrease dbauteesting) and any national or regional forestry,
agriculture and nature conservation regulationscaneplied with. Furthermore, if the land areas are
forests, they shall remain so. If these land aaeasroplands or grasslands, they shall remain be o
reverted to forests.

» In case of project activities that involve the eef@ment or retrofit of existing boiler(s), all @s)
existing at the project site prior to the implenaginn of the project activity should be able to igpe
until the end of the crediting period without amyrofitting or replacement, i.e. the remaining
technical lifetime of each existing boiler shoutdlege start of the crediting period be larger ttan
duration of the crediting period (7 or 10 yearspglicable). For the purpose of demonstrating this
applicability condition, project participants shdwaetermine and document the typical average
technical lifetime of boilers in the country and®e in a conservative manner, taking into account
common practices in the sector and country. Thig be done based on industry surveys, statistics,
technical literature, historical replacement resasfiboilers in the company, etc. The age of the
existing boiler(s) and the average technical lifietiof boilers in the country and sector should be
documented in the PDD.

Furthermore, this methodology is only applicablthé most plausible baseline scenario(s):

2 If the three most recent historical years priothi® implementation of the project activity are representative for the
situation at the project site (e.g., a droughtnie gear, a boiler unit or plant not operating dgi@ncertain year for
technical reasons, etc), project participants nli@yreatively select the five most recent historigaérs from which one
year may be excluded if deviating significantlyrfr@ther years. The selection by project partidipahould be
documented in the CDM-PDD and be applied to adiwvaht provisions and equations throughout this odlogy in a
consistent manner, including the applicability citind.
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« For heat generation is either case H2 or case htb; a

» For the use of biomass residues is case B1, B2BBand/or B5. If case B5 is the most plausible
scenario, the methodology is only applicable if:

(a) The plant where the biomass residues would be aséeledstock in the absence of the project
activity can be clearly identified throughout threditing periods;

(b) The fuels used as substitutes for the biomassuesidt that plant can be monitored by project
participants.

The applicability conditions outlined in the latesproved version of the “Tool to determine methane
emissions avoided from disposal of waste at a sadiske disposal site”, in addition to the aboviedls
applicability conditions, apply if:

« CH, emissions, from the treatment of biomass residodhe baseline are included;
*  Where case B2 is identified as the most plausibfeline scenario for the use of biomass residues.

Project activities covered by the methodology dassified in the following CDM project sectoral peo
categories:

Sectoral scope 01: Energy industries (Renewable+¥enewable sources) ;
Sectoral scope 04: Manufacturing industries.
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II. BASELINE METHODOLOGY

Project boundary

For the purpose of determining GHG emissions optiogect activity, project participants shall include
the following emissions sources:

» CO, emissions from on-site fossil fuel and electricbnsumption that is attributable to the project
activity. This may include fossil fuels or electty used for on-site transportation or preparatbn
the biomass residues, e.g., the operation of shrsdut other equipment, but shall not include
fossil fuels co-fired in the boiler(s);

* CO, emissions from off-site transportation of biomessidues that are combusted in the boiler(s)
to the project site.

For the purpose of determining thaseline project participants shall include the followiegnission
sources:

* CO, emissions from fossil fuel fired for heat genamatin boilers that are displaced by heat
generation with biomass residues.

Where the most likely baseline scenario for theafghe biomass residues is that the biomass residu
would be dumped or left to decay under aerobicmaeeobic conditions (cases B1 or B2) or would batu
in an uncontrolled manner without utilizing it fenergy purposes (case B3), project participants may
decide whether to include Gldmissions from the treatment of biomass residuéisa baseline and from
combustion of biomass residues in the boilers énpttoject boundary. Project participants shafiegit
include CH emissions for both project and baseline emissiorexclude them in both cases, and
document their choice in the GS VER PDD.

The spatial extent of the project boundary encosgms

* The boiler(s) and related equipment at the prgjitet

* The means for transportation of biomass residuéisetproject site (e.g., vehicles);

e The site where the biomass residues would have Ibéiefor decay under anaerobic conditions.
This is applicable only to cases where the biomasislues would in the absence of the project
activity be dumped under anaerobic conditions.
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Table 2: Summary of gases and sources includedtime project boundary, and
justification/explanation where gases and sourcesenot included

rellizs

bon

=

bon

bon

Source Gas | Included? Justification / Explanation
Fossil fuel CGO, Yes
combustion in
boilers for heat | CH, No Excluded for simplification. This is conserivat
generation
Q N,O No Excluded for simplification. This is conservau.
@ It is assumed that C;, emissions from surplt
g Uncontrolled CO, No biomass residues do not lead to changes of car
X pools in the LULUCF sector.
burning or deca - — e e
' Project participants may decide to include
of the biomass To be o
: . emission source, where cases B1, B2 or B3 are
residues CH, | decided by] . . . ; :
identified as the most likely baseline scenario fq
PPs : i
the use of the biomass residues.
N,O No Excluded for simplification.This is conservativ
On-site fossil CG, Yes
fuel and Excluded for simplification. This emission sou
electricity CH, No is assumed to be very small.
consumption
Excluded for simplification. This emission sou
N.O No .
is assumed to be very small.
Off-site CO, Yes
transportation of CH NoO Excluded for simplification. This emission sou
biomass residue 4 is assumed to be very small.
Excluded for simplification. This emission sou
N,O No .
is assumed to be very small.
= It is assumed that C; emissions from surplt
2 . CO, No biomass residues do not lead to changes of car
© | Combustion of ;
< . . pools in the LULUCF sector.
+~ | biomass residue - — : .
o This emission source must be included if pro
2 | for heat To be - : . .
) . . participants decide to include ¢Emissions from
S | generation CH, | decided by, . .
PPs unqontrol_led burnlng_or decay o_f the biomass
residues in the baseline scenario.
Excluded for simplification. This emission sou
N,O No .
is assumed to be small.
It is assumed that C; emissions from surplt
CO, No biomass residues do not lead to changes of car
pools in the LULUCF sector.
Biomass storage Excluded for simplification. Since biome
9 CH, No residues are stored for not longer than one year
this emission source is assumed to be small.
Excluded for simplification. This emissions sou
N,O No .
is assumed to be very small.
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Procedure for the selection of the most plausibledseline scenario

For identification of the most plausible baselinergario, project participants shall use the follaystep-
wise procedure.

Stepl: ldentification of alternative scenarios tdhe proposed GS-VER project activity that are
consistent with current laws and regulations

Identify all realistic and credible alternativestie project activity that are consistent with entrlaws
and regulations. Realistic and credible altermatishould be separately determined for the follguivo
components of the project activity:

« Heat generation in the absence of the projectigtiv
«  What would happen to the biomass residues in therede of the project activity;

The alternatives to be analyzed Farat generationmay include, inter alia:

H1: The proposed project activity not undertakea &S-VER project activity (heat generation with
biomass residues);

H2: Continued operation of the existing boiler(s) uding same fuel mix or less biomass residue
in the past;

H3: Continued operation of the existing boiler(s) usindifferent fuel (mix

H4: Improvement of the performance of the existing dmgs);

H5: Continued operation of the existing boiler(s) uding same fuel mix or less biomass residue

in the past AND installation of (a) new boiler(aat is/are fired with the same fuel type(s) and
the same fuel mix (or a lower share of biomassha®xisting boiler(s);
H6: Replacement of the existing boiler(s) with new exg#)

The alternatives (including combinations) to belyred foruse of biomass residuesiay include,
inter alia:

B1: The biomass residues are dumped or left toydeeder mainly aerobic conditions. This applies,
for example, to dumping and decay of biomass residun fields;
B2: The biomass residues are dumped or left to decdgrushearly anaerobic conditions. T

applies, for example, to deep landfills with mdrart 5 meters. This does not apply to biomass
residues that are stock-pifeat left to decay on fields;

B3: The biomass residues are burnt in an uncontrolleaher without utilizing them for eneri
purposes;

B4: The biomass residues are sold to othinsumers in the market and the predominant usest
biomass residues in the region/country is for epprgposes (heat and/or power generation);

B5: The biomass residues are used as feedstock ircagsr¢e.qg., in the pulp and paper indus

B6: The biomass residues are used as fertil

B7: The proposed project activity not undertaken GS-VER project activity (use of the bioma
residues for heat generation);

B8: Any other use of the biomass resid

If biomass residues have already been used forgesatration at the project site prior to the
implementation of the project activity, the mosayible baseline scenario for the use of the biemas

% Further work is undertaken to investigate to whegtent and in which cases methane emissions nay from
stock-piling biomass residues. Subject to furtheights on this issue, the methodology may besesli
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residues should only be determined for the additibiomass residues used over and above the kistori
use levels.

Where different types or sources of biomass residwoe used in the project activity, the most plalasi
baseline scenario for the use of biomass resichmdd be determined for each type and source of
biomass separately. The respective biomass reigas, quantities and sources should be documented
transparently in the GS-VER-PDD.

The alternatives to the project activity shall bedmpliance with all applicable legal and regutato
requirements — taking into account EB decisionf waspect to national and/or sectoral policies and
regulations in determining a baseline sceffarieven if these laws and regulations have objestither
than GHG reductions, e.g. to mitigate local ailyg@n. For example, such requirements could idela
regulation on energy efficiency or emission stadddor boilers.

If an alternative does not comply with all applieakegislation and regulations, then show thatedam
an examination of current practice in the countryegiion in which the law or regulation applieysb
applicable legal or regulatory requirements ar¢esyatically not enforced and that non-complianci wi
those requirements is widespread in the counfrthid cannot be shown, then eliminate the altévaat
from further consideration.

Step 2: Barrier analysis to eliminate alternativego the project activity that face prohibitive
barriers

Establish a complete list of barriers that woulevent alternative scenarios for heat generatidorahe
use of biomass residues to occur in the absentte @S-VER, using the guidance in Step 3 of thestat
approved version of the “Tool for the demonstraton assessment of additionality”.

Since the “proposed project activity not being segfied as a GS-VER project activity” shall be ofhthe
considered alternatives, any barrier that may priethe project activity to occur shall be includedhat
list. Show which alternatives for heat generatiod the use of biomass residues are prevented|bgsat
one of the barriers previously identified and efiate those alternatives from further consideratiath.
alternatives shall be evaluated for a common sbaofers.

If there is only one alternative for heat generaiod one scenario for the use of biomass resitiaéss

not prevented by any barrier then these alternative identified as the baseline scenario. Where m
than one credible and plausible alternative fot geaeration or for the use of biomass residuesiresn
project participants shall, as a conservative aptiom use the alternative baseline scenario #stlts in
the lowest baseline emissions as the most likedglbee scenario, or conduct an investment analysis
(Step 3).

Step 3: Investment analysis (optional)
Conduct an investment analysis, consistent wittgthidance in Step 2 of the latest approved versfon

the “Tool for the demonstration and assessmendiditianality” for all combinations of alternativésr
heat generation and the use of biomass residueartheemaining after the previous step. The

* Annex 3 of the 22nd EB meeting report: “Clarifiosis on the treatment of national and/or sectoséities and
regulations (paragraph 45(e)) of the CDM Modalitiesl Procedures) in determining a baseline scenario
(version 2)".
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economically most attractive combination of alteives for heat generation and use of biomass residu
are deemed as the most plausible baseline scenario.

Additionality

Project participants should use the latest approeesion of the “Tool for the demonstration and
assessment of additionality”, consistent with tbh&gnce provided above on the selection of the most
plausible baseline scenario.

Baseline emissions

Baseline emissions include @&missions from fossil fuel combustion in the bl the absence of the
project activity and, if included in the projecturmary, CH emissions from the treatment of biomass
residues in the absence of the project activity:

BEy = BEHG’y + BEBEy D

Where:

BE, = Baseline emissions during the year y (.e/yr)

BEhcy = Baseline emissions from fossil fuel combustionHeat generation in the boiler
(tCOulyr)

BEgey = Baseline emissions due to uncontrolled burningemagt of the biomass residt
(tCOselyr)

a) Baseline emissions from fossil fuel combustion boiler(s) for heat generation (Bl )

Baseline emissions from fossil fuel combustiorhia boiler(s) are determined by multiplying the pim
energy input provided by firing biomass residuealifboilers at the project site with the €@mission
factor of the fossil fuel type that would be usedthie absence of the project activity:

(2)
BEic.y = El by piomass.y | EFee coz
Where:
BEnGy = Baseline emissions from fossil fuel combustiontfeat generation in ttboiler(s
(tCO2elyr)
El p3 piomassy = Primary energy input provided by firi biomass residuein all boilers a the projecsite
during the yeay (GJ/yr)
EFer cony = CQO; emission factor of the fossil fuel type displacghibmass residues (t( /GJ,

For the purpose of determinifidrer co2y aS a conservative approach, the least carborsingefuel type
(i.e. the fuel type with the lowest G@mission factor per GJ) should be used amongogsl types used
in the heat generation equipment at the projegtdsiting the most recent three years prior to the
implementation of the project activity and the fbsel types used in the heat generation equipragttie
project site during the year y. In case of fuelitides as fire accelerafFgr -0, Shall be addressed in a
conservative manner by taking into considerati@r#tio between net calorific values of the fued &me
fuel additive.
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Elpspiomassy IS €valuated via two independent ways: directéyprimary energy inpui(,) and indirectly
via heat generation and boiler efficien&}4. Consistency is checked in the following Way

- _[(El, +El,)/2 if AElI <¢, +¢, 3)
P biomassy | min(El ,, El, ), otherwise

Where:

Elp piomassy = Primary energy input provided by firing biomasddass in all boilers at the proje
site during the yeay (GJ/yr)

El, = Primary energy input provided directly via primamyergy input at the project s
during one year (GJ/yr)

El, = Primary energy input provided indirectly via heahgration and boiler efficiency
the project site during one year (GJ/yr)

8,5 = Expected measuring errors of monitorEl; andEl, in the year y (GJly

Method 1 (direct via primary energy input)

El; is determined based on the biomass residuesriasad for heat generation in the boiler(s), @kin
into account all biomass residue tyeged in the project boilers during a yearas follows:

El, =) BF,, [NCV, (4)
k

Method 2 (indirect via heat generation)

El, is determined based on the heat generated bytleg(b) and their efficiencies less the energyinp
by fossil fuel types fired in the project boilers during a yaaras follows:

°>The efficiencyniier e Of the replaced fossil fuel boiler is unknown. $tated in the applicability criteria replaced
boilers must have a significantly lower efficierttyan the newly installed biomass boiler(s):

With Mgiier 8 2 Mooiler Fr

it follows:
HCP_] biomass. — HGPJ,total,y < HGPJ,totaJ,y (2'1)
Y Y Mociler BF Tociter Fr

Therefore, the substitution &fG/ /7ysiier e With El is conservative.

HCp; biomass.y = Primary energy provided with incremental biomassces used as a result of the project
activity during the yeay (GJ/yr)

HGp; totaly = Total heat generated in boilers at the project sang both biomass residues and fossil fuels,
during the yeay (GJ/yr)

Nboiler £F = Average net efficiency of heat generation in thgdn(s) when fired with fossil fuels

Nboiler BF = Net efficiency of heat generation in the boilesg)en fired with biomass residues
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HG
Elz — PJ total,y —ZFC.,y DNC\/I (4.2
TTooiter BF i
Where:
El, = Primary energy input provided indirectly via heahgration and boiler efficiency
the project site during one year (GJ/yr)
HGej totaly = Total heat generated in boilers at the project agng both biomass residues :
fossil fuels, during the year(GJ/yr)
NCV, = Net calorific value of the biomass residue tk (GJ/ton
FCy = Quantity of fossil fuel typi fired in all boiler(s) t the project site during the yey
(mass or volume unf)
NCV, = Net calorific value of the fossil fuel tyfi (GJ/mass or volume ur
Nooiler.BF = Net efficiency o heat generatioin the boiler(s) when fired with biomass resid

b) Baseline emissions due to uncontrolled burningralecay of the biomass residues

If included in the project boundary, baseline einiss due to uncontrolled burning or decay of the
biomass residue8Egr,) should be determined consistent with the mosigide baseline scenario for
the use of the biomass residues, following the gutages for the respective baseline scenario, #isedt
below. Where different baseline scenarios appljifferent types or quantities of biomass residties,
procedures as outlined below should be appliecerisely to the different quantities and types of
biomass residues.

Where for a certain biomass tybéeakage can not be ruled out, using one of theoagpes L, or L,, or
Lz or L4 outlined in the leakage section, no baseliethane emissions can be claimed from decay,
dumping or uncontrolled burning of that quantityoaddmass.

As no biomass has been used for heat generatthe ptoject site during the most recent three ypaos
to the implementation of the project activity ahd tost plausible baseline scenario is that heatdvo
continue to be generated only with fossil fuel® BiSp;x, = BFy, for all biomass residue typ&s

Uncontrolled burning or aerobic decay of the biogn&sidues (cases B1 and B3)

If the most likely baseline scenario for the us¢éhef biomass residues is either that the biomasdues
would be dumped or left to decay under mainly aierobnditions (B1) or burnt in an uncontrolled
manner without utilizing them for energy purpos®8)( baseline emissions are calculated assuming, fo
both scenarios viz., natural decay and uncontrdileding, that the biomass residues would be boran
uncontrolled manner.

Baseline emissions are calculated by multiplyirgydbantity of biomass residues that would not leelus
in the absence of the project activity with the eedorific value and an appropriate emission faasr
follows:

BEBF,y: GV\’R:H4 @ BFPJ Ky DNC\/k |:lEFburning,CH 4k,y (42)
k

® Preferably use a mass unit for solid fuels andlanae unit for liquid and gaseous fuels.
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Where:
BEsry = Baseline emissions due to uncontrolled burningemag of the biomass residt
(tCOselyr)
GWPca = Global Warming Potential of methane valid for tleenenitmentperiod (tCCe/tCHj)
BFpiky = Quantity of biomass residue type k used for heaegsion as a result of the proj
activity during the year y (tons of dry matter iben)
NCVi Net calorific value of the biomass residue typ&Ml/on of dry matt¢ or GJ/liter

CH, emission factor for uncontrolled burning of therbass residue type k durii
the year y (tCHGJ)

Types of biomass residues for which the identibadeline scenario is B1 or B3 ¢
for which leakage effects could be ruled out witte @f the approaches,lL, Lz or
L,described in the leakage section

EI:burning,CH4,k,y

k

To determine the CHemission factor, project participants may undertaleasurements or use referenced
default values. In the absence of more accurfdenmation, it is recommended to use 0.0027 t, @et
ton of biomass as default value for the produdt©Y, andEFburning,CH4,k,y.7

The uncertainty of the CfHemission factor is in many cases relatively highorder to reflect this and for
the purpose of providing conservative estimatesnaission reductions, a conservativeness factor baust
applied to the Cllemission factor. The level of the conservativerfastor depends on the uncertainty
range of the estimate for the ¢eimission factor. Appropriate conservativenesofadrom Table 3
below shall be chosen and multiplied with the eatarfor the ClHemission factor. For example, if the
default CH emission factor of 0.0027 t GHbiomass is used, the uncertainty can be deembee greater
than 100%, resulting in a conservativeness fadtOr&8. Thus, in this case an emission factor of
0.001971 t CHIt biomass should be used.

Table 3: Conservativeness factors

Assigned Conservativeness factor where
Estimated uncertainty range (%) uncertainty band lower values are more
(%) conservative
Less than or equal to 7 0.9¢
Greater than 10 and less than or equal 20 0.9¢
Greater than 30 and less than or equal 40 0.8¢
Greater than 50 and less than or equal t 75 0.82
Greateithan 10! 15C 0.7:

Anaerobic decay of the biomass residues (case B2)

If the most likely baseline scenario for the us¢hef biomass residues is that the biomass residoels!
decay under clearly anaerobic conditions (case fB®)ect participants shall calculate baseline sinis
using the latest approved version of the “Tooleétednine methane emissions avoided from disposal of
waste at a solid waste disposal site”. The vagiBEL14swpsy Calculated by the tool correspond$Btese,

in this methodology. Use as waste quantities priexefrom disposal (YY) in the tool those quantities of
biomass residueske;y,) for which B2 has been identified as the most gilale baseline scenario and for
which leakage could be ruled out using one of flr@aches |, L, L; or Lydescribed in the leakage
section.

72006 IPCC Guidelines, Volume 4, Table 2.5, defaalte for agricultural residues.
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Use for energy or feedstock purposes (cases B4&pr B

The biomass residues would not decay or be buram inncontrolled manner aBtEge, = 0.

Project emissions

Project emissions include G@missions from on-site fossil fuel and electricgnsumption that is
attributable to the project activity, G@missions from off-site transportation of biomessidues that are
combusted in the boiler(s) to the project site, dndcluded in the project boundary, CEmissions from
combustion of biomass residues for heat generation.

PEy - PEcoz,FF,y + I:)Ecoz,EC,y + I:)ECOZ,TR,y + GVVPCH4 [PECH 4,BF.y )

When CQ emissions from on-site fossil fuel and electricignsumption attributable to the project
activity (PEcozery andPEco; ecy) and CQemissions from transportation of biomass residoatére
combusted in the boiler(sPEcoz1ry) are shown to be less than 1% each (on-site fhsdjlelectricity,
transport) of the baseline GHG emissidPis, shall be evaluated making use of a conservatifeutte
project emission factor as follows:

PEcosrry + PEcozecy + PEcoomy <CF [ER

Yy
PE, = GWP,, , [PEq, 45 , + CF [ER, ©)
Where:
PE, = Project emissions during the yey (tCO./yr)
PEcoorry = CO; emissions from c-site fossil fuel combustion attributable to thejpod activity
(tCO/yr)
PEcozecy = CO,emissions from c-site electricity consumption attributable to thejpct activity
(tCO,lyr)
PEco,try = CO;emissions from o:site transportation of biomass residues to theeptgjite (tCG/yr)
GWPcs = Global Warming Potentizof methane valid for the commitment period (Le/tCH,)
PEchagry = CH,emissions from combustion of biomass residueseiboiler(s (tCHJ/yr)
CF = Conservative default project emission fa
ER, = Emission reduction (tC,) in year \

When CQ emissions from on-site fossil fuel and electricignsumption attributable to the project
activity (PEcozery andPEco; ecy) and CQemissions from transportation of biomass residoatsére
combusted in the boiler(sPEcory) are shown to be more than 1 % each (on-sitel o) electricity,
transport) of the baseline GHG emissidPs, shall be monitored.

a) CO, emissions from on-site fossil fuel combustion (Rfsrr.y)

CO, emissions from on-site fossil fuel combustion tkaittributable to the project activitPEcoyery) are
calculated by multiplying the fossil fuels consumptwith appropriate net calorific values and £LO
emission factors, as follows:

I:)ECOZ,FF,y = Z FCon—site,i,y EINC\/l |:IEFCOZ,FF,i (7)

Where:
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PEcoo ey = CQO, emissions from c-site fossil fuel combustion attributable to thejpod activity
(tCOu/yr)
FConsiteiy = Quantity of fossil fuel type i combusted at thejpob site for purposes other than h
generation as a result of the project activity ngithe year y (mass or volume unit)
NCV, = Net calorific value of the fossil fuel type i (Gdnass or volume un
EFcozrr, = CQ, emission factor for fossil fuel type i (tG/GJ

FConssite,iy Should not include fossil fuels co-fired in thele(s) but should include all other fossil fuel
consumption at the project site that is attribigablthe project activity, such as for on-site sg@ortation
or treatment of the biomass residues.

b) CO, emissions from on-site electricity consumption (Pé2.ec.y)

CO, emissions from on-site electricity consumption{&kc,) are calculated by multiplying the
electricity consumption by an appropriate grid esiais factor, as follows:

PEcosecy = ECpyy [EF4iq,y (8)

Where:

PEcozecy = CQO, emissions from c-site electricity consumption attributable to thejpct activity
(tCOu/yr)

ECey = Onr-site electricity consumption attributable to thejpct activity during the year
(MWh)

EFgriay = CQO, emission factor for electricity used from the gitidC./MWh). Use ACMO002 tc

calculate the grid emission factor. If electrigiynsumption (Eg3,) is less than 15
GWh/yr, the average grid emission factor (includitiggrid-connected power plants)
may be used

c) CO, emissions from transportation of biomass residue® the project site (PEr.coz.y)

In cases where the biomass residues are not gedeliatctly at the project site, project particifsashall
determine C@emissions resulting from transportation of thendgs residues to the project plant. In
many cases transportation is undertaken by vehicles

Project participants may choose between two diffea@proaches to determine emissions: an approach
based on distance and vehicle type (Option 1) duehconsumption (Option 2).

Option 1:
Emissions are calculated on the basis of distanddte number of trips (or the average truck load):

PEcoomy =N, [AVD, [EF 0, ()]

or

Z BFPJ Ky

* [AVD, (EF,,c0n, (10)

CO2TRy — TL
y

PE
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Where:
PEcoz1ry CGO; emissions from o-site transportation of biomass residues to theeptgjite
= (tCO.lyr)

N, = Number of truck trips during the yee
AVD, = Average round trip distance (from and to) betwédenktiomass fuel supply sites and

site of the project plant during the year y (km)
EFimcozy = Average¢ CO, emission factor for the trucks measured duringyteey (tCC,/km)
BFpiky = Quantity of biomass residue type k used for heaeg#ion as a result of the proj

activity during the year y (tons of dry matter ive)
TL, = Average truck load of the trucks used (tons or)
Option 2:

Emissions are calculated based on the actual quaiffiossil fuels consumed for transportation.

PEcoz,TR,y = ZFCFR,i,y DNC\/i EIEFcoz,FF,i (11)
i
Where:
PEcozry = CO, emissions from o:site transportation of biomass residues to thesptgiite
(tCOlyr)
FCrriy = Fuel consumption of fuel type i in trucks for trapgtation of biomass residu

during the year y (mass or volume unit)
Net calorific value of the fossil fuel type i (Gdnass or volume un
CQ, emission factor for fossil fuel te | ({CG/GJ

NCV;
EFcozrri

d) CH, emissions from combustion of biomass residues ihe boiler(s) PEcnagry)

If this source has been included in the projectidany, emissions are calculated as follows:

PEchapry = ERchagr EBFPJk,y [INCV, (12)
k

Where:

PEchagry = CH, emissions from combustion of biomass residuesérbtiiler(s) (tCt/yr)

EFcrapr = CH, emission factor for the combustion of the biomassdues in the boilel
(tCH/GJ)

BFpiky = Quantity of biomass residue type k used for heaegsion as a result of the proji
activity during the year y (tons of dry matter iben)

NCV, = Net calorific value of the biomass residue typ&k/fon of dry matter or GJ/lite

To determine the CHemission factor, project participants may conduoetisurements at the plant site or
use IPCC default values, as provided in Table dwelThe uncertainty of the GHemission factor is in
many cases relatively high. In order to refleit #ind for the purpose of providing conservatiienestes
of emission reductions, a conservativeness factat ime applied to the GHemission factor. The level of
the conservativeness factor depends on the unatgrtange of the estimate for the £émission factor.
Appropriate conservativeness factor from TablelBwehall be chosen to multiply with the estimaie f
the CH, emission factor.
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For example, where the default Cémission factor of 30 kg/TJ from Table 2 belowsed, the
uncertainty is estimated to be 300%, resulting @om@servativeness factor of 1.37. Thus, in thiee

CH, emission factor of 41.1 kg/TJ should be used.

Table 4: Default CH, emission factors for combustion of biomass residg®

Default
emission factor| Assumed uncertainty
(kg CH,/ TJ)
Wood wast 30 300%
Sulphite lyes (Black Liquo 3 300%
Other solid biomass residt 30 300%
Liguid biomass residu 3 300%
Table 5: Conservativeness factors

Assigned Conservativeness factar

Estimated uncertainty range (%) uncertainty band where higher values are
(%) more conservative

Less than or equal to 7 1.0z
Greater than 10 and less than or equal 20 1.0¢€
Greater than 30 and less than or equal 40 1.12
Greater than 50 and less than or equal t 75 1.21
Greateithan 10I 15C 1.37

Leakage

The main potential source of leakage for this ptogetivity is an increase in emissions from fofsdl
combustion or other sources due to diversion aflaigs residues from other uses to the project paat
result of the project activity. Changes in cartocks in the LULUCF sector are expected to be
insignificant since this methodology is limiteddimmass residues, as defined in the applicability
conditions above.

Project participants shall demonstrate that theofilee biomass residues does not result in ineckase
of fossil fuels or other GHG emissions elsewhdfer this purpose, project participants shall asaess
part of the monitoring the supply situation for leégpes of biomass residue k used in the projexttpl
Table 6 below outlines the options that may be dsetmonstrate that the biomass residues uséa in t
plant did not increase fossil fuel consumption thieo GHG emissions elsewhere.

Which approach should be used depends on the anstiigle baseline scenario for the use of the bgsma
residues. Where scenarios B1, B2 or B3 applyapgpeoaches . L, or Ls. Where scenario B4 applies,
use approaches lor Ls. Where scenario B5 applies, use approach L

8 values are based on the 2006 IPCC Guidelines,wel®, Chapter 2, Tables 2.2 to 2.6.
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Table 6: Approaches to rule out leakage

L, | Demonstrate that at the sites where the projeititgat supplied from with biomass residues,
biomass residues have not been collected or utilea., as fuel, fertilizer or feedstock) but have
been dumped and left to decay, land-filled or bwithhout energy generation (e.g. field burning
prior to the implementation of the project activitpemonstrate that this practice would continye
in the absence of the GS-VER project activity,,dg.showing that in the monitored period no
market has emerged for the biomass residues coedide by showing that it would still not be
feasible to utilize the biomass residues for anmpgpses (e.g., due to the remote location where the
biomass residue is generated).

L, Demonstratihat there is an abundant surplus biomass resifilie in the region of the project activity
which is not utilized. For this purpose, demortstthat the quantity of available biomass resichiggpe k
in the region is at least 25% larger than the dtyeot biomass residues of type k that are utilited)., for
energy generatioar as feedstock), including the project plant.

Lz | Demonstrate that suppliers of the type of biomasglue in the region of the project activity
not able to sell all of their biomass residuesr this purpose, project participants shall
demonstrate that the ultimate supplier of the b&smwasidue (who supplies the project) and a
representative sample of suppliers of the samedf/peomass residue in the region had a surplus
of biomass residues (e.g., at the end of the pelimithg which biomass residues are sold), which
they could not sell and which are not utilized.

L, | Identify the consumer that would use the biomassloe in the absence of the project act
(e.g., the former consumer). Demonstrate thatdhisumer has substituted the biomass residue
diverted to the project with other types of biomessdues (and not with fossil fuels or other types
of biomass than biomass residdds) showing that the former user only fires biomassdues for
which leakage can be ruled out using approaches Ls. Provide credible evidence and
document the types and amounts of biomass resitgekby the former user as replacement fqg
the biomass residue fired in the project activitd apply approaches br L; to these types of
biomass residues. Demonstrate that the substitafithe biomass residues used in the project]
activity with other types of biomass residues dugtsrequire a significant additional energy input
except for the transportation of the biomass ressidu

=

Where project participants wish to use approachekslor L, to assess leakage effects, they shall clearly
define the geographical boundary of the regiondowiment it in the GS-VER-PDD. In defining the
geographical boundary of the region, project padiats should take the usual distances for biomass
residue transports into account, i.e., if biomassdues are transported up to 50 km, the regionaoeagr

a radius of 50 km around the project activity.atry case, the region should cover a radius ardwnd t
project activity of at least 20 km but not morerttz90 km. Once defined, the region should not be
changed during the crediting period(s).

Project participants shall apply a leakage penalthe quantity of biomass residues, for which gcbj
participants cannot demonstrate with one of theaghes above that the use of the biomass resmhse d
not result in leakage. The leakage penalty ainasljaisting emission reductions for leakage effetts
conservative manner, assuming that this quantitiarhass residues is substituted by the most carbon
intensive fuel in the country.

If for a certain biomass residue type k used inpttogect leakage effects cannot be ruled out wité of
the approaches above, leakage effects for theyysiaall be calculated as follows:

° The generation of other types of biomass than hasmesidues may be involved with significant GHiBssions,
for example, from cultivation or harvesting.
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LE, = EFcope DD BF ., INCV, (13)
n
Where:
LE, = Leakage emissions during the year y (x/yr)
EFcoz.E = CQ, emission factor of the most carbon intensive fiseldin the country (tC,/GJ
BFLeny = Quantity of biomass residue type n used for heagigdion as a result of the proj
activity during the year y and for which leakage oat be ruled out using one of the
approaches. L,, Lz or Ly (tons of dry matter or liter)
NCV, = Net calorific value of the biomass residue typ&id/{on of dry matter or GJ/lite
n = Biomass residue type n for which leakage can notileel out using one of tt

approaches . L, Lz or Ly

In case of approaches, BF g, corresponds to the quantity of biomass residue tyfhat is obtained
from the relevant source or sources.

In case of approaches ar L, BF ¢,y corresponds to the quantity of biomass residue kypsed for heat
generation as a result of the project activity nigithe year ygF ey = BFp;xy, Wheren=K).

In case of approacthJ_(BFLEvnyy [NCVn) corresponds to the lower value of:

(a) The quantity of fuel types m, expressed in energgngjties, that are used by the former user of
the biomass residue type k and for which leakagencé be ruled out because the fuels used are
either (i) fuels types other than biomass resideas, fossil fuels or biomass types other than
biomass residues) or (ii) are biomass residueteblge can not be ruled out for those types of
biomass residues with approache®t Ls; as follows:

BI:LEn,y DNC\/n = ZFCformeruserm,y DNCVm (14)
m
Where:

BFieny = Quantity of biomasresidue type n used for heat generation as a ref
the project activity during the year y and for whleakage can not be
ruled out using approach; (tons of dry matter or liter)

NCV, = Net calorific value of the biomass residue typ&d/{on of ry matter ol
GJlliter)

n = Biomass residue type n for which leakage can notlleel out using
approach L

FCiormerusrmy = Quantity of fuel type m used by the former usethef biomass residt
type n during the year y (mass or volume unit).

NCVi, = Net calorific value of fuel type m (GJ/ton of dryatter or GJ/litel

m = Fuel type m, being either (i) a fuel type othemtlagbiomass residue (e

fossil fuel or biomass other than biomass residae§)) a biomass
residues for which leakage can not be ruled out gjifproaches lor L3
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(b) The quantity of biomass residue type k, expressethérgy quantities, used for heat generation as
a result of the project activity during the yeaB¥ gy = BFpixy, Wheren=Kk).

Emission reductions

Emission reductions are calculated as follows:

ER, =BE,-PE, -LE, (15)
Where:

ERy = Emission reductions during the year y (l./yr)

BE, = Baseline emissions during the year y (2/yr)

PE, = Project emissions during the year y (i/yr)

LE, = Leakageemissions during the year y (tt/yr)

In the case that negative overall emission redostarise in a year through application of the lgaka
penalty, GS VERSs are not issued to project paaitip for the year concerned and in subsequent,years
until emission reductions from subsequent yearg lsampensated the quantity of negative emission
reductions from the year concerned. (For exampleegative emission reductions of 30 t@®@ccur in

the year t and positive emission reductions of t@D,e occur in the year t+1, only 70 GS VERs are
issued for the year t+1.)
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Data and parameters not monitored

Data / Parameter: | EFcoarr,
Data unit tCGIG.
Description CG, emission factor for fossil fuel tyyi

Source of dat:

Either conduct measurements or accurate and reliable local or national ¢
where available. Where such data is not availalsle IPCC default emission
factors (country-specific, if available) if theyeadleemed to reasonably represen
local circumstances. Choose the value in a coatieevmanner and justify the
choice

[

Measuremel
procedures (if any):

Any comment

Data / Parameter:

Data unit

MWh

Description

Highest historical electricity generation at thejpct site during the most rece
three years prior to the implementation of the grbpactivity

Source of dat:i

On-site measuremet

Measuremel
procedures (if any):

Any comment

Required to assess the applicability conditionrrafg to power generation at t
project site

Data / Parameter: | CF

Dataunit: 0.0z

Description Conservative default project emission fa

Source of dati Default valui

Measuremel

procedures (if any):

Any comment Only applicable if C; emissions from c-site fossil fuel and electricit

consumption attributable to the project activitfedB, rryand PEozec) and CQ
emissions from transportation of biomass residoasare combusted in the
boiler(s) (Pko2,1r,y are shown to be less than 1% each (on-site flusdil
consumption, electricity, transportation) of thedline GHG emissions.
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[lI. MONITORING METHODOLOGY

Monitoring procedures

Describe and specify in the GS-VER-PDD all monitgrprocedures, including the type of measurement
instrumentation used, the responsibilities for rtammg and QA/QC procedures that will be applied.
Where the methodology provides different optiong.(ase of default values or on-site measurements),
specify which option will be used. All meters andtruments should be calibrated regularly as per

industry practices.

Data and parameters monitored

Data / Parameter: TNboiler,BF
Data unit -
Description Average net efficiency of heat generation in thiéelo(s) when firecwith

biomass residuals

Source of dat:i

Or-site measurement of the boiler efficiency during a repnéstive time
period.

Measuremel
procedures (if any):

Use recognized standards the measurement of the boiler efficiency, suc
the “British Standard Methods for Assessing therttad performance of boilers
for steam, hot water and high temperature heasfeafiuids” (BS845). Where
possible, use preferably the direct method (digdime net heat generation by
the energy content of the fuels fired during aespntative time period), as iti
better able to reflect average efficiencies dudrrrgpresentative time period
compared to the indirect method (determinatioruef §upply or heat
generation and estimation of the losses). Documeaisurement procedures
and results and manufacturer’s information trarespmidy in the GS-VER-PDD

)

Any commeni

Due to alternating operating conditions the aveeffeiency of the boiler ma
vary from one year to another. To ensure bestipeit boiler operation the
average efficiency shall be equal or above the fiaatwrer information
efficiency. In case of measurement of a lower ahavaragenoier s the

manufacturer information shall be applied for thgpective year.
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Data / Parameter: EFer co2.
Data unit tCO.e/G.
Description CQ, emission factor of the fossil fuel type displacgdibmass residues for tl

year y

Source of dat:

Either conduct measurements or use acc and reliable local or national de
where available. Where such data is not availalde,IPCC default emission
factors (country-specific, if available) if theyeasleemed to reasonably represent
local circumstances. Choose the value in a conseevamanner and justify the
choice.

Measuremel
procedures (if any):

Measurements shall be carried out at reputed l&trtea and according !
relevant international standards

Monitoring frequency

In case of measurements: At least every six motdkig a least three
samples for each measurement
In case of other data sources: Review the apptepeas of the data annually.

QA/QC procedure

Check consistency of measurements and local/n&tilana with default value
by the IPCC. If the values differ significantlyfn IPCC default values, collect
additional information or conduct additional mea&sunents

Any comment

For the purpose of determining g cozy as a conservative approach, the |
carbon intensive fuel type (i.e. the fuel type vtk lowest C@emission factor
per GJ) should be used among the fossil types atsthe project site during the
most recent three years prior to the implementaifche project activity and
the fossil fuel types used in the heat generatipripgnent at the project site
during the year y. In case the old boiler is stiltler operation with a reduced
load factor the used fuel type shall be addressadconservative manner.

Data / Parameter: HGp 3 total
Data unit GJiyi
Description Total heat generated in all boilers at the progétet, firing both biomass residu

and fossil fuels, during the year y

Source of dat:

On-site measuremer

Measuremel
procedures (if any):

Heat generation is determined as the differend¢beoénthaly of the steam c
hot water generated by the boiler(s) minus theadpghof the feed-water, the
boiler blow-down and any condensate return. Theaed/e enthalpies should k
determined based on the mass (or volume) flowsgetigeratures and, in case |of
superheated steam, the pressure. Steam tablppropdate thermodynamic
equations may be used to calculate the enthalpyfasction of temperature and
pressure

Monitoring frequency

Continuously, aggregated annu

QA/QC procedure

Theconsistency of metered net heat generation shautatds-checked with th
guantity of biomass and/or fossil fuels fired (elgeck whether the net heat
generation divided by the quantity of fuel firedu#s in a reasonable thermal
efficiency that is comparable to previous years)

Any commeni
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Data / Parameter:

BFyy

Data unit

Tons of dry matter cvolume (m3

Description

Quantity of biomass residue tyk fired in all boiler(s) at the project site duri
the year y

Source of dat:

On-sitemeasuremen

Measuremel
procedures (if any):

Use weight or volume meters. Adjust for the maisttontent in order t
determine the quantity of dry biomass. The quastiall be crosschecked with
the quantity of heat generated and any fuel puecheceipts (if available)

Monitoring frequency

Continuously, aggregated at least anni

QA/QC procedure

Crosscheck the measurements with an annual enafgyde that is based
purchased quantities and stock changes

Any commeni

The quantity obiomass combusted should be collected separatellfypes of
biomass

Data / Parameter:

Moisture content of the biomass resic

Data unit % Water contel

Description Moisture content of each biomass residue k
Source of dat On-sitemeasuremen

Measuremel

procedures (if any):

Monitoring frequency

Continuously, mean values calculated at least diy

QA/QC procedure

Any commeni

In case of dry biomass, monitoring of this paramist@ot necessa

Data / Parameter:

FG,

Data unit

Mass or volume ur

Description

Quantity of fossil fuel typi fired in all boiler(s) at the project site durirge
yeary

Source of dat:

On-site measuremer

Measuremel
procedures (if any):

Monitoring frequency

Continuouslyaggregated at least annu

QA/QC procedure

Cros«-check the measurements with an annual energy eathatis based ¢
purchased quantities and stock changes

Any commeni

The quantity of fossil fuels combusted should biéected separately for alypes
of fossil fuels
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Data / Parameter: FCon-site.iy
Data unit Mass or volume ur
Description Quantity of fossil fuel typi combusted at the project site for other purposas

heat generation as a result of project activityrduthe year y

Source of dat:

On-site measurements or purchase rec

Measuremel
procedures (if any):

Use weight or volume meters. The quantity shattos:-checked with th
quantity of heat generated and any fuel purchasspts (if available)

Monitoring frecuency

At least annuall

QA/QC procedure

Any comment

Shall only be monitored if default CF is not appbte. FCon-sie,i,yShould noi
include fossil fuels co-fired in the boiler(s) taktould include all other fossil fug
consumption at the project site that is attribugablthe project activity, such as
for on-site transportation or treatment of biomasidues

Data / Farameter: EGCs,,

Data unit MWh

Description On-site electricity consumption attributable to thejpct activity during the
yeary

Source of dat:

On-site measuremer

Measuremel
procedures (if any):

Use electricity meters. The quantity shallcros-checked with electricit
purchase receipts

Monitoring frequency

Continuously, aggregated at least anni

QA/QC procedure

Cross«-check measurement results with invoices for pumthatectricity if
available

Any comment

Shall only be monitore if default CF is not applical.

Data / Parameter: EFgriay
Data unit tCO,/MWh
Description CG, emission factor for electricity used from the |

Source of dat:

Use ACMO0002 to calculate the grid emission factbelectricity consumptiol
(ECsy,) is less than 15 GWhl/yr, the average grid emisfiotor (including all
grid-connected power plants) may be used.

Measuremel
procedures (if any):

Monitoring frequency

Either once at the start of the project activityupdated annually, consistewith
guidance in ACM0002

QA/QC procedure

Apply procedures in ACMOO(

Any commeni

Shall only be monitored if default CF is not apabte. All data and paramete
to determine the grid electricity emission facts,required by ACM0002, shall
be included in the monitoring plan
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Data / Parameter: N,

Data unit -

Description Number of truck trips during the yey
Source of dati On-site measuremer

Measuremel -

procedures (if any):

Monitoring frequency

Continuousl

QA/QC procedure

Checkconsistency of the number of truck trips with theatity of biomas
combusted.

Any comment

Shall only be monitored if default CF is not apabte Project participants hay
to monitor either this parameter or the averagekttoad Tly

Data / Parameter: TL,

Data unit Tons or lite

Description Average truck load of the trucks u

Source of dati On-site measuremer

Measuremel Determined by averaging the weights of each trackying biomass to th

procedures (if any):

project plant

Monitoring frequency

Continuously, aggregated annu

QA/QC procedure

Any comment

Shall only be monitored if default CF is not apabte Project participants hay
to monitor either the number of truck tripgd¥ this parameter

Data / Parameter: AVD,
Data unit Km
Description Average return trip distance (from and to) betwienbiomass fuel supply sit

and the site of the project plant during the year y

Source of dat:

Records by project participants on the origin &f biomas

Measuremel
procedures (if any):

Monitoring frequency

Regularlh

QA/QC procedure

Check consistency of distance records providedhbyruckers by comparir
recorded distances with other information from og®urces (e.g. maps)

Any commeni

Shallonly be monitored if default CF is not applica If biomass is supplie
from different sites, this parameter should coroesto the mean value of km
traveled by trucks that supply the biomass plant
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Data / Parameter: FCrriy
Data unit Mass orvolume uni
Description Fuel consumption of fuel tyyi in trucks for transportation of biomass resid

during the year y

Source of dat:

Fuel purchase receipts or fuel consumptions méetahe truck

Measuremel
procedures (if any):

Monitoring frequency

Continuously, aggregated annu

QA/QC procedure

Cros«-checked the resulting (; emissions for plausibility with a simp
calculation based on the distance approach (Ofidion

Any comment

Shall only be monitored if default CF is rapplicable This parameter onl
needs to be monitored if Option 2 is chosen toregt CQ emissions from
transportation

Data / Parameter:

NCV;

Data unit

GJ/mass or volume u

Description

Net calorific value of fossil fuel typi

Source of dat:

Either conduct measurements or use accurate anblleclocal or national da
where available. Where such data is not availalde,IPCC default net calorifig
values (country-specific, if available) if they ateemed to reasonably represe
local circumstances. Choose the values in a ceatbeg manner and justify the
choice

Measuremel
procedures (if any):

Measurements shall be carried out at reputed |#driga and according
relevant international standards

Monitoring frequency

In case of masurements: At least every six months, takingastlghree sample
for each measurement.
In case of other data sources: Review the apprtepeas of the data annually

QA/QC procedure

Check consistency of measurements and local /madtiata with dfault values
by the IPCC. If the values differ significantlyfn IPCC default values, collect
additional information or conduct additional mea&suents

Any commeni

Data / Parameter:

NCV

Data unit GJ/ton of dry matter or GJ/lit

Description Net calorific value of biomass residue tyk

Source of dati Measuremen

Measuremel Measurements shall be carried out at reputed ladroga and according !

procedures (if any):

relevant international standards. Measure the N¥&3&d on dry biomass

Monitoring frequency

At least every six months, taking at least thrempas for each measurem

QA/QC procedure

Check the consistency of the measurements by comgpitie measureme
results with measurements from previous yearsyaeledata sources (e.g. valu
in the literature, values used in the national Gh&ntory) and default values
by the IPCC. If the measurement results diffenificantly from previous
measurements or other relevant data sources, coadditional measurements.
Ensure that the NCV is determined on the basisybimass

Any comment
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Data / Parameter: EFm.coz,
Data unit tCQO./km
Description Average C(, emission factor per km for the trucks during tharyy

Source of dat:

Conduct sample measurementthe fuel type, fuel consumption and dista
traveled for all truck types. Calculate €€missions from fuel consumption by
multiplying with appropriate net calorific valuesdaCQ, emission factors. For
net calorific values and G@mission factors, use reliable national defaulies
or, if not available, (country-specific) IPCC defatalues. Alternatively, choos
emission factors applicable for the truck typesdusem the literature in a
conservative manner (i.e. the higher end withiteaigible range)

D

Measuremel
procedures (if any):

Monitoring frequency

At least annuall

QA/QC procedure

Cros«-check measurement results with emission factoesnetl to in the
literature

Any comment Shall only be monitored if default CF is not apabtz.

Data / Parameter: EFchapr

Data unit tCH,/G.

Description CH, emission factor for the combustion of the biomassdues in the boile
Source of dat On-site measurements or default values, as provid@dlite 2

Measuremel The Ck, emission factor may be determined based on a gelanalysis usin

procedures (if any):

calibrated analyzers

Monitoring frequency

At least quarterly, taking at least three samplspeasureme

QA/QC procedure

Check the consistency of the measuremencomparing the measureme
results with measurements from previous yearsyaeledata sources (e.g. valu
in the literature, values used in the national Gh&ntory) and default values
by the IPCC. If the measurement results diffenidicantly from previous
measurements or other relevant data sources, doadditional measurements

Any comment

Monitoring of this parameter for project emissiggmsnly required if Cl,
emissions from biomass combustion are includetlémtoject boundary. Note
that a conservative factor shall be applied, asiipd in the baseline

methodology
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Data / Parameter:

E I:burning,CH4,k,

Data unit

tCHJ/G.

Description

CH, emission factor for uncontrolled burning of therbass residue tygk
during the year y

Source of dat:

Undertake measurements or use referenced andedlietault values (e.c
IPCC)

Measuremel
procedures (if any):

Monitoring frequency

Review of default values: annue
Measurements: once at the start of the projectigcti

QA/QC piocedures

Cros«-check the results of any measurements with IPC@uttefalues. If ther
is a significant difference, check the measuremmeathod and increase the
number of measurements in order to verify the tesul

Any commeni

Monitoring of thisparameter for project emissions is only requiredHi,
emissions from biomass combustion are includetlémtoject boundary. Note
that a conservative factor shall be applied, asipd in the baseline
methodology

Data / Parameter:

E I:COZ,LE

Data nit;

tCC/GL

Description

CGO, emission factor of the most carbon intensive fisgldlin the count

Source of dat:

Identify the most carbon intensive fuel type frdme hational communicatio
other literature sources (e.g. IEA). Possibly atinsith the national agency
responsible for the national communication/GHG irteey. If available, use
national default values for the G@mission factor. Otherwise, IPCC default
values may be used

Measuremel
procedures (if any):

Monitoring frequency

Annually

QA/QC procedure

Any commeni

Data / Parameter:

Data unit

Description

Demonstration that the biomass residue k from a specific source wou
continue not to be collected or utilized, e.g. hyaasessment whether a marke
has emerged for that type of biomass residue §if igakage is assumed not be
ruled out) or by showing that it would still not fasible to utilize the biomass
residues for any purposes

t

Source of dat:

Information from the site where the biomass is gates

Measuremel
procedures (if any):

Monitoring frequency

Annually

QA/QC procedure

Any comment

Monitoring of this parameter is ajicable if approach ; is used to rule ot

leakage
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Data / Parameter:

Data unit

Tons

Description

Quantity of biomass residues of type k or m thatwilized (e.g., for enerc
generation or as feedstock) in the defined geograplregion

Source odata

Surveys or statisti

Measuremel
procedures (if any):

Monitoring frequency

Annually

QA/QC procedure

Any commeni

Monitoring of this parameter is applicable if apgeh L, is used to rule ot
leakage or if approachylis used in combination with approachtb rule out
leakage for the substituted biomass residue type m

Data / Parameter:

Data unit Tons

Description Quantity of available biomass residues of type kadn the regio
Source of dat Surveys oistatistic:

Measuremel

procedures (if any):

Monitoring frequency

Annually

QA/QC procedure

Any comment

Monitoring of this parameter is applicable if apgeh L, is used to rule ot
leakage or if approachylis used in combination with approachth rule out
leakage for the substituted biomass residue type m

Data / Parameter:

Data unit

Description

Availability of a surplus of biomass residue typerkm (which can not be sold
utilized) at the ultimate supplier to the projeat, (in case of L, the former user
of the biomass residue type k) and a representsdingle of other suppliers in
the defined geographical region

Source of dati Survey:
Measuremel

procedures (if any):

Monitoring frequency | Annually

QA/QC procedure

Any comment

Monitoring of this parameter is applicable if apgeh L; is used to rule ot
leakage or if approachylis used in combination with approachtb rule out
leakage for the substituted biomass residue type m
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Data / Parameter:

FCforme| use,m,y

Data unit

Mass or volume ur

Description

Quantity of fuel type m used by the former usethef biomass residue type
during the year y, where the fuel type m is eiffilea fuel type other than a
biomass residue (e.g. fossil fuel or biomass dtiem biomass residues) or (i) a
biomass residues for which leakage can not be uéegvith approaches;lor L,

Source of dat:

Former consumer of the biomass residue t\

Measuremel
procedures (if any):

Monitoring frequency | Annually
QA/QC procedure:
Any comment Monitoring of this parameter is applicable if apgeh L4 is used to rule ot

leakage

Data / Parameter:

NCVn

Data unit

GJ/ton of dry matter or GJ/lit

Description

Net calorific value of fuel type

Source of dat:

Eithel conduct measurements or use accurate and rel@dakdr national dat
where available. Where such data is not availalde,IPCC default net calorifig
values (country-specific, if available) if they ateemed to reasonably represent
local circumstances. Choose the values in a ceatbeg manner and justify the
choice

Measuremel
procedures (if any):

Measurements shall be carried out at reputed |#driga and according
relevant international standards

Monitoring frequency

In case omeasurements: At least every six months, takirgeet three sampl
for each measurement
In case of other data sources: Review the appitepeas of the data annually

QA/QC procedure

Any comment

Monitoring of this parameter is applicable if agach L4 is used to rule ot
leakage

Data / Parameter:

Data unit

MWh

Description

Electricity generation during the yey at the project si

Source of dat:

On-site measurements

Measuremel
procedures (if any):

Monitoring frequency

Annua

QA/QC procedure

Any comment

Monitoring of this parameters is only required dfiyer is generated at the proji
site. In this case, monitoring is needed to assbsther the applicability
condition referring to power generation at the gcogite is met
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