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Land Use Change

General principles :

- 1. Annex V of the RED gives the general calculation guidelines
(part C, point 7):
e; = (CSp— CS,) * 3,664 x 1/20 x 1/P —eg (1)

2. Calculation rules are explained in the following the decision

2010/335/EU: Commission Decision of 10 June 2010 on guidelines
for the calculation of land use carbon stocks for the purpose of Annex

V of Directive 2009/28/EC.

This communication gives:
- Consistent representation of land carbon stocks

- Calculation rules
- Default data for applying this formula (tables)

/ Public workshop Utrecht
March 21, 2011
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Land Use Change

General principles :
Two types of calculation are possible :

1. Calculation using default value

CS;=Cygg + SOCgq7 *F y *Fus * F

2. Calculation using actual value for C,; and Solil Organic
Carbon (SOC).

CS; = Cyegs + SOC

Public workshop Utrecht

Slide 72 \varch 21, 2011



Slide 8

ikl Land use change, lncludmg bonus for productlon on non-agriculiure or degraded land

114
115
116
17
118
119
120
121
122
123

124
125

£ . ;
missions \

Europe

Intelligent Energy Europe

Step 1: declare LUC in your pathway

LONE NOm

AGRACE
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“Land use change

Does land use change occur? | yes "]

50 to

to calculate the land use change

Resulting land use change

Bonus (eB)

19,16 ton CO; ha™' y.ear"

U‘Q COzeq f WMdzthzra

To

F G H

‘Ll'\hl' l'-"‘\-" l'-""\l|l " l

- Warm termperature moist ; Native forest (=30

Europe ; High activity clay ; No till ; No input

Warm temperature maoist ; Cultivated/croplar
tillage - High without manure
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Step 2 : Goto the LUC excel sheet and read through this
sheet. Get the Commission Decision 2010/335/EU with you.

Step 3 : Choose the type of calculation : default or actual
and fill the appropriate white cells.

E F G H J K
I_.‘I
Y e
Ex .-\-q.-f!ll'-l" ne
1
14 Reference land uze = The reference land use =hall be the land use in January 2008 or 20 years before the raw material was
185 S0C = Sail organic carben [ton C / hal
16 Fu ? Land uge factor reflecting the differencs in zoil organic carbon agzociated witht he type of land uze ca
17 4 ? Management factor reflecting the differsnce in 2oil organic carbon associated with the principle manag
18| F : Input factor reflecting the difference in =oil organic carbon azsociated with different levelz of carbon in
19
50 ‘Cakuﬂatmn 1 Please choose your calculation type bellow, al
41 1 S—
et Which type of calculation do you defautt ||
23 ﬁ

actual

z¢ |Default calculation (no actual and acurate data are availas .
2c, | Thedefault calculation are bazed on the calculation of the Commizsion Decizion, with the folowing assumptions
6 - the area concerned iz 1 hectars. As a result, the factor A (ha / arsa concerned) equals 1.

27 - the zoilz in question ars mineral zoilz. For organic =oile, appropriate methodz ghall be used (zee paragraph 4.2 of the Commizzion Decizion).

Public workshop Utrecht
March 21, 2011
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Step 4 (default calculation) : use EC decision to fill out data

23| €S, and C5, are caiculated with the foliowing equation: €S = Copg # SOC;, *Foy*Fug °F -

3 . ropeng i

a1 Actual land use Reference land use —

0 g | e | e i, |15l

13 Chimate region  [Varm temperature moist Varm temperature moist S il )

T4 getation/crop (land use)} | Cultvatedicropland Natrve forest (»20% canopy Cover) wgwaman | 05 |1 |

25 o = [T [l

47 gical zone (if reiwvant) |- Dceanic forest ! !

18 Continent (if relevant) |- Europe

39 Cipa ﬁl ton Cf ha Ei-'] fon C/ha Calculate vakie according to Chapter S, or look up val
&1 .

42 Chmate region  [Warm temperaiure most Warm temperature moist Determine using paragraph £.1 of Commision Decisio
43 Soil type  [|High achvity clay High activity clay Cetermine using paragragh 6.2 of Commession Decisio
44 Soll management  |Full-tllage Ho til Determine uzing table 3 of Commizzion Decision

35 Input  |High wihout manure Mo input Determine uging table 2 of Commiasion Decision

a7 SOCyr 86] ton C ¢ ha &8 tonC/ha Loop up in Table 1 of Commission Decision. using clim
3 W 1 Look up in Tables 2 - B of Commigsin Decigion

44 Fiag nia Look up in Tables 2 - B of Commizsian Decision

0 F nia Look up In Tables 2 - & of Commizzion Decizion

52

67.4 ton C/ ha 172.0 ton C / ha

[8:i6] ton eq 0z /haan

53 Resulting carbon stock
5 Resulting LUC .=

Public workshop Utrecnt
March 21, 2011

CSy= CSg=

Slide 10



Intelligent Energy Europe

Step 4 (actual calculation) : mind filling detailed
Information on the sources of the SOC data used.

d
fa]s

=

Harmonise
1 Riofue! G
60| Type of data use measurements

Field measurement fram a 3 year campaign, 100 plots. carried out by the
Mational Institute...

More detail information

G5 If using data from other methods tifhn measurements :

70 land Sover

71 land management and infuts.

72

73 Resulting carbon stock in soils 702\ ton C ! ha 102.0| ton C / ha
74 | Resulting carbon stock in vegetatig 0.0{ton C/ ha 30.0|ton C/ ha
75 70.2 ton C/ ha 1820 ton C/ ha
76 | Resulting land Use Change 20,5 ton CO; ha™ \,rear"

Public workshop Utrecht
March 21, 2011
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Step 5 : Check in the biofuel pathway that the LUC value
IS there. Please, also check that no Improved agricultural
management is declared.

www.biograce.net Ik

Europ

-\Illl Ol i Illl-
-.U'-‘:aer' Caloule IG S E"']L"b ions

1 HW )\ (fre :t,'ﬂ'l‘utﬁi
15 Dﬂea land use change oceur? J vEs j Europe | High activity clay | No Tl . No mput
117 Goto To :  Warm temperature moist ; Cultivated/cropland ; - ; - ; High activity clay ; Full-
118 sheat LU tillage : High without manure
119 to calculate the land use change Emissions per IJ ethanol
120 g COz gCHy  gh:0) gCOz o
121 Resulting land usefhange 19,16 ton COz ha" year” 470,97 0.00 0.00f 47097
122
123 Bonus (eB) []‘g C02.20/ Mzthana 0.00 0.00 0.00 0.00
12{4_ : 470,97
126 Result g CO3.eq | MJethanol 470,97

Emissions per MJ ethanol

Public workshop Utrecht
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e, bonus for degraded and contaminated lands :
- A specific line exits within the LUC module of each pathway.

- Explanations on how to use are to be taken from the RED

Land use change, including bonus for production on non-agriculture or degraded land

2

4 2 ‘Lm'tdusechanqe

=

6 Doez land u=e change occur? I no 24|

7

g z

9 Emissions per MJ ethanol

0 g CO- g CH: g MO gCOz .y
4 Resulting land use change 0,00 ton CO. ha” year” 0,00 0,00 [r,l}l}| 0,00
2

3 I Bonus (eB) 0 us 0F 29 00,1 =hall be attributed if evidence is provided that the land:

: (a} waz not in uze for agriculture or any cther activity in January 2008; and

5 (b} fallz into one of the following categories:

"C_ (i} severehy degraded land, including such land that was formerhy in agricuttural uze,

; (i} heavily contaminated land.

- The bonus of 28 gCO.. /N ghall apphy for a period of up to 10 vears from the date of converzion of the land to agricuttural
E -uss. provided that a steady increase in carbon stocks as well ag a sizable reduction in erosion phenomena for land falling
0 B < 0il Carlon| ynder (i) are ensurad and that 2ol contamination for land faling undsr (i} iz reduced.

1
Slide 13 Public workshop Utrecht
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- Improved Agricultural Management

1. Annex V of the RED has a specific term for carbon stock
accumulation thanks to improved practices, but does not give
much more explanations on how to calculate it

- 2. Calculation rules from the Commission Decision can serve as
| guidelines for making first level calculations

3. As for LUC, actual data can be used to assess them

4. In the BioGrace tool, an e_., sheet exist to carry out the
calculation

5. This sheet is build on the same frame than the LUC sheet

© 6. Don’t declare e.., When LUC are already declared (double
counting)

/ Public workshop Utrecht
March 21, 2011
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. CO, storage or replacement

. General principles :

1. Annex V of the RED has specific terms for carbon stock
accumulation thanks to improved practices, but does not give
much more explanations

- 2. In the BioGrace tool, two modules exist to declare these
technological solutions. The value in g CO,/MJ has to be
added

3. Please, keep track of your calculations for verification
requirements

&1 CO5 capture and replacement
B e

Emissions per MJ ethanol
0,00

Result 0 C0% g | M gianu 0,00

5 0 g O My
45
47|
48|

£l CO; capture and geological storage

50 45 Emissions per M) ethanol
51 00 CO= o/ Mzeas 0,00
¥

a2 Result g C04 oy | MJgipana

Public workshop Utrecht
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CO, storage or replacement
© General principles :

4.

Replacement : “Emission saving from carbon capture and
replacement, e, shall be limited to emissions avoided through
the capture of CO, of which the carbon originates from biomass
and which is used to replace fossil-derived CO,, used in
commercial products and services.”

Storage : “Emission saving from carbon capture and geological
storage e.., that have not already been accounted for in ep,
shall be limited to emissions avoided through the capture and
sequestration of emitted CO, directly related to the extraction,
transport, processing and distribution of fuel.”

/ Public workshop Utrecht
March 21, 2011
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- New items in Public version 4

User Manual (or tutorial)
A detailed tutorial will be provided with the BioGrace tool

e Itaims at helping the economic operators to understand
and use the BioGrace GHG calculation tool.

User manual for the BioGrace greenhouse gas (GHG) calculation tool

This support document is designed to help the economic operators to understand and use the
BioGrace GHG calculation tool, The main questions that arse conceming the tool are presented
below, with a link to the approprate chapter of this user manual.

This chapter details the different way of using this tool.
Functions of the tool You will find what the tool was developed for and what it
can possibly do.

This chapter explains how the tool is designed and the

How does the tool work? general principles of the calculations.

How can | use the tool to understand
the default values?

How can | use the tool to calculate my  The following chapters allow any user to make use of the
own actual value? tool in function of its personal objective.

Public workshop Utrecht
March 2_’]_7 2011 How can | create a new pathway with

the tool?

Slide 20
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New items in Public version 4

Calculation rules

« Making actual calculations under the RED/FQD requires rules
— Which input data and standard values are allowed?
—  Cut-off criterion
— Combination of actual and disaggregated values
« Many of these rules not yet defined
— More detailed than methodology in RED Annex V.C
— Some rules given in communications, several are not covered
 BioGrace will make document “calculation rules”
— To be published as a separate document
— To be linked to GHG Excel tool
 European Commission will be evaluating rules...

— ... when assessing a voluntary certification scheme after a
request for recognition

Public workshop Utrecht

Slide 21 = \1arch 21, 2011
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- New items in Public version 4

Track changes

 One of the calculation rules:

“Use “track changes” for verification purposes”
www.biograce.net

About Directory

Production of Ethanol from  Sugarbeet (steam from NG boiler) Version 4 - Public

Overview Results

Emission reduction

Default values Allocation factors
RED Annex V.D Ethanol plant Fossil fuel reference (petrol)
12 71,3% to ethanol 83,8 g CO;eq/MJ
11,54 28,7% to Sugar beet pulp GHG emission reduction
26 52%
26,42

All results in Non- allocated Allocation Allocated

g CO 2eq / MJ Ethanol results factor results
Cultivation eg,
Cultivation of sugarbeet 15,89 71,3% 11,33
Processing e,
Ethanol plant 37,03 71,3% 26,40

Transport ey

Transport of sugarbeet 1,11 71,3% 0,79
Transport of ethanol 1,10 100% 1,10
Filling station 0,44 100% 0,44
Land use change g, 0,0 71,3% 0,0
€sca + €cor + €ces 0,0 100% 0,0 values 25 for CH4 and 298 for N20

Totals 55,6 40,1 As explained In "About” under "Inconsistent use ot GWP's"

When using this GHG calculation tool, the BioGrace calculation rules must be respected.
Track changes: ON | The rules are included in the zip file in which you downloaded this tool. The rules are also available at www.BioGrace.net

2

Calculations in this Excel sheet......
I_Sl:t. SEpnlET e e SRl

el Tollow JEC calculatons by using GwF

Calculation per phase

Cultivation of sugarbeet Quantity of product Calculated emissions
Yield Yield Emissions per MJ ethanol per kg sugarbeet per ha, year
Sugar beet kg ha™ year* 285.250 MJsugarbeet ha” year™ gCO, gCH, gN,O | gCO, e g CO;, e kg CO2, o
Moisture content 75,0% 1,000 MJ / MIsugarbeet, input

0. ,45 1 kgSugarbeel/MJ ethanol



nised C

Harmo e reenhous

Biofue

- Contents

- 1. Introduction

2. Land use change

- 3. Improved agricultural management
: 4. CO, storage or replacement

. 5. New items in Public version 4

: - User manual

. - Calculation rules

- Track changes

- 6. New item for Public version 5:

if; - Calculation of N, O field emissions
- 7. BioGrace as a voluntary scheme

Slide 23

Public workshop Utrecht
» March 21, 2011

Intelligent Energy Europe



Intelligent Energy Europe

New item in Public version 5

- Calculation of N,O field emissions

- 1. A major contributors to GHG emissions of most of the
pathways

2. Default value : N,O emissions calculated from a model
(DNDC, average EU), except some pathways (IPCC Tier 1 for

; soybeans, palm trees, sugarcane)

- 3. For new pathways or when modifying the cultivation data from
an existing pathways : BioGrace recommends to use IPCC
Tier 1 estimation for this emission

4. BioGrace tool aims to provide an Excel sheet for making N,O
calculations

/ Public workshop Utrecht
March 21, 2011
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N,O emissions : fill in few input data

A B C O E £

Calculation of N20 emissions using the IPCC methodology

_This sheet calculates the emizzionz of H20 from the cultivation of the crop

The calculationz maks uze of IPCC methodology Tier 1 on the estimation of N;0 emiz=ionz from managed =oilz (1)

‘For some crops {govbeans, sugarcane and palm trees) the additional hypothesis used in JEC calculations have been incorpo
lin the case of zovbeans, the nitrogen content of below ground biomass was conzidersd to be 0.074 kg N/ikg dry matter in=
lin the case of zugar cane, M of above ground residuss are not calculated using the IPCC methods. Alternatively additions of
lIn the case of palm tress, N of above ground residues are calculated by the JEC considering that 0.22 1 dry residuss are rett
:U JIPCC 2006, 2006 IPCC Guidelines for Matienal Greenhouss Gas Inventories, Prepared by the Mational Greenhouze Gas Inv

Crop data.
! [Pl=ase enter the data for vour crop in the blue cel

i [Crop name Sugar cane
} _l:rup wield (fresh matier} 1000 | kg sadhid
i FHumidity (%) 45 1%
i fCrop yield (dry mattery 350 kg s+ha
" ‘Straw yield (removed from the field) :l kg dm'ha
b
i —
Amount of vignazse applied to the field (by defaul@t 54 kg of vignazse dif§ kg sucar cane fm
! LAmount of fiter cake applied to the fisld (by defa ; kg of fiter cake dvkg =ugar cane fm
! M content of vignasse applied to the field (by defg ; kg N/ tvignazze
i [ content of fiter cake applied to the field (by def@ult 12.5) kg M /1 filter cake
i ‘Carbon loz= due to land uze change I |tha
Iz the crop irrigated OR iz rainfall in rainy =ea=zon | minus potencial
" iexvaporation higher than =oil water holding capacig?

Pub_lib workshop Utrec_hi
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N,O emissions

in E\“o‘)e

§l Direct N20 emiz=ions from managed soilz [Tierl).
Please enter the N additions in the form of =ynthetic or erganic fertilizer in the blus cells

Public workshop Utrecht
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N,O emissions : direct and indirect

emissions calculation =
Fzu 0 kg Niha M in gynthetic ferilizer
Fox  N0umM  Volatilization
Fes
:Z':'m | [Fgy 0 kg Mfha N in synthetic ferilizen
st [ 0 kgMma N in organic fertiizer

EF: : .

= oL LU | Fracm‘ I]Iz I - -

od Indirect N0 emissions from managed soils (Tiert) Frac ases 0.1

5 kg N-O_N/ha kg N.O¢ha poayi3 001

& MN.0 from atmospheric deposition of N 0,00 . 0,00 kg N20_Niha

? N:D.:_:.—N D.I EH]_ [ I:I'.I:H:I' NZD.}LT-J'—N D.UEI

&

Direct + Indirect N0 emizsions from managed soils (Tiert)

Lid §Ldl

7 kg N.O_N kg N.O

3 Total N.O emissions 0,041 0,0 0, 0 0,01 - |per ha
3 0,01 0,0 0,01 0.02 [ |per kg
] 0,0005 )0 000 0,00 : ! per W
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- BiloGrace as a voluntary scheme

- Observations:
e Current voluntary cert. schemes do not include GHG tool
— 1SSC, REDcert, NTA8080, RSPO, RTRS, Bonsucro (BSI)

« European Commission only allows use of GHG tool if it is
recognised as a voluntary cert. scheme

.« To our knowledge no GHG tools have been send to
Commission for recognition

— Some schemes will be send in, eg. National GHG tools
— Information on actual developments is scarce
e GHG tool can be used as “add-on” to existing schemes

® © 6 06 06 0 0 0 0O

[ ]

BioGrace will submit GHG tool to EC for recognition as a
voluntary scheme

Public workshop Utrecht

Slide 29 = \1arch 21, 2011



Intelligent Energy Europe

ised G
| Greenhous

Harmo
Biofue

- BiloGrace as a voluntary scheme

-« BioGrace voluntary scheme will consist of a zip file with

1. BioGrace Excel GHG tool
2. BioGrace calculation rules
3. BioGrace user manual

- » BioGrace scheme does not contain requirements on audits
' and mass balance

— BioGrace has to be used together with another scheme

Time schedule
: « Send in BioGrace tool to EC for recognition early April
-« Recognition period lasts ... ?

. Public workshop Utrecht
slde 30 « March 21, 2011
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Thank you for your attention
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect
the opinion of the European Union.

The European Commission is not responsible for any use that may be made of the information contained therein.
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