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. Introduction

GHG calculations under Renewable Energy Directive (RED)
. and Fuel Quality Directive (FQD)

e RED and FQD: same sustainability criteria including GHG
e RED article 19:

o0 Economic operators may use
- default values (19.1.a)
- actual values calculated according to Annex V.C (19.1.b)
- sum of actual value and disaggregated default value (19.1.c)

o In Europe default values only when feedstock is produced in
area on list (19.2) or from waste/residue

- o RED article 18:
. o Independent auditors must check information (18.3)
o Can be part of voluntary certification schemes (18.4)

: * Public workshop Athens
Slide 37 \May 26, 2011
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o Standard “I | ion factors”)
Cultivation of rapeseed Calculated emissions
Yield Emissions per MJ FAME
Rapeseed 3.113 kg ha\year™ g Co, g CH, gN,O | gCO, ¢
Moisture content 10,0%
By-product Straw n/a kg ha" yeag™
Energy consumption
Diesel 2.963 MJ ha™ year 6,07 0,00 0,00 6,07
Agro chemicals
N-fertiliser 137,4 kg N ha™ yea k 9 9,08 0,03 0,03 18,89
CaO-fertiliser 19,0 kg CaO ha™ year™ 0,05 0,00 0,00
parameter: GHG emission coefficient
gCO./kg gCH./kg gN,O/kg  gCO,_q/kg
: 2827,0 i 8,68 i 96418 | 5880,6
Slid
0,06 0,00 o,oo| o,1o|
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Why harmonisation of biofuel GHG calculations?

1. Significant variation possible in actual GHG values
(RED 19.1.b) following RED Annex V.C

— Using same input values

— Caused by variation in standard values (or “conversion factors”
/ “background processes”) to convert kg, MJ or m3 into CO

2 This causes a problem using actual GHG values
— Auditors can not check if standard values are correct

— Economic operations can enhance the GHG performance of
their biofuel without decreasing actual GHG emissions

- 3. Three possible solutions were discussed

2,eq

- 4. Several GHG experts and MS policy makers...
. — ...agree that harmonisation of standard values is best solution
— ...Intend to implement this solution

®
®

L}

: * Public workshop Athens
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nised ©
\ Greenno

Harmo use La

piofue

sons of .
a\cu\at\oﬂ: Erissions

n EUYOpe

Intelligent Energy | | Europe

Why harmonisation of biofuel GHG calculations?

- EXAMPLE 1: Different results from same biofuel
(same input values but different standard values)

Production of FAME from Rapeseed

Overview Results
Parameter

Nitrogen Fertilizer

P fertilizer Rapeseed drying 0,42 0,42 46%
Processing e, 16,5
.. Extraction of oil 3,29 3,82
K fertilizer

CaoO fertilizer (85%CaC03+15%Ca0,Ca(O
Pesticides

Overview Results

All results in

g COeq / MJ pave
Cultivation eq,

Cultivation of rapeseed

Refining of vegetable oil
Esterification
Transport ey

Total

27,7
27,29

0,85
12,39
1.3

Default values

RED Annex V.D
29

28,51

17,88

Transport of rapeseed 0,15 0,17
Transport of FAME 0,73 0,82
i . L L Filling station 0,44 0,44
Diesel (direct plus indirect emissions) Land use change e, 0.0
Natural gas (direct plus indirect emissions) €cca + €ccr + Eccs 0,0
Totals 45,6 52

Methanol (direct plus indirect emissions)

Slhide 73 \ay 26, 2011

Production of FAME from Rapeseed

Emission reduction

Fossil fuel reference (diesel)
83,8 g CO,o/MJ
GHG emission reduction

Public workshop Athens
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- Why harmonisation of biofuel GHG calculations?

1. Significant variation possible in actual GHG values
(RED 19.1.b) following RED Annex V.C

— Using same input values

— Caused by variation in standard values (or “conversion factors”
/ “background processes”) to convert kg, MJ or m3 into CO

2. This causes a problem using actual GHG values
— Auditors can not check if standard values are correct

— Economic operators can enhance the GHG performance of
their biofuel without decreasing actual GHG emissions

3. Three possible solutions were discussed, of which two
theoretical

@

2,eq

4. Several GHG experts and MS policy makers...
— ...agree that harmonisation of standard values is best solution
= — ...Intend to implement this solution

L}

: * Public workshop Athens
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Intelligent Energy | :: | Europe

. . e
a\cu\at‘on: g:n'\ss'\ons in Europ

sed G
\g?(g?\\l%r\“éreenhouse Ga

.- Formulation of project BioGrace

- 1. Dresden workshop (June 2, 2009) led to project
— based on finding that harmonisation is needed

— Initiated by advisors to governments with expertise on GHG
calculations (IFEU, RFA, SenterNovem = NL Agency)

2. Project received letters of support from governments
. — France, Germany, Netherlands, Spain, UK

- 3. Proposal for subsidy from “Intelligent Energy Europe”
. — Advantage: funding from EC

— Disadvantage: long lead time
(submission end of June 2009, start project in April 2010)

- 4. Work was already started 2nd half of 2009
: — Because of tight timeline implementation RED
- 5. Final preparation of project

— Contract negotiation Dec. 2009 — March 2010

: * Public workshop Athens
Slide 97 \ay 26, 2011
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. Project BioGrace

- Biofuel Greenhouse Gas emissions:

‘ alignment of calculations in Europe

© Aim of project:

- 0 Harmonise calculations of biofuel greenhouse gas (GHG)
emissions performed in EU-27 under legislation implementing
the Renewable Energy and Fuel Quality directives

. Consortium

- 0 Agencies/organisations close to national governments and
experts in GHG calculations

— Coordinator: Agentschap NL (formerly SenterNovem)

— Partners: ADEME, BE2020, BIO-IS, CIEMAT, IFEU, EXERGIA,
STEM

: : Public workshop Athens
Slide 117 \ay 26, 2011
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Project BioGrace

.~ Key objectives are:
' 1. Cause transparency

2. Cause harmonisation
3. Facilitate stakeholders
4

Disseminate results

Public workshop Athens

Slide 13 - May 26, 2011
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. Project BioGrace

- Key objectives are:

1. Cause transparency
Reproduce biofuel default GHG values (Annex V RED)
- Has not been done by the Commission or JEC
- Is a recurrent exercise

: : Public workshop Athens
Slide 14+ May 26, 2011
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Project BioGrace

Key objectives are:

2. Cause harmonisation
Cause that GHG calculation tools give the same results
- All tools that are linked to our project
- Note: this is a policy effort, not a scientific effort

: : Public workshop Athens
Slide 15 -+ May 26, 2011
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. Project BioGrace

- Key objectives are:

3. Facilitate stakeholders
Allow relevant stakeholders to calculate actual values
- By providing them calculation tools
- By improving tools following stakeholder input

: : Public workshop Athens
Slide 16+ May 26, 2011
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Project BioGrace

© Key objectives are:

4, Disseminate results
Make our results public to all relevant stakeholders
- All information is available through www.BioGrace.net
- All information is for free !

- Public stakeholder workshops
31 May: Madrid
1 June: Stockholm

: Public workshop Athens
slide 17 . May 26, 2011
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- Project BioGrace

o BioGrace will also:
— make a list of additional standard values
— list rules for making actual calculations
— add ‘sophisticated’ support sheets for calculation of
: v direct land use change (based on Commission Decision)
v" N,O emissions (based on IPCC Tier 1)
- 0 BioGrace will not:
— add pathways to the Excel file with GHG calculations that
are not listed in RED Annex V
— help stakeholders make actual calculations
— check actual calculations at the request of stakeholders
o Feedback by stakeholders is warmly welcomed

: Public workshop Athens
Slide 18 7 \1ay 26, 2011
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- Project BioGrace

. o Project coordinator: Agentschap NL (NL Agency)
. Dr. John P.A. Neeft
e-mail: john.neeft@agentschapnl.nl

- o Project partners: - ADEME, France (Bruno Gagnepain)
. - BE2020, Austria (Dina Bacovsky)
- BIO IS, France (Remy Lauranson)
- CIEMAT, Spain (Yolanda Lechon)
- EXERGIA, Greece (Konstantinos
Georgakopoulos)
- IFEU, Germany (Horst Fehrenbach)
- STEM, Sweden (Matti Parikka)

- o Project duration: 2 years (April 2010 — March 2012)

e Project website: www.BioGrace.net

: * Public workshop Athens
Slide 197 \1ay 26, 2011
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One list of standard values

o Input daia

o Standard values (“copkexsion factors”)

Cultivation of rapeseed Calculated emissions
Yield Emissions per MJ FAME
Rapeseed 3.113 kg ha" year™ g CO, g CH, gN,O [ gCO, ¢
Moisture content 10,0%
By-product Straw n/a kgha" year"

Energy consumption
Diesel 2.963 MJ ha™ year™ 6,07 0,00 0,00 6,07

Agro chemicals
N-fertiliser 137,4 kg N ha™ year™ —>» 9,08 0,03 0,03 18,89
CaO-fertiliser 19,0 kg CaO ha™year™ 0,00 0,00

parameter: GHG emission coefficient
unit: gCO./kg gCH./kg gN,O/kg  gCO,_q/kg
2827,0 i 8,68 i 9,6418 5880,6

Slide

Seeds- rapeseed 6 kg ha™ year™ 0,06 0,00 o,oo| o,1o|
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. One list of standard values

- List of standard values

- 0 is publicly available

- 0 to be used by everyone that makes GHG calculations under
RED/FQD based legislation

We are achieving this by:
— Including values in all software tools
— Causing that list is known by all GHG calculation experts

— Showing that these (and only these) standard values lead
to RED defaults

— Requesting policy makers to make reference from national
legislation (implementing RED / FQD)

Public workshop Athens
« May 26, 2011



Intelligent Energy | - : | Europe

§ : ope
ﬂ: gm\ss'\oﬂs in EurOP

Condensed list of standard values, version 3 - Public

This file gives the standard values as published on www.biograce.net in Word format.

I - f Two Word versions of this list exist:

O n e I St O 1. A complete list of standard values, containing all the values as listed in the Excel version
2. A condensed list showing the most important standard values

This file contains the condensed list.

Ve rsion 3 = Pu bl IC Abbreviations and definitions used can be found in the Excel file on the web page

http://www.biograce.net/content/ghgcalculationtools/standardvalues.

STANDARD VALUES

parameter:

Giohel Warming Potentials (GWP's) 1 Global Warmi ng pOtentials
o,
CH,

N,O COZ 1 g COZ eq/ g COZ
Agro inputs CHa 23 g CO, eq/ g CH,4

N-fertiliser 287]
P,Os-fertiliser 964 Nzo 296 g COz eq/ g Nzo

K,O-fertiliser 53

CaO-fertiliser, 119
Pesticides 988!
eeds- corn - - - =
seds: Tapessed @ 2 GHG emission coefficients
eeds- soy bean
eeds- sugarbeet 218 .
eeds- sugarcane 4 N-fertiliser 5880,6 g COzeq/kg N
Seeds- sunflower
Seeds- wheat

B compost (palm i) 51 _P2Os-fertiliser 1010,7 g COzeq/Kg P20s
Fuels- gasses KZO-fertiIiser 576,1 g COZ eq/kg Kzo

Ratural.

N | gas (4000 km, EU Mix qualilty) CaO-fertiliser 129,5 g CO, eq/kg CaO

Fuels- liquids

N

Diesel 87,64 = = 87,64 1,16

NI

Gasoline

HFO 84,98 = = 84,98 1,088

iEthanol

Methanol 92,80 0,2900_ 10,0003 99,57 1,6594

FAME

[SHSHSHAHS SIS
P
©
©

Syn diesel (BtL)
HVO

Fuels / feedstock / byproducts - solids

----- = nd Word yersions

.Ef:_%;_seed Both EXCe\ a-

"""" s qvailable at

ugar_cane

unflowerseed

X‘lrllqiemae:|f:a_t _B‘OGra’Ce -ne_t'. "::(1)

Crude vegetable oil

DDGS

Bio‘é‘i‘l“(‘byproduct FAME from waste oil) WWW
nammm—
T

Glycerol i H

Palm kernel meal H H i
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One list of standard values

~ List of standard values
-0 European Commission makes reference to list

Public workshop Athens
May 26, 2011
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Datei  EBearbeiten  Ansicht  Chronik  Lesezeichen Extras  Hilfe

- c ;ﬁisp, {at l: B8 hrepffec. europa. eufenergy renewables biofuelssust ainabilicy_criteria_en.bkm ‘f_? - | Iﬁ > LEC Eng-Deu )’T"|
@ Meistbesuchte Seiten m Google Kalender W/ Wikipedia E LED Deutsch-Englisch.... %;‘I" BICGERACE ‘s;l‘ Adminusers @ Google Analytics | OFFi.. || EU || Zertifizierung |j ‘hilllkommen bei biokra... Gj Fliige und Eilligfliige g... »

@ Referring Site: - Google Analvtics E LEC Farurm

European Commission

Enerqy

European Commission > Energy > Renewable Eneryy = Biofuels

Renewable Energy

Ginther Oettinger
Commissioner

Biofuels: Sustainability Criteria ? for Energy

» Citizen's corner

Commission sets up system for certifying sustainable

H Philip Lowe
° Bioenergy biofuels Director-General
o pin sl The Commission decided on 10 June 2010 to encourage for Energy
industry, governments and NGOs to set up certification i
F Members states schemes for all types of biofuels, including those imported -":\‘ Multimedia
reports into the EW. It laid down what the schemes must do to be - "
b Standards recognised by the Commission. This will help implement the #Video portal
. o EU's reguirements that biofuels must deliver substantial
P Sustainability ; 0 h =
L reductions in greenhouse gas emissions and should not come from forests, wetlands N .. |
Criteria : : ; s
and nature protection areas, The rules for certification schemes are part of a set of L& ﬁ B
b Projects guidelines explaining how the Renewable Energy Directive, coming into effect in .._f_'{{{ A Puic,ation
!

December 2010, should be implemented.
& \Wind Energy

» Balar Electrity » Press release [IF/10/711, 10/06/2010] (]
° Solar Heating and * Memo [MEMO/10/247, 10/06/2010][] o ACER
Cooli 3
A o EACI
° Geothermal Energy =
@ ESA
@ Ocean Energy
° Grid Related documents (
o
o Hydrogen for - .
F Communications and Decision . .
Transport e s . : _— Climate Action
Communication an the practical implementation of the EU biofuels and hicliquids Energy fora Changing Warld
a el Lall=rehaloneiol g al=aiela=t=hdleslidhilal =l =tahchs el gtchgs anie M SRl el el s Tjnk el (el e |Hole
e Sust 2l e e e T T e mweh ¥
£ Lheae Bmeen b Btandard values, derived from the datasets used to establish the defaulf
B andard walues, derived from the datasets used to establis e default A hmeny

-

- \.I'EI|LJES§ m?
e Electricity I~ b

. b IO T P e L 2 & s walLe
¢ European Technology '@_[_QDKB] == =T
Platforms {ETPs) EU Calendar

o Transparency Platform » Annatated example for the calculation of emissions from carban stock
changes due to land use change @ [3 MB]
e Target of 20% by

© europe | ]

http:ifec.europa. eufenergyfpublicationsfindex_en.htm
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- One list of standard values

- List of standard values
- 0 European Commission makes reference to list
0 Member States include list in Technical Guidance:

— Austria, Sweden, UK are preparing to do
— Germany, Ireland, Netherlands are about to decide to do so

- 0 Example (from UK consultation on C&S Technical Guidance)

— The RFA therefore proposes the following approach to
which standard values should be used:
1. For the reporting period 2011/2012, the RFA proposes
to align its current standard emission factors with
the ones proposed by the BioGrace project.

: * Public workshop Athens
Slide 26 7 \1ay 26, 2011
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. One list of standard values

List of standard values
o When motivated, other standard values can be used
o BioGrace will publish a calculation rule for this, stating that

— For standard values not yet on the list
- a reliable source (literature, database) should be given
- auditors can verify this information conform RED Article 18.3

— For standard values that are already listed:

- reliable information is submitted showing how these values
were determined

- auditors can verify this information conform RED Article 18.3.

- it Is shown that this input was used in the production of the
biofuel

- the use of this alternative standard value does not contradict
any other calculation rule

® ® ® © & ®© & & & 0 © © ® O O O O O O O OO O O O OO O O O O O O O 0

Public workshop Athens
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. Concluding summary

- o One biofuel, different GHG calculations => different results
- e |EE funded project BioGrace will:
1. Cause transparency
In how RED default values were calculated
. 2. Cause harmonisation
- Excel tool and GHG calculators give same result
i - All GHG calculations based on one set of standard values
- 3. Facilitate stakeholders
: - Tools that allow own input and/or modifications to pathways
4. Broadly disseminate results
; Flgnenrone s [FOSMWPRR,
_—ET T | s M
E= = SR ot B e g © @ U

Public workshop Athens

Slide 29 7 \1ay 26. 2011

e ® o @0 9




Slide 30

®
®
®
®
[ ]
®
®
®
®
@

®

®

® o

® & @ & 9 ® ® ® ® ® & ® ® ® © ® © o © © © & © 0 ® @ ® 0 0

Intelligent Energy | | Europe

Thank you for your attention

Intelligent Energy Furope

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.

Public workshop Athens
May 26, 2011
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Introduction

- Rules and methodology for GHG calculations

- o RED article 19: Economic operators may use

o default values (19.1.a)

o actual values calculated according to Annex V.C (19.1.b)

. o sum of actual value and disaggregated default value (19.1.c)
e RED Annex V.C + June communications: Methodology

Making actual calculations not straightforward

. o Some kind of tool or software is needed
0 Some companies will develop own tools
o Many others will use publicly available tools

Several GHG calculators available

. Project BioGrace will ensure that all calculators will give
. the same result

Public workshop Athens
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. Dutch tool - General information

- Background

o Dutch government prepared a reporting obligation on
sustainability for biofuels to start per 1-1-2009
: o This was abandoned after the publication of the draft Renewable

Energy Directive (RED).

®
L ]

. The Dutch GHG calculator
: o was developed in 2007/2008 by consultants EcoFys and CE

0 has been available for (Dutch) stakeholders to make GHG
calculation on biofuels

0 has not been used extensively due to lack of legal framework in
2008 — 2010

: o was recently updated and made “RED”- proof by Agency NL

Public workshop Athens

Slhide 5 2 \1ay 26, 2011
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D = Default; U = User input
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Dutch GHG tool

Load Default Values

Calculate Results
Adapt Chain

Intelligent Energy Europe

Chain management
Disclaimer

Current chain: Biodiesel from Rapeseed (not saved by user)

Version 3.1 - aug

Feedstock production

Yield main product Raw rapeseed 3113 kg / (ha*yr) D
Main product Moisture content 0,10 kg / kg D
Material & energy use Diesel 2963 MJ / (ha*yr) D
Material & energy use N fertilizer 137,4 kg N/ (ha*yr) D
Material & energy use CaoO fertilizer 19,00 kg CaO / (ha*yr) D
Material & energy use K20 fertilizer 49,46 kg K20 / (ha*yr) D
Material & energy use P205 fertilizer 33,67 kg P205 / (ha*yr) D
Material & energy use Pesticides 1,230 kg / (ha*yr) D
Material & energy use Seeding material - rapeseed 6,000 kg / (ha*yr) D
Field emissions Field N20O emissions 3,103 kg / (ha*yr) D
Field emissions Direct Land Use Change No g CO2/MJbiofuel D
Feedstock drying
Yield main product Dried rapeseed 1,000 MJdried rapeseed / (MJraw rapeseed) D
Main product Moisture content 0,10 kg / kg D
Material & energy use Diesel 0,181 MJ / (GJdried rapeseed) D
Material & energy use Electricity (EU-mix, LV) 3,079 MJ / (GJdried rapeseed) D
Transport feedstock
Yield main product Dried rapeseed 0,990 MJdried rapeseed / (MJdried rapeseed) D
Main product Moisture content 0,10 kg / kg D
Transport Truck for dry product (Diesel) 50 km D
Extraction in oil mill
Yield main product Crude vegetable oil 0,613 MJcrude oil / (MJdried rapeseed) D
Yield by-product Rapeseed cake 0,387 MJrapeseed cake / (MJdried rapeseed) D
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Summary Input Summary output Biodiesel from Rapeseed Reference: Diesel
Energy use (per MJ) GHG emissions (kg/MJ) Energy use (per MJ) GHG emissions (kg/MJ)
(MJ) (% of ref.) (g CO2-eq.) (% of ref) (MJ) (%) (g CO2-eq.) (%)
Biofuel Biodiesel Feedstock production 0,1672 14% 28,7496 34%
Feedstock Rapeseed Transport actions 0,0233 2% 1,4345 2%
Process - Conversion operations| 0,3677 32% 21,5636 26%
Reference Diesel
Print summary results
End use 1,0000 87% 70,1047 84%
S i resnlis Fossil indirect 0,1550 13% 13,6953 16%
Total]  0,5582 48,3% 51,7477 61,8% 1,1550 100% 83,8000 100%
Return to input % Reduction 51,7% 38,2% 0%
Avoided emission (tonne CO,/halyr) 1371,5
Biofuels greenhouse gas calculator "
GHG emissions [% of reference] Energy use [% of reference]
120% 120%
100% 100%
80% 80% 1
61 8% B Fossil indirect
8% o
60% 60% 48,3% End use
B Conversion
40% | :
o | operations
40% T?ansport actions
20% -
0% -
0% - Biodiesel from Reference: Diesel
Biodiesel from Rapeseed Reference: Diesel Rapeseed
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Biofuel Biodiesel
Feedstock Rapeseed Return to oveniew results | Return to input |
Process -
Reference Diesel
Absolute Numbers (including allocation) Relative contribution (including allocation)
Energy use Emission CO2  Emission N20  Emission CH4  Emission GHG Energy use Emission CO2  Emission N20  Emission CH4
[MJ fossil fuel/ [kg CO2/ [kg CO2-eq/ [kg CO2-eq/ [kg CO2-eq/ [%] [%] [%] [%]
MJ biofuel] MJ biofuel] MJ biofuel] MJ biofuel] MJ biofuel]
Feedstock production
Diesel 0,047 3,555 0,00E+00 0,00E+00 3,555 8,4% 6,9% 0,0% 0,0%
N fertilizer 0,092 5,319 5,370 0,376 11,065 16,5% 10,3% 10,4% 0,7%
Cao fertilizer 5,13E-04 0,031 1,41E-03 1,29E-03 0,034 0,1% 0,1% 0,0% 0,0%
K20 fertilizer 6,55E-03 0,363 2,47E-03 0,024 0,390 1,2% 0,7% 0,0% 0,0%
P205 fertilizer 7,02E-03 0,445 7,03E-03 0,014 0,466 1,3% 0,9% 0,0% 0,0%
Pesticides 4,52E-03 0,166 8,38E-03 9,89E-03 0,185 0,8% 0,3% 0,0% 0,0%
Seeding material - rapeseed 6,46E-04 0,034 0,024 1,72E-03 0,060 0,1% 0,1% 0,0% 0,0%
Field N20O emissions 0,00E+00 0,00E+00 12,575 0,00E+00 12,575 0,0% 0,0% 24,3% 0,0%
Direct Land Use Change - 0,00E+00 - - 0,00E+00 - 0,0% - -
Total Feedstock production 0,159 9,914 17,989 0,427 28,331 28,4% 19,2% 34,8% 0,8%
Allocation burden of this and previous steps to main product Raw rapeseed 100,0%
Allocation burden of this and previous steps to by-product Raw rapeseed 0,0%
Allocation burden of this step to Biodiesel at end-of-chain 58,6%
Feedstock drying
Diesel 2,13E-04 0,016 0,00E+00 0,00E+00 0,016 0,0% 0,0% 0,0% 0,0%
Electricity (EU-mix, LV) 8,51E-03 0,377 5,05E-03 0,021 0,403 1,5% 0,7% 0,0% 0,0%
Total Feedstock drying 8,72E-03 0,393 5,05E-03 0,021 0,419 1,6% 0,8% 0,0% 0,0%
Allocation burden of this and previous steps to main product Dried rapeseed 100,0%
Allocation burden of this and previous steps to by-product Dried rapeseed 0,0%
Allocation burden of this step to Biodiesel at end-of-chain 58,6%

Transport feedstock
Truck for dry product (Diesel) 2,29E-03 0,173 0,00E+00 2,43E-04 0,173 0,4% 0,3% 0,0% 0,0%
Total Transport feedstock 2,29E-03 0,173 0,00E+00 2,43E-04 0,173 0,4% 0,3% 0,0% 0,0%
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Dutch GHG tool

DIRECT LAND USE CHANGE CALCULATION

1. Standard Soil Carbon stock in mineral soil (SOCgy)

Climate region Boreal See figure 1 The blue fields are drop down boxes.
Soil type High activity clay soils See figure 3 & 2
Result SOCsr 68 ton C/ha

2. Factors reflecting the difference in Soil Organic Carbon (SOC) compared to the Standard Soil Organic Carbon (SOCgy)

Actual land use | Default=Calculate with standard values|Default Reference land use |
User = Own calculation incl. measured value

Default=Calculate with standard values|Default

User = Own calculation incl. measured value

Type of land Cropland See tables 3, 6 and 8 Type of land Cropland See tables 3, 6 and 8
Climate region Temperate/Boreal, dry Climate region Temperate/Boreal, dry
Land use Fy Cultivated 0,8 Land use F Cultivated 0,8
Management Fy |Full-tillage 1 Management Fys |Full-tillage 1
Input F, Low 0,95 Input F, Low 0,95
Result SOCx 51,68 ton C/ha Result SOC, ¢t 51,68 gC/ha
3. Above and below ground vegetation (Cveg)
Actual land use | Default=Calculate with standard values|Default Reference land use |

Default=Calculate with standard values|Default

User = Own calculation incl. measured value

User = Own calculation incl. measured value

Type of land [Cropland (General) | Type of land Forest 10-30% canopy cover, excl plantations
Domain Domain Temperate
Climate region Climate region
Ecological zone Ecological zone |Temperate continental forest
Continent Continent Asia, Europe (<= 20y)
Crop type Crop type
Result Cveca 0 ton C/ha Result

Cvea, ret 2 ton C/ha

4. Bonus (eb) for cultivation on restored degraded land under the conditions provided for in point 8 of Annex V of directive.

Bonus [No No=0 g CO,/MJ

Yes =-29 g CO,/MJ

Total results

Result: CO, emission caused by direct land use change 8,5625592 g CO,/MJ biofuel Calculate Results | Re-calculate the results if you changed the values here or at the input page.
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. Dutch tool - Summary
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PY

- Contents
o Excel-based tool

o Tool is rather similar to BioGrace Excel sheets, but

. — Itis more user-friendly:
no calculations details, results in graphs

— DLUC calculations are user-friendly

o0 The software programming makes it less flexible
— More difficult to modify pathways or build new ones

- Status

-0 Toolis available on-line via
www.senternovem.nl/gave english/ghg_tool

o All 22 chains (BioGrace) are included

o0 Updates follow updates of BioGrace Excel sheet

°

Slide 10

Public workshop Athens
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. German tool - general information

®

0

- Background

No public tool has been available so far in Germany

o Aim: to facilitate stakeholders calculating actual values

(combination of actual values and disaggregated default

values)

- The German GHG calculator

o

0]
0]
o

Slide 12

IS made by IFEU, contracted by BMU
should be finalised mid 2011
should be in line with BLE Guidance

IS strongly linked to economic operators: 1 sheet dedicated
for cultivators, mill operators, refinery operators, etc.

Public workshop Athens

May 26, 2011
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About Background data Start

according to the EU Directive 2009/28/EC

.
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@ Refinery operator J ®
@ Last interface } ®
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About Background data Start

according to the EU Directive 2009/28/EC

@ Plantation operator / first buyer of crops

__________________________________________________________________________________________________________ o

@ Oil mill operator J ®
__________________________________________________________________________________________________________ o

@ Refinery operator J ®

@ Last interface } ®

supported by

@, Federal Ministry for the
A o Environment, Mature Conservation
and Muclear Safety
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German GHG tool

About Background data Start

according to the EU Directive 2009/28/EC

I. Market actor: Plantation operator, first purchaser
Step-by-step manual for calculating GHG emissions of oil palm cultivation

- - The CO, emissions from
Final Result oil palm cultivation amount to
Please provide this info together with @
P =/
your batch to oil miller. ° 123,79 COqkgFFB

Please note: When combining FFB batches and
averaging GHG emissions, GHG value for each
batch may not exceed 280g C0zeq/kg FFB 0 kg

Size of the FFB batch

Enter your operating data in step 1-4 to calculate CO, emissions of your FFB batch

&
r
‘ L

STEP 1 - GHG emissions from land use changes

Do FFB s originate from plantation areas that were plantation areas before january 1st 2008?

@ Emissions from land use change are
zero.

Click here to calculate emissions in
® sheet "land use changes"

Which emissions arose from land use changes?
0 kg CO,eq per ha per year

Slide 15

STEP 2 - GHG emissions from cultivation
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About Background data Start

according to the EU Directive 2009/28/EC

I. Market actor: Plantation operator, first purchaser

Step-by-step manual for calculating CO, emissions from land use change

The European Commission has published guidelines for the calculation of land carbon stocks (notified under document C (2010) 3751).
These consist of tables with values for carbon stock in soils, above and below ground biomass for different sail types, climate regions,
vegetation types etc.

Result
value will be added in sheet ° #NAARDE! o confirm value and hack]
»actor cultivator« step 1

kg CO,eq per ha per year

S pecify the parameters in step 1-4 to calculate CO2 emissions from land use changes

STEP 1 - Carbon stock in above and below ground biomass on 01.01.2008 (CSg)

Please select

S

Vegetation type Forest (10-30% canopy cover)
Domain

Climate region

E cological zone

Continent

Above and below ground carbon on 01.01.08 _ tCha
STEP 2 - Soil carbon on 01.01.2008 (CSg)

Climate region Tropical, moist (@
. I Please select
S“de 16 [ Soil type Low activity clay soils

Standard soil carbon t Cha 47




Intelligent Energy Europe

ns of o
g EmissiO

About Background data Start

according to the EU Directive 2009/28/EC

I. Market actor: Plantation operator, first purchaser

Step-by-step manual for calculating GHG emissions of oil palm cultivation

- - The CO, emissions from
Final Result oil palm cultivation amount to
. - . -
Please provide this info together with 123,7 g COzeqkg FFB @

your batch to oil miller. °

Please note: When combining FFB batches and
averaging GHG emissions, GHG value for each
batch may not exceed 280g COzeq/kg FFB 0 kg

P
- Enter your operating data in step 1-4 to calculate CO, emissions of your FFB batch

Size of the FFB batch

STEP 2 - GHG emissions from cultivation

What is your FFB yield per ha per year?

19.000 kg FFBs per ha per year

What is the size of your cultivation area?

° How much fertilizer did you apply per ha per year? Please enter the amount for each of the following fertilizers.
N-fertiliser 128,0 kg N per ha per year
P ,Os-fertiliser 144,0 kg P ;05 per ha per year

Slide 17
K,O-fertiliser 200,0 kg K»0 per ha per year

b
¢
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STEP 2 - GHG emissions from cultivation
. [What is your FFB yield per ha per year?

_ ko FFBs per ha per year

° \What is the size of your cultivation area?

ha
How much fertilizer did you apply per ha per year? Please enter the amount for each of the following fertilizers.

_ |M-Tertiliser ko M per ha peryear

y |PaiDsfediliser ko P=Osper ha peryear
koO-fertiliser kg K20 per hia per year
Cal-feriliser ko a0 per ha peryear

¢ |How much pesticides did you apply per ha per year?

' |Pesticides kg active ingredient per ha peryear

v How much diesel did you use per ha per year? Please include
- |Digsel | per ha peryear
. |\What is the size of your batch (consignment)?

; kg
Emissions fertilizer 2,077 kg CO.eq per ha per year
. | M-fertilizer production 747 kg COzeq per ha peryear
Mo field emissions 1,088 kg CO-eq per ha peryear
P-O=fertilizer production 146 kg CO.eq per ha peryear
koO-fertilizer production 116 ka COzeq per ha peryear
o |Ca-fedilizer production 0 kg COzeq per ha peryear
Emissions pesticide production 93 kg CO,eq per ha per year
' |Emissions diesel 180 kg COzeq per ha per year
. Emissions (cultivation) 2,350 kg CO.eq per ha per year
° |Emissions (land use changes) 0 kg CO.eq per ha per year
¢ (Total emissions 2,350 kg COqeq per ha per year

Public workshop Athens

Shide 18 2 \1ay 26, 2011
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About Background data Start

according to the EU Directive 2009/28/EC

.
@ Plantation operator / first buyer of crops | ®
@ Oil mill operator |

__________________________________________________________________________________________________________ -
@ Refinery operator J ®
@ Last interface } ®

supported by
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About Background data Start

according to the EU Directive 2009/28/EC

Il. Market actor: Oil mill operator

Step-by-step manual for calculating CO, emissions of CPO production

Final Result The CO, emissions from
Please provide this info together with palm oil mill amount to B
- your batch to refinery. o 1517 g CO,eqkg CPO (3)
Please note: When combining CPO batches and Size of the CPO batch
averaging GHG emissions, GHG value for each y
batch may not exceed 1190g COzeq/kg CPO R

What GHG emissions arose from the production of the FFBs? Indicate whether you want to use the default value or a calculated

. value.
Click here to use default value "126" g CO.eqkg FFB in the field below

b Click here to calculate your emissions in g CO.eq/kg FFB.

STEP 2 - GHG emissions from oil mill operation

Slide 20 How many tons of FFB s did you process per year?

10.000 t FFBAear
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Paln greenhouse gas About ‘Background data Start

according to the EU Directive 2009/28/EC

Mixing CPO batches from several suppliers and averaging GHG emissions

Overall quantity |Overall GHG value
metric tonnes g CO.eqkg FFB

O confirm value w.w::k]

Supplier# |Plantation name FFB quantitity GHG value
metric tonnes g CO.eqkg FFB fill in the information
delivered by your suppliers

Ol |IN[O|O]A~|WIN |-

Slide 21
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German GHG tool

Palm ﬂi bﬁﬁeenhnuse gas About Background data Start

according to the EU Directive 2009/28/EC

IV. Market actor: Last Interface

Step-by-step manual for calculating greenhouse gas savings:

Final Resutt o 44% compared to fossil comparator f:?

Greenhouse gas savings

STEP 1

What are the GHG emissions of the final product?

(+w)

1747 g COqeqiky refined palm oil (

Calculation of heat content 47 g COzeg/Md

Is the biofuel used for electricity production or for cogeneration?

Electricity from Cageneration 85 g COzeg/M

Public workshop Athens

Slide 227 \1ay 26. 2011
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- German tool - Summary

®

PY

- Contents
o Excel-based tool

o Tool differs from BioGrace Excel sheets:
. — Pathways are split in partial calculations
— DLUC calculations are user-friendly

o o0 The software programming makes it inflexible
— Not possible to modify pathways or build new ones

- Status
o Tool is available on-line via www.Ifeu.de/english

o Currently one chain available: palm oll

o0 Cereals-to-ethanol and oil_seeds-to-biodiesel chains
are ready but not available on line

Public workshop Athens

Slide 23 3 \ay 26, 2011
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. Spanish tool - general information

. Background
: 0 No public tool has been available so far in Spain

o Aim: to provide stakeholders (especially farmers and small
biofuel companies) with a tool to calculate the GHG
emissions required by the RED

© The Spanish GHG calculator
0 being developed by CIEMAT, contracted by IDAE
o focuses on agricultural stages

0 uses data from NUTS study (actual values or averages
calculated for smaller geographical areas)

Public workshop Athens
May 26, 2011
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Intelligent Energy Europe

SPANISH BIOFUELS CALCULATOR

CIEMAT-IDAE-UPM

Public workshop Athens
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Spanish GHG tool

Biofuel and raw material selection screen
{0

Biofuel and raw material | Aqgricultural phase | Transportation phase | Plant production phase | Distribution phase | CO, capture | Results |

Binfuels

Binfuel BIODIESEL Raw material RAPESEED

Public workshop Athens
May 26, 2011
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Spanish GHG tool

Agricultural county selection screen

£8 spanish biofuels calculator ] =0 ]

Biofuel and raw material  Agricultural phase | Transportation phase | Plant production phase | Distribution phase | 0, capture | Results I

| Fertilizationl Pesticidesl Field wnrksl Crop \,fieldl MO emissiunsl Others |

Region Provincia Counky
il Almazora
Aragon Cadiz Albo Andarax
Asturias Cdrdoba Biajo Almazora
Baleares Granada Campo Dalias Irrigation type
Canarias Huelva Carnpo Mijar v Bajo Andarax
! Cant.abria ) Jajén Camp? Tabernas R ATHFED
; Castilla Lean Malaga Los Vélez
! Castilla La Mancha Sevilla Rio Macimiento
Catalufia
Ceuta v Melila
Camunidad de Madrid Seed dose
Comunidad valenciana -
Extremadura I DE’ i
Galicia
La Rioja
Murcia
Mawarra
Pais Vasco T T T
NUTs2 | | NUTs3| | NUTs4 = =

Biofuel BIODIESEL Raw material RAPESEED

Public workshop Athens
May 26, 2011
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Fertilization data input screen

Intelligent Energy Europe

Spanish GHG tool

I ] 3

Biofuel and raw material Agricultural phase I Transportation phase I Flant production phase | Distribution phase | 0, capture I Results |

Genersl data  Fertiization | Pesticides | Fisld works | Crop yield | Mp© emissions | others |

Mineral Fertilizers Organic Fertilizers
% N % PZO5 % K20
| DE: Mih
MPE 1501515 | poo== kgfha | 15 || 15 || 15 | ka tiha
MPE 8/15/15 | 0= kgha | & || 15 || 15 |
MPK 9{15/27 | o= kgtha | o |[ 18 |[ =27 | Tzl
MPK 12/10/17 | o= kgha [ 1z || 1o || 17 | M[_ 0.0 |kgtha
wea| o0=dkatha [ 46 |[ o |[ 0 | F205 kafha
Patassiom nitrate | 0= kgtha | 1z || 12 |[ 12 | k2o kafha
Diammonium phosphate | o= kgtha | 12 || 4 || © | ==t katha
&maniurn sulphate | 0= kgha | 2t || o || =21 |
Potasium sulphate | o= kgtha | 0 |[ o |[ 53 |
Cther | 0= kgha | o= | o= | 0=
Cal Fertilizer I DEZ katha
Typical values for the agricultural county selected are uploaded | ——(=(@))

Biofuel BIODIESEL Raw material RAPESEED

Values to reproduce the default values of the RED are uploaded

Public workshop Athens
May 26, 2011
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Spanish GHG tool

Transformation data input screen
=101

Biofuel and raw material | &agricultural phase I Transporkation phase  Plant production phase I Distribution phase | 0, capkure I Results |

on
nised C.a\C \at\ E

Biofue

I Phase 2 I Phase 3 |
~[Cirying and skorage
Faws makerial moisture begore drying I DE: % Electricity consumption I DE ke dry Faws material
R.aw material moisture after drying I DE: % Diesel consumption I DE Ift dry rawe makerial
rExtraccion
—Raw material
Rape seeds I DEZ kq seedsfkg rapeseed crude oil
Hexane I DE: kg hexane/ka rapeseed crude ail
—Energy consumption
Electricity I DE: kbl rapeseed crude oil
Heat From |Matural gas LI | 0= Mjkg rapeseed crude oil
—Oubpuks
Rapeseed crude oil I DE: kg rapeseed crude oilikg rape seed
Rape meal I DEZ ka rape mealfkg rape seed
(m)
Biofuel BIODIESEL Raws makerial RAPESEED

public workshop Athens Values to reproduce the default values of the RED are uploaded

Slide 30 2 \1ay 26, 2011
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Spanish GHG tool

Results screen
=10l x|

Culkivakion of raw materials (= | Transport and distribution phases ed | Transformation phase € Can Tokals |

. Allocation Ernissian Dezafault

All results in o Mon-allocated Factor Allocated reduction values RED
CO,; eq g/MJ biodiesel resulks (%) resulks [l Annex W0
Cultivation e 49,33 53,59 25,9 29
Transport e, | 1,64 1,53 1
Processing & 25,5 22,08 22
Land use change g ] 55,59 ] ]

Es-:a + EECF + EECS ]'I:":I

u] u] u}

= &0

%f 50 -

= 40 - m Cultivation (ec)

% 30 - M Transport (etd)

= 20 A M Processing (=p)

o] 10 - Land use change (el)
= [u] esca + ecor + eccs

Allocated results Default values RED

Slide 31
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. Spanish tool - Summary

®

Contents
o Tool build in Java

o Focus on Spain:

— Contains data on agricultural inputs and yields for 6 crops used to
. produce biofuels in Spain at the level of agrarian county (NUTs4)

— Any farmer in the country can select his/her county and crop and the
corresponding values regarding agricultural inputs and yields will
‘ appear in the tool.

o For processing and transport: RED default values
o Standard values from BioGrace

e e

Status

o Biodiesel from rapeseed, rapeseed HVO and ethanol from
" wheat CHP chains ready

o Final version expected mid-2011

> ® o

®
°

Slide 32 Public workshop Athens

May 26, 2011
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. UK tool - general information

- Background
. 0 UK GHG calculator was developed under RTFO reporting
scheme

o Calculator existing since 2008, regularly updated

o Aim is to facilitate stakeholders calculating actual values
under RTFO reporting

- The UK GHG calculator
0 was made and is regularly updated by consultant E4Tech,
contracted by RFA
o has recently been made “RED-proof”
o strongly linked to RTFO reporting scheme
0 provides more “standard values” as compared to BioGrace

Public workshop Athens
May 26, 2011
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UK GHG tool

Intelligent Energy Europe

#' RFA: Carbon Intensity Calculator 1.1 (build 52)

File Edit Reporks Options Help

SEE

e S5 %\‘E] ¥ <]
My project name: Biodiesel 1| 100 @ . ‘ ; :

saue

e
ZEREAL

0 General information
=1 T ‘Year 2010

@@\I@\

P52 [-]

%] Apr 15 (20100 ko Apr 30

Q Ll import default Fuel chain, . | import fuel chain From CSY..

'LI“

%

-% %

ff:._m:::

T

%

ewe

""m"'”‘"m"“’"""m""’
_m__m__m_

f:._m:::f .mﬁﬁ
.U :

L

it
- =
}

!

W
2L

uawes |- -

I

H

]?:

H %Hﬂ H

Madule: Fuel chain Liquid

Internal batch number:

Biofuel type: Bioethanol

Yolume of biofuel [ Reported: 0/ 0
Feedstock country of arigin: Any
Biofuel feedstock: Sugar beet

=1

Intermediate results:

Fuel chain carbon inkensity: 1070 kg{COze) t{biofusl)
Carbon intensity: 39.9 grams{CO2e)MI
GHG Saving: 52.4 %

25| [ fBEAVARGUEZID - HI0PH0 @

| @2 Microsoft...vl & Meetings ho... | |3 Mews Entrant... | |3 002 Present...

= 2 @

| ] 100312 Berli. .. | ] Hastings - J...

| 2] 090908 Pow. ..

|@10052? wap. ..

<. RFA Carbon...

%
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olnp | | cas CEREAL SUGAR 2 FEED| UQip | Gas

i
{)

Basic data
Module description A brief description of the module.
This field is optional.
Details and links to Any further details can be added here, including, for example links to any

verification evidence evidence which supports the actual data used within this module.
This field is optional.

Internal batch number | A batch number for your own reference can be entered here.

This field is optional.

Fuel type produced The biofuel type of this batch / fuel chain.

This field is compulsory. This field can only be changed if no modules follow
the ‘Fuel chain — Liquid’ module.

Country The country in which the feedstock was produced (NOT necessarily the
country in which the biofuel was produced).

This field is compulsory (‘Unknown’ can be selected if relevant). This field
can only be changed if no modules follow the ‘Fuel chain — Liquid” module.

Biofuel feedstock The type of feedstock from which the biofuel was produced.

This field is compulsory (‘Unknown’ can be selected if relevant). This field
can only be changed if no modules follow the ‘Fuel chain — Liquid” module.

Slide 36
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UK GHG tool

7.2 Fuel chain — Liquid

Moo} | § . l :
0 D GAS !_Ellﬂ_

ek

jud[ ] i

- |

1=
L GAR e

Feep| Uouip | Gas

|‘ |‘ |1
F :....' F :....' o i'“'-
1

&3 {22}

Quantity of fuel The quantity of biofuel in this batch (measured in litres) — this is the
guantity of fuel the software enters into the monthly CSV report which can
be uploaded to the RFA Operating System.

Quantity of fuel If you make any adjustments to fuel quantities recorded on the RFA

recorded in the RFA
Operating System

Operating System after uploading a monthly CSV report, the new quantities
can be recorded in this field (measured in litres).

Annual reports can only be prepared if fuel quantities are recorded in this
field.

Fuel chain default
value

This field shows the appropriate fuel chain default value, based on the data
you supplied on fuel type, feedstock and country of origin.

Social and Environment

al

Land use on 01 Jan

The land use, on 1** January 2008, for the land on which the biofuel

2008 feedstock was grown. Definitions of the land use are given in the Technical
Guidance for RTFO year 3 Part 1 Annex H.

Standard The sustainability standard to which the reported feedstock was produced
—see Section 3.3 of the Technical Guidance for RTFO year 3 Part 1 for
further details.

Social level The ‘Social level’ achieved by the sustainability standard selected. This field

will generally not need to be changed.
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UK tool - Summary

Contents
o Tool build in LCA-software package
o Tool can produce supplier monthly and annual C&S reports

o Tool differs from BioGrace Excel sheets:
— More than 250 biofuel production pathways included
— DLUC calculations not included

o0 The software programming makes it flexible
— Rather easy to modify pathways or build new ones

® © ®© 6 © 0 & 0 & 0 0 0 & 0 0 0 0

Status

o Tool on-line via www.renewablefuelsagency.qov.uk
Including a user manual

o All chains available (and more) but not all chains give same
result (yet) as compared to RED defaults

Public workshop Athens
May 26, 2011
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~Comparison of results

Check list Version 2.0 February 2011

Default greenhouse gas emissions

Table A RED Annex

V/FOD Annex |V BIOGRACE W3 BIOGRACEWP4 National GHG Calculators
The
Metherlands Germany Spain

Biofuel production pathways Default value g 3 AML IFEL CIEMAT LIK

9.9 69.8 9.9 67.9 i0
70 £9.9 ER: FER: 67.9 70
L& 549 546 546 2.8 G561 =]
44 44 3 441 441 422 44
26 26.1 26.0 26.0 24.0 25
43 436 434 434 42.6 43
40 40.3 40.1 40.1 ,I_ 40
24 24 3 24.0 24.0 [ 24
52 2.0 51.7 51.5 52.51 52
63 627 GE.0 GE.0 6E.9 65
a7 ar.l 36.9 3ar.a 36.3 ER)
5a L7.2 LE6.9 57.0 EL
41 40.8 40.6 40.6 41
14 21.4 21.3 21.3 14
EL 36.1 5.9 31.2 EL
44 44 5 44 .2 44,2 44 .57 44
62 [ 5.9 5g.9 62
29 29.1 29.0 29.0 29
32 329 2.7 2.7 El]
15 14.3 13.0 12.9 15
16 15.8 14.5 14 .4 16
23 227 21.4 21.4 23

1/25/298 1/25/298 1/23/296 1/23/296 1/25/298 1/23/296

Public workshop Athens
May 26, 2011
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Conclusions

Several GHG calculators available

o Two exist since 2008, three (including BioGrace Excel
sheets) are newly developed

o Project BioGrace will ensure that all calculators will give
the same result

o Some allow to modify or build new pathways, others don’t

® © ®© 6 © 0 & 0 & 0 0 0 & 0 0 0 0

National GHG calculators have different aims

0 Some are more focussed on national data or national
reporting, others are more international oriented

o Focus on different aspects
— Agricultural stages (Spain)
— Supply of data through the chain of custody (Germany)

® & ® @ ® & 5 6 0 0 0 0 0 0 00

® @

Public workshop Athens
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Thank you for your attention

Intelligent Energy Furope

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.

Public workshop Athens
May 26, 2011



\-\armen'\sed G
B'\ofue\ Greenhouse

The Bi

: loGrac

. C . ek

: calculation tool)fCBez:lGHG
SICS




Intelligent Energy | . | Europe

. Contents

. 1. Steps from cultivation to filling station

: 2. Use individual input numbers

Navigate through tool A

Standard values Demonstrated

Define own standard values [ in Excel
Spreadsheet vs.4

Inconsistent use of global
warming potentials /

2

_ « Public workshop Athens
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- Steps from cultivation to filling station

E=lec[f e et Cud +ily = 8ocd ~ ey T Coeri™ [Ceo
B l o
€ee: COMbined with e
€€..s/ccr- t€ChNOlogy not in place

Y 4., Methodology still under discussion

e,. maybe relevant for biogas pathways

e,: following the decision 2010/335/EU

e

ec’

e, €4 = basic ,disaggregated default values®

_ Public workshop Athens
Slide 3 May 26, 2011
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Steps from cultivation to filling station

Direct land-use change ——— > € > €
Cultivation > €, -,
\ ec
Transport raw material > €y €sca
Processing step 1 ————> €4 —
Transport intermediate product| ——— > etd e eep
_—
Processing step 2 ——— > €, —
S
Transport biofuel > €y
Filling station > €y

_ Public workshop Athens
Slide 4 May 26, 2011
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. Steps from cultivation to filling station
. The aggregation on top

Production of

FAME

from Rapeseed

(steam from natural gas boiler)

Ovarview Results

AT rosuits in
G GO g on VIS e
Cultivation e..
Cuttivation of rapeseead
Rapeseed drying
Processing e,
Extraction of ail

Refining of vegetable oil
Esterification

Transport ey

Transport of rapeseed
Tranzport of FAME

Filling station
Land use change e

E';_.I::E i E|::|::r i E|::|::'_=.

Totals

Allocation
factor

Allocated
results

Non- allocated
results

45.35 98.65% 28.33

5.0 55 6% 381
1.06 93.7% 1.01

0.30 28.65% 017
0.3z 1003 0.82
0.44 1 003 .44

75.7

Total

Actuall
Default

51.7

Default values
RED Annex V.D

Extraction of ail

61 .3% to Rapeseed ail

38 7% to Rapeseed cake
Esterification

95.7% to FAME
4.3% to Refined glycerol

Calculations in this Excel shee

strictly follows the methodolog
Oi rective s 2008/28/EC and 200
talinw el ralralakn s Ay e
2 valees2h for CHd geg JA0 o -k

A= explained in " About” under "Inconsis

Slide 5
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Cultivation e,

Cultivation of rapeseed

Yield

Rapeseed 3.113 kgha year™
Moisture content 10,0%

By-product Straw n/a  kgha' year®

Energy consumption

Diesel 2.963 MJha year'1
Agro chemicals

N-fertiliser (kg N) 137,4 kg N ha™ year™
CaO-fertiliser (kg CaO) 19,0 kg CaO ha™year™
K,O-fertiliser (kg K,0) 49,5 kg K;0O ha year'1
P,Os-fertiliser (kg P,Os) 33,7 kg P,0s ha year'1

Pesticides 1,2 kg ha year'1

Seeding material
Seeds- rapeseed 6 kg ha™* year™

Field N,O emissions 3,10 kg ha™* year™

fill in actual data

Public workshop Athens
May 26, 2011

Quantity of product
Yield
73.975 MJgapesees ha " year”
1,000 MJ / MJRapeseed, input
0.073 kgRapeseed/MJFAME

Intelligent Energy Europe

Total

Result

Calculated emissions
Emissions per MJ FAME

g Co,

6,07

9,08
0,05
0,62
0,76
0,28

0,06

0,00
16,92

g CH,

0,00

0,03
0,00
0,00
0,00
0,00

0,00

0,00
0,03

g N,O

0,00

0,03
0,00
0,00
0,00
0,00

0,00

0,07
0,10

g COyeq / MIpave

g CO;, g

6,07

19,00
0,06
0,67
0,80
0,32

0,10

21,61
48,63

48,63
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fill iIn actual data
Yield
Rapeseed 3.113 kg ha™ year™
Moisture content 10,0%
By-product Straw n/a kgha" year™

Energy consumption

Diesel 2.963 MJha™ year'1
Agro chemicals

N-fertiliser (kg N) 137,4 kg N ha™ year™
CaO-fertiliser (kg CaO) 19,0 kg CaO ha'year™
K,O-fertiliser (kg K,0O) 49,5 kg K,0 ha™ year™
P,Os-fertiliser (kg P,Os) 33,7 kg P,Os ha™ year™

Pesticides 1,2 kg ha™ year™

Seeding material

Seeds- rapeseed 6 kg ha™ year™ .
A fixed value.

Field N,O emissions 3,10 kg ha™ year But calculation
Sheet provided

Public workshop Athens
May 26, 2011
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Cultivation e,

Cultivation of rapeseed
Yield
Rapeseed
Moisture content
By-product Straw

3.113 kg ha™ year®
10,0%

n/a  kghatyear®

Energy consumption

Diesel 2.963 MJha year'1

Agro chemicals
N-fertiliser (kg N)
CaO-fertiliser (kg CaO)
K,O-fertiliser (kg K,0)
P,Os-fertiliser (kg P,Os)
Pesticides

137,4/kg N ha* year™
19,0 kg CaO ha™year™
49,5 kg KO ha year'1
33,7 kg P,0s ha year'1
1,2 kg ha year'1

Seeding material

Seeds- rapeseed 6 kg ha™* year™

3,10 kg ha™* year™

Field N,O emissions

fill in actual data

Public workshop Athens
May 26, 2011

Intelligent Energy Europe

Quantity of product

Yield
73.975 MJRapeseed ha-l year'l g CO;
1,000 MJ / MJRapeseed, input
0.073 kgRapeseed/MJFAME
6,07
9,08
0,05
- 0,62
conversion factors oo
yield related 028
0,06
0,00
Total 16,92
Result

g CH,

0,00

0,03
0,00
0,00
0,00
0,00

0,00

0,00
0,03

Calculated emissions
Emissions per MJ FAME

g N,O

0,00

0,03
0,00
0,00
0,00
0,00

0,00

0,07
0,10

g COyeq / MIpave

g COz q

6,07

19,00
0,06
0,67
0,80
0,32

0,10

21,61
48,63

48,63
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Quantity of product

Yield

73.975 MJgapeseed ha™ year™
1,000 MJ / M'JRapeseed, input

0,073 kg Rapeseed/MJFAME

yield related conversion factors
raw material per final biofuel

values as a function of input values
and/or of the chain

Public workshop Athens
May 26, 2011
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Cultivation e,

Cultivation of rapeseed

Intelligent Energy Europe

multiplying input values
with “standard values*

Quantity of product

¢ ] calculated emissions

Yield Yield Emissions per MJ FAME

Rapeseed 3.113 kgha year® 73.975 MJgapeseea ha* year™ gCo, gCH, gN,O | gCOyeq

Moisture content 10,0% 1,000 MJ / MJRapeseed, input

By-product Straw n/a kgha"year" 0,073 KQrapeseed/MIrawe

Energy consumption g

Dol 2,953 [T conversion factors 607 oo ool o7

yield related

Agro chemicals

N-fertiliser (kg N) 137,4/kg N ha* year™ 9,08 0,03 0,03 19,00

CaO-fertiliser (kg CaO) 19,0 kg CaO ha™year™ 0,05 0,00 0,00 0,06

K,O-fertiliser (kg K,0) 49,5 kg K,0 ha™ year™ 0,62 0,00 0,00 0,67

P,Os-fertiliser (kg P,Os) 33,7 kg P,Os ha™* year™ 0,76 0,00 0,00 0,80

Pesticides 1,2 kg ha™ year™ 0,28 0,00 0,00 0,32

Seeding material

Seeds- rapeseed 6 kg ha™* year™ 0,06 0,00 0,00 0,10

Field N,O emissions 3,10 kg ha™* year™ 0,00 0,00 007 2161

Total 16,92 0,03 0,10 48,63

Result g COueq / MIpane 48,63

fill In actual data

Public workshop Athens
May 26, 2011
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Results related to
raw material or acreage

Cultivation of rapeseed ]

Cultivation e,

Yield per kg rapeseed per ha, year

Rapeseed 9 CO; ¢q g COy ¢q kg CO,, ¢q

Moisture content

By-product Straw

Energy consumption

Diesel 6,07 83,40 259,7

Agro chemicals

N-fertiliser (kg N) 19,00 261,19 813,2

CaO-fertiliser (kg CaO) 0,06 0,79 2,5

K,O-fertiliser (kg K,0) 0,67 9,20 28,6

P,Os-fertiliser (kg P,Os) 0,80 10,96 34,1

Pesticides 0,32 4,36 13,6

Seeding material

Seeds- rapeseed 0,10 1,41 4,4

Field N,O emissions 21,61 296,99 924,7
48,63 668,31 2080,7

Public workshop Athens

May 26, 2011
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- Processing e,  Step 1, oil extraction

Extraction of oil Quantity of product Calculated emissions

Yield Emissions per MJ FAME
Crude vegetable oil 0,6125 Moy / MIgapeseed 44.861 MJg; ha™ year™ g Co, g CH, gN,O| gCO, o
By-product Rapeseed cake 0,3875 MJRapeseed cake ! MJIRap 0,606 MJ/ MJgapeseed, input
0,029 kgoi/ MIgave

Energy consumption
Electricity EU mix MV 0,0118 MJ / MJg; 1,47 0,00 0,00 1,58
Steam (from NG boiler) 0,0557 MJ / MJg;

NG Boiler Emissions from NG boiler

CH, and N,O emissions frdih NG boiler 0,00 0,00 0,00 0,02

Natural gas input / MJ stea 1,111 MJ / MIgieam
Natural gas (4000 km, EU @i 0,062 MJ / MJg; 4,08 0,01 0,00 4,41
Electricity input / MJ steam 0,020 MJ / MIseam H
Electricity EU mix MV 0,001 MJ / MJg; CO nvers l O n faCtO rs 0,14 0,00 0,00 0,15
Chemicals yleld related
n-Hexane 0,0043 MJ / MJg; 0,36 0,00 0,00 0,37
Total 6,06 0,02 0,00 6,53
Result 9 CO,eq / MIpane 6,53

fill in actual data

Allocation Total emission before allocation: gCO;,., { MJpane 5586
over main- and byproduct

Emizzions up to and including this proces=s step: 65 86 qC0;,,  Mdrne

Main product: Rapeseed oil Erergy content (based on1MJ) 10000 M1 .21 gCag,,, ! Mdeane
Co-product: Rapeseed cake Energy content co-product (L6326 M1 2165 g CO;,,, f Mdrane

Tatal: 16326 i1
Total emission after allocation: g CO;z,,, ! Mdrane H.H
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- Transport e, of FAME

Calculated emissions

Transport of FAME

to and from depot

FAME 1,000 MJgave / MIpame 42790,9 MJgaye ha™ year™ Emissions per MJ FAME
01578 MJ/ M‘]Rapeseed.input ¢] Coz g CH4 g NZO ¢] COZ, eq
Transport per
Truck for liquids (Diesel) 300 km 0,0047 ton km / MJgapeseed, input 0,71 0,00 0,00 0,71
Fue! Diesel
Energy cons. depot
Electricity EU mix LV 0,00084/MJ | MIgave 0,10 0,00 0,00 0,11

| / Result 9 COypeq / MIpave

fill in actual data

conversion factors
yield related

Filling station Quantity of product
Yield 1,000 MIpawe / MIpave 42790,9 MIgave ha™ year™ Emissions per MJ FAME
0,578 MJ/ MJRapeseed, input g Co; g CHy

Energy consumption
Electricity EU mix LV 0,0034/MJ | MIgame 0,41 0,00
Result

_ Public workshop Athens
Slide 13 May 26, 2011
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Include new process steps
- Set up completely new biofuel production chains

N

Afternoon session “Practical calculation”

-Navigate through tool

- Standard values

- Define own standard values

‘Inconsistent use of global warming potentials

@
BioGrace GHG calculations — version 3 - Public.xls

Public workshop Athens
May 26, 2011
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. Contents

- 1. Introduction
Land use change
Improved agricultural management

CO, storage or replacement

a &~ b

New items in Public version 4
- User manual

- Calculation rules

- Track changes

- 6. New item for Public version 5:
- Calculation of N,O field emissions

7. BioGrace as a voluntary scheme

_ « Public workshop Athens
Slide 16 ¢ May 26, 2011
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Introduction

E¥ €ec H €] 8 Fp E €td + €y _Efsmi

€€ .¢ccr- CO, capture, storage or
replacement

v

e..,. Carbon storage from improved

v sca’

agricultural management

e,: Land use change,
following the decision 2010/335/EU

_ Public workshop Athens
Slide 17 May 26, 2011
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Introduction
Direct land-use change, — e,

Improved man. practices

Cultivation

Transport raw material

Processing step 1

Transport intermediate product

Processing step 2 Storage, Cccs
replacement

Transport biofuel ccr

~ Filling station
Public-workshop-Athens

May 26, 2011
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. Contents

- 1. Introduction
Land use change
Improved agricultural management

CO, storage or replacement

g &~ WEN

New items in Public version 4
- User manual

- Calculation rules

- Track changes

6. New item for Public version 5:
- Calculation of N, O field emissions

- 7. BioGrace as a voluntary scheme

_ « Public workshop Athens
Slide 19 + May 26, 2011
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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,) x 3,664 x 1/20 x 1/P—eg (V)

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 Athens
Slide 20 May 26, 2011
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Land Use Change

General principles :
Two types of calculation are possible :

1. Calculation using default value

CS;=Cyec + SOCsr *Fy "Fus ™ Fy

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

CS; = CVEG + SOC

Public workshop Athens
May 26, 2011
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Step 1: declare LUC in your pathway

A LONE MNOm

E};uwF

l'._"n '|II 1‘1" ]“I'Seu

ihk] Land use change, mcludlng bonus {+] produclmn on non-agriculture or degraded land

1'|L_‘,'LI|I
nhouse Y*

L.)' EII"ODL
'ID| '\C\., |'-‘l
a 2 Tbb'e'
’lS 'E|,||.

114 e "Land use change

115

116 Does land use change occur? | ves  ~

117 o to

118 -

119 to calculate the land use change

120

121 Resulting land use change 19,16 ton COz ha™’ year”
122

123 Bonus (eB) U‘g COz e/ Mdztrzna
124

To

F G H

www. i

© Warm temperature moist ; Native forest (=30

Europe ; High activity clay ; Mo till ; Mo input

Warm temperature moist ; Cultivated/croplar
tillage ; High without manure

Emissi
gl
47C

Public workshop Athens
May 26, 2011
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Step 2 : Go to 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.

G H | J K

Wi
1
14 Reference land use ; The reference land use zhall be the land uze in January 2008 or 20 yearz before the raw material was
15 SOC. ; Soil arganic carbon [ten C / ha]
18 Fau ; Land use factor reflecting the difference in 2oil organic carben associated witht he type of land use ca
17 B ; Management factor reflecting the difference in 2eil organic carben assaeciated with the principle manag
18| F ; Input factor reflecting the difference in soil erganic carbon associated with different levels of carbon in
19
20 |Ca§m.ia’1:’m: Pleaze choose yvour calculation type below, a =
|
T Which type of calculation do yvou J@iant to uge 7 m‘
23
z:« |Default calculation (no actual and acurate data are availails S —
25 | The default calculation are based on the calculation of the Commizsion Decision, with the following assumptions
28 - the area concerned iz 1 hectare. Az a result, the factor A (ha / area concerned) equals 1.
27 - the =0ilz in guestion are mineral =eilz. For organic seilz, appropriate methods =2hall be uzed (2ee paragraph 4 2 of the Commizzion Decizion}.

_ Public workshop Athens
Slide 23 May 26, 2011
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Step 4 (default calculation) : use EC decision to f|II out data

25| €S, and CSy are calculated with the following equation: €5 = Cugy + 50Csr "Foy"Fug " F — —
T L o
3 Actual land use Reference land use
S e [ o || %
a3 Cimate region  |\Warm temperature moist V¥arm temperature moist [ I e | |
14 jetation/crop (land use} | Culivated/cropland Hative forest (>»30% canopy cover) o il s (03
a8 Lhoy 3 r£| Medm os | |
37 agical zone (if relevant) |- Oceanic forest ! !
38 Coniinent (if relevant) |- Europe
15 Coxs l3| ton C/ha B-'] ton C/ha Calculate value according to Chapter 5, or ook up val
40
41 DOn & Ik
4 Chmate regicn | WWarm temperature most |ﬂhm‘la|mmu moist Determine using paragraph 6.1 of Comméssion Decigio
43 Soil type | High activity clay High activity clay Datarrming using paragraph €2 of Commession Dacisio
44 Soll management |Full-tllage Ho till Determine using table 3 of Commizsion Decision
45 iInput |High without manure Hg mput Determine using table 2 of Commission Decision
465
47 E2 tonC/ha Loop up in Table 1 of Comméizzion Decision, uzing clim
4 1 Look up in Tabies 2 - & of Commission Decigion
45 nia Look up in Tables 2 - & of Commssion Decision
[ n‘a Look up in Tables 2 - & of Commission Decigion
52
53  Resulting carbon stock Coy = 674 ton C/ ha (8= 1720 ton C/ ha
= / k@ § an
Public workshop Athe:ngww""g e o5 Slmscoinats
Slide 24
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Step 4 (actual calculation) : mind filling detailed
Information on the sources of the SOC data used.

60

Type of data use measurements
Field measurement from a 3 year campaign, 100 plots, carried out by the
Mational Institute. ..

61 Mare detail information
B2z

b3

64

G5 If using data from other methods tifhn measurements :
7 Please confirm that they take into acq
58 cli
59 soil [y
70 land
71 land management and in

72

73 Resulting carbon stock in soils 702/ ton C/ ha 102.0| ton € / ha
74 Resulting carbon stock in vegetati 0.0/ ton C/ ha o 80.0{ton C / ha
75 . 702 tonC/ ha 182.0 ton C / ha
76 | Resulting land Use Change 20,5 ton CO; ha™! year™

_ Public workshop Athens
Slide 25 May 26, 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.blograce.net IR

i . ni . 0" e
1 ~olafions Lf\“ etang N Ell[np
sed CalCU®e < Ermission
ranise e o =
1 H?‘”ﬁ"j'.if. Greenhouse =0
116 Does land use change occur? | ves j Europe ; High actity clay ; Fo Tl ; Mo mput
17 Goto To ©  Warm temperature moist ; Cultivated/cropland ; - ; - . High activity clay ; Full-
118 sheet LUC tillage ; High without manure
119 to calculate the land use change Emissions per MJ ethanol
120 gCO; gCHy gN:O| gCOz o
121 Resulting land use@hange 19,16 ton CO; ha™' year’i 470.97 0.00 0,001 470497
122
123 Bonus (eB) []‘g COz2q ! Mzpzeal 0.00 0.00 0.00 0.00
1?{L 470,97
126 Result g C03.eq | MJEthanal 470,97
127

TEW

gkl Improved agricultural management

| management occurs? | no T

130
132

T
T3

Slide 26

Does improved agricultu

Emissions per I1J ethanol

Public workshop Athens
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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

3

Land use change, including bonus for production on non-agriculture or degraded land
(=3 ‘Land use change

Dioe= land uze change occur? | no v

Emizsions per MJ ethanol
g CO; g CH, gM:0| gCO; .
Resulting land use changs 0,00 ton CO; ha' year” 0,00 0,00 I},I]I}| 0,00

ug of 28 gCO../MJ =hall b= attricuted if evidence ig provided that the land:

(a} wag not in use for agriculture or any other activity in January 2008, and

(b} fallz into one of the following categories:
(i} 2everehy degraded land, including 2uch land that was formerly in agricultural uge;
(i} heavily contaminated land.

I Bonus (EE}[ I
The bonus of 25 gCO../MJ =hall apphy for a period of up to 10 vears from the date of conwverzion of the land to agriculttural

Improved agricultural management -LIEE. prowided that a steady increase in carbon stocks as well az a sizable reduction in erozion phenomena for land falling

Esoa 2 0il carbon | ynder (i) are enzured and that =oil contaminatien for land faling under (i} iz reduced.

S| |uwh |a=d @ en s RS k|2 S e e | o | en | de

_ Public workshop Athens
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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 €., 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 Athens
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CO, storage or replacement
f 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

Emissions per MJ ethanol
' g CO2eq! Mzmans 0,00
¥

Result 0 CO0z g f M pnn

Emissions per MJ ethanol
g COz o/ Mgmancs 0,00
¥

Rezult (s L0 P W PE—

ToLnonon = | SO B = = =
R = 2 | w (ool o g

_ Public workshop Athens
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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 Athens
May 26, 2011
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New items in Public version 4

User Manual (or tutorial)
e A detailed tutorial is provided with the BioGrace tool

e [t aims 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 arise concemning the tool are presented
below, with a link to the appropriate 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

. wark? S .
How does the tool works 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

- PUb“C WorkShOp Athens own actual value? tool in function of its personal objective.
Slide 34 May 26, 2011
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New items in Public version 4
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Calculation rules

e 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
e 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 has made a document “calculation rules”
— Published as a separate document
— Linked to GHG Excel tool
e European Commission will be evaluating rules...

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

® @ & © & & & @ & & 0 0 0 0 0

® @ o ¢ @ @® 0 o
[

® @& o

Public workshop Athens
May 26, 2011
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New items in Public version 4

Track changes
e One of the calculation rules:
— “Use ‘track changes’ for verification purposes”

Intelligent Energy | :: | Europe

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,e/MJ
11,5 28,7% to Sugar beet pulp GHG emission reduction
26 52%
26,42

All results in Non- allocated Allocation Allocated

9 CO2eq / MJ ethanol results factor results
Cultivation e,
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 ¢ 0,0 71,3% 0,0
€sca T €ccr T €¢cs 0,0 100% 0,0
Totals 55,6 40,1

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

0,84 Calculations in this Excel sheet......
1,10 ) . ’
I_E.:”. oliow the methodology-asgiven-in-

7 Tollow JEC calculations by using GWe
values 25 for CH4 and 298 for N2O

As explained In "About” under "Inconsistent use ot GWP's"

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 [ 70.000 [kg ha™* year* 285.250 MJsygarbeet ha™ year? gco, gCH, gN,O | gCOse gCO; e kg COy,eq
Moisture content 75,0% 1,000 MJ/ MIsugarbeet, input

0,451 kQSugarbeetI MJethanol
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New item in Public version 5

Calculation of N,O field emissions

- L.

2.

A major contributors to GHG emissions of most of the
pathways

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 Athens
May 26, 2011
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N,O emissions : fill in few input data

Europe

Crop data.
Flane emer the Fava Sor g crep 47 e dulbie cedis
7 E I - [ -
Crop name Sugar beet Abbreviation glos=ary :
Il Crofuield [fresh matter) E3.360 kg cfhafyear Fresh matter = fm
| Humidity[*) TR0 Oiry matter dm
C®op yield [dry matter] 17215 kg sufhafyear Tan k
Straw yield [re M mazzin MO M20_M
Il k"yes"when the crop is irigated OF when rainfall inraing season (1] minus
|5 the sail walks putencial ewaporation is higher than soil water holding capacity. IF not known,
M= awerage nitrate leakage will be applied.
(@ Fiainy seazon: period when rainfall > 0.5 " Fan Evaporation
1 ic information in 0 i hange o
what type of lagd use change is it 7 | Mot concerned Use "arable to arable land™” in zase of modified practices
: Carbon loss dudto land use change 1] thatyear Elease calculate this walue by using the LUC sheet
E - .
Specific information for some imported crops Fleaze, fill in the Following cells only @hen 3 test appears. Default value used by RED
: Text appears when the adequate imported crop is selected inthe aboyve section [cell C15).

Public workshop Athens
May 26, 2011
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N,O direct emissions

Direct N20 emissions from managed soils (Tierl).

See Tahle 2, Takle 3, Takle 4 and Table 5 for intermediate calculations (right side of the this sheet)

Pleaze enter the M additions in the form of synthetic or organic fedilizer in the blue cells

H.0 emissions from N inputs:

118.70 eat M in synthetic ferilizer

0.ao ear b in organic fertilizer

423 ear Bblin crop residues
0.0a ear M mineralized

average i TS
Emmiz=ion factor for direct emission (IPCC Tier 1) | EF, 1.0% 0.3% 0%
Table 4 N slope intercept  AGwpum [AG gryry 1000+ Crop[T]HCrop[T R
Table 2 Hin crop residues = Fer Sugar best 00160 107 154 19.96 216 116
P 19,960 keyhatyear ket (0.00E0 151 052 ZE51 254 154
T e — 1 Camn 0.0080 103 0.61 1234 207 107
S 1.159 Sugar cane 0.aa 1.00 0.aa
o o |
Magm 0016 Rapeseed 0.0080 . 109 . 083 19.64 2.4 114
- Sunflower 0.0080 109 0.8a 19.64 2.4 114
Frac pemeem ]
o Soybeans 0.0080 0493 135 17.36 2.01 10
Reem 0.43
o Falm 0.0110 0.0 1.00 0.0
Mesm 0.014
Rg,}g KT |:|2|:||:|
F-g 423 kg Whalear Eq 11.6 Table 3 N mineralised from LUC = Fxen
373 kg Whatear  Eq 11.7A average i e
source | from PCC 2006 Ei 5 10 an
R2 0 g 15
T F 1} kg Mth Eq 118
Public workshop Athens atha 1
e Ao A S

May 26, 2011
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Harmomsed l’\h ouse Table & ¥olatilization = MN:0arsg-N Eq.11.9
| Ofue\ Gre€ average min max
B\ Fn a0 M in synthetic Fertilizer kg Mihatyear
Fon n.ag M in arganic fertilizer kg Mihatyear
- - - - Frac GRSH 20 e a0
N,O indirect emissions :
2 " NH, 1.97 2.591 2591  cg NHs_MNihalyear
Indirect M, emissions from managed soils (Tier 1) See Table B, Table 7, Table 2 Forinter
EF Table ¥ Leaching = N0y, -N
L]
[T Sp—T AVerage min may
: Feu 120 M in synthetic Fertilizer k
SRR i M _l Fon 0,000 Min crganic fertilizer
Cluantity af MH, volatilized(IFCC Tier 1): IHy_M[kg] 120 36 Fer 423 45094 Min crop residues k
Cluantity of nitrate leaching [IFCC Tier 1): My M[kg) 1624 b4 J Fson 0 I mineralized k
Frac ieacum a0 10z a0
Emission Factor for MHy wolatilization (IPCIC Tier 1); EF. [%) 1.0x 0.2% 5.0 NO, e DL el L LY
Emiz=ion Fachor For Mitrate leaching [IFCC Tier 1): EF: [*] 0755 0.1 20
EF; 075 005 260
e Ao AL SR

Total N,O emissions :

TOTAL N:O EMISSIONS [Direct + Indirect N-O) from managed soils (Tier1)

kg MO_Mihatyear kg MO hafyear
auverage min mak aderage min mak
per ha ETFT 1EE 28.95 10.64 261 45.50
: per kg dm 0.23 0 168 0.62 015 24
| per M of crop 0.0241 0.0059 01032 0.04 0.01 016
: ¥alue to report in your pathway : 1064 kg N;O/halyear
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- BloGrace as a voluntary scheme

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

. o 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
- o« GHG tool can be used as “add-on” to existing schemes

. BioGrace has submitted the GHG tool to EC for recognition as a
- voluntary scheme

Public workshop Athens
May 26, 2011
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- BiloGrace as a voluntary scheme

- o BioGrace voluntary scheme consist of a zip file with

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

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

— BioGrace has to be used together with another scheme

© Time schedule
© e Sent in BioGrace tool to EC for recognition April
- o Recognition period lasts ... ?

_ . Public workshop Athens
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. Thank you for your attention

3 Intelligent Energy Furope

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect
- the opinion of the European Union.

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