 Introduction to the
. project BioGrace
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Introduction

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

« RED and FQD: same sustainability criteria including GHG

 RED article 19:

0 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

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

Public workshop Paris
May 19, 2011
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Introduction

o Input daia

o Standard ||I| lon factors”)

Calculated emissions

Yield Emissions per MJ FAME

Rapeseed 3.113 kg ha\year™ gCo, gCH, gN,O | gCO,
Moisture content 10,0%

By-product Straw n/a kg ha™ yed&™

Energy consumption

Diesel 2.963 MJhat year 6,07 0,00 0,00 6,07
Agro chemicals

N-fertiliser 137,4 kg N ha yeall 9 9,08 0,03 0,03 18,89
CaO-fertiliser 19,0 kg CaO ha™ - 0,05 0,00 0,00

parameter: GHG emission coefficient
unit: gCOx/kg  gCHs/kg  gN,O/kg  gCOj.eq/kg
2827,0 i 8,68 | 9,6418 ! 5880,6

0,06 0,00 o,oo| o,1o|
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Why harmonisation of biofuel GHG calculations?

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

Standard values Unit Source
EC(RED Netherlands UK Germany
Annex V) (Ecofys /| CE) REA IEEU
Nitrogen Fertilizer g COueq/kg 5917,2 6367,0 6800,0 6410
354 for TSP, 95 for
P fertilizer g COseq/kg 1013,5 700,0 rock phosphate, 1180
596 for MAP
K fertilizer g COzeq/kg 579,2 453,0 333,0 663
CaoO fertilizer (85%CaC0O3+15%Ca0,Ca(OH)2) g COzq/kg 130,0 179,0 124,0 297
Pesticides g COueq/kg 11025,7 17256,8 17300,0 1240
Diesel (direct plus indirect emissions) g COzeq/MJ 87,6 76,7 86,4 89,1
Natural gas (direct plus indirect emissions) g COgzeq/MJ 68,0 53,9 62,0 62,8

Methanol (direct plus indirect emissions) g COzeq/MJ 98,1 137,5 138,5 62,5
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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. Several GHG experts and MS policy makers...

— ...agree that harmonisation of standard values is best solution
— ...intend to implement this solution

2,eq

Public workshop Paris
May 19, 2011
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Project BioGrace

Bio fuel Greenhouse Gas emissions:
alignment of calculations in Europe

Aim of project:
o 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 Paris
May 19, 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 Paris

Slide 11 7 \ay 19, 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 Paris

Slide 127 \ay 19, 2011
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Project BioGrace

Key objectives are:

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

Public workshop Paris

Slide 13 7 \ay 19, 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

Public workshop Paris
May 19, 2011
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One list of standard values

List of standard values
o0 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 Paris

Slide 16 7 \1ay 19, 2011
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Condensed list of standard values, version 3 - Publ iC

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

- Two Word versions of this list exist:
One list of §™

2. A condensed list showing the most important standard values

A complete list of standard values, containing all the values as listed in the Excel version

This file contains the condensed list.

Version 3 - Public

Abbreviations and definitions used can be found in the Excel file on the web page
http://www.biograce.net/content/ghgcalculationtools/standardvalues.

STANDARD VALUES

i - -
Global Wariming Porentials (GWE) 1 Global Warming potentials
CO,
CH,
N,0 CO, 1 g COz2eq/ g CO;
| Agro inputs -
N-fertiiiser 585 CHa 23 g COzeq/ g CHa4
P,0.-fertiliser 964
K,O-fertiliser 53 N.O 296 g COz.eq/ g N2O
CaO-fertiliser 119
Pesticides 988
eeds- comn - - -
Seds- TapeseEd iia 2 GHG emission coefficients
Seeds- soy bean
Seeds: sugarbeet 218
Seeds- sugarcane . N-fertiliser 5880,6 g COz.q/kg N
eds- sunriower
iSeeds- wheat 151 o
X R 21 P.Os-fertiliser 1010,7 g COyz.q/Kg P,0s
| Fuels- gasses. K,O-fertiliser 576,1 g CO,.eq/kg KO
- I gas (4000 km, Russian NG quality) N
et l.9as (4000 km, EU Mix qualilty) CaO-fertiliser 129,5 g CO,./kg CaO
| Fuels- liquids
Diesel 87,64 - - 87,64 116 832 43,
Gasoline . . 745 43,
HFO 84,98 B - §4.98 1,088 570 40,
Ethanol 794 26,81
ethanal 93,80 10,2900 10,0003 59,57 1,6594 793 9,9
FAME 890 37,2
Syn diesel (BtL) 780 44,0
VO 780 43,0

oybeans,

ugar beet

2ugar cane.

Sunflowerseed

heat

"TIBioOil (byproduct FAME from._waste oil)

Crude vegetable oil

DDGS

Glycerol

Excel a
Both _vailable at

d Word versions 7

WW

\I\I.B'\OG‘VG‘CG'N‘EL

Palm kernel meal
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One list of standard values

List of standard values
o European Commission makes reference to list

Public workshop Paris
May 19, 2011
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@ Energy: Biofuels: Sustainability Criteria - European commission - Mozilla Firefox -J=Ed

Datei  Bearbeiten  gnsicht Chronik Leseseichen  Extras  Hife

nv c ‘:-:; i | [ http:ffec.europa.eufener gy renewables biofuelsisustsinability _criteria_en.htm ﬁ';? "| |ﬁ* LES )':'|
@ Meistbesuchte Seiten m Google Kalender N Wikipedia E LED Deutsch-Englisch... ‘u_'; BIOGRACE -_;I' Adminusers @ Google Anakytics | OFFi.. | EU | Zertifizierung |j Wiillkammen bei biokra... {Jv Flidge und Biligflige g... ¥

| @ Referring Site: - Google Analytics

European Commission
Fnergu
Energu

European Commission = Energy > Renewable Energy > Biofuels

Renewable Energy

. " = Glnther Oettinger
o Citizen's comer . e . s . . Commissioner
Biofuels: Sustainability Criteria for Energy |
Renewable Commission sets up system for certifying sustainable " Phillp Lowe
= Bioenergy biofuels Director-General
o minfiale The Commission decided on 10 June 2010 to encourage - for Energy
industry, governments and NGOs to set up certification
b Members states schemes for all types of biofuels, including those imported
repaorts into the EU, It laid down what the schemes must do to be
b Standards recognised by the Commission, This will help implement the
= i EU's requirements that biofuels must deliver substantial
b Sustainability i : v d
L reductions in greenhouse gas emissions and should not come from forests, wetlands f .
Criteria . . .
and nature protection areas, The rules for certification schemes are part of a set of 1L
b Projects guidelines explaining how the Renewable Energy Directive, coming into effect in ..h_{ff'i' B Publicaﬁon
December 2010, should be implemented.
° \Wind Energy -
© Solar Electricity * Press release [IR/10/711, 10/06/2010][.] Agencies:
2 Solar Heating and * Memo [MEMO/10/247, 10/06/2010][] o ACER
Cooling = Earl
© Geothermal Energy
o ESA

o

Ocean Energy
° Grid Related documents (
Hydrogen for n

o

F Communications and Decision

Transport o S ] ) o Climate Action
Communication on the practical implementation of the EU biofuels and bioliquids Emargy far a Ehanging World
o COMCERTO =EMMUMEAtoN 2N 218 Prastta MREMEntatin Bl H08. 52 JI0Tke s AN DI TE: =
* Thematic Promotion i

-

B camrimdt e C Stfnd?rd values, derived from the datasets used to establish the default . ’ﬂ@ " m?
waluest m -

@

Elactricity

D T T e M=t Lo = e A A= A P L R E I s =
“ European Technology @[QD KE]— . = =
Platforms (ETPs) EU Calendar

° Transparency Platform b annotated exarmple for the calculation of emissions from carbon stock
o T ¢ of 20% b changes due to land use change [3 MB] -.- _
o A 4 © europe [ [»]

httpi/fec. europa.eufenergy/publications/indes:_en,htm
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One list of standard values

List of standard values
o 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
o 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 Paris
May 19, 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)
o BioGrace will not:

— add pathways to the Excel file with GHG calculations that
are not listed in RED Annex V

— help directly stakeholders make actual calculations
— check actual calculations at the request of stakeholders
o Feedback by stakeholders is warmly welcomed

Public workshop Paris
May 19, 2011

Slide 21
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Concluding summary

Public workshop Paris
May 19, 2011
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Concluding summary

e One bhiofuel, different GHG calculations => different results
 |EE funded project BioGrace will:

1. Cause harmonisation
- Excel tool and GHG calculators give same result
- All GHG calculations based on one set of standard values

2. Cause transparency
In how RED default values were calculated

3. Facilitate stakeholders
- Tools that allow own input and/or modifications to pathways

4. Broadly disseminate results

= 1B

RES -

Slide 23

Public workshop Paris
May 19, 2011
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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.

Public workshop Heidelberg

Slide 24 2 april 14, 2011
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Project BioGrace

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

 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)

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

 Project website: www.BioGrace.net

Public workshop Heidelberg
April 14, 2011
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Project BioGrace — project background

Two approaches (ways of thinking) to perform biofuel GHG
calculations on individual batches of biofuels

High

Complexity

Low

Poorer Applicability (part of legislation) Better

Scientific approach:
e High level of accuracy
e Case-specific numbers

e Variation (eg multiple .
years: crop rotation) e Compromise between

e Focus on correctness of accuracy and applicability

results * AVES P
e Unam nd limited
amou tion

e Focus on applicability
as part of legislation

Policy approach:
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. 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 Paris

Slide 277 vay 19, 2011
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One list of standard values

oln data
o Standard values (“copkression factors”)
Cultivation of rapeseed Calculated emissions
Yield Emissions per MJ FAME
Rapeseed 3.113 kgha* year™ g CO, g CH, gN,O | gCO; ¢
Moisture content 10,0%
By-product Straw n/a kg ha™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 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
unit: gCOx/kg  gCHs/kg  gN,O/kg  gCOj.eq/kg
2827,0 i 8,68 | 9,6418 ! 5880,6

Seeds- rapeseed 6 kg ha™ year™ 0,06 0,00 0,00| 0,10|
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Project BioGrace

Key objectives are:

1.

2
3.
4

Cause transparency
Cause harmonisation
Facilitate stakeholders

Disseminate results

Public workshop Paris
May 19, 2011

Intelligent Energy | - | Europe
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Why harmonisation of biofuel GHG calculations?

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

Standard values

Nitrogen Fertilizer
P fertilizer

K fertilizer
CaoO fertilizer (85%CaC0O3+15%Ca0,Ca(
Pesticides

Diesel (direct plus indirect emissions)
Natural gas (direct plus indirect emissions
Methanol (direct plus indirect emissions)

Public workshop Paris

Slide 30 7 \1ay 19, 2011

Production of FAME from Rapeseed

Overview Results

All results in
g CO zeq / MJ pane
Cultivation e .

Cultivation of rapeseed
Rapeseed drying
Processing e

Extraction of oil
Refining of vegetable oil

Esterification
Transport e 4

Transport of rapeseed
Transport of FAME
Filling station

Land use change e |
esca + eCCI’ + eCCS

Totals

Total

27,7
27,29
0,42
16,5
3,29
0,85
12,39
13
0,15
0,73
0,44
0,0

0,0

45,6

Default values

RED Annex V.D
29

28,51
0,42

3,82
17,88

0,17
0,82
0,44

Emission reduction
Fossil fuel reference (diesel)
83,8 9 CO,(/MJ

GHG emission reduction
46%
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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

Public workshop Paris

Slide 317 \ay 19, 2011
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Contents

1.

R

Steps from cultivation to filling station

Use individual input numbers

Navigate through tool

Standard values

Define own standard values

Inconsistent use of global

warming potentials

Public workshop Paris
May 19, 2011

Intelligent Energy | - | Europe

Demonstrated
> in Excel
Spreadsheet vs.3
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E = €ec " & | 8ol 1 8aa 1w I~ Coca ~iCees 7 Coari ™ ler
B i o
€ee: COMbined with e
€e..ycer - t€ChNOlogy Nnot in place

' e,,. methodology still under discussion

e,. maybe relevant for biogas pathways

e,. following the decision 2010/335/EU

e

ec’

e,, €y = basic ,disaggregated default values”

Public workshop Paris

Slide 3 7 \ay 19, 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 Pl eep
-
Processing step 2 —— > eep —
€
Transport biofuel > €y

Filling station — S
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Steps from cultivation to filling station
The aggregation on top

Production of FAME from Rapeseed (steam from natura | gas boiler)

Overview Results

All results in Non- allocated Allocation Allocated
g CO,eq / MJ cave results factor results

Default values

RED Annex V.D

Cultivation e ¢
Cultivation of rapeseed 48,63 58,6% 28,49
Rapeseed drying 0,72 58,6% 0,42
Processing e ,

Extraction of oll 6,53 58,6% 3,83
Refining of vegetable oil 1,06 95,7% 1,02

28,51
0,42

3,82

Esterification 17,61 95,7% 16,84 i
Transport e 1,4 1

Transport of rapeseed 0,30 58,6% 0,17 0,17
Transport of FAME 0,82 100% 0,82 0,82
Filling station 0,44 100% 0,44 0,44
Land use change e | 0,0 58,6% 0,0 0,0

€sca T €cor t+ €ccs 0,0 100% 0,0 0,0

Totals 76,1 52,0 52

Public workshop Paris

Slide > 7 \ay 19, 2011
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Cultivation of rapeseed

ecC

Yield

Rapeseed 3.113 kg ha™ year™
Moisture content 10,0%

By-product Straw nfa  kgha year*
Energy consumption

Diesel 2.963 MJ ha® year®

Agro chemicals
N-fertiliser (kg N) 137,4 kg N ha™ year'1

CaO-fertiliser (kg CaO) 19,0 kg CaO ha™year™
K,O-fertiliser (kg K,0) 49,5 kg K,0 ha™ year™
P,Os-fertiliser (kg P,05)

33,7 kg P,Os ha™* year™
Pesticides 1,2 kg ha™ year™

Seeding material
Seeds- rapeseed 6 kg ha™ year'1

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

fill in actual data

Quantity of product
Yield
73.975 MJRapeseed ha year'1
1,000 MJ / MJgapeseed, input
0-073 I(gRapeseed/MJFAME

Intelligent Energy Europe

Total

Result

Calculated emissions
Emissions per MJ FAME
g CHy g N2O

g CO;

6,07

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

0,06

0,00
16,92

0,00

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

0,00

0,00
0,03

9 COzeq / MIpane

0,00

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

0,00

0,07
0,10

g COZ, eq

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 in 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 MJ hat 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™
P,Os-fertiliser (kg P,Ox) 33,7 kg P,Os ha™ year™
Pesticides 1,2 kg ha™ year™
Seeding material
Seeds- rapeseed 6 kg ha™ year'1 In version 3 and 4:
. . 1, o still fixed value.
Field N ,O emissions 3,10 kg ha™ year™ )< :
In version 5:

calculation sheet




Cultivation e

Cultivation of rapeseed

ecC

Yield

Rapeseed 3.113 kg ha™ year™
Moisture content 10,0%

By-product Straw nfa  kgha year*
Energy consumption

Diesel 2.963 MJ ha® year®
Agro chemicals

N-fertiliser (kg N) 137,4 kg N ha™ year'1
CaO-fertiliser (kg CaO) 19,0 kg CaO ha™year™
K,O-fertiliser (kg K,0) 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'1

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

fill in actual data

Intelligent Energy Europe

Quantity of product
Yield
73.975 MJRapeseed ha year'1
1,000 MJ / MJIRapeseed, input

0,073 kgRapeseed/MJFAME

conversion factors
yield related

Total

Result

Calculated emissions
Emissions per MJ FAME
g CHy g N2O

g CO;

6,07

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

0,06

0,00
16,92

0,00

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

0,00

0,00
0,03

9 COyeq / MIeane

0,00

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

0,00

0,07
0,10

g COZ, eq

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 MJgapesecd ha™ year™
1,000 MJ / MJRapeseed, input

0 ) 073 kg Rapeseed/ MJ FAME

yield related conversion factors
raw material per final biofuel

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

: Public workshop Paris
Slide 9 7 \ay 19, 2011
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multiplying  input values
Cultivation e with “standard values *

eC
Cultivation of rapeseed Quantity of product -
Yield Yield Emissions per MJ FAME
Rapeseed 3.113 kgha'year® 73.975 MJgapesees ha™ year™ gCoO, gCH, gN,O | gCo, e
Moisture content 10,0% 1,000 MJ / MJgapeseed, input
By-product Straw nfa  kgha®year® 0,073 KGrapeseedMIave
Energy consumption g
Dioae! 2065 [T conversion factors 607 oo ocol  eor
_ 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
R 9 COyeq / MIeane 48,63

fill In actual data
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Results related to

Cultivation e raw material or acreage

Cultivation of rapeseed ||
Yield per kg rapeseed per ha, year
Rapeseed g COy ¢q g COy, ¢q kg COy, ¢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,05) 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

I - Y|
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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 Mgji / MIgapeseed 44.861 Mg ha™year™ g CO, g CH, gN,O| gCO, o
By-product Rapeseed cake 0,3875 MJRgapeseed cake | MJIRapeseed 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 / Mg
NG Boiler Emissions from NG boiler
CH, and N,O emissions frgin 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 / Mo 4,08 0,01 0,00 4,41
Electricity input / MJ steam 0,020 MJ / MIgieam

Electricity EU mix MV 0,001 MJ / MJg; 0,14 0,00 0,00 0,15
Chemicals
n-Hexane 0,0043 MJ / MJg; 0,36 0,00 0,00 0,37
Total 6,06 0,02 0,00 6,53
Result g COyeq / MIpave

fill in actual data

Public workshop Paris
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Transport e

Transport of FAME

Filling station

Slide 13

to and from depot
FAME

Transport per
Truck for liquids (Diesel)

Energy cons. depot
Electricity EU mix LV

Yield

Energy consumption
Electricity EU mix LV

May 19, 2011

Fue|

of FAME

Quantity of product
42790,9 MJpaye ha year®
01578 MJ/ MJRapeseed, input

1,000 MIgame / MIgave

300 km
Diesel

0,0047 ton km/ MJRapeseed. input

0,00084 MJ / MIgave

fill in actual data

Public workshop Paris

Quantity of product
42790,9 MJgave ha year™
0,578 MJ/ MJRapeseed. input

1,000 MJIgavie ! MIgame

0,0034/MJ / MIgame

Intelligent Energy | - | Europe

Calculated emissions
Emissions per MJ FAME
g CO; g CH,4

g NZO g COZ. eq

0,71 0,00 0,00 0,71

0,11
0,8225

Result 9 COyeq / MIppue

Emissions per MJ FAME
g CO; g CH,4

0,41

Result
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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

N

BioGrace GHG calculations — version 3 - Public.xls

Slide 14
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Introduction

Land use change

Improved agricultural management
CO, storage or replacement

New items in Public version 4
- User manual

- Calculation rules

- Track changes

New item for Public version 5;:

- Calculation of N, O field emissions

Public workshop Paris

May 19, 2011
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Introduction
E= o O €+ €t €y~ Cocd — Cers ~ Coeri™ Coo
€€ .sccr . CO, capture, storage or
! replacement

€..,. Carbon storage from improved
agricultural management

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

Public workshop Paris
May 19, 2011

Slide 17
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Cultivation

Transport raw material

Processing step 1

Transport intermediate product

Processing step 2 Storage, Cccs
replacement

CCr

Transport biofuel

Filling station
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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

Public workshop Paris
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Land Use Change

General principles :

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

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 Paris
May 19, 2011

Slide 20
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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', = CVEG + SOC

Public workshop Paris
May 19, 2011



Intelligent Energy | - | Europe

f ope
r\g \‘E)\'n'\ss'\cmS in EuroP

Step 1 : declare LUC in your pathway

A | £O0E MO

B c D = F G -

£ ves ]
pI0GRACES

WWW. t

gy f‘f'l -1, lrl‘”‘l”

1 Il"\w' 1,’.0'-1 - ,L,L ,l.'[‘m'u‘*w J e
iiE] Land use change lncludmg bonus for pmductmn on non-agriculiure or degraded land
114 e Land use change
115 Fyefn - Warm temperature moist - Native forest (=30
116 Dioes land use change occur? I\.res—LI Europe ; High activty clay ; No till ; No input
117 Soto Ta - Warm temperature moist | Cultivated/croplar
118 ; tillage . High without manure
119 to calculate the land use change Emissi
120 gi
124 Resulting land use change 19,16 ton COz ha'' year” 47C
122
123 Bonus (B} 0 COz.eq / Mgtnanss
124
125
126

Text appear

Public workshop Paris
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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 E G H J K
‘ e
10 =
1
14 Reference land uze : The reference land use shall be the land uss in-January 2008 or 20 yvears before the raw material was
15 | S0Czr ! Soil organic carbon [ton C/ hal
18 ¥l + Land uge factor reflecting the difference in 2oil organic carbon associated witht he tvpe of land use ca
17 Fi * Management factor reflecting the difference in 2oil organic carbon asseciated with the principle manag
w5 [N : Input factor reflecting the difference in =oil organic carbon associated with different levelz of carbon in
15
5 ‘Cﬂmﬂaﬁm;: Please chooze your calculation type beliow, a
21
=5 Which typeof calculation doyou defautt ||
23 ﬁ
T T e actual =
2¢ [Default calculation (no actual and acurate data are availdilg —
2¢ | Thedefault calculation are based on the calculation of the Commigzion Decizion, with the following assumptions
% - the area concerned iz 1 hectare. A= a result, the factor A (ha [ area concerned ) equals 1.
T - thezoilz in guestion are mineral zoilz: For organic soile; appropriate methods shall be uzed (22 paragraph 4.2 of the Commizsion Decizien),

Public workshop Paris
May 19, 2011
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Step 4 (default calculation) : use EC decision to fill out data

CS; and C5; are calculated with the following ejuation

Chmate region
getationicrop (land uss)

ogical Zons (f resyvant)
Continent (if relevant)

Clmate regign
Soll type

S0l management
nput

SOCs+

Actual fand use

ES = ':"'.E}' SG':-E'F - F‘_ 5 FI.H]. ol

Reference land use

YWarm temperature mgst

Cultivatedicropland

Natree forast (»30% canopy cover

=

DCaanc forest

Curgpe

Dlmntr'ha

E-‘] lorC ./ ha

High actvy clay

High actviy cay

Full-iiage

M till

Aigh wiEnoul manura

No nput

25| ten G ha
068

1
i1

pr 4

£8 tonC/ha
t'

fua

na

1762010 ] Official Journal of the Exropean Union L 15127

Cakculate value according fo Chapter S, or ook up val

Delsrmine uging paragraph £.1 of Commission Decisio
Deiarmne using paragraph 6.2 of Commession Decisi
Determing uzing table 3 of Commizzion Decision
Determine using tabie 3 of Commission Decision

Loop up in Table 1 of Commizsion Decision, uzing clim
Liook-up in Tabies 2 - B of Commissioen Decssion
Look up in Tabies 2 - B of Commmsion Dacsion
Look up in Tabes 2 - & of Commizzion Decssion

53 Resulting carbon stock CSy = 172:0 ton C (ha

Resuiting LUC =

674 ton G/ ha CSqm

-Eﬂﬂ ton eg GOz { ha / an

=

Public workshop Paris

Slide 247 vay 19, 2011
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Step 4 (actual calculation) : mind filling detailed
Information on the sources of the SOC data used.

" ~ f = e
~4ans (8]} T Euroy
1aU0™ Emissions

G0 Type of data use measurements
T s Field measurement fram a 3 year campgign 100 plots, carried out by the
51 Mational Institute ..
0z
b3
64

65 If using data from other methods tifhn measurements :
5? Please confirm that they take into acqd
68 cli
69 soil
70 land
7 land management and in
72

73 Resulting carbon stock in soils 702 ton C / ha 102.0| ton C/ ha
74 Resulting carbon stock in vegetatig A 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 CO2 ha” \rear"

Public workshop Paris
May 19, 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.

Intelligent Energy | - | Europe

www.biogracenet I SR

. e Of . Eyrope
codl © alculation® Emission® n =
1ar |'||‘-|l_'|'.‘|'.fvt3 J UH_., yse E‘J'{J'ﬁ b
1 \atl o1 GreenOu®
115 Does land use change oceur? J ves j Europe - Aigh activity clay | o Tl Fio mput
117 Goto To  Warm temperature moist | Cultivated/cropland - -, High actity clay | Full-
118 shsat LU tillage : High without manure
118 to calculate the land use change: Emissions per MJ ethanol
120 gC0: gCHy gMNO| gCO:
121 Resulting land usefhange 19,16 ton CO; ha" year” 470,97 0.00 000 47097
122
123 Bonus (eB) 0'g 600 ! Mzgars 0,00 0.00 0,00 _EI.E}U
124 ' ' g
126 Result 0 C0seq ] Mdptranet 470,97

Emissions per I1J ethanol

Public workshop Paris
May 19, 2011
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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

&1 Land use change, including bonus for production on non-agriculture or degraded land

4 2 ‘Land use change
C
6 Doez land uze change occur? | no T
7
g8 ;
9 Emissions per MJ ethanol
0 g CO- g CHy g M0 gCOz .
1 Rezulting land use changse 0,00 ton CO; ha” year™ 0,00 0,00 III-,IZI-IZI-| 0,00
2
8 I Bonus (eB) 0 us 0f 29 gC0.,/MJ =hall be attributed if evidence is provided that the land:
z {a) wag not in uze for agriculture or any other activity in January 2008; and
= (b} fallz into one of the following categories:
> _ (i} severely degraded land, including 2uch land that was formerhy in agricutiural use;
; (i} heavity contaminated land.
- The bonus of 25 gCO../NJ ghall apphy for a period of up to 10 vears from the date of converzion of the land to agricultural

E -uas. provided that a steady increase in carbon stocks ag well ag a zizable reduction in erosion phencmena for land falling
0 By < il carlon| ynder (i) are ensured and that 2ol contamination for land faling undsr (i} iz reduced.
1

Slide 27 Public workshop Paris

May 19, 2011
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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

Calculation rules from the Commission Decision can serve as
guidelines for making first level calculations

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

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

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

Don’t declare e, when LUC are already declared (double
counting)

Public workshop Paris
May 19, 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

k1 CO; capture and replacement

Emissions per MJ ethanol
0 g COZeq/ Mmens 0,00
¥

Result [+ [0 P ) N P—

C0; capture and geological storage

Emissions per MJ ethanol
5 COz g/ Wzmanss 0,00
¥

Result 0 C05 g | M) gigana

SRR T I S S A S
Jkd| = | | @ (ool oh | en | e

Public workshop Paris

Slide 317 \ay 19, 2011
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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 Paris
May 19, 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.

Functions of the tool

How does the tool wark?

How can | use the tool to understand

the default values?

How can | use the tool to calculate my

own actual value?

How can | create a new pathway with

the 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 arnse conceming 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.
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
general principles of the calculations.

The following chapters allow any user to make use of the
toal in function of its personal ohjective.
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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 aftera
request for recognition
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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 boi ler) 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 e ¢
Cultivation of sugarbeet 15,89 71,3% 11,33
Processing e
Ethanol plant 37,03 71,3% 26,40

Transport e

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 e 0,0 71,3% 0,0
€sca T €cor * Eocs 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

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

& Tollow JEC calculatons by using GwW e
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 der ha,yea r
Sugar beet kg ha™ year® 285.250 MJsugarbeet ha” year™ gCO, gCH, gN,O | gCO, e g CO, e kg CO2, e
Moisture content 75,0% 1,000 MJ / MIsugarbeet, input

0. ,45 1 kgSugarbeel/MJ ethanol
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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 Paris
May 19, 2011
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N,O emissions : fill in few input data

Calculation of N20 emissions using the IPCC methodology

Thiz 2hest calculates the emigzions of N20 from the cultivation of the crop

The calculationz makes uze of IPCC methodology Tier 1 on the estimation of N.0 emizzionz from managed =oilz (1).

For 2ome crops (soyvbeans, sugarcans and palm trees) the additional hypotheziz uzed in JEC calculations have been incorpo
In the case of 2ovbeans, the nitrogen content of below ground biomazss was considersd to be 0.074 kg N/(kg dry matter} ins
In the case of 2ugar cane, N of above ground residuss are not calculated using the IPCC methods. Aliernativety additions of 1
In the case of palm trees, N of above ground residues are calculated by the JEC conzsidering that 0.22 t dry re=idues are rett
{1} IPCC 2006, 2006 IPCC Guidelinez for Mational Greenhouse Gas Inventories, Preparsd by the National Greenhouse Gas Inv

Crop data.
! |Plzase enter the data for vour crop in the blus cel

i |Crop name Ugar cane
+  Crop yield (frezh matter) 000 (kg sdha
i Humidity (%) 45, 0%
i |Crop vield (dry mattery 350 kg sha
" Straw vield (removed from the field) :l kg dm'ha
[ 1

Amcount of vignazse applied to the fisld (by defaulo 54 kg of vignazze dri§ kg sucar cane fm
! LAmount of fiter cake applied to the field (by defal kg of fiter cake df'kg 2ugar cane fm
! |M content of vignasse applied to the field (by defa@lt 0.35) kg M /1t vignazse
} |N content of fiter cake applied to the field (by def@uit 12.5) kg M /1 fitter cake

i |Carbon lozs due to land uze change
Iz the crop irrigated OR iz rainfall in rainy =eazon § minus potencial
" |evaporation higher than zoil water holding capacifg?
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N,O emissions

Direct N20 emiz=ions from managed =soilz [Tierl).
Pleaze enter the N additions in the form of gvnthetic or erganic fertilizer in the blue cellz

Public workshop Paris
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N,O emissions : direct and indirect

emissions calculation S —

F
= NOur-M Volatilization

Fea

F

Fim Fzsy 0 kg N/ha N in =ynthetic fertilizen

EFFE":-E' Fon 0 kgNha N in oroanic fertiizer
g - - - U L ] - LRI | s Fracaﬁ‘ I:||2
o4 Indirect N0 emissions from managed soils (Tiert) FIaE sase 01
5 kg N-O_N/ha kg M.O/ha A |Ex, 0,01
g M0 from atmozpheric deposition of M- 0,00 0,00 kg N20O_N/ha
T N:D,:_:,—N |:|I|:||:| I:lll:”:l NZD.;qm.—N 0,00
8

Direct + Indirect N;0 emis=sions from managed soils (Tierl)

Ld |

7 kg M-O_N kg M0

2 Total N0 emiz=ions 0,01 o.M per ha
3 0,01 0,02 per kg
] 00005 0,00 per KJ
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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.

Public workshop Paris
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Introduction

. Rules and methodology for GHG calculations
-« 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)
-« RED Annex V.C + June communications: Methodology

© Making actual calculations not straightforward

. * 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

:f Project BioGrace will ensure that all calculators will give
 the same result

. Zj; Public workshop Paris
Shide 3 % May 19, 2011
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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).

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

o0 has been available for (Dutch) stakeholders to make GHG
calculation on biofuels

o 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

. Zj; Public workshop Paris
Side’S 2 May 19, 2011
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. Dutch tool - Summary

. Contents
o Excel-based tool

o Toolis 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
o Tool is available on-line via
www.senternovem.nl/gave english/ghg tool
o All 22 chains (BioGrace) are included

0 Updates follow updates of BioGrace Excel sheet

. Zj; Public workshop Paris
Side 6 May 19, 2011
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. German tool - general information

- Background
- 0 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

0 is made by IFEU, contracted by BMU
o should be finalised mid 2011
o should be in line with BLE Guidance
0

Is strongly linked to economic operators: 1 sheet dedicated
for cultivators, mill operators, refinery operators, etc.
: Public workshop Paris

Slide 8 2 May 19, 2011



Intelligent Energy Europe

ans Of i Europe
monised Ca\cU\gﬂ(‘(:)gs Emissions "

Harm® " reenhous

: reen

giofuel

German tool - general information

Background

o 7 German crop specific tools,
first tool (palm oil) published online September 27th 2010
next 4 tools will be online in June 2011

o made by IFEU, contracted by BMU
o Stakeholder, regulator and expert workshops
o Finalizing with large verifier workshop in October 2011

The German GHG calculator
o Focus of BioGrace tool: transparent reproduction of the Annex V defaults

o Focus of national calculator: user friendliness tailored to a narrow target
group (non-expert user: farmers, oil millers, refinery operators, last
interface)

o Main differences:

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

- Reference units for GHG emissions different in each sheet (kg FFB, kg
CPO, kg refined oil)

Public workshop Paris

Slide 9 % \vay 19, 2011
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. German tool - Summary

. Contents
: o Excel-based tool

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

Status

o Palm oil tool available via www.ifeu.de

o Tools ready but not available online:
- Cereals-to-ethanol (wheat, barley, rye, triticale, corn)
- Plant oil (rapeseed, sunflower, soy)
- Biodiesel
- Biogas
o0 Tools in pipeline
- Sugarbeet-to-ethanol
- Sugarcane-to-ethanol

o Should be finalised mid 2011

Public workshop Paris

Shde 102 may 10, 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)

. Zj; Public workshop Paris
Slide 12 2 May 19, 2011
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. Spanish tool - Summary

Contents
' o Tool build in Java

0o 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
Status
0 Biodiesel from rapeseed, rapeseed HVO and ethanol from

wheat CHP chains ready
o Final version expected mid-2011

. Zj; Public workshop Paris
Slide 13 7 May 19, 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

o0 has recently been made “RED-proof”
o strongly linked to RTFO reporting scheme
0 provides more “standard values” as compared to BioGrace

. Zj; Public workshop Paris
Slide 15 7 May 19, 2011
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- UK tool - Summary

- Contents
. o Tool build in LCA-software package
o0 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

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

- Status

o Tool on-line via www.renewablefuelsagency.qgov.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 Paris
Slide 16 2 \1ay 19, 2011
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Check list Version 2.0 February 2011 Default greenhouse gas emissions

Table ARED Annex

V/FQD Annex IV BIOGRACE W 3 BIOGRACEWP4 Mational GHIG Calculators
The

Metherlands Germany

Biofuel production pathways Default value 2 B ARL IFEL

659.9 ER: 59.9 B7.9 7a
70 £9.9 69.8 659.8 67.49 7a
EH) 4.9 54 .6 546 52.8 5561 55
44 44,3 44.1 44.1 432.2 44
26 26.1 26.0 26.0 24.0 26
43 436 434 43.4 42.6 43
40 40.3 40.1 40.1 ,1 40
24 24.3 24.0 240 [ 24
L2 2.0 51.7 Ll1.8 5251 L2
Ga 6.7 6E.0 BE.0 BE.9 Ga
a7 Tl 36.9 EFA 36.3 EN)
=L 7.2 56.9 7.0 La
41 40.8 40.6 40.6 41
14 21.4 21.3 21.3 14
36 36.1 35.9 31z 36
44 44 5 44 .2 442 44 57 44
62 616 £g.9 2.9 62
29 29.1 29.0 25.0 29
3z R 32.7 E 32
15 14.3 13.0 12.9 15
16 158 14.5 14.4 16
23 22.7 21.4 21.4 23

1725298 1/25/292 1/23/298 1/23/298 17257292 | 1/23/298

Public workshop Paris
May 19, 2011
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. Conclusions

Several GHG calculators available

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

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

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

: National GHG calculators have different aims

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

o0 Focus on different aspects
— Agricultural stages (Spain)
— Supply of data through the chain of custody (Germany)

Public workshop Paris

Slide 202 \ay 19, 2011
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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 Paris
May 19, 2011
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' Dutch GHG tool

piofuel Gree
Load Default Values

Calculate Results
Adapt Chain

Chain management
Disclaimer

Reference: Diesel

D = Default; U = User input Version 3.1 - aug

Current chain: Biodiesel from Rapeseed (not saved b

y user)

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 N20 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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Bio Dutch GHG tool
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) (% ofref.) (g CO2-eq.) (% ofref) (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 al s sl 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 e
GHG emissions [% of reference] Energy use [% of reference]
120% 120%
100% 100%
80% | 80% 1
61.8% B Fossil indirect
, 0%
60% 1 60% 1 48,3% End use
B Conversion
0, .
40% 40% operations
Transport actions
20% -
0% -
0% - Biodiesel from Reference: Diesel
Biodiesel from Rapeseed Reference: Diesel Rapeseed




| e
n: gﬂ'\ss'\ons in Europ

Dutch GHG tool

Biofuel Biodiesel _ )
Feedstock Rapeseed Return to oveniew results | Return to input |
Process -
Reference Diesel
Absolute Numbers (including allocation)
Energy use Emission CO2  Emission N20O  Emission CH4  Emission GHG Energy use
[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%
N fertilizer 0,092 5,319 5,370 0,376 11,065 16,5%
Cao fertilizer 5,13E-04 0,031 1,41E-03 1,29E-03 0,034 0,1%
K20 fertilizer 6,55E-03 0,363 2,47E-03 0,024 0,390 1,2%
P205 fertilizer 7,02E-03 0,445 7,03E-03 0,014 0,466 1,3%
Pesticides 4,52E-03 0,166 8,38E-03 9,89E-03 0,185 0,8%
Seeding material - rapeseed 6,46E-04 0,034 0,024 1,72E-03 0,060 0,1%
Field N20 emissions 0,00E+00 0,00E+00 12,575 0,00E+00 12,575 0,0%
Direct Land Use Change - 0,00E+00 - - 0,00E+00 -
Total Feedstock production 0,159 9,914 17,989 0,427 28,331 28,4%
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%
Electricity (EU-mix, LV) 8,51E-03 0,377 5,05E-03 0,021 0,403 1,5%
Total Feedstock drying 8,72E-03 0,393 5,05E-03 0,021 0,419 1,6%
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%
Total Transport feedstock 2,29E-03 0,173 0,00E+00 2,43E-04 0,173 0,4%

Intelligent Energy Europe

Relative contribution (including allocation)

Emission CO2 Emission N20 Emission CH4
[%0] [%0] [%0]
6,9% 0,0% 0,0%
10,3% 10,4% 0,7%
0,1% 0,0% 0,0%
0,7% 0,0% 0,0%
0,9% 0,0% 0,0%
0,3% 0,0% 0,0%
0,1% 0,0% 0,0%
0,0% 24,3% 0,0%

0,0% - -

19,2% 34,8% 0,8%
0,0% 0,0% 0,0%
0,7% 0,0% 0,0%
0,8% 0,0% 0,0%
0,3% 0,0% 0,0%
0,3% 0,0% 0,0%
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DIRECT LAND USE CHANGE CALCULATION

Intelligent Energy Europe

Dutch GHG tool

Return to input

1. Standard Soil Carbon stock in mineral soil (SOC  g7)

Climate region Boreal

Soil type

See figure 1
See figure 3 & 2

High activity clay soils

Result SOCgsr 68 tonC/ha

The blue fields are drop down boxes.

2. Factors reflecting the difference in Soil Organi

¢ Carbon (SOC) compared to the Standard Soil Organic

Carbon (SOC g7)

Actual land use |

Default=Calculate with standard values|Default

User = Own calculation incl. measured value

Type of land Cropland See tables 3, 6 and 8
Climate region Temperate/Boreal, dry
Land use F Cultivated 0,8
Management F ¢ |Full-tillage 1
Input F, Low 0,95
Result SOC, 51,68 ton C/ha

Reference land use

| Default=Calculate with standard values|Default

Type of land
Climate region
Land use F
Management F
Input F |

User = Own calculation incl. measured value

Cropland See tables 3, 6 and 8
Temperate/Boreal, dry

Cultivated 0,8
Full-tillage 1

Low 0,95

Result SOC,ef 51,68 gC/ha

3. Above and below ground vegetation (Cveg)

Actual land use |

Default=Calculate with standard values|Default

User = Own calculation incl. measured value

Type of land
Domain
Climate region
Ecological zone
Continent

Crop type

|Cropland (General) |

Result Cveca 0tonC/ha

Reference land use

Type of land
Domain
Climate region
Ecological zone
Continent

Crop type

| Default=Calculate with standard values|Default

User = Own calculation incl. measured value

Forest 10-30% canopy cover, excl plantations
Temperate

Temperate continental forest
Asia, Europe (<= 20y)

Result Cyeg, ref 2tonC/ha

4. Bonus (eb) for cultivation on restored degraded | and 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 €,562559

2 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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calculator (rapeseed, sunflower, soy) ~ About Background data Start

according to the EU Directive 2009/28/EC

étf;-—q:mir_n.-h-éw;m .
.
)

-

I..-'_ : -\\
03 Plantation operator / first buyer of crops ®

Oil mill operator

* Federal Ministry for the
Environment, Nature Conservation
and Nuclear Safety

Refinery operator

:f Last interface

W o+ » wistart{ About { Actor cultivation { Land use change { Carbon Stacks  Actor oil mill { Supplier list oil mill { Actor refinery  Supplier list refinery | 4|

Public workshop Paris

May 19, 2011
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German GHG tool

e One sheet for each economic
operator

e Box: Results
e Box: step-by-step manual
e Box: Calculation of emissions

|: i r M \Star‘t A Ab_cjdf-\;xnctor cult'mat'lon,(”Lanc-I-u
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German GHG tool — Cultivation
AT : ¢ e ——E : |
1. Plantoil calculator (rapeseed, sunflower, soy)  About Background data Start
2 according to the EU Directive 2009/28/EC
° GHG I’eSU|t 8 I. Market actor: Plantation operator, first purchaser
4 . Step-by-step manual for calculating GHG emissions of rapeseed, sunflower, soy
& batch .

v soy

’

The CO2 m

cultivation amount to .
()

678,18 g COzeq/kg seed

Final Result
Please provide this info together with
your batch to oil miller.

Please note: When combining batches of rapesead
grains and averaging emissions, GHG value for each

tch may not exceed 760q (0zeq/kqg of rapeseed

Size of the oil seed batch
0k

GHG result
 per kg seed

e per MJ biodiesel
(BioGrace)

Slide 28

May 19, 2011

Public workshop P51

Enter your operating data in step 1-2 to calculate CO, emissions of your oil seed batch
19|

STEP 1 - GHG emissions from land use changes

16

T

18 | Do oil seeds originate from plantation areas that were plantation areas before january 1st 20087
Emissions from land use change

18] are zero.

[l u’ Click here to calculate emissions

g in sheet "land use changes”

22

23| Which emissions arose from land use changes?

24 | 0 kg COzeq per ha per year

25

26 | STEP 2 - GHG emissions from cultivation

270

D e Sl s

t LS ¥ ]
Ho4 -k DIR

P | L e E———— —_—
start { About ), Actor cultivation { Land use change { Carbon Stocks { Actor oil mill / Supplier list oil mill { Actor refinery
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German GHG tool

- - 27
— Cultivation 2
28
an What is the size of yourfltivation arga?
3 28 hal
32 How much fertilizer didfyou apply per Ra per year? Please enter the amount for each of the following fertilizers.
e r e -
e .._' Lk A ’
33 M-fertiliser s 1274 kg N per ha per vear VvV @
34 P, Os-fertiliser 3‘3;}' kg PYO: per ha peryear 2
® Ste p-by-Ste 35 | kK:C-fertiliser : 40,5 kg k|o per ha per vear '-? 4
man ual 36 CaO-fertiliser 19.0 kg cdO per ha per year 0 4]
a7 How much pesticide did vou apply per hajper year? .
. Y r o g [ 3]
asklng for = Resticides 1,2 kg agkive ingredient per ha per vear 2
g y‘w much seeding mT{erial did you apply per ha per year?
g ; a
actual data 40 Seeds- rapeseed 6.0 ko sdeds (rapeseed) per ha per vear =
£1 | Seeds- sunflower S m kg sdeds {sunflower) per ha per year
fr0| I I How much diesel did you use per ha per ear? Please include all
activities that require giesel e.g. machin for fertilisation,
p rOd u Cer a2 irrigation pumps, drying etc. .
£ r =] iy
43 Diesel B30 | pef ha pervear ?
a4 How much electricity w‘ consumed fof storage and drying of oil seeds? (%
45 Electricity {fexternal} 20,3 kwh pertail seed ;
.. [
46 Electricity mix ctricity BU mix LV
a7 What is the size of your batwconsi ment)?
43 kg @
e GHG 43
=] STEF 3 - Calculation of emissions
Cal C u I atl O n S 51 Emissions fertilizer 1.803,1 kg CO.eq per ha per year
_52 N-fertiizer (kg N} B813,2 kg COzeq per ha per year
53 NZ20 field emizgions (rapeseed 524 7 kg CO.eq per ha per vear
_54 PZ05-fertilizer (kg F205) 341 kg CO-eq per ha per year
_55_ KZ0-fertilizer (kg K20) 28,6 kg CD-eq per ha per year
55 CaO-fertilizer (kg Cald) 2.5 kg COzeq per ha per vear
_5? Seeds- rapeseed 4.4 kg CO.eq per ha per year
58 Seeds- sunflower 0,0 kg CO.eq per ha per year
Slide 29 * Public V\/orkshop Paris 50 Pesticides 13,6 kg CO,eq per ha per year

May 19, 2011 W 4« » w\ start { About % Actor cultivation { Land use change / Carbon Stocks / Actor ail mill / Supplier li
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] A | - S — S [ 5 /S [ - — F | 6 | H | I S
1
Plant oil calculator (rapeseed, sunflower, soy)  About Background data Start
2
3 | according to the EU Directive 2009,/28/EC
4
5
._6_ il
Iy |
8| e ~
2 0] Plantation operator / first buyer of crops | ®
1 _— '
._1_2_.
A3 | A A
14 () 0il mill operator ®
| L =4
16 _
a7 * Federal Ministry for the _
e e 5 Environment, Nature Conservation
18 | i N - ' -, and Nuclear Safety
19 \O-* REﬁﬂery operator !
20 h 4 J
21|
22 | —
23 | B -
o4 @/ﬁ Last interface j ®
25 :
26 |
27|
..2_8_.
29|
30 |
31
32
33
34
W o+ » wistart{ About { Actor cultivation { Land use change { Carbon Stacks  Actor oil mill { Supplier list oil mill { Actor refinery  Supplier list refinery | 4|

Public workshop Paris
May 19, 2011
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Choice between
e actual value

" German GHG tool — Oil miller

T

3 | Please provide th]S!nfu together with i
= your batch to refinery. -
g 1181 o COea/kgoil ()

F

About Background data Start

Plant oil calculator (rapeseed, sunfiower, soy)
according to the EU Directive 2009/28/EC

Il. Market actor: Qil mill operator

Step-by-step manual for calculating CO; emissions of plant oil production from rapeseed, sunflower,

& Rapeseed © Sunflower  Soy

-

Final Result The CO; emissions from

 disaggregated
default value

Public workshop
May 19, 2011
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RLLE| Please note: When combining batches of rapeseed oil
1 and averaging emissions, GHG value for each batch Size of the plant oil batch
= may not exceed 760g CO. of rapeseed oil
12 y g (0zeq/kg of rap ) 0600 s
13 \
.I.+.
15 | Ent:r your operating data in step 1-4 to calculate CO; emissions of your CPO batch
o
17 STEP 1 - GHG emissions of pre-products
Lis
1 What CHG emissiog#®arose from the Psgduction of the oil seeds? Indicate whether you want to use the default value
39| oifa calculated v
l [ ?';
20| Click here 1o use default value 688 g CO2eq/kg rapeseead -
21
2 Click here to calculate your emissions in g COzeq/kg FFB.
23
25|
o STEP 2 - GHG emissions from oil mill operation
27
23 How many tons of oil seeds did you process per year?

= : | L L2 =
M 4 » w|\ Start £ About / Actor cultivation 4 Land use change ( Carbon Stocks “, Actor oil mill /' Supplier list oil mill ¢/ Actor refinery [ ¢
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“Saldierung”
M IXIng batChES Overall quantity |0vgral| GHG value

metric tonnes

and averaging /. & contirm vaue and back|

5
emISSIOﬂS 10 Supplier# |Plantation name Oil seed quantitity |GHG value
11 metric tonnes g CO,eq/kg oilseed o fill in the information

=g delivered by your suppliers
113
14

10
16

17
18

19
20

21
22

23
24

23
%6

27

Public wo( 30

Slide 32 May 19, 2

M 4 » W]\ Start / Actor cultivation Land use change Carbaon Stocks _ Actor oil supplier list oil mill / Actor refinery ,{ Supplier list refinery Il
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SPANISH BIOFUELS CALCULATOR

CIEMAT-IDAE-UPM

Public workshop Paris

Slide 33 7 \ay 19, 2011
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Spanish GHG tool

Biofuel and raw material selection screen
—IElx]

Biofuel and raw material | Aqricultural phasel Transportation phasel Plant praduction phase | Distributicn phasel a0} lZElI:l'IUFE| Resultsl

BioFuels

Biofuel BIODIESEL Raws material RAPESEED

Public workshop Paris
May 19, 2011
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Spanish GHG tool

Agricultural county selection screen

£ spanish biofuels calculator ] |

Eiofuel and raw material Agriculbural phase | Transportation phasel Plant production phasel Distribution phase | o, capturel Resultsl

| Fertilizatinnl Pesticidesl Field worksl Crap yieldl N0 emissionsl Othersl

Region Provincia Counky
Alto fimazora
A agan Zadiz Alko Andarax
Asturias Cardoba Eajo Almazara
Balzares Granada Campo Dalias Irrigation type
Canarias Huela (Campo Mijar v Bajo Andarax
| Cant.abria ) Ja:én Camp? Tabernas R ATMFED
; Castilla Ledn rMélaga Los Wélez
! Castilla La Mancha Sevilla Rio Macimiento
Cakaluria
Ceuta v Melilla
Comunidad de Madrid Seed dose
Carmunidad Valenciana Iﬁ
Extremadura W — L
Galicia
La Rioja
Murcia
Mavarra
Fais Vasco T T T
NUTs2 | | NUTs3| | NUTs4 =| =

Biofuel BIODIESEL Raw material RAPESEED

Public workshop Paris
May 19, 2011
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Fertilization data input screen

Biofusl and raw material Agricultural phase | Transportation phase | Plant production phase I Distribution phase I O, capture: | Results |

General data  Fertilization | Pesticidesl Field worksl Crop yieldl M, emissi0n5| Othersl

~Mineral Fertilizers

%N 9% P205 % K20
MPK 15/15/15 | po0= kgtha | 15 || 15 || 15 |
MPK 5/15/15 | 0= kgha| 8 || 15 || 15 |
MPK 9/18/27 | 0= kgha| 9 || 18 || z@ |
MPK 12{10/17 | 0= kaha | 12 || 10 || 17 |
Ursa | 0= kgha| 4 || o || o |
Potassium nitrate | 0= kg/ha | 12 || 12 || 12 |
Diammonium phosphate | 0= kgha | 12 || 4 || o |
Amoniurn sulphate | 0= kgha| 21 || 0 EE
Potasium sulphate | 0= kgha| a || o || 53 |
other | O kgha | 0=~ o4 ]| o=

Zal Fertilizer Iw kgtha

Intelligent Energy Europe

Spanish GHG tool

Qrganic Fertilizers

I DEZ kg Miha

Tokals

N kalhs
pzos kafha
k2o kg/ha
Cal kg/ha

Typical values for the agricultural county selected are uploaded

=)

=101 x|

Biofuel BIODIESEL R.aw material

RAPESEED

Public workshop Paris

Values to reproduce the default values of the RED are uploaded

Slide 36
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Spanish GHG tool

Transformation data input screen
R

Biofuel and raw rmaterial I Aaricultural phase | Transportation phase  Plant production phase | Distribution phase | 0, capture | Resulks I

I Phase 2 | Phase 3 |
~Drving and storage
R.aw material moisture begaore drying | DEC U Electricity consumption | DE: kbt dry raws material
Raw material maiskure after drying I DEZ % Diesel consumption I DEZ Ift dry raw material
rExtraccion
Raw material
Rape seeds I DE: kg seedskg rapeseed crude oil
Hexane I EIE: kg hexaneflkg rapeseed crude oil
—Energy consurnpkion
Electricity I DEC kbl rapeseed crude ol
Heat from |Matural gas LI | Dﬁ 11/ka rapeseed crude oil
Cubputs
Rapeseed crude oil I DE: kg rapeseed crude ailflg rape seed
Rape meal I DE: kg rape mealfkg rape seed
(a)
Biofuel BIODIESEL Raw material RAPESEED

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

Slide 37
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Spanish GHG tool

Results screen
8 [l

Cultivation of raw materials e __ | Transpart and distribution phases e I Transformation phase e Cee Taokals |

i Allocation Emission Deafault

All results in o Mon-allocated fackor Allocated reduction values RED
CO, eq g/M1 biodiesel results (%) results (%) annex V.0
Cultirvation e, 49,53 55,59 zZ5,9 29
Transpart &, 1,64 1,53 1
Processing B 25,5 22,05 22
Land use change &, 1] 53,54 1] 1]
ES':-E N ECEF N ECES 0 100 o o
TOTALS 52,51 37,34

= &0

£ oo

=

= 40 I M Cultivation (ec)

% 30 M Transport (etd)

& 20 M Processing (ep)

0 10 Land use change (el)

= [u] esca + eccr + accs

Allocated resules Default values RED

Sllde 38 Biofuel BIODIESEL R.aw material RAPESEED




UK GHG tool

# RFA: Carbon Intensity Calculator 1.1 {build 52)

File Edit Reports Options  Help

Intelligent Energy Europe

N e INE I

My project name: Biodiesel €lf| [Zos] [ Jm_ 1 [ @ @ ‘ g @ ‘ (“K
& General infarmation |

=1 7] Year 2010: % Ll import default fuel chain. .. | import Fuel chain from CS4. ..

(]

) Apr 15 (2010} ko Apr 30
l : :_:l % : % ; :_:l % -
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=
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i
—r— .
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Module: Fuel chain Liquid Intermediate results:

Fuel chain carbon intensity: 1070 kg{COze) tbiofuel)
Internal batch number: Carbon inkensity: 39.9 grams(COze)M1
Biofuel type: Bioethanol GHS Saving: 52.4 %
Yolume of biofuel § Reported: 0/ 0
Feedstack country of origin: Ay
Biofuel feedstack: Sugar beet

_ o L |
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Siofuel Greeno UK GHG tool

7.2 Fuel chain - Liguid

Gl
0 O GAS

i

)| (=) o fae (| (0 (28

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 — Liguid® 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 40
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grfuel 61" UK GHG tool

7.2 Fuel chain - Liguid

e IR I T =10

Quantity of fuel The quantity of biofuel in this batch (measured in litres) — this is the
quantity 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 after uploading a monthly CSV report, the new quantities
Operating System 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 This field shows the appropriate fuel chain default value, based on the data
value you supplied on fuel type, feedstock and country of origin.

Social and Environmental

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
Slide 41 will generally not need to be changed.
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- Introduction

-« Objectives of project will be met:
Current GHG tool makes transparent how RED Annex V

default values were calculated

BioGrace list of standard values Is important step towards
harmonisation of European biofuel GHG calculations

The BioGrace tool plus national tools facilitate stakeholders
to make actual calculations

BioGrace results are widely disseminated

-« Next ambition of BioGrace is to:

1.

2.

Support stakeholders in meeting (RED & FQD) biofuels
sustainability criteria

Clarify role of BioGrace compared to other (existing/under
development) voluntary certification schemes

Public workshop Paris

. May 19, 2011
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Recognition as a voluntary cert. scheme

Observations:
e Current voluntary cert. schemes do not include GHG tool
— ISSC, 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

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

. * Public workshop Paris
Slide S 2 \ay 19, 2011
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Recognition as a voluntary cert. scheme

 BioGrace voluntary scheme 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
 BioGrace tool sent to EC for recognition early April

-« Recognition period lasts ... ?

Public workshop Paris
« May 19, 2011

Intelligent Energy | - | Europe
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Making actual calculation requires 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 topics are not
yet 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

— We expect some coordination of Commission

® @ & 0 0 O O O O O O O OO OO OO OO OO OO O PO PO PO PP

® @ @

Public workshop Paris

Slide8 2 \ay 19, 2011
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Changing starting values

 When changing a starting value into an actual
value, all other starting values in that step should
be changed into actual values as well.

: Public workshop Paris
Side 9 7 May 10, 2011
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Yield
Crude vegetable oil 10,6125 Moy § Md mapegees
Co-product Rapeseed cake  0,3875 MJameass caee | MJnzpesd

Energy consumption

Electricity EU mix MV 0,018 M / Mgy
Steam (from NG boiler) 0,0557 MJ / Mdy
NG Baoiler
CH, and N:q emissions from NG boiler All results in Allocated
Matural ga= input / MJ stean 1,111 N7 W g co A _
Natural gas (4000 km, EUM 0,062 MJ /Mg, S e S
Electricity input / MJ steam | 0,020 MJ / MJ gums Cultivation e,
Electricity EU mix MV 0,001 WMJJ Mgy Cultivation of rapeseed 28,49
Rape=seed drving 4
Chemicals Processing e,
n-Hexane 0,0043 M/ Mdoa Extraction of il 3,33
Refining of vegetable oil 1,02
Esterification 4
T Transport ey
Transport of rapeseed 0AT
Transport of FAME 0,82
Yield Filing station 0,44
Rapeseed oil 0,960 Moy f Moy Land use change g

ESG-B = E'Gﬂr = Encs-

Energy consumption

" . ~ Totals 52,0
Electricity EU mix MV 0,0008" MJ f Mgy
Steam (from NG boiler) 0,0115 W Mgy
NG Boiler

CH, and MN;0 emiz=sions from NG boiler

Matural gas input / MJ stean 1,111 WJ 7 W e
Matural gas (4000 km, ELI M 0,013 MJ /Mgy
Electricity input / M.J steam 0,020 NJ 7 M s

Electricity EU mix MW 0,000 WJ /Mgy
Chemicals
Fuller's earth ﬂ,{lﬂﬂf kg f Moy

Slide 10
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Cut off criteria

 All emissions from processes and products used
and associated with the system the economic
operator has defined must be included In the
GHG calculation. However, if the contribution of
that input or process to the total emissions of the
biofuel pathway is lower than 0.1 g CO,, .,/MJ
biofuel, it may be excluded.

Mass or energy threshold

2,eq

0,000005 [ kg/MJ (this is equal to 0,005 g/MJ)

0,0002 [ MJ/MJ (this is equal to 0,2 kJ/MJ)

10 [ MJ ha™ year™

0,3|kg ha™ year™

Intelligent Energy | - | Europe
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Future actions

1. Update in 2011
« RED Annex V default values might change

—  When Commission updates Annex V in 2011
 BioGrace will update tool and will update standard values

2. Apply BioGrace approach to electricity/heat from biomass
« Harmonise GHG calculations for bio-energy
« Different to biofuels: sustainability not mandated by directive

- 3. Ensure continuation of work after March 2012

. Public workshop Paris
Slide 13 2 \ay 19, 2011
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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.

® @ @

Public workshop Paris
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