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Please note that this version 4d of the user manual is the same as version 4c of the user manual.

This support document is designed to help the economic operators to understand and use the BioGrace-|

Excel tool. The main questions that arise concerning the tool are presented below, with a link to the

appropriate chapter within this user manual.

If the BioGrace-I Excel tool is to be used for making actual calculations, then the user shall also refer to

the

Functions of the tool

This chapter details the different ways of using this tool. You
will find why this tool was developed and what it can do.

How does the tool work?

This chapter explains how the tool is designed and the general
principles of the calculations.

How to understand and pilot the results?

This part describes how the result module, in head of each
pathway, works. It also explains how to choose between
disaggregated default value and actual default value.

How to deal with inconsistencies?

This part gives information on how to find and how to cope with
revealed inconsistencies in the calculations.

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?

These chapters allow you to make the best use of the tool
depending on your personal objective.

How to use the LUC sheet?

A step by step tutorial may help you to declare a land use
change in one of your pathways.

How to use the Esca sheet?

Information about “Improved agricultural management” can
help you take into account carbon stock changes related to
improved practices.

How to use the N2O emissions IPCC sheet?

A step by step tutorial may help you to calculate the N,O
emissions of your pathway.

Why was there a need for the BioGrace

You can refer to this chapter if you want more information on

project? the context of the BioGrace project.
Glossar This section provides you with the definition of the specific

wording used in the tool or in this document.

1 please find the

a separate document on the BioGrace website.

document as part of the ZIP file BioGrace_GHG_calculations_-_version_4d or as




8

FUNCLIONS OF ThE 1001 ...ttt sttt s bt e s e e bt e s b e e e beesabeeenneeeane 4
General presentation Of the Tl .........c..iii i e e eere e e e rtre e e e st e e e eataeeennneas 5
2.1 First and fast navigation Within the tOO0] ...........cooiiiiii e 5
2.2 Colour-coding of Excel cells in calculation SHEETS ........ccecciiii i 7
2.3 (00 T3 0 10 = 01 £ PPN 8
24 How GHG calculations are made within this tOOl ...........coceiieiienieiiee e 8
241 GENEIAI PIINCIPIES ..ttt et b e st b e s bt e bt e sbe e e s bt e e bt e e sane e bt e e saneenees 8
2.4.2 Presentation Of @ MOAUIE.........oi it e e st e e e sate e e s s raeeesnaeeeens 9
2.4.3 Result module and general information ..........oceoiiiiiiiii e 10
244 Allocation modules
245 Units used.......ccooeeeeeneennenne
2.4.6 Specific calculation points to be known
247 Details about N20 calculation ..........coeceeerieeniieeniieenieneeeee e
Function 1: using the tool to have details on default value calculations
Function 2: Adapting pathways to calculate an actual Value............oocuveeiiiiiiecciii e 18
4.1 Modifying INPUL data ONIY ...cooueiiiii ettt e st s bt e s b e e be e sabeeeanee s 18
4.2 Using the result from previous and partial GHG calculations...........ccoccvveeeeiiiii e 19
4.3 Calculating a partial result for two or more combined StEPS.......cccuiiiiiiiieeciiee e e 22
4.4 Use of the sheet “user specific CalCUIAtioNS” .........cc.uiii it ee e e e e areeaeas 24
4.5 Adding specific standard values for existing iNPUL.........oiieieriiiiie e e 25
4.6 Adding an iNPUL N @ PAtRWAY ...oiieiieicc e s e e e s et e e e eaae e e e sbr e e e e nateeeennneeas 27
4.7 Adding @ NeW iNPUL iN @ PATNWAY ..cccueiiiiiiiieee ettt st e s st e st e sbeesanee s 28
Function 3 : Creating @ NEW PAtWAY .....coiiiiiiiiiiie et sttt st st e s e st sbeesanee s 29
Technical detail 0N SPECITIC ISSUEBS ...viiiiiiiiriiiie et e e et e e et e e e st e e e esteeesssseeeesseeeennnes 30
6.1 HOW t0 USE the LUC ShEET? ...o.eiiiiiiieiee ettt 30
6.2 HOW t0 USE the EscaSNEET? ...coiiiiiiiiiiiieeee e st 33
6.3 How to use the N20 emissions IPCC ShEEL? ........cocuiiiiiiiiiiiieii e 33
6.4 Inconsistency in use of global warming potentials ........cccceeeieiiiiiiii s 35
6.5 DECIariNg The 298 BONUS ...uviiiiiiiiiiiiiiee e e e ettt e e e e e ettt e e e e e e e s abateeeeaaesesaastaeseaaeseaaastaaseaaseesaansssaeseaessanssnsens 36
History and ownership of the BioGrace GHG calculation t00l.........ccccceeiiiiieiiccii e 37
7.1 History of the RED CalCUIRTIONS ...eiieiieecciiiec sttt e e e st e e e s e e e et e e seneeeeesanneeeesnseeeeennes 37
7.1.1 A need for GHG redUcCtion BUAraNty.......cccciiiiiii ittt e e ettt e e e e e e e s atre e e e e e e e sanbraneeeeeeenns 37
7.1.2 How were the default and typical value calculations developed?........cc.cccoeviiiiiiiiiciiieniecieeeeee 37
7.2 History of the t0ol and BiOGIrate PrOJECE ....cccuieeiiiieeieiiee e ecttee s ttee e et e e eeee e see e e e st re e s esae e e snneeeessaeeennnes 38
7.3 BioGrace as a recognised VOIUNTAry SCNEMIE.........c.uuiiiiiiiiiciiee e eee e e s e e e e s e e s nae e e s e taeeeennes 38
(€] (o 171 VPRSPPI 39



_ . e
ns of : Europ
sed C \culatio! Ermnissions in
Harmm\‘se( house Gas EN
- el Green
Biofue

1 Functions of the tool

Access and understanding of biofuel GHG calculations should be available to all involved or interested

actors; this can cover a very large and diversified public. For this reason Excel was used to set up the tool.

This user manual gives insight on how to understand and use the BioGrace Excel tool that is available
through the website www.BioGrace.net. In fact, the tool (one file) contains two versions, which are:
(1) BioGrace-I Excel tool - version 4d for Compliance

(2) BioGrace-l Excel tool - version 4d for Testing

The only difference between these two versions is that in the version for Compliance the “track changes”
is turned on, whereas in the Testing version it is turned off. The “for Compliance” version can be turned
into the “for Testing” version by pressing on the orange button “Track changes”. This user manual is

about both versions of the tool, and with “the tool” reference is made to both versions of the tool.
Three main functions have been identified when developing the tool:

1. Give details on RED default value calculations: the calculation sheets have been developed to
detail the exact and comprehensive methodology applied to established default values of the

Renewable Energy Directive.

2. Adapt existing pathways for actual value calculations: adapting some of the input numbers of
the calculation sheet allows easy and RED compatible own actual value calculations. It is also
possible to add your own standard values (or conversion factors, see the final glossary in chapter
8) in the calculations (for example, adding a specific chemical input). The tool can also be used to

estimate the contribution to total GHG emissions of any process or any improvement actions.

3. Create a new pathway; next to the two main functions, it is also possible to create a whole new
pathway within the tool. Some advice on how to do this is given at the end of this tutorial.
However, the tool does not offer user-friendly functionalities for this function; the user shall first

have obtained a thorough understanding of the tool before being able to create a new pathway.
Each function is described in more detail in their specific chapters.

General information about the tool is given in the following chapter before detailing how to use the tool

for the functions mentioned above.


http://www.biograce.net/

2 General presentation of the tool

2.1 First and fast navigation within the tool

The tool is organised in several excel sheets.

The first sheet, “About”, explains some of the vocabulary and calculations allowed by this tool.

The second sheet, “Directory”, shows all the links to the excel sheets with explicit names; for instance,

“FAME from rape seed” is linked to the “F-Rs” sheet.

Directory of pathways

1 Ethanol from sugar beet 15 HVO from rape seed

2 Ethanol from wheat iprocess fuel not specified) 16 HVO from sunflower

3 Ethanol from wheat ilignite CHP) 17 HVO from palm oil

4 Ethanol from wheat (natural gas steam boiler) 18 HVO from palm oil imethane

5 Ethanol from wheat inatural gas CHP) 19 PVO from rape seed

6 Ethanol from wheat (straw CHF) 20 CHG from biogas from SV

7 Ethancl from com 21 CMG from biogas from wet manure
8 Ethanol from sugarcane 22 CMNG from biogas from dry manure

9 FAME from rape seed

10 FAME from sunflower

11 FAME from sovhean

12 FAME from palm ol

13 FAME from palm oil imethane capture)
14 FAME from waste vegetable or animal oil

Calculation of direct land use change (LUC)
Calculation of Improved Agricultural Management

About

Standard valies
» M| Ahout | Directory . LUC . Esca . E-Sb . E-Wt (not.spec.) E-wit (Lign-chp) E-wt (NG-b) " E-Wt (MG-chp)

=

After these generic sheets, the user can find several calculation sheets dedicated to one precise aspect of

the calculation:
e LUC assesses the GHG impacts of possible Land Use Changes,

e Esca for carbon stock changes due to improved agricultural practices.
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e N0 estimates N.O emissions in accordance with the IPCC methodology?.
The user will then find the pathway calculation sheets. These sheets contain all the input numbers and

results for all the pathways in the scope of the tool, with one sheet per pathway, in the most transparent

way possible. The following example shows how a calculation sheet is built.

|Abwt |D|r-otw1

from  Sugarbeet {steam from NG boiler) ¥ersion 4 - Public

Non- allocated \locatio Allocated Default values Allocation factors Emission reduction

FARS ... results results RED Annex ¥.0 Ethanol plant Fossil fuel reference [petral]  »
12 713 toethanal f38 gCo,, /M=
Su m mary Of 1 of sugarbeet & 2873 to Sugar beet pulp GHGG emission reduction :
the Results 26 52z .
2E.4;
2 :
1= Transport of sugarbeet Calculations in this Excel sheet__ u
14 Transport of ethanol e | o n
& Filling station sEcEp ol o the m afiodol ogy @8 given m ™
T8 L and h Ciracr ves 2009265 Cand 00020EC »
and use change e FDIIOW JECCAICUIATONE DY USING GWE -
L] -t B v valugs 25 Br TH4 and 298 for NZO .
16 Az explained in " Ab out” under "Incanzistent use of GWP's" ]
‘When uging this GHGE calculation tool, the BioGrace calculation rules must be respected. :
The rules are inzluded in the zip file in which you downlaaded this tool. The rules are also available at waw BioGrace net u
"
Allocation Total emission before allocation: qCO;,., f Mg, 54,30 -
over main- and hyproduct
mizsions up to and including this process step: 54,300 gCO;,,, ! M. per kg ethanol
75 : ain product; Ethanol Energy contentn)er ELJ sugarbeet] 0,544 MJ IBT2 g0, M gCo;,.,
76 " Coo-product: Sugar beet pulp = Bnergycontent 0,213 [ 1558 gCO;,., ! Milia ‘e
T Q = Tl 0762 M e
Ta 1 okal emission after allocation: gCO;,, { Mg 3872 *1038.03
= . * q
oS : = . hd Calculations
p F eth.anc to and from depot Cluantity of product Calculated emissions o -
|nput data . Ethanol 1.000 Ml f Mg, 1625441 Mz, ha year™ Emissions per MJ ethanol per kg ethanol| using
[] - 0,544 M 1A, P co CH MNz0| g CO, CO,
g ! Borecfoetferet aCd: aCH. ghO| gCO.,., aC,.,
: Transport per . Standard
25 w  Truckfor liquids [Diesel) 300 km - 00061 ton km f B sy ket inpat 0,33 .00 0,00 0338 2654
(3 . Fuel Diesel . values
a7 . =
a8 - Energy cons. depot .
a9 u Electricity ELN mix LV 0,0008 MU Mg, - 2,92
o rn 3 29.46
a L] " - = ;
M 4 v w | About™ MUK IR ASHNE " P R A P 1BEY Eaed BT M3 BEAdnt Tt T " EBh" T BV hof. et T BVt (ian-chp) . E-wi [

Dt =

= For each pathway, calculations are presented in the same way:

‘Quantity of product Calculated emissions

Result gCO;., ! MJrane 0.72

3 Rapeseed 1.000 Mg.,onra ! MUpyenrna == 73975 Mp,..ahatyeart W 2 Emissions per MJ FAME E
. =i 1000 MO MUyt 5 3 aC0;  gCH,  ghiD .
[ Energy consumption = = = .
© Diesel 0,00018 MJ#MUgsprers -|F = . " o’ om”  om .
3 Electricity EU mix LY 0.00308" MJ#Mpyrens = = . " oss” o000  o0p0 .
3 | . > Total” 067" 000" o000 .

% ** ‘ ! 5 “’ . ““ =K

W W 2

Input Data Intermediate Calculation or GHG calculations and Results in another unit
Information results And other input data

The two last sheets: “user defined standard values” and “standard values” present the generic data

necessary for the calculations.

2 See the document for explanations on why this model is recommended.
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The “Standard values” sheet refers to conversion factors used for the calculation of RED default values.
Their main data are GHG emission coefficients, which are the emissions of the main GHG gas associated
with 1 kilogram inputs (N-fertilizers, chemicals, etc.). It also contains other data necessary for the
conversion steps of the calculation: Lower Heating Values (LHV) for fuels and energy products, fossil
energy inputs, fuel efficiency for transport, etc. These data are also to be used in case the user creates a
new pathway.

e - u L 1 w3 " 1 o n

1

2 Version 4 - Public

3 L]

4 STANDARD VALUES

5 parameter:

? unit: gCHukg agN;O/kg gCOz./ka gCOx/M] gCH./MI gNyC
8

g Global Warming Potentials (GWP's)

10 CO, 1

11 CH. 23

12 N-C 296

13

14 Agro inputs

15 M-fertiliser (kg M) 2827,0 8,68 9,6418 5880,6
16 P.C.-fertilizer (kg F.0.) 9549 1,33 0,0515 1010,7
I7 KoO-fertiliser (kg K.Q) 536,3 1,57 0,0123 576,1
18 CaQ-fertilizer (kg Cag) 1191 0,22 0,0183 1295
19 Pesticides 9886,5 25,53 1,6814 10971,3
0 Seeds- comn 0.0 0,00 0,0000 0,0
H Seeds- rapeseed 412 1 0,91 1,0028 7255
2 Seeds- soy bean 0,0 0,00 0,0000 0,0
13 Seeds- sugarbeet 2187,7 4,60 42120 3540,3
14 Seeds- sugarcane 1.6 0,00 0,0000 1,6
15 Seeds- sunflower 4121 0,91 1,0028 7299
5 Seeds- wheat i51,1 0,28 04003 275,89
1

8 Residues (fesdstock or input)

v [ "HSF S HPo . H-PO (CH4 capt) . P-Rs .~ CNG-OW . CNG-wM  CNG-dM .~ User defined standard values | Standard values

The “user defined standard values” sheet is provided in case the user wants to use conversion values
that are not included in the list of standard values (see section 5.1 detailing how to use the tool for this
specific use). Please note that BioGrace has formulated rules on when own standard values can be used,
these rules can be found in the

2.2 Colour-coding of Excel cells in calculation sheets
Generalities: The tool is built on a very simple colour—code for cells.

e White cells are used for input numbers. The existing values are the ones used for the RED default

value calculation. These cells can be changed by any user to test or adapt any pathway.

e Grey cells are used for calculations and information that shall not be changed (except when
adapting a pathway by adding new inputs or modifying the standard value called (see the section

on how to modify or add an input)).
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e Blue cells offer calculation results for a module or for an aggregation of modules.

Please note!: in case a calculation is made that will be used to show the GHG performance of a
biofuel as part of fulfilling the sustainability criteria of the RED or FQD, the “for Compliance”
version must be used. In this “for Compliance” version the “track changes” is always turned on. This
will cause that a change in a cell will be marked by a yellow background-colour and a red box around
the cell. This helps to keep track of changes from the original document which will be helpful for any

certification supervision of any actual value certification.

2.3 Comments

Comments have been attached to some cells. Comments appear with the usual format of Excel comments,

as a small red triangle in the right corner of the commented cells.

These comments are helpful to understand how the calculations for the RED default value were made.

2.4 How GHG calculations are made within this tool
2.4.1 General principles
The RED Directive and the calculations in the BioGrace Excel tool follow a Life Cycle Assessment

(LCA) perspective to evaluate the GHG emissions of one MJ of fuel. This means that:
e The functional unit is here “the production and use of one MJ of fuel”.

o All life cycle steps from biomass production to fuel use are taken into account. Each step of the life
cycle is presented in the calculation sheet within a dedicated module representing one step in the

biofuel production pathway.

e For biofuels, the use phase bears no emission of GHG as the CO; emitted is biogenic (and the CH4

emissions occurring when burning a fuel are insignificant and fall under the cut-off rule).

e A module gathers the inputs' consumptions and calculates the emissions of the three main gases
contributing to climate change (CO,, CH4, and N»O). Details of the contribution of each gas in the
results are presented in the last step of the calculation in order to have a high traceability of the

contributions as required in the ISO norm.

e GHG emissions of each module are then summarised to obtain the GHG emission of the whole
pathway. Details of the modules aggregated under each of the RED defined step are given under 2.4.3

Result module and general information.
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e Detailed calculation formulas can be seen by clicking each cell in the sheet. Methodological rules can
be understood from looking at the formula calculated. All the different rules cannot be defined here.

For more details, please refer to Annex V.C of the RED directive, and to the

2.4.2 Presentation of a module
A module contains the following data (please refer to the previous picture for visual example):

Input data: the left hand side shows the main technical information of the process step modelled in the

module.

¢ Names and quantity of inputs, of yields, etc, are given here. Three main types of input data are

listed in the module :

o Yield of the step, using the appropriate unit. These yields are given for the main product,
and also for all the existing co-products. No co-product mentioned means that this step

doesn't have any co-product.

o Energy inputs with for instance electricity or steam consumption. Steam consumption
can be detailed in a calculation showing how the conversion plant generates the steam,

the fuel input and possibly the electricity output in case of a CHP.

o Result from previous and partial GHG calculations, it enables to make GHG
calculations for part of the biofuel pathway and — after verification — use these values as

inputs in a new calculation for the rest of the biofuel pathway.
o Other inputs such as chemical, transports, etc.

e Units: this is the key information to take into account. Beware that the units are often given per
MJ of products.

Intermediate calculation information: some relevant information is given in the central part of the
module (columns E, F and G). They are helpful to give easier understanding of some calculation stages.
They can also provide intermediate calculation useful for further part of the tool. In this example the

quantity of product (in MJ) per hectare and intermediate yields data appear.

GHG Calculation: the right side of the tool is the calculation part. The global warming potentials for the

three main gases are taken from the "Standard values" sheet.

Results: are given in the bottom of the module in blue cells. The unit is also given in order to easily keep
track of it.
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Info: the last column offers results or intermediate data in a more easy-to-manipulate unit (in general, g

CO2.q per kg of wheat or per kg of biofuel).

CaiCinalet S1niss:0ns

Quaniy of proGuca

" Rapeseed 1.000 Mdg,,...es? Mdg.,enrns . 73975 Mip,....ihatyear? = 2 Emissions per MJ FAME

. - H

. . 1,000 BJ My rarrtore o E gCO;  gCH.  ghkD

3 Energy consumption . . .

% Diesel 0.00018 MJMJpupruns - " " op”  om” oo

1 Electricity EU mix LY 0.00308" M7 MJgronns - = g " os¢”  oo0” o000

. . - iTotal”™ 067" 000" 0.0
H

- '
-lllll'-: “““""'"""""""""'\---: ““‘------------' -----E ““¢----------------i-l: ‘.,-------'
N R _‘“ [N
Input Data Intermediate Calculation or GHG calculations and Results in another unit
Information results And input data

Some modules dealing with specific issues can be found at the bottom of each calculation sheet. Indeed,
some agricultural practices or local conditions also need to be taken into account within the RED
methodology, for instance no tillage, or carbon storage due to straw incorporation into soils. Issues like
"Land-Use-Changes", "CO- storage", "Improved agricultural management”, have been added to
specifically address and take into account these subjects in each calculation sheet. Another specific

module, containing allocation calculations, is described in the following section.

2.4.3 Result module and general information

o E F G H | J K L I [ [u]
Intelligent Energy Ewrope

i

Production of from Oil Palm (process not specfied) Version 4 - Public

ra

Overview Results

=
Allocation factors Emission reduction
Extraction of oil Fozsil fuel reference [diesel]
95,2% to Palm ail 338 gCO,,. MM
4,85 to Kernel meal GHGG emission reduction
30

Y

- AH resufts fin Non- allocated Allocation Allocated
i BEC gy FARS wra results Factor results
[} Cultivation e,,

7 Cultivation of FFEs

§ Storage of FFE:

[ Processing e,

" Estraction of cil

1 Hi

dragenation of vegetab
12 Transport ey
13 Transport of FFB
19 Transport of il
¥ Transport of HYO
1 Filling station
i) Land use change &,
1{ Egpa  Cour + Cpux

Calculations in this Ezcel sheet__

oty Follou hodology 25 gi
Dimctives 2008/28EC and 2008030/EC

= hallow JEL caleulations by uang WWE
walues 25 for CHY and 235 for N20

1 Totals 5,2 " 5 explained in “About” under “Incongistent uze of Gi/P's"
Zf - " - wihen uging this caleulation tool, the BioG:a;e-cdculation rules must be respected.
2 Calculatlon per ergse . .T:ack c:a:q.es: E)F.F. E The 1l are included in the zip file in which fou daunlosdf this tocl. The ules are also suaisble st BioGracenet

H “‘ D P e 1......,.. REEEEE L]

» K- - v Ty v

% \ ' Yoy
Detailed Track change Global RED default General
results button Results to use values information

The first lines of each Excel sheet present the results synthetically for the pathway calculated in this Excel

sheet. It is made of 4 main parts:

10



Detailed results: this first part gives the step by step results before and after allocation. The aggregated
results given by white text correspond to the one given in Annex V of the RED (see the box below).

Several calculation modules can contribute to each step.

C. Methodology

. Greenhouse gas emissions from the production and use of transport fuels, biofuels and bioliquids shall be calcu-
lated as:

E= et F E_D LY L Pl el Sl el S

| Direct land-use change ||:> € €

| Cultivation | > € > g
\ ec

| Transport raw material | > €y €qca

| Processing step 1 | ——> €gp —

|Transportintermediate product| "> €y / €ep

| Processing step 2 | "> € —
| Transport biofuel | > €y
Filling station > €y

€id

Global results to use: the first column of this part gives step by step actual results calculated for the
present Excel sheet. The second column, column F, is very important to calculate final GHG emissions
for this pathway. It enables using a mix of both disaggregated default value and disaggregated actual

values. The box at the end of this paragraph of the user manual highlights this aspect.

RED default values: Column H gives a clear and direct comparison with the default values taken from

RED, Annex V, part D and E for the same biofuel pathway.

General information: this part brings important information to the user. The main one is the GHG
emission reduction achieved with this biofuel pathway as compared to fossil fuel. This data is to be used
to show that the sustainability criteria on GHG savings® are met (or not). Allocation applied for the

calculation is also highlighted (in percentage for the concerned step) as an important parameter in the

3 set up by article 17, point 2, of the RED

11
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result. A last box offers the possibility to change the Global Warming Potential in order to cope with the
revealed inconsistency on this topic (for more information, please refer to 6.4 Inconsistency in use of

global warming potentials and to 2.3 Comments).

Please note! : You will find in column F of the result module very important checkboxes. They are
here for implementing the possibility left by article 19, 1, c) of the RED, to assess GHG emission
from a mix between disaggregated defaults values given in Annex V, part D or E, of the RED, and
disaggregated actual values. The “A” of the checkbox list means that the value used for this step in
column E is coming from the Excel sheet actual calculation. The letter “D”” means that the value used
for this step in column E is coming from the RED disaggregated default value (presented in column
H).

For instance, if you want to use for the cultivation step ee. the disaggregated default value of the RED
and only for this part, than you shall choose the letter “D” from the checkbox list of the line that gives
the results for cultivation. The letters in the other two checkboxes (in the lines for processing and for
transport) in the same column F shall stay positioned on “A” to get back actual values calculated in

the modules below of the BioGrace Excel tool.

Please, also refer to BioGrace-I calculation rules for more explanation on the methodological rules for

applying such possibility.

2.4.4  Allocation modules
Allocation calculations to divide GHG emissions to the main product and co-products are done in specific

modules, as illustrated by the example below.

In the tool, allocations are applied right after the module where the separation of co-products takes place.

Allocation Total emission before allocation: g CO2.eq / MIEthanol
over main- and byproduct

Emissions up to and including this process step: 89,19 g CO;,eq / MJethanol
Main product: Ethanol Energy content (1 ton) 26 810 MJ 53,08 g CO3,eq / MJethanol
By-product: DDGS Energy content (1,14 ton dry matter) 18 240 MJ 36,11 g CO2 eq / MJethanol
Total: 45 050 MJ
Total emission after allocation: g CO2eq / MIgthanol

The emissions of processing steps up to this separation point are split based on the energy contents of

products. The energy content of products can be found in the "Standard values" sheet, column P.

Energetic allocations are calculated from energy content of products, multiplied by their specific mass.
This energetic part of the product leading to the biofuel is multiplied by the total result obtained up to this

point to get the "after allocation result".

12



The formula is hereby detailed for ethanol from wheat:

Total emission after allocation {1}
Ethanol energy content {3}

Tatal energy content (ethanol + DDGS){4}

= Total emission before allocation {2} x

Units used:

{1}: g CO2.e¢/MIEthanol
{2}: g CO2.eq/MIEthanol
{3}: MJ

{4}: MJ

In the box in the upper right corner of the excel sheet the calculator allocation factor is given, see the

example below.

Ethanol plant
59,5% to ethanol
40,5% to DDGS

245 Units used
A major point of attention is that the tool is designed with all the data associated to specific units.

Therefore, to avoid any calculation errors, changing units is not permitted; instead the user shall
convert his/her data collected into the units that are used in the tool. For each input consumed during
the life cycle, the quantity of input is converted in the quantity needed per MJ of biofuel. This quantity is
then multiplied by the global warming potentials for CO2, CH. and N2O which results in CO2-equivalents.

2.4.6  Specific calculation points to be known

Yield Yield Emissions per MJ ethanol per kg wheat
Wheat 5208 kgha' year” 76 587 My ™" year” g CO- g CH, ghN:0 | gCO; .y g CO .y
Moizture content 13,5% 1,000 MJJ Mpmes: o

By-product Straw 2148 kgha' year' 0,128 Kmead/ Mz

Energy consumption

Diezel 3717 W ha' year? 2m 0,00 0,00 2,01 82,54
Agro chemicals
[T Wertiser ~ T T T T T T T T f093kgNha year' | T TTTTTTTTTTTT 7E8 ooz T o@ CMEs[ [T T T T 12343|
1 K. O-fertilizer 16,4 kg K-0 ha” year” 022 0,00 0,00 0,23 1,81
1 P.O-fertiizer 21,6 kg P,0; ha™ year” 0,51 0,00 0,00 0,54 4720
: Pesticides 2,3 kg ha” year” 0,57 0,00 0,00 0,63 £82

In this example, the agro chemicals needed for the cultivation step of wheat are shown on the left, in kg
per hectare and per year. On the right part the emissions of greenhouse gas per MJ of ethanol are

calculated, using conversion formulas in the cells.
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This calculation relies on the match between the name of the inputs (“N-fertiliser”, “K,O-fertiliser”, etc.)
and the names in the “standard values” sheet. Excel formulas are used to call the right GHG emission
coefficients for each input (formula “VLOOKUP” in English?). It is therefore very important to use the
appropriate name of input/output if one changes an input value in the calculation sheets. For instance, if
the user wants to use an own standard value, this value has to be created in the “user defined standard

value”, and the same name must be used in the calculation sheet.

2.4.7 Details about N.O calculation
N-O field emission data for default values of non EU-imported crops are derived from calculations

carried with the DNDC model. This model takes into account direct and indirect emissions. Average EU
data have been used for each crops, type of soil, climate, etc. For more detail on these calculations, please

refer to the JRC documents®. For imported crops a modified IPCC tier 1 methodology has been applied.

For the implementation of new pathways or in case of calculating actual values for cultivation (for which
all the input numbers for cultivation have to be replaced, this is one of the calculation rules), one of the
methods laid down in the IPCC guidelines for National Greenhouse Gas Inventories, VVolume 4, Chapter
11(2006), tier one, two or three shall be used.

4 or “VERT.ZOEKEN” in Dutch, or “RECHERCHEV” in French language respectively

5 Linking an economic model for European agriculture with a mechanistic model to estimate nitrogen and carbon losses from
arable soils in Europe, A. LEIP & al, JRC, Biogeosciences, 5, 73-94, 2008
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3 Function 1: using the tool to have details on default value
calculations
The BioGrace Excel tool makes transparent how the default values of the RED were calculated. For each

pathway of production, a dedicated Excel sheet presents the details of the default value calculations.
The list of the pathways can be found in the “Directory” sheet with links to each pathway excel sheet.

All the necessary input numbers are presented per phase on the excel sheet: cultivation step, handling and

storage of the biomass, transport to plant, plant, transport to depot and filling station.

The same framework is used for all pathways:

Production of Ethanol from Wheat [NG steam boiler)

1
Total Default values

Summary of ' _
E s
the Results

Inputs and //
input data \

Calculations
using
standard
values

Teanepurs s,

TeushfardrypradushiDisest) 54 bm
, .

- - Ot
4+ M| About . Directory | E-Wt (NG-b) - - Stendard values %0 { Ml

The calculations are presented step by step, following the well to wheel approach.

Looking in detail at this calculation sheet gives a lot of information on how the calculations were made
and on how the RED methodology was applied®. For instance and without being exhaustive, you can find

detailed information on the following issues:

e Which steps and inputs have been taken into account in the RED default value calculations:

6 And in some cases, the inconsistency between calculations carried out for default value and RED methodology.
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o The different steps encompassed and the way they are modelled (has the drying of corn

been taken into account in the RED default value? etc);

o All the different inputs taken into account for the calculation (and conversely, one can

deduct the inputs not taken into account);

Input quantities taken into account, for instance yields (for cultivation and processing steps),
energy consumption, chemical consumption, co-product production, etc. It is possible to click on
each cell in order to see if the number is a raw data figure or if it is a calculated value (the

formula is then visible);

Standard values used for calculating default values, like LHV, the GHG emission for

producing one kg of Hydrochloric acid, etc ;

How energetic allocations are made (see the allocation module for this as well as the

calculation rules);

How energy surplus is taken into account (see the energetic calculation in each pathway with

energy surplus for detail examples);

Intermediate calculations, in column E, where all the yields are expressed in ha.year? and in

MJ of biomass input (wheat, etc.);

GHG emissions as calculated from the input numbers, in columns H, I and J, respectively for
COz, CH, and Nzo;

The difference between typical and default value: this difference is achieved by multiplying

the input data of the biofuel processing step by 1,4;

Specific emissions calculated in modules at the end of each excel sheet: annualised emissions

from carbon stock changes caused by land use change, CO; storage, etc;

Total emissions before and after allocation. The formula used for allocation can be found by

clicking on the cells of “emissions after allocation”.

An overview box, summing up all the results, can be found at the beginning of each Excel sheet.

In order to compare the calculations with the “RED values”, the Global Warming Potentials 1 for CO», 25

for CH4 and 298 for N,O must be chosen (see paragraph 6.4 for details) as the RED default values were

calculated with these Global Warming Potential. For most of the 22 default values as listed in RED

Annex V, the corresponding calculation in the BioGrace Excel tool gives a result that comes very close

(deviation less than 0,1 g CO2eq/MJ) to the value calculated to derive the RED Annex V default value.

For a number of reasons, there are larger deviations up to several g CO,i/MJ for 5 of the 22 pathways:
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Ethanol from corn, FAME from waste vegetable or animal oil and the three biogas pathways (biogas from
organic municipal waste, from wet manure and from dry manure). We expect that these differences will
disappear in the future after the update of RED Annex V and the following update of the BioGrace Excel

tool.
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4 Function 2: Adapting pathways to calculate an actual value
The BioGrace Excel tool allows economic operators to adapt the default value calculations for available

pathways. It could thus be used for setting up calculations of its own actual value.

The following chapters give a step by step tutorial on how to adapt an existing pathway for several

situations:
e Changing input data;
e Using the result from previous and partial GHG calculations;
e Adding specific standard values for existing inputs;

e Adding new input in the process.

4.1 Modifying input data only
Calculation sheets of the BioGrace Excel tool allow economic operators to calculate an actual value for
existing pathways. This adaptation can be performed by changing the input values in the appropriate

calculation sheet.

You should first take notice of the document which includes a specific
chapter "Use of starting values in the BioGrace Excel tool". Complying to these rules, you can modify

the value of all white cells.

On each of the Excel sheets for the biofuel production pathways you can find (on the left, near the top of
the sheet under the results) an orange “button” which is named “Track changes: ON”. You can click on
this button to change it to “Track changes: OFF”.

When track changes is on, this will cause that a change in a cell will be marked by a yellow background-
colour and a red box around the cell. This helps to keep track of changes from the original document

which will be helpful for any certification supervision of any actual value certification.

Please note that:

1. Incase a calculation is made that will be used to show the GHG performance of a biofuel as part
of fulfilling the sustainability criteria of the RED or FQD, the “for Compliance” version shall be

used in which “track changes” is always turned on.

2. Once the button “Track changes” has been pressed and the Track changes has been turned off
(and simultaneously the version has changed from “for Compliance” into “for Testing”), this
cannot be undone as, in contrast to previous versions of the Excel tool (version 4b and before) the
button will be deactivated after pressing it once.
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Specific attention has to be paid when the input numbers are available in a different unit. The new value

has to be expressed in the exact unit mentioned in column D. Please, also check the obtained result for

any error or inconsistency.

4.2 Using the result from previous and partial GHG calculations

Calculation sheets of the BioGrace tool allow that GHG calculations are made for part of the biofuel
pathway and are used as input in a new calculation for the rest of the biofuel pathway. These inputs can
take into account individual or multiple steps. Previous and partial GHG calculations that are used for
input into BioGrace shall also have been made using BioGrace.

Specific calculation rules have been written in the document BioGrace-I calculation rules. These rules
shall be followed while using the result from previous and partial GHG calculations.

General information and requirements when doing such modifications:

These results of the previous calculation shall be expressed in g CO2eq per kg of feedstock

(including moisture) or in g CO,,¢q per kg of raw vegetable oil.
Changing such a value will overwrite all values and calculations in that step.

Changes shall be done also in the result module at the top of the sheet in order to make the

modification more transparent.

There are two different kinds of values that can be entered:

One or more unallocated results for individual steps, like cultivation and/or transport and/or the

oil mill ;

One result for multiple steps, like cultivation plus transport or like cultivation plus oil mill.

For each type of values specific modifications are needed in the pathway. The practical modifications
needed are explained below followed by one example for each type of value.

1.

One or more unallocated results for individual steps
Step 1: Result(s) for individual step(s) shall be entered in the cells with white background colour

in column N for the corresponding step.

Step 2: In the result section of the pathway, use the drop-down selection in column E to select
“individual result from a previous calculation”. This causes the result line(s) (columns A-G) for
the individual step(s) in question to become orange-coloured.

One result for multiple steps.
Step 1: One combined result for more than one step shall be entered in the cells with white

background colour in column N for the last step in the combined result (so the combined result

for cultivation plus oil mill is put into the result in column N for the step “Extraction of oil”).
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Step 2: In the cells with white background colour in column N for the previous steps that are

included in the combined result, the value “0 shall be entered.

Step 3: In the result section of the pathway, use the drop-down selection in column E to select
“combined result from a previous calculation”. This shall also be done for all the previous steps
included in the combined result, causing the result lines (columns A-G) for these steps to become

orange-coloured.

Step 4: If a co-product is formed in one of the steps included in the combined result, then in the
BioGrace Excel tool the allocation factor for this step shall be set to 100% towards the main
product and 0% to the co-product. This shall be done by entering the value “100” for the related
factor placed into the “Allocation factors” box which is situated on the top of the sheet at the right

of the result section (in practice this is always cell J6).

Step by step example : for one or more unallocated results for individual steps

This example explains how to use the result from an individual calculation for “cultivation of rapeseed” step in the
FAME from rapeseed pathway in the BioGrace calculation tool. The unit of the result provided is in g CO2eq per kg of
rapeseed. This could happen in practice to a company responsible for drying rapeseeds, which receives rapeseed for
which a calculation has already been made and verified. Please note that in this example there was no land use change
and no improved agricultural management. In case of land use change or improved agricultural management in step 2
“combined result from a previous calculation shall be put in cells E7 and E17 or E18 (the example after this one will
include land use change).

To use the result of the individual calculation for “cultivation of rapeseed”, the following steps must be performed:
o Step 1 : The result for the “cultivation of rapeseed” step shall be entered in cell N44.

2

24 Yield Yield Emissions per MJ FAME per kg rapeseed per
25 Rapeseed 3113 kgha' year” ( 73975 MJaspeseeq ha™ year' gCO; gCH, gN:O |gCOz. gCO; o

26 Moisture content 10,0% 1,000 MJ 7/ Mzaseseeq o

27 Co-product Straw nia kgha' year’ i 0,073 KgaapeseesMdznye

28

29 Energy consumption

30 Diesel 2963 MJha' year' " 607" 000" o000 607 [ 83.40[
31

32 Agro chemicals

33 N-fertiliser (kg N) 137,4 kg N ha'year’ " 908" 003" o003 1889 [ 259,57
34 Manure 0,0 kg N ha” year” " 000" 000" o000 o000 [ 0,00
35 CaO-fertiliser (kg Ca0) 19,0 kg CaO ha” year' " 005" 000" o000 o008 [ 0,79
36 K.O-fertiliser (kg K:0) 49,5 kg K20 ha™ year” " o0g2” 000" o000 o067 [ 915
a7 P.O-fertiliser (kg P.0:) 33,7 kg P;0; ha'' year" " o76” 000" o000 o080 [ 10,93(
38 Pesticides 1,2 kg ha™ year® " 028" 000" o000 o032 [ 433
39

40 Seeding material

41 Seeds- rapeseed 6 kg ha™ year’ " 008" 000" o00f o010 [ 141
42

43 Field N0 emissions 3,10 kg ha' year” 000 000" 007 2146 f= = — —29480F ~
44 Field N-O emissions can be calculated in the sheet Total” 16927 003" o040[ 4835| !|580 [l
45 N20 emissions IPCC ! f )
46 Resuit G €000/ MJpae - - - - - -

o Step 2 : In the result section at the top of the pathway, the value in cell E7 shall be put to “individual result from
a previous calculation” using the dropdown list. The line becomes orange-coloured.
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Overview Results

f

"Cultivation of rapeseed
‘Rapeseeddryi

oce ge,
"Extraction of oil
'Refining of vegetable oil
12 [Esterification

13 d PO Bt

14 Transpor of rapeseed
15 Transport of FAME to dep’”
16 [Transpor to filling station *

‘3‘&0 W‘:I'tn [S F SA

-
=

17 and e ande e
18 j=1s D)
19 L5 e

48,35

58,6%

58,6%
95,7%
99,7%

58,6%
100,0%
100,0%

Al |-

Individual result of prel<ius calculation

Actua Default values
Defa RED Annex V.D

20 Totals
_. |

Step by step example : for one value including multiple steps

This example explains how to use the result from an individual calculation for all the emissions that occurred from “land use
change” and “cultivation of rapeseed” step until the “Extraction of oil” step (also included), in the FAME from rapeseed
pathway. The unit of the result provided is in g COzeq per kg of oil. This could happen in practice to a company which
refines vegetable oil in order to produce a biodiesel. For that, the following steps must be performed. In this example, also
land use change was included in the previous calculation (see second figure below). (If land use change was not included in

the previous calculation then the result line for land use change shall not be made orange in step 2 below).

Step 1: The value must be put into the result in column N for the step “Extraction of 0il” (i.e. cell N87), since it is

(@)

the last step in the combined result.

Yield
Crude vegetable oil
3 Co-product Rapeseed cake

75 Energy consumption
76 Electricity EU mix MV 0,0118 MJ / Moy
77 Steam (from NG boiler) " 0,0557'MJ WMoy
78 | NG Boiler
79 CH, and N;O emissions from NG boiler
20 |Natural gas input / MJ steam o111 M gioam
Natural gas (4000 km, EU Mix "
81 quality) 0,062 MJ /M),
82 |Electricity input / MJ steam 0,020 | MJ / MJ piem
83 |Electricity EU mix MV Y 0,001 MJ /Mg
84
25 Chemicals
86 n-Hexane 0,004 MJ / MJoq
87
88
89
O

0,6125 Mgy f Maapesees

0,3875 MJrapeseed cace ! MJgspese]

Quanti

44861 MJg, ha” year’
0,606 MJ / Mmapesces, moe
0,029 kgou/ Mdzap=

of product

Calculated emissions
Emissions per MJ FAME
gCo; g CH, g N0
" 147" 000" o00f
Emissions from NG boiler
v L4 v
0,00 0,00 0,00
v r v 4
4,08 0,01 0,00
" 014" 000" o000
" 03" 000" o000
Total” 608" 002" 000
Result G COz e/ MJpppe

gC0z .

1,57

438

0,15

0,37
6,50

6,50

per kg oil

gC0z

0,79

150,56

512

Step 2: A “0” is put into the cells with a white background colour in column N for all the previous steps that are

included in the combined result : i.e. cells N44 for the “Cultivation of rapeseed”, cell N55 for “Drying of rapeseed”,
and cell N64 for transport of rapeseed.

Step 3: In the result section of the pathway, the value in cells E7, E8, E10, E14 and E17 shall be put to “combined

result from a previous calculation” using the dropdown list. The lines become orange-coloured (see next figure).
Land use change (er) as well as improved agricultural management (esca) shall be considered to be steps different
from cultivation and as a result the combination of “cultivation” plus “land use change” as well as the combination
“cultivation” plus “improved agricultural management” shall be considered to be multiple steps. Also for e, and for
€sca it shall be indicated in row E when a “combined result from a previous calculation has been inputted.
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Step 4: In this case rapeseed cake, which is a co-product, has been formed. Then, the allocation factor for this step
shall be set to 100% towards the main product (rapeseed oil) and 0% to the co-product (rapeseed cake). To do so,
the value “100” is put in cell J6.

Production of FAME from Rapeseed (steam from natural gas boiler)

Overview Results

All results in Non- allocated Allocation Allocated Total Actuali Default values

GC0z.eg f Mlegme results factor results Default RED Annex V.D
[ Cultivation e, 450 A 9 100,0% | to[oye12502100467313
8 |Rapeseed drying 0,72 95 7% 0,68 d ; Esterification, ' L
£l Processing e, 95,7 % to'rmme
10 |Extraction of il 95 7% q a7 4.3% to Refined glycerol
11 |Refining of vegetable oil 957 %
12 Esterification
[} Transport ey
14 |Transport of rapeseed 05 7% Combined result of previoys calculatid . Calculations in this Excel sheet....

15 |Transport of FAME to depo 100,0% 1 1 87 i
k . - q strictly follow the methodology
16 Transport to filling station 100.0% |: I - : " Directives 2009/28/EC and 2009/

B Xl'acaticn factors E
f

Extraction d'd valaer

result of previous calcuilahon

follow JEL. it PAPRTENT

[l Bonus or e, | 00,0% i A 0 I ios 25 for CEif o208 for il

4.3 Calculating a partial result for two or more combined steps

A user further downstream the biofuel production pathway is allowed to enter into the BioGrace Excel
tool the result of a previous and partial GHG calculation (see also the previous paragraph 4.2). The
current paragraph explains how such partial results can be taken from the BioGrace Excel tool when a
combined result is needed from more than one step. This needs attention as in the info boxes in column N
of the BioGrace Excel tool, only results are given per step. The tool does not give combined results for

multiple steps in column N. Results for single steps can simply be taken from column N.
There are two possibilities to calculate the result of a partial GHG calculation for combined steps:

1. In case - for all steps to be combined into one result - the results in column N of BioGrace are
given in the same unit, the combined result can simple be calculated as the sum of the individual

results (see example 1 below)

2. In other cases the results as expressed in g CO2eq/MJbioriel Must be combined, and then the
conversion into the new unit (COzeq per kg of feedstock or g CO»q per kg of raw vegetable oil)

must be made using this combined result. This is further explained in example 2 below.

Examples

This example uses the FAME from rapeseed pathway. In this pathway, there are four steps that can be combined into one
result for a combined partial calculation: (1) cultivation of rapeseed, (2) rapeseed drying, (3) transport of rapeseed and (4)

extraction of oil. The results in the info boxes in column N are given in the unit “g CO2eq/KQrapeseed” for the cultivation, drying

and transport, and in “g CO2eq/Kgoil” for the extraction.

e Example 1: If a combined partial result of the cultivation, drying and transport is to be calculated, this can simply be
done by adding the three results expressed in “g CO2,eq/KQrapeseed”- This is shown below, the value calculated (which is

shown with yellow background and red frame) is calculated by adding the three numbers in rows 44, 55 and 64.

22




ou
40 |Seeding material
41 |Seeds- rapeseed

Field N,O emissions

Rapeseed

52 |Energy consumption
Diesel
54 |Electricity EU mix LV

Rapeseed

Transport per
Truck for dry product (Diesel)
Fuel

Field N,O emissions can be calculated in the shest
N20 emissions IPCC

6 kg ha™ year”

3,10 kg ha' year”

1,000 Migapeceed / Mrapeseed

0,00018 MJ / Mgapeseed
0,00308 M / Mk gprsced

Quantity of product

73.975 Mpapecemy N3 vear”
1,000 M/ Mg apeseed, input

Quantity of product

0,980 Mdrspeseed £ Mrageseed

50 km
Diesel

73.243 Mpapesees N8 ye&r"
0,990 M/ Mgapeseed, input

0,0027 ton km £ Mdkapeseed, input

0,06 0,00 0,00
0,00 0,00 0,07
Total 16,92 0,03 0,10

Result 9 COseq / MJpame

Calculated emissions
Emissions per MJ FAME

g CO, g CH, g Nz

0,03 0,00 0,00

0,64 0,00 0,00

Total 0,67 0,00 0,00

Result g COyoq f MIpame

Calculated emissions
Emissions per MJ FAME
g CO, g CH, g MO

0,30 0,00 0,00

Result g C0y,eq f MIpame

0,10

2146}
48,35

9 COz e

0,03
0,69
0,7

141

4 = — — 284801
4 - _6gs58/!

4.4

9184
2069,1

per kg rapeseed
4C0; g

0,38
945

9,83

per kg rapeseed
g CO;5 o

4,07

I 678,48

o Example 2: (figure below) If a combined partial result of the cultivation, drying and extraction is to be calculated

| B

c | D |

E | F ]G]

H [ 0 | 4 | K

o}

50 Rapeseed

52 Energy consumption
53 | Diesel
54 |Electricity EL mix LY

61 Rapeseed

Transport per
Truck for dry product (Diesel)
Fuel

71 Yield
72 |Crude vegetable oil
73 |Co-product Rapeseed cake

74 |[Energy consumption

ENatural gas inputf MJ steam

Matural gas (4000 km, EU
81 |Mix gualiltg

| 82 |Electricity input / MJ steam

ﬂElectriciw EL) mix by

Chemicals
n-Hexane

| 76 |Electricity EU mix My 0,0118 |MJ i Moy
lsteam (fram MG hoiler) 0,055?‘ b Mday
| 78 NG Boiler

T8 |CHy and N2O emissions from NG bailer

Field bz emissions can be calculated inthe sheet
M20 emissions IPCC

1,000 MJransees /| M papeseea

0,00018 [MJ /M ppesee
0,00308" M / MJpapuseen

0,990 MJrzuseea / M Rapuseea

50 km
Diesel

0,6125 Mo/ M paeseea
0,3875 MJrageseed cate | M rapeseeq

1,111 MJ f Mgty

0,062 MJ 1§ Mgy
0,020 MJ / MJsteam
0,001 M £ Mgy

0,0043 M J Moy

Quantity of product
73975 Mlrgeseea ha ™ vear"
1,000 M7 M papereed, npat

Quantity of product
73.243 Mdpapesesa na vear'
0,890 b ¥ M rgaseed, nprt

0,0021 ton km f MJpzwreed, npt

Quantity of product

44,861 MJoyha vear”
0,606 M7 M rapeseed, nprt
0,029 kign! MJrane

0,03 0,10

Calculated emissions

Emissions per M.J FAME
gco, g CH, g Mol
0,03 0,00 0,00
0,64 0,00 0,00
Total 0.67 0,00 0,00

Result

0003, 'MJrane

Calculated emissions

g G002

0,03
0,69
0,72

2069,1

per kg rapeseed
0 GOz

0,28
9,45
9,83

Emissions per MJ FAME per kg rapeseed
gCco, g CH, G MNz0| g C0z.q 0 COzeq
0,30 0,00 0,00 0,30 4,07
0005, 'MJpane
Calculated emissions
Emissions per M.J FAME per kg oil
0C0; g CH, 0 he0| g C0s., 0 COz.q
1,47 0,00 0,00 157 54,01
Emissions from MG boiler
0,00 0,00 0,00 0,02 0,78
4,08 0,01 0,00 438 150,56
014 0,00 0,00 014 512
0,28 0,00 0,00 0,37 12,55
Total 6,06 0,02 0,00 6,50 223,03
Result €Oz fMJrupe -
I 1008,01574]
et ka oil )

23




_ . e
nsof . Europ
nised C \CU\a‘\éas Ermissions \n
Harmo ouse

reen

hn
giofue G

(transport is left out, so that disaggregated default values can be used later for transport), then the results in

g CO2 e/ MJIrame must be added to give the result in cell L90. This value must then be converted into “g CO2eq/KGoir”
in the same way as the value in cell L85 is converted into the result in cell N85. The result in cell N90 combines the
result for cultivation, drying and extraction and is expressed in “g CO2,eq/KGoir”.

4.4 Use of the sheet “user specific calculations”

Modifications made on the sheet “user specific calculations” will not be tracked with “track changes” as
all inputs into this sheet are per definition from the user. As a result, an auditor verifying an actual

calculation shall always verify the data and calculations on the sheet “user specific calculations”.

Calculations made on this sheet shall be company/user specific meaning that it is not allowed to make
more general calculations with the intention that some companies/users using this sheet will use this more
general calculation, and others will not not use the results of the calculation although the calculation itself

is part of the sheet “user specific calculations”.

The outcome of calculations made on this sheet shall be intermediate results that serve as input values in
other BioGrace GHG calculation sheets (the sheets with the calculations on the biofuel production
pathways), as explained in paragraph 4.1 above and paragraphs 4.5, 4.6, 4.7 and chapter 5 below. This
means for instance that it is not allowed to calculate final results (expressed in g CO2,eq/ MJbiofier) With the
sheet “user specific calculations”. It is also not allowed to use the sheet “user specific calculations” to
calculate “results from previous and partial GHG calculations” (expressed in g COa,eq per kg of feedstock
or in g COy.eq per kg of raw vegetable oil) to be entered in column N of other BioGrace GHG calculation

sheets (as explained in paragraph 4.2).
Examples of company/user specific calculations for which this sheet is intended, are:

e An agricultural cooperation, receiving feedstocks from multiple individual farmers, calculates
average yields and fertiliser and diesel inputs, that are used in the pathway “Production of FAME
from rapeseed” to make the actual GHG calculation for cultivation. Of course, the calculations on
the sheet “User specific calculations™ shall respect the calculation rules on average, aggregated or

measured values in chapter 3 of the BioGrace-I calculation rules.

e Anowner of a palm oil mill captures part of the methane emissions from the POME, but has to
take into account that another part of the POME is stored in open ponds leading to CH4
emissions. In the sheet “user specific calculations” the average POME CH4 emissions are
calculated, which are then entered in the pathway “Production of FAME from Oil Palm” to make

the actual GHG calculation.
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e Anowner of an ethanol production plant (from sugar beet) has to calculate how much electricity
and natural gas has to be assigned to the ethanol production process, because the ethanol plant is
integrated with a sugar producing plant and electricity and natural gas use is measured at a
number of places at the industrial site, but none of this measurements has a 1:1 relation with the
ethanol plant. This calculation, based on the readings of the electricity and natural gas use over a
year, can be made in the sheet “user specific calculations”. The results (the amount of electricity

and natural gas used for ethanol production) shall then be entered into the pathway “Production

of ethanol from sugar beet”.

4.5 Adding specific standard values for existing input

Standard values are used to convert input numbers into greenhouse gas emissions. The tool applied the
same standard values as the European Commission has used for calculating the RED Annex V default
values. However, users can define their own standard values and use them in the tool. This part gives a

step by step example for modifying one of the pre-defined standard values.

In order to do so, the dedicated excel sheet named “user defined standard values” shall be used as the
excel sheet “standard values” is protected and cannot be changed.
Adding new standard value requires applying the following principles:

e The name given to the added input in the “user defined standard value” shall be different from all

the existing names of column C of the “standard value” sheet;

e The name of the standard value, once defined, has to be written exactly in the same way in

calculation sheets where it is used:;

e The formulas in columns I, J and K of the calculation sheet have to be checked. For instance, the
column position of the LOOKUP function must to be modified to be coherent with the given unit

of the new standard value;

e Sources of the data shall be clearly stated (see the ).

Step by step example :
The tool user wants to add a specific standard value for n-hexane instead of using the n-hexane standard value pre-
defined in the tool. For that, the following steps must be performed:

o Step 1: first, get to the "User defined standard value™ sheet. This sheet is framed exactly the same as the
"Standard value™ sheet.
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Version 4c for Compliance

User Defined Standard Values

parameter Comments GHG emission coefficient

Fossil energy input ~ Density
unit fka  gCH./kg  aNzO/ke kg VIl gCH,/MJ  gN,0/MJ

M) MIporsi/kg Mo/ kg/m®

YUser defined standard vaiues.
Example 1 (diesel from standard values) 0,00 37,64 0,0000 0,0000 37,64 1,1575 832 43,1
Example 2 (methanol from standard values) 0,00 92,80 0,2900 | 0,0003 99,57 1,65%4 793 19,3
Exarmple 3 (MN-fertiliser from standard values) 2827,0 868 96418 5880,59 0,00 48,99
Example 4 (Average electricity mix in Malta) 0,00 292,52 0,2387 0,0051 299,52
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
0,00 0,00
Aan AAn

o Step 2 : Write the name in the first available free line of the standard value in column B ("'n-hexane-user1").

Make sure that the given name is different from any other of your added values and of the "Standard values™
sheet.

o Step 3: Add your own values in the columns with the appropriate unit (from column E to S). If you have a
unique value in g CO2, ¢q (@nd not in CO2, CH4, N2O), then fill out the first column in g CO; as the columns H
and L, with unit “g CO,eq” is calculated automatically and cannot be changed. Please, note that you also have to

add “0” value to the two other column (for CHs and N2O) the other cells to avoid error messages in pathway
calculation.

Directory
STANDARD VALUES

parameter: Comments GHG emission coefficient
aCOy/ka gCH, gN;O/kg gCoO; aCOy/M1  gCH./MI  gN;O/M]

Fossil energy inp
Mlszza'kg

gCO0;/M

MIuzz/M
Example 1 from standard values) 0 687,64 0,0000 0,0000 :87,6388889 1,1575
Exampls 2 (methanol from_standard values) 0 92,80 0,2900_ i 0,0003 i 100,147472 1,6594
Examele 2 (M-fartiliser from standard.valugs, B e B RE e R ENE kRS iR % 43,53

;. iN-hexane-userl 0 55,40 | 0,0000 ! 0,0000 55,4 |

e e e e e e e e e e e

0 o]
0 a
0 1]

e Step 4 : Then, you need to fill in the column T and U with detailed information on the sources of these data
(name of the sources in column T, and remarks and details in column U), like in the example below.
C S T U

ns of

\cyulations o ;
seed CalCWEo Emisst
HarmoniSet thouse B35 =0
Biofuel B~
NDARD VALUES t exhaust

parameter: issions
unit:  gNzO/t.km

Remark / question

rdefined standard values
Example 1 (diesel from standard values) WTT Appendix 1 (v3) paragraph 2.1 & 3 (Z1)

Example 2 (methanol from standard values) WTT Appendix 1 (v3) paragraph 2.1 & 6.1 (GA1)
Example 3 (N-fertiliser from standard values)
N-Hexane-Userl

Internal LCA studies on chemical production, 2009. | Carried by ..., review by ..., representatif of ....

e Step 5: Go to the pathway where you want to use this modified standard value. Modify the name of the n-
hexane input called in column B into "n-hexane-userl". Please note that the name must be exactly written in the

same way as in the “user defined standard value” sheet. Modify the quantity if needed in column C of the same
line.
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ns of qs in Europ
g Emi
A B L 1] E F G H | J K L
T Natural gas input / MJ stean 1,411 W W gmam
78 Natural gaz (4000 km, EU M 0,058 WJ /M, 3,75 0,01 0,00 4,05
79 Electricity input / MJ steam 0,020 | MJ J M gipam
20 Electricity EU mix MV 0,001 WJ /Wy, 0,13 0,00 0,00 0,14
a1
a2 '(The’mﬂ:aﬂ:____"____"l
83 _n-Hexaneuserd _ _ _ _ _| uguiu‘ﬂu_rr 2 023 0,00 0,00 023
34 Total 5,46 0,02 0,00 5,89
0§ CO g | M

oAb H H-Sf - H-Po H-Po {CH4 capt) CMNG-wM " CNG-dM " CNG-OW . P-Rs User defined standard values Standard values =P |

e Step 6 : Check and eventually modify the formulas in column I, J and K if they are not are calling the right
columns. This could be the case if the unit of your modified standard value is not the same as the unit of the
pre-defined standard value of the same product. For instance, the existing n-hexane standard value is given per
MJ. If you want to enter GHG data per kg for n-hexane-userl, then you need to change the formula in the
pathway calculation, in column I, J and K of the line where you have added "n-hexane_userl1”. For that, follow
the example below (the column position to change are shown in yellow):

Initial formula in cell H83 of the previous picture =$C83*$E$70*VLOOKUP($B83;'Standard
values'!$C$9:$5$160;7; FALSE)/$E$184

New formula in cell H83 =$C83*$E$70*VLOOKUP($B83;'Standard values'!'$C$9:$S$160;3; FALSE)/$E$184

The numbers “7” and “3” refer to the columns where the values are taken from. These column numbers are
listed in row 3 of both the sheet “Standard values” and the sheet “User defined standard values”.

4.6 Adding an input in a pathway

Step by step example :

The tool user wants to add a new input in one of the pathways. For that, the following steps must be performed:

e Step 1: First, in the pathway you are working on, get to the module where you want to add a input.
www.biograce.net

. onE
n Europe

; 7 About

Storage of FFB

Calculated emissions

Quantity of product

55 FFB 0,950 M=z / M=z 294 941 Ml ha year” Emissions per MJ HVO
5 0,980 M)/ Mdses ons gCO. gCH.

57 Energy consumption

58 Diezel 0,00000 M/ Md== 0,00 0,00

59 Electricity (NG CCGT) 0,00000 |MJ # MJ== 0,00 0,00

B0 0,00 0,00

61

62 g €Oz e | My
5]

e Step 2: Insert a new line with the function "insert" of Excel (right click).

&  Cut
B Za | copy L c D E F 2 H I J K.l
& Paste www.bioarace.net IEAREITS
Paste Special... bns of cink ope
Al Insert 1S =
52
g3 Delete
54 Clear Contents ity of product Calculated emissions
55| = 0.980 Mg / MJecs 294,841 Wiz ha' year’ Emissions per MJ HVO pe
cg| T | Eormat Cells.. 0.980 1) / Mderg opee gCO: gCH, gN:0| gco:..
57 Row Height..,
58| Wit 0.00000 Md / Meez 0.00 0.00 0.00 0.00
59 i 0.00000 MJ / MJees 0.00 0.00 0.00 0.00
Unhide
80 7p Total __ 0.00 __ 0.00 _ 0.00| _ 0.00|
81 -
621 Aral  ~110 (A" A" EB o 9 F 9 COze Mo
a2l a 4 =S .
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Step 3 : Fill in the line with the name of the input (column B), the unit use (column D), and the quantity used
(column C). Please check that the name of the added input is the same than in the table of the “standard value"

sheet. Also verify that you use the same unit than existing input.
e o] E F G H | J

ww.biograce.net m

Furope
Eurof

Y Storage of FFB Quantity of product Calculated emissions
55 FFB 0,980 M=z f Md==z 294 941 Mleg ha” year” Emissions per MJ HVO

5 0,980 MJ/ Mlosg, ipe gCO. gCH. gh
57 Energy consumption

=g Diesel 0,00000 MJ / M=z 0,00 0,00 0,00
59 \ — Eleciriciy (NG COGT) - — — 000000 WU Nl = = = == 0,00 0,00 0,00
60 | HFO 0,03000 810 £ R == | :

81 Total 0,00 0,00 0,00
DL

83

63 Result Qg COs g | My

Step 4 : On the same line, add the calculation formulas in columns I, J and K according to the unit in which the
GHG emission coefficients are expressed (per kg or per MJ). Formula can be copy paste from existing input.
When formula written or copied, please check that the proper cells have been used in the formula and that units
are consistent. The same work can be carry out in column N if this “info” column exists for this module.

D |RECHERCHE /[valeur_cherchée; table_matrice; no_index_col; [valeur. pl:che]]

sw.biograce.net

About | Directory

Calculated emissions

Quantity of product

FFB 0,980 M=z / M= 294 841 MJe=g ha” year’ Emissions per MJ HYO
U,QSUIMUMJFF; o gCO;  gCH.

Energy consumption
Diesel 0,00000 M I Mz 0,00 0,00 0,00
Electricity (NG CCGT) 0,00000 M/ M=z [ = = = =080— — G0~ — 08

ThFo T 0,030007MJ { MJ-re 1 I=SCEU‘SE‘ 0,00 0,00

Step 5 : Check that the “Total” line is correctly taking into account the added input. For that, the sum in column
| to L must include the added line.

SUM v (0 X £ =sumHss:+ep)

A B [ SUMinumber1, [number2], ..] | E

m
(9]
23
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Intelligent Energy

G COzpe ! Mding

Calculated emissions

FFB 0.980 M=z / M-z 294,941 MJ-eg ha year” Emissions per MJ HVO perk
0.980 MJ / Merg opee gCO: gCH, gN:O| gCO; .

Energy consumption

Diesel 0.00000 W/ MJ==z 0.00 0.00 0.00 0.00

Electricity (NG CCGT) 0.00000 MJ 7 M= 0.00 0.00 0.00 0.00

HFO 0.00300 NN 0,457 0.00 0.00 0.50

Totall:SUMjHS! 0.00 0.00 0.50

4.7 Adding a new input in a pathway

Adding a new input that does not yet exist in the BioGrace Excel tool can be done by using the two
previous step-by-step tutorials. You will first have to add a new standard value in the “User defined

standard value”, then insert your new input in the biofuel-pathway you are working on.
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5 Function 3 : Creating a new pathway

The BioGrace Excel tool can also be used to set up new biofuel production chains. This requires some

knowledge of Excel and a detailed observation of how calculations are made.

The present part cannot provide a comprehensive description of the process. However, a short tutorial is

provided below to highlight major steps:

Step 1: Copy an existing pathway and rename it.

Step 2: Erase all data in the white cells of column C. Erase the names of inputs and outputs in
column B when necessary. Be sure to keep the result overview box at the top of your pathway,
and the 3 last generic modules (LUC, Improved Management Practices, CO; storage or

replacement).

Step 3: the most important part is to define the frame of the new pathway, meaning the number of
steps (cultivation of agricultural matter, drying, transport, industrial steps, etc.), the allocations

when needed, etc. This frame is to be translated in independent modules.

To add up new lines, please use the “insert line” function by right clicking on the appropriate line.

Beware of adding allocation modules right after the separation step of the co-products.

Step 4: Fill in the new frame with appropriate inputs and outputs into column B, with the
associated input numbers in column C. The tool user needs to pay particular attention to the units
in which the input numbers are expressed. The unit in column D has to be compatible with the

units of the standard value in the “standard value” sheet.

Step 5: Add new user defined standard values if needed (for more detail, please refer to "adding

new standard value"” part in the previous section "Adapting pathways").

Step 6 : Adapt the formulas of the column I to L when needed (see "adding a new input" part in

previous section "Adapting pathways" for more detail).
Step 7: Add, if necessary, comments or intermediate calculations in columns E to G.
Step 8: Adapt all the summing cells from allocation module and total module.

Step 9: Adapt the overview results box to your new pathway by inserting lines and linking cells

to each name and results obtained.

29



6 Technical detail on specific issues

6.1 How to use the LUC sheet?
Land Use Changes (LUC) are to be taken into account in the GHG calculation of your product. A LUC

occurs when the biofuel cultivation has a different carbon stock per hectare than a reference situation (e.g.

conversion of non-highly biodiverse grassland land into cropland). The RED methodology and the

"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" give precise instructions on when and how to take these

carbon changes into account.

A dedicated module is available in the BioGrace Excel tool at the bottom of each pathway. It will collect

the emissions caused by carbon stock changes from the LUC sheet. Thus you will need to fill in this LUC

sheet to calculate your actual changes in carbon stock. A declared LUC for a pathway will apply to the

whole result of the pathway.

If you have several consignments with two different LUC values to be integrated (for instance one with
no LUC, and one with a conversion from grassland to crop land), please use a separate copy of the
BioGrace Excel tool to declare it. The tool has been designed with a single LUC sheet that doesn‘t

enable calculating simultaneously two or more GHG values with different LUC values.

Step by step tutorial :

If you need to take into account a Land Use Change for a pathway, please apply the following steps:

e Step 1: Inthe pathway you are studying, answer "yes" to the question "Does land use change occur?" of the
LUC module. For that, use the checkbox list next to the question.

e Step 2: Value and text called from the LUC excel sheet then appear.
£LONe Nom B C D E F

(]
an

\rope
.dTO \s O ~ Eurof

r|
bE”waoﬂH'

(‘c\lf_‘,l
nhouse

114 =) Land use change

115 From - Warm temperature moist ; Mative forest (=30
116 Does land use change occur? | ves Europe ; High activity clay : Ne till ; Mo input
17 Goto To :  Warm temperature moist ; Cultivated/croplar
118 sheat LU tillage ; High without manure

119 to calculate the land use change Emissi
120 gt
121 Resulting land use change 19,16 ton CO; ha™' year” 47C
122

123 Bonus (eB) 0‘g COz20 / Mdztnana it
124

125
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Step 3 : Go to the LUC sheet. You will there find a framework for calculating the carbon stock changes from
reference situation to actual utilisation. The annual GHG emissions that need to be added to your pathway will
be calculated from that.

Step 4 : Select the type of calculation you want to use. Two kinds of calculation are possible: one using the
default values listed in de tables "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", called default calculation, and a
second one if you have your own value for carbon stocks calculated according to the guidelines in the same

Commission Decision (called actual calculation).
A B 2 D E F G H | J K

] piofue! -

14 Reference land ua&] : The reference land uze =hall be the land use in January 2008 or 20 vearz before the raw material wasz
S0C:, : Soil erganic carbon [ton C/ ha]

16 Fru : Land use factor reflecting the difference in soil organic carbon associated witht he type of land use ca

17 Fuz : Management factor reflecting the difference in =oil organic carbon az=scciated with the principle manag

18| F : Input facter reflecting the difference in =eil erganic carbon associated with different levels of carbon in

20 ‘Calculation : Pleaze chooze your calculation type bellow, and then fill the adeguate part of the questionnary

. -
72 1 Which type of calculation do you want to use 7 defaut |+ :
! ﬁ 1

al

|De'fault calculation (no acivaland acurate data are available)” e Rl

The default calculation are based on the calculation of the Commizzion Decizion, with the following azsumptions
- the arga concerned is 1 hectars. Az a result, the facter A (ha / area concerned) squals 1.
- the =zoilz in guestion are mineral 2oilz. For erganic seilz, appropriate metheds shall be used (2ee paragraph 4.2 of the Commizzion Decizion).

£

RS S R N

=1 |&h |th

3
=

Step 5 — Default calculation: First, you need to have with you the “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"
where all formula and data are available. In the part dedicated to default calculation, fill the needed information
and data in the white cells. These cells are not using a pre-defined list. You should refer to the information
given in column L to find the tables from the Commission decision. Please, use the same wording than the one
use in the decision of the Commission. Note that cells in light green are automatically filled from other cells.
For that, begin by filling “actual land use” part. In the bellow example, the actual land use is a crop. That is why
no Ceq IS taken into account. The reference land use considered is a native forest in Europe, under an oceanic
climate. No Fume and F are needed for this type of cover.

F G H J K L

anw hinarace net Intelligent Eng

e

e

b
& |w (o |~ & o

Ecological zone (if relevant) 1 Oceanic forest 1
Continent (if relevant) |- 1 Eurcpe 1
Cuzz G] ton C/ha &£ ton C/ha Calculate value according to Chapter 5, or look up valu
Carbon stock in mineral 2oil
Climate region  |Warm temperature moist Warm temperature moizst Determine using paragraph §.1 of Commizzion Deciziol
Soiltype |High activity clay High activity clay Determine using paragraph §.2 of Commizzion Deciziol
Soil management |Ful-tilage No till Determine using table 3 of Commizsion Decizion
Input  [High without manure No input Determine using table 3 of Commizsion Decizion
S0C:, 28] ton C/ha 88 tonC/ha Loop up in Table 1 of Commizsion Decizion, using clim:
Fuy 0,68 1 Look up in Tables 2 - & of Commizsion Decizion
el 1 nia Look up in Tables 2 - & of Commizsion Decizion
F, 1,11 nia Look up in Tables 2 - & of Commizzion Decizion

11
CS. and CS5 are calculated w

ith the following eguation: CS = Cyze + S0C *F oy *Fus *F
Actual land use Reference land use
Climate region |-a'\-'arm temperature moist 1 |Warm temperature moist |
Vegetation/crop (land use) |I2u|ti-.-ated.-'c:rc;|and 1 |Ilati-.-e forest (»30% canopy cover) 1
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The resulting LUC is calculated right bellow this part by applying the RED methodology. A positive value
shows a carbon loss from the reference situation.

A B c D E F G H | J K

e EUITO
sions =
ton C / ha 88 ton C/ha
1
nfa
50 F 1.1 nfa
5
52
53 Resulting carbon stock CSe = 67.4 ton C/ha CSp = 172,0 ton C / ha
54 Resulting LUC e= I 19,16! toneq. COz /halan
e Step 5 — Actual calculation: Fill in the white cells of the “Actual calculation” part. You should refer to the
information required in column B, and to information given in column L. First, general references for your
actual value shall be added in order to keep track of the source and quality of these data. In case of methods
other than measurements, you shall confirm that climate, soil type, etc, are taken into account. If this is not the
case, you cannot use your actual data. At last, add the actual Carbon stock in soils (SOC) and carbon contained
in vegetation (CVEG) for actual and reference uses. The formula from the RED methodology is then used to get
the annual carbon changes.
A B C D E F G H J K
~ Furope
1 o
60 Type of data use measurements
: More detail infarmation Field measurement from a E]‘;r;g|2;|a|l|?;3iﬁtl;_1_00 plots, carried out by the Ex.
b
b3
64
66 If using data from other methods than measurements :
BT Please confirm that they take into account :
1 climate yes
69 soil type yes
70 land cover Yes
7 land management and inputs. Yes
72
73 Resulting carbon stock in soils SOC,= 702/ ton C/ ha S0Cs = 102.0{ ton C / ha
74 Resulting carbon stock in vegetation Curega= 0.0/ ton C/ ha Cuegr= 50,0l ton C/ ha
75 CSs= 70.2 ton C/ ha CSg = 1820 ton C/ ha
76 Resulting land Use Change e = 20,5 ton CO; ha™ \fear"
e Step 6 : Check in the last line that the proper value is called. If it is not the case, get back to step 4 and choose

the appropriate calculation type.

80
a1
a2

|
LUC : value that will be used in calculations: | Default calculation (no actual and acurate data & 19,16 ton eq. CO; ha™' year” |

32




e Step 7 : Check in the biofuel production pathway where you need to declare a Land Use Change that the LUC
value is there. Please, also check that no Improved agricultural management is declared in the module right
below (See the next section for more information).

www.biograce.net kbbb
- ong Of rope
rod Cal J\lations Eo.v.\ss"‘.D'”'f’ in B

_~nise e Gas M

mons use be
1 Harm® e reenhoV
116 Does land use change occur? | Ves j Europe - HIgh actiity cfay - T Tl - Tio nplt
117 Go to To : Warm temperature moist ; Cultivated/cropland : - : - ; High activity clay : Full-

118
119
120
121
122
123

sheet LUC
to calculate the land use change

T T Bows(eB) 09GOz Mizres

tillage : High without manure

Emissions per KJ ethanol
gCo; gCHs  gNz0
470,97 0.00 0.00
0,00

0.00 0.00

g C0z
470,97

0.00

e

a7057

126

TZ7

ik Improved agricultural management

130

Bgea Soil carbon accumulation

Result g CO; eq / MJethanol

Emissions per KJ ethanol

470,97

132 Does improved agricultural management occurs? | no e

6.2 How to use the Esca sheet?

The Esca sheet is to be used when the user wants to claim increased carbon stock in soils because of

improved agricultural practices like no tillage, increased residue incorporation, etc.

This excel sheet is built on the same model than the LUC sheet. The same steps are needed to use it.

Please have a look at the LUC section to have a step-by-step tutorial.

The main difference comes from the fact that only carbon stock in soil is taken into account. Please also
note that esc, has a different sign than e, : a positive esca means that carbon stocks are improving in your
soil, and thus that the GHG result of the pathway shall decrease, whereas a positive e, means carbon stock
losses. This difference comes from the formula of Annex V.C of the RED, that define es, has a carbon

stock accumulation from which the feedstock produced shall take some advantages.

Please note that if you have also a change in the above ground carbon stock due to a change in land use
type, then you shall use the LUC sheet. Do not use Esc. sheet if a land use change is also declared for

the same biofuel.

6.3 How to use the N20 emissions IPCC sheet?

N2O emissions are to be taken into account in the GHG calculation of your product. These emissions
mainly occur during the crop production step because of soil’s microorganism’s activity. In each
pathway, during the crop cultivation step, field N.O emissions are to be calculated. A specific module in
the sheet “N2O emissions IPCC” is dedicated to this calculation. A short cut below the white cell to fill in

leads directly to this sheet.
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BioGrace Excel tool follows IPCC guidelines 2006 for N.O emission calculation as explained in chapter
11 “N20 emissions from managed soils and CO; emissions from lime and urea application” (see the
“BioGrace-I calculation rules” document for specific recommendations about the use of this method). At
the beginning of the “N2O emissions IPCC” module, a short introduction presents the methodology used
with the additional hypothesis used in JEC calculations that have been incorporated in the module. This
module details the calculation of the three N>O emissions sources that occur during the agricultural step:
direct N,O emissions from the field, N>O indirect emissions due to leaching and runoff and NO indirect

emissions due to NHz and NOx volatilization.

Step by step example :

For N2O emissions calculations for a pathway, please apply the following steps:

o Step 1: Fill in the name of the crop and the general information about your pathway in the Crop data box. You
can choose between 8 different crops.

Crop data.

Please enter the data for your crop in the bive cells

General information Table 1: Crops covered in this tool

Crop namefl Sunfiower | Abbreviation glossary : Sugar beet  Wheat Corn Sugar cane Rapeseed

Crop yield (fresh matter) kg w/haiyear Fresh matter = fm

Humidity(%) Dry matter dm
Crop yield (dry matter) kg o/halyear Ton t
Straw yield (removed fromthe fisd)| | kg dmhaiyear N mass in N;O N20_N
Put "yes"when the crop is irrigated OR when rainfallin rainy season
Is the soil water saturation high 7| no (1) minus potencial evaporation s higher than soil water hokding

capacity. If not known, the average nitrate leakage will be applied.
(1) Rai 05°

The evaluation of the soil water saturation (cell C28) is needed to calculate N2O indirect emissions because of
nitrate leaching (more details in step 5). If the user is not able to provide that information, the default value “not
known” is used in cell C28. This value gives a conservative evaluation of nitrate leakage.

o Step 2: To calculate N,O emissions for a crop that is not listed in Table 1, enter the name of the crop in Table 1

and fill in Table 4 of this module. More information on how to fill in Table 4 is available in IPCC 2006 chap
11, Table 11.2.

T u v w X z AA AB AC AD AE AF AG
2
4 Table 4 Naz slope intercept  AGgun (AGzun™1000+Crop(T))/Crop(T) Razt) Razzom Nea Rzt BGoyr: LHV (MJikg] sources
Sugar beet 0,010 0.10 1,08 2,98 1,16 0,16 020 0,0140 0,23 4,44 16.30 IPCC 2008, chap 11
Wheat 0,0060 1,51 0,52 28,51 254 184 024 0,0050 0,61 11,69 17,00 IPCC 2008, chap 11
5 Corn 0,0060 1.03 0,61 20,39 206 1,06 022 0,0070 0,45 87 18,50 IPCC 2008, chap 11
47 Sugar cane 0,00 1,00 0,00 0,00 0,00 19,60 IPCC 2008, chap 11
48 0,0110 1,50 0,00 28,80 2,50 1,50 0,18 0,0170 0,48 9,12 26,40 IPCC 2008, chap 11 |y
49 0,0070 210 0,00 40,32 3,10 2,10 022 0,0070 0,68 12,08 26,40 IPCC 2008, chap 11 |y
50 Soybeans 0,0080 0,93 1,35 19,21 2,00 1,00 018 0,0080 ' 0,38 7.20 23,53 IPCC 2008, chap 11
51 Paim 0,0110 0,00 1,00 0,00 0,00 24,00 IPCC 2008, chap 11
52 New crop1
53 New crop2
54 New crop3
55 New cropé

o Step 3: In case of Land Use Changes (LUC) or modified management practices, the “LUC” or “Esca” sheets
shall be used to calculate the carbon loss and enter the value in cell C29. Go to sections 6.2 and 6.3 of this
manual to know how to use these sheets. When the Esca sheet is used to calculate C losses due to change in
agricultural management, please note that only when negative results are obtained, C losses are actually
occurring. In this case you shall change the sign of the result and insert the obtained value in cell C29.

27 Specific information in case of Land Use Change or modified management practices

28 What type of land use change is it 2 ’ Forest to arable [ v | Use "arable to arable land” in case of modified practices
28 rc;rb;nTos; d-ueTo ;ng u;e zha-ng-e' 0 tl—hal_ye;r : Please, calculate this value bv using the LUC sheet
. or the E--.sheet for modified practices

o Step 4: If the name of the crop selected in cell C19 is either sugar cane or palm, then further information shall
be given in the third part of the Crop data box.
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30 or the E-~.sheet for medified practices
Specific information for some imported crops Please, fillin the following cells only when a text appears. Default value used by RED

Text appears when the adequate imported crop is selected in the above section (cell C19).

" - —

35 L _ _ [fsugarcane: |

36 Amount of vignasse applied to the field : kg of vignasse dm/kg sucar cane fm RED used by default 0.94
37 Amount of filter cake applied to the field: kg of filter cake dm/kg sugar cane fm RED used by default 0.01
38 N content of vignasse applied to the field: kg N/t vignasse RED used by default 0.36
39 N centent of filter cake applied to the field: kg N/t filter cake RED used by default 12.5
40

e Step 4 - Calculation of direct N2O emissions from managed soils. Two more input data are needed for direct
N20 emissions calculations: the quantities of N synthetic fertilizer and N organic fertilizer applied. You should
refer to the “BioGrace-I calculation rules” to know which fertilizer shall be taken into account. Intermediate
calculations are shown in Tables 2, 3, 4 and 5 and the total of direct N,O emissions are found at the bottom of
the box.

e Step 5 - Calculation of indirect N2O emissions from managed soils. Automatic calculations are made using
previous input data. Intermediate calculations for N,O indirect emissions due to NHs; + NOx volatilisation and
leaching are shown in Tables 6 and 7 (resp.).

g7 |Indirect N,O emissions from managed soils (Tier1) See Table 6, Table 7, Table 8 for intermediate calculations (right side of the this sheet) Table 6  Volatilization =
3 average

69 Fau 119,70

70 average min max Fon 0,00

71 Quantity of NH; volatilized(IPCC Tier 1): | NH2_N (kg) 12,0 386 359 Frac aasy 20%

72 Quantity of nitrate leaching (IPCC Tier 1): | NO:_N (kg) 0,0 0.0 0.0 Frac zaz= 10%

73 NH.&NO, 11,87

74 Emission factor for NH, volatilization (IPCC Tier 1}: | EF. (%) | 1,0% 0,2% 5,.0% I

75 Emission factor for Nitrate leaching (IPCC Tier 1}: | EF: (%) | 0,75% 0,1% 2 |

75 B 1,0%

77 source : from IPCC 2006

78 kg N2O_Nrhalyear kg N-O/halyear

79 N;0 from ic ition of N il : N2O(ATD)-N 0,12 0,007 1,80 0,18 0,01 2,82

80 Emission of N;0 from nitrate i eﬂect:| NzO(L)-N 0,00 0,000 0,00 0,00 0,00 0,00

o Step 6: The total N,O emissions are given in yellow at the bottom of the sheet.

A B C D E £ G H |
el TOTAL N,O EMISSIONS (Direct + Indirect N,O) from managed soils (Tier1)
84
s kg N-O_N/halyear kg N:O/halyear
28 average min max average min max
87 per ha 1,63 0,37 5,39 2,56 6,58 8,46
88 per kg dm 0,08 0,02 0,28 0,13 0,63 0,44
o) per MJ of crop 0,0043 0,0010 0,0143 0,01 0,00 0,02
SO e e e e e =
a1 Value to report in your pathway : = 2,56 kg N,0/halyéar |
92

6.4 Inconsistency in use of global warming potentials

Global warming potentials (GWPs) are used to convert methane and nitrous oxide in equivalent carbon
dioxide. During the project, an inconsistency was found between the GWPs used for the calculation of
default values listed in Annex V. A, Annex V.B, Annex V.D and Annex V.E of RED and the GWPs
prescribed in Annex V.C point 5. For this reason, two calculations are possible in the tool through the

following application in each excel sheet:
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Calculations in this Excel sheet......

strictly follow the methodology as given in
Directives 2009/28/EC and 2009/30/EC

- : :

As explained in "About" under "Inconsistent use of GWP's"

6.5 Declaring the 29g Bonus

If you are carrying out your own calculation and that your land enters into one of the two categories of
land described in point 8, part C, of annex V of the RED, you can add an extra bonus of 29 g CO,/MJ to
your pathway. This can only be done from the moment that the European Commission has defined

degraded land and heavily contaminated land.

Within the BioGrace Excel tool, this bonus has to be added in the Land Use Change module, as shown in

the picture bellow.

14 e ‘Land use change

15

16 Does land use change occur? | no =

19 Emissions per MJ ethanol

20 gCO; gCHs gM:0| gCO; oy
a | — — Besuting land uge changg. — — 0.0 tgn CO; ha' year’ 0,00 0,00 0,00 0,00
Sj I_ _______ B_nnu_s (_EBl_____ZE!? The bonus of 28 gC0;.,/MJ shall be attributed if evidence is provided that the land

(a) was not in use for agriculture or any other activity in January 2008; and

26 |hf: Is into one of the following categories
£ (i} severely degraded land, including such land that was formerly in agricultural use
bE] Improved agricultural management (i) heavily contaminated land

The bonus of 29 gCO03-,/MJ shall apply for a period of up to 10 years fram the date of conversion of the land to agricultural use

30 Bopa Soil carbon
== provided that a steady increase in carbon stocks as well as a sizable reduction in erosion phenomena for land falling under (i) are
32 Does improved agricultural management occurs? | no T 1 |ensured and that soil contamination for land falling under {ii} is reduced
k-
35 :
The categories referred to in point 8(b) are defined as follows
38 (a) ‘'severely degraded land’ means land that. for a significant period of time. has either been significantly salinated or presented
7 Resulting soil carbon accumulation 0,00 to|significantly low organic matter content and has been severely eroded
38 (b} ‘heavily contaminated land” means land that is unfit for the cultivation of food and feed due to soil contamination
39 Such land shall include land that has been the subject of a Commission decision in accordance with the fourth subparagraph of
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7 History and ownership of the BioGrace GHG calculation tool

7.1 History of the RED calculations

7.1.1 A need for GHG reduction guaranty
For calculation of the default values LBST (Ludwig Bolkow System Technik) and JEC consortium (JRC,

EUCAR and CONCAWE) have - on request — delivered input to the European Commission. The
European Commission has made the final calculations into the default values, which are presented in the
RED Annex V.

As defined in article 17 of the RED, biofuels and bioliquids can be taken into account for the following

purposes only if they fulfil criteria of greenhouse gas emission reductions:

e Measuring compliance with the requirements of the Directive 2009/28/EC concerning national

targets,
e Measuring compliance with renewable energy obligations,
o Eligibility for financial support for the consumption of biofuels and bioliquids.

Thus, the economic operators have to provide data regarding the GHG performance of their biofuels and
bioliquids’, following the appropriate methodology. Default values defined in Annex V.A, Annex V.B,
Annex V.D and Annex V.E of the RED may be used by economic operators under precise conditions
(raw materials cultivated outside the Community, raw materials cultivated in the Community in areas
where the typical value for raw material cultivation is expected to be lower than the corresponding
disaggregated default value in Annex V.D and raw materials that are waste or residues other than

agricultural, aquaculture and fisheries residues).

7.1.2 How were the default and typical value calculations developed?
The default value and typical value calculations were performed in a collaboration project with the JEC

consortium (Joint Research Centre, EUCAR and CONCAWE) and LBST. The results of their
calculations were used as inputs by the European Commission to be published in Annex V of RED and
Annex IV of FQD. LBST developed its own model software (“E3database Software”) and underlying

databases used to perform the calculations.

The input data come from several studies. The standard values were calculated as part of the E3database,
taking into account all inputs and emissions from the provision of the input. The Well-to-Wheel reports

from the JEC consortium give detailed information on how these standard values were calculated.

7 Article 18 of the RED.
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However, in some cases small inconsistencies exist between the values in the WtW reports and the values

in the E3database. The are directly taken from E3database.

7.2 History of the tool and BioGrace project

The project BioGrace aims to harmonise calculations of biofuel greenhouse gas (GHG) emissions and
thus supports the implementation of the EU Renewable Energy Directive (2009/28/EC) and the EU Fuel
Quality Directive (2009/30/EC) into national laws.

This project contributes to the publication of a uniform and transparent list of standard conversion values
for GHG calculations, and to the elaboration of Excel files as well as user-friendly GHG calculators for
economic operators, auditors, and advisors to perform the GHG calculation step by step on their own.

These Excel files address the 22 most important biofuel production pathways cited in both directives.

The project results are disseminated to European stakeholders through a website, meetings, and a series of
workshops. National policy makers are asked to make reference to the list of standard conversion values

in their national legislation.

This tool is a result of the first step of the project, whose objective was to make the calculations that lead
to the 22 default values in the Renewable Energy Directive and the Fuel Quality Directive transparent.
The elaboration of this tool was performed and commented by the partners: IFEU, ADEME, ANL,
BE2020, BIO IS, CIEMAT, EXERGIA and STEM respectively.

7.3 BioGrace as a recognised voluntary scheme

The BioGrace GHG calculation tool has been recognised by the European Commission as a voluntary
scheme for biofuels. The tool has been prepared by the partners of the BioGrace-1 project (for more
information see www.biograce.net). Since the end of this project, the companies Agency NL, IFEU and
BIO IS form the consortium (and are the legal entities) being responsible for keeping the BioGrace GHG
calculation tool up-to-date. This consortium can be contacted through Agency NL, for contact details see

the website www.biograce.net.
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8 Glossary
To use the tool, several terms have to be clearly defined. Some of these definitions are based on the
directive 2009/28/EC.

Standard value: data needed to convert input numbers (given in kg, KkWh, etc) into GHG emissions.
Examples are Lower Heating Values and values to convert 1 kg N-fertiliser or 1 MJ of natural gas into

CO,, CH4 and N2O emissions. They are sometime also called "conversion factors".

Default values: default values are the GHG emissions per MJ of biofuel given in the tables part D of
Annex V of the Renewable Energy Directive (see RED bellow). There are step by step default values and
one global value for the whole pathway. They are derived from the typical value by adding an extra 40%
of energy consumption during the process stage. They may be used instead of actual values under certain

circumstances defined in the RED.

FQD: Fuel Quality Directive, or Directive 2009/30/EC is the Directive amending Directive 98/70/EC as
regards the specification of petrol, diesel, gas-oil and introducing a mechanism to monitor and reduce
greenhouse gas emissions and amending Council Directive 1999/32/EC as regards the specification of

fuel used by inland waterway vessels and repealing Directive 93/12/EEC.

Input numbers: information on the itineraries of cultivation, industrial processes, yields, etc. The input
numbers are the values in the white cells in the BioGrace Excel tool. In all these cells, actual input

numbers can be given to calculate an actual GHG value.

Starting values: the input numbers that are in the BioGrace Excel tool when it is downloaded and
opened. These numbers were provided by the JEC consortium for the RED default values of the

Directive.

RED: Renewable Energy Directive, or Directive 2009/28/EC is the “Directive on the promotion and the

use of energy from renewable energy sources”.
GHG: Greenhouse gases, responsible for global warming.
LHV: Lower heating value.

LUC : Land Use Changes. This term refers to the GHG emissions linked with a change in the carbon
stock because of changes in the use of the land. An excel sheet called the LUC excel sheet provides

information on how assessing them.
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The sole responsibility for the content of this publication lies with the authors. It does not necessarily

reflect the opinion of the European Union. Neither the EACI nor the European Commission are

responsible for any use that may be made of the information contained therein.
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