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This support document is designed to help the economic operators to understandlza@iogerace
Greenhouse gas (GHG) calculation tool. The main questions that arigeningcthe tool are presented

below, with a link to the appropriate chapter within this user manual.

If the BioGrace tool is to be used for making actual calculattbes, the user shall also refer to the

This chapter details the different ways of using thol. You

Functions of the togl will find why this tool was developed and whatancdo.

This chapter explains how the tool is designedthedyeneral

- _
How does the gl principles of the calculations.

This part describes how the result module, in hefaghch
How to understand and pilot the resultsP pathway, works. It also explains how to choose betw
disaggregated default value and actual defaultevalu

This part gives information on how to find and htmacope with

How to deal with inconsistencies? ; . o .
revealed inconsistencies in the calculations.

1”4

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

How can | use the tool to calculate my ownrhese chapters allow you to make the best useedbthl
actual value? depending on your personal objective.

How can | create a new pathway with th
w00l?

1%

A step by step tutorial may help you to declararalluse

it?
How o use the LUC shee? change in one of your pathways.

Information about “Improved agricultural manageniemain
How to use the Esca sheat? help you take into account carbon stock changeseclito
improved practices.

ef% step by step tutorial may help you to calculéie N20

How to use the N20O emissions IPCC shi Kimissions of your pathway.

Why was there a need for the BioGrzicd You can refer to this chapter if you want more infation on

roject? the context of the BioGrace project.
Glossary This section provides you with the definition oétspecific
=lossar wording used in the tool or in this document.

HBlease find thée document as part of the ZIP fiBt¢oGrace GHG_calculations -_version_4b_-

_Public or as a separate document on the BioGrace website.
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1 Functions of the tool

Access and understanding of biofuel GHG calculations should be availablmwolaed or interested

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

BioGrace GHG calculation tool. The present document gives insight on howedostand and use this

tool.

Three main functions have been identified when developing the tool:

1.

2.

3.

Give details on RED default value calculationsthe calculation sheets have been developed to
detail the exact and comprehensive methodology applied to established vhdtmsgtof the

Renewable Energy Directive.

Adapt existing pathways for actual value calculationsadapting some of the input numbers of
the calculation sheet allows easy and RED compatible own actual valuetaaisulid is also
possible to add your own standard values (or conversion factors, see tigéoeaty for
definition of part 4.2) in the calculations (for example, adding a spe&tiémical input). The tool

can also be used to estimate the GHG weight of any process or any improvdioest ac

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 tiftthial.

However, the tool does not offer user-friendly functionalities far filnnction; the user should

first have obtained a thorough understanding of the tool before being abletéoacneav

pathway.

Each function is described in more detail in their specific chapters.

General information about the tool is given in the following chaptareeafetailing how to use the tool

for the functions mentioned above.



mo\’\\sed
\%?éme\ GreennoY

2 General presentation of the tool

2.1 Firstand fast navigation within the tool

The tool is organized in several excel sheets.

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

The second sheetDfrectory” , shows all the links to the excel sheets with explicit names; foncesta

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

Directory of pathways

1 Ethanol from sugar beet 15 HYO from rape seed

2 Ethanol from wheat (process fuel not specified) 16 HVO from sunflower

3 Ethanol from wheat (lignite CHP) 17 HVO from palm il

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

5 Ethanol from wheat (natural gas CHP) 19 PVO from rape seed

& Ethanol from wheat (straw CHP) 20 CMG from biogas from MSWVW

T Ethanol from corn 21 CNG from biogas from wet manure
8 Ethancl from sugarcane 22 CMNG from biogas from dry manure

9 FAME from rape seed

10 FAME from sunflower

11 FAME frem soybean

12 FAME from palm oil

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 valhes
» ¥ | Ahout | Directory . LUC  Esca .~ E-Sb " E-Wt (not.spec.) E-wt (Lign-chp) E-wt (NG-b) " E-Wt (MG-chp)

o=

After these generic sheets, the user can find several calculatids dbdieated to one precise aspect of

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

e Escafor carbon stock changes due to improved agricultural practices.



«  N,O estimates BD emissions in accordance with the IPCC methodoidtyis sheet will be

provided in a next version of the tool.

The user will then find the pathway calculation sheets. These sloe¢dsn all the input numbers and
results for all the pathways in the scope of the tool, with one sheet peragatn the most transparent
way possible. The following example shows how a calculation sheet is built

I s | About | Directory .
1 = {
2 Production of Ethanol from  Sugarbeet (steam from NG boiler) ¥ersion 4 - Public|

Overvi
RN E NN NSNS NN NN NS EE NN EENEEEENNENEEEEEEEEEEEEG
= Default values

Allocated Allocation factors Emission reduction

Factor results RED Annez ¥.0 | Ethanal plant Fossil fuel reference [petrol] o

Sum mary of 12 713% taethanol 838 gCO, /e
| 154 28,7 to Sugar beet pulp GHGG emission reduction :
the Results 2 52% .
=
- 2 .
1: | 0,25 Caleulations in this Ezcel sheet__ u
1% Transport of ethanol 110 e = % i u
3 Filling station 48 [ STETy Tl Tie m enOdN ogy 35 @ ven i »
racrves ECan L
] : D 2009 26/E Cand DE0EC .
1. Land use change L rDIIOW JEC CAICUIA TONE DY USING GWE -
e e e ¥ \alug s 25 Br CHA and 296 for H2O .
4 A axpluined in " Abaut” under “Inconzistant uzs of GWP's" u
When uging this GHGE calculation tool, the BioGrace calculation rules must be respected. :
Calculation per phase Track changes: OFF The rules are inzluded in the zip file in which you downlaaded thiz toal. The rules are also available at waw BioGrace net n
Allocation Total emission before allocation: qCO;,., ¢ MJg,, 54,30
over main- and hyproduct
missions 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 [5n] 3872 gCO;,, ! Mo gC0;,.,
TE ,’ Co-product: Sugar beet pulp = Bnergycontent 0,219 (A 1558 gCOy,., f Midiea
T & " Thtal: 0,762 [
A 1 otal emission after allocation: gCO;,., { Mden 38,72
- . Calculations
- = .
Ian’ItS and b p p Calculated emizsions a
input data % Ethanol 1000 MUz Mg 1525441 Mgy, b year? Emissions per MJ ethanol per kg ethanol using
M
[] 0,544 P B s i, gt gCo; g CH, gM:0f gCO;, ., gC0;,.,
L o : standard
g5 n Truck for liquids [Die=el] 300 km : 00081 ton kmd P ket iapal 0,93 2654 Values
i1 L) Fuel Diesel "
a7 = [
a8 | : Energy cons. depot :
&9 L Electricity EL mis LY 00008 M Mlew.. u 0.1 292
a0 | Result gCOz.. ! Mden 110 29.46
44 » [ About" FUVerdon managenent o Drectary o Lot Beea o e hsaions Por | EEh" M BV bt ipet) " B flign-chp) - E-wit [
Drdt =
= For each pathway, calculations are presented in the same way:
bl ‘Trans to and from depot Quantity of product Calculated emis slons W Info
.
. Ethanol 1,000 MJgthano! /- MIgknenol 40688,0 MJgiano hat year:: Emissions per MJ ethanol :: pkr kg ethanol &
.
. 0,531 M3/ Mdwneat, input & = gco, gCH, gN,0 gcoag, g COneq
.
. Transport per = . .
)
: Truck for liquids (Diesel) 300 km 0,0059 ton km / Mdwheat, i!P:l 0,99 0,00 90 26:54
. Fuel Diesel . . =
- - -
H Energy cons. depot = .
H Electricity EU mix LV 0,00084 M3 / MJgihan! 41 2592
. 29746
H M e "t .
anmmunw ‘¢----------------------'.---- “IIIIIIIIIIII.-IIID‘ .1--------------'--; gummmmma
) «* LR * e sa
N Y . u* ‘“0 -
22 y
Input Data Intermediate Calculation or GHG calculations and Results in another unit
Information results
2 . . . .
See the document for explanations on why this model i®nemended.
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The two last sheetsuser defined standard valuesand “standard values present the generic data
necessary for the calculations.

The “Standard values sheet refers to conversion factors used for the calculation bfdeault values.
Their main data are GHG emission coefficients, which are the iemgssf the main GHG gas associated
with 1 kilogram inputs (N-fertilizers, chemicals, etc.). It also cioistather data necessary for the
conversion steps of the calculation: Lower Heating Values (LHViulgls and energy products, fossil
energy inputs, fuel efficiency for fuels, etc. These data are alsueed in case the user creates a new
pathway.

- v L L 1 e " I a ~

1
Il Version 4 - Public
3

| =
Al STANDARD VALUES
k| parameter:
? ! UBRS Lo gCOy/kg gCHJkg gNiOfkg gCC cg  gCOy/M] gCHJ/MI gN;O
8 | i
8 | |Global Warming Potentials (GWP's)
10| co 1
i CH. 24
12 N-C L 23E
13
14 Agro inputs
15 | N-fertiliser (kg N 2827,0 8,68 98,6418 5380,6
16 | P.O.-fertiliser (kg P.0:) gs4.8 ! 1,33 ! 00515 1010,7
I7 | KO-fertiliser (kg K.C) 536,3 1,57 | 0,0123 576,1
18 | Cag-fertilizer (kg Cag) 1151 0,22 10,0183 129,5
9 Pesticides .-B‘S:&E L e R 10971,3
0| Seeds- corn 0,0 0,00 0,0000. 0,0
| Seeds- rapeseed 412,1 0,91 i 10028 729,9
| Seeds- =oy bean o0 0,00 0,0000 0,0
3 Seeds- sugarbeet CP1BF7 G 460 42170 3540,3
4 Seeds- sugarcane 1.6 0,00 0,0000 1,6
35 | Seeds- sunflower 4121 0,91 | 1,0028 725,59
% | Seeds- wheat 51 0,28 0,4003 275,58
i
ig -'—"asr.n.roc (1 eeds.c"k or i ﬂ,..ur)

C v W[ 7HSF HPo . H-Po(CH4 capt) , P-Rs . CHG-OW  CNG-wM -~ CNG-dM .- User defined standard values | Standard values ,

The “user defined standard value’ssheet is provided in case the user wants to use conversion values
that are not included in the list of standard valuesgsai®on 5.1 detailing how to use the tool for this

specific use). Please note that BioGrace has formulated rules on whetaondard values can be used,
these rules can be found in the

2.2 Color-coding of Excel cells in calculation sheets

Generalities: The tool is built on a very simple colour—code for cells.

» White cells are used for input numbers. The existing values are thesetefor the RED default

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



e Greycells are used for calculations and information that should not be chgm@ept when
adapting a pathway by adding new inputs or modifying the standard value calldt(seetion

on how to modify or add an input)).

* Blue cellsoffer 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 perferoiaac

biofuel as part of fulfilling the sustainability criteria of th&R or FQD, the function “track changes
should be turned on. On each of the Excel sheets for the biofuel production patbwags yind
(on the left, near the top of the sheet under the results) an orange “buttoh’isvhamed “Track
changes: ON” or “Track changes: OFF”. You should put this button to “Track esra@d”. This
will cause that a change in a cell will be marked by a yellow background-@idua red box aroung
the cell. This helps to keep track of changes from the original documerit witlibe helpful for any

certification supervision of any actual value certification.

2.3 Comments

Comments have been attached to some cells. Comments appear with the ustialffeaxMoel 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 Rz daiie were made.

Some inconsistencies are reported here. They also support detailed expdambenever needed.

Please note!note that for your actual calculation, you should always follow the REbadelogy
and the precisions brought by the Communication papers from the Commission, atesteetrup

under the BioGrace tool defined in th@

The inconsistencies with the adopted methodology and pointed out by the commarsisfare/our

information. You should not apply the wrong approach in any way.
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)l Biogas generation via fermentation i Calculated emissions|
1 Yield Emissions per MJ CNG

2 Total biogas cutput 0,700 M giogas £ W yes macre Qutput from biogas plant, not yet taking own conzumption into account

3 Met biogas output 0, 514 1| sy 1 N — 0,514 MJzugneMd s macere g g CO. g CH, gN
E- Factor from typical to defﬂultl 1 .4‘! 1,010 Mg poa/Mlzaz

2 R During the BioGrace project, we found an inconsistency between the way the biofuel GHG

7 Co-product N-fertiizer (kg N) 1 000033 1KY de £ it value (a2 listed in Annex V.4, V.8 and V.D of the RED) has been calculated, and the -0
B8 Lo e methodology as listed in Annex V of the RED: A substitution credit was given for the by-

9 Energy consumption product M-fertilizer whereas Annex V.C. 17 requires allocation based on energy content. As

0 Eleciricity (from biogas CHP)® 0,043 Ml spon as the JEC Consortium updates the default values using the Annex V consistent

1 Heat (frem biegas CHP) 0,150 M| allocation approach, this will be updated in the BioGrace Excel file as well,

2 Biogas CHP

3 CH, and N.O emizgions from NG gas enging 0,
2 Biooaz inout oer MJ heat 1. 700K/ Meews

2.4 How GHG calculations are made within this tool

2.4.1 General principles
The RED Directive and the calculations in the BioGrace tool followea Cifcle Assessment (LCA)

perspective to evaluate the GHG emissions of one MJ of fuel. Haagrhat:
» The functional unit is here “the production and use of one MJ of fuel”.

* All life cycle steps from biomass production to fuel use are taken inbmatdEach step of the life
cycle is presented in the calculation sheet within a dedicated meguésenting one step in the

biofuel production pathways.

» For biofuels, the use phase bears no emission of GHG as then@itfd is biogenic (and the GH

emissions occurring when burning a fuel are insignificant and fall undeutiuodf cule).

* A module gathers the inputs' consumptions and calculates the emisdioashoEe main gases
contributing to climate change (GQCH,;, and NO). Details of the contribution of each gas in the
results are presented in the last step of the calculation in order to highetaceability of the

contributions as required in the ISO norm.

 GHG emissions of each module are then summarized to obtain the GHG ewfish®mwhole
pathway. Details of the modules aggregated under each of the RED defina@ sfepraundep.4.3

Result module and general information.

» Detailed calculation formulas can be seen by clicking each cell sheet. Methodological rules can
be understood from looking at the formula calculated. All the differerg nalenot be defined here.

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

2.4.2 Presentation of a module
A module contains the following data (please refer to the previous piotwisual example):
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Input data: the left hand side shows the main technical information of the prdepsssdelled in the

module.

¢ Names and quantity of inputs, of yields, etc, are given here. Three mpadiinput data are

listed in the module :

0 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 meansshsehi

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 generatstgam,

the fuel input and possibly the electricity output in case of a CHP.
o Other inputs such as chemical, transports, etc.

* Units: this is the key information to take into account. Beware that iteeare 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 understandorgeo€alculation stage, or
more comparable with the Excel document of the first LBST-JRC edilons. They can also provide
intermediate calculation useful for further part of the tool. In this exathgl 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 jpeltefur 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 givedentoreasily keep

track of it.

Info: the last column offers results or intermediate data in a more easgripulate unit (in general, g

CO,qper kg of wheat or per kg of biofuel).

Tians to and from depot
Ethanol 1,000 MJgthanol / MIgthanol

Juantity of product Ca'culated emis sions
40688,0 MJginanos ha™ year™ 2 ZEmissions per MJ ethanol = pEr kg ethanol
0,531 MJ / Mdwheat, input gCoO, gCH,
Transport per
Truck for liquids (Diesel) 300 km
Fuel Diesel

0,0059 ton km / MJwheat, input

LR RN R R RN
EEEEEEEEEEEE
EEEEEEEEEEEE

Energy cons. depot
Electricity EU mix LV 0,00084 MJ / MIEthanol

e
L L]
“----------------------"---- RELEEEELTEEEELEELS wasmmsmmmmmmmns” mmy

&
L]
L]
L

.
* ° * .
.
-

Y LLL
*
.
*

Input Data Intermediate Calculation or GHG calculations and Results in another unit
Information results

10



Some modules dealing with specific issues can be found at the bottoni adadation sheet. Indeed,
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some agricultural practices or local conditions also need to be takeacouunt within the RED

methodology, for instance no tillage, or carbon storage due to straw incarpanddi soils. Issues like

"Land-Use-Changes", "Ctorage", "Improved agricultural management”, have been added to

specifically address and take into account these subjects in eadato@icsheet. Another specific

module, containing allocation calculations, is described in the followinmpsect

2.4.3 Result module and general information

S

" A results in Non- allocated Bllocation Allocated
[l 6 00 1. SRR oru results Factor results
=
¢

Production of

2 B J—

1 Ewraction of oil
1" Hydragenation of vegetab

1% Transport of FFE

19 Transport of Ol
" Transport of HYO
1 Filing station

1= Totals
-

20

- L]

- w Track changes OFF E
21 |Calculation per pitase N

-

from Oil Palm (process not specfied)

Allocation factors

Version 4 - Public

"
Emission reduction
Foszil fuslreference [diesel]
833 900k, MM
GHG emission redustion
203

Extraction of oil -
96,22 to Palm oil
4.8% to Kernel meal

Calculations in this Excel sheet__

r S B . hodology Ey .
Dimctives 2008/28EC zndl 2009/30/EC

e follow JEL caloulations by usng Lk
wmlues 23 for CHA and 292 for H20

Az sxpluined in “About” under “Incenzistent use of GPa

LA

when uging thiz GHG calculation tool, the BiDG‘.aue calculation rules must be respected.

Tihe uls are included in the zip file inwhich Eou dewnloadd this tool. The rles are also available at www BioGrace.net
Y | L .

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

» “
Detailed Track change
results button

sheet, It is made of 4 main parts

"-: :.: ."~,..:
\ / v
Global RED default General
Results to use values information

Detailed results:this first part gives the step by step results before and aftea@din. The aggregated

results given by white text correspond to the one given in annex V of th€9RE the box below).

Several calculation modules can contribute to each step. The resulb ehedcle are given in the line

with a black police (see the figure following the box).

C. Methodology

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

lated as:

'Echc+En!+Ep+er.i+£u_e:m_e

e ™ Ceer T Cer

11
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| Direct land-use change ||::> € €
| Cultivation | ——> € e
| Transport raw material | :m’ esca
| Processing step 1 | ———> €¢p SN
|Transportintermediate productl > €y vt eep
| Processing step 2 | — eep —
€

| Transport biofuel | > €y

Filling station > €y

Global results to use:the first column of this part gives step by step actual results addufor the
present Excel sheet. The second column, column F, is very important totedlicadbGHG emissions
for this pathway. It enables using a mix of both disaggregated default valuksaggregated actual
values. The box at the end of this part highlights this aspect.

RED default values:Column H gives a clear and direct comparison with the default vakes fiam

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 tii® GH
emission reduction achieved with this biofuel pathway as comparedstbffes. This data is to be used
to show that the sustainability criteria on GHG savtiage met (or not). Allocation applied for the
calculation is also highlighted (in percentage for the concerned stap)important parameter in the
result. A last box offers the possibility to change the Global Warming Ratendrder to cope with the
revealed inconsistency on this topic (for more information, pleasetoeel | nconsistency in use of

global warming potentials and to2.3 Comments).

Please note! You will find in column F of the result module very important checkboxes. Tleey ar
here for implementing the possibility left by article 19, 1, c) of the RERssess GHG emission
from a mix between disaggregated defaults values given in annex V, paH,Dfdhe RED, and
disaggregated actual values. The “A” of the checkbox list mean$ithedlue used for this step in

column E is coming from the Excel sheet actual calculation. The letter Bahsithat the value used

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

12
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for this step in column E is coming from the RED disaggregated defaut (@kesented in column
H).

For instance, if you want to use for the cultivation gtgphe disaggregated default value of the RED
and only for this part, than you should choose the letter “D” from the checkbokliist 6. The
letter on lines 8 and 10 of the same column F should stay positioned on “A” to get thatkalcies

calculated in the modules below of the BioGrace tool.

Please, also refer to for more explanation on the methodological rules for

applying such possibility.

2.4.4  Allocation modules
Allocation calculations to devide GHG emissions to the main product anebdoegts are done in

specific modules, as illustrated by the example below.

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

Allocation Total emission before allocation: gCO  2eq/ MIgmanol
over main- and byproduct

Emissions up to and including this process step: 89,19 g COy,eq / MJethanol

Main product: Ethanol Energy content (1 ton) 26 810 MJ 53,08 g COz,eq / MJethanol
By-product: DDGS Energy content (1,14 ton dry matter) 18 240 MJ 36,11 g COz,eq / MIethanol
Total: 45 050 MJ
Total emission after allocation: g CO  3eq / MIEthanol

The emissions of processing steps up to this separation point are sgitdvethe energy contents of

products. The energy content of products can be found in the "Standard valugsathem O.

Energetic allocations are calculated from energy content of productigliedlby their specific mass.
This energetic part of the product leading to the biofuel is multipliedébtothl result obtained up to this

point to get the "after allocation result".

The formula is hereby detailed for ethanol from wheat:

Total emission before allocation X Ethanol energy content

Total emission after allocation =
Total energy content (ethanol + DDGS)

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

example below.

Allocation factors

Ethanol plant
59,5% to ethanol
40,5% to DDGS
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2.4.5 Units used
A major point of interest is that the tool is designed with all tha dssociated to specific units that

cannot be changed without changing the formutas.strongly advised not to change the units but to

convert the user’s units into the ones that are proposed in theol.

For each input consumed during the life cycle, the quantity of input is convettesl quantity needed
per MJ of biofuel. This quantity is then multiplied by the global warmingrpieis for CQ, CH, and
N,O which results in C@equivalents.

2.4.6 Specific calculation points to be known

Yield Yield Emissions per MJ ethanol per kg wheat
Wheat 5205 kgha' year" T8 58T Mlymes ha™ year” g CO; g CH, gN:0 | gCO; .y g CO; .y
Moizture content 13,5% 1,000 W7 Ml ppeas o

By-product Straw 2143 kg ha' year” 0,128 KmesMemancs

Energy consumption
Die=el 3717 WJ ha' year? 2.m 0,00 0,00 2,01 £2,54

- -
| MN-fertiiser 108,3 kg N ha year” 7,59 0,02 003 1580 123,42
| K:O-fertiizer 16,4 kg K0 ha™ year” 022 0,00 0,00 023 1,81
: P,0.-fertiizer 21,6 kg P20, ha™ year” 0,51 0,00 0,00 0,54 4,20
| Pesticides 2,3 kg ha” year” 0,57 0,00 0,00 082 492
e

In this example, the agro chemicals needed for the cultivation step af afeeshown on the left, in kg
per hectare and per year. On the right part the emissions of greenhouseMaopethanol are

calculated, using conversion formulas in the cells.

This calculation relies on the match between the name of the inputsr(fii¢éer”, “K ,O-fertiliser”, etc.)
and the names in the “standard values” sheet. Excel formulas ar® usdidhe right GHG emission
coefficients for each input (formula “VLOOKUP” in Engli$hlt is therefore very important to use the
appropriate name of input/output if one changes an input value in the caltslagiets. For instance, if
the user wants to use an own standard value, this value has to be crdaédsertdefined standard

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

2.4.7 Details about NO calculation
N,O data for default values of non EU-imported crops are derived from caloslatoried with the

DNDC model. This model takes into account direct and indirect emissionsagevEU data have been
used for each crops, type of soll, climate, etc. For more detail on thesataihs, please refer to the

JRC documentsFor imported crops a modified IPCC tier 1 methodology has been applied.

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

® Linking an economic model for European agricultwith a mechanistic model to estimate nitrogen eantbon losses from
arable soils in Europe, A. LEIP & al, JRC, Biogeesces, 5, 73-94, 2008

14



For the implementation of new pathways or in case of calculating aetualsvfor cultivation (for which
all the input numbers for cultivation have to be replaced, this is one célthdation rules), one of the
methods laid down in the IPCC guidelines for National Greenhouse Gas Inventotiese 4, Chapter

11(2006), tier one , two or three should be used.

15
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3 Function 1: using the tool to have details on default value
calculations

The BioGrace tool makes transparent how the default values of the REeRaleulated. For each

pathway of production, a dedicated Excel sheet presents the details ofalieddfie calculations.
The list of the pathways can be found in the “Directory” sheet with lmksth pathway excel sheet.

All the necessary input numbers are presented per phase on the exceludtivedton step, handling and

storage of the biomass, transport to plant, plant, transport to depot iagdstiition.

The same framework is used for all pathways:

Default values|

Summary of -’
the Results

|

|

7/

Inputs and //’
input data \

\

Calculations
\ using
T ouieed issions v standard
= s || 7 e S /, values

— - ————

Troe o e D : X y2
;
1
I
I

b W[ About . Directory | E-Wt (NG-b). o F-Rs - H-Rs . User defr dard value: Standard values 72 Ml

The calculations are presented step by step, following the well td ayym®ach.

Looking in detail at this calculation sheet gives a lot of information on hewalculations were made
and on how the RED methodology was appiii€er instance and without being exhaustive, you can find
detailed information on the following issues:

e Whichsteps and inputs have been taken into accouimt the RED default value calculations:

6 And in some cases, the inconsistency betweenlasitmus carried out for default value and RED méthiogy.

16
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0 The different steps encompassed and the way they are modelled (tiasrit@f corn

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

o All the different inputs taken into account for the calculation (and cealygrone can

deduct the inputs not taken into account));

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

formula is then visible) ;

e Standard values used for calculating default valuedike LHV, the GHG emission for

producing one kg of Hydrochloric acid, etc ;

¢ How energetic allocations are madésee the allocation module for this as well as the

recommended rules) ;

e How energy surplus is taken into accounfsee the energetic calculation in each pathway with

energy surplus for detail examples) ;

 Intermediate calculations in column E, where all the yields are expressed fykai* and in

MJ of biomass input (wheat, etc.) ;

 GHG emissionsas calculated from the input numbers, in columns H, | and J, respectively for
CO,, CH,and NO ;

e The difference between typical and default valuethis difference is achieved by multiplying

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

e Specific emissions calculateth modules at the end of each excel sheet: annualised emissions

from carbon stock changes caused by land use changsi@@&ge, etc.

e Total emissions before and after allocationThe 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 eatkHeeate

17



4 Function 2: Adapting pathways to calculate an actual value

The BioGrace tool allows economic operators to adapt the default vidutatians for available

pathways. It could thus be used for setting up calculations of its own aghuel v

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

situations:
¢ Changing input data ;
e Adding specific standard values for existing inputs ;

* Adding new input in the process ;

4.1 Modifying input data only

Calculation sheets of the BioGrace tool allow economic operatorscidatal an actual value for existing
pathways. This adaptation can be perfortmgdhanging the input valuesn the appropriate calculation

sheet.

You should first take notice of the documeni which includes a specific chapter
"Use of starting values in the BioGrace GHG calculation tool". Comgply these rulegjou can

modify the value of all white cells

In order to keep track of these changes, we recommend turning onrdck changes”.On each of the
Excel sheets for the biofuel production pathways you can find (on the left, néap thfethe sheet under
the results) an orange “button” which is named “Track changes: ON” oK Eteanges: OFF”. You
should put this button to “Track changes: ON”. This will cause that a changelinaall be marked by a
yellow background-colour and a red box around the cell. This helps to keepft@mEnges from the

original document which will be helpful for any certification supervisibany actual value certification.

Specific attention has to be paid when the input numbers are availaldéfarentunit. The new value
has to be expressed in the exact unit mentioned in column D. Please, alstelodtkined result for

any error or inconsistency.

4.2 Adding specific standard values for existing input

Standard values are used to convert input numbers into greenhouse gamemithe tool applied the
same standard values as the European Commission has used for calcul&iBD thenex V default
values. However, users can define their own standard values and use thetadh Wtas part gives a

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

18
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In order to do so, the dedicated excel sheet named “user defined standardshalulkesbe used as the
excel sheet “standard values” is protected and cannot be changed.

Adding new standard value requires applying the following principles:

* The name given to the added input in the “user defined standard value” shoiifdreatdrom
all the existing names of column C of the “standard value” sheet ;

« The name of the standard value, once defined, has to be written exactly in¢h&aam
calculation sheets where it is used;

* The formulas in columns H, | and J of the calculation sheet have to be @dhEokénstance, the

column position of the LOOKUP function must to be modified to be coherent with thie ginit
of the new standard value.

e Sources of the data should be clearly stated (se&idhe )

Step by step example :

The tool user wants to add a specific standardevilun-hexane instead of using the n-hexane stdnddue pre-
defined in the tool. For that, the following stepast be performed:

e Step 1: first, get to the "User defined standard valsieget. This sheet is framed exactly the same as the
"Standard value" sheet.

| BioGrace GHG calculations - version 4.3 [Mode de compatibilité]

Al B C D E F G H 4 K L M N 4]

w.biograce.net Intelligent Energy Europe

About | Directory

DARD
De
| |iSer deéfined standard valies
Example 1 (diesel from standard values) 0,0 87,64 | 0,0000 | 0,0000 87,64 1,1575 832 43,1
Example 2 (methanol from standard values) 0,0 92,801 0,2900 | 0,0003 100,15 1,6394 793 15,9
Example 3 (N-ferfiliser from standard values] | 2827,0 8,68 | 9,6418 58172 0,00 48,59
0 0,00
0 0,00
0 0,00
0 0,00
0 0,00
0.0 0,00
1 SR - > e 2 x .0 000
4 b M| “HSF < H-Po - H-Po (CH4 capt) ~ CNG-wM ~ CNG-dM ,~CNG-OW - P-Rs | User defined standard values -~ Standard values %0 [[d4 I

e Step 2: Write the name in the first available free lofethe standard value in column B ("n-hexane-ugerl"

Think about checking that the given name is diffiefeom any other of your added values and of Skatidard
values" sheet.

e Step 3: Add your own values in the columns with the ayiate unit (from column D to R). If you have a
unique value in g CO.q(and not in C@ CH,, N,O), than fill out the first column in g G@&s the columns G
and K, with unit “g CQ.4 is calculated automatically and should not bengeal. Please, note that you also

have to add “0” value to the two other column @, and NO) the other cells to avoid error messages in
pathway calculation.
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STANDARD VALUES

parameter: Comments GHG emission coefficient

gCO/ka gCHJ/kg gN:O/kg gCO../kg gCO, /M1 gCHJ/MI gN,O/M g

from stai 0 87,64 1 0,0000 i 0,0000 876388889 1,1575
Exampl hanaol from 1] 92,80 i 0,2900_ i 0,0003 :100,147473 1,6594
Exomg) | P I O =1 - N -1 S R= B 1 e R 48,93
3 g 55,40 | 0,0000 ;| 0,0000 554
L T e e e e e T T T ] e e e e = -
0 0
0 0
] ]

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

—
ajulations =

Gas EN

onised C iy
Har !“.‘j"; Greenhousé
Blotuet =

ANDARD VALUES

parameter: i Remark / question
unit:
r defined 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 thisifieatistandard value. Modify the name of the n-
hexane input called in column B into "n-hexane-lisePlease note that the name must be exactlyenritt the
same way as in the “user defined standard valuegtsiModify the quantity if needed in column C loé tsame

line.
A B L 1] E F G H | J K L

77 Matural gas input / KJ stean 1111 W7 W gpam
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 / MJ giaam
20 Electricity ELl mix MV 0,001 KJ /Mg, 0,13 0,00 0,00 0,14
a1
82 TChemicals — ~ ~ ~ "7 T T 7T
&3 nHexane.userl _ _ _ _ _ uguiu‘ﬂu_rr 2 0,23 0,00 0,00 0,23

Total 546 002 000 589

9 CO0s e | Mdjo
4y H-Sf “H-Po .~ H-Po (CH4 capt) .~ CMG-wM -~ CNG-dM -~ CNG-OW .~ P-Rs User defined standard values Standard values %0 {INl

» Step 6: Check and eventually modify the formulas in cotuH, | and J if they are not are calling the right
columns. This could be the case if the unit of ymadified standard value is not the same as theofitine
pre-defined standard value of the same productirsteince, the existing n-hexane standard valga/én per
MJ. If you want to enter GHG data per kg for n-heecuserl, then you need to change the formulaein th
pathway calculation, in column H, | and J of theliwhere you have added "n-hexane_userl". Forfthiaty
the example below (the column position to changesapwn in yellow):

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

New formula in cell H83 =$C83*$E$70*VLOOKUP($B83;'Standard values''$C$B$60;3; FALSE)/$E$184

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

Step by step example :
The tool user wants to add a new input in one efpéithways. For that, the following steps must éxéopmed:
e Step 1: First, in the pathway you are working on, gethi® module where you want to add a input.

Intelligent Eng

About

Storage of FFB Quantity of product Calculated emissions

sg FFB 0,980 Mz I M= 294 941 Ml=s ha' year” Emissions per MJ HVO
=8 0,980 MJ/ Mdsrs smpee gCO. gCH.

57 Energy consumption

58 Die=el 0,00000 T I M=z 0,00 0,00

59 Electricity (NG CCET) 0,00000 M M=z 0,00 0,00

B0 0,00 0,00

61

62 | g CO; g | Moy
)

e Step 2: Insert a new line with the function "insert" BX%cel (right click).

Cut
23 | copy i C ) E F T H i i I
[ Paste Intelligent Energ
Paste Special.., hns f A = urope
2l Insert
52
g3 Delete
54 Clear Contents Quantity of product Calculatedeissions E
85 = 0.980 WMz / Mdezg 254 541 WMle-z ha year” Emissions per MJ HVO pE
cg| &1 Eormat Cells.. 0.850 WJ/ Moz o gCO:  gCH,  gN0| ge0:.
57 Row Height...
58| Hide 0.00000 W1 M= 0:00 0.00 000 000
]
59 - 0.00000 M WMl 0.00 0.00 0:00 0:00
Unhide =
a0 Total  0.00 000 000  0.00) |
L P e P @y 5
62) A s o Result g COy g/ My 0.00
g2l =, 4 = .

e Step 3 :Fill in the line with the name of the input (colarB), the unit use (column D), and the quantityduse
(column C). Please check that the name of the anfghed is the same than in the table of the "steshatalue"

sheet. Also verify that you use the same unit #asting input.
A B £ 8] E F G H | J

c3

2 Storage of FFB Quantity of product Calculated emissions
55 FFB 0,980 M=z # M=z 294 841 MJ--z ha year” Emissions per MJ HVO
5 0,980 MJJ Mdesz e gC0: gCH. ghtC
57 Energy consumption
58 Diszel 0,00000 M/ M=z 0,00 0,00 0,00
59 | | —Ectricly (ING.CLGT) — — — L0000 MLl — - — —[— 0,00 0,00 oo
60 | HFD D.DSDDDI"\-'IJ [ ez i I

______________________ L1
&1 Total 0,00 0,00 0,00
52
83 Result G C0sg | Mo

e Step 4: On the same line, add the calculation formutasolumns H, | and J according to the unit in whicé
GHG emission coefficients are expressed (per kzeotMJ). Formula can be copy paste from existipgiin
When formula written or copied, please check thatgroper cells have been used in the formula lzetcunits
are consistent. The same work can be carry ouslimm M if this “info” column exists for this modeul
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Intelligent Energy Europe

About

Calculated emissions

FFB 0,950 Mdess £ Miocg 294 941 MJess ha” year' Emissions per MJ HVO

6 : n,aanzru PR s gCo; gCH

57 Energy consumption

58 Diessl 0,00000 M f M= 0,00 0,00 0,00
59 Electricity (NG CCGT) 0,00000 K/ M=z | = — — =080 — 608~ — %08
&0 [HFO 1 0,0300010J f Mo L _|=ic5_u‘s_sl_ _UELD _ _uﬂu
61

Step 5: Check that the “Total” line is correctly takingo account the added input. For that, the suoolomn
H to K must include the added line.
SUM + (0 % « f| =sumiHss:Hep)
A B [ SUMinumber, [number2], ... | E F G H | J K L

Intelligent Energy

Calculated emissions

55 FFB L9850 Mg Mg 294841 Moz ha” year” Emissions per MJ HVO perk
=5 0.980 MJ/ Moz opee gC0: gCH, gh:0| gCO: .

57 Energy consumption

=i Diesel 0.00000 Bl J M=z 000 0.00 0.00 0.00

58 Electricity (NG CCGT) 0.00000 W f M= 0.00 0.00 0.00 0.00

50 | HFO 000300 WM 0.457: 0.00 .00 050

&1 Total| =Sl}l.!ii15.| 0.00 0.00 0.50

4.4 Adding a new input in a pathway

Adding a new input that does not yet exist in the BioGrace calculationdndde done by using the two
previous step-by-step tutorials.

You will first have to add a new standard value in the “User defined standaed,\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 tool can also be used to set up new biofuel production chaggeduires some

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

The present part cannot provide a comprehensive description of the pramgsseH 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 indutsitputs in
column B when necessary. Be sure to keep the result overview box at the top dthoway,
and the 3 last generic modules (LUC, Improved Management Practicestdtége or

replacement).

Step 3:the most important part is to define the frame of the new pathway, mebhaingmbers
of steps (cultivation of agricultural matter, drying, transport, indalsgteps, 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 thepajape line.

Beware of adding allocation modules right after the separation stepad-fireducts.

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 partiemtorato the units
in which the input numbers are expressed. The unit in column D has to be compatible with th

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

Step 5:Add new standard value if needed (for more detail, please refer togauelv standard

value" part in the previous section "Adapting pathways").

Step 6 :Adapt the formulas of the column H to K when needed (see "adding a new inpuri* par

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 amubplio&lls

to each name and results obtained.
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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 aaltafyour product. A LUC

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

conversion of forest into agricultural land). The RED methodology and trari@ssion Decision of 10

June 2010 on guidelines for the calculation of land use carbon stocks forghsepaf Annex V of
Directive 2009/28/EC" give precise instructions on when and how to takectiss changes into

account.

A dedicated module is available in the BioGrace tool at the bottom of eachagathwill collect the
emissions caused by carbon stock changes from the LUC sheet. Thus you will ieedithisf LUC
sheet to calculate your actual changes in carbon stock. A declaretbLe@athway will apply to the

whole result of the pathway.

If you have several consignments with two different LUC values to be atéebffor instance one with

no LUC, and one with a conversion from grassland to crop land), please pseateseopy of the

BioGrace GHG calculation tool to declareTihe tool has been designed with a single LUC sheet that

doesn't enable calculating simultaneously two or more GHG valuesith different LUC values.

Step by step tutorial :

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

e Step 1: In the pathway you are studying, answer "yesh#&question "Does land use change occur?" of the
LUC module. For that, use the checkbox list nextt®question. Make sure that “macro” is authorised
operate (this is the case when the text in the nuédule changes into the appearance of the figuoevpe

e Step 2: Value and text called from the LUC excel shéentappear.
Lone |'wn.1

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

114 =1 ‘Land use change

115 From : \Warm temperature moist : Native forest (=30
116 Does land use change occur? l\fES—L| Europe ; High activity clay ; No till ; No input
1T Goto Te - Warm temperature moist ; Cultivated/croplar
118 sheat LUC tillage - High without manure

119 to calculate the land use change Emissi
120 gl

121 Resulting land use change 19,16 ton CO; ha™' year” 47¢
122

123 Bonus (eB) U‘gl COze/ Mdzthza C
124

125

126 Result

A
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Step 3 :Go to the LUC sheet. You will there find a framelwéor calculating the carbon stock changes from
reference situation to actual utilisation. The affBHG emissions that need to be added to youmgathvill
be calculated from that.

Step 4 : Select the type of calculation you want to uBgo kinds of calculation are possible: one usirg th
default values listed in de tables "Commission Bieci of 10 June 2010 on guidelines for the calautabf
land use carbon stocks for the purpose of Annex Miective 2009/28/EC", called default calculati@md a
second one if you have your own value for carbonkst calculated according to the guidelines insémme

Commission Decision (called actual calculajion
A B L ] E F G H | A K

1
14 Reference land use : The reference land uze zhall be the land use in January 2008 or 20 vears before the raw material was
S0Czr : Seil organic carkon [ton C / ha]
g F.u : Land use factor reflecting the difference in =oil organic carbon azzociated witht he type of land use ca
17 g : Management facter reflecting the difference in =oil organic carkon associated with the principle manag
18| F : Input factor reflecting the difference in 2oil organic carbon azzociated with different levelz of carben in

20 ‘Cal{:ulatian : Pleaze chooge your calculation type bellew, and then fill the adeguate part of the questionnary

72 : Which type of calculation do you want to uze ? m‘ :

23 . I

2+ |Default calculation (no actualand acurafe data are available) laetil o o o =

o5 | The default calculation are based on the calculation of the Commizsion Decizion, with the following assumptions

75 -the arga concerned iz 1 hectare. Az a result, the facter A (ha / area concerned) equalz 1.

27 - the =oilz in question are mineral 2oilz. For erganic =eilz, appropriate metheds =hall be used (zee paragraph 4.2 of the Commizzion Decizion).

]
a

Step 5 — Default calculationFirst, you need to have with you the “Commisditetision of 10 June 2010 on
guidelines for the calculation of land use carbtoelss for the purpose of Annex V of Directive 200REC"
where all formula and data are available. In the gedicated to default calculation, fill the neddeformation
and data in the white cells. These cells are nogus pre-defined list. You should refer to theommhation
given in column L to find the tables from the Corsgion decision. Please, use the same wording lieaone
use in the communication paper of the Commissiaielthat cells in light green are automaticallietllfrom
other cells. For that, begin by filling “actual thnse” part. In the bellow example, the actual las€ is a crop.
That is why no Gis taken into account. The reference land use densil is a native forest in Europe, unde
an oceanic climate. Noyg and Frare 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 tharpby applying the RED methodology. A positiveual
shows a carbon loss from the reference situation.

B c

D E & G

88) ton C / ha

88 tonC/ha

1

nfa

n'a

67,4 tonC/ha
19.15.tun eq. COz/ ha/an

Resulting carbon stock
Resulting LUC

CSe = 172.0 ton C [/ ha

By=

CSR =

Step 5 — Actual calculation Fill in the white cells of the “Actual calculati® part. You should refer to the
information required in column B, and to informatigiven in column L. First, general referencesyur
actual value should be added in order to keep wadke source and quality of these data. In caAseethods
other than measurements, you should confirm thaiate, soil type, etc, are taken into accountii ts not the
case, you cannot use your actual data. At lastjfzelactual Carbon stock in soils (SOC) and caduomained
in vegetation (CVEG) for actual and reference usés.formula from the RED methodology is then uedet
the annual carbon changes.

A B C D E F

()
1]
LA
-

1

g0 | Type of data use measurements

o N e o Field measurement from a ﬁj‘;;?§|:;|a|l|?;l;lﬁtl;_1_00 plots. carried out by the Ex
B2

b3

=

56 | If using data from other methods than measurements :

57| Please confirm that they take into account :

G5 climate Yes

(1] soil type yes

70 land cover yes

71 land management and inputs. yes

72

73| Resulting carbon stock in soils SOC,= 70.2| ton C/ ha S0Cgr= 102.0) tan C / ha
74 | Resulting carbon stock in vegetation Cuzge= 0.0/ ton C/ ha Cyzgr= 80.0{ton C/ ha
75 C8p = 70.2 ton G/ ha C8g 1820 ton C/ ha

76

Resulting land Use Change

.

20,5 ton CO; ha™ year™

Step 6: Check in the last line that the proper valueaited. If it is not the case, get back to step d emose
the appropriate calculation type.

80
81
fi2

1
LUC : value that will be used in calculations: |

Default calculation (no actual and acurate data &

1916 ton eq.CO; ha' year' |
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Step 7: Check in the biofuel production pathway where ypeed to declare a Land Use Change that the LU

value is there. Please, also check that no Impragedultural management is declared in the modgle

below (See the next section for more information).

www.blograce.net kbbb
i nk 2 rope
) ations OV . oin Euro
cad Cal \atlo’ Ermissions
HarmomsE™ o ouse Ga
1 oy r“.ee-"\. 0L
116 Does land use changs occur? I ves j Europe . High actvty clay . To Tl Tlo mput
117 Goto Te :  \Warm temperature moist - Cultivated/cropland : - © - © High activity clay : Full-
118 shast LUC tillage . High without manure
119 to calculate the land use change Emissions per MJ ethanol
120 e e e e - - - = g COz g CHy g N0 g €Oz

121
122
123

______________ T ol el

Bonus (2B) g COZ.EI MJEtmanel

470.97 0.00 0.00

0,00 0.00 0.00]

470,97

0,00

ol

126

TZT
Ty

ikt] Improved agricultural management

130

132

- Soil carbon accumulation

Does improved agricultural management occurs? | no o

Result g €02 cq /| MIEthano!

Emissions per lJ ethanol

A70,97

1057

C

6.2 How to use the Esc sheet?

The EcSheet is to be used when the user wants to claim increased carbon sbidskiecause of

improved agricultural practices like no tillage, increased residwgporation, etc.

This excel sheet is built on the same model than the LUC sheet. Taeitsgs 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 irsgakeén into account. Please also
note that g,has a different sign than:ea positive g,means that carbon stocks are improving in your
soil, and thus that the GHG result of the pathway should decrease, whpos#ts/a ¢ means carbon
stock losses. This difference comes from the formula of Annex V.C ofEBe fRat define g,has a

carbon stock accumulation from which the feedstock produced should take somagetva

Please note that if you have also a change in the above ground carbon stock twhabtyermgthe land
use type, you should use the LUC shBetnot use K., sheet if a Land use Change is also declared

for the same biofuel.

6.3 How to use the N20 emissions [PCC sheet?

N,O emissions are to be taken into account in the GHG calculation of your prodesz. drhissions
mainly occur during the crop production step because of soil’'s microordarstivity. In each

pathway, during the crop cultivation step, fieldNemissions are to be calculated. A specific module in
the sheet “NO emissions IPCC” is dedicated to this calculation. A short cutvble white cell to fill in

leads directly to this sheet.
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BioGrace tool follows IPCC guidelines 2006 fogONemission calculation as explained in chap 110“N
emissions from managed soils and @missions from lime and urea application” (see the “BioGrace
calculation rules” document for specific recommendations about the usie ofdathod). At the beginning
of the “N,O emissions IPCC” module, a short introduction presents the methodology ittséuew
additional hypothesis used in JEC calculations that have been intetbioréhe module. This module
details the calculation of the thregONemissions sources that occur during the agricultural step: direct
N,O emissions from the field, N indirect emissions due to leaching and runoff agidlindirect

emissions due to Nd-and NOx volatilization.

Step by step example :

For N,O emissions calculations for a pathway, pleaseyaiel following steps:

e Step I Fill in the name of the crop and the generalimfation about your pathway in the Crop data boxu Yq
can choose between 8 different crops.

Crop data.
Pisase anfer the data for your crop in the blue ceils
General information Table 1: Crops covered in this tool
Cropname| Sunfiower Abbreviation glossary Sugarbest  Vheat Corn Sugar cane Rapeseed
Crop yield (fresh matter) 50000 kg s /hafyear Fresh matter = m
Humidity (%) £5.0% Ory matter dm
Crop yield (dry matter) 18200 kg s haiyear Ton t
Straw yiekd (removed fromtne i) | kg dmvhaiyear N mass in .0 N20_N
Put "yes"when the crop is irrigated OR when rainfallin rainy season
Is the soil water saturation high ?| no (1) minus potencial evaporation is higher than soil water holding
capacity, If not known, the average nirate leakage wil be applied.
[l Fair season: period when ainfall 015 * Pan Evaporation

e Step 2 To calculate DO emissions for a crop that is not listed in Tahléhen enter the name of the crop in
Table 1 and fill in Table 4 of this module. Moréarmation on how to fill in Table 4 is available IRCC 2006
chap 11, Table 11.2.

T u W X A Zz AL AB AC AD AE AF AR

42
i Table 4 Hag slope intercept  AGoup (AGour 1000+Crop{THiCrop(T)  Ruzr e Ty BGoyr LHV (MJ/kg! sources
44 Sugar beet 0,0150 0,10 1,08 298 1,16 0,16 020 0,010 0,23 4,88 16,30 IPCC 2008, chap 11
45 Wiheat 0,0080 1,51 0,52 2851 2,54 154 024 0,0050 0.61 1189 17,00 IPCC 2008, chap 11
- Com 0,0080 103 051 2038 2,08 108 022 0,0070 0,45 371 18,50 IPCC 2008, chap 11
&7 Sugar cane 0,00 1,00 0,00 0,00 0,00 19,50 IPCC 2008, chap 11
&5 Rapeseed 0,010 1,50 0,00 28,80 2,50 150 018 0,0170 0,48 9,12 26,40 IPCC 2008, chap 11 |
49 Sunflower 0,0070 210 0,00 40,32 3,10 210 022 0,0070 0,68 13,09 26,40 IPCC 2006, chap 11 |y
50 Soybeans 0,0080 0,93 1,35 D2 2,00 1,00 0,19 0,0060 2 0,38 7,20 23,53 IPCC 2006, chap 11
£ Paim 0,010 0,00 1,00 0,00 0,00 24,00 IPCC 2008, chap 11
52 New cropil
53 New crop2
54 New crop3

New cropd

» Step 3 In case of Land Use Changes (LUC) or modified ag@ment practices, then the “LUC” or “Esca”
sheets should be used to calculate the carbomimsenter the value in cell C29. Go to sectionsa6®6.3 of
this manual to know how to use these sheets. Wiek$ca sheet is used to calculated C losses diatge
in agricultural management, please note that otignwnegative results are obtained, C losses anallct
occurring. In this case you should change the sfghe result and insert the obtained value in C29.

27 & ific information in case of Land Use Chal or modified mal ment practices

28 | What type of land use change iz it 7 I Forestto arable | v Use "arable to arable land” in caze of modified practices
25 rC;rh-nnTJs; d-ueTuEnF u;e:h ;'Lg;' 0 rhar-)re;r : Pl=aze. calculate this value by using the LUC sheet
. or the E--.zheet for modified practices

» Step 4 If the name of the crop selected in cell C19itisex sugar cane, or Palm, then further information
should be given in the third part of the Crop dada.
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or the E--.sheet for modified practices

G

Amount of vignazze applied to the field :
Amount of fitter cake applied to the fisld:
N content of vignas=e applied to the field:
N centent of filter cake applied to the fisld:

Please, fillin the following cellz only when a text appears,

Text appears when the adequate imporied crop iz selected in the above section (cell C19).

[ ]

kg of vignazze dmikg =ucar cane fm
kg of fiter cake dmikg =ugar cans fm
kg N/t vignazse
kg M/t filker cake

Default value used by RED

RED uzed by default 0.94
RED used by default 0.01
RED used by default 0.35
RED used by default 12.5

Step 4 - Calculation of direct NO emissions from managed soilSfwo more input data are needed for dire
N,O emissions calculations: the quantities of N sgtithfertilizer and N organic fertilizer appliedo¥ should
refer to the “BioGrace calculation rules» manugtnow which fertilizer should be taken into account
Intermediate calculations are shown in Tables 2,ahd 5 and the total of direct@® emissions are found at

the bottom of the box.

Step 5 - Calculation of indirect NO emissions from managed soil®\utomatic calculations are made using
previous input data. Intermediate calculationsNg® indirect emissions due to NH NOXx volatilisation and

leaching are shown in Tables 6 and 7 (resp.).

s7 Indirect N;O emissions from managed soils (Tier1) See Table §, Table 7, Table & for intermediate calculations (right side of the this sheet) Table 6  Volatilization =
average
T 119,70
average min max Fonl 0,00
Quantity of NH, velatiized(IPCC Tier 1). [ HH M kg 38 358 Frac casy 20%
Quantity of nitrate leaching (IPCC Tier 1) | NO:_N (kg) 0.0 0.0 R 10%
NH&NO, 11,97
Emission factor for NH volatiization (IPCC Tier 13: | EF, (%) \ 1,0% 0,2% 5,0% \
Emission factor for Nitrate leaching (IPCC Tier 1 | EF: %) S 0,1% 25%
£ 1,0%
[source - from IPCC 2006
kg M:0_Nihaiyear kg M:O/halyear
1.0 fram pheric ion of N [ nopatopn 0,007 1,80 [ 0,01 2,82
Emission of N0 from nitrate leaching elfect:l MNoO(Lj-H 0,000 0.00 0,00 o.00 0,00

L 8

o |w o oo o
M= S |o &

Step 6:The total NO emissions are given in yellow at the bottom efsheet.

E F

B

per ha
per kg dm
per WJ of crop

Value to report in your pathway :

1t}

& TOTAL N,O EMISSIONS (Direct + Indirect N,0) from managed soils (Tier1)

kg N-0_MNihalyear kg N-O/halyear
average miin max average min max
1,63 0,37 539 258 0,58 8,46
0,08 0,02 0,28 0,13 0,63 044
0,0043 0,0010 0,043 0,01 0,00 0,02
--------- -
[T 2,56 kg N.O/hatykar

6.4 Inconsistency in use of global warming potentials

following application in each excel sheet:

Global warming potentials (GWPs) are used to convert methane and nitroughcegévalent carbon
dioxide. During the project, an inconsistency was found between the GWP®ugwldalculation of
default values listed in Annex V.A, Annex V.B, Annex V.D and Annex V.E of RED and WiB<

prescribed in Annex V.C point 5. For this reason, two calculations ardlgassine tool through the
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Calculations in this Excel sheet......

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

IEC cal | GWD
'_Ma.LLLes_ZS_toJ_CI:IA_am:LZQB_f.or_N.ZO

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

6.5 Declaring the 29g Bonus

If you are carrying out your own calculation and that your land enters into one obtlcategories of
land described in point 8, part C, of annex V of the RED, you can add an extra bonus of 280Mjé€O
your pathway. This can only be done from the moment that the European Commissioimkds def

degraded land and heavily contaminated land.

Within the BioGrace tool, this bonus has to be added in the Land Use Change nwodteyain the

picture bellow.

14 =) ‘Larld use change

15

16 Does land use change occur? | no *]

19 Emissions per MJ ethanol

20 g Coz g CHy QM0 gCOz o
21 | -- Resulting land use change. — — 0,00 tap CO; ha year” 0.00 0.00 0.00 0.00
gj I_ _______ B_nnu_s (_BB} 29[9 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 {b) falls into one of the following categories
8 (i) severely degraded land. including such land that was formerly in agricultural use:
29 Improved agricu“urm management (ii} heavily contaminated land.

The bonus of 29 gCO3-,/MJ shall apply for a period of up to 10 years fram the date of conversion of the land to agricultural use

30 Bica 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
E
35 5
The categories referred to in point 8(k) are defined as follows
35 (a} ‘severely degraded land’ means land that, for a significant period of time. has either been significantly salinated or presented
37 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

30



7 Why was there a need for a BioGrace project?

7.1 Historic of the RED calculations

7.1.1 A need for GHG reduction guaranty
For calculation of the default value LBST (Ludwig Bolkow System Teglend JEC consortium (JRC,

EUCAR and CONCAWE) have - on request — delivered input to the European Coonmidse
European Commission has made the final calculations into the defael$ vatich are presented in the
RED Annex V.

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

purposes only if they fulfil criteria of greenhouse gas emission reductions

* Measuring compliance with the requirements of the Directive 2009/28/E@roamg national

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

Thus, the economic operators have to provide data regarding the GHG perfooiiueaebiofuels and
bioliquids’, following the appropriate methodology. Default values defined in Annex V.A, Avirx
Annex V.D and Annex V.E of the RED may be used by economic operators under precisersondit
(raw materials cultivated outside the Community, raw materialsratdt in the Community in areas
where the typical value for raw material cultivation is expedd be lower than the corresponding
disaggregated default value in Annex V.D and raw materials that are evagsidues 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 performedafiaboration project with the JEC

consortium (Joint Research Centre, EUCAR and CONCAWE) and LBST. Thts refstileir
calculations were used as inputs by the European Commission to be publishedxivAmmED and
Annex IV of FQD. LBST developed its own model software (“E3database Sefivend underlying

databases used to perform the calculations.

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

from the JEC consortium give detailed information on how these standaas veére calculated.

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

in the E3database. Thg are directly taken from E3database.

7.2 History of the tool and BioGrace project

The project BioGrace aims to harmonise calculations of biofuel greenhasi$&lgG) emissions and
thus supports the implementation of the EU Renewable Energy Dire2fi08/28/EC) and the EU Fuel
Quality Directive (2009/30/EC) into national laws.

This project contributes to the publication of a uniform and transpigseat standard conversion values
for GHG calculations, and to the elaboration of Excel files as wellassndly GHG calculators for
economic operators, auditors, and advisors to perform the GHG calculapdoysttep on their own.

These Excel files address the 22 most important biofuel production pathtealys doth directives.

The project results are disseminated to European stakeholdershthrodpsite, meetings, and a series of
workshops. National policy makers are asked to make reference td tfestendard conversion values

in their national legislation.

This tool is a result of the first step of the project, whose obgeetas to make the calculations that lead
to the 22 default values in the Renewable Energy Directive and the Galdy@irective transparent.
The elaboration of this tool was performed and commented by the partfigus ABEME, ANL,

BE2020, BIO IS, CIEMAT, EXERGIA and STEM respectively.
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8 Glossary

To use the tool, several terms have to be clearly defined. Some ofi¢fiiesons are based on the
directive 2009/28/EC.

Standard value: data needed to convert input numbers (given in kg, kWh, etc) into GHG @msissi
Examples are Lower Heating Values and values to convert 1 kg Nsfartli 1 MJ of natural gas into

CO,, CH,; and NO emissions. They are sometime also called "conversion factors".

Default values default values are the GHG emissions per MJ of biofuel given imlihestpart D of
annex V of the Renewable Energy Directive (see RED bellow). Thestep by step default values and
one global value for the whole pathway. They are derived from the typica bgladding an extra 40%
of energy consumption during the process stage. They may be used instead ghhagalnder certain

circumstances defined in the RED.

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

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

Input numbers: information on the itineraries of cultivation, industrial processeklgjietc. The input
numbers are the values in the white cells in the BioGrace GHG cadaulatil. 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 GHG calculation tool ivisedownloaded
and opened. These numbers were provided by the JEC consortium for the REDvekfas of the

Directive.

RED: Renewable Energy Directive, or Directive 2009/28/EC is the “Dueon 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 alignge in the carbon
stock because of changes in the use of the land. An excel sheet calleiCteadel sheet provides

information on how assessing them.

33



Align biofuel GHG emission calculations in Europe BioGrace)

Project funded by the Intelligent Energy Europe Programme

Contract number: IEE/09/736/S12.558249

Project coordinator: John Neeft - Agentschap NL (Agency NL) (formerly SenterNovem)

info@biograce.net

Www.biograce.net

INTELLIGENT
ENERGY
ELR G'P E

FOR A SUSTAINABLE FUTURE

The sole responsihility 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.

34


mailto:info@biograce.net
http://www.biograce.net/

