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éQué son los SAF?

— No todos los combustibles “alternativos” son sostenibles:

— El proceso Fischer-Tropsch, es utilizado para producir combustibles
alternativos a partir de carbon y gas natural a escala industrial. Dichos
combustibles son alternativos pero no sostenibles.

— El uso de ciertas materias primas de origen biologico puede también
generar impactos ambientales y sociales negativos.

— Existen combustibles alternativos sostenibles no biologicos

v De ahi que la industria comenzase a utilizar el término
Sustainable Aviation Fuel (SAF)

Bio = sostenible ? oS IATA Sustainable Aviation
=2V Fuel Roadmap

noBio = no sostenible ? (© 2015 International Air Transnort Association.
EIEASA IATA | '




éQué son los SAF?

« Eltérmino “Sustainable Aviation Fuel (SAF)”
ha sido acufiado internacionalmente desde la
aprobacion del estandar CORSIA de la OACI
en 2018 (Anexo 16, Volumen IV):

NORMAS Y METODOS RECOMENDADOS INTERNACIONALES
PARTE I. DEFINICIONES, ABREVIATURAS Y UNIDADES
CAPITULO 1. — DEFINICIONES

Combustible aeronautico sostenible en el
marco del CORSIA:

» Combustible aeronautico renovable o
derivado de residuos que cumple los
criterios de sostenibilidad del CORSIA.
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NORMAS Y METODOS
RECOMENDADOS INTERNACIONALES

PROTECCION DEL
MEDIO AMBIENTE

ANEXO 16

AL CONVENIO SOBRE AVIACION CIVIL INTERNACTONAL

VOLUMEN IV i
PLAN DE COMPENSACION Y REDUCCION DE CARBONO
PARA LA AVTACION INTERNACIONAL (CORSIA)

La pnmera edicién del Amexo 16, Volumen IV, que figura en este
documento fue adoptada por el Consejo de la OACT el 27 de junio de 2018
Las partes de esta enmi hayan sido desaprobadas por
mas de la mitad del m Estados contratantes hasta el
21 de octubre de 2018 an efecto en dicha fecha y seran
aplicables a partir del 019, segim se especifica en la
Resolucion de adopeion. (Véase la communicacion AN 1/17.14-18/78).

JUNIO DE 2018

ORGANIZACION DE AVIACION CIVIL INTERNACIONAL




éQué son los SAF?

— Genéricamente, los SAF deben cumplir dos requisitos:

e Combustibles de aviacion:

» Deben cumplir con las actuales especificaciones técnicas de seguridad y
calidad (de sustitucion directa o Drop-in fuels):

* ASTM specification D1655 (Jet A-1)
 DEF STAN 91-91 (Jet A-1) aﬂ:ﬂ}!%’

ASTM INTERNATIONAL

&

Ministry
of Defence
Defence Standard 91-091

e Sostenibles:

» Deben cumplir con determinadas especificaciones de sostenibilidad:
* Directiva Europea de Renovables (EU-RED)
* Criterios de Sostenibilidad de CORSIA (OACI)

* Esquemas voluntarios: ISCC, RSB...
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Definicion Combustibles admisibles CORSIA (CEF)

— Segun las definiciones del Anexo 16, Volumen IV, los combustibles elegibles
bajo CORSIA (CEF) incluyen los SAF CORSIA (combustibles sostenibles de
avi?gcionz, y los LCAF CORSIA (combustibles de aviacion de baja huella en
carbono

Anexo 16, Vol. IV definiciones:

Un combustible aerondutico renovable o
derivado de residuos que cumple con los Criterios
de Sostenibilidad de CORSIA segun este Volumen.

COMBUSTIBLE DE AVIACION
SUSTENTABLE CORSIA (SAF)

COMBUSTIBLE DE AVIACION @ Un combustible aerondutico de origen fosil
BAJO EN CARBONO CORSIA  que cumple con los Criterios de Sostenibilidad
(LCAF) de CORSIA establecidos en este Volumen.
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Densidad energética
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Figure 13 —Hydrogen-powered airplanes need a larger tank,
which reduces the fuel efficiency of short-range aircraft.

1.6
1.0
0.36
.
Liquid Jet A | Ethanol
Hydrogen | Syn-Jet
Bio-Jet
Hydrogen | Weight
is best (Ib/BTU)
per unit
weight
50% Larger
Engines \-‘
(needed for extra weight

of fuel and wing)

35% Heavier

Takeoff 15% more energy

Weight use on a 500 nmi

(20% OEW mission

Increase) (26% more on a 3K
259, Larger 'W'-Il'lg nmi mission)
{needed to carry maore fusl

since it contains less energy”)

Figure 14 —An ethanol-fusled airplane reguires a larger wing
and engines, thus reducing the airplane’s fuel efficiency.




Especificaciones técnicas: ASTM D7566 ATy

ASTM INTERNATIONAL

El estandar D7566 establece:
"El combustible para turbinas de aviacion fabricado y certificado segtin los requisitos de esta especificacion
(D7566) cumple con los requisitos de la especificacion D1655 y se considerard como combustible para turbinas de
la especificacion D1655 (Jet A o Jet Al)"

Synthetic Paraffinic Kerosine (SPK)

blending component, as described Esto permite que los

in ASTM D7566 .
Annex AL (FT SPK), combustibles D7566
Annex A2 (HEFA SPK), se integren en la

or Ann A3 (SIP .
ex A3 (SIP) infraestructura de

with the relevant Annex of D7566 compliance with the D1655 or
DS9191 daeronaves

certificadas como
combustibles D1655.

D7566, D1655,
Specification for Specification for
Aviation Turbine Aviation Turbine

‘ ’ 3 o A1) / Fuel Containing Fuels
_ Synthesized

Certificate of Quality: compliance \ l Certificate of Quality: distribucion yen

Hydrocarbons

Certificate of Quality: compliance with — ‘
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Cémo producirlo: Revision de las opciones técnicas

— En una década, se han aprobado ocho (8) rutas tecnologicas con
numerosas posibles materias primas.

— Una “ruta tecnolodgica" incluye la produccion de materia prima, su
pretratamiento y finalmente los procesos de conversion para producir SAF.

oil Pre treatment s Lipids conversion

Feedstock Qil production HEFA-SPK
Sugar Pre treatment o
Feedstock Sugar Extraction ~ Biochemical
Conversion

|

Sustainable Aviation Fuel (SAF)

Starch Pre treatment
Feedstock Sugar Production
F 3

ATJ-SPK, HFS-SIP

Thermochemical
conversion

FT-SPK, FT-SPK/A Fuente: ICAO Sustainable
Aviation Fuels Guide

Lignocellulosic
Feedstock

L

A 4
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Cémo producirlo: Revision de las opciones técnicas

D7566 A1l: Fischer Tropsch (FT SPK), 2009. 50%
D7566 A2: Hydro-processed Esters and Fatty Acids (HEFA SPK), 2011. 50%
D7566 A3: Hydro-processed Fermented Sugar (HFS-SIP) 2014. 10%
D7566 A4: SPK plus aromatics (FT-SPK/A), FT, 2015. 50%
D7566 A5: Alcohol to Jet (ATJ-SPK), 2016 isobutanol y 2018 etanol. 50%
D7566 A6: Catalytic Hydrothermolysis (CH-SK, or CHJ), 2020. 50%
D7566 A7: Hydro-processed Hydrocarbons, Esters and Fatty Acids (HHC-SPK or HC-HEFA- 10%
SPK), HEFA a partir de algas, 2020.

D7566 A8: Alcohol to Jet with Aromatics (ATJ-SKA), alcoholes, 2023. 50%
D1655 Coprocesado (biocrudos, grasas y aceites junto a crudo convencional) “bio”

a. 5%v

a. Esteresac.g.y acidos grasos (2018) y crudo FT (eg. RSU)
b. Biomasa hidrotratada (2023)

b. 24% v
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Cémo producirlo: Revision de las opciones técnicas

— Un gran numero de opciones adicionales estan en proceso para su

aprobacion (D4054), algunos de ellos en fase muy avanzada:

progreso

ESEASA

ASTM Task
Progress Eorce
Pathway Feedstock fead
ASTM
Balloting
Phase 2 OEM
Review
Hydro-deoxygenation Synthetic Kerosene (HDO-SK) Sugars .and \.llrent.
Phase 2 cellulosics (inactive)
Testing Hydro-deoxygenation Synthetic Aromatic Kerosene Sugars and Virent
(HDO-SAK) cellulosics
High Freeze Point Hydroprocessed Esters and Fatty Renewable Boein
gha?’e 1 OEM | acids Synthetic Kerosene (HFP HEFA-SK) FOG 9
eview
Integrated Hydropyrolysis and Hydroconversion (IH2) Lignocellulosics | Shell
Phase 1
Research
Report
. . . Swedish
Alcohol-to-Jet Synthetic Kerosene with Aromatics Sugars and .
. . Biofuels,
Phase 1 (ATJ-SKA) lignocellulosics
: Byogy
Testing
Global

Alcohol-to-Jet (ATJ)

Sugars

Bioenergies

Fuente: http:
www.caafi.org



Cualificacion

Debates preliminares

1 HDO-SAK
\ (Virent)

Pyrolysis Hydrothermal
based Liquefaction D1655
approaches . bisaeci - S sarran Co-processing
PP e @oﬁe‘ng"” of alternate
R;::r:(h g ﬂ RO|IS‘R0¥Ce’ crude with
%) AIRBUS t d
- Q_ OEM Review & Approval petro-crude
\ , Component/Rig Testing Engine/APU Testing
ATJ-SPK ATJ-SKA
Ti Tler 2 (Global (Swedish
a1 '53'1 -3 SAFRAN Bioenergies) Biofuels)
| BOEING
P:s.;:ql Honeywell ASTM Task
—> | oo —bﬂ nous-Royce‘o Annex A1 FT-SPK | Force to
Pe @ ARBUS FAA Review i Annex A2 HEFA I increase current
T OEM Review & ..
S::eaﬁc:;lon FltPFor Pl::pose Tier3 &4 R:;Lei::ment K Annex A3 SIP | blend limit from
roperties Y roperties Ap— | Annex A4 FT-SKA | 5% to 30%

ATJ-SPK: Alcohol-to-Jet Synthetic Paraffinic Kerosene ARER A8 AT SR

H'(EI':“:";::A CPK-0: Cycloparaffinic Kerosene Specification & (isobutanol) ASTM Task
CSIR-IIP) FT-SKA: Fischer-Tropsch Synthetic Kerosene with Aromatics ASTM Balloting Process Specification | (Ethanol) A"?;‘.Z"JAG Force for
FT-SPK: Fischer-Tropsch Synthetic Paraffinic Kerosene Annex A7 pyrolysis oil
HDO-SAK: Hydro-deoxygenation Synthetic Aromatic Kerosene HHC-HEFA A
(OMV) HEFA-SKA: Hydro-processed Esters and Fatty Acids Synthetic Kerosene with Aromatics Annex A8
MtJ (many HEFA-SPK: Hydro-processed Esters and Fatty Acids Synthetic Paraffinic Kerosene ATJ-SKA
companies) HHC-HEFA: Hydroprocessed Hydrocarbons, Esters and Fatty Acids ASTM Task

MtJ: Methanol-to-Jet

PtJ: Plastics-to-Jet

Force for

hydroprocessed
biomass




Cualificacion

Process Pathway Q.:.J:g;';d Blend Limit (%)

FT-SPK, Fischer-Tropsch Synthetic Paraffinic Kerosene

HEFA-SPK, Hydrogrocessed (Fatty) Esters and Fatty Acids Synthetic
Paraffinic Kerosene

HFS-SIP, Hydroprocessed Fermented Sugars Synthesized iso-Paraffins

FT-SKA, Fisher-Tropsch Synthetic Kerosene with Aromatics
ATJ-SPK, Alcohol-to-Jet Synthetic Paraffinic Kerosene

CHJ, Catalytic Hydrothermolysis Jet

HHC-SPK, Hydroprocessed Hydrocarbons, Esters and Fatty Acids
Synthetic Paraffinic Kerosene

ATJ-SKA, Alcohol-to-Jet Synthetic Kerosene with Aromatics

HEFA-SKA, Hydroprocessed (Fatty) Esters and Fatty Acids Synthetic
Kerosene with Aromatics

HDO-SAK, Hydrodeoxygenated Aromatic Kerosene
PTJ-SKA, Plastics-to-Jet Synthetic Kerosene with Aromatics
HTL, Hydrothermal Liquefaction

POTJ, Pyrolysis-Oil-to-Jet
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100% Drop-In

Potential

Current pathways can yield product
at 100% which is:

6 Identical to Jet A/A-1 — fleet-wide &
infrastructure-wide compatible (Drop-in)

Close to Jet A/A-1 but not identical — not
fleet-wide & infrastructure-wide compatible

' Nothing like Jet A/A-1 — not viable jet fuel

Another path to 100% Drop-in SAF:
Blend of blending components ( ﬁ + = é )

RLCF

Alliance

© Gurhan Andac (GE)



Estructura de la cadena de valor

- &= .5 >
Yoo di=o - o
=1 _ =Ee 9
Almacenaje y ‘y

Materia(s) prima(s) Procesado y mezcla distribucién Aeropuerto

—> Materias primas: sostenible, abundante (y continuado) y de coste accesible
(competencia con otros mercados)

—> Procesado: conforme ASTM, eficiente (sostenible) y econdmico (competencia
con otros mercados), capacidad

— Mezcla: conforme ASTM, ubicacidn
— Almacenaje y distribucion: conforme JIG, oleoducto
— Aeropuerto: segregado, hidrantes

ESEASA




Los retos ;j;i

— Limite de mezcla (10-50) =
‘facilmente’ solventable

— Impacto ambiental = estrictos
criterios de sostenibilidad, no
todas las rutas son iguales

— Capacidad = materias primas e
instalaciones productivas

— Costes = existe margen de
mejora

ESEASA

Minimum selling price for SAF (USD/ liter)

GFT forest residues - nth

GFT forest residues - pioneer
GFT agricultural residue - nth
GFT agricultural residue - pioneer
GFT MSW - nth

GFT MSW - pioneer

HEFA vegetable oil - nth

HEFA vegetable oil - pioneer
HEFA FOGs - nth

HEFA FOGs - pioneer

ATJ isobutanol - high - nth

ATJ isobutanol - high - pioneer
ATJ isobutanol - low - nth

ATJ isobutanol - low - pioneer
ATJ ethanol - nth

ATJ ethanol - pioneer

I MSP (S/L)

ICAO SAF Rules of Thumb



Costes

Marzo 2024 JetAl = 1,12 $/L (IATA)

GFT forest residues - nth

GFT forest residues - pioneer

" GFT agricultural residue - nth
GFT agricultural residue - pioneer

GFT MSW -nth

GFT MSW - pioneer

HEFA vegetable oil - nth

HEFA vegetable oil - pioneer

HEFA FOGs - nth
HEFA FOGs - pioneer

ATJ isobutancl - high - nth

ATJ isobutanol - high - pioneer

ATJ isobutanol - low - nth

ATJ isobutanol - low - pioneer

ATJ ethanol - nth

AT ethanol - pioneer

ESEASA




Sostenibilidad

—> Reduccion neta de las emisiones de
gases efecto invernadero en todo el
ciclo de vida

— Sostenible en cuanto a uso de

recursos (agua, fertilizante, suelo,
biodiversidad)

— Sostenible en cuanto a justicia social
(empleo, competencia con alimentos

— No empeore la calidad del aire local

ESEASA
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Sostenibilidad

v’ Existen diferentes marcos con especificaciones de sostenibilidad, en muchos casos definidos en tres
niveles: Principios, criterios e indicadores.

v' Enfoques acordados internacionalmente, por ejemplo:

Principle - aspirational goal that governs decisions or behavior
Criterion - requirement that describes what is to be assessed.

Note 1: A criterion adds meaning and operability to a principle without
itself being a direct measure of performance.

Note 2: 4 criterion is characterized by a set of related indicators.

Indicator - quantitative, qualitative or binary variable that can be measured or
described, in response to a defined criterion.

ESEASA




Criterios de sostenibilidad combustibles elegibles CORSIA

—> CORSIA, se implementa a través de 5 areas, 14 C EEEEEEEE RSIA
documentos: )
Listado de pares de estados participantes w

Herramienta para la estimacion de emisiones de CO2 (CERT)
Combustibles elegibles para CORSIA (CEF)

Criterios de elegibilidad, sistemas de certificacion de
sostenibilidad, metodologias de calculo..

Unidades de compensacion elegibles
Registro Central del CORSIA (CCR)

ESEASA




Criterios de sostenibilidad combustibles elegibles CORSIA

FRSIA
CORSIA states for Chapter 3 State Pairs |1. CORSIA States for Chapter 3 State Pairs CQ’ : _
PLAN DE COMPENSACION Y REDUCCION DE
ICAO CORSIA CO:2 Estimation and 2. ICAO CORSIA COz2 Estimation and Reporting Tool FAREORO PARA LA RN INTERRACIoNAL
Reporting Tool (CERT)
CORSIA Eligible Fuels 3. CORSIA Eligibility Framework and Requirements for Sustainability =
Certification Schemes = o
4. CORSIA Approved Sustainability Certification Schemes -
5. CORSIA Sustainability Criteria for CORSIA Eligible Fuels :
6. CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels i n .
7. CORSIA Methodology for Calculating Actual Life Cycle Emissions Sy = ,'
Values -
CORSIA Eligible Emissions Units 8. CORSIA Eligible Emissions Units
9. CORSIA Emissions Unit Eligibility Criteria
CORSIA Central Registry (CCR) 10. CORSIA Central Registry: Information and Data for the

Implementation of CORSIA
11. CORSIA Aeroplane Operator to State Attributions

12. CORSIA 2020 Emissions + 2 guias
13. CORSIA Annual Sector’s Growth Factor (SGF) adicionales
14. CORSIA Central Registry (CCR): Information and Data for

Transparency

ESEASA




Criterios de sostenibilidad combustibles elegibles CORSIA

— Anexo 16.Vol IV refiere a:

.| CORSIA Eligibility CORSIA Approved CORSIA Sustainability CORSIA Default Life CORSIA Methodology
P Framework and Sustainability Criteria for CORSIA Cycle Emissions for Calculating Actual
- Requirements for Certification Eligible Fuels** Values for CORSIA Life Cycle Emissions
woe Sustainability Schemes* 32 edicion, Eligible Fuels*** Values
i 4w Certification Schemes 22 edicion, noviembre 2022 42 edicion, 32 edicion,
e 22 edicion, junio 2023 junio 2022 junio 2022
= junio 2022
) *SCS: proceso de aplicacion
1

** Guidance to Sustainability Certification Schemes (SCS) for application of CORSIA Sustainability SR o,

Criteria, Themes 4 to 8, for CORSIA Sustainable Aviation Fuel produced on or after 1 January 2024 CZR R g-«"

*¥* CORSIA Supporting Document “CORSIA Eligible Fuels - Life Cycle Assessment Methodology h C;R;:

EASA https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-Fuels.aspx




Criterios de sostenibilidad combustibles elegibles CORSIA

—> Una amplia gama de
criterios garantiza la

sostenibilidad

ambiental, social y
economica de los

combustibles
elegibles para
CORSIA.

llllllllllllllllllllllllllll
---------

L ‘L -

November 2022
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PRINCIPIOS / THEMES

5.5ueo

7. Conservacion

8. Residuos y quimicos
9. Impactos sismicos y vibratorios

10. Derechos humanos y laborales

11. Derechos de uso del suelo
12. Derechos de uso del agua

13. Desarrollo local y social

14. Seguridad alimentaria

Reduccion de
emisiones GEI

Ambientales

Socioecondmicos




Criterios de sostenibilidad combustibles elegibles CORSIA

Tres capitulos:

— Capitulo 1: criterios de sostenibilidad de CORSIA

INTERNATIONAL CIVIL AVIATION ORGANIZATION

ICAO document

CORSIA Sustainability Criteria for
CORSIA Eligible Fuels

o . - ey - —— -
-
A .
.

November 2022

X
C%
on Offsetting and Reduction Scheme for International Aviation

ESEASA

aplicables a los lotes de combustible elegible para
CORSIA producido por un productor de combustible
certificado antes del 1 de enero de 2024

Capitulo 2: criterios de sostenibilidad de CORSIA
aplicables a los lotes de combustible de aviacion
sostenible de CORSIA producido por un productor de

combustible certificado a partir del 1 de enero de
2024

Capitulo 3: criterios de sostenibilidad de CORSIA

aplicables a los lotes de combustible de aviacidon con
bajo carbono de CORSIAO,oroducido por un productor
(2182c£cl>mbustible certificado a partir del 1 de enero de



Criterios de sostenibilidad combustibles elegibles CORSIA

1. Greenhouse
Gases (GHG)

2. Carbon stock

ESEASA

Theme: aspecto/tema

Chapter 1: CORSIA SUSTAINABILITY CR
CORSIA ELIGIBLE FUEL PRODUCED BY Al CERTIFIED FUEL PRODUCER BEFORE 1
JANUARY 2024

Principle

Principle: CORSIA

eligible fuel should
generate lower
carbon emissions on
a life cycle basis.

Principle: CORSIA

eligible fuel should |

not be made from
biomass  obtained
from land with high
carbon stock.

Criterion 1.1: CORSIA eligible fuel will achieve net
greenhouse gas emissions reductions of at least 10%
compared to the baseline life cycle emissions values for
aviation fuel on a life cycle basis.

Criterion 2.1: CORSIA eligible fuel will not be made

from biomass obtained from land converted after
1 January 2008 that was primary forest, wetlands, or peat
lands and/or contributes to degradation of the carbon
stock in primary forests, wetlands, or peat lands as these
lands all have high carbon stocks.

Criterion 2.2: In the event of land use conversion after
1 January 2008, as defined based on the
Intergovernmental Panel on Climate Change (IPCC) land
categories, direct land use change (DLUC) emissions
will be calculated. If DLUC greenhouse gas emissions
exceed the default induced land use change (ILUC)
value, the DLUC value will replace the default ILUC
value.

ERIA APPLICABLE FOR BATCHES OF

a)

b)

<)

Principle: Requisito a cumplir para cualificar como elegible

Criteria: condiciones especificas
que deben medirse y cumplirse

ara cumplir los requisitos
E)principles)

Guidance: Documentacion e
informacién que un SCS puede
revisar de un productor, asi como
parametros potencialmente
aplicables que un SCS puede utilizar
para demostrar el cumplimiento.

Compliance with Themes 1 and 2 is granted on the basis of independent attestation by
Sustainability Certification Schemes included in the ICAO document “CORSIA Approved
Sustainability Certification Schemes™ which is available on the ICAO CORSIA website.

A fuel producer can produce batches of CORSIA eligible fuels for 365 calendar days after it has
been certified by an SCS for compliance with the CORSIA Sustainability Criteria, after which the
fuel producer shall be re-certified for compliance with the sustainability criteria applicable at the
time of re-certification.

CORSIA Sustainability Criteria for CORSIA Eligible Fuels does not set a precedent for, or
prejudge the outcome of negotiations in other fora.

n the application of sustainability criteria



Criterios de sostenibilidad combustibles elegibles CORSIA

— Capitulo 1: productor de combustible certificado antes del 1 de enero de 2024

Dos criterios de sostenibilidad iniciales
relativos a la reduccion de CO2 para la
fase piloto de CORSIA (SAF y LCAF)

— Reducciones netas de emisiones de
GEl de al menos un 10% segun el
ciclo de vida

—> No utiliza materias primas
procedentes de areas deforestadas
después del 1 ene 2008

-  Si el cambio de uso genera emisiones
relevantes (DLUC > ILUC), éste debe
considerarse en el criterio 1.1

ESEASA

Chapter 1:

Theme

1. Greenhouse
Gases (GHG)

2. Carbon stock

Principle

Principle: CORSIA

eligible fuel should
generate lower
carbon emissions on
a life cycle basis.

Principle: CORSIA

eligible fuel should |

not be made from
biomass  obtained
from land with high
carbon stock.

CORSIA SUSTAINABILITY CRITERIA APPLICABLE FOR BATCHES OF
CORSIA ELIGIBLE FUEL PRODUCED BY A CERTIFIED FUEL PRODUCER BEFORE 1
JANUARY 2024

Criteria

Criterion 1.1: CORSIA eligible fuel will achieve net
greenhouse gas emissions reductions of at least 10%
compared to the baseline life cycle emissions values for
aviation fuel on a life cycle basis.

Criterion 2.1: CORSIA eligible fuel will not be made
from biomass obtained from land converted after
1 January 2008 that was primary forest, wetlands, or peat
lands and/or contributes to degradation of the carbon
stock in primary forests, wetlands, or peat lands as these
lands all have high carbon stocks.

Criterion 2.2: In the event of land use conversion after
1 January 2008, as defined based on the
Intergovernmental Panel on Climate Change (IPCC) land
categories, direct land use change (DLUC) emissions
will be calculated. If DLUC greenhouse gas emissions
exceed the default induced land use change (ILUC)
value, the DLUC value will replace the default ILUC
value.




riterios de sostenibilidad combustibles elegibles CORSIA

— productor de CEF certificado >= 1 de enero de 2024
Para las proximas fases de CORSIA:

- SAF: 14* temas

criterios

especificos (Capitulo 2)

9

Ambiental: GEIl, Reservas de Carbono,
permanencia del ahorro de GEl, Agua;
Suelo; Aire; Conservacion; Residuos y
Productos Quimicos;

Socioecondmico: Derechos humanos y
laborales; Derechos de uso de la tierra
y uso de la tierra; Derechos de uso del
agua; Desarrollo local y social; y
seguridad alimentaria

— LCAF: Los mismos 14 temas con
criterios especificos (Capitulo 3)

EASA

1 Carboa stock.

L Grevabowse gm

F i

Principle

PRINCIPIOS / THEMES

| 2. Reservasdecarbono |
Permanencia de las reducciones

| Princigle

Princigle.  CORSIA  SAF
o peneraie kewer carton
emessions on & life cycle basss

Emisssons
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CORSIA  SAF  should be
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Production  of
CORSIA SAF shoukd mainisin
o enhance water quality and
avaibatliny

Criseria

Critericn 1.1: CORSIA SAF will achieve net

P Comasascns roducticns of af least
10% compured o e busclioe life cycle
emissions values for avistios fecl on a life

eyche bk

Criterices 2.1: CORSIA SAF will not be made
from Bomass that is either obsined/cxtractod

y forest,
wetlands, peat lands, cond rects, kelp ferests,
scagras meadons, Extancs, Uil sk manes
o mangrove forests or  Coatnbutes o

forests, sewgrass meadows, estisaries, tidal sak

marshes of e forests us these sysems
all have bigh carbon smocks
Criterins 22 In the evemt of laad we

comversion afler | Jasuary 200K, a defined
based o the lscrpovernmental Panel on
Climase Charge (IFCC) land casegerics, disect
land wse change (DLUC) emissons will be
calculated. If DLUC greenbouse pas emissions
encond the default induced land wse change
{ILUC) waloe, the DLUC value will replace the

| dafalt ILUC vahue

Criterin 1.1; Operational practices will be
implemented 1o monice, mitigie nd
compensate amy materisl mculence of Boa-
permancrce resdting from carbon capeure and

| sequestration (CCS) activities.

Critericn. 4.1: Opersticasl peactices will be

imglememied 1o mantin o ebasce waker

quality.

Criterica 4.2 Operaticasl peactices will be
o we waser efficiondy and 1o

avoid the depletion of wirfice or groundwaser

FEROUCEs heyord Fepleashmest Capaotes.

S.Sel
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Al
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7. Conservation

CORSIA SAF should
egative effects o8

Preciple  Producton  of
CORSIA SAF sheosld maintain
Bediverity, Cotmeration
valus, and ccosystem services.

Criterion $.1: Agriculteral and forestry best

pesctices  for  feedstock.

or residue collection will be

implomented 1o maistain or cobance soil

bealth, such as physical, chemical and
Brological condstions

Criterion 6.1: Air pollution emissions will be
limeed

Criterion 7.1: CORSIA SAF will net b made
from bucenass obtaised from arcis that, dus b
ther buodiversity, conscrvation  vabwe, or
ecosystem services, are protecied by the State
Bhaving jurisdiction over that arcs, unlos
evidonde s provided that shows the activity
doxs ot ntesfore mith the protcction purposes
Criterion 7.2: Low ievasive-risk feedstock will
Be selectod for cultivation and appeopriate
ccatrols will be adopted with the iteation of
preventing  the  uncontrolled  speead  of
culivaied aben species  and  modified
microor ganisens

Criterion 7.3: Operational practices will be
implemented 1o nvoul adverse effccts ca arcas
that, dse their biodiversaty, conservation value,
or ecosystem services, are protected by the
State havieg jurisdiction over that arca

& Waste and
Chemicals

9. Selsmic and |
ibrational

Prisciple:  Production  of
CORSIA SAF should premote

Criterion £1: Operstional pesctices will be
implemented 1o casure that waste ansing from
production processcs as well as chemscals used
arc swecd, hundied, and  disposed of
respunuihly

Criterion 82: Responsible and science-based
! practices will be implemested to

of
waste and uss of chemicals

limst or rodwce pestxide use.
Criterion .3; Operatiosal peactices will be
implemenicd W peevenl, mumimere,  and
mitigate any desage from unimentions]
release of fossil resources, fosl products,
| ambor other chemicals.

VI Not applicable * Net apphicable *
Tmpacty | |
16, Human snd :':;2;: s M"""‘““""““:: Criterion 10.1: CORSIA SAF production will
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Prinsiple:  Produstion o .
L. Ll e CORSLA SAF hodd 1y | Criserion 11.1: CORSEA SAF production will

Fighs Snd land
use

Lant Aghte and land use fghts
inchuding  indigosous ‘o
customary rights

« existing land rights and land we ghts
inchuding indigenous pooples” rights, bosh
Tormal and informal.

12 Water use

Principlc
CORSIA SAF should rospost

Production of

Criserion 121: CORSIA SAF production will
mespoct the cuisting water me rights of local

rian prse formal o cusmcesany
Freter uoe rights and mdigcmous commenitacs.
Principle:  Production  of .
13 Local and CORSIA  SAF  should :’:‘:‘;‘J‘ :l rORS‘:? 5"‘;["‘""“""‘0‘;‘:
social contribute  do sociall amd | R 0 T EER U PO SR
development ceotomic  development ———

regioms of poverty.

affected by the oporation.

14 Fowd secmrity

Principle:  Production  of
CORSIA SAF should

food secunily in food inseours
TEgHons.

Criserion 14.1: CORSLA SAF production will,
in food imsccure pegions, strive i cnhance the
local food sccunty of diwcctly  affocicd
sakcholdrs
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Calculo de la reduccion de GEl

— Valores por defecto calculados por OACI:

Table 2. CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels produced

with the Hydroprocessed Esters and Fatty Acids (HEFA) Fuel Conversion Process

ESEASA

Core ILUC LSt
Region Fuel Feedstock Pathway Specifications LCA LCA (2COe/MJ)
Value Value
Global Tallow 225 225
Global Used cooking oil 13.9 139
Global Palm fatty acid distillate 20.7 0.0 20.7
Global Com oil e 172 172
plant
USA Soybean oil 404 245 64.9
Brazil Soybean oil 40.4 27.0 67.4
Global Soybean oil 404 258 66.2
EU Rapeseed oil 474 241 715
Global Rapeseed oil 474 26.0 734
At the oil extraction step. at
least 85% of the biogas
Malaysia & ; released from the Palm Oil
Indonesia | Timel Mill Effluent (POME) treated 4 i 763
in anacrobic ponds s
captured and oxidized.
At the oil extraction step, less
than 85% of the biogas
Malaysia & i released from the Palm Oil
Indonesia Paim ol Mill Effluent (POME) treated 60.0 39.1 u
in anaerobic ponds is
captured and oxidized.
Feedstock is grown as a
Renal Renccinn carinata ail canandarm: cran that  avaede MM an A mn

@ oo
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Max 80,1 gCO2eq/MJ (- 10% vs 89)
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3. Permanencia de las
reducciones




Andlisis de Ciclo de Vida (ACV / LCA)

Other Liquid Fuel Products
Raw Matenial Jet Fuel Jet Fuel Jet Fuel
Movement Production Transportation Combustion

Convencional

# —— 2 a%
3 Aviation
: ; -gﬂm_’ﬁﬂ -?l == Productivity

| ! | |

—
GHG = N,0, CH,, CO, CO,, PM, NO,, SO, H,0
Recovery & Exiraction Biomass Co-Product . Other Liquid Fuel Products
Raw Matenal Jet Fuel Jet Fuel Jet Fuel
Movement Production Combustion
Cultivo st
0y Aviation
[~ = — == Productivity
_ L B l
l GHG =N,0, CH,, CO, CO,, PM, NOy, SOy, H,0

GHG = N,0, CH,, CO,

ESEASA




Analisis de ciclo de vida

80,1 gCO2e/MJ

Palm oil — open pond

Corn grain

Palm oil — closed pond

Rapeseed oil

Soybean oil

Sugar beet

Sugarcane (SIP)
Sugarcane (AeTJ)
Sugarcane (AiTJ)
Agricultural residues
Forestry residues
Tallow

Palm fatty acid distillate
Corn oil (from dry mill ethanol plant)
Used cooking oil
Forestry residues
Agricultural residues

Poplar (short-rotation woody crops)
Switchgrass (herbaceous energy crops)
Municipal solid waste (MSW), 0% non-biogenic carbon (NBC)

'

20 40 60 80 100 120

gC02e/MJ
M Core LCA ®m [LUCLCA

.EASA Fuente: CORSIA Default Life Cycle Emissions Values For CORSIA Eligible Fuels




—> cana azucarera, como producto
principal, via ETJ en zonas que no
impliquen un DLUC significativo o
incluso positivo <= [LUC

—  Existirian otras opciones con los residuos
de cultivo, bagazo, etc. que no se detallan
aqui

ESEASA




Residuos, desechos, subproductos

— Lista positiva (no exhaustiva y

>

“CORSIA Methodology for Calculation Actual Life Cycle Emissions Values” -

)

—— Capitulo 4 Categorias de materias primas
Residues [Wastes IB}'—pl'Odll(‘tS k?o-pl'oducts
Leaves Agricultural residues: Municipal solid waste Palm Fatty Acid Distillate [Molasses
Needles | Bagasse Used cooking oil Tallow
Pre- commercial thinnings Cobs |Wa ste gases Technical com oil
Slash Stover
Tree tops Husks
Processing residues: Manure
Crude glycerine Nut shells
Forestry processing residues Stalks
Empty palm fruit bunches Straw

Palm oil mill effluent

Forestry residues:

Sewage sludge

Bark

Crude Tall Oil

Branches

Tall oil pitch

Cutter shavings

ESEAS




Criterios de sostenibilidad combustibles elegibles CORSIA

FRSIA
CORSIA states for Chapter 3 State Pairs |1. CORSIA States for Chapter 3 State Pairs CQ’ : _
PLAN DE COMPENSACION Y REDUCCION DE
ICAO CORSIA CO:2 Estimation and 2. ICAO CORSIA COz2 Estimation and Reporting Tool FAREORO PARA LA RN INTERRACIoNAL
Reporting Tool (CERT)
CORSIA Eligible Fuels 3. CORSIA Eligibility Framework and Requirements for Sustainability =
Certification Schemes = o
4. CORSIA Approved Sustainability Certification Schemes -
5. CORSIA Sustainability Criteria for CORSIA Eligible Fuels :
6. CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels i n .
7. CORSIA Methodology for Calculating Actual Life Cycle Emissions Sy = ,'
Values -
CORSIA Eligible Emissions Units 8. CORSIA Eligible Emissions Units
9. CORSIA Emissions Unit Eligibility Criteria
CORSIA Central Registry (CCR) 10. CORSIA Central Registry: Information and Data for the

Implementation of CORSIA
11. CORSIA Aeroplane Operator to State Attributions

12. CORSIA 2020 Emissions + 2 guias
13. CORSIA Annual Sector’s Growth Factor (SGF) adicionales
14. CORSIA Central Registry (CCR): Information and Data for

Transparency

ESEASA
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Tipo de material prima

- ILUC=0
— Calculo del valor coreLCA segun metodologia

“CORSIA Methodology for Calculation Actual Life Cycle Emissions
¥ [ICAO Values” - Capitulo 4 Categorias de materias primas

INTERNATIONAL CIVIL AVIATION ORGANIZATION

- Productos primarios y coproductos: productos

CORSIA Methodology for Calculating Actual Life

Tl e e R principales, valor econdmico, elasticos

— Subproductos (byproducts): productos secundarios
con oferta y valor econdmico inelasticos.

> Residuos (residues): materias secundarias, inelastico y
W L. . N poco valor econdmico.

— Desechos (wastes) inelasticos y sin valor econdmico,
gue se descarta voluntaria u obligatoriamente

ESEASA




PRINCIPIOS / THEMES

Calculo de la reduccion de GEl

9 DOS V Ila S : invernadero (GHG)

2. Reservas de carbono
Calcularlos segun la metodologia aprobada

3. Permanencia de las
reducciones

Valores por defecto calculados por OACI

% | (CAO

18

v’ Puede INTERNATIONAL CIVIL AVIATION ORGANIZATION INTERNATIONAL CIVIL AVIATION ORGANIZATION v’ Materias prim as con
solicitarse valor ILUC por defecto
inclusion d ICAO document ICAO document
Inciusion ae CORSIA Default Life Cycle Emissions Values for CORSIA Methodology for Calculating Actual Life o
nuevas rutas CORSIA Eligible Fuels Cycle Emissions Values v resid uos,

o materias L ™ _ —= - & ™ subproductos u otros
primas : - clasificados como bajo

riesgo de ILUC

June 2022
June 2022
CZRSIA CZRSIA

Carbon Offsetting and Reduction Scheme for International Aviation
Carbon Offsetting and Reduction Scheme for International Aviation




Valores por defecto

% 1CA0

“CORSIA Default Life Cycle Emissions Values For CORSIA Eligible Fuels” -

CZRSIA

— Dependientes de la ruta

— Deben ser acordes a las caracteristicas del proceso para

el que se calcul6 el valor (ejemplo planta “standalone”
vs. integrada)

Standalone conversion design — pathway utilizes a facility to produce fuel from an intermediate product (e.g.. ethanol/isobuthanol)
that is not co-located with the facility that produces the intermediate product from the fuel feedstock.

Integrated conversion design - pathway utilizes a co-located facility where heat 1s integrated between the systems to produce the fuel
and intermediate products (e.g.. ethanol/1sobuthanol) from the fuel feedstock to minimize energy requirements.

ESEASA




Valores por defecto

“CORSIA Default Life Cycle Emissions Values For CORSIA Eligible Fuels” -

— Tablas 1 a 6: valores por defecto disponibles (una tabla agrupa distintos

valores para un mismo proceso productivo).

— Tabla 4. ETJ. Cana de azucar, global, planta integrada.

— El valor ILUC ha de aplicarse también al calculo especifico. La reduccion
de emisiones final viene dada por la diferencia entre LSf y 89.

Core ILUC LS:
Region Fuel Feedstock Pathway Specifications LCA LCA ._
Value Value (CO2¢/MJ)
Rrazil .QnEr_m‘r‘nm: T11fs=En"nh-‘-H CONYATSIAT Hpcig-n 74 1 Q7 17 R
Global Sugarcane Integrated conversion design 24.1 8.5 326
USA Corn grain Standalone of micgratod — Conversion 5.7 351 908
design

ESEASA




Calculo de la reduccion de GEl

- Dos vias:

Valores por defecto calculados por OACI

v Puede
solicitarse
inclusion de
nuevas rutas
0 materias
primas
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Calculo de valores reales

— Metodologia de calculo

¥ IcAD

— “CORSIA Methodology for Calculation Actual Life Cycle Emissions Values” -
D Capitulo 2 Metodologia de calculo

C#RSIA

Recovery & Extraction Biomass Co-Product Other Liquid Fuel Products
Raw Material Jet Fuel Jet Fuel Jet Fuel
—_— Movement Production Transportation Combustion
X 63 Ay gy 5’ Aviation
1 ~ e —b' _ — = _"Pl'oductlvity
~ | @
l GHG = N,0, CH,, CO, CO,, PM, NO,, SO,, H,0 R
GHG =N,0, CH,, CO, B —

CZRSIA

CORSIA_Supporting_Document_CORSIA Eligible
ESEASA Fuels_LCA_Methodology V5




Calculo de valores reales

— Metodologia de calculo

===-’5: “CORSIA Methodology for Calculation Actual Life Cycle Emissions Values” -
Capitulo 3 Requerimientos de reporte

C#RSIA

— EI SCS exigira un Informe Técnico, que sera verificado por un organismo de
certificacion acreditado:

— Detalle de las emisiones GEI (CO2 eqg GWP100) por etapa productiva e
inventario de los datos de entrada

— Factores de emision utilizados

N2

Caracteristicas de la materia prima

—> Balance de productos intermedios y finales por MJ de producto final

ESEASA




Calculo de valores reales

— Metodologia de calculo

L CORSIA_Supporting_Document_CORSIA Eligible Fuels_LCA_Methodology V5
e 58  Sugarcane ethanol ATT — BB -55-
59  Comn grainethanol ATT -V .. -57-
5.10 Agncultural residues ethanol ATI-[R). ... .. - 58 -
5.11 Forest residues ethanol ATT — IR ... - 58 -
5.12 Herbaceous energy crops ethanol ATJ —- ........................................................... - 59 -
5.13 Waste gas ethanol to jet, via nucrobiologic conversion route [W1......... ... . - 60 -

ESEASA




Calculo de valores reales

—> Metodologia de calculo

4 CORSIA_Supporting_Document_CORSIA Eligible Fuels_LCA_Methodology V5

ATJ-caia de azucar a partir de etanol. El calculo recoge desde el cultivo y cosechado, transporte de
la cafia a la refineria, fermentacion a etanol y transformacion a queroseno, incluyendo los ultimos
pasos de transporte, distribucidn y uso final. El inventario de datos se muestra en el Anexo del

CZ'RSIA

documento.
Table 40: LCA results for sugarcane ethanol ATJ pathway [gCOze/MJ]
= = = Z s
w = c ~ o s =
m BL — = - =0 "= - T
= e s £ 2 3 23S T E Z >
S = Z % Z 5 EQ E =3 £ =
g = =z £ : = ST a0 Tz = 2
g £z = F S == z g =
o = - = = =
MIT GREET 13.7 1.6 4.6 0.4 204
JRC E3db 17.5 1.6 7.7 0.4 27.2 241
CTBE ReCiPe 19.9 2.1 5.3 0.4* 27.7

E A SA * Las emisiones de transporte se afiaden ‘manualmente’ en CTBE ya que no estaban inicialmente consideradas



Ejemplo 2. Residuos Sélidos Urbanos (MSW)

— Uso de residuos solidos urbanos
municipales, considerando la
aplicacion de los créditos adicionales
RECy LEC.

ESEASA



Valores por defecto

C#RSIA

“CORSIA Default Life Cycle Emissions Values For CORSIA Eligible Fuels”

9

Tabla 1. FT. Residuos solidos urbanos conteniendo elementos de origen

fosil (e.g. plastico).

—> Un 50% de contenido no biogénico = 90,45 gCO2e/MJ <10% reduccion,
no elegible
—> 20% NBC = 44,5 gC0O2e/MJ, ahorro GEI 50%
Core ILUC LS
Region Fuel Feedstock Pathway Specifications LCA IT,(.A (2CO2¢/MJ)
Value Value
Municipal solid waste 0.0
Global (MSW). 0% non-biogenic 52 5.2
carbon (NBC)
Municipal solid waste
(MSW) (NBC given as a NBC*170.5 NBC*170.5
Global ~
percentage of the non- +52 +52
- biogenic carbon content)
BEBEASAK N -




Calculo de valores reales

—> Metodologia de calculo

CORSIA_Supporting_Document_CORSIA Eligible Fuels_LCA_Methodology V5

Table 13: LCA results for MSW FT pathways [gCOze/MJ]

CZRSIA _
P o o = w = £ 2 § E
< | 3 o 2| £ | §% 2 Z r
g 3 z 27 Z Z2E| TE | €2 | £ 2 e <
= A s = = B oo =0 S = =S 2 = s g
= B = < 55 = 2 = & R = e s = 2
< . = == 3 7 - = = o z o 2
= = S = £ £ 5 3 = = =
= Z o & = k ol = = =
(==

NBC < 5% 39 0.4 25 0.9 1.8 9.5

505 < NBC < 10% 39 0.4 73 0.9 5.5 18

10% <NBC<15% | 3.9 0.4 12.1 0.9 02 | 265
~l
GREET | 15% <NBC<20% | 3. 04 16.9 0.9 12.9 35 v
lifecy o/ — . . '

| % < NBC < 250 3 - | . 3

vsw | e mem‘(? 20% < NBC < 25% 9 0.4 219 0.9 166 | 43.6 :
(Sutesh. | 25% <NBC <30% | 3. 04 26.7 0.9 202 | 521 3
2 [==]
2016) 30% <NBC<35% | 3.9 0.4 315 0.9 239 | 60.6 =

350 <NBC <40% | 3.9 0.4 36.3 0.9 276 | 69.1

40% <NBC <45% | 3.9 04 412 0.9 313 | 777

EASA ) | 45% <NBC<50% | 3.9 0.4 46.1 0.9 349 | 862




Créditos adicionales

— Aplicables unicamente a residuos solidos urbanos

INTERNATIONAL CIVIL AVIATION ORGANIZATION

CORSIA Methodology for Catculating Actual Life
Cycle Emissions Values
7 M
[T — v .
June 2022

~ C#RSIA

ESEASA

“CORSIA Methodology for Calculation Actual Life Cycle Emissions Values”
Capitulo 6 — Créditos de emision

— Son una cuestion excepcional, consecuencial, permitida
unicamente en estos dos casos y con validez sujeta al Consejo

— LEC — Landfill Emissions Credit: emisiones evitadas por el uso de
RSU para la producciéon de SAF en lugar de su envio a vertedero

—> REC- Recycling Emissions Credits: emisiones evitadas gracias al
incremento de material recuperado y reciclado durante el
pretratamiento de los RSU para la produccion de SAF




Créditos adicionales

— LEC — Landfill Emissions Credit:

— Porcion que excede lo que se
lograria si se implementaran las
mejores practicas de gestion de
acuerdo con la normativa
aplicable al vertedero, en e
particular para la gestion y
recogida de gas de vertedero.

— Sin ocasionar una reduccion del
reciclaje en |la zona de interés

ESEASA



Créditos adicionales

— LEC - Landfill Emissions Credit. Calculo:

— Paso 1 — Caracterizacion de los residuos (en toneladas por tonelada seca de
RSU antes de reciclaje si es oportuno).

Tabla 2: Resultados andlisis de lo composicion RSU de la zona céntrica de la ciudad de Santiago de los

Caballeros, afio 2006. L »
Composicion de los RSU de Santiago de los

COMPONENTES peso (Ke) " Peso Caballeros-Julio 2006
Restos de comida 378,20 53,64 3%
Papel-Cartén 86,27 12,24
Plastico 68,44 9,71
vidrio 67,18 9,57
Textiles 10,62 1,50
Cuero 8,94 1,65
REAERCRIER D D) Qe M Restos de comida M Papel-Cartén H Plastico M Vidrio
Madera 2419 3 M Textiles ® Cuero m Residuos de Jardin @ Madera
e i 2 | Metales | Otros
otras 13,93 1,98
TOTAL 705,05 100
EASA R. M. Francisco Moncién, 2019




Créditos adicionales

— LEC — Landfill Emissions Credit. Calculo:

— Paso 2: seleccione los valores de contenido de carbono organico degradable (DOC) y
de fraccion de carbono disimilado (DOCF) de la Tabla 2

Table 2. DOC and DOCr

; DOC? DOCE
Rl (% of dry matter) (%)
Corrugated containers 47% 45%
Newspaper 49% 16%
Office paper 32% 88%
Coated paper 34% 26%
Food waste 50% R4%
Grass 45% 46%
Leaves 46% 15%
Branches 49%, 23%,
Gypsum board 5% 45%
Dimensional lumber 49% 12%
Medium-density fiberboard 44% 16%
EASA Wood flooring 46% 5%




Créditos adicionales

—> LEC — Landfill Emissions Credit. Calculo:
Paso 3: seleccione el factor de correccion de metano (MCF) de la tabla 3 segun las

9

ESEASA

condiciones del vertedero en cuestion.

Table 3. Methane correction factor (MCF)*

Unmanaged solid waste disposal site - shallow

Landfill conditions MCF
Anaerobic managed solid waste disposal site 1.0
Unmanaged solid waste disposal site — deep 0.8
Semi-aerobic managed solid waste disposal site 0.5
0.4




Créditos adicionales

— LEC — Landfill Emissions Credit. Calculo:

9

Paso 4: Calcule con la ecuacion la cantidad de metano generado por cada categoria
(j) de residuos, por tonelada seca de RSU que no acaba en el vertedero.
Equation 1: Total CHs4 generation from waste category j. per dry tonne of diverted MSW [g CH4 / t dry diverted MSW]
O, = W; x DOC; x DOCf ; < F x MCF x (16/12) <10
where:
O; = total CH4 generation over a 100-yvear period from waste category j
w; = dry mass of waste category j per dry mass of MSW diverted from landfilling [%o]
DoC = degradable organic carbon content from Table 4 [%o]
DOCr = fraction of degradable organic carbon dissimilated from Table 2 [%5]
F = CHy concentration in LFG, 50%
MCF = Methane correction factor from Table 3
16/12 = CHjy to carbon ratio
10° = grams per tonne conversion [g/t]




Créditos adicionales

— LEC — Landfill Emissions . . o
Table 4. Landfill gas collection efficiency (LFGCE)”

C re d It : Ca I cu I 0. Climate zone Boreal and temperate (MAT <20°C) Tropical (MAT > 20°C)

K Pa.s9 3: S eleccione la ., (MAP%ET <1) (1\-[.%}},:;5% >1) | (MAP Pllgoo mm) (ﬁi{;“? :)130\1::]111)
eficiencia de recoleccion — TFG collection T T T T
de gas de vertedero T~ Y | E|E |2 |8 |E |2 |E E|l:|E|E
(LFGCE) de por vida que Waste category.j T TIE |22 £ |22 |2 |2 £
represente con mayor — TS - '
p rec | S | é n I as con d |C| ones ; sg];::gg Paper/textiles waste 78% | 70% | 56% | 82% | 71% | 56% | 79% | 70% | 56% | 83% 1% | 56%
espec ificas del vertedero waste Wood/straw waste 68% | 63% | 51% | 74% | 67% | 54% | 71% | 65% | 53% | 76% | 68% | 55%
en |a Ta b I d 4 (d e be ser Moderately Other (11011'-f00cl)
coherente con el paso 3 ) cleg-ac:hlg putresd%‘l%?;;f denand | 30% | 71% | 56% | 83% | 69% | 54% | 83% | 71% | 56% | 80% | 61% | 55%

- Paso 6: seleccione la tasa i park waste
de oxidacién que mejor dearading | Fo° TESEWASE | 8206 | 71% | S6% | 79% | 59% | 49% | 84% | 70% | 55% | 72% | 46% | 43%

waste =

re p rese nte I as con d ICIOnEs MAT — Mean anmual temperature: MAP — Mean annual precipitation; PET — Potential evapotranspiration.

® Active: Typically. the landfill operator is using horizontal LFG collectors from the early stage of cell development while still accepting MSW (less

del vertedero: ‘ , _
than a year after cells’ first waste disposal). and vertical collectors once cells are capped.
% 10% pa ra IOS modernos' y b Mod;rate: Horizontal collectors are installed to capture LFG 1-3 years after cells” first waste disposal. and vertical collectors are used once cells are
capped.

. . . No.
b 1en geStIO na d 0s; 0 A) en el € Mmimal: LFG is not collected during waste acceptance. but vertical collectors are used once cells are capped.
resto

ESEASA



Créditos adicionales

— LEC - Landfill Emissions Credit. Calculo:

9
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Paso 7: Calcule las emisiones no capturadas de metano para cada categoria y el valor agregado.
Equation 2: Non-captured CH4 emissions (CH4") [g CHy/ t dry MSW]

CHy = Z [Qj x(] — LFGCEI-) x(1 — oxidation m.fe)]

Paso 8: Calcule las emisiones de biogénicas CO, contenido en las emisiones no capturadas de
metano y el carbono biogénico que permanece como carbono en el vertedero.

Equation 3: CO," and CO5* [g COze / t dry MSW]

CO;" = CH{ = 44/16

cos = Z[ﬁr«;x DOC * (I - DOCy) * (44/12) = 10°]
J




Créditos adicionales

— LEC - Landfill Emissions Credit. Calculo:

—  Paso 9: Si el vertedero recogia el biogas y era usado para la produccion de electricidad en lugar de
ser simplemente incinerado, ha de calcular la electricidad evitada:

Equation 4: Avoided electricity credit [g COze / t dry MSW)]

Avoided electricity credit = LHVey, X 1 X CF X [£;(Q; X LFGCE;)] X Clyc x 1073

where:

LHV cra = lower heating value of CHy, 0.0139 MWh / kg

] = net electricity generation efficiency (eg. 30%, dependent on landfill of interest)

CF = capacity factor including downtime (eg. 83%, dependent on landfill of interest)

Q; = total CHy generation from waste category j from Equation 1[g CO2e / t dry MSW]
LFGCE, = land(fill gas collection efficiency selected from Table 3 [%4]

Clitac = average carbon intensity of grid electricity in the region where the landfill generating

electricity is located (use the highest spatial resolution regional-level CI published by a
relevant national entity) [gCOze / MWh]
107 = kilogram per gram conversion [kg / g]

ESEASA




Créditos adicionales

—> LEC — Landfill Emissions Credit. Calculo:
—  Paso 10: calculo final del LEC, que luego se resta del valor core LCA del SAF:

where:

CH{

GWPcra

coS

COs

[avoided electricity credit]

e

ESEASA

Equation 5: Final LEC calculation [g CO»e/MJ]

CH{" = (GWP¢cpy) — CO;" — CO;S — [avoided electricity credit]
¥

LEC =

= non-captured CHy emission [g CHy/ t dry MSW]

= 100-vear global warming potential of CHy, 28 g COze /g CHs

= Biogenic CO: in non-captured CHgs emissions [g COze / t dry MSW]

= Biogenic CO; that remains as carbon in the landfill [g COe / t dry MSW]

= Emissions offset by replacing grid electricity with electricity from captured CHy[g CO:e / t dry
MSw]

= Total energy vield (liquid fuels, other fuel and energy co-products and non-energy co-products)
from MSW [MJ/ t dry MSW]. Note that this is calculated on the basis of MSW diverted from the
landfill, before any additional sorting or recycling takes place.



Créditos adicionales

— REC — Recycling Emissions Credit:

— (@racias a que se recuperay
clasifica material reciclable
adicional durante la preparacion
de la materia prima

— crédito = excede lo que se
lograria si se implementaran las
mejores practicas

— no da lugar a una reduccion del
reciclaje en |la zona de interés

ESEASA




Créditos adicionales

— REC — Recycling Emissions Credit. Calculo (¢]. Plastico):

9
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Calcule las emisiones evitadas mediante el uso de plasticos reciclados para
reducir la produccion de plastico virgen, por tonelada de materia prima de
RSU desviada. Este calculo debe realizarse para cada tipo de plastico,
considerando los consumos previstos de energia para la fabricacion.

Equation 6: REC associated with additional recycled plastic [g CO2e / t dry MSW]

RECpastic = Z q; X |L; X (SECyy; X Clyoe + SFC; X Clip) — (SECpp; X Clyee )]
i

where:

qi = quantity of plastic i recyeled [t / dvy t MSW]. This is on the basis of per tonne of dry MSW diverted from the landfill,
before additional recycling takes place.

i = nype of plastic recycled (eg. PET, HDPE, LDPE, or PP)

L; = adjustment factor for degradation in material quality and loss when using the recycled material, 0.75

SEChi; = specific electricity consumption for virgin material production for plastic i [MWh /t plastic]

SECyec = specific electricity consumption for recycling of plastic i [MWh / t plastie]

SFC; = specific fossil fuel consumption for virgin material production of plastic i [GJ / t plastic]




Valores por defecto

“CORSIA Default Life Cycle Emissions Values For CORSIA Eligible Fuels”

"% Un 50% de contenido no biogénico = 90,45 gCO2e/MJ <10%

reduccion, no elegible
—> 20% NBC = 44,5 gCO2e/MJ — 20 LEC — 7 REC, ahorro GEI 80%
Core ILUC LS
Region Fuel Feedstock Pathway Specifications LCA IT,(.A (2CO2¢/MJ)
Value Value
Municipal solid waste 0.0
Global (MSW). 0% non-biogenic 5.2 ' 5.2
carbon (NBC)
Municipal solid waste
Global (MSW) (NBC given as a NBC*170.5 NBC*170.5
percentage of the non- +52 +52
biogenic carbon content)

E3EASA -



Uso de los Combustibles Elegibles CORSIA (CEF)

- Para el cumplimiento de las obligaciones de CORSIA los operadores aéreos tienen dos
OpCiones: @ cervear20xx . |

Final COz Offsetting

Requirement

- Compensacion con Unidades de emision Year 200

- Reducir sus requisitos de compensacion en un ano determinado reclamando reducciones de
emisiones derivadas del uso de combustibles elegibles CORSIA (CEF).

- Ambos SAF+LCAF deben cumplir con los requisitos de sostenibilidad de CORSIA
(Criterios certificados por la Certificacion de sostenibilidad aprobada por el Consejo
de la OACI)

https://www.icao.int/environmental-protection/CORSIA/Documents/ICA0%20document%2003%20-%20Eligibility%20Framework%20and%20Requirements%20for%20SCS.pdf

- Los esquemas de sostenibilidad (SCS) son los encargados de realizar la certificacion de
SAF y LCAF bajo esto criterios

E3EASA Fuente: OACI I



Criterios de sostenibilidad de CEF

— Para ser elegibles para la reduccion de emisiones, los
combustibles deberan provenir de productores de combustible
que estén certificados bajo un Esquema de Certificacion de
Sostenibilidad (SCS) aprobado por el Consejo de la OACI para
realizar esta certificacion

— Dichos SCS deberan cumplir los requisitos incluidos en el
documento de la OACI titulado "Marco de elegibilidad CORSIA y
requisitos para los esquemas de certificacion de sostenibilidad”

EASA Fuente: OACI



Implementacién SCSs

4 [ICAO

ATION ORGANIZATION

— Cada SCS tiene su propia documentacion y procesos,

bajo los criterios establecidos "Marco de elegibilidad N iﬁ
CORSIA y requisitos para los esquemas de certificacion
de sostenibilidad”

CZ'RSIA

— Los SCSs establecen los criterios que han de cumplir
los auditores que revisan la documentacion y otorgan
(o no) la certificacion a las instalaciones de produccion.
— Los auditores deben estar acreditados por una entidad de
acreditacion (similar a los verificadores)
— La certificacion habilita al productor a producir lotes
elegibles, asegurando que cumplen los criterios

ESEASA




Los esquemas de sostenibilidad en CORSIA
— SCS aprobados en CORSIA:

ESEASA

Name of the
Sustainability Date of Website Applications and other Supporting | Application
Certification approval Information date
Scheme
International
Sustainabality . hitps:/waww.icao.ant/environmental-
g https://www.1sce- T - -
and Carbon 18/MNov/2020 systerm.org/ protection/CORSTA Pages/ CORSIA- | 30/Apr/2020
Certification —_ SCS-evaluation-ISCC.aspx
{ISCC)
Rgun:it_abl:lan https://www.icao.ant/'environmental-
ustanabie 18/Nov/2020 | https://rsb.org/ | protection/CORSIA/Pages/CORSIA- | 30/Apr/2020
Biomaterials .
(RSB) SCS-evaluation-RSB.aspx

Fuente: OACI



Agentes en el proceso de certificacion de |a sosteniblidad

Define y mantiene los estandares de
SCS aplicacion de los criterios de eligibilidad
Reporta lotes y certificados

[ } Garantiza que la entidad de certificacion

/ cumple los estandares del SCS
Entidad de
/ certificacién (CB)

Operador Establece un Sistema conforme al
economico estandar y se somete a las auditorias de

la Entidad de Certificacion.
Obtiene certificado y emite documentos

ESEASA 61

Analiza la informacion facilitada por la
entidad que quiere certificarse




Ejemplos de certificados

— Los certificados:

- No certifican lotes de combustible, sino instalaciones (material prima, refinerias, almacenamientos
intermedios y comercializadores...

- Disponibles en las webs de los SCSs (publicos)

—> Las entidades certificadas emiten por cada lote, declaraciones de Sostenibilidad (SD o PoS)
(que se evaluan en las auditorias) y que se entregan al comprador

( A SGS
SCSglobal @) e e
stevices e s s
\ ’.
o CONTR ot et Scheme: RSB EU RED, RSB CORSIA
P
Certificate ) L ot Gevo, Inc. REPSOL COMERCIAL DE PRODUCTOS
wcconding o the R a2 e
' At (GORSA) ~ ) PETROLIFEROS, 5.A.
. Certificate on e Campus Mopaol, G/ Mendar Avars, 44 T804, Mactd
. St} R Gl ; o
‘Gertificate Number: ISCC-CORSIA-PLUS-Cer-US201-176842024 sccseting ta the i3 ot o i
HCB Global Serices. = AI0 CAD CORSA REA STD-13-061 V1 3 BGS Tecros SAL
2000 Powedl Strest, Emeryville, CA 34608, USA n -
- B s e S —— i
e Martinks S5 - Urina Bao Contred Union Cerntfications Germany b Tonte f i At P N Pl ASHACE- 100
Fasmrda B4o Martinho, ain, Zona Rural, 14550000, Pradépoln, S40 Pauo Borniratr, 7378, 014368 Bariin, Garmany (P with Ten Rokowiry] (Laulinie.
‘cartfias hat =T P RSD v wnd e BB cenfoace spaes
i et Sl o S e e e e e o rua A
IHCC CORSIA PLU: ‘aranda Sio Josd. 1T290-000 Macatuba 5D Pt Code PRO-20-001 V2.3 RES-PHO-00-061 W B RESFRO-20-051 401 V28
which AT e W oy ¥ uamary M i A Snsmnry MG Far the e achoter Taw o Lntasaie sasos Le
1 aprovediy B ICAO Counc
g sepa 4
ISCE CORSIA e
This cortificatn i valed from 31.1.3034 o 39,91 2038, which i apprvad by Hhe KA Councl P e Eetists okt S3TITE
The st of e sysiem user s certted as [ — . 1 o P
e SCSglobal i
P plant g T e —1 ﬁﬁc
e e
“Thin canificae is walld frem 31092023 1o 20.00 2004, - e Wit Marnyan
mecyvita, CA USA ot i o of s o woer I e 4 Tochricai Dirvctar of Sutmnabisy and Cima Changs
X ;
s e e e i B B i
o w ey L L
N o erncenk
o stinaens [~ 0 SGSGHS - :
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Los esquemas de sostenibilidad en CORSIA

- Informes anuales de SCS a la OACI: General Information fields:

Field I - List of audits of economic operators executed during the reporting year
Field 2 - Certification body assurance

“x Field 3 - Accreditation body assurance
h(d Field 4 - Public location (e.g., webpage link) of information on the SCS

f 2 : 5 e Field 5 - Certification Bodies and robustness of the scheme
Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA)

Field 6 - List of system documents updated within the reporting year

TEMPLATE FOR SUSTAINABILITY CERTIFICATION SCHEMES ANNUAL REPORT TO Information on each CORSIA-certified economic operator throughout the supply chain for the
ICAO |

reporting year
This template should be used by the SCSs to provide to ICAQ information in compliance with the "Reporting - . - R
requirements for SCS Annual Report to ICAQ". Additional rows may be added as needed, as well as references to Field 7 - Economic operalor s information
information pravided in separate files.

Field 8 - Product certified for each CORSIA-certified economic operator throughout the

CONTENTS supply chain
Template information Field 9 - Batch information of CEF certified

Field 1 - List of audits of economic operators executed during the reporting year

Field 2 - Certification body assurance

Field 3 - Accreditation body assurance

Field 4 - Provide public location of information on the SCS

Field 5 - Certification Bodies and robustness of the scheme

Field 6 - List of system documents updated within the reporting year

Field 7 - Economic operator’s information ISCC RS B
Field 8 - Product certified for each CORSIA-certified economic operator throughout the supply chain

Field 9 - Batch information of CEF certified

2022 report 2022 report

Templ Information
[Template provided by: [ ICAO |
Version (p:’bhcahon date): \ 3 (10 March 2023) | 2023 re po rt 2023 re po rt

EASA Fuente: OACI E



Aprobacion de los esquemas de sostenibilidad en CORSIA

—> Proceso de solicitud: Las solicitudes de los SCS se revisaran de forma continua. Se
invita a los SCS interesados en ser aprobados por el Consei'o de la OACI a completar
el siguiente formulario de solicitud y enviarlo por correo electrénico a
officeenv@icao.int

INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAQ)
APPLICATION FORM FOR SUSTAINABILITY CERTIFICATION SCHEMES

INSTRUCTIONS

SCSs should complete the information on this application form and send it by email to
officeenv@icao.int.

The form is divided in two parts, as follows:

Part I - Basic information from the Sustainability Certification Scheme (Name, Address, point
of contact, among others).

Part Il - Compliance evidence on the requirements of the ICAO document “CORSIA Eligibility
Framework and Requirements for Sustainability Certification Schemes”

This ICAOQ document is available on the ICAOQ CORSIA website
(https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-Eligible-
Fuels.aspx).

SCSs will provide evidence of compliance with each requirement, including a description of
systems and procedures in place, reference to specific page numbers and/or section numbers
of available documents, webpage links, etc.

Applications and other information submitted by SCSs will be publicly available on the ICAQ
CORSIA website, except for materials, which the applicants designate as business
confidential.

Additional information may be requested during the evaluation process.

The working language of the assessment process is English.

EASA Fuente: OACI




Los esquemas de sostenibilidad en CORSIA
CAEP Structure (Leading up to CAEP/13 in 2025)

ICAQ Council

CAEP Vice-

CAEP Chairperson .
P Chairpersons

CAEP Membership CAEP Secretary

LTAGTG
Long Term Aspirational
Goal Task Group

MDG FESG ACCS I1SG SCSEG
Modeling and Forecast and Economic Aviation Carbon Impacts and Sustainability Certification
Databases Group Analysis Support Group Calculator Support Group Science Group Schemes Evaluation Group

Grupo de Evaluacion de Esquemas de Certificacion de Sostenibilidad (SCSEG) se cred en enero del afio
2020, con el objetivo de llevara a cabo la evaluacion de los sistemas de certificacion de sostenibilidad
(SCS) en el contexto de su reconocimiento en el marco de CORSIA.

EASA Fuente: OACI 68



Los esquemas de sostenibilidad en CORSIA (proceso

For further

information Flowchart 1 — Relation between SCSs and ICAO entities

please refer to

Flowchart 2
CAEP?
+ Provides administrative guidance to SCSEG, and CAEP
nominates SCSEG Members. c ts
+ Provide comments on the SCSEG Report. ommen ICAO counci|3
. ape ) . F 3
Sustamab;ll':]y Certification SCS Application 1 - Approves the  SCSs
cheme _ 1 considering the
- - SCSEG report and the comments
SCS Annual 1.  Evaluates the SCSs ) SCSEG from CAEP
; Report 2. evelops recommendations to Council .
+ Applies for approval by the ICAO 3. Qutreach SCS evaluation process to world’s SCSs recommendations
Council 4 “1 4. Collect information from, and issue guidance to SCSs
5 Monitor 5CS compliance
. 0 d i | " 6. Reassess approved SCS5s every five years, at least
tof}éi%lgm\’e , provide an annual repol r —p 7. Raise technical issues to CAE
+ Provide any information required by the |
relevant National Authority related to
GHG reporting® L CAEP Fuels Task Group (FTG)
e ]+ Assists CAEP in developing the CORSIA Eligibility
Framework and Requirements for SCSs and all other
- CEF related implementation elements

Information related to GHG reporting |CAO Mem ber StatesJ
If required, discuss the sustainability certification process with State 7 re|e\lant Natlonal Authority
related to GHG reporting

vy v

Compliance with certain themes can be demonstrated to the SCS by a national attestation 2

1-5CSEG Terms of Reference, § 2.1,

2 — 5CSEG Terms of Reference, § 3.

3 - ICAQ document “CORSIA eligibility framework and requirements for Sustainability Certification Schemes |, § 3).

4 — CORSIA 5CS evaluation website and application form, https://www.icao.int/environmental -protection/CORSIA/Pages/CORSIA -5CS-evaluation.aspx.

Legend:
5 - ICAO document “ CORSIA eligibility framework and requirements for Sustainability Certification Schemes ", Table 1, Item 7. Details provided in the My B_diirectional information exchange
document " Reporting Requirements for SCS annual report to ICAQ " —]  Assurance system coordination

6 — ICAQ document “ CORSIA eligibility framework and requirements for Sustainability Certification Schemes *, Table 1, Item 12.
7,8 - ICAD document “ CORSIA Sustainability Criteria for CORSIA Eligible Fuels ", Chapters 2 and 3, Guidance on the application of susteinability criteria.

EASA Fuente: OACI NS
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en Materia de Aviacién Civil X

European Union Aviation Safety Agency *

EU-Latin America Cooperation on Civil Aviation ~ % X x X X
L] * *
E A S A Cooperacién entre La Unién Europea y América Latina * * *
E x * »

* + *

Muchas gracias por su atencion — Thank you for your attention

jhsoto@seguridadaerea.es

Your safety is our mission.

An Agency of the European Union ::




