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Bombardier Transportation
EcoEfficient Optimised Environmental Performance

= Life Cycle Assessment (LCA) for = Maximising recycability and

less environmental impact over recoverability
the life cycle = Environmentally sound
— According to ISO 14040 materials
— Carried out for vehicles as well — Control of materials
as components — Specification of materials used
= Transparent communication of — Elimination of hazardous
environmental efficiency substances

— Environmental Product = B
Declarations

— According to ISO 14025 and
Product Category Rules for Rall
Venhicles (PCR 2009:05)

— Externally validated
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Why an EPD?

= Growing customer requirements

— Many customers have requirements on
reliable documentation on the products
environmental performance

— Many operators go beyond the ISO 14001
certification and are registered under
EMAS

— Many operators are signatories of the
UITP Charter on Sustainable
Development

= Summarizes environmental performance
covering the whole life cycle

— Reliably
— Transparently

TRAXX 4 Environment
Environmental Product Declaration: TRAXX F140 MS
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EPDs at Bombardier Transportation

= 1999: First in rail industry to release an EPD according to ISO 14021 /

(ISO TR 14025)

= 2006: First in rail industry to release an EPD according to 1ISO14025
= Up to date eight EPDs have been published by Bombardier

Transportation
= Environmental target
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PCR for Rail Vehicles

= UNIFE Environmental Group initiated )
work on PCR for the Product Category EPD

“Rail Vehicles” PRODUCT CATEGORY
RULES (PCR)

. PUI’pOSGZ Ensuring unifOI’m for preparing an environmental product
communication of environmental declaration (EPD) for

performance of rail vehicles L
rail vehicles

. . UNCPC CODE: 495
= |dentifies and specifies the common PCR 2009: 05

rules and procedures to be applied

International EPD Consortium, IEC
Version 1.1

Guaranteed validity until 2004-12-01

This PCR decument i in complisnce with PROGERAMME EEQUIEEMENTS EPD<E an inernaticnal EFD
=y siem for envinonme nial product de clamtions, published by the “Body managing the EPD system” a5 a
part of the EPD® sysgem

Further information is available on: wwow. environdec.com
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UNIFE Environmental Group °
nif
uTHE EUROPEANﬁLINDUSTRY

Participating Companies:

Bombardier Transportation AnsaldoBreda

= Alstom = Knorr-Bremse
= Siemens = Saft Batteries
= Talgo = CAF

UNIFE

Ongoing update of PCR, regarding e.g.:

= Description of system boundaries

= Decalaration of recyclability and recoverability figures
— Based on new UNIFE recycling calculation methods
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Published EPDs

= Currently six EPDs based on PCR
2009:05 have been publicly released

— Bombardier

¢ Spacium

* INNOVIA ART 200

* REGINA Intercity X55
— Ansaldo Breda

* Metro Roma Line C

* Metrobus Brescia
— CAF

* Tram Zaragoza
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Using EPDs Creating EPDs

Wiatare ProdictCaegory Riks? PCR B2k ModiEs PCR Dewelopment PCR Search PCR Fonm

& PCRSearch | Rall wecles

PCR DOCUMENTS

PCR INFORMATION

0 oomkapCR
Loginreauired

Thk PCR k carreatybe g apcad. Qeestoas maybe direckd b the PCR mock rabr.

Thk documertckscrbes e ProdictCatgory Ruks Br the assesamentortie envlioimertal
perbmance of the prodectcaegory rallwe hicks vrtier deied I the documend. ftortihes the
et ki atmation of e prodicteatgory ad Withe r set orttie parame e 1s b prepare an
Eavlroane 1l Prociect Declaration (EP D) acoordihg © 190 14025,

COMMENTS ON THIS PCR

Be the Mistakcasshg ik PCR
@ starta discussion

DETAILED INFORMATION

Namé: Rallwbkks
CPC Code: s
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approval dats:
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valld until:
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PCR Rail Vehicles
Scope

~

o

i

|
5K

/Non renewable energy resources
/Renewable energy resources

Production of Vehiclée

Production of Materials

Train Operation
Maintenance

Material resources

Emissions
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PCR Rail Vehicles
Service types

Passenger transport:

— Urban

— Suburban

— Regional

— Intercity

— High / Very high speed

= Freight transport:

— Mainline

1. Carbody

3. Bogies and
running gears

= Product Groups

4. Electric equipment

2. Interior, windows

and doors
Pt

5. Comfort systems
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EPD - Content

= Company Introduction
= Product Information

>
¢ REGINA Intercity X565

= Environmental Management System
= Environmental Performance
— Use of resources

— Waste generation
— Impact categories (GWP, ODP etc.) .
= Technical performance SLntEIr R

B wwey e B anes ww a

— Energy consumption e
— Noise emissions

— Recyclability and recoverability
— Exhaust gas emissions (if Diesel)
= Other information
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Life cycle assessment as basis for an EPD - Example
Goal and Scope

= Main goal: life cycle impact of an electrical train as basis for further
Improvements

= Functional unit: transportation of 1 passenger over 100km
= Considered life cycle stages:
— Upstream module (raw material extraction, component production

— Core module (final assembly) S A
— Downstream module (use and end-of-life) 2 f?m e
= Operational lifespan assumed to be 32 years " =
= Cut-off rules as defined by PCR !
= Generic as well as site/product specific data .« &~ @ See=
= CML2001 impact assessment method = m
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Life cycle assessment as basis for an EPD - Example
Life Cycle Inventory results

= Material composition including materials
used during production and maintenance

for 32 years of operation

Material composition of the train

H Metals
m Polymers

m Elastomers

= Resources used over the life cycle ® Fluids
without regenerative braking = MONM
M Glass
m Others
Downstream Total
Upstream Core module
module module Use Fol
Non-renewable resources
Material [Kg/pass.100km] 0.55 0.33 32.5 0.007 334
Energy [MJ/pass.100km] 0.29 0.23 29.2 0.003 29.7
Renewable resources
Material [Kg/pass.100km] 0.38 0.24 25.6 0.006 26.3
Energy [MJ/pass.100km] 0.03 0.01 4.8 0.0001 4.8
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Life cycle assessment as basis for an EPD - Example
Life Cycle Impact Assessment

Acidification potential Eutrophication Potential
—. 3,0E-03 — 3,0E-04
2 3
3 2,0E-03 - z 2,06-04 -
W )
|N @
2 1,0£-03 - T 1,06-04 -
» 2
0,0E+00 - 2 0,0E+00 -
(a8
No energy recovery 100% energy X No energy recovery 100% energy
recovery = recovery
Global Warming Potential
_ 2,0E400 m End-of-life
3
Er N Use
' 1,0E+00 -
O
O m Final assembly
2
0,0E+00 -~
W Resource extraction &
No energy recovery 100% energy component production
recovery

) BOMBARDIER

© Bombardier Inc. or its subsidiaries. All rights reserved.



Conclusions based on LCA and EPD (1/2)

= Environmental impact dominated by the use phase for all studied
Impact categories

= Most significant impact is by secondary emissions resulting from
energy production for operation

— high potential for improvement associated with energy consumption
— Reduction of amount of energy used

— Reduction of the emissions caused by energy production and
consumption
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Conclusions based on LCA and EPD (2/2)

= Phase of raw material extraction (including component production)
also shows a significant impact for most considered impact
categories

—additional focus on material selection

—LCA and EPD deliver key environmental performance drivers —
considered in future projects.

Every project benefits from the experience gained in the previous
one and helps to continuously improve the overall environmental
performance of Bombardier products.
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Thank you for your attention!

Helmut Adamek
Julia Rother
Juergen Schnaas
Armin Luzi
Markus Dengler
Thomas Elmeblom
Hilde Grans
Chrisfian Endrikat
Tashira Murray
Kaushik
Sivasubramanian
Muriel Villalta
Maxine Bent
Bradley Howes
Victoria Courfois
Erik G. Michaud
Evguenia Zvereva
David Lewis
Hendrik Vare

Bo Victor Gotifridson
Christo Angelov
SER& UK TraceyGiddings
MLM Ben Rose

MLM Manuela Vogel
MLM Kathy Reimann
MLM Jonathan Brunetie
MLM Chrisfina Larsson
MLM Jan-Olov Lundow
MLM Katja Wehbi

MLM Saemundur Weaving
MLM Aleksandar Kolew
MLM Yannos Wikstrom
MLM Fredrik Kinch

LLELOC
LLE BOG
LLE BOG
LLE PPC
LLE PPC
LLE PPC

AT Vienna

DE Bautzen

DE Kassel

CH Winterthur
DE Metphen

SE Vasteras
SE Vasteras
DE Hennigsdorf
US Pittsburgh

CA Kingston
CASt. Bruno
CA Thunder Bay
AllMelboume
5E Stockholm
5E Stockholm
DE Mannheim
UK Derby

UK Derby

DE Hennigsdorf
DE Hennigsdorf

CoC DIE
Sara Paulsson

You are welcome to contact me by e-mail or phone:
kathy.reimann@de.transport.oombardier.com

phone: +49 330289 3251
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