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GENERAL INFORMATION

MANUFACTURER

Manufacturer Georg Fischer Piping Systems Ltd

Address Ebnatstrasse 111, 8201 Schaffhausen,
Switzerland

Contact details sustainability.ps@georgfischer.com

Website www.georgfischer.com

EPD STANDARDS, SCOPE AND VERIFICATION

Program operator EPD Hub, hub@epdhub.com

Reference standard EN 15804:2012+A2:2019/AC:2021 and ISO

14025

PCR EPD Hub Core PCR Version 1.1, 5 Dec
2023

Sector Construction product

Category of EPD Third party verified EPD

Scope of the EPD Cradle to gate with options, A4-A5, and

modules C1-C4, D

+GF+

This EPD is intended for business-to-business and/or business-to-con-
sumer communication. The manufacturer has the sole ownership, lia-
bility, and responsibility for the EPD. EPDs within the same product cat-
egory but from different programs may not be comparable. EPDs of
construction products may not be comparable if they do not comply with
EN 15804 and if they are not compared in a building context.

PRODUCT

Product name

PROGEF pipes and fittings
Place(s) of raw material origin Europe

Schaffhausen, Switzerland and
Dautphetal, Germany
Europe, USA, Asia

calendar year 2024

Place of production

Place(s) of installation and use

Period for data

Averaging in EPD Multiple products and multiple

factories
Variation in GWP-fossil for A1-A -0.95%/+1.26%
(%)
A1-A3 Specific data (%) 16,5

EPD author Emre Akay, Simon Kalyciok, Peter Barta

EPD verification Independent verification of this EPD and
data, according to ISO 14025:

o Internal verification p External verification

EPD verifier Haiha Nguyen, as an authorized verifier act-

ing for EPD Hub Limited
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ENVIRONMENTAL DATA SUMMARY
1 kg of PROGEF pipes and fit-

Declared unit

tings
Declared unit mass 1 kg
GWP-fossil, A1-A3 (kgCO-e) 3,14E+00
GWP-total, A1-A3 (kgCOze) 3,10E+00
Secondary material, inputs (%) 1,44
Secondary material, outputs (%) 8,1
Total energy use, A1-A3 (kWh) 16,3
Net freshwater use, A1-A3 (m®) 0,02
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PRODUCT AND MANUFACTURER

ABOUT THE MANUFACTURER

GF Industry and Infrastructure Flow Solutions is the leading flow solu-
tions provider across the world. We enable the safe and sustainable
transport of fluids.

PRODUCT DESCRIPTION

The PROGEF piping system by GF is a polypropylene (PP) welded sys-
tem for safe fluid handling in critical industrial applications, providing
unique mechanical properties, chemical resistance, outstanding welda-
bility, and an especially high resistance to thermal distortion.

The PROGEF portfolio consists out of three different systems:
PROGEF Standard (PP-H and PP-R), PROGEF Natural (PP-n) and
PROGEF Plus (PP-H). While each system has its own unique material
characteristics, all of them include a complete portfolio of pipes, fittings,
valves, tools, jointing, process automation and measurement and con-
trol instrumentation.

PROGEF Standard meets chemical requirements in almost all applica-
tions and safeguards operations. The durability behind its performance
offers long-term reliability and reduces downtime and maintenance ex-
penses.

With its high surface finish, transparent and pigment-free material, and
the possibility to use bead and crevice-free fusion technology,
PROGEF Natural ensures exceptional quality and performance in vari-
ous applications. This portfolio fulfills the purity requirements of many
chemical, life science and food & beverage applications.

PROGEF Plus offers specified production and packaging processes

preventing contamination before installation. Recognized leach-out re-
sults combined with certified LABS-compliance make PROGEF Plus
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possible to use for lower-demanding high purity applications. The port-
folio is especially used in demanding applications in microelectronics,
painting, and surface technology, where high surface quality and ex-
ceptional leach-out values are essential.

This EPD covers PROGEF pipes and fittings, manufactured by GF at
state-of-the-art production facilities located in Germany and Switzer-
land. The products are made from polypropylene homopolymer (PP-H),
selected for its excellent chemical resistance, thermal stability, and suit-
ability for high-purity applications.

Further information can be found at:
www.georgfischer.com

PRODUCT RAW MATERIAL MAIN COMPOSITION

Raw material category Amount, mass % Material origin
Metals 0 -

Minerals 0 -
Fossil materials 100 EU
Bio-based materials 0 -

BIOGENIC CARBON CONTENT

Product’s biogenic carbon content at the factory gate

Biogenic carbon content in product, kgC 0

Biogenic carbon content in packaging, kg 0,0139
C

PROGEF pipes and fittings
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FUNCTIONAL UNIT AND SERVICE LIFE

1 kg of PROGEF pipes and fit-
tings
Mass per declared unit 1kg

Declared unit

Functional unit -

Reference service life -

SUBSTANCES, REACH - VERY HIGH CONCERN

The product does not contain any REACH SVHC substances in
amounts greater than 0,1 % (1000 ppm).
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PRODUCT LIFE-CYCLE

SYSTEM BOUNDARY

This EPD covers the life-cycle modules listed in the following table.

Product - Use stage End of life stage Beyond the

stage system

boundaries

._\>
.N>
.w>
jJodsues ) . FNEN
w

N W

w W

e

oW

=0

~0

o

Jodsuels ) . N O

s|eliajew mey
jJodsues )
Bulnjoeynuepy
Aquessy . o>
@oueUdUIRI m
aeday
juswaoe|day m
juawysiqiniay m
asn ABiaua |euonesadQ m ow
Buissaosoud aysepp . WO
|esodsiq .
asnay
Kianooay
Buijohoay

asn isjem [euonesado m ~w

uopIjowap /uoiINIsu0I8Qq

Modules not declared = MND. Modules not relevant = MNR

MANUFACTURING AND PACKAGING (A1-A3)

The environmental impacts considered for the product stage cover the
manufacturing of raw materials used in the production as well as pack-
aging materials and other ancillary materials. Also, fuels used by ma-
chines, and handling of waste formed in the production processes at
the manufacturing facilities are included in this stage. The study also
considers the material losses occurring during the manufacturing pro-
cesses as well as losses during electricity transmission.

A market-based approach is used in modelling the electricity mix uti-
lized in the factory.

PROGEF pipes and fittings
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PROGEF pipes and fittings are manufactured by GF at state-of-the-art
production facilities located in Germany and Switzerland. The products
are made from polypropylene homopolymer (PP-H), selected for its ex-
cellent chemical resistance, thermal stability, and suitability for high-pu-
rity applications. The raw material supply (A1) includes the extraction
and processing of polypropylene granulate, sourced from certified sup-
pliers in Europe. Manufacturing (A3) involves energy-efficient extrusion
for pipes and injection molding for fittings, conducted under controlled
or cleanroom conditions to minimize contamination and ensure compli-
ance with industry-specific purity standards (e.g., for pharmaceuticals
and microelectronics). Product assembly and quality control (A3) in-
clude rigorous inspection and testing procedures to ensure mechanical
performance, dimensional accuracy, and purity. Waste generated dur-
ing production is minimized and, when possible, reprocessed internally
in line with purity requirements. When reprocessing is not possible, the
manufacturing waste is recycled or incinerated. Packaging is designed
to maintain product cleanliness during handling and transport. Products
are typically sealed in polyethylene (PE) bags, and packed in corru-
gated cardboard boxes or wooden crates depending on product type
and shipping mode. Packaging materials are recyclable and comply
with EU, US, and Asian environmental and safety standards.

The use of green energy in manufacturing is demonstrated through con-
tractual instruments (GOs, RECs, etc.), and its use is ensured through-
out the validity period of this EPD.

TRANSPORT AND INSTALLATION (A4-A5)

Transportation impacts occurred from final products delivery to con-
struction site (A4) cover fuel direct exhaust emissions, environmental
impacts of fuel production, as well as related infrastructure emissions.

In stage A4, transport from the production sites in Germany and Swit-
zerland to distribution hubs and end users across Europe, Asia, and the
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USA is primarily by truck and sea freight. Transport distances and
modes vary by destination but are optimized to reduce environmental
impact, including route planning and shipment consolidation. The
transport scenario is based on a weighted average scenario based on
sales shares for the different markets. Module A5 considers several
packaging waste treatment scenarios relevant for the markets covered
by the scope.

PRODUCT USE AND MAINTENANCE (B1-B7)

No impacts are expected to occur during normal use of the product, so
the use stage is not considered in the study.

Air, soil, and water impacts during the use phase have not been studied.

PRODUCT END OF LIFE (C1-C4, D)

At the end of service life, PROGEF pipes and fittings are typically re-
moved manually (C1), with no special deconstruction processes re-
quired. The system’s modularity facilitate separation from other infra-
structure components. Module C2 involves transport to local recycling
or disposal facilities, generally via regional waste collection systems. At
the end of their service life, PROGEF pipes and fittings are typically not
suitable for reuse due to contamination risks from chemical or high-pu-
rity applications. Where mechanical recycling is not feasible - particu-
larly in applications involving pharmaceuticals, microelectronics, or ag-
gressive chemicals - the most common end-of-life treatment is incinera-
tion with energy recovery. The polypropylene (PP-H) material has a
high calorific value and is well-suited for controlled incineration in mu-
nicipal or industrial waste-to-energy (WTE) plants. During this process,
thermal energy is recovered and can be converted into electricity and/or
district heating, providing a measurable environmental benefit by off-
setting the use of fossil fuels. Recycling and incineration rates are con-
sidered based on statistical data for the covered regions. Module C4
considers the case when recycling or energy recovery is not feasible,
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PROGEF pipes and fittings may be disposed of via landfilling, in ac-
cordance with local waste management regulations. This is typically the
case in regions or applications where material contamination prevents
reuse or recycling, and where access to incineration with energy recov-
ery is limited or not permitted. Polypropylene (PP-H) is a stable thermo-
plastic and does not generate hazardous substances under landfill con-
ditions. In module D (benefits and loads beyond the system boundary),
energy recovered from incineration may offset primary energy produc-
tion, contributing to secondary energy credits. Additionally, where me-
chanical recycling is possible, recycled PP material can be used in non-
critical applications, thereby reducing the need for virgin material in fu-
ture production cycles. Benefits and loads related to recycling and in-
cineration of packaging materials are also included in module D.
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SYSTEM BOUNDARY
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LIFE-CYCLE ASSESSMENT

CUT-OFF CRITERIA

The study does not exclude any modules or processes which are stated
mandatory in the reference standard and the applied PCR. The study
does not exclude any hazardous materials or substances. The study
includes all major raw material and energy consumption. All inputs and
outputs of the unit processes, for which data is available for, are in-
cluded in the calculation. There is no neglected unit process more than
1% of total mass or energy flows. The module specific total neglected
input and output flows also do not exceed 5% of energy usage or mass.

The production of capital equipment, construction activities, and infra-
structure, maintenance and operation of capital equipment, personnel-
related activities, energy and water use related to company manage-
ment and sales activities are excluded.

No significant material or energy flows have been deliberately excluded
from the study. All relevant upstream (raw materials, transport), core
(manufacturing, energy use, packaging), and downstream (transport,
installation, end-of-life) processes have been considered. Maintenance,
operational energy use during product use, and capital goods (e.g., ma-
chinery, infrastructure) are excluded as irrelevant as per EN 15804
guidance.

VALIDATION OF DATA

Data collection for production, transport, and packaging was conducted
using time and site-specific information, as defined in the general infor-
mation section on page 1 and 2. Upstream process calculations rely on
generic data as defined in the Bibliography section. Manufacturer-pro-
vided specific and generic data were used for the product’'s manufac-
turing stage. The analysis was performed in One Click LCA EPD Gen-
erator, with the 'Cut-Off, EN 15804+A2' allocation method, and charac-
terization factors according to EN 15804:2012+A2:2019/AC:2021 and
JRC EF 3.1.
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ALLOCATION, ESTIMATES AND ASSUMPTIONS

Allocation is required if some material, energy, and waste data cannot
be measured separately for the product under investigation. All alloca-
tions are done as per the reference standards and the applied PCR. In
this study, allocation has been done in the following ways:

Allocation
Allocated by mass or volume

Data type
Raw materials

Packaging material Allocated by mass or volume

Ancillary materials Not applicable

Manufacturing energy and
waste

Allocated by mass or volume

Mass allocation was applied based on production volumes: 60% for
pipes manufactured in Germany and 40% for fittings manufactured in
Switzerland.

Transport distances for raw material supply and product distribution
were estimated based on average logistics routes to main markets (Eu-
rope, Asia, USA).

End-of-life scenarios (C1-C4) assume average disposal conditions by
region. Where data were unavailable for certain regions, EU-average
data were used as proxies.

Packaging material weights were estimated based on sample product
packaging configurations and averaged per product group.

PROGEF pipes and fittings
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PRODUCT & MANUFACTURING SITES GROUPING

Multiple products and multiple facto-
ries

Type of grouping

Based on average results of product
group - by total mass

Grouping method

Variation in GWP-fossil for A1- -0.95%/+1.26%

A3, %

This EPD covers PROGEF pipes and fittings made from polypropylene
homopolymer (PP-H), designed for high-purity fluid applications. The
grouping includes: Products covered: Injection-molded fittings (ranging
in sizes d16-d500) and extruded pipes (ranging in sizes d16-d400).
Manufacturing sites: Pipes produced in Germany (60% share in DU),
fittings produced in Switzerland (40% share in DU) Geographical cov-
erage: Products are sold globally, with primary markets in Europe, Asia,
and the USA. Manufacturing similarity: Both product types use the
same base polymer (PP-H), similar cleanroom-grade production con-
trols, and comparable processing technologies (extrusion or injection
molding). Sampling and data: Primary data was collected from each site
for the reference year. No site-averaging was applied; instead, impacts
were weighted by mass to reflect actual production volumes. This
grouping approach provides a representative and conservative esti-
mate of environmental performance for the full PROGEF product range.
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LCA SOFTWARE AND BIBLIOGRAPHY

This EPD has been created using One Click LCA EPD Generator. The
LCA and EPD have been prepared according to the reference stand-
ards and I1SO 14040/14044. The EPD Generator uses Ecoinvent
v3.10.1/3.11 and One Click LCA databases as sources of environmen-
tal data. Allocation used in Ecoinvent 3.10.1/3.11 environmental data
sources follow the methodology ‘allocation, Cut-off, EN 15804+A2°.

EN 15804:2012+A2:2019 — Sustainability of construction works — Envi-
ronmental product declarations — Core rules for the product category of
construction products

Ecoinvent v3.10.1 database (EN 15804 classification, cut-off)

EPD Hub Product Category Rules (PCR) v1.1

EPD Hub General Program Instructions (GPI) v1.2

PROGEF pipes and fittings
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ENVIRONMENTAL IMPACT DATA

The estimated impact results are only relative statements which do not indicate the end points of the impact categories, exceeding threshold values, safety
margins or risks.

CORE ENVIRONMENTAL IMPACT INDICATORS - EN 15804+A2, EF 3.1

Impact category Unit A1 A2 A3 A1-A3 | A4 A5 B1 B2 B3 B4 B5 B6 B7 c1 c2 c3 c4 D

GWP - total” kgCOe |2°"F*0 470e01 114801 37950 344E01 531E02 MND  MND  MND MND MND  mnD  MND | DO%F*0 q36E02 4sE01 7.82602 | -3,22E-01
GWP — fossil kgCOe |2°"E*0 4poe01 165E01 O14E0 134401 216E03 MND  MND  MND MND MND  wmnD mND | D000 qasE02 asE01 7.82602 | -3.28E-01
GWP — biogenic kg COze |145E-03 931E05 0% 49 1654k 05 510E02 MND  MND  MND MND MND  wmnD mnD | JO%F*0 27006 BT4ET 409 T g4p03
GWP — LULUC kg COze |134E-03 1,66E-04 559E-04 207E-03 |134E-04 127E-06 MND ~ MND  MND  MND  MND  MND  MND | J%%F*0 512E06 879E06 537E-06 | -3,05E-04
Ozone depletion pot. :‘196 CFC- |4 15607 934E-09 1,86E-09 126E-07 648E-09 204E-11 [MND MND  MND  MND  MND  MND  MND 000E*0" 2 50E10 1,01E10 2,15E-10 | -1,06E-08
Acidification potential mol H'e |7.60E-03 147E03 4,16E-04 948E-03 |278E-03 657E-06 MND ~ MND  MND  MND  MND  MND  MND | J9%F*0 434k 05 81405 590E05 | -1,49E-03
EP-freshwater? kgPe  |451E-04 3,11E05 248E-05 507E-04 |205E-05 347E-07 MND ~ MND  MND  MND  MND  WMND  mND | JO%F*0 930E07 200606 866E07 |-1,31E-04
EP-marine kgNe | 151E03 495604 116E-04 212E03 7.69E04 141E-05 MND ~ MND  MND  MND  MND  MND  MND | JOOF*0 4505 427E-05 173204 |-2,30E-04
EP-terrestrial molNe |156E-02 538E03 127E-03 222E-02 |848E-03 242E05 MND ~ MND  MND  MND  MND  MND  MND | D000 1ssE04 376E04 241E04 | 235603
POCP (“smog”)?) Ilil?\/IVOC 136E-02 2,30E-03 354E-04 163E-02 280E-03 959E06 MND ~ MND  MND  MND  MND  MND  MND | 00%*0 669E05 967E:05 102604 |-142E-03
ggg-minerals & met- | Sbe |228E-05 1,54E-06 1,27E-06 2,56E-05 |9,75E-07 468E09 [MND MND  MND  MND  MND  MND  MND 900E*0" 4 27E.08 6,08E-08 1,87E-08 | -1,74E-06
ADP-fossil resources  MJ ?’03'5"0 8’59E+0 7,95E-01 ?'77E+° 3'71E+° 1,86E-02 | MND MND MND MND MND MND MND 8’°°E+° 1,92E-01 873E-02 1,85E-01 | -8,56E+00
Water use® mPe depr. | 5,56E-01 324E02 405602 620E-01 |214E-02 288E-04 MND  MND  MND  MND  MND  WMND  MND | J0%F*0 944k 04 1.40E02 890E-04 | -8,99E-02

1) GWP = Global Warming Potential;, 2) EP = Eutrophication potential. Required characterisation method and data are in kg P-eq. Multiply by 3,07 to get PO4e; 3) POCP = Photochemical ozone formation; 4) ADP = Abiotic
depletion potential; 5) EN 15804+A2 disclaimer for Abiotic depletion and Water use and optional indicators except Particulate matter and lonizing radiation, human health. The results of these environmental impact
indicators shall be used with care as the uncertainties on these results are high or as there is limited experience with the indicator.
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ADDITIONAL (OPTIONAL) ENVIRONMENTAL IMPACT INDICATORS - EN 15804+A2, EF 3.1

Impact category Unit A1 A2 A3 A1-A3 |A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 C2 C3 C4 D

Particulate matter L”ecri]'ce 6,01E-08 3,69E-08 572E-09 1,03E-07 |2,38E-08 126E-10 /MND MND MND MND  MND  MND  MND 8'°0E+O 114E-09 6,54E-10 1,34E-09 | -9,51E-09
lonizing radiation® E%%Se 180E-01 B41E03 399E-03 1,92E01 |535E-03 469E-05 MND ~ MND  MND  MND  MND  MND  MND | O0%%*0 224504 404E04 181E-04 | 675602
E;;’tomity (freshwa- o1y 0090 geee01 440E01 [39F*0 572601 400E02 MND  MND  MND  MND  wmnD  MND mND | 0090 257E02 134E01 241E01 | 612E-01
CH:rman toxicity, can- oy 549E-10 8,00E-11 4,99E-11 6,79E-10 |6,13E-11 6,42E-13 | MND MND MND MND MND MND MND g'°0E+° 2,29E-12 2,02E-11 4,01E-12 | -5,31E-11
(I:I:rman fox. non-can-| c1p, 2,13E-08 4,14E-09 1,68E-09 2,71E-08 |2,65E-09 4,37E-11 | MND MND MND MND MND MND MND 8'°0E+° 1,22E-10 7,79E-10 7,48E-10 | -2,64E-09
sQpP” i JA0E+0. 992E+0  B38E+0 1,94E40 [239E40 549e02 MND  MND  MND  MND  MND  MND MND | OO%F*0 435E01 897E.02 432E-01 |-140E+00

6) EN 15804+A2 disclaimer for lonizing radiation, human health. This impact category deals mainly with the eventual impact of low-dose ionizing radiation on human health of the nuclear fuel cycle. It does not consider
effects due to possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities. Potential ionizing radiation from the soil, from radon and from some construction materials
is also not measured by this indicator; 7) SQP = Land use related impacts/soil quality.

USE OF NATURAL RESOURCES

Impact category Unit A1 A2 A3 A1-A3 |A4 A5 B1 B2 B3 B4 B5 B6 B7 Cc1 Cc2 C3 C4 D
5;';%‘”' PER as en- VOB 4 qap01 OOPEF0 BOIED f757e00 23 D mnD  MnD MDD mnD mnD MND | J0%F*0 344p.03 656803 285603 | 652601
Renew. PER as mate- |,/ 000E+0 Q00E+0 |4 qoo o0 ,or o0 |000E0 -416E- |0y unp MND MND  MND  MND | OC0E*0  O00E*0  Q00E+0 | 0,00E+0 |4 e o
rial 0 0 0 01 0 0 0 0

;‘I’EtS' U= G (A vy VOO0 g aapgr OO4EH0 B0 f757e 00 O47E D mnD mD mND mnD MnD M| O9%F*0 314E.03 656E-03 285E-03 | -640E-01
g%r;'re' PER as en- $O4E0 OB  opag JOPEO |OTIEYD 272 Iy mnD  MND MND mnD MND MND | O0%F0 T499E01 {gaelg pg7Eso |9.30E400
Non-re. PER as mate- 349E+0  0,00E+0 - 3,28E+0 |0,00E+0  -4,93E- 0,00E+0 | 0,00E+0 - -

o MJ ; 0 203E+0 0 o MND  MND  MND  MND  MND  MND  MND | 0 852E+0 | 243E+0 | 340E+00
Total use of non-re. 8,03E+0 6,59E+0 - 8,30E+0 |4,71E+0 -7,65E- 0,00E+0 - -

pER MJ ; 0 386E+0 5 i MND  MND  MND  MND  MND  MND  MND | 192E-01 | 1 goE+0 | 5,30E+0 | -5:90E+00
Secondary materials kg 144E02 302603 131E-02 304E-02 |217E-03 129605 MND ~ MND  MND  MND  MND  MND  MND | o%%*0 863E:05 349E-04 6,69E-05 |840E-02
EZT:W' SERIRERT vy 123604 381E-05 106E-03 122E03 |235E-05 130E07 MND ~ MND  MND  MND  MND  MND  mND | 0O%%*0 q00E06 252E-06 125606 | 7,77E-06
Non-ren. secondary |,/ 000E+0 O00E+0 O00E+0 O000E+0 |000E*0 O000E*0 |\ w0 wnD  MND  MND  MND  MND | OQOE*0 O000E#0 000E+0 0,00E+0 | o oo oo
fuels 0 0 0 0 0 0 0 0 0 0

Use of net fresh water m? 147E02 887E-04 849E04 164E-02 |581E:04 °%F unD  MnD  MnD  MnD  wnD mnD mnD | D00 ogseos q1sE0a B70F 341E03

8) PER = Primary energy resources.
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END OF LIFE — WASTE
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REPLACE-BRANDING-IMAGE

Impact category Unit A1 A2 A3 A1-A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 c1 c2 c3 c4 D
Hazardous waste kg 920E-02 946E-03 952603 1,12E01 667E03 116E04 MND ~ MND ~ MND  MND  MND  MND  MND | O%F'0 280E 04 472E.03 323E-04 | 1,65E-02
Non-hazardous waste kg 200E*0 900E-01 202801 #1%F*0 1433e01 104601 MND  MND  MND  MND  MND  MND MND | OP%F0 se7E03 216E01 37RO | 203E+00
Radioactive waste kg 458E-05 209E06 101E06 489E-05 |133E06 117E:08 [MND  MND  MND  MND  MND  MND  MND | JO%F*0 5seE08 1,03E07 442608 |173E05
END OF LIFE - OUTPUT FLOWS
Impact category Unit A1 A2 A3 A1-A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 c1 c2 c3 c4 D
Components for re- 000E+0 000E+0 000E+0 O000E+0 [O.00E+D O00E*0 |\ o MnD  MND  MND  MND  MND | OO0E¥0 O00EX0 000E+0 000E+0 |oooc oo
use 0 0 0 0 0 0 0 0 0 0
Materials for recycling kg Q00E+0 0.00E*0 5 40e.02 240E02 |JO%*0 147602 /MND  MND  MND  MND  MND  MND  mnD | J00EY0 Q00RO gq0p gy 000EYO fo gogsg0
Materials for energy 000E+0 QO0E+0 O000E+0 O000E+0 |000E*0 O000E*0 ||\ yno  wnD  MND  MND  MND WD | OQ0E*0 O00E#0 Q00E+0 0,00E+0 |o oo oo
rec 0 0 0 0 0 0 0 0 0 0
Exported energy MJ 8’0°E+0 8'00E+0 8’0°E+0 8'°°E+0 8'00E+° 2,14E-02 | MND MND MND MND MND MND MND 8'°°E+° 8’°°E+° 8’00E+° 8'°0E+° 0,00E+00
Exported energy — .. 000E+0 000E+0 OO0E+0 O000E+0 [O00E+0 goccoi|vin  wno  MND  MND  MND  MND  MND | OO0E*0 O000E*0 000E+0 000E+0 |0 oo
Electricity 0 0 0 0 0 0 0 0 0
Exported energy = . 000E+0 O00E+0 O00E+0 O000E+0 [000E*0 ;o0 r D MND  MND  MND  MND  MND WD | O00E*0 O00E+0 000E+0 0,00E+0 | o oo .00
Heat 0 0 0 0 0 0 0 0 0
ENVIRONMENTAL IMPACTS - EN 15804+A1, CML
Impact category Unit A1 A2 A3 A1-A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 c1 c2 c3 c4 D
Global Warming Pot. kg COze | 248E*0 4eee01 165801 3'1"E*0 [342E01 639E03 [MND  mND  MND  MND MD mnD  MND | D000 435E0p 4gsE01 7,49E02 | 3,20E-01
. kg CFC. 0,00E+0
Ozone depletion Pot. 9 924E-08 743E-09 182E-09 102607 515609 164E-11 MND ~ MND  NMND  MND  MND  MND  MND | 200E-10 848E-11 1,72E-10 | -8,56E-09
11
Acidification kg SO |627E03 112603 314E-04 770E-03 219E03 495E-06 MND ~ MND  MND  MND  MND  MND  MND | J%%F*0 33005 585605 438E-05 |-1,26E-03
Eutrophication kg PO,%e |207E-03 284E04 149E-04 250E-03 |336E-04 644E-06 MND  MND  MND  MND  MND  wND  mnD | OO0 g30E 06 1.81E05 272605 | -231E-04
POCP (“smog’) kg CoHse |7.38E:04 1,06E04 290E-05 874E-04 |139E-04 134E-06 MND  MND  MND  MND  MND  MND  MND | O0%*0 30006 441E06 147E.05 |-9,69E-05
ADP-elements kgSbe |225E-05 150E06 126E-06 252E-05 953E07 455E-09 MND ~ MND  MND  MND  MND  MND  mND | J09F*0 44708 576E-08 182608 |-1,71E-06
ADP-fossil MJ TT2E0 BASER0 7a4p01 BMEH0 1262540 47ge 00 MND  MND  MND  MND  MND MND MnD | OO%F*0 1ggE 01 804E02 182E-01 | 7,37E+00
One ey
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ENVIRONMENTAL IMPACTS - FRENCH NATIONAL COMPLEMENTS

Impact category Unit A1 A2 A3 A1-A3 |A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 Cc2 C3 Cc4 D
2,25E-05 1,50E-06 1,26E-06 2,52E-05 |9,53E-07 4,55E-09 | MND MND MND MND MND MND MND 0,00E+0 4,17E-08 5,76E-08 1,82E-08 | -1,72E-06

ADP-elements kg Sbe 0
Hazardous waste dis- | 9,29E-02 9,46E-03 9,52E-03 1,12E-01 |6,67E-03 1,16E-04 | MND MND MND MND MND MND MND 0,00E+0 2,89E-04 4,72E-03 3,23E-04 |-1,65E-02
posed 9 0
Non-haz. waste dis- 2,06E+0 2,00E-01 2,02E-01 2,10E+0 |1,33E-01 1,04E-01 | MND MND MND MND MND MND MND 0,00E+0 5,87E-03 2,16E-01 3,70E+0 |-2,03E+00
posed kg 1 1 0 0
. . 2 4,24E+0 8,65E+0 2,55E+0 5,36E+0 |6,35E+0 3,43E-01 | MND MND MND MND MND MND MND 0,00E+0 2,70E+0 3,75E+0 1,94E+0 |-7,11E+01
Air pollution m 2 1 1 2 1 0 0 0 0

. 2 4,54E+0 3,65E+0 3,73E-01 4,94E+0 |2,56E+0 1,01E-02 | MND MND MND MND MND MND MND 0,00E+0 1,02E-01 5,10E-02 9,86E-02 | -5,20E+00
Water pollution m 1 0 1 0 0

ADDITIONAL INDICATOR - GWP-GHG

Impact category Unit A1 A2 A3 A1-A3 | A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 Cc2 C3 C4 D
2,51E+0 d g 3,15E+0 . g 0,00E+0 . . . - .
GWP-GHG? kg COze | 4,70E-01 1,65E-01 o 3,44E-01 2,16E-03 | MND MND MND MND MND MND MND o 1,36E-02 4,85E-01 7,82E-02 |-3,28E-01

9) This indicator includes all greenhouse gases excluding biogenic carbon dioxide uptake and emissions and biogenic carbon stored in the product. In addition, the characterisation factors for the flows — CH4 fossil, CH4
biogenic and Dinitrogen monoxide — were updated. This indicator is identical to the GWP-total of EN 15804:2012+A2:2019 except that the characterisation factor for biogenic CO2 is set to zero.
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Impact category Unit A1 A2 A3 A1-A3 | A4 A5 B1 B2 B3 B4 B5 B6 B7 Cc1 C2 C3 C4 D
. 2,42E+0  4,62E-01 1,65E-01 3,05E+0 |339E-01 5,92E-03 | MND MND MND MND MND MND MND 0,00E+0  1,33E-02 4,85E-01 6,92E-02 |-3,16E-01
Global Warming Pot. kg COze | 0 0
. kg CFC. |1,21E-07 9,85E-09 2,06E-09 1,33E-07 |6,83E-09 2,15E-11 | MND MND MND MND MND MND MND 0,00E+0  265E-10 1,06E-10 2,27E-10 |-1,12E-08
Ozone Depletion e 0
11
e 6,35E-03 1,30E-03 3,48E-04 8,00E-03 |2,39E-03 5,89E-06 | MND MND MND MND MND MND MND 0,00E+0  3,84E-05 7,55E-05 5,36E-05 |-1,23E-03
Acidification kg SO.e 0
_ 1,27E-03 1,41E-04 1,03E-04 1,51E-03 | 1,45E-04 1,28E-05 | MND MND MND MND MND MND MND 0,00E+0  4,14E-06 2,32E-05 3,13E-05 |-1,88E-04
Eutrophication kg Ne 0
q o 1,21E-01 3,44E-02 6,16E-03 1,62E-01 | 5,11E-02 1,44E-04 | MND MND MND MND MND MND MND 0,00E+0  1,01E-03 2,17E-03 1,50E-03 |-1,58E-02
POCP (“smog”) kg Ogze 0
. 4,55E+0  6,60E+0 5,03E+0 |4,71E+0 -2,72E- | MND MND MND MND MND MND MND 0,00E+0  1,92E-01 - = -9,29E+00
ADP-fossil MJ 1 0 1,82E40 1 0 02 0 1,03E+0  2,87E+0
ENVIRONMENTAL IMPACTS — BEPALINGSMETODE, NETHERLANDS
Impact category Unit A1 A2 A3 A1-A3 | A4 A5 B1 B2 B3 B4 B5 B6 B7 Cc1 Cc2 C3 C4 D
. 3,57E-01 549E-02 2,81E-02 4,40E-01 | 4,86E-02 6,69E-04 | MND MND MND MND MND MND MND 0,00E+0  1,62E-03 4,33E-02 8,99E-03 |-3,12E-02
Shadow price € 0
. . 2,23E-02 1,57E-03 3,09E-03 2,69E-02 | 1,45E-03 2,36E-05 | MND MND MND MND MND MND MND 0,00E+0  4,62E-05 5,04E-03 1,23E-03 |-4,83E-04
Terrestrial ecotoxicity DCB eq 0
. 4,67E+0 6,08E+0 4,84E+0 5,76E+0 |4,50E+0 1,05E+0 | MND MND MND MND MND MND MND 0,00E+0 1,84E+0 1,00E+0 1,78E+0 | .8 57E+01
Seawater ecotoxicity DCBeq |, 1 1 2 1 0 0 0 2 1
Freshwater 3,20E-02 5,49E-03 6,11E-03 4,36E-02 | 3,88E-03 1,12E-04 | MND MND MND MND MND MND MND 0,00E+0  1,67E-04 1,84E-02 1,40E-02 |-3,48E-03
. DCB eq 0
ecotoxicity
. 1,47E+0  1,94E-01 1,32E-01 1,80E+0 |1 60E-01 1,76E-03 | MND MND MND MND MND MND MND 0,00E+0  5,82E-03 8,66E-02 2,78E-02 |1,56E-02
Human ecotoxicity DCBeq |g 0 0
0,00E+0  0,00E+0 0,00E+0 0,00E+0 |0,00E+0 8 96E-03 | MND MND MND MND MND MND MND 0,00E+0 0,00E+0 0,00E+0 0,00E+0 |(0,00E+00
EEE MJ 0 0 0 0 0 0 0 0 0
0,00E+0 0,00E+0 0,00E+0 0,00E+0 |0,00E+0 1,24E-02 | MND MND MND MND MND MND MND 0,00E+0  0,00E+0  0,00E+0  0,00E+0 | 0,00E+00
ETE MJ 0 0 0 0 0 0 0 0 0
) 3,71E-02 3,10E-03 3,48E-04 4,06E-02 |2,22E-03 8,55E-06 | MND MND MND MND MND MND MND 0,00E+0  9,06E-05 3,87E-05 8,74E-05 |-3,54E-03
ADP Fossil Fuels kg Sbe 0
One .
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THIRD-PARTY VERIFICATION
STATEMENT

VERIFICATION PROCESS FOR THIS EPD

This EPD has been verified in accordance with ISO 14025 by an inde-
pendent, third-party verifier by reviewing results, documents and compli-
ancy with reference standard, ISO 14025 and ISO 14040/14044, following
the process and checklists of the program operator for:

e This Environmental Product Declaration
e The Life-Cycle Assessment used in this EPD
e The digital background data for this EPD

Why does verification transparency matter? Read more online
This EPD has been generated by One Click LCA EPD generator, which
has been verified and approved by the EPD Hub.

THIRD-PARTY VERIFICATION STATEMENT

I hereby confirm that, following detailed examination, | have not estab-
lished any relevant deviations by the studied Environmental Product Dec-
laration (EPD), its LCA and project report, in terms of the data collected
and used in the LCA calculations, the way the LCA-based calculations
have been carried out, the presentation of environmental data in the EPD,
and other additional environmental information, as present with respect to
the procedural and methodological requirements in ISO 14025:2010 and
reference standard.

I confirm that the company-specific data has been examined as regards
plausibility and consistency; the declaration owner is responsible for its
factual integrity and legal compliance.

I confirm that | have sufficient knowledge and experience of construction
products, this specific product category, the construction industry, relevant

0O 7~
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standards, and the geographical area of the EPD to carry out this verifica-
tion.

| confirm my independence in my role as verifier; | have not been involved
in the execution of the LCA or in the development of the declaration and
have no conflicts of interest regarding this verification.

HaiHa Nguyen, as an authorized verifier acting for EPD Hub Limited
29.09.2025
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