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AW SHI Product Assessment 2024

Since 2008, Sentinel Holding Institut GmbH (SHI) has been establishing a unique standard for products that support
healthy indoor air. Experts carry out independent product assessments based on clear and transparent criteria. In
addition, the independent testing company SGS regularly audits the processes and data accuracy.

Criteria Product category Harmful substance limit Assessment

SHI Product Assessment Other floor coverings TVOC <160 pg/m’ Indoor Air Quality Certified
Formaldehyd < 10 pg/m?

Valid untill: 27 January 2027
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P QNG - Qualitatssiegel
Nachhaltiges Gebdude

The Qualitatssiegel Nachhaltiges Gebaude (Quality Seal for Sustainable Buildings), developed by the German Federal
Ministry for Housing, Urban Development and Building (BMWSB), defines requirements for the ecological, socio-
cultural, and economic quality of buildings. The Sentinel Holding Institut evaluates construction products in accordance
with QNG requirements for certification and awards the QNG ready label. Compliance with the QNG standard is a
prerequisite for eligibility for the KfW funding programme. For certain product groups, the QNG currently has no
specific requirements defined. Although classified as not assessment-relevant, these products remain suitable for
QNG-certified projects.

Criteria Pos. / product group Considered substances QNG assessment
3.1.3 2.2 Resilient floor coverings  VOC / Emissions / hazardous QNG ready
Schadstoffvermeidung in - including multilayer substances / polycyclic
Baumaterialien systems aromatic hydrocarbons (PAH) /

SVHC / heavy metals

Verification: Herstellererklarung vom 6.2.2025 Priifbericht EPH Nr. 2123071/2024/1 vom
03.09.2024. Konformitatserklarung vom 27.01.2025 bestatigt die materielle
Ubereinstimmung mit dem gepriiften Produkt.
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Al DGNB New Construction 2023

The DGNB System (German Sustainable Building Council) assesses the sustainability of various types of buildings. It

can be applied to both large-scale private and commercial projects as well as smaller residential buildings. The 2023
version sets high standards for ecological, economic, socio-cultural, and functional aspects throughout the entire life
cycle of a building.

Criteria Assessment
ENV1.1 Climate action and energy (*) May positively contribute to the overall building score

Verification: EPD 23.02.2024

Criteria Assessment

S0(1.3 Sound insulation and acoustic comfort (*) May positively contribute to the overall building score

Criteria No. / Relevant building Considered substances / Quality level
components / construction aspects

materials / surfaces

ENV 1.2 Local 7 Floor coverings (Resilient VVOCs, VOC, SVOC emissions Quality level 3
environmental impact, floor coverings) and content of hazardous
03.05.2024 (3rd edition) substances

Verification: Prifbericht EPH Nr. 2123071/2024/1 vom 03.09.2024. Konformitatserklarung vom
27.01.2025 bestatigt die materielle Ubereinstimmung mit dem gepriiften Produkt.
Herstellerkldrung vom 6.02.2025

Criteria No. / Relevant building Considered substances / Quality level
components / construction aspects
materials / surfaces

ENV 1.2 Local 7 Floor coverings for indoor use  VVOCs, VOC, SVOC emissions Quality level 3
environmental impact, (elastic floor coverings) and content of hazardous
29.05.2025 (4th edition) substances

Verification: Prifbericht EPH Nr. 2123071/2024/1 vom 03.09.2024. Konformitdtserklarung vom
27.01.2025 bestatigt die materielle Ubereinstimmung mit dem gepriiften Produkt.
Herstellerkldrung vom 6.02.2025
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A DGNB New Construction 2018

The DGNB System (German Sustainable Building Council) assesses the sustainability of various types of buildings. It
can be applied to both large-scale private and commercial projects as well as smaller residential buildings.

Criteria No. / Relevant building Considered substances / Quality level
components / construction aspects
materials / surfaces
ENV 1.2 Local 7 Floor coverings (Resilient VOC / SVOC / hazardous Quality level 3
environmental impact floor coverings) substances

Verification: Prifbericht EPH Nr. 2123071/2024/1 vom 03.09.2024. Konformitatserklarung vom
27.01.2025 bestatigt die materielle Ubereinstimmung mit dem gepriiften Produkt.
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AN BNB-BN Neubau V2015

The Bewertungssystem Nachhaltiges Bauen (Assessment System for Sustainable Building) is a tool for evaluating
public office and administrative buildings, educational facilities, laboratory buildings, and outdoor areas in Germany.
The BNB was developed by the former Federal Ministry for the Environment, Nature Conservation, Building and
Nuclear Safety (BMUB) and is now overseen by the Federal Ministry for Housing, Urban Development and Building

(BMWSB).
Criteria Pos. / product type Considered substance group Quality level
1.1.6 Risiken fir die lokale  2a Elastic floor coverings - VOC / hazardous substances / Quality level 3
Umwelt with and without bonded heavy metals

underlay or insulation layer
Verification: Prifbericht EPH Nr. 2123071/2024/1 vom 03.09.2024. Konformitatserkldrung vom

27.01.2025 bestatigt die materielle Ubereinstimmung mit dem gepriiften Produkt.
Herstellerkldrung vom 6.02.2025
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EU taxonomy

The EU Taxonomy classifies economic activities and products according to their environmental impact. At the product
level, the EU regulation defines clear requirements for harmful substances, formaldehyde and volatile organic
compounds (VOCs). The Sentinel Holding Institut GmbH labels qualified products that meet this standard.

Criteria Product type Considered substances Assessment
DNSH - Pollution Floor coverings Substances according to EU taxonomy compliant
prevention and control (including associated Annex C, formaldehyde,
adhesives and sealants)  carcinogenic VOCs category
1A/1B

Verification: Herstellererklarung vom 6.2.2025 Prifbericht EPH Nr. 2123071/2024/1
vom 03.09.2024. Konformitatserklarung vom 27.01.2025 bestatigt die materielle
Ubereinstimmung mit dem gepriiften Produkt.
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AN BREEAM DE Neubau 2018

BREEAM (Building Research Establishment Environmental Assessment Methodology) is a UK-based building
assessment system that evaluates the sustainability of new constructions, refurbishments, and conversions.
Developed by the Building Research Establishment (BRE), the system aims to assess and improve the environmental,
economic, and social performance of buildings.

Criteria Product category Considered substances Quality level

Hea o2 Indoor Air Quality =~ Wood-based products Emissions: Formaldehyde, TVOC, Exemplary quality
TSVOC, carcinogens

Verification: Prifbericht EPH Nr. 2123071__/2024/1 vom 03.09.2024. Konformitatserklarung
vom 27.01.2025 bestdtigt die materielle Ubereinstimmung mit dem gepriften Produkt.
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Product labels

In the construction industry, high-quality materials are crucial for a building's indoor air quality and sustainability. Product
labels and certificates offer guidance to meet these requirements. However, the evaluation criteria of these labels vary, and
it is important to carefully assess them to ensure products align with the specific needs of a construction project.

The International EPD® System is a globally recognised programme for the creation and
publication of Environmental Product Declarations (EPDs). It enables companies to
transparently present the environmental impacts of their products, based on
W==EPD international standards such as ISO 14025 and EN 15804 for construction products. The
[VIERNATIONAL EFOSYSTEM system provides a standardised method for assessing the environmental performance of
products throughout their entire life cycle and promotes sustainable business practices
and ecological transparency across various industries.

This product is SHI Indoor Air Quality certified and recommended by Sentinel Holding
Institut. Indoor-air-focused construction, renovation, and operation of buildings is made
possible by transparent and verifiable criteria thanks to the Sentinel Holding concept.

Products bearing the Sentinel Holding Institute QNG-ready seal are suitable for projects
aiming to achieve the "Qualitatssiegel Nachhaltiges Gebadude" (Quality Seal for
Sustainable Buildings). QNG-ready products meet the requirements of QNG Appendix
Document 3.1.3, “Avoidance of Harmful Substances in Building Materials.” The KfW loan
program Climate-Friendly New Construction with QNG may allow for additional funding.
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Legal notices

(*) These criteria apply to the construction project as a whole. While individual products can positively contribute
to the overall building score through proper planning, the evaluation is always conducted at the building
level. The information was provided entirely by the manufacturer.

Find our criteria here: https://www.sentinel-
holding.eu/de/Themenwelten/Pr%C3%BCfkriterien%20f%C3%BCr%z20Produkte

The SHI Database is the first and only database for SGS
construction products whose comprehensive processes Tiiv
and data accuracy are regularly verified by the SAAR
independent auditing company SGS-TUV Saar

Publisher

Sentinel Holding Institut GmbH
Botzinger Str. 38

79111 Freiburg im Breisgau
Germany

Tel.: +49 761 590 481-70
info@sentinel-holding.eu
www.sentinel-holding.eu
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STONEHENGE

COLLECTION

EIGENSCHAFTEN

Gesamtdicke

Trittschalldimmung

VerschleiBschicht

Oberfléche

Struktur und Fuge

Bodeneingeschiften

Installationsmethoden / Velegeart

Nutzungsklasse

PlankengréRe (B*L)
PalettengréRe (L*W*H)
Planken/Packung (Qm/Packung)
Gewicht/Packung
Packung/Palette

Qm/Palette

Qm/Container

Informationen zur
Verpackung

Palette/Container
Packung/Container

Gesamtgewicht/Palette

Brandverhalten (CE)

Wirmeleitfahigkeit

Warmedurchlasswiderstand

bei Hitze

Verhalten

nach

FuBbodenheizung geeignet

Aufladungsspannung (CE)
Rutschfestigkeit (CE)
Rutschfestigkeit (Schiefe Ebene)
Abriebfestigkeit
Verbindungsfestigkeit
Stuhlrollentest

MébelfuBtest
Mikrokratzbesténdigkeit
Resteindruck

Dimensionsstabilitat

Technische Merkmale

Schallddmmung

Chemikalieneinwirkung
StoBfestigkeit
2 Formaldehydemissionen / VOC
S
1 % Greenguard
£8
& Phthalatefrei

STANDARDS

EN ISO 24346
EN I1SO 24346

EN I1SO 24340

EN 10874 (von EN 16511)

EN 13501-1
EN 12667

EN 12667

EN I1SO 23999

EN 14041

EN 13893

DIN 51130

EN 15468, Annex A
1SO 24334

1SO 4918

ENISO 16581

DIN EN 16094
ENISO 24343-1

EN1SO 23999

EN SO 717-2

EN 438-2

EN 13329

EN717-1

Aktualisierungsdatum: 09.10.2024

Trilithon

5,5mm

1,5mm (Mit antibakteriell Bio-Guard)
0,3mm

PU Lackierung

Micro-bevel

Unilic Locking - Glueless Floating

23/34

304,8mm*609,6mm
1260*980*725mm
12(2,23m?)
19,08kg

48

107

2676

25

1200

945kg

Bfl-S1

0,154 W(m-K)

0,0346 (m2-K)/W

<10,5|mm

Geeignet, max 27°C

Bestanden (0,5kV)

DS

R9

> 7300 Umdrehungen (2 7000 fiir Klasse 34)
Lange Seite: 4,5 kN/m, kurze Seite: 5,5 kN/m
Bestanden (Typ W, > 25000 Umdrehungen)
Bestanden

MSR-A2

0,04mm

<0,05%

Alw =20dB

Gruppe 1: Klasse 5 | Gruppe 2: Klasse 4
Gruppe 3: Klasse 4/5/5

>1800mm

E1/VOC Frei

Bestanden

Ja

0.3 mm
Wearlayer
Design Layer

SPC Composite
Layer

LVT Layer

PureSPC Max

§-P-11655 EPD -
environdec.com = 4
— -

MAXimum strength - MAXimum durability - MAXimum stability - MAXimum style
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THE INTERNATIONAL EPD® SYSTEM

ENVIRONMENTAL = -
PRODUCT DECLARATION

IN ACCORDANCE WITH EN 15804+A2 & ISO 14025
EPD OF MUTIPLE PRODUCTS, BASED ON WORST-CASE RESULTS

7
h:‘;:}{::’.,
VINYL FLOORING (LVT, SPC, WPC)
REPUBLIC FLOOR GMBH
Programme: The Programme EPD registration Publication date: | Valid until: Geographical
International EPD® operator: EPD number: S-P-11665 2024-02-23 2029-02-23 scope: China
and Europe

System, International AB

www.environdec.com

An EPD should provide current information and may be updated if conditions change. The stated validity is therefore subject to the continued

registration and publication at www.environdec.com.

ECO PLATFORM

,D
%“l.e LC)A Environmental Product Declaration created with One Click LCA
ick 0
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THE INTERNATIONAL EPD® SYSTEM

GENERAL INFORMATION

COMPANY INFORMATION

Owner of the EPD Republic Floor GmbH

Address

Lise-Meitner-Str.1, 82152 Krailling, Miinchen,
Germany

Contact details

heansuh.lee@republicflooreu.com

Website

www.republicflooreu.com

PRODUCT IDENTIFICATION

Product name

Vinyl flooring (LVT, SPC, WPC)

Additional None
label(s)
Product number
None
/ reference
Place(s)-of China
production
CPC code 36910 Floor coverings of plastics, in rolls or in the

form of tiles

-~
One LC?A Environmental Product Declaration created with One Click LCA
SN

Click

EPD INFORMATION

EPD programme

The International EPD® System

EPD International AB

Address Box 210 60, SE-100 31 Stockholm, Sweden
E-mail info@environdec.com
EPD standards This EPD is in accordance with EN 15804:2012

+A2:2019/AC:2021 and ISO 14025:2010 standards.

Product category
rules

The CEN standard EN 15804 serves as the core PCR.
In addition, the Int’| EPD System PCR 2019:14
Construction products, version 1.3.2 (2023-12-08)
and c-PCR-004 Resilient, textile and laminate floor
coverings (EN 16810:2017), version (2019-12-20) is
used.

EPD author

Sally Xie, Intertek

EPD verification

Independent verification of this EPD and data,
according to ISO 14025:
O Internal certification M External verification

Verification date

2024-02-23

Rui Wang, IVL Swedish Environmental Research

EPD verifier Institute
EPD number S-P-11665
ECO Platformnr. -
Publishing date 2024-02-23
EPD valid until 2029-02-23

Republic Floor GmbH
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THE INTERNATIONAL EPD® SYSTEM

The EPD owner has the sole ownership, liability, and responsibility for the
EPD. EPDs within the same product category but registered in different

EPD programmes, or not compliant with EN 15804, may not be comparable.

For two EPDs to be comparable, they must be based on the same PCR
(including the same version number) or be based on fully-aligned PCRs or
versions of PCRs; cover products with identical functions, technical
performances and use (e.g. identical declared/functional units); have
equivalent system boundaries and descriptions of data; apply equivalent
data quality requirements, methods of data collection, and allocation
methods; apply identical cut-off rules and impact assessment methods
(including the same version of characterisation factors); have equivalent
content declarations; and be valid at the time of comparison. For further
information about comparability, see EN 15804 and I1SO 14025.

Clic

-~
One K LCTA Environmental Product Declaration created with One Click LCA
S
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THE INTERNATIONAL EPD® SYSTEM

PRODUCT INFORMATION

PRODUCT DESCRIPTION

Vinyl flooring product is made primarily from polyvinyl chloride (PVC),
calcium carbonate (limestone), plasticizers, additives (such as pigments,
stabilizers, lubricants, foaming agent, etc.). It is composed of one clear PVC
embossed wear layer with a final UV coating, printing film layer for décor,
substrate layer for structural strength and stability, and may include a
backing (such as IXPE or Cork) to improve acoustic performance and
increase comfort underfoot. The product is waterproof, easy to install and
maintain.

In this EPD, it covers three types of vinyl flooring, LVT (luxury vinyl tile
flooring), SPC (stone plastic composite vinyl flooring), and WPC (wood
plastic composite vinyl flooring). All these three types of floorings are
belonged to the vinyl flooring family. They were considered as similar
products as they were manufactured by the same manufacturing site with
the same major steps in the core processes. In this EPD, the result of each
declared environmental performance indicator was based on the worst-
case result of the included products, for the included modules from A to C.

PRODUCT APPLICATION

The products provide the primary function of flooring for interior
applications. The flooring products are used in various residential and
commercial applications including retail, healthcare, education, and
hospitality.

-~
One LC)A Environmental Product Declaration created with One Click LCA
SN

Click

TECHNICAL SPECIFICATIONS

Characteristics LVT SPC WPC
Product thickness, mm 6.0 8.0 10.5

Wear layer thickness, mm 0.5 0.5 0.5

Backing thickness, mm None 1.5mm IXPE | 1.5mm Cork
Product weight, kg/m? 11.235 13.8 10.459
Product form, Width, mm | 83~610 83~610 83~610
tilesorplanks | | o ngth, mm | 100~2000 | 450~2200 | 100~2000
PRODUCT STANDARDS

EN 1SO 10582:2018, EN ISO 10874:2012, EN 14041:2004/AC:2006(CE), EN
14041:2018, EN 16511:2014+A1:2019

Republic Floor GmbH
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THE INTERNATIONAL EPD® SYSTEM

PHYSICAL PROPERTIES OF THE PRODUCT

Characteristics

Test Method

Properties

Wear resistance, IP EN 13329 > 4000 cycles
Wear resistance, IP EN 15468 > 7000 cycles
Impact resistance (big ball) EN 13329 > 1800mm
Castor chair resistance ISO 4918 25000 cycles
Effect of furniture leg (type 0) ISO 16581 No visible damage
Residual indentation EN ISO 24343-1 | <0.3mm
Locking strength ISO 24334 > 1.5 kN/m
Resistance to staining EN 438-2 Grade 5
Colour fastness to artificial light | ISO 105-B02 >Grade 6
Dynamic coefficient of friction EN 13893 >0.3
Reaction to fire EN 13501-1 Class Ba

ADDITIONAL TECHNICAL INFORMATION

Further information can be found at www.republicflooreu.com.

Click

-~
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PRODUCT RAW MATERIAL AND PACKAGING
COMPOSITION

Materials of Product and packaging for 1m?

Post-consumer

Biogenic material,

Product components Weight, k; material,
P g 8 . weight % and kg C/kg
weight- %
UV coating 0.015 0% 0%
PVC 0.457 0% 0%
Wear layer DOTP 0.1645 0% 0%
Additives 0.0285 0% 0%
PVC 0.072 0% 0%
Printing film —
Additives 0.018 0% 0%
PVC 1.830-2.680 0% 0%
Substrate caleium | 5 7000676 0% 0%
carbonate
Others 0.304-0.792 0% 0%
Adhesive for IXPE 0-0.015 0% 0%
Backing - IXPE 0-0.150 0% 0%
Adhesive for Substrate 0-0.062 0% 0%
Adhesive for Cork 0-0.050 0% 0%
. 100%,
Backing - Cork 0-0.330 0%
0.5400 kg C/kg
10.459- 0-3.1552%,
TOTAL 0%
13.800 0-0.0170 kg C/kg
Weight-%
. . . gnese Weight biogenic
Packaging materials Weight, kg (versus the
carbon, kg C/kg
product)
Wood pallet 0.2250 1.6304% 0.3905
Corrugated board box 0.2300 1.6667% 0.3982
Packaging film 0.0036 0.0312% 0
TOTAL 0.4586 3.3283% 03913
Dangerous substances from .
. i Weight-% per
the candidate list of SVHC for EC No. CAS No. i .
L functional unit
Authorisation
Nane None None 0%

Republic Floor GmbH
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THE INTERNATIONAL EPD® SYSTEM

PRODUCT LIFE-CYCLE

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 packaging
materials and other ancillary materials. The study also considers the
material losses occurring during the manufacturing processes as well as
handling of waste formed in the production processes at the
manufacturing facilities.

The product stage of the vinyl flooring is divided into 3 modules: A1 “Raw
material and supply”, A2 “Transport to the manufacturer” and A3
“Manufacturer”. The aggregation of the modules Al, A2 and A3 is a
possibility considered by the EN 15804 standard. This rule is applied in this
EPD.

A1, Raw material supply takes into account the extraction and processing
of all raw materials and energy which occur upstream to the studied
manufacturing process. Specifically, vinyl flooring raw material supply
covers sourcing of PVC resin, calcium carbonate(limestone), plasticizers,
additives (such as pigments, stabilizers, lubricants, foaming agent, etc.),
wear layer, printing film, and backing (IXPE and Cork). Electricity and
Heating is taken account for at least country specific mix.

The raw materials Calcium stearate and Zinc stearate of stabilizer for LVT,
SPC, WPC were not in the background database, the stearic acid, zinc oxide
and quicklime from Ecoinvent database was used for Stoichiometric
calculation.

The raw material CPVC (Chlorinated Polyvinyl Chloride) for WPC product
was not in the background database, it was substituted with PVC
(Polyvinylchloride) from Ecoinvent database.

Clic

-~
One K LCTL\ Environmental Product Declaration created with One Click LCA
SN

Sensitivity analysis is conducted in this study.

A2, Transport to the manufacturer. The transportation of the raw materials
to the manufacturing site is studied in this module.

A3, Manufacturing. The manufacturing process of vinyl flooring product
mainly includes:

Substrate preparation, the raw materials are first mixed and heated. The
mixture is then calendared or extruded into a sheet to create substrate.

Laminating, the substrate is laminated with a printing film and wear layer.
UV coating, the semi-finished product is coated with a lacquer.

Cutting, the semi-finished product is cut into tiles or planks.

Profiling, the edge treatment is processed.

Backing attaching, an acoustic backing (IXPE or Cork) is bonded on the
back side of the product if required.

Packaging, the finished product is packed into the corrugated board box,
stacked on the wood pallet, and wrapped around with packaging film.

Quality checks are made at each step of the production process.

The environmental profile of these energy carriers (State Grid and Heat
Corporation) is modelled for local conditions.

Packaging-related flows in the production process are included in the
manufacturing module, i.e., packaging film, wood pallet and corrugated
board box. Apart from production of packaging material, the supply and
transport of packaging material are also considered in the LCA model.

Manufacturing site: Jiangsu Zhengyoung Flooring Decoration Material Co., Ltd.
Address: No.32 Cuibei, Henglin Town, Wujin District, Changzhou, Jiangsu, China

Republic Floor GmbH
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THE INTERNATIONAL EPD® SYSTEM

TRANSPORT AND INSTALLATION (A4-A5)

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

The construction process is divided into 2 modules: A4 “Transport to the
building site” and A5 “Installation in the building”.

A4, Transport to the building site. This module includes transport from the
production gate to the building site. Transport is calculated on the basis of
a scenario with the parameters described. The average transportation
distance from production plant to building site is 929 km transported by
lorry and 10525 nautical miles (i.e., 19492 km) transported by ship.

A5, Installation in the building occur in this stage. Installation of the vinyl
flooring is accomplished using hand tools with no energy consumption and
associated emissions. During installation, approximately 5% of the vinyl
flooring is lost as off-cuts. The additional production processes to
compensate the loss is considered in this study. All flooring losses are
collected for landfill disposal.

The impacts associated with packaging disposal are included with the
installation phase. The packaging waste includes wood pallet, packaging
film, and corrugated board box in A5. The end of life of packaging scenario
is followed EU 27 waste management scenario.

Packaging Recycling | Landfill | Incineration
Wood pallet 31.9% 19% 49.1%
Packaging film 37.6% 19% 43.4%
Corrugated board box | 81% 19% 0%

/b
%”l‘? LC)A Environmental Product Declaration created with One Click LCA
ick 7,
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PRODUCT USE AND MAINTENANCE (B1-B7)

This comprises the stages B1 to B7, but for floor coverings only stage B2 is
considered as specified in the c-PCR.

The reference service life (RSL) of the vinyl flooring product is 15 years for
commercial general use as stated by the manufacturer. The service life of
the flooring may vary depending on the amount and nature of flooring
traffic and the type and frequency of maintenance. This RSL is applicable
as long as the product use complies with that defined by EN ISO
10582:2018 and EN I1SO 10874:2012 for commercial general use.

Maintenance stage (B2)

According to the manufacturer, typical maintenance involves regular
sweeping and damp mopping. The present assessment is based on a
recommended weekly cleaning schedule including sweeping and
mopping with a neutral detergent. The B2 scenario is as below, and the
impact is studied with RSL of 15 years.

Parameter Value Unit

Maintenance process weekly damp mopping | -

L/m?/year
kg/m?/year

Water consumption 5.2
0.0104

Clean detergent consumption

PRODUCT END OF LIFE (C1-C4, D)

The end-of life stage is divided into 4 modules: C1 “De-construction,
demolition”, C2 “Transport to waste processing”, C3 “Waste processing for
reuse, recovery and/or recycling”, C4 “Disposal”.

Republic Floor GmbH
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C1, De-construction. According to the manufacturer, the vinyl flooring can
be manually removed from the floor. Hence no impact is considered during
demolition (C1).

C2, Transport to waste processing. It is estimated that there is no mass loss
during the use of the product, therefore the end-of-life product is assumed
that it has the same weight with the declared product. All of the end-of-
life product is assumed to be transported as separate construction waste
to the closest facilities. Transportation distance to the closest disposal area
is estimated as 100 km and the transportation method is lorry which is the
most common.

C3, Waste processing for reuse, recovery and/or recycling. It is assumed

100% of the deconstructed vinyl flooring products (C1) to be sent to landfill.

Hence, no waste processing is required.

C4, Disposal. The 100% of the deconstructed vinyl flooring products are
assumed to be sent to landfill.

D, Reuse/recovery/recycling potential.

100% of vinyl flooring products are assumed to be sent to landfill.

No benefit or load resulting from reuse/recovery/recycling beyond the
product system boundary.

One
Click
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MANUFACTURING PROCESS

Sourcing & extraction of
raw materials (A1)
Raw materials transport
to manufactuer (A2)

Manufacturing (A3)

Delivery and Installation
(Ad-A5)

Use stage
Maintenance (82)

End of life (C1-C4)
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Modules declared, geographical scope, share of specific data (in GWP-GHG

LI FE-CYCLE ASSESSM ENT indicator) and data variation:

LIFE-CYCLE ASSESSMENT INFORMATION o Resource
Product stage o ructlun Use stage End of life stage recovery
Period for data 2022 process stoEe stage
FUNCTIONAL UNIT . ) ] H
Functional unit 1m? B . g R AR B g
s £ F g = | 5| 8|22 g
5 = £ g gl E|E|E| 2 g g
LVT: 11.235 kg EVR| S| B 2| E|s| 22zl EE 2| 3
Mass per functional unit SPC: 13.800 kg | E | S| E | 88|28 5 & &8 5 E|2 2 :
WPC' 10 459 kg Module Al A2 A3 A4 AS B1 B2 B3 B4 BS Bb B7 1 2 a3 (e} D
’ ’ Modules
Reference service life 15 years declored
Geography | ¢y CN cN C:Um EU EU | EU | EU | EU | EU | EU | EU | EU | EU | EU | EU EU
Specifi
BIOGENIC CARBON CONTENT P
Product’s biogenic carbon content at the factory gate V;d 5 10 1%
products
Variation —
Biogenic carbon content sites %
Biogenic carbon content in product, kg C 0

Biogenic carbon content in packaging, kg C 0.18

SYSTEM BOUNDARY

The system boundary is the cradle to grave and module D (A + B + C + D).
All life cycle stages are analysed in the study, including: A1-A3 product
stage, A4-A5 construction process stage, B use stage, C1-C4 end-of-life
stage, and D benefits and loads beyond the system boundary.

9
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CUT-OFF CRITERIA

The study does not exclude any modules or processes which are stated
mandatory in the EN 15804:2012+A2:2019 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 included 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.

ALLOCATION, ESTIMATES AND ASSUMPTIONS

Allocation is required if some material, energy, and waste data cannot be
measured separately for the product under investigation.

In this study, as per EN 15804, allocation is conducted in the following
order;

1. Allocation should be avoided.

2. Allocation should be based on physical properties (e.g., mass, volume)
when the difference in revenue is small.

3. Allocation should be based on economic values.

Clic
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Allocation used in Ecoinvent 3.8 environmental data sources follows the
methodology ‘allocation, cut-off by classification’. This methodology is in
line with the requirements of the EN 15804-standard.

For data sets in this study, the allocation of the inputs is generally carried
out via the mass. The consumption and transportation of raw materials
was allocated by mass ratio.

In this study one allocation occurs on vinyl flooring products production,
in allocating the input and output, i.e. energy within the production site
such as electricity, natural gas and some other raw material such as
water, emission such as off gas and waste water, among the various
series of flooring products, allocation is done via total production (floor
area with the unit as m?) of all products produced on a yearly average.

During the production process of vinyl flooring, there are no other by-
products produced from the production line, hence there is no occasion
that requires allocation for multi-output processes.

For this project, there is only one production site. So, there is no allocation
among plants.

Republic Floor GmbH
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ENVIRONMENTAL IMPACT DATA PER FUNCTIONAL UNIT (1m?)
CORE ENVIRONMENTAL IMPACT INDICATORS — EN 15804+A2, PEF

Indicator Unit Al-A3 A4 AS Bl B2 B3 B4 B5 B6 B7 c1 cz c3 c4 D

GWP-total kg COzeq. 1.90E+01 3.86E+00 2_.00E+00 0.00E+00 6.49E-01 0.00E+00 0_00E+DO 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 1.30E-01 0.00E+00 2.15E+00 0.00E+00

GWP-fossil kg COzeq. 2.10E+01 3.86E+00 1.23E+00 0.00E+00 6.12E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.30E-01 0.00E+00 7.27E-02 0.00E+00

GWP-

biogenic kg COzeq. | -1.03E+00 0.00E+00 0.00E+00 0.00E+00 1.39E-17 0.00E+00 0_00E+DO 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.09E+00 0.00E+00

GWP-Luluc | kg COzeq. 5.8BE-02 2.37E-03 4.55E-03 0.00E+00 3.69E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4. 78E-05 0.00E+00 6.86E-05 0.00E+00

oDP ke (;Fqc 1| 970e-06 | 8.0SE-07 | 52807 | 0.00E+00 | 7.69E-08 | 0.00E400 | D.0DE+00 | O.00E+00 | 0.00E+00 | O.0DE+00 | 0.00E+00 | 2.98E-08 | 0.00E00 | 2.94E-08 | 0.00E+0D
AP mol H'eq. | 1.066-01 | 2.03E-02 | S.95E-03 | 0.00E+00 | 4.02E-03 | 0.00E+00 | O.OOE+00 | O.00E+00 | O.00E+00 | O.D0E+00 | 0.00E+00 | S486-04 | 0.00E+00 | 6.83E-04 | 0.00E+00
EP-

freshwater | K€PEd- | 9.89E04 | 195€-05 | S07E0S | 0.00E+00 | 3.70E05 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | 1.06E-06 | 0.00E+00 | 7.62E-07 | 0.00E+0D

EP-marine kg N eq. 2.1BE-02 2.25E-02 2.13E-03 0.00E+00 1.17E-03 0.00E+00 0_00E+DO 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 1.63E-04 0.00E+00 2.37E-04 0.00E+00

tErI’iFS‘:cria| mol N eq. 2.21E-01 2 50E-01 2.21E-02 0.00E+00 8.62E-03 0.00E400 0.00E+00 0.00E+00 0.00E+00 0.00E4+00 0.00E+00 1.80E-03 0.00E+00 2 60E-03 0.00E+D0
ke
POCP NMWVOC 6.73E-02 6.57E-02 6.21E-03 0.00E+00 2 24E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5 75E-04 0.00E+00 7.57E-04 0.00E+00
eq.
ADP-
minerals & kg 5b eq. 2.04E-04 5.53E-06 1.06E-05 0.00E+00 1.03E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.04E-07 0.00E+00 1.67E-07 0.00E+D0
metals*
ADP-fossil* M 3.49E+02 5.15E401 198E+01 0.00E+00 9.31E+00 0.00E400 0.00E+00 0.00E+00 0.00E+00 0.00E4+00 0.00E+00 1 95E+D0 0.00E+00 1.99E400 0.00E+D0
WDP* m? 8.80E+00 1.81E-01 4 61E-01 0.00E+00 7.95E-01 0.00E+00 0.00E+00 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 8.70E-03 0.00E+00 6.32E-03 0.00E+00
GWP-fossil = Global Warming Potential fossil fuels; GWP-biogenic = Global Warming Potential biogenic; GWP-luluc = Global Warming Potential land use and land use change; ODP = Depletion potential of the
Acronyms stratospheric ozone layer; AP = Acidification potential. Accumulated Exceedance; EP-freshwater = Eutrophication potential, fraction of nutrients reaching freshwater end compartment; EP-marine = Eutrophication

potential, fraction of nutrients reaching marine end compartment; EP-terrestrial = Eutrophication potential, Accumulated Exceedance; POCP = Formation potential of tropospheric ozone; ADP-minerals&metals =
Abiotic depletion potential for non-fossil resources; ADP-fossil = Abictic depletion for fossil resources potential, WDP = Water (user) deprivation potential, deprivation-weighted water consumption

*Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there is limited experience with the indicator.
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ENVIRONMENTAL IMPACTS — GWP-GHG - THE INTERNATIONAL EPD SYSTEM

Indicater | Unit | ALl-A3 A4 AS Bl B2 B3 B4 BS BE B7 Ccl c2 c3 ca D
GWP-GHG kgef;D; 211E+01 | 3.96E+00 | 1.23E+00 | 0.00E+00 | 6.4SE-01 | 0.00E+00 | O.00E+00 | 0.00E+00 | O.D0E+00 | 0.00E+00 | O.00E+00 | 1.30E-01 | 0.00E+00 | 7.286-02 | 0.00E+00

USE OF RESOURCES

Indicator | Unit Al-A3 Ad A5 Bl B2 B3 B4 B5 B6 B7 Cl c2 c3 c4 D
PERE M 6.70E+01 4 36E-01 3.38E+00 0.00E+00 2 .07E+00 0.00E+00 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.19E-02 0.00E+00 1.73E-02 0.00E+00
PERM MU 1.52E+01 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+D0 0.00E+00 -1.63E+00 0.00E+00
PERT Mi 8.22E+01 4 36E-01 3.38E+00 0.00E+00 2. 07E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.19E-02 0.00E+00 -1.61E+00 0.00E+00
PENRE M 2 A42E+02 5.15E+01 1.45E+01 0.00E+00 8 35E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.95E+00 0.00E+00 1.99E+00 0.00E+00

PEMRM MU 1.07E+02 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+D0 0.00E+00 -3.54E+01 0.00E+00
PENRT Mi 3 49E+02 5.15E+01 145E+01 0.00E+00 8_35E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.95E+00 0.00E+00 -8.38E+01 0.00E+00
SM ke 4 04E-01 2.02E-02 2.13E-02 0.00E+00 5.04E-03 0.00E+00 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.40E-04 0.00E+00 4 19E-04 0.00E+00
RSF MU 1.32E-01 9 25E-05 6.59E-03 0.00E+00 7.37E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.45E-06 0.00E+00 1.09E-05 0.00E+00
NRSF Mi 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
FW m3 2. 18E-01 4 51E-03 1.12E-02 0.00E+00 9.69E-02 0.00E+00 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.52E-04 0.00E+00 2.18E-03 0.00E+00

PERE = Use of renewable primary energy excluding renewahle primary energy resources used as raw materials; PERM = Use of renewable primary energy resources used as raw materials; PERT = Total use of renewable

primary energy resources; PENRE = Use of nan-renewable primary energy excluding non-renewable primary energy resources used as raw materials; PEMRM = Use of non-renewable primary energy resources used as

Aerenyms raw materials; PENRT = Total use of non-renewable primary energy re-sources; SM = Use of secondary material; RSF = Use of renewable secondary fuels; MRSF = Use of non-renewable secondary fuels; FW = Use of net

fresh water
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END OF LIFE - WASTE

Indicator Unit | Al-A3 A4 A5 Bl B2 B3 B4 B5 Be B7 Cl c2 c3 c4 D

Hazardous waste disposed kg 1.71E+00 | 6.96E-02 | 891E-02 | 0.00E+00 | 5.24E-02 | 0.00E4+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | O.0QE+00 | 0.00E+00Q | 2.58E-03 | 0.00E+00 | O.00E+00 | 0.00E+00

Non-hazardous waste disposed ke 2.26E+01 | 7.71E-01 | 1.98E+00 | 0.00E+00 | 9.36E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E40Q | O.00E+00 | 0Q.00E+00 | 4.24E-02 | 0.00E+00 | 1.38E+01 | 0.00E+00

Radiocactive waste disposed kg 4.39E-04 | 3.57E-04 | 3.79E-05 | 0.00E+00 | 2.11E-05 | 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.30E-05 | 0.00E+00 | O.00E+00 | O0.00E+0Q

END OF LIFE - OUTPUT FLOWS

Indicator Unit | Al-A3 A4 A5 Bl B2 B3 B4 B5 Be B7 Cc1 cz c3 c4 D
Components for re-use kg 0.00E+00 | 0.0Q0E+00 | 0.00E+O0 | O.00E+0Q | 0.Q0E+00 | 0.00E+O0 ( O.00E+0Q ( O.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+0Q | 0.00E+00 | O.00E+00 | 0Q.00E+00 | 0.00E+00Q
Materials for recycling kg 0.00E+00 | 0.0Q0E+00 | 0.00E+O0 | O.00E+0Q | 0.Q0E+00 | 0.00E+O0 ( O.00E+0Q ( O.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+0Q | 0.00E+00 | O.00E+00 | 0Q.00E+00 | 0.00E+00Q

Materials for energy recovery kg 0.00E+00 | 0.00E+00 | 0.00E+00 | Q.00E+00 | 0.00E+00 | 0.00E+00 | Q.OQE+D0 | O.00E+00 | OQ.00E+00Q | 0.00E+00 | 0.00E+0Q | 0.00E+00 | O.00E+00 | Q.0Q0E+0Q0Q | 0.00E+00

Exported energy, electricity Ml 0.00E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | O.0OE+00 | 0.00E+00 | O.00E+00 | O.00E+00 | O.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | O.0OE+00 | 0.00E+00 | 0.00E+00

Exported energy, thermal Ml 0.00E+00 | 0.00E+00 | 0.00E+D0 | O.00E+00 | O.00E+00 | O.00E+00 | O.00E+00 ( O.0OE+00 | O.00E+00 | O.00E+00 | 0.00E+00 | O.00E+00 | O.0Q0E+00 | 0.00E+00 | 0.00E+00
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SCENARIO DOCUMENTATION

Manufacturing energy scenario documentation

Scenario parameter

Value

Electricity data source and quality

LCA study for Reference product:
electricity, medium voltage,
China, Ecoinvent, year: 2021

Electricity CO»e / kWh

1.06

District heating data source and
quality

LCA study for Reference product:
heat, district or industrial, natural
gas, World, Ecoinvent, year: 2021

District heating COe / kWh

0.1393

BIBLIOGRAPHY

ISO 14025:2010 Environmental labels and declarations — Type Il
environmental declarations. Principles and procedures.

ISO 14040:2006 Environmental management. Life cycle assessment.

Principles and frameworks.

ISO 14044:2006 Environmental management. Life cycle assessment.

Requirements and guidelines.

Ecoinvent 3.8 (Allocation, cut-off, EN 15804) and One Click LCA

database.

EN 15804:2012+A2:2019/AC:2021 Sustainability in construction works —

Environmental product declarations — Core rules for the product

category of construction products.
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Int’l EPD System PCR 2019:14 Construction products, version 1.3.2
(2023-12-08) and c-PCR-004 Resilient, textile and laminate floor

coverings (EN 16810:2017), version: 2019-12-20
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ABOUT THE COMPANY

Republic Floor GmbH specializes in the distribution across Europe of
innovative flooring solutions, focusing on cutting-edge materials such as
SPC, LVT and WPC. The company offers a diverse range of high-quality
flooring products, including imitation wood grain and stone grain
options.

With state-of-the-art manufacturing facilities, Republic Floor GmbH
operates multiple modern production lines. The company boasts an
impressive monthly production capacity, capable of reaching 800
standard containers. This translates to nearly 1.6 million square meters
of flooring produced each month, showcasing their commitment to
meeting market demands.

Through continuous and steady development over recent years, Republic
Floor GmbH has achieved remarkable success, consistently setting new
performance records. The company's dedication to quality and innovation
has contributed to its growing reputation as a leading player in the
flooring industry.

Clic

EPD AUTHOR AND CONTRIBUTORS

Owner of the EPD | Republic Floor GmbH

EPD author Sally Xie, Intertek

Rui Wang, IVL Swedish Environmental Research

EPD verifier .
ertie Institute

EPD program
operator

EPD International AB

This EPD is based on Ecoinvent 3.8 (Allocation, cut-

Background data off, EN 15804) and One Click LCA databases.

The LCA and EPD have been created using One Click
LCA Pre-Verified EPD Generator for Construction
products

LCA software
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VERIFICATION STATEMENT

VERIFICATION PROCESS FOR THIS EPD

This EPD has been verified in accordance with 1ISO 14025 by an
independent, third-party verifier by reviewing results, documents and
compliancy with EN 15804, ISO 14025 and ISO 14040/14044, following
the process and checklists of the program operator for:

- This Environmental Product Declaration
- The Life-Cycle Assessment used in this EPD
- The background report (project report) for this EPD

Why does verification transparency matter? Read more online.

VERIFICATION OVERVIEW

Following independent third party has verified this specific EPD:

EPD verification information Answer

Independent EPD verifier Rui Wang, VL Swedish .
Environmental Research Institute

EPD verification started on 2024-01-08

EPD verification completed on 2024-02-23

Approver of the EPD verifier The International EPD System

Author & tool verification Answer

EPD author Sally Xie, Intertek

EPD author training completion 2022-11-04

EPD Generator module Construction products

Independent software verifier Ugo Pretato, Studio Fieschi & soci

Software verification date 2021-05-11
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THIRD-PARTY VERIFICATION STATEMENT

| hereby confirm that, following detailed examination, | have not
established any relevant deviations by the studied Environmental
Product Declaration (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 1ISO
14025:2010 and EN 15804:2012+A2:2019/AC:2021.

| 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.

| confirm that | have sufficient knowledge and experience of
construction products, this specific product category, the construction
industry, relevant standards, and the geographical area of the EPD to
carry out this verification.

| 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.

Rui Wang, IVL Swedish Environmental Research Institute

i
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HERSTELLERERKLARUNG

Hiermit bestatigen wir:

@ REPUBLIC

Republic Floor GmbH
Lise-Meitner-Strasse 1
82152 Krailling

fur das folgende Produkt / die folgenden Produkte:

Bigger 5 (SPC/LVT), Elements XTended (SPC/LVT)
Alligator (WPC)
Stonehenge (SPC)

QNG - Schadstoffvermeidung in Baumaterialien (Version 1.3, Korrekturfassung v. 14.09.2023)

Nach Position 2.2 Elastische Bodenbelédge — auch mehrschichtige Systeme:

Das Produkt/ Erzeugnis/ mindestens ein Teilerzeugnis enthalt Stoffe der

Kandidatenliste (Version zum Ausstellungsdatum) oberhalb 0,1 Massen%: e
Einhaltung des AgBB-Schemas ja
Reproduktionstoxische Phthalate < 0,10 % ja
keine Zinn-, Cadmium- und Bleistabilisatoren ja

EU- Taxonomie Verordnung Zur Bestatigung der Konformitat gemafl Anlage C zur Vermeidung und
Verminderung der Umweltverschmutzung geman der Delegierten Verordnung (EU) 2023/2486 der

Kommission vom 27. Juni 2023.

Das Produkt/Erzeugnis/mindestens ein Teilerzeugnis Nein
enthalt weitere CMR-Stoffe der Kategorie 1A oder 1B, die
nicht auf der Kandidatenliste stehen, oberhalb von 0,1

Massen-% in mindestens einem Teilerzeugnis :




DGNB Neubau 2023 ENV 1.2 Kriterien Matrix (V23.3 ) /DGNB Neubau 2018 ENV 1.2

Chlorparaffine (SCCPs + MCCPs + LCCPs) < Ja
0,1 %
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