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Exclusions: EPDs do not indicate that any environmental or social performance benchmarks are met, and there may be impacts that they do not encompass. LCAs do
not typically address the site-specific environmental impacts of raw material extraction, nor are they meant to assess human health toxicity. EPDs can complement but
cannot replace tools and certifications that are designed to address these impacts and/or set performance thresholds — e.g. Type 1 certifications, health assessments

and declarations, environmental impact assessments, etc.

Accuracy of Results: EPDs regularly rely on estimations of impacts; the level of accuracy in estimation of effect differs for any particular product line and reported

impact.

Comparability: EPDs from different programs may not be comparable. Full conformance with a PCR allows EPD comparability only when all stages of a life cycle have
been considered. However, variations and deviations are possible”. Example of variations: Different LCA software and background LCI datasets may lead to
differences results for upstream or downstream of the life cycle stages declared.
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1. Product Definition and Information
|

ter Hurne designs healthy & technically intelligent floors with German quality standards.

vesign

In Essence
(the use)

Z > In Expression

Quality

e Healthy living: ter Hirne aims to be a leader in providing floors designed for healthy living.

e Natural design: ter Hirne products are naturally beautiful. Nature, whether wood or some pattern, are the
model and benchmark for our design processes.

e Smart properties: ter Hirne products are intelligent. They provide added benefits to the customer in
installation, design, use and durability.

e Environmentally responsible: ter Hirne is highly environmentally conscious and strives to actively reduce
the environmental impact of its production and products. Preservation of nature and resources is a priority in
the company strategy.

1.2.1 Product Identification

ter Hirne SOYA LUXURY VINYL TILES — PRO | FRIENDS BY TER HURNE DRYBACK is waterproof and has strong
scratch- and stain-resistance, making it a perfect selection for varied residential and commercial applications where
style, comfort and performance are always in demand. This declaration covers the two types of LVT flooring below that
provide a wide range of flooring options for various applications.

-  SOYA LUXURY VINYL TILES — PRO — Gue Down LVT(GD)

- FRIENDS BY TER HURNE DRYBACK - Glue Down LVT (GD)

Environment
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1.2.2 Product Specification

ter Hirne SOYA Pro and FRIENDS Dryback feature a wide range of beautiful flooring options for many applications.
These products have excellent stain-, scratch-, and dent- resistance. They are constructed with a durable wear layer and
proprietary AMP (Aminomethyl Propanol) polyurethane coating, making it an ideal flooring product for multi-family units,
condominiums, corporate offices and a variety of other residential and light commercial environments.

Pro/ Dryback: The perfect long-term flooring solution for heavy traffic areas including areas with heavy rolling loads.
With a variety of applications, the glue down system is used in virtually all commercial sectors.

The following figure shows the construction.

Figure 1. Construction of ter Hurne Pro / Friends Dryback

1 Transparent, hard-wearing PU-coating: The transparent PU hardening layer provides the floor with its antistatic and
antibacterial properties. It is also water-resistant and makes your floor easy to clean and care for.

2 Transparent wear layer with embossed structure: The hard-wearing protective layer protects the floor and the
underlying decor image from all stresses and strains. In addition, it provides its soft and appealing surface. Inside it are the
pressed-in structures for the special feel of the floor.

3 Printed decor layer: The decor layer is the carrier of the decor. It is the decor that brings the floor to life. It gives the floor
its appearance and expression in the room.

4 Double LVT middle layer: The fully plastic vinyl backing layer is bonded together in two layers. That makes it particularly
resilient and robust.

Environment
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Table 1. Technical Specifications of ter Hlirne Pro / Friends Dryback

STANDARDS

ASTM F1700 - SoLID VINYL TILE
ASTMF1914 - RESIDUAL INDENTATION
ASTM F137 - FLEXIBILITY

ASTM F2199 - DIMENSIONAL STABILITY
ASTM F925 - CHEMICAL RESISTANCE
ASTMF1514-HEAT COLOR STABILITY
ASTMF1515- LIGHT COLOR STABILITY
ASTM F970 - STATIC LOAD LimIT
ASTMF970 - MODIFIED FOR MAX WEIGHT
ASTM E648 (NFPA 253) - CRITICAL RADIANT FLUX
ASTM E662 (NFPA 258) - SMOKE DENSITY
ASTM D2047 - SLIP RESISTANCE

CHPS / CA SECTION 01350

1.2.3 Product-Specific EPD

RESULTS

CLass lIl, TYPEB

PASSES, <10%

PASSES, 25.4MM MANDREL
PAssES, <0.020 IN. PER LIN. FT
PASSES

PAsSES, < ASE

PASSES, < A8E

PASSES, 250 LBS.

1,200 LBs.

CLaAss |, >0.45 W/cm?
PASSES, <450

>0.6 (DRY)

COMPLIANT

This declaration covers this type of LVT flooring products: SOYA Pro and FRIENDS Dryback. Each type has several
specifications with various tile and wear layer thicknesses. The “ter Hirne Pro” specification is the representative
specifications because it has the highest annual production quantity.

Ter Hirne Pro means the thickness of the product is 2.5 mm and the thickness of its wear layer is 0.55 mm. In the Life-
Cycle Assessment (LCA) study, each specification was analyzed, and the LCA results were presented separately.
However, only the LCA results of the representative specification for each type are presented in this declaration.

While allocating energy and material usage within the production site, allocations were carried out based on either the
average annual mass or average annual surface area produced.

The products covered in this declaration are for use in corporate offices, retail spaces, residential spaces, hospitality,
and a variety of other commercial environments.

In this project, a full LCA approach was considered with some simplification on data modeling using generic data for
most background systems. The EPD analysis uses a cradle-to-grave system boundary. No known flows are deliberately
excluded from this EPD.

To calculate the LCA results for the product maintenance stage a 10- or 20-year reference service life (RSL) was
assumed for the declared products. Dryback with wear layers no thinner than 0.55mm will be used for commercial
purposes with a RSL of 10 years and the rest will be considered for residential use with a RSL of 20 years.

Additional details on assumptions, cut-offs and allocation procedures can be found in section 2.4, 2.5, and 2.9,
respectively.

Environment
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1.5 Technical Requirements

Ter Hirne Pro and Friends Dryback products offer a wide range of beautiful flooring options in various specifications for
many applications. Therefore, the following technical data provides a range of values for each parameter.

Table 2. Technical Data for ter Hiirne Pro / Friends Dryback

PRODUCT THICKNESS

WEAR LAYER THICKNESS (WHERE
( = 0.1 0.5

APPLICABLE) MM
PRODUCT WEIGHT - 3950.0 8960.0 GIMm?
WIDTH - - - MM
RoLLs
PRODUCT LENGTH - - - M
FORM TILES - 228.6 x228.6 1000 x 1000 MM
PLANKS - 101.6 x 406.4 241.3x1516.9 MM

1.6 Placing on the Market / Application Rules

Ter Hirne transparently declares the composition and environmental impact of SOYA Pro and FRIENDS Dryback
products with a Health Product Declaration (HPD) and Environmental Product Declaration (EPD). In addition, SOYA Pro
and FRIENDS Dryback products are 100% recyclable, have the technical specifications shown in Table 1, and meet the
criteria of the following certifications and standards:

- GREENGUARD Gold

—  Eurofins Indoor Air Comfort Gold
—  FloorScore®

- REACH

1.7 Material Composition

Table 5. Material Composition of SOYA Pro and FRIENDS Dryback

Substrate - Plasticizer (Bio) Plasticizer + DOTP 5.96% - 10.16% 6.32% - 7.35%
Substrate CaCOs 15.23% - 68.74% 59.42% - 68.52%
Substrate Polyvinyl Chloride (PVC) 17.77% - 36.87% 18.57% - 21.72%
Substrate Epoxized Soybean Oil 0.89% - 1.37% 0.93% - 1.09%
Substrate Calcium Stearate 0.29% - 0.55% 0.30% - 0.39%
Substrate Zinc Stearate 0.22% - 0.44% 0.23% - 0.31%
Substrate Carbon Black 0.05% - 0.16% 0.11% - 0.16%
Substrate Mg(OH)2 0 - 8.05% 0

Wear layer Polyvinyl Chloride (PVC) 1.50% - 24.49% 1.50% - 9.22%
UV coating Urethane Acrylates 0.33% - 0.77% 0.39% - 0.48%
Film TiO2 1.12% - 2.56% 1.14% - 1.60%

Environment
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The main raw materials used to SOYA Pro and FRIENDS Dryback are polyvinyl chloride (PVC) resins and calcium
carbonate (CaCOz3). In addition, a plasticizer, stabilizer, pigment, lubricant and other materials are used.

The manufacturing process of SOYA Pro and FRIENDS Dryback includes preparing the base layer, undergoing
lamination, coating with a UV layer, gluing, cutting, profiling, and packaging.

The main raw materials used to produce SOYA Pro and FRIENDS Dryback are polyvinyl chloride (PVC) resins and
calcium carbonate (CaCOgs). During the production of the PVC base layer, these two materials are mixed with a
plasticizer, stabilizer, and other materials. Once the compound is ready, a series of heated rollers are used to squeeze
the compound into a continuous sheet with a precise width and thickness. After that, the sheet is sent through a cooling
process and is ready for lamination. The different layers are bonded to each other through the lamination process.
Engraved rollers are then used to apply a textured design onto the surface, which is followed by the application of the UV
layer and an annealing treatment. Finally, the products are cut into pieces matching the specifications, and the edges are
profiled. After a quality check, the products that pass are packaged for transportation.

Base and Middle
—™ Layer
Preparation

Glass Fiber
Layer (for Loose

Lay and Clic
onl )
) Lamination |—» W Coatln'g and B Cutting ™ Profiling OC&E
Annealing Packaging
Print Layer 4
A 4
Anti-Skid Layer Waste Grinqing
(for Loose Lay and Recycling
only)

Figure 2. Production Process of the SOYA Pro and FRIENDS Dryback

Cardboard and wood pallets are the main packaging materials for SOYA Pro and FRIENDS Dryback. According to ter
Hirne, the target markets of these LVT products include Europe, the United States, Canada, Asia, and other regions. In
the LCA study, the disposal of packaging materials adopted a rough country- and region-based weighted average
disposal model following the UL PCR for Building-Related Products and Services Part A Section 2.8.5. For packaging
disposal in Asia and the other regions, the study used the waste disposal scenario from China as the default as scenarios
for the rest of the markets were unavailable. A sensitivity analysis on packaging disposal scenarios was also conducted.
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According to ter Hiirne, the target markets of LVT products are Europe, the United States, Canada, Asia, and other regions.
Oceanic and road transportation distance for product delivery was estimated with reference to external resources. Table
11 demonstrates the data used for stage A4 in the LCA modelling.

SOYA Pro and FRIENDS Dryback flooring offer one method of installation. These two types requires glue to be applied
for the installation. The flooring requires 300 grams of glue per square meter.

After installation, very little effort is required in order to use SOYA Pro and FRIENDS Dryback. However, routine
vacuuming, cleaning and surface conditioning is required for regular maintenance and upkeep of the product. The
cleaning schedule depends on multiple factors, including weight capacity, terminal function, the amount of dust entering
the building, and more. For the purposes of this EPD, average maintenance is presented based on typical installations.
The calculations are based off of the cleaning routine presented in Table 8.

SOYA Pro flooring with a wear layer no thinner than 0.55mm has a RSL of 10 years for commercial purposes and a
RSL of 20 years for residential use. FRIENDS Dryback has a RSL of 5 years for commercial purposes and a RSL of 15
years for residential use. An ESL of 75 years was applied in the LCA study.

ter Hlrne is an active member of the German DSD Organisation “Griner Punkt” and of Interseroh for the recycling of
packing material. ter Hlrne is currently working with its large retail customers to develop a take-back program for the
reuse and recycling of LVT flooring that is no longer needed by end users. The goal of this strategy will be to employ
methods both of rerouting the flooring for reuse and of grinding up and recycling the flooring to be used in the creation
of ter Hirne flooring or other products, such as rubber hoses, car mats, speed bumps, paneling, and more.

According to ter Hiirne, the majority of the SOYA Pro and FRIENDS Dryback is purchased and used in Europe, the United
States, Canada, Asia, and other regions. For the LCA study, the disposal of the used SOYA Pro and FRIENDS Dryback
flooring adopted a country- and region-based weighted average disposal model following disposal routes and waste
classification referenced in PCR part A section 2.8.5 and 2.8.6. This LCA used an end-of-life disposal treatment process
(C4) from Ecoinvent and USLCI. The waste scenario assumed 100 km of road transportation (C2) from an installation site
to a MSW treatment site.

Environment
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2. Life Cycle Assessment Background Information

2.1 Functional or Declared Unit

In this study, the functional unit was defined as 1 (one) m2 of SOYA Pro and FRIENDS Dryback flooring.

Table 7. Functional Unit Information

NAME VALUE UNIT
FUNCTIONAL UNIT 1 m2
Mass GLUE DOWN 3.90-8.96 kg

2.2 System Boundary

The life cycle stages considered in this LCA study are from cradle to grave.

The following stages have been assessed:
— Al1-A3: Product stage (raw material acquisition, transport to manufacturing site and manufacturing)
— A4-A5: Construction stage (transport to user site, installation)
— B2: Maintenance
— B4: Replacement
— C1-C4: End of life stage (deconstruction, transport, waste processing and disposal)

[ Emissions to Air
Energy and Water
Raw Material
Al:
Production ' f

l A3: Manufacturing process

A2: Raw Material Material
: Transport Preparation

UV Coating and

Lamination Annealing

Packaging Profiling

C: End of life ' B: Use
Landfilled :
- Waste Transport Decr.}.n o Maintenance
-uction

Processing
Incinerated

Disposal

A4, AS5: Construction

Recycled

System Boundary

Figure 3. System Boundary of LCA study
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The LCA study traced all energy and material inputs back to the extraction of resources for each life-cycle stage of the
products. In addition, the study quantified emissions from the whole system, and included various waste management
scenarios.

For the calculations of maintenance phase, the following cleaning routine was considered:

Table 8. Cleaning and Maintenance

CLEANING PROCESS CLEANING FREQUENCY CONSUMPTION OF ENERGY AND RESOURCES

VACUUMING WEEKLY ELECTRICITY
MOPPING WEEKLY WATER AND DETERGENT

Table 9. Inputs in Maintenance Stage

AMOUNT UNITS SCENARIO
WATER 5.20 lez/yezar BASED ON WEEKLY VACUUM AND WEEKLY
ELECTRICITY 0.02 kWh/m?/year
MOPPING
DETERGENT 104.00 g/m?lyear

The main assumptions of this LCA study are as follows:

— The product description paper (1 page) included in the packaging contributes less than 0.1% to the total weight
of the final product’s packaging and was therefore excluded from the analysis;

— The raw materials calcium stearate and zinc stearate were not in the background database, so they were
substituted with stearic acid from the El database;

— Background data for the raw material Mg(OH): (a type of flame retardant used in the base layer) was not in the
database, so it was substituted with MgO from the El database;

— Asthere is no specific metering or monitoring system on-site to track material flows in the factory, the distribution
of water, natural gas, and electricity consumption during the production processes were calculated by the site
engineer based on historical data and experience with operations;

— Similarly, since the consumption of power and water increase linearly with the mass of production, the
distribution of energy, water, and natural gas usage during the production of various product specifications were
modeled using a mass ratio allocation method. However, the ratio for the distribution of UV coating usage for
various product specifications was calculated based on surface area, since surface area, not mass, is the
relevant factor when UV coating is applied;

— Assumptions on transportation were made where it was not possible to obtain the specific data, such as the
distance of oceanic transportation and inland transportation in the United States, Europe, Asia and other
markets. When this occurred, it was clearly stated in the report, and a sensitivity analysis was conducted;

— The report makes assumptions for certain processes, such as maintenance, for which electricity and water
consumption data were not obtained. The report clearly states when making assumptions such as this or others;

— Disassembly of the LVT from the subfloor during the disposal stage was assumed to be done manually for Clic
and Loose Lay LVT products, but to be done both manually and mechanically for Glue Down LVT product, as it
is glued onto the floor. However, because the disassembly of the LVT from the subfloor likely accounted for less
than 1% of overall energy consumption, it was omitted from the model.

Environment
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The following procedures were followed for the exclusion of inputs and outputs:

— Allinputs and outputs to a (unit) process were included in the calculation where data was available. Data gaps
were filled by conservative assumptions with average or generic data. Any assumptions for such choices were
documented:;

— In case of insufficient input data or data gaps for a unit process, according to the PCR requirement, the cut-off
criteria chosen is 1% of renewable and non-renewable primary energy usage and 1% of the total mass of that
unit process. The total neglected input flows of the cradle to grave stage, e.g. per module A1-A3, A4-A5, B1-
B5, B6-B7, C1-C4 and module D shall be a maximum of 5% of energy usage and mass. In this study, the
neglected flow is demonstrated in the table below.

Table 10. Cut-off Flows

FLOW NAME PROCESS STAGE MASS % TOTAL MASS %
GLUE AND DESCRIPTION PACKAGING 2.93E-05, 2.93E-05,
PACKAGING PAPER <<1% <<1%

Material and energy flows known to have the potential to cause significant emissions into air, water or soil related to the
environmental indicators of this study were included in the assessment. After reviewing the Material Safety Data Sheets
and relevant physical, chemical and other information of the flows listed in table above, no significant negative emission
to the environment from above listed flows was identified.

Other processes that contribute to obviously less than 1% of overall mass and energy contribution were cut off, which
include:
— Storage phases and sales of product

— Handling operations at the distribution center and retail outlet
— Secondary and transit packaging

— Transport from distribution warehouse to retail outlet and from retail outlet to consumer household or commercial
center

The study used generic data from various sources, including scientific literature, public sources, and databases such as
Ecoinvent, ELCD, Chinese LCI, USLCI, and others.

In the study, the key parameters for producer-specific foreground data were based on one year (July 2018 to June 2019)
of averaged data from ter Hlrne. The life-cycle inventory includes data collected from a variety of publicly available sources,
taking into consideration the degree to which it was technologically, temporally and geographically representative. The
study utilized the Chinese-regionalized LCI database to the greatest extent possible. In the event data was missing from
or not available in the LCI database, the study referred to Ecoinvent and regional databases such as USLCI, ELCD and
other relevant databases. The study then conducted sensitivity analyses to validate the data and outputs using realistic
parameters.

Environment
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The data quality requirements for this study were as follows:
— Existing LCI data were, at most, 10 years old. Newly collected LCI data were current or up to 3 years old,;
— The LCI data related to the geographical locations where the processes took place, e.g. electricity and
transportation data from China, disposal data in the USA, Europe and etc. were utilized;
— The scenarios represented the average technologies at the time of data collection.

The study used primary data collected from July 2018 to June 2019.

This study assumed that in-plant recycling for the production of the two types of LVT was a closed loop, meaning that
the study allocated all of the environmental impacts from the recycling of the scraps from cutting, profiling, and any
defective products and all of the environmental benefits of using recycled material to avoid waste generation during the
production of the three types of LVT to the process of production.

To be conservative, the environmental benefits of recycling and energy recovery were not included in the study for the
recycling and disposal processes at the end-of-life stage.

For process-related allocations, the study distinguished between multi-input and multi-output processes.

—  Multi-input processes

While allocating energy and auxiliary materials within the production site, allocation was carried out on the basis
of either the average annual mass or the average annual surface area produced. The decision to use average
annual mass or average annual surface area was based on the relationship of the input to the environmental
impacts. In most cases, the input amount increases linearly with the mass of product produced. However, the
amount of energy and materials used in the annealing and UV coating processes is proportional to the surface
area of product produced. Accordingly, the allocation of energy and material related to these types of processes
was based on surface area rather than mass.

—  Multi-output processes

In this study, there were no other by-products from the production line, therefore there were very few
situations that required allocation from multi-output processes. For waste treatment, one allocation was
carried out on the environmental emissions. In the end-of-life stage, the allocation within the disposal scenario
was based on mass, which applies to the waste treatment process inventory that was adopted from the
Ecoinvent data.Multi-input processes

No comparisons or benchmarking are included in this EPD. LCA results across EPDs can be calculated with different
background databases, modeling assumptions, geographic scope and time periods, all of which are valid and acceptable
according to the Product Category Rules (PCR) and ISO standards. The user of the EPD should take care when
comparing EPDs from different companies. Assumptions, data sources, and assessment tools may all impact the
uncertainty of the final results and make comparisons misleading.
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3. Life Cycle Assessment Scenarios

According to ter Hiirne, the majority of the SOYA Pro and FRIENDS Dryback is purchased and used in Europe, North
America, and Asia. The study estimated oceanic and road transportation distance for product delivery by referring to
external resources. The table below demonstrates the data used for stage A4 in the LCA modelling.

Table 11. Transport to the Building Site (A4)

VALU
NAME ROAD OCEAN SNIT
|
Fuel type DIESEL HEAvY OIL
1/200km
Liters of fuel 31.11 1/100km 12.483 t/100km or
t/200km
Vehicle type LORRY (32t) SHiP (50000DWT)
GLUE DOwN 22609
Transport distance 1000 CLic 23507 km
Loose LAY 24151
Capacity utilization (including empty runs, mass 50 100 %
based
G density of GLUE DOWN 1724 1724
Lojsctset”z'ny °0rte § Cuic 1788 1788 kg/m?
procucts fransp LooSE LAY 1810 1810
Capacity utilization volume factor (factor: =1 or <1
or = 1 for compressed or nested packaging 04 04 )
products)

Table 12. Installation into the Building (A5)

NAME VALUE UNIT

Ancillary materials 0.3 kg
Net freshwater consumption specified by water source and fate ) m?
(amount evaporated, amount disposed to sewer)
Other resources - kg
Electricity consumption - kWh
Other energy carriers - MJ
Product loss per functional unit 0.05 m?/m?
Waste materials at the construction site before waste processing, P
. . 0.05 m#/m
generated by product installation
Output materials resulting from on-site waste processing (specified ) K
by route; e.g. for recycling, energy recovery and/or disposal) 9
Pulp: 0.229
. . Wood: 0.385
Mass of packaging waste specified by type Plastic: 0.003 kg
Metal: 0.00017
Biogenic carbon contained in packaging 0.851 kg CO2
Direct emissions to ambient air, soil and water - kg
VOC emissions N/A pg/m?®
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Table 13. Reference Service Life

RSL

Declared product properties (at the gate) and finishes, etc.

Design application parameters (if instructed by the
manufacturer), including references to the appropriate
practices and application codes)

An assumed quality of work, when installed in accordance
with the manufacturer’s instructions

Outdoor environment, (if relevant for outdoor applications),
e.g. weathering, pollutants, UV and wind exposure, building
orientation, shading, temperature

Indoor environment, (if relevant for indoor applications),
e.g. temperature, moisture, chemical exposure)

Use conditions, e.g. frequency of use, mechanical
exposure.

Maintenance, e.g. required frequency, type and quality of
replacement components

10 (Commercial use)
20 (Residential use)

ter Hirne Pro

Prevent water and moisture from
accumulating underneath walk-
off mats

Commercial / Residential use

Weekly vacuuming
Weekly mopping

years

m2

Table 14. Maintenance (B2)

Maintenance process information (cite source in Weekly vacuum and weekly
report) mopping

Weekly vacuum and weekly

Maintenance cycle ) Cycles/ RSL
mopping

Net freshwater consumption specified by water

source and fate (amount evaporated, amount . . L/m?lyear

disposed to sewer) 5.2 city water disposed to sewer

AnC|II_ary materials specified by type (e.g. 104 (cleaning agent) gimlyear

cleaning agent)

Other resources - kg

Energy input, specified by activity, type and Electricity consumption 0.018 kWh/m?/year

amount

Other energy carriers specified by type - kWh

Power output of equipment - kW

Waste materials from maintenance (specify : k

materials) 9

Direct emissions to ambient air, soil and water - kg

Further assumptions for scenario development
(e.g. frequency and time period of use, number of - -
occupants);

Environment
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Table 15.Replacement (B4)

Replacement cycle 1 Number/ RSL
7 (Commercial use)

Replacement cycle 2 (Residential use) Number/ ESL
Energy input, specified by activity, type and amount - kWh
Net freshwater consumption specified by water source and
- - m3
fate (amount evaporated, amount disposed to sewer)
Ancillary materials specified by type (e.g. cleaning agent) - kg
Replacement of worn parts, specify parts/materials - kg
Direct emissions to ambient air, soil and water - kg

Further assumptions for scenario development, e.g. frequency

and time period of use As appropriate

As mentioned above, the majority of ter Hirne Pro / Friends Dryback products are purchased and used in Europe, the
United States, Canada, Asia, and other regions. The disposal of the used LVT products adopted a country- and region-
based weighted average disposal model following disposal routes and waste classification referenced in PCR Part A
Section 2.8.5 and 2.8.6. The LCA study used the end-of-life disposal treatment process (C4) from Ecoinvent and USLCI.

For the waste scenario, the study assumed a moderate distance of 100 km for the road transportation (C2) required
from an installation site to a MSW treatment site. According to ter Hiirne, the tile can be manually removed from the floor,
so input and output were omitted for the deconstruction (C1) and waste processing (C3) stages. The table below displays
the data used for stages C1-C4 in the LCA modeling.

Environment
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CERTIFIED

ENVIRONMENTAL
PRODUCT DECLARATION
ULCOM/EPD

According to 1ISO 14025,
EN 15804 and ISO 21930:2017

Table 16. End-of-Life (C1-C4)

NAME

Assumptions for scenario development (description of
deconstruction, collection, recovery, disposal method and

transportation)
Collection process (specified by
type)

Recovery
(specified by type)

Disposal
(specified by type)

Collected separately

Collected with mixed
construction waste

Reuse

Recycling

Landfill

Incineration

Incineration with energy
recovery

Energy conversion
efficiency rate

Product or material for
final deposition

Removals of biogenic carbon (excluding packaging)

Environment

VALUE

See description above

GLUE DOWN 4.31
CLic 8.95
LOOSE LAY 9.05
GLUE DOWN 0.809
CLic 1.000
LOOSE LAY 0.333
GLUE DOWN 3.293
CLic 7.718
LOOSE LAY 8.633
GLUE DOWN 0.208
CLic 0.232
LOOSE LAY 0.084
0

GLUE DOWN 6.10E-03
CLic 1.13E-02
LOOSE LAY 2.26E-02

UNIT

kg

kg

kg
kg

kg

kg

kg

kg

kg CO2
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4. Life Cycle Assessment Results
. ______________________________________________________________________________________|

Table 17. Description of the System Boundary Modules

BENEFITS AND
CONSTRUCT- LOADS
PRODUCT STAGE ION PROCESS USE STAGE END OF LIFE STAGE BEYOND THE
STAGE SYSTEM
BOUNDARY
Al A2 A3 A4 | A5 Bl B2| B3| B4| B5| B6 B7 C1 c2| 3 ca D
a0 = + | ® oo t_g a0 - =
K el £|l5a| B g €l §lsE s, 5| ¢ - § . _
8> | 2|5 S| o 8| 5| €| E|€33/E83] S| g| gG| o S cg
5 3 o l1e = = 3 9] G20z 8oxn = 2 B al o o5 B
T o a © 5 9 = & 7] Q 3 © s ¥5lay o 5 (%) T o v Q9 <
eEg| 5| S8 2| | 2| & =| e(e33933| 2| 5| =8| 2| =g¢&
S = S|1&%| o s S| 2|2&e 28| 5| ~ S| B g2e
© © 2 = < V|5 5|8 R I S
= 2 |F < |58 |52 a 3
a W @ o«
EPD Type:
Cradleto X X X X X MND| x | MND x | MND MND MND X X X X MND
grave

To analyze the environmental impact of each process, an LCIA was conducted using the CML-IA baseline method and
the TRACI method on the chosen representative SOYA Pro and FRIENDS Dryback products. The result was allocated
by stages, as shown in tables below. Note that the results are based on 75 years’ ESL with a RSL of 10 years, as the
general specifications will be all used for commercial purposes.

Table 18. North American Impact Assessment (TRACI) Results for SOYA Pro and FRIENDS Dryback

Maintenance

Installation Replacement

Impact category

(TRACI) Wi

Ozone depletion kg cquc-ll 1.96E-07 1.19E-07 2.32E-08 1.77E-06 3.12E-06 4.79E-08 5.99E-08
Global warming kg COz2 eq 8.75E+00 1.82E+00 9.94E-01 3.67E+01 9.68E+01 5.70E-01 1.70E+00
Smog kg Os eq 4.90E-01 4.33E-01 4.53E-02 1.30E+00 7.56E+00 8.91E-02 2.28E-02
Acidification kg SO2 eq 4.75E-02 2.81E-02 4.00E-03 1.21E-01 5.91E-01 3.10E-03 1.75E-03
Eutrophication kg N eq 1.33E-02 1.50E-03 3.51E-03 2.30E-01 3.22E-01 2.67E-04 2.74E-02
Carcinogenics CTUR 3.45E-07 3.18E-08 2.09E-08 1.14E-06 3.42E-06 3.94E-09 8.70E-08
'S';Zi nogenics CTUR 2.90E-06 1.63E-07 2.11E-07 3.81E-06 5.04E-05 3.92E-08 3.89E-06
Ef?g‘ggatory kg PM2.5 eq 4.59E-03 1.85E-03 3.62E-04 3.22E-02 5.30E-02 3.74E-04 3.96E-04
Ecotoxicity CTUe 2.98E+01 3.16E+00 4.59E+00 2.41E+02 2.33E+03 4.16E-01 2.95E+02
gg;i'ﬁfgﬁ' MJ surplus 1.60E+01 3.25E+00 3.11E+00 1.27E+01 1.67E+02 1.20E+00 3.06E-01

Environment
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Table 19. EU Impact Assessment (CML) Results for SOYA Pro and FRIENDS Dryback

Production Installation Maintenance Replacement

Impact category

(CML) Unit

Abiotic depletion kg Sb eq 5.89E-06 5.55E-07 3.15E-06 7.65E-05 7.22E-05 2.24E-07 4.90E-07
Abiotic depletion

(fossil fuols) MJ 1.38E+02 2.55E+01 2.27E+01 1.30E+02 1.39E+03 8.42E+00 3.67E+00
Global warming

(GWP1003) kg COz eq 8.75E+00 1.82E+00 9.94E-01 3.67E+01 9.68E+01 5.70E-01 1.70E+00
Ozone layer kg CFC-11

depletion (ODP) eq 1.65E-07 9.00E-08 1.93E-08 1.53E-06 2.54E-06 3.61E-08 5.30E-08
Human toxicity kgl4-DBeq  1.51E+00 7.75E-01 2.19E-01 1.10E+01 3.89E+01 8.60E-02 2.97E+00
U SR kg 1.4-DB eq 7.28E-01 1.95E-01 1.31E-01 9.08E+01 1.19E+02 9.49E-03 1.60E+01
aquatic ecotox.

Zc%'t'gfig?;at'c kg 1.4-DB eq 4.39E+03 1.01E+03 4.85E+02 1.28E+04 4.73E+05 4.77E+01 6.16E+04
Terrestrial

e kg 1.4-DB eq 2.60E-02 1.88E-03 6.44E-04 3.60E+01 2.36E-01 1.92E-04 5.04E-03
E;Z;"t?gﬁm'ca' kg CaHa eq 2.11E-03 1.10E-03 2.57E-04 2.11E-02 2.75E-02 9.91E-05 3.62E-04
Acidification kg SOz eq 4.68E-02 2.75E-02 4.19E-03 1.07E-01 5.77E-01 2.49E-03 1.41E-03
Eutrophication kg (POs)%eq 8.66E-03 2.59E-03 1.46E-03 1.13E-01 1.65E-01 5.10E-04 1.03E-02

4.2 Life Cycle Inventory Results

Table 24. Resource Use calculated based on ESL of 75 years

PARAMETER ter Hurne Pro
Friends Dryback

RPREe:Renewable primary resources used as [MJ]

energy carrier (fuel) S.39E+02
RPRwm: Renewable primary resources with energy [MJ]

content used as material 0.00E+00
NRPRe: Non-renewable primary resources used as MJ]

an energy carrier (fuel) 2.05E+03
NRPRwu: Non-renewable primary resources with [MJ]

energy content used as material 0.00E+00
SM: Secondary materials [ka] 0.00E+00
RSF: Renewable secondary fuels [MJ] 0.00E+00
NRSF: Non-renewable secondary fuels [MJ] 0.00E+00
RE: Recovered energy [MJ] 0.00E+00
FW: Use of net fresh water resources [m?] 7.82E-02

Environment
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Table 25. Output Flows and Waste Categories calculated based on ESL of 75 years

PARAMETER UNIT ter Hurne Pro
Friends Dryback

HWD : Hazardous waste disposed [ka] 2.72E-02
NHWD: Non-hazardous waste disposed [kg] 3.03E-02
HLRW: High-level radioactive waste, conditioned, to
final repository (kal L=y
ILLRW: Intermediate- and low-level radioactive
waste, conditioned, to final repository ka] 0.00E+00
CRU: Components for re-use [kg] 0.00E+00
MR: Materials for recycling [ka] 0.00E+00
MER: Materials for energy recovery [ka] 0.00E+00
EE: Recovered energy exported from the product
system [MJ] 0.00E+00

Table 26. Carbon Emissions and Removals calculated based on RSL of 10 years

PARAMETER UNITS ter Huirne Pro
Friends Dryback

BCRP [kg COz] 6.10E-03
BCEP [kg COZ] 6.10E-03
BCRK [kg COZ] 8.51E-01
BCEK [kg COz] 2.65E-01
BCEW [kg COz] N/A

CCE [kg COz] N/A

CCR [kg COZ] N/A
CWNR [kg COZ] N/A

5. LCA Interpretation
|

Analysis of impact categories on various life cycle stages reveals that the production, transportation (oceanic and road),
maintenance, and end-of-life treatment of the two types of LVT are the main contributors to its environment impacts. The
process contribution analysis reveals that PVC raw materials, electricity consumption, transportation, incineration, and
landfill component of waste treatment contribute the most to the environmental impacts.

The sensitivity analysis shows that a change in assumptions (such as transportation distance), inputs during
maintenance, the disposal scenarios, and the quality of data can lead to fluctuations in the final LCA results. It is therefore
recommended to revise the model with updated data, assumptions, or parameters as they become available to get the
most up-to-date and accurate results.

The LCA study has been carried out based on available information, including that from regional and global databases
and experience, to make the results as accurate, complete and representative as possible.

Environment
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6. Additional Environmental Information
|

No substances required to be reported as hazardous, as listed in the “List of Toxic Chemicals Severely Restricted on
the Import and Export in China (Circular No. 65 [2005]) and Measures for the Administration of Restricted Use of
Hazardous Substances in Electrical and Electronic Products (Circular No. 32 [2016])”, are associated with the production
of this product.

Instructions should be followed as indicated on the Safety Data Sheets and installation guidelines. It is suggested to use
the adhesive recommended by ter Hurne for the installation of Glue Down LVT on the purpose of higher indoor air quality.

Fire

ASTM E648 Radiant Panel: Class |, >0.45 W/cm?
ASTM E662 Smoke Density: Passes, <450

Water

In daily use, prevent water and moisture from accumulating underneath walk-off tiles. Exposure to flooding for long
periods may result in damage to the product.

Mechanical Destruction

Performance requires proper installation according to ter Hiirne installation guidelines.

SOYA Pro and FRIENDS Dryback flooring are certified with GREENGUARD Gold, Eurofins Indoor Air Comfort Gold
and FloorScore™ Label. The total VOC emissions of the products are no more than 0.5 mg/m?3 after a test period of 14
days. The products comply with California DPH Section 01350 Version 1.2 for the school classroom, private office, and
single-family residence parameters.

Environment
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8. Contact Information
|

8.1 EPD Owner

TER HURNE GMBH & CO. KG

Email: nadine.lensing@terhuerne.de

!l ter Hlurne

Website: www.terhuerne.com

8.2 LCA and EPD Practitioner

'.".. Nl Ecovane Environmental Co., Ltd
.:::;:.:Em. / \ Ms. Fangyan Xu (fangyan@1mil.cn)
T eTetee Ms. Dandan Li (dandan@1mil.cn)
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Website: www.1mil.org
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