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NOVALIS INNOVATIVE FLOORING

Novalis Innovative Flooring began
making Luxury Vinyl Tile (LVT) in 1984.
Novalis flooring is now sold in over 50
countries across six continents.

The products of Novalis® run the gamut
of styles, installation methods and
applications, including  residential,
commercial, hospitality, education,
healthcare, retail, and more.

Since the very beginning, Novalis® has
led the LVT industry in the adoption of
the highest manufacturing standards
and sustainable practices to ensure a
quality flooring product that is kind to
the environment — both indoors and
outdoors.

Novalis® brings outstanding quality in its
aesthetic design and manufacturing for
the commercial market. This attention
to quality also extends to its care for the

AIRAANARS SN SR \i\ environment, bringing green processes,

R st oee standards and environmental protection

— N into its category-leading sustainability
program.

For more information visit:
www.nhovalisinnovativeflooring.com
or contact:
nicole.granath@novalis-intl.com
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1. Product Definition and Information
|

As the owner of AVA® commercial LVT, NovaFloor LVT, and other brands, Novalis is one of the largest producers of
Luxury Vinyl Tile (LVT) flooring in the world. Novalis was established in 1984 and distributes its LVT flooring in over 50
countries across six continents. Novalis is a member of the North American Association of Floor Covering Distributors
(NAFCD), the Resilient Floor Covering Institute (RFCI), World Floor Covering Association (WFCA), Multilayer Modular
Flooring Association (MMFA), Multilayer Flooring (MLF), U.S. Green Building Council (USGBC), and International WELL
Building Institute (IWBI). The Vision of the company encompasses three essential characteristics:

- Art
By offering rich, authentic reproductions of wood, stone, and other designs in striking, eye-catching patterns and
giving the ability to combine these colors and textures to create imaginative, inspiring spaces.

—  Quality
By increasing investment in research and development to bring the latest in LVT product performance to the
flooring market while offering industry-leading product guarantees.

— Nature
By conserving energy and resources while reducing the carbon footprint of the products and operations. Novalis
recognizes the utmost importance of considering environmental impacts in the design and production of all its
flooring products.

The Novalis factory has been awarded certificates for compliance with the following standards:

— 180 9001:2015 - Quality Management System
— 1S0O 14001:2015 - Environmental Management System
— OHSAS 18001:2007 - Occupational Health and Safety Management System

1.2.1 Product Identification

Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT flooring 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 three types of LVT flooring below that provide a wide range of flooring
options for various applications.

—  Glue Down LVT (GD)

—  Clic LVT (Clic)

— Loose Lay LVT (LLT)

1.2.2 Product Specification

Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT feature a wide range of beautiful flooring options for many
applications. Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT products have excellent stain-, scratch-, and dent-
resistance. They are constructed with a durable wear layer and proprietary AMP (Aminomethyl Propanol) polyurethane
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coating, making it an ideal flooring product for multi-family units, condominiums, corporate offices and a variety of other
residential and light commercial environments.

Glue Down LVT: 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.

Clic LVT: The latest generation of mechanically locked together vinyl floating flooring. Clic's unique drop-lock mechanism
allows for quick and easy installation. The Clic system is a simple yet secure fold down locking system. Soft underfoot,
less permanent than Glue Down but a more fixed installation than Loose Lay, which makes it the ideal flooring system
for many applications.

Loose Lay LVT: Simple and easy to install, removable and replaceable. Loose Lay is reinforced with a layer of fiberglass
to improve long-term stability and performance. It allows the flooring to be installed without any adhesive or mechanical
locking system. The Loose Lay construction is the flooring choice for raised-access applications as well as fast-track
and temporary installations.

The following figure shows the construction of the above three LVT products. Loose Lay tiles have two more layers than
Glue Down tiles.

Figure 1. Construction of Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT

1. AMP coating: Coating that increases scratch- and scuff-resistance, has excellent stain- and fade-resistance
properties, is easy to maintain, and eliminates the need for wax

Transparent Wear Layer: Extremely durable wear layer that gives the flooring its long use life

Printed Wear Layer: Design layer that gives the floor its unique pattern and color

Middle Layer: High-performance vinyl layer that gives the product extra stability and durability

Glass Fiber Layer (for Loose Lay and Clic only): Minimizes the expansion and contraction of the product
under extreme temperatures

Base Layer: Vinyl layer produced with a soybean oil plasticizer, highly resistant to pressure

Anti-Skid Layer (for Loose Lay only): Allows product to be installed without adhesive and to be easily removed
and replaced

aRwd

No

Environment



NOVALIS
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Table 1. Technical Specifications of Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT

STANDARDS RESULTS

ASTM F1700 - SoLID VINYL TILE CLass lll, TyPE B

ASTM F1914 - RESIDUAL INDENTATION PASSES, <10%

ASTM F137 - FLEXIBILITY PASSES, 25.4MM MANDREL
ASTM F2199 - DIMENSIONAL STABILITY PASSES, <0.020 IN. PER LIN. FT
ASTM F925 - CHEMICAL RESISTANCE PASSES

ASTM F1514 - HEAT COLOR STABILITY PASSES, < A8E

ASTM F1515 - LIGHT COLOR STABILITY PASSES, < A8E

ASTM F970 - STATIC LOAD LIMIT PASSES, 250 LBS.

ASTM F970 - MODIFIED FOR MAX WEIGHT 1,200 LBS.

ASTM E648 (NFPA 253) - CRITICAL RADIANT FLUX CLASS |, >0.45 W/CM?
ASTM E662 (NFPA 258) - SMOKE DENSITY PASSES, <450

ASTM D2047 - SLIP RESISTANCE >0.6 (DRY)

CHPS / CA SECTION 01350 COMPLIANT

1.2.3 Product-Specific EPD

This declaration covers three types of LVT flooring products: Glue Down, Clic, and Loose Lay. Each type has several
specifications with various tile and wear layer thicknesses. The “Glue Down 2.5(0.55)”, “Clic 5.0(0.55)", and “Loose Lay
5.0(0.55)" specifications are the representative specifications because they have the highest annual production quantity.
2.5(0.55) 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 25-year reference service life (RSL) was
assumed for the declared products. LVT tiles 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 25 years.

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

Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT 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 Novalis Glue Down LVT

Name Average Value Min Value Max Value Unit
PRODUCT THICKNESS - 2.0 5.0 MM
WEAR LAYER THICKNESS (WHERE ) 01 05
APPLICABLE) ’ : MM
PRODUCT WEIGHT - 3950.0 8960.0 G/m?
WIDTH - - - MM
RoLLS
PRODUCT LENGTH = = = M
FORM TILES - 228.6 X 228.6 1000 x 1000 MM
PLANKS - 101.6 X 406.4 241.3x1516.9 MM
Table 3. Technical Data for Novalis Clic LVT
Name Average Value Min Value Max Value Unit
PRODUCT THICKNESS - 3.2 5.0 MM
WEAR LAYER THICKNESS (WHERE ) 01 07
APPLICABLE) ’ ’ MM
PRODUCT WEIGHT - 6250.0 8810.0 G/m?
WIDTH - - - MM
RoLLS
PRODUCT LENGTH = = = M
FORM TILES - 339.0x339.0 450.6 X 907.8 MM
PLANKS - 94.2 x907.0 222.0x1510.0 MM
Table 4. Technical Data for Novalis Loose Lay LVT
Name Average Value Min Value Max Value Unit
PRODUCT THICKNESS - 5.0 5.0 MM
WEAR LAYER THICKNESS (WHERE
- 0.5 0.7
APPLICABLE) MM
PRODUCT WEIGHT - 9050.0 8800.0 G/m?
WIDTH - - - MM
RoLLS
PRODUCT LENGTH = = = M
FORM TILES - 457.2 X 457.2 1000 x 1000 MM
PLANKS - 177.8x1219.2 241.3x1517.0 MM
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1.6 Placing on the Market / Application Rules

Novalis transparently declares the composition and environmental impact of Novalis Glue Down LVT, Clic LVT, and
Loose Lay LVT products with a Health Product Declaration (HPD), Declare® label, and Environmental Product
Declaration (EPD). In addition, Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT products are 100% recyclable,
have the technical specifications shown in Table 1, and meet the criteria of the following certifications and standards:

— GREENGUARD Gold

— Indoor Adventage™ Gold
—  FloorScore®

- REACH

— California Proposition 65

1.7 Material Composition

Table 5. Material Composition of Novalis Glue Down LVT and Clic LVT

COMPONENT MATERIALS GLUE DOWN CLic

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%

Table 6. Material Composition of Novalis Loose Lay LVT

COMPONENT MATERIALS LoosE LAY
Substrate CaCOs 55.65% - 56.81%
Substrate Polyvinyl Chloride (PVC) 23.03% - 26.56%
Substrate - Plasticizer DOTP 1.84% - 2.01%
Substrate - Plasticizer (Bio) Plasticizer - N1 7.31% - 9.12%
Substrate Epoxized Soybean Oil 0.93% - 1.08%
Substrate Ca-Zn Stabilizer 0.61% - 0.85%
Pigment Carbon Black 0.10%
Substrate Mg(OH)2 1.82% - 1.96%
Carbon film PVC S1000 2.48% - 2.56%
Carbon film UN 488 Plasticizer 1.66% - 1.70%
Carbon film Carbon Stearate 0.04%
Carbon film Zinc Stearate 0.03%
Carbon film Sb203 0.05%

UV coating Urethane Acrylates 0.19% - 0.22%
Film TiO2 0.05%

Veil Glass fiber 0.38% - 1.23%
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The main raw materials used to produce Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT are polyvinyl chloride
(PVC) resins and calcium carbonate (CaCOs3). In addition, a plasticizer, stabilizer, pigment, lubricant and other materials
are used. Compared to the other two types, Loose Lay LVT requires more material types to produce the extra glass fiber
and anti-skid layer. As each type of LVT has a number of specifications, the component percentages are therefore
presented with a range of values.

The manufacturing process of Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT includes preparing the base layer,
undergoing lamination, coating with a UV layer, gluing, cutting, profiling, and packaging.

The main raw materials used to produce Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT are polyvinyl chloride
(PVC) resins and calcium carbonate (CaCOs). 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

only) - UV Coating and ) - Qc &
Lamination [—| Arinealing e Cutting e Profiling B Packaging

Print Layer +

y

Anti-Skid Layer Waste Grinc?ing
(for Loose Lay and Recycling

only) |

Figure 2. Production Process of the Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT

Cardboard and wood pallets are the main packaging materials for Novalis Glue Down LVT, Clic LVT, and Loose Lay
LVT. According to Novalis, 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 Novalis, 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.

Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT flooring offer three different methods of installation. Glue Down
LVT requires glue to be applied for the installation. The flooring requires 300 grams of glue per square meter. Clic LVT
utilizes a patented click-together tongue and groove system, while Loose Lay LVT utilizes a floating floor installation.
The latter two categories of LVT products can be installed over most solid subfloor with minimal subfloor preparation,
and the installation is completely glue-free.

After installation, very little effort is required in order to use Glue Down LVT, Clic LVT, and Loose Lay LVT. 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.

Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT flooring with a wear layer no thinner than 0.55mm has a RSL of
10 years for commercial purposes and a RSL of 25 years for residential use.

Novalis has a partnership with a recycler in the U.S. for pre-consumer recycling of LVT flooring. Novalis is also 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 Novalis flooring or other products, such
as rubber hoses, car mats, speed bumps, paneling, and more.

According to Novalis, the majority of the Glue Down LVT, Clic LVT, and Loose Lay LVT is purchased and used in Europe,
the United States, Canada, Asia, and other regions. For the LCA study, the disposal of the used Glue Down LVT, Clic
LVT, and Loose Lay LVT 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.
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2. Life Cycle Assessment Background Information

2.1 Functional Unit

In this study, the functional unit was defined as 1 (one) m? of Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT
flooring.

Table 7. Functional Unit Information

NAME VALUE UNIT

FUNCTIONAL UNIT 1 m?
GLUE DOWN 3.90-8.96 kg

MAss CLic 6.25-8.94 kg
LOOSE LAY 8.80-9.05 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:
— A1-A3: Product stage (raw material acquisition, transport to manufacturing site and manufacturing)
— A4-A5: Construction stage (transport to user site, installation)
— B2: Maintenance
— C1-C4: End of life stage (deconstruction, transport, waste processing and disposal)

£ = Emissions to Air
nergy and Water
Raw Material
Al:
Production . 2 f
l A3: Manufacturing process
; Raw Material Material e UV Coating and

Packaging Profiling

C: End of life

B: Use

Landfilled Waste Deconstr

Processing Ui -uction
=

Maintenance

Disposal A4, AS: 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 L/m?/year BASED ON WEEKLY VACUUM AND WEEKLY
ELECTRICITY 0.02 kWh/m?/year MOPPING
DETERGENT 104.00 g/m?/year

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):2 (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;

— As there 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.
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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 Novalis. 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.
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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 three 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 Novalis, the majority of the Glue Down LVT, Clic LVT, and Loose Lay LVT 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)

ROAD OCEAN

Fuel type DIESEL HEAVY OIL
1/100km
Liters of fuel 31.111/100km 12.483 t/100km or
t/100km
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
Gross density of GLUE DOWN 1724 1724
roducts tranys orted Cic 1788 1788 kg/m?
P P LOOSE LAY 1810 1810
Capacity utilization volume factor (factor: =1 or <1
or 2 1 for compressed or nested packaging 0.4 0.4 )
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 ) m3
(amount evaporated, amount disposed to sewer)
Other resources - kg
Electricity consumption - kWh
Other energy carriers - MmJ
Product loss per functional unit 0.05 m2/m?
Waste materials at the construction site before waste processing, 0.05 m2/m2
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
Mass of packaging waste specified by type I}—’/Yaosc:idc:' %%%g 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 ug/m?®

Environment
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Table 13. Maintenance (B2)

(e T

Maintenance process information (cite source in ~ Weekly vacuum and weekly

report) mopping

Maintenance cycle Week]y vacuum and weekly Cycles/ RSL
mopping

Net freshwater consumption specified by water

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

) 5.2 city water disposed to sewer

disposed to sewer)

Ancﬂlgry materials specified by type (e.g. 104 (cleaning agent) glm?lyear

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);

As mentioned above, the majority of Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT 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 Novalis, 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.
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Table 14. 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 15. 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
A1 A2 | A3 | A4 | A5 | B1| B2| B3| B4 | B5 | B6 B7 c1 | c2| c3 | ca D
0o = | B w ] = =
® = E b7 g € S (|t SiE o o
© £ t |ow|l 2 g g | 2|25e|2cg| 2| ¢ 2l = 3w
5> 2| 2|58 S| el 28515222222 8| 2|ez| B 22
se|l 2| c|s28| 5| 32| 8| 8|2 |c88|o88| 5| 2|2E| 2| 288
3| E| 2 (Bl ¢t Ele| 2 E|S2z:|5z8| 2| E|=8| 5| 988
z = S |2l @ ] 5 EBLlEBL| g | F & Qe
g = e A v = o &’ T o T o b 3
[= < 58 52 [=) &
o o
EPD
Type: X X x | x X |MND| x [MND|MND|MND[ MND | MND | x [ x X X MND
Cradle-to-
grave

To analyze the environmental impact of each process, a LCIA was conducted using the CML-IA baseline method and
the TRACI method on the chosen representative Glue Down 2.5 (0.55), Clic 5.0 (0.55), and Loose Lay 5.0 (0.55)
products. The result was allocated by stages, as shown in tables below. Note that the results are based on 10 years’
usage, as the general specifications will be all used for commercial purposes.

Table 16. North American Impact Assessment (TRACI) Results for Novalis Glue Down 2.5 (0.55)

Transport of Transport of

Impact category Production sroduct Installation Maintenance waste Disposal
i I T R R T
Ozone depletion kg CFC-11 eq 1.96E-07 1.19E-07 2.32E-08 2.36E-07 4.79E-08 5.99E-08
Global warming kg COz2eq 8.75E+00 1.82E+00 9.94E-01 4.89E+00 5.70E-01 1.70E+00
Smog kg Os eq 4.90E-01 4.33E-01 4.53E-02 1.73E-01 8.91E-02 2.28E-02
Acidification kg SO2 eq 4.75E-02 2.81E-02 4.00E-03 1.61E-02 3.10E-03 1.75E-03
Eutrophication kgNeq 1.33E-02 1.50E-03 3.51E-03 3.06E-02 2.67E-04 2.74E-02
Carcinogenics CTUh 3.45E-07 3.18E-08 2.09E-08 1.52E-07 3.94E-09 8.70E-08
Non carcinogenics CTuh 2.90E-06 1.63E-07 2.11E-07 5.08E-07 3.92E-08 3.89E-06
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Respiratory effects ~ kgPM2.5eq  4.59E-03 1.85E-03 3.62E-04 4.29E-03 3.74E-04 3.96E-04
Ecotoxicity CTUe 2.98E+01 3.16E+00 4.59E+00 3.21E+01 4.16E-01 2.95E+02
gg;ls;'tl‘gf' MJ surplus 1.60E+01 3.25E+00 3.11E+00 1.69E+00 1.20E+00 3.06E-01

Table 17. North American Impact Assessment (TRACI) Results for Novalis Clic 5.0 (0.55)

Transport of

Transport of

Impact category Production sroduct Installation Maintenance waste Disposal
e | A | oM A B2 2 s
Ozone depletion kg CFC-11 eq 2.51E-07 2.15E-07 1.61E-09 2.37E-07 9.94E-08 6.88E-08
Global warming kg CO2z eq 1.21E+01 4.00E+00 9.40E-02 4.88E+00 1.18E+00 3.67E+00
Smog kg Os eq 6.34E-01 9.59E-01 9.38E-04 1.72E-01 1.85E-01 3.26E-02
Acidification kg SOz eq 6.28E-02 6.13E-02 5.03E-05 1.60E-02 6.43E-03 2.45E-03
Eutrophication kg N eq 1.91E-02 3.12E-03 2.88E-03 3.05E-02 5.53E-04 5.95E-02
Carcinogenics CTUh 4.63E-07 6.69E-08 6.54E-10 1.51E-07 8.18E-09 1.78E-07
Non carcinogenics CTUh 4.69E-06 3.46E-07 2.24E-08 5.04E-07 8.13E-08 9.90E-06
Respiratory effects kg PM2.5 eq 5.71E-03 3.88E-03 7.62E-06 4.28E-03 7.76E-04 4.49E-04
Ecotoxicity CTUe 3.93E+01 6.50E+00 8.05E-01 3.20E+01 8.63E-01 7.46E+02
gg;lsé'ﬂ‘;f' MJ surplus 2.16E+01 7.14E+00 1.59E-02 1.71E+00 2.49E+00 4.67E-01

Table 18. North American Impact Assessment (TRACI) Results for Novalis Loose Lay 5.0 (0.55)

Transport of

Transport of

Impact category Production sroduct Installation Maintenance waste Disposal
e | aA3 | A A5 B2 2 Ci |
Ozone depletion kg CFC-11eq  3.00E-07 1.98E-07 1.69E-09 2.37E-07 1.01E-07 2.46E-08
Global warming kg CO2 eq 1.93E+01 4.22E+00 8.38E-02 4.88E+00 1.20E+00 1.07E+00
Smog kg Os q 8.44E-01 1.02E+00 9.69E-04 1.72E-01 1.87E-01 1.14E-02
Acidification kg SOz eq 1.14E-01 6.47E-02 4.96E-05 1.60E-02 6.50E-03 9.96E-04
Eutrophication kg N eq 2.80E-02 3.21E-03 3.06E-03 3.05E-02 5.60E-04 2.74E-02
Carcinogenics CTUh 4.97E-07 6.96E-08 6.52E-10 1.50E-07 8.28E-09 5.26E-08
Non carcinogenics CTUh 9.27E-06 3.56E-07 2.28E-08 5.02E-07 8.23E-08 2.91E-06
Respiratory effects kg PM25eq  8.62E-03 4.01E-03 7.45E-06 4.28E-03 7.86E-04 1.44E-04
Ecotoxicity CTUe 4.64E+01 6.63E+00 8.17E-01 3.20E+01 8.74E-01 2.23E+02
gg;ls;'ﬂ‘;f' MJ surplus 2.33E+01 7.52E+00 1.67E-02 1.71E+00 2.52E+00 1.81E-01
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Table 19. EU Impact Assessment (CML) Results for Novalis Glue Down 2.5 (0.55)

Transport of Transport of

Impact category Production sroduct Installation Maintenance waste Disposal
= | A | A | A B2 C2 4|

Abiotic depletion kg Sb eq 5.89E-06 5.55E-07 3.15E-06 1.02E-05 2.24E-07 4.90E-07
Abiotic depletion

(fossil fuels) MJ 1.38E+02 2.55E+01 2.27E+01 1.73E+01 8.42E+00 3.67E+00
Global warming

(GWP100a) kg CO2 eq 8.75E+00 1.82E+00 9.94E-01 4.89E+00 5.70E-01 1.70E+00
Ozone layer L L
depletion (ODP) kg CFC-11 eq 1.65E-07 9.00E-08 1.93E-08 2.04E-07 3.61E-08 5.30E-08
Human toxicity kg 1.4-DB eq 1.51E+00 7.75E-01 2.19E-01 1.47E+00 8.60E-02 2.97E+00
Fresh water
aquatic ecotox. kg 1.4-DB eq 7.28E-01 1.95E-01 1.31E-01 1.21E+01 9.49E-03 1.60E+01
Marine aquatic
ecotoxicity kg 1.4-DB eq 4.39E+03 1.01E+03 4.85E+02 1.70E+03 4.77E+01 6.16E+04
Terrestrial
ecotoxicity kg 1.4-DB eq 2.60E-02 1.88E-03 6.44E-04 4.80E+00 1.92E-04 5.04E-03
Photochemical kg C2Hs eq 2.11E-03 1.10E-03 2.57E-04 2.81E-03 9.91E-05 3.62E-04
Acidification kg SO2 eq 4.68E-02 2.75E-02 4.19E-03 1.43E-02 2.49E-03 1.41E-03
Eutrophication kg (PO4)*eq 8.66E-03 2.59E-03 1.46E-03 1.50E-02 5.10E-04 1.03E-02

Table 20. EU Impact Assessment (CML) Results for Novalis Clic 5.0 (0.55)

Transport of

Transport of

Impact category Production Sroduct Installation Maintenance waste Disposal
= | AtAs | A4 | As B2 C2 G4

Abiotic depletion kg Sb eq 7.59E-06 8.11E-07 7.04E-09 1.02E-05 4.65E-07 5.40E-07
Abiotic depletion

(fossil fusle) MJ 1.83E+02 5.58E+01 1.26E-01 1.73E+01 1.75E+01 4.78E+00
Global warming

(GWP1003) kg COz eq 1.21E+01 4.00E+00 9.40E-02 4.88E+00 1.18E+00 3.67E+00
Ozone layer

deplotion (ODP) kg CFC-11 eq 2.12E-07 1.62E-07 1.22E-09 2.05E-07 7.49E-08 5.78E-08
Human toxicity kg 1.4-DB eq 1.95E+00 1.83E+00 1.77E-02 1.47E+00 1.78E-01 4.74E+00
Fresh water

aquatic 6CotoX, kg 1.4-DB eq 9.01E-01 4.85E-01 3.33E-02 1.21E+01 1.97E-02 2.82E+01
Marine aquatic kg 1.4-DB eq 5.21E+03 2.43E+03 7.09E+01 1.67E+03 9.89E+01 8.86E+04
ecotoxicity

Ziéiiifﬂ.‘;"y kg14DBeq  3.60E-02 3.79E-03 1.35E-04 4.80E+00 3.98E-04 1.11E-02
E;gg’tf:fmma' kg CHa eq 2.67E-03 2.49E-03 2.52E-05 2.81E-03 2.06E-04 8.88E-04
Acidification kg SO2 eq 6.07E-02 5.97E-02 4.14E-05 1.42E-02 5.16E-03 1.84E-03
Eutrophication kg (PO4)*eq 1.25E-02 5.67E-03 1.05E-03 1.49E-02 1.06E-03 2.22E-02
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Table 21. EU Impact Assessment (CML) Results for Novalis Loose Lay 5.0 (0.55)

n Transport of n n Transport of n
Production sroduct Installation Maintenance waste Disposal

I TS IR T - TR

Impact category

(CML)

Abiotic depletion kg Sb eq 9.55E-06 7.02E-07 7.29E-09 1.02E-05 4.71E-07 1.52E-07
égis‘ﬁffjgl‘;')e“m MJ 2.09E+02 5.87E+01 1.30E-01 1.73E+01 1.77E+01 1.72E+00
%‘\’,33'1Vggg)r“”g kg COz eq 1.93E+01 4.22E+00 8.38E-02 4.88E+00 1.20E+00 1.07E+00
do:;)lgzcﬁy(gDP) kgCFC-11eq  2.65E-07 1.50E-07 1.28E-09 2.05E-07 7.58E-08 2.03E-08
Human toxicity kg14-DBeq  2.28E+00 1.99E+00 1.76E-02 1.46E+00 1.81E-01 1.73E+00
g;ﬁw:gtox kg 1.4-DB eq 1.07E+00 5.39E-01 3.34E-02 1.21E+01 1.99E-02 6.84E+00
Marine ;ﬁy“am kg14-DBeq  6.01E+03 2.67E+03 6.59E+01 1.66E+03 1.00E+02 1.21E+04
Zﬁ;ﬁifg:}'{ kg14DBeq  4.44E-02 3.83E-03 1.42E-04 4.80E+00 4.03E-04 4.21E-03
Photochemical kg CoHs eq 4.88E-03 2.67E-03 2.25E-05 2.81E-03 2.08E-04 2.63E-04
Acidification kg SOz eq 1.16E-01 6.29E-02 4.11E-05 1.42E-02 5.22E-03 6.07E-04
Eutrophication kg (POs)*eq 1.90E-02 5.99E-03 1.11E-03 1.49E-02 1.07E-03 1.01E-02

* Zero input and output were assumed for deconstruction of the tile (C1) and waste processing (C3). Therefore, values
for the two modules are zero and not included in the tables.

4.2 Life Cycle Inventory Results

Table 22. Resource Use

PARAMETER GLUE DOWN 2.5 (0.55) CLIC 5.0 (0.55) LOOSE LAY 5.0 (0.55)

RPREe: Renewable primary resources used as [MJ]

energy carrier (fuel) 4.48E+01 4.69E+01 4.46E+01
RPRwm: Renewable primary resources with energy [MJ]

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

an energy carrier (fuel) 2.58E+02 3.29E+02 3.59E+02
NRPRwm: Non-renewable primary resources with [MJ]

energy content used as material 0.00E+00 0.00E+00 0.00E+00
SM: Secondary materials [kal 0.00E+00 0.00E+00 0.00E+00
RSF: Renewable secondary fuels [MJ] 0.00E+00 0.00E+00 0.00E+00
NRSF: Non-renewable secondary fuels [MJ] 0.00E+00 0.00E+00 0.00E+00
RE: Recovered energy [MJ] 0.00E+00 0.00E+00 0.00E+00
FW: Use of net fresh water resources [m?] 9.70E-03 1.55E-02 1.57E-02
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Table 23. Output Flows and Waste Categories

PARAMETER UNIT GLUE DOWN 2.5 (0.55) CLIC 5.0 (0.55) LOOSE LAY 5.0 (0.55)

HWD : Hazardous waste disposed kgl 3.45E-03 5.26E-03 6.64E-01
NHWD: Non-hazardous waste disposed [kg] 3.83E-03 5.68E-03 2.76E-01
HLRW: High-level radioactive waste, conditioned, to

Hnallicpositon) [kg] 0.00E+00 0.00E+00 0.00E+00
ILLRW: Intermediate- and low-level radioactive

waste, conditioned, to final repository (k] 0.00E+00 0.00E+00 0.00E+00
CRU: Components for re-use [ka] 0.00E+00 0.00E+00 0.00E+00
MR: Materials for recycling [ka] 0.00E+00 0.00E+00 0.00E+00
MER: Materials for energy recovery [ka] 0.00E+00 0.00E+00 0.00E+00
E}I/Es:tzﬁcovered energy exported from the product MJ] 0.00E+00 0.00E+00 0.00E+00

Table 24. Carbon Emissions and Removals

PARAMETER GLUE DOWN 2.5 (0.55) CLIC 5.0 (0.55) LOOSE LAY 5.0 (0.55)
BCRP [kg CO7] 6.10E-03 1.13E-02 2.26E-02
BCEP [kg CO7] 6.10E-03 1.13E-02 2.18E-02
BCRK [kg CO2] 8.51E-01 8.51E-01 8.51E-01
BCEK [kg CO7] 2.65E-01 3.10E-01 2.87E-01
BCEW [kg CO2] N/A N/A N/A

CCE [kg CO2] N/A N/A N/A
CCR [kg CO2] N/A N/A N/A
CWNR [kg CO2] N/A N/A 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 three 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.
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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 Novalis for the installation of Glue Down LVT on the purpose of higher indoor air quality.

Fire

ASTM E648 Radiant Panel: Class I, >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 Novalis installation guidelines.

Novalis Glue Down LVT, Clic LVT, and Loose Lay LVT flooring are certified with GREENGUARD Gold, Indoor
Advantage™ Gold and FloorScore® Label. The total VOC emissions of the products are no more than 0.5 mg/m? 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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'

8.1 EPD Owner

NOVALIS INNOVATIVE FLOORING
Email: nicole.granath@novalis-intl.com

Website: www.novalisinnovativeflooring.com

8.2 LCA and EPD Practitioner

'.::.'.. Ecovane Environmental Co., Ltd
‘:::;:f | \ Mrs. Fangyan Xu (fangyan@ 1mi1.cn)
. Mrs. Dandan Li (schnee@1mi1.cn)

‘ AR BEEYS

Website: www.1mi1.org

Environment



SCS Global Services does hereby certify that an independent assessment has been conducted on behalf of:

Novalis Innovative Flooring

200 Munekata Dr. SE, Dalton, GA, United States

For the following product(s):

Vinyl Tile:

CN Luxury Vinyl Tile (LVT), CN Loose Lay LVT (LLT), CN Acoustical Loose Lay LVT (ALLT), CN Flexible LVT Click
(5G), CN High Density Core (HDC) Click with Underlayment, CN High Density Core (HDC) Click without
Underlayment, CN High Performance Core (HPC) Click with Underlayment, CN High Performance Core (HPC)
Click without Underlayment, CN Peel & Stick Floor Tile (LVT-PS), CN Peel & Stick Wall and Floor Tile (LVT-W-PS),
US High Density Core (HDC) Click with Underlayment, US High Density Core (HDC) Click without Underlayment

The product(s) meet(s) all of the necessary qualifications to be certified for the following claim(s):

FloorScore®
Indoor Air Quality Certified to SCS-EC10.3-2014 v4.1

Conforms to the CDPH/EHLB Standard Method v1.2-2017 (California Section 01350), effective April 1, 2017, for
the school classroom and private office parameters when modeled as Flooring.

Measured Concentration of Total Volatile Organic Compounds (TVOC): Less than/equal to 0.5 mg/m® (in
compliance with CDPH/EHLB Standard Method v1.2-2017)

Registration # SCS-FS-06121
Valid from: June 1, 2023 to April 30, 2024

SCS Global Services is currently the only certification body approved by the Resilient Floor Covering Institute (RFCI) to provide FloorScore® product
certification; certified products are only listed on the SCS Green Products Guide, http://www.scsglobalservices.com/certified-green-products-guide.
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&%) SCS Global Services
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ANSI National Accreditation Board
ACCREDITED

B ISO/IEC 17065 puuy
PRODUCT CERTIFICATION
BODY
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Scsg IObOI Stanley Mathuram, PE, Executive Vice President

SERVICES

SCS Global Services

2000 Powell Street, Ste. 600, Emeryville, CA 94608 USA
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Rua Padre Anchieta 2177, apto. 1202 — CEP 80.730-000 — Curitiba — Parana — Brasil
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\/.\‘/\/_\ <
Tradugéo: 08
Documento: Relatério de Ensaio
Arquivo: L. 418, fis, 77
idioma a Traduzir: Inglés
Data: 19 de outubro de 2023

Andréa de Macedo Valério, Intérprete Comercial e Tradutora Piblica matriculada e juramentada na
Meritissima Junta Comercial do Estado do Parana traduziu, em raz3o de seu oficio, o documento supracitado
e escrito no idioma mencionado, cujo teor é o seguinte:

Professional Testing Laboratory Inc.

RELATORIO DE ENSAIO

Paginalde 1 NUMERO DO TESTE: 0254521
§ Novdlis Intfemational - NC §

DATA: 22-05-2019
CLIENTE

METODO DO ENSAIO REALIZADO

T —

ASTM E662 - Método de Ensaic Padrdo de Densidade de Fumaca
{Com Chama] Gerado por Malerals Soélidos, iambém
referenciado como NFFA 258

(AR R

DESCRICAC DA AMOSTRA DO TESIE

IDENTIFICACAO TDP2215064819

COR NLP10O1

NOMERC DO LOTE TY20190123
CONSIRUCAQ PVC Vinil

EUNDO PVC Vinil

REFERENCIA Revestimento: Poliuretano

PRINCIPIO GERAL

Este procedmento destina-se a medir a densidade Spfica especifica de fumaca gerada pela
amostra do feste dentro de uma cémara fechada. Cada amostra é exposta a uma fonfe aguecida de
energia radicnte posicionada para proporcionar um nivel constante de inadiac@o de 2,5 watts/cm quadrado

sobre a superficie da amostra. As medicdes sGo registradas através de um sistermna fotométrico empregando

um feixe vertical de luz & um fotodetector posicionado para detectar a afenuacdo da transmissdo de luz
causada pelo actmulo de fumaga derro da cémara. As medicdes de transmiss@o de luz séo utilizadas para

calcular a densidade Sptica especiiica, um valor guantitativo que pode ser fatorado pora estimar o potencial
de fumaca de matericis. Duas condigdes de gqueima podem ser simuladas pelo aparelho de teste. O

aguecimento radiante na auséncia de ignicdo é referido como Modo Sem Chama. Uma combust@io
flamejante na presenca de radiacdo de suporie constitul o Modo Com Chama.

CONDICOES
PRE-SECAGEM DA AMOSTRA DE ENSAIO 24 Horas a 140° F
CONNC&_C)NAMENTO DA ABOSTRA 24 Horas a 70° F e Umidade Relaliva de 50%
CONDICAQO DETESTAGEM Conforme Recebide
VYOUAGEM DA CAL}?EIRA DE CALEFACAO 118v !RRA%A@;O _ 2,5 watis/fem?
TEMAPERATURA DA CAMARA 95CF PRESSAC NA CAMARA 3" HzO
MODO DO ENSAID Com Chama
DENSIDADE MAXIMA CORRIGIDA {Dmc} MEDIA COM CHAMA 197
DENSIDADE OPTICA ESPECIFICA MEDIA AOS 4,0 MINUTOS 209
Amosira 1 Amoshra 2 Amoshra 3
Densidade Mdxima (Dm) 2230 216,0 229.0
Tempo até Dm {minulos} 5,0 4,5 5.5
Feixe Claro {Dc) 28,0 20,0 30,0
Densidade Mdxima Corr. {Dmc) 195.0 196,0 199.0
Densidade gos 1,5 minuios 98,0 104,0 102.0
Densidade gos 4,0 minufos 210,0 204,0 212,0
Tempo parg Dm 90% {minutos) 35 30 3:5
Peso da Amosira {gramas) 213 21,4 21,8
* Esta amostra estd APROVADA para requisitos de afé 450.
APROVADO POR: (assinatura constanie)

Esie Iocal & reconhecido pelo Programa Nadiora! Voluntario de dal drios para o 8SCopo

sob o Godigoda il io 100297 Esfe B mmm Wo@m@ﬂ&Tmmme ” o

Soverns dos Estades Unidas paa o pr . Este relatinio & = desting Pods serutizade .

mwammmaﬁqmmmmamﬁmmmm@ums Efe releilio aplica-se apenas 3 wnoshas #

teciadas ando &, nmmmaﬁammdepmdﬂmapmsﬁei&mmswmﬁra :&Ez&aﬁmcrodumme}’mfesﬁmat Testing
Laboralory, Inc. afio poederde ser ufiizados em nenfiuma dircunstiincia para publicideds a0
714 Glenwood Place Dalton, GA 30721 706-226-3283 j -226-6787 /
A3
/

ORIGINAL, AQUI ASSINO COM FE PUBLICA, INERENTE
AO MEU OFICIQ.

rotast@opmmk us

cu ra/c: /g\"ﬂ,&

Andrea de Macede Valério

Tradutora Phiblica Juramentada




REPUBLICA FEDERATIVA DO BRASIL
ANDREA DE MACEDO VALERIO

Traduatora Phablica Juramentada
Registro: 532 - L.C.P.

Rua Padre Anchieta 2177, apto. 1202 — GEP 80.730-000 — Curitiba — Parana — Brasil
Telefone: 30241304 Celular: 988072708  E-maik tradutorapublica@gmail.com
Matricula OAB: 35054  CPF: 862455 580-87

Tradugéo: 83

Documento: Relatério de Ensaio
Arquivo: L. 418, fls. 10

fdioma a Traduzir: Inglés

Data: 23 de novembro de 2023

Andréa de Macedo Valério, Intérprete Comercial e Tradutora Pdblica matriculada e juramentada na
Meritissima Junta Comercial do Estado do Parana traduzic, em razio de seu oficio, 6 documento supracitado
e escrito no idioma mencionado, cujo teor & o seguinte:

Relatério TFI 471606-05

Classificacdo
da Reagfo ao Fogo segundo a norma EN 13501-1:2010

Cliente Novalis Global Flooring GmbH
Kurt Schumacher Str. 2
53113 Bonn
ALEMANHA

Produto piso resiliente

Produto 1: HDC Commercial Silent 6.0 (0.55)
Produto 2: HDC Light Residential Silent 4.2 (0.15)
Produto 3: HDC Light Residential 3.2 {0.15)
Produto 4: HDC Heavy Commercial 8.0 (0.7)

Este relatério inclui 6 paginas e 0 anexos.

Responsavel na TFI (assinatura constante)
Eng. Ulrike Balg

engenheira sénior de ensaios de fogo

Tel: +49 241 9679 133
u.balg@tfi-aachen.de

Aachen, 08 de novembro de 2017 {assinatura constante}
Dr. Alexander Siebel

- gchefe do laboratdrio de ensaios -

Este documento é emitido com assinatura elefronica.

Este relatorio aplica-se unicamente &s amostras testadas ¢ foi realizado até o maximo do nosso conhecimento. Apenas o relatério completo devera
ser reproduzido. Em hipbtese alguma, deverio ser utilizados excertos. Além disso, utilizamos os “Termos e CondigBes Gerais para a Assinatura
de Contratos” da TFi Aachen GmbH também em relag&o a execucio do pedido.

: TFi Aachen GmbH
RS . Charlotienburger Allee 41
m«ﬁ% { ﬂz\k}fi} = 52068 Aachen - Germany
. ' S grenngeie W fi-aachen.de
Crgéo Notifieado Laboratirio de teste, drgdu de vistoria NG 01N
Ne 1658 de cettificagdo reconhecido pelo E?!Bi} Ri hecido pelos métodos i dos o anexo do

5
{Deutsches instifut fir Bautechnik) certificado DAKKS




REPUBLICA FEDERATIVA DO BRASIL
ANDREA DE MACEDO VALERIO

Tradutora Poblica Juramentada
Registro: 532 - J.C.P.

Rua Padre Anchieta 2177, apto. 1202 — CEP 80.730-000 — Curitiba — Parana — Brasil
Telefone: 3024-1304  Celular: 98807-2708  E-mail: tradutorapublica@gmail.com
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Tradugéo: 03

Documento: Relatorio de Ensaio (Continuagio)

Arquivo: L. 418, fls. 11

idioma a Traduzir: Inglés

Data: 23 de novembro de 2023

Andréa de Macedo Valério, Intérprete Comercial e Tradutora Pablica matriculada e juramentada na

Meritissima Junta Comercial do Estado do Parané traduziu, em razio de seu oficio, o documento supracitado
e escrito no idioma mencionado, cujo teor é o seguinte:

471606-05

1 Transagio

Pedido do ensaio Ensaio de reagfo ao fogo para produtos de construgio segundo a norma EN 13501-1:2010
Data do pedido 28 de setembro de 2017

Sua referéncia C. Ruland

Designaggo do produto HDC Commercial Silent 6.0 (0.55)

HDC Light Residential Silent 4.2 (0.15)
HDC Light Residential 3.2 (0.15)
HDC Heavy Commercial 8.0 (0.7}

Nimero de amostra TFI 17-10-0053, 17-10-0050, 17-10-0051, 17-10-0054

2 Especificagdo do Produto

Os produtos de construgée encentram-se inteiramente descritos nos relatorios de ensaio mencionados no item 3. Os relatorios
de ensaio fornecem a base para a presente classificaggo.

3 Resultados

3.1 Relatérios de ensaio e resultados de ensaio usados para a classificacio

Laboratério do Ensaio Cliente Ne do Relatorio de Ensaio filétodo do Ensaio
Novalis Global Flooring 471606-01 AN
T Acchan Gt GmbH datado: 08 de novembro de 2017
i i ke L EN ISO 11925-2:2010
{tempo de ignico de 15 6}
TFI Aachen GbH Novalis Global Flooring 471606-02 ki i
GmbH datado: 08 de novembro de 2017 3
TFI Aachen GrmbH Novalis Global Flooring 47160603 BP0 0
GmbH datado: 08 de novembro de 2017 :
et Lt Novalis Global Flooring 471606-04 A E b
GmibH datado: 08 de novembro de 2017 g
¢ TF &achen GmbH
Sansey B rary Charlottenburger Alles 41
ho. 1258 e { ﬁAkﬁ:s " 52068 Aachen - Germany
: A www th-aachende

5o - Laboratorio de feste, Grgfo de vistoria i el e
Orgao Nofifcado de cerfificag reconecido pelo DB~ ReC peloy
Ne 1658 (Dottsthes Insit for Badtechi . Certficado DAKKS

10 ane
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Traduggo: 03

Documento: Relatério de Ensaio (Continuacio)
Arquivo: L. 418, fis. 12

ldioma a Traduzir: Inglés

Data: 23 de novemnbro de 2023

Andréa de Macedc Valério, Intérprete Comercial e Tradutora Plblica matriculada e juramentada na
Meritissima Junta Comercial do Estado do Parané traduziu, em raziio de seu oficio, o documento supracitado

e escrito no idioma mencionado, cujo teor é o seguinte:

471606-05

3.2 Resultados do Ensalo

. . - Namero de Resultado
Método de Ensaio Parametro s
Yalor Médio Requisiios
preenchidos (SN
Fluxo médio de calor 109
critico [kWim2] ’
- EN IS0 9238-1:2010 3
= Valor de fumaca integrada
3 [%xmin] i
o
o
§ Ponta da chama
EN ISC 11925-2:2010 P 6 - S
- . . Numero de Resultado
Método de Ensaio Parametro on G
Valor* Requisitos
preenchidos (SA)
Fluxo médic de calor >110
critice [KAm2] e s
L EN IS0 9239-1:2010 2
i<l Valor de fumaga integrada 199
= [%x min.] i
o
on
. Ponta da chama
ENISO 11925-2:2010 i - - -

* Pior resultado para o fluxo médio de calor critico e o valor correspondente de fumaga integrada do Ensaio de Painel Radiante com um néimero

reduzido de amostias.

#acws {{ DAKKS

Frie =l Lehoratério de teste, drgio de vistoria
Qrgdo Nofificade de cerffivagie reconhecido pelo DIBY
11658 o institut i Bautechnik}

cerlificado DARKS

nelos mé i no anexe do

TFi Aachen GmbH
Charlottenburger Allss 41
52068 Aachen - Cermany
v ti-aachen.de
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Tradugio: 03
Documento: Relatério de Ensaio (Continuagio)
Arquivo: L. 418, fis. 13
idioma a Traduzir: Inglés
Data: 23 de novembro de 2023

Andréa de Hlacedo Valério, Intérprete Comercial e Tradutora Pablica matriculada e juramentada na

Meritissima Junta Comercial do Estado do Parana traduziu, em razdo de seu oficio, o documento supracitado
e escrito no idioma mencicnado, cujo teor & o seguinte:

471606-05
- . - Namero de Resultado
Método de Ensaio Parametro Beaine
Valor* Reguisitos
preenchidos (SN}
Fluxo médio de calor >110
critico [kKWim2] e

- EN IS0 8238-1:2010 2

B Valor de fumaca integrada 50

- o, <

o {%xmin]

e

a

I Ponta da chama
EN IS0 11825-2:2010 <150 mm = < £
- - - Namero de Resultado
§étodo de Ensaio Paramefro foe
Valor* Reguisitos
preenchidos (SN}
Fluxo médio de calor >110
crifico [KiW/m2] =
. EN 180 9238-1:2010 2
2 Valor de fumnaca infegrada 211
= E
3 [%x min]
&
’ Ponta da chama
EN ISC 11925-2:2010 <450 rm = . E

* Pior resuftado para o fluxo médio de calor crifico e o valor correspondente de fumaga integrada do Ensaic de Painel Radiante com um nimero
reduzido de amosfras.

Pagina 4 defica,,
TFi Aachen GmbH
e g | Charlotfenburger Alles 41
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Tradugéo: 03

Documento: Relatério de Ensaio {Continuagio)

Arquivo: L. 418, fls. 14

idioma a Traduzir: Inglés

Data: 23 de novembro de 2023

Andréa de Macedo Valério, intérprete Comercial e Tradutora Plblica matriculada e juramentada na

Meritissima Junta Comercial do Estado do Parana traduziu, em razdo de seu oficio, o documento supracitado
e escrito no idioma mencionado, cujo teor é o seguinte:

471606-05

3.3 Classificagdo e campo de aplicagio

Os produtos de consfrugae “HDC Commercial Silent 6.0 (0.55), "HDC Light Residential Silent 4.2 {0.15)", "HDC Light Residential
3.2 (0.15)" e "HDC Heavy Commercial 8.0 (0.7)" s&o classificados conforme o seguinte, em relagfo & reaggo ac fogo:

Ba
A classificacfo adicional em relagio ao desenvolvimento de fumaga &
s1
a classificagéo adicional em relaco a pingosfparticulas queimando &

O formato da classificagéo de reagéo ac fogo para revestimentos de piso é:

Reagdo ao fogo Produgdio de fumaca
Bg - s 1

Classificac8io a reag3o ac fogo: Bs - si

Esta classificacio ¢ valida para a seguinte aplicago de uso final:

Tipo de aplicacio de uso final piso colocado horizontalmente
Substrato substratos ndo inflaméveis (Euroclass At e AZ-s1, d0) com densidade
bruta de > 1350 kgim3
Base para instalagéo néo
Tipo de fixacdo colado ou né@o colado
Encaixe segundo EN 1SO 9239-1:2010 ndo
LimitacOes

Este documento de classificagfo néo representa qualquer fipo de aprovagio ou certificagio do produto.

A classificaggo atribuida ao material de construgéio neste relaitric é adequada para uma declaragBo de conformidade pelo
fabricante ou uma Declaragio de Desempenho denfro do contexto do sistema 3 de atestaghio de conformidade e marca CE saba
Diretriz de Materiais de Consfrug&o ou Regulamentagio de Materiais de Construgio.

Pagina 5 de 6

o TF1 Aachen GmbH HRB 8159 achenif
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Tradugdo: 03

Documento: Relatério de Ensaio (Continuagio)

Arquivo: L. 418, fls. 15

Idioma a Traduzir: Inglés

Data: 23 de novembro de 2023

Andréa de Bacedo Valério, intérprete Comercial e Tradutora Pablica matriculada e juramentada na

Meritissima Junta Comercial do Estado do Parana traduziu, em razio de ssu oficio, o documento supracitado
e escrito no idioma mencionado, cujo teor é o seguinte:

471606-05

O fabricante fez uma declarag&o que se encontra arquivada. Esta declaragéo confirma que o projefo do produto néo requer qualquer
processo, procedimento ou estagio especifico (por exemplo, sem adigio de retardantes de chama, limitag&o de contelido orgénico
ou adigdo de preenchedores) que se destinam a melhorer o desempenho do fogo para obter a classificagio atingida. Como
consequéncia, o fabricante concluiv que o sistema 3 para a atestagBo de conformidade, o sistema 3, respectivamente, para a
avaliagio e verificagéo da constancia de desempenho & apropriado.

O laboratério de ensaio néo teve, portanto, qualquer participagéo na coleta de amosira para o ensaio, embora tenha referéncias
apropriadas formecidas pelo fabricante para fornecer a rasfreabilidade das amosfras festadas.

Pagina6de s
TF Aachen GmbH HRB 8157 Aechen
bt o & Charlottenburger Alles 41 VAT NeDE209411312
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CERTIFIED

ENVIRONMENTAL
PRODUCT DECLARATION
UL.COM/EPD

EPD Transparency Summary

COMPANY NAME Novalis Innovative Flooring

Novalis Glue Down (GD) LVT

PRODUCT NAME
Novalis Glue Down LVT features a wide range of beautiful flooring
options for many applications. The product has excellent stain-, scratch-,

PRODUCT DESCRIPTION and dent-resistance.

Product Category Rules for Building-Related Products and Services Part
A: Life Cycle Assessment Calculation Rules and Report Requirements,
Standard 10010, Version 3.2

Part B: Flooring EPD Requirements, UL 10010-7, Version 2.0

PRODUCT CATEGORY RULE
(PCR)+ VERSION

CERTIFICATION PERIOD 1/1/2020 — 1/1/2025

DECLARATION NUMBER 4789201527.101.1

EPD TYPE

PRODUCT SPECIFIC

D INDUSTRY AVERAGE

DECLARED/ 1 m2

FUNCTIONAL UNIT

GREEN BUILDING QUALIFICATIONS

LEED v4 Building Product Disclosure and
Optimization - EPDs, Option 1

IgCC Material Compliance
Green Globes 3.5.1.2.1
NAHB Material Selection

ASHRAE 189.1 Material Compliance

Commercial: 10 Years; Residential: 25 Years

REFERENCE SERVICE LIFE (IF APPLICABLE)

LCA SOFTWARE + VERSION
IMPACT ASSESSMENT METHOD + VERSION CML-IA (base”ne) & TRACI

SimaPro 9

LIFECYCLE IMPACT CATEGORIES

The environmental impacts listed below were assessed through the product’s production phase (cradle to gate impacts).

ATMOSPHERE WATER EARTH
55 D A 2) o £ A
Global Warming Ozone Depletion Photochemical Ozone Acidification Potential Eutrophication Potential | Depletion of Abiotic Depletion of Abiotic
Potential refers to Potential is the Creation Potential is the result of human- occurs when excessive Resources (Elements) Resources (Fossil Fuels)
long-term changes destruction of the happens when made emissions and nutrients cause refers to the reduction refers to the decreasing
in global weather stratospheric ozone sunlight reacts with refers to the decrease increased algae growth of available non- availability of non-
patterns that are layer, which shields the hydrocarbons, nitrogen | in pH and increase in in lakes, blocking the renewable resources, renewable carbon-
caused by increased earth from ultraviolet oxides, and volatile acidity of oceans, lakes, underwater penetration | such as metals, thatare | based compounds, such
concentrations of radiation that’s organic compounds, to rivers, and streams — of sunlight needed to found on the periodic as oil and coal, due to
greenhouse gases in harmful to life, caused produce air pollution polluting groundwater produce oxygen and table of elements, due human activity.
the atmosphere. by human-made air known as smog. and harming aquatic resulting in the loss of to human activity.
pollution. life. aquatic life.
g 8.75E+00 1.96E-07 4.90E-01 4.75E-02 1.33E-02
~ kg COo-Equiv. kg CFC 11-Equiv. kg O3-Equiv. kg SO2-Equiv. kg N-Equiv. kg Sb-Equiv. mJ
= 8.75E+00 1.65E-07 2.11E-03 4.68E-02 8.66E-03 5.89E-06 1.38E+02
Y kg COy-Equiv. kg R11-Equiv. kg Ethene-Equiv. kg SO-Equiv. kg PO4-Equiv. kg Sb-Equiv. MJ
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COMPONENT MATERIAL

Substrate - Plasticizer (Bio) Plasticizer + DOTP

Substrate CaCO3

Substrate Polyvinyl Chloride (PVC)
Substrate Epoxized Soybean Oil
Substrate Calcium Stearate
Substrate Zinc Stearate

Substrate Carbon Black

Substrate Mg(OH)2

Wear layer Polyvinyl Chloride (PVC)
UV coating Urethane Acrylates

Film TiO2

AVAILABILITY MASS% ORIGIN
Renewable 5.96-10.16 | China
Non-Renewable 15.23-68.74 | China
Non-Renewable 17.77-36.87 | China
Renewable 0.89-1.37 | China
Non-Renewable 0.29-0.55 | China
Non-Renewable 0.22-0.44 | China
Non-Renewable 0.05-0.16 | China
Non-Renewable 0-8.05 China
Non-Renewable 1.50-24.49 | China
Non-Renewable 0.33-0.77 | China
Non-Renewable 1.12-2.56 | China

As Novalis Glue Down LVT has a number of specifications, the component percentages are therefore presented with a range of

values.

PRE-CONSUMER RECYCLED CONTENT

POST-CONSUMER RECYCLED CONTENT

VOC EMISSIONS

WATER CONSUMPTION

0%

0%
< 0.5 mg/m3 (14 days)
9.70 L/m2

Novalis partners with a recycler in the U.S. for
pre-consumer recycling of LVT flooring. Novalis is also
working with its large retail customers to develop a
take-back program for the reuse and recycling of LVT
flooring. When unable to be reused, they will be ground up
and recycled into flooring or other products, such as rubber
hoses, car mats, speed bumps, paneling, and more.

RENEWABLE ENERGY 148 % |(44.8

NON-RENEWABLE ENERGY 85.2 % |258

M)

M)

NAME Nicole Granath
PHONE +862153966818 (China)/+18778615292 (U.S.)
EMAIL nicole.granath@novalis-intl.com

WEBSITE www.novalisinnovativeflooring.com
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- ASTM F1700 - Solid Vinyl Tile

- ASTM F1914 - Residual
Indentation

- ASTM F137 - Flexibility

- ASTM F2199 -Dimensional
Stability

- ASTM F925 - Chemical
Resistance

- ASTM F1514 - Heat Color
Stability

- ASTM F1515 - Light Color
Stability

- ASTM F970-Static Load Limit

- ASTM F970 - Modified for Max
Weight

- ASTM E648 (NFPA 253) - Critical
Radiant Flux

- ASTM E662 (NFPA 258) - Smoke
Density

The information presented herein is a summary of content contained in the manufacturer's ISO 14025-conformant EPD certified by UL. Please visit www.ul.com/environment to download the full EPD.
UL, the UL logo, and UL certification mark are trademarks of UL LLC. All other marks are the property of their respective owners.



