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Taizhou Huali New Materials Co.,Ltd. was
established on 15th April, 2002. Up to year
2020, the company owns two production
bases which covers an area of 250,000m?
including 200,000 m2building area. The
total investment reaches 100 million US
Dollars. The current monthly production
capacity is about 1500 containers. The sales
of year 2020 reaches US$360 Million. There
are more than 2000 employees in the
company including 20 engineers and 60 QC.
The company has been awarded with the
certificate of U-mark, DIBt, CE, Floorscore,
Greenguard, 1ISO9001, I1SO14001 and etc.
Huali manufactures a variety of high-quality
floor covering products, including luxury
vinyl tiles, stone plastic composite, and
wood plastic composite flooring.
Sustainability is a core value of Huali, which
guides the innovation and development of
Huali’s floor product and business.

For more information visit:
www.hualifloors.com
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1. Product Definition and Information

Taizhou Huali New Materials Co.,Ltd. was established on 15th April, 2002. Up to year 2020, the company owns two
production bases which covers an area of 250,000m? including 200,000 m? building area. The total investment reaches
100 million US Dollars. The current monthly production capacity is about 1500 containers. The sales of year 2020
reaches US$360 Million. There are more than 2000 employees in the company including 20 engineers, 60 QC. The
company has been awarded with the certificate of U-mark, DIBt, CE, Floorscore, Greenguard, ISO9001, 1ISO14001 and
etc..

The product range includes Glue down LVT, Loose lay LVT, Click LVT & WPC with Valinge click system of 2G, 2G-FD
& 5G-C. The products are exported to all over the world. 90% of the products are exported to North America and Europe.

1.21 Product Identification

This Environmental Product Declaration (EPD) covers three type of Huali WPC flooring products, i.e., WPC with three
kinds of underlay: cork, IXPE and EVA.

1.2.2 Product Specification

Wood plastic composite (WPC) is a semi-rigid sheet plastic floor. It is composed of LVT layer and WPC layer. The foot
comfort and sound absorption effect are very outstanding. The installation is very convenient. The following figure shows
the structure of WPC product, from bottom up, the tile is composed of several layers, i.e., the sound insulation layer, the
WPC layer, the vinyl wear layer and the UV coating layer.

. UV COATING

N VINYLWEARLAYER

VINYL FLOOR LAYER

WPC LAYER

*SOUND INSULATION LAYER

Figure 1. Construction of WPC flooring
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Table 1. Technical Specifications of WPC flooring

Name Standard Value
DS o (oh- ISO23999/ASTM F2199 <0.2%
Curl (6h - 65°C) ISO23999/ASTM F2199 +2.0 mm
Color Fastness ISO 105 B02/ASTM F1515 > 6/AE < 8
Abrasion Resistance EN660-2 Pass
Wear Layer Abrasion EN 13329 (S-42, 200 cycle IP>4000cycles(0.55mm wear layer),
Resistance change) IP=1800cycles(0.30mm wear layer)
Castor Resistance 1SO4918 No visible damage after 25000 revolutions
. Average <0.10 mm,
Opening Between Elements 1ISO10582/EN13329 Individual values < 0.15 mm
. ) Average < 0.10 mm,
Height Difference 1ISO10582/EN13329 Individual values < 0.15 mm
Gloss Retention EN 16094A Rating 1
Micro-scratch Resistance EN 16094B 2 Rating 2
Resistance to Chemicals 1ISO26987/ASTM F925 Class 0/ Excellent
Sound Absorption DIN 52210 <4dB
Impact Insulation Class ASTM E492 1IC47
Sound Transmission Class ASTM E90 STC50
Burning Behavior EN 13501-1 Bfl — s1
Slip Resistance EN 13893 DS
Static Coefficient of Friction ASTM D2047 Dry: 0.37 / Wet 1: 0.69
Thermal Conductivity EN 12667 0.1167 W/(m - K)
Thermal Resistance EN 12667 0.0364 (mm? - K)/W
Residual Indentation 1ISO24343-1/ASTM F1914 <0.15mm
Suitable for Underfloor YES
Heating 28 °C MAX
Toxicity EN 71 Non Toxic
VOC Emission AgBB/DIBt Certified
Electrical Resistance EN 1081 Ho\?:?tﬂ;taa:f ;ff ?ngoggl\l/l-lM
Formaldehyde emission EN717-1 E1
Antistatic Performance EN 1815 PVC SOLE: + 3.5 KV
DBP, DEHP, BBP, DINP, DNOP,
Phthalate CPSC-CH-C1001-09.3 DIDP, DIBP, DnHP, DCHP<0.1%
Total Lead (Pb) <100PPm
SOL. Lead (Pb) <90PPm
SOL. Mercury (Hg) <60PPm
SOL. Chromium (Cr) <60PPm
Heavy Metals CPSCégl;r!\é']FOgoez?OB 3 SOL. Arsenic (As) <25PPm
) SOL. Antimony (Sb) <60PPm
SOL. Barium (Ba) <1000PPm
SOL. Selenium (Se) <500PPm
SOL. Cadmium (Cd) <75PPm

1.2.3 Product-Specific EPD

This EPD is for Huali flooring products: WPC with three kinds of underlay: cork, IXPE and EVA. The thickness range of
the WPC is from 5.5 to 8.5. The “WPC (6.0*0.5)” specification is the representative specification studied in this report
because they have the highest annual production quantity. (4.0*0.5) means the thickness of the product is 4.0 mm and
the thickness of its wearing layer is 0.5 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 are
presented in this declaration and the rest series of product’s value can be applied using the scaling factor in table 27.
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While allocating energy and materials within the production site, allocation was 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 15-year reference service life (RSL) was
assumed for the declared products. Product with wearing layer over 0.5 (including 0.5) will be used for commercial
purposes with a RSL of 10 years, and products with wearing layer below 0.5 will be considered for residential use with
a RSL of 15 years.

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

The 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 WPC

PRODUCT THICKNESS 5.85 6.15

WEAR LAYER THICKNESS (WHERE 05 05 05

APPLICABLE) MM

PRODUCT WEIGHT 7446.5 7260.3 7632.7 GIM?

WIDTH - - - MM

RoOLLS

PRoODUCT LENGTH - - - M

FORM TILES - - - MM
PLANKS - 150x 936 228 x1830 MM

Huali Flooring products have the technical specifications shown in Table 1. They also meet the criteria of the following
certifications and standards:

-  GREENGUARD
FloorScore®

- DiBt

- CE

- U-mark

Environment
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1.7 Material Composition

According to the estimate by Huali, almost all of the raw materials are from Chinese mainland. The type and ratio/weight
of raw materials per product are listed in tables below.

Table 3. Material Composition of WPC(6.0*0.5)

Component

Materials

Total Weight of material in product [g/m2]

Percent of Total Product Weight (%)

Uv COATING Uv COATING 20 0.28
PVC 483 6.66

WEAR LAYER DOTP 144.9 2.00
STABILIZER 12.1 0.17

FiLm PVC 10.1 0.14
PVC 558.9 7.70

DOTP 167.4 2.31

MIDDLE LAYER STABILIZER 16.2 0.22
CALCIUM CARBONATE 1957.5 26.98

CARBON BLACK 54 0.07

HOT MELT ADHESIVE PUR 80 1.10
PVC 1673.2 23.06

STABILIZER 1171 1.61

WPC BoARD CALCIUM CARBONATE 1673.2 23.06
FOAMING REGULATOR 200.6 2.76

PoLVETIAENE 86 15

1.8 Manufacturing

The manufacturing process of LVT, SPC and WPC mainly includes backing layer preparation, laminating, UV coating,
cutting, edge treatment and packaging, which involves raw materials, energy, water, emissions.

Environment



’:/ HUALIfloors

HUALI
WOOD PLASTIC COMPOSITE(WPC)

Bottom and
| middle layer
preparation
Glass fiber
layer
(V1)
Laminate film Ure.thane . Edge Qc &
—*| coatingand [— Cutting 1 Pty Z
to substrate 3 treatment Packaging
annealing
. \
Film :
Laminating Waste
shredding
and recycling

Figure 2. Production Process Flowchart of product

Cardboard and wood pallets are the main packaging materials for Huali Flooring products. According to Huali, the target
market of flooring products including USA, Europe, and other region mainly Asia, with the market ratio of 70%, 20% and
10% respectively. The disposal of packaging materials will adopt a rough country and region weighted average disposal
mode following literature review. For packaging disposal in Asia and the rest market, the waste disposal scenario from
China is set default, as the detailed market ratio information of the rest market is unavailable and China is assumed to
be the main consumer. A sensitivity analysis on packaging disposal scenarios was also conducted.

According to Huali, most of flooring products are consumed in North America, Europe and Asia. Oceanic and road
transportation distance for product delivery is estimated with reference to external resources. Table 8 demonstrates the
data used for stage A4 in the LCA modelling.

WPC can be installed over most solid subfloor with minimal subfloor preparation, and the installation is completely glue
free, eliminating the need for using additional materials and chemicals with potential VOC issues.

Therefore, in this report the chosen representative specifications are all glue-free. The installation is a relatively simple
task and only a few tools like cutting instruments (knife, scissors) are necessary for installation. In this LCA study we
assume the floor is flat and the energy or material required to do floor preparation is omitted. As tools are reusable, the
production and disposal stage of tools is also omitted. For the simplicity of the study, we assume that the scrap of the
installation is treated following the normal end of life disposal scenarios used in the target market.

Very little effort is required in order to use flooring products, hence in the usage stage the focus is to put on maintaining
the floor tile in terms of protecting its integrity and functionality. In normal condition, routine vacuuming, cleaning and
surface conditioning is required. The energy, water and detergent consumption data was based on estimation from Huali
and study of comparative product’'s usage data.
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1.13 Reference Service Life and Estimated Building Service Life

Product with wearing layer over 0.5 (including 0.5) will be used for commercial purposes with a RSL of 10 years, and
products with wearing layer below 0.5 will be considered for residential use with a RSL of 15 years.The building estimated
service life (ESL) is 75 years.

1.14 Disposal

According to Huali, most of flooring products are consumed in Europe, USA, Asia and other regions. The disposal of the
used flooring products will adopt a country and region average disposal mode following literature review. End of life
disposal treatment process (C4) from Ecoinvent and USLCI will be used in this LCA study. For the waste scenario, a
standard 161km of road transportation (C2) from home to MSW treatment site is assumed and zero input and output is
assumed for deconstruction (C1, according to Huali, the tile can be manually removed from the floor for flooring product,
hence it is omitted in this model) and waste processing (C3) of the tile.

2. Life Cycle Assessment Background Information
-

2.1 Functional or Declared Unit

In this study, the functional unit was defined as 1 (one) m? of flooring.

Table 4. Functional Unit Information

FUNCTIONAL UNIT 1 m2
Mass 7.45 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
— B4 Replacement
— C1-C4: End of life stage (deconstruction, transport, waste processing and disposal)

Environment
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HUALI According to ISO 14025,
WOOD PLASTIC COMPOSITE(WPC) EN 15804 and ISO 21930:2017
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Figure 3. System Boundary of LCA Study

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.

2.3 Product for Maintenance Phase (Modules B1-B7)

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

Table 5. Cleaning and Maintenance

CLEANING PROCESS CLEANING FREQUENCY CONSUMPTION OF ENERGY AND RESOURCES

VACUUMING WEEKLY ELECTRICITY
MOPPING WEEKLY WATER AND DETERGENT

Table 6. Inputs in Maintenance Stage

AMOUNT UNITS SCENARIO
. BASED ON WEEKLY MOPPING AND 10L/100Mm2

PR a2 Ll ez WATER USAGE ASSUMPTION

BASED ON WEEKLY VACUUM USE AND AT POWER
ELECTRICITY 0.01805 kWh/m?/year RATE OF 250W,5SECOND PER SQUARE METER

ASSUMPTION

BASED ON WEEKLY MOPPING AND 20G/100M2
DETERGENT 10.4 g/m?/year

DETERGENT USAGE ASSUMPTION
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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 El database;

— The distribution of energy, water and natural gas usage among the various product series is done via total
production (floor area with the unit as m2) of all product produced on a yearly average;

— Transport assumptions were made where it was not possible to obtain the specific data, e.g., distance of oceanic
transportation and in land transportation in USA, EU and Asia and other market. When this occurred, it was
clearly stated in the report and a sensitivity analysis is conducted;

— Electricity and water consumption data were not obtained for certain processes so assumptions were made for
these, e.g. maintenance stage. When this or similar situation occurred, it was clearly stated in the report.

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, and C1-C4 shall be a maximum of 5% of energy usage and mass. In this study, the neglected flow
is demonstrated in the table below.

Table 7. Cut-off Flows

FLOW NAME PROCESS STAGE MAss % TOTAL MASS %
GLUE AND DESCRIPTION

<<19 <<19
PACKAGING PAPER PACKAGING 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

Environment
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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 (Jan 2019 to Dec 2019)
of averaged data from Huali. 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.

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 in which the processes occurred, e.g., electricity and
transportation data from China, disposal in USA and Europe and etc.

— The technology represented the average technologies at the time of data collection.
The study used primary data collected from Jan 2019 to Dec 2019.

This study assumed that in-plant recycling for the production of the base layer was a closed loop, meaning that the study
allocated all of the environmental impacts from the recycling of the base layer, cutting, and profiling scraps and all of the
environmental benefits of using recycled material to avoid waste generation during the production of the base layer 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

For data sets in this study, the allocation of the inputs from coupled processes is generally carried out via the
mass. For literature data, the source is generally referred to. In this study one allocation occurs on Huali flooring
production, in allocating the input and output, i.e. energy within the production site such as electricity, natural
gas and etc. and some other raw material such as water, pressure oil and etc., emission such as off gas and
waste water, among the various series of flooring products, allocation is done via total production (floor area
with the unit as m?) of all product produced on a yearly average.
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—  Multi-output processes

In this study, there are no other by products produced from the production line, hence there is quite little
occasion that requires allocation for multi-output processes. One allocation occurs on the environmental
emissions allocation, especially in the area of waste treatment. At the end of life stage, the allocation within
the disposal scenario follows mass allocation.

210 Comparability (Optional)

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.

3. Life Cycle Assessment Scenarios
____________________________________________________________________________________________________________________________|
According to Huali, most of flooring products are consumed in North America, Europe and Asia. Oceanic and road
transportation distance for product delivery is estimated with reference to external resources. A sensitivity analysis was
also conducted to test the impact level by changes of assumption of various transportation distances (sensitivity). In this
study a default value for the distance is given in table below.

Table 8. Transport to the Building Site (A4)

I
Fuel type DIESEL HEAvY OIL
Liters of fuel 6.48 x 1073 1.37 x 1078 L /100km
Vehicle type LORRY SHIP
Transport distance 1000 22051 i
g:;;ee:jmty utilization (including empty runs, mass 50 100 %
Gross density of products transported 1241.7 1241.7 kg/m?®
Capacity utilization volume factor (factor: =1 or <1
or 2 1 for compressed or nested packaging 04 0.4

products)

Table 9. Installation into the Building (A5)

NAME VALUE UNIT

Ancillary materials (Glue)

(Only for LVT (2.0) and LVT (2.5), and the value is the amount
needed for one functional unit, i.e. one square meter of floor
covering.)

0.05 kg
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Net freshwater consumption specified by water source and fate

(e.g., X m? river water evaporated, X m?® city water disposed - m?3
to sewer)
Other resources - kg
Electricity consumption - kWh
Other energy carriers - MJ
Product loss per functional unit - m?/m?
Waste materials at the construction site before waste processing, o o

f ’ - m4/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

. o Pulp: 1.67

Mass of packaging waste specified by type Wood: 0.25 kg
Biogenic carbon contained in packaging 3.52 kg CO2
Direct emissions to ambient air, soil and water - kg
VOC emissions N/A pg/m?®

Table 10. Reference Service Life

RSL 10 (Commercial use) years

Declared product properties (at the gate) and finishes, etc. See Table 1-3

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 - -
Indoor environment 18-24"C 18-24°C
vi
RH: 45-60 % RH: 45-60 %
Use conditions, e.g. frequency of use, mechanical .
Commercial use
exposure.
Maintenance, e.g. required frequency, type and quality of Weekly vacuuming
replacement components Weekly mopping

Table 11. Maintenance (B2)

. . . Weekly vacuum and weekly
Maintenance process information -

mopping

) 521
Maintenance cycle 3911 Cycles/ RSL
Net freshwater consumption specified by water 5.2 city water disposed to sewer ] mélyear
source and fate
Ancillary materials specified by type (e.g. 104 (cleaning agent) g/m?lyear
cleaning agent)
Other resources - kg
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Energy input, specified by activity, type and
amount

Other energy carriers specified by type
Power output of equipment

Waste materials from maintenance (specify
materials)

Direct emissions to ambient air, soil and water

0.1805

kWh/m?RSL

kWh
kw

kg
kg

PVC flooring products do not crack, expansion or deformation, resulting in no repair, replacement or refurbishment. Hence, for these

modules there are no input and output flows and therefore no impacts.

Table 12. Repair (B3)

NAME VALUE UNIT

Repair process information (cite source in report)
Inspection process information (cite source in report)
Repair cycle

Repair cycle

Net freshwater consumption specified by water source and fate (amount

evaporated, amount disposed to sewer)

Ancillary materials specified by type (e.g. cleaning agent)
Energy input, specified by activity, type and amount
Waste materials from repair (specify materials)

Direct emissions to ambient air, soil and water

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

0
0
0
0

S

S o o o

Number/ RSL
Number/ ESL
m3

kg

kWh

kg
kg

Table 13. Replacement (B4)

NAME VALUE UNIT

Replacement cycle
Replacement cycle

Energy input, specified by activity, type and amount

Net freshwater consumption specified by water source and fate
(amount evaporated, amount disposed to sewer)

Ancillary materials specified by type (e.g. cleaning agent)
Replacement of worn parts, specify parts/materials
Direct emissions to ambient air, soil and water

Further assumptions for scenario development, e.g. frequency and
time period of use

0

6.5

Number/ RSL
Number/ ESL
kWh

m3

kg

kg
kg

As appropriate
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Table14. Refurbishment (B5)

i

Refurbishment process description (cite source in report) - -

Replacement cycle 0 Number/ RSL
Replacement cycle 0 Number/ ESL
Energy input, specified by activity, type and amount 0 kWh
Net freshwater consumption specified by water source and fate 0 3
(amount evaporated, amount disposed to sewer)
Material input for refurbishment, including ancillary materials
. . 0 kg
specified by type (e.g. cleaning agent)
Waste material(s), specified by material 0 kg
Direct emissions to ambient air, soil and water 0 kg

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

Generally, no operational energy use or water use is applied during the use stages of PVC flooring products. Hence, for these modules
there are no input and output flows and therefore no impacts.

Table 15. Operational energy use (B6) and Operational water use (B7)

Navi

Net freshwater consumption specified by water source and fate (amount

. 0 e
evaporated, amount disposed to sewer)
Ancillary materials 0 kg
Energy input, specified by activity, type and amount 0 kWh
Equipment power output 0 kW
Characteristic performance (e.g. energy efficiency, variation of performance 0 Units as
with capacity utilization) appropriate
Direct emissions to ambient air, soil and water 0 kg
Further assumptions for scena.mo development (e.g. frequency and time period 0 Ao
of use, number of occupants);
Table 16. End-of-Life (C1-C4)

NAME VALUE UNIT
Assumptions for scenario development (description of
deconstruction, collection, recovery, disposal method and See description above
transportation)

Collected separately - kg

Environment
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Collection process (specified by Collected with mixed

type) construction waste
Reuse
Recycling
Landfill
Recovery
(specified by type)
Incineration

Incineration with energy
recovery
Energy conversion
efficiency rate
Disposal Product or material for
(specified by type) final deposition

Removals of biogenic carbon (excluding packaging)

Environment

7.386

0.776

6.418

0.192

0.477

kg

kg

kg

kg

kg

kg

kg CO2

kg CO2
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4. Life Cycle Assessment Results

Table 17. Description of the System Boundary Modules

A1l Raw material supply

A2 Transport to the manufacturer

A3 Manufacturing

A4 Transport to the site

A5 Assembly/Install

B1 Use

B2 Maintenance

B3 Repair

B4 Replacement

B5 Refurbishment

B6 Operational energy use

B7 Operational water use

C1 Deconstruction

C2 Transport to waste processing

C3 Waste processing for reuse, recovery and/or recycling

XX | X [X|X | X |X|X|X|X | X|X|X|X]|X|X

C4 Disposal

MND | D Reuse, recovery and/or recycling potentials,

Note: X=Declared Module, MND=Module not Declared in this LCA study

4.1 Life Cycle Impact Assessment Results

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 WPC (6.0*0.5), with three kinds of underlay: cork, IXPE and EVA.

The result was allocated by stages, as shown in tables below. Note that the results are based on 10 years’ usage, as
the representative product will be used for commercial purposes.

Environment



ENVIRONMENTAL PRODUCT DECLARATION

@

HUALIfloors s

ULCOM/EFD

HUALI According to ISO 14025,
WOOD PLASTIC COMPOSITE(WPC) EN 15804 and ISO 21930:2017

Table 18. TRACI results by stage -WPC (6.0%0.5) with cork as underlay over the ESL of 75 years

mpj;R(:CT)g o Production ;'fr :?jgﬁ; Installation Maintenance [SRiscsent T;? cvsaZ?: Disposal
I N T Y T T S NN

Ozone depletion ~ kgCFC-11eq  4.77E-07 1.98E-07 1.78E-08 3.20E-07 4.50E-06 1.01E-06  1.55E-07
Global warming kg COzeq 1.15E+01 3.54E+00 7.12E-01 4.35E+00 1.02E+02 1.20E+01  7.73E+00
Smog kg Os eq 6.68E-01 8.39E-01 2.83E-02 1.61E-01 9.98E+00 1.88E+00  8.55E-02
Acidification kg SO: eq 4.37E-02 5.38E-02 1.11E-03 1.52E-02 6.41E-01 6.52E-02  7.24E-03
Eutrophication kg N eq 1.81E-02 2.80E-03 5.89E-03 2.56E-02 1.74E-01 561E-03  2.03E-01
';‘éspfgtflgﬁ' MJ surplus 3.47E+01 6.33E+00 3.76E-01 2.15E+00 2.50E+02 252E+01  1.32E+00

Table 19. TRACI results by stage -WPC (6.0*0.5) with IXPE as underlay over the ESL of 75 years

ranspo replacemen ranspol

Installation Maintenance

of product s of waste Disposal

(TRACI) Production

Ozone depletion kg CFC-11eq  4.69E-07 1.95E-07 1.75E-08 3.20E-07 4.43E-06 9.90E-07  154E-07
Global warming kg CO2eq 112E401  349E+00  7.08E-01 4.35E+00 100E+02  1.48E+01  7.58E+00
Smog kg Oseq 6.52E-01 8.26E-01 2.79E-02 1.61E-01 979E+00  1.85E+00  8.40E-02
Acidification kg SOz eq 4.19E-02 5.29E-02 1.10E-03 1.52E-02 6.23E-01 641E02  7.19E-03
Eutrophication kg N eq 1.73E-02 2.756-03 5.87E-03 2 56E-02 1.68E-01 550603  2.02E-01
Z‘;spslgtfigﬁ' MJsuplus  3.20E+01 6.23E+00  3.71E-01 2.15E+00 251E+02  248E+01  1.31E+00

Table 20. TRACI results by stage -WPC (6.0*0.5) with EVA as underlay over the ESL of 75 years

mp?_tr:Rfctla)gory Unit Production ;r :’::gz;tt Installation Maintenance r:placement Tgfacvsa;;c:: Disposal
| ew [ w | w | m | w | | o

Ozone depletion kg CFC-11eq  4.53E-07 1.97E-07 1.76E-08 3.20E-07 4.34E-06 9.98E-07  1.54E-07
Global warming kg CO: eq 1.13E+01 3.51E+00 7.10E-01 4.35E+00 1.01E+02 1.19E+01  7.65E+00
Smog kg Os eq 6.58E-01 8.33E-01 2.81E-02 1.61E-01 9.87E+00 1.86E+00  8.48E-02
Acidification kg SOz eq 4.23E-02 5.33E-02 1.10E-03 1.52E-02 6.29E-01 6ATE-02  7.21E-03
Eutrophication kg N eq 1.68E-02 2.78E-03 5.88E-03 2.56E-02 1.65E-01 557E-03  2.03E-01
Z“’:pslgtfizﬁ' MJ surplus 3.27E+01 6.28E+00 3.74E-01 2.15E+00 2.56E+02 251E401  1.31E+00
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Table 21. EU Impact Assessment (CML) Results for WPC (6.0*0.5) with cork as underlay over the ESL of 75 years
mpact category Transport

replacement  Transport

(TRACI) Production of product Installation Maintenance = T Disposal
| ma [ m A | B2 B |2 Ci |
Abiotic depletion kg Sb eq 1.27E-05 1.02E-06 8.80E-08 8.40E-06 8.98E-05 472E-06  8.93E-07
AlBeife Gleplisian MJ 2.40E+02 4.95E+01 2.70E+00 2.23E+01 1.90E+03 1.77E+02  1.07E+01

(fossil fuels)
Global warming

(WP 1003) kg COs eq 1.15E+01 3.54E+00 7.12E-01 4.35E+00 1.02E+02 120E+01  7.73E+00
: e‘g@"t’igi 'fgg{,) kgCFC-11eq  3.79E-07 1.50E-07 1.35E-08 2.81E-07 3.53E-06 7.58E-07 1.22E-07
Photochemical kgCoHieq ~ 247E-03  216E-03 1.70E-04 2.27E-03 312602 209E-03  1.51E-03
Acidification kg SOz eq 4.19E-02 5.24E-02 8.58E-04 1.38E-02 6.19E-01 523E-02  3.75E-03
Eutrophication kgPOs—eq  1.06E-02  4.99E-03 2.30E-03 1.25E-02 1.16E-01 107E02  7.43E-02

Table 22. EU Impact Assessment (CML) Results for WPC (6.0*0.5) with IXPE as underlay over the ESL of 75 years

mpact category . Transport . s replacement Transport ,
(TRACI) Production of product Installation Maintenance o I — Disposal

Abiotic depletion kg Sb eq 1.22E-05 1.00E-06 8.69E-08 8.40E-06 8.64E-05 464E-06  8.85E-07
Ab{fgggﬁ?ﬁéﬂ'ﬁ” MJ 240E+02  487E+01  2.66E+00 2236401 189E+03  1.74E+02  1.06E+01
G'("é"\"j‘\',;"fég‘;;‘g kg COz eq 1.12E+01 3.49E+00 7.08E-01 4.35E+00 1.00E+02 118E+01  7.58E+00
. eoplf;t’igi '(Egglr:) kgCFC-11eq  3.73E-07 1.47E-07 1.33E-08 2.81E-07 3.47E-06 7.47E-07 1.22E-07
Photachemical kgCoHieq  2.80E-03  213E03  1.69E-04 2.27E-03 331E-02  206E-03  148E-03
Acidification kg SOz eq 4.01E-02 5.16E-02 8.47E-04 1.38E-02 6.02E-01 515E-02  3.71E-03
e kgPOs—eq  1.02E-02 4.91E-03 2.29E-03 1.25E-02 1.13E-01 1.06E02  7.38E-02

Table 23. EU Impact Assessment (CML) Results for WPC (6.0*0.5) with EVA as underlay over the ESL of 75 years

mpact category . Transport . - replacement  Transport .
(TRACI) Production of product Installation Maintenance = . Disposal

I Y Y Y T I R

Abiotic depletion kg Sb eq 120E05  1.01E-06 B875E-08 g 40E.06 851E05 | 468506 | B.93E-07
Ab(']?ot's‘;ﬁffgf;'f” MJ 245E+02 | 4.91E+01 268E+00 5 3E+01 193E+03  176E+02  1.07E+01
G'(‘é’\j‘\'lgvfgg‘;;‘g kg CO: eq 113E+01 | 3.518+00 TAOB-0T 4 35E400 101E402  119E+01  7.65E+00
g eglf;i';f‘ '(aoyglr,) kgCFC-11eq  SB0E07 (il 134808 81E07 3.40E-06 750E-07  1.22E-07
Photochemical kgCHieq ~ 282E03  215E-03 16904 5 27E-03 334E-02  207E-03  1.49E-03

Acidification kg S0z &4 405E02  5.20E-02 BSEM o 6.07E.01 1m0 | a7em

Environment
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Eutrophication kg PO4--- eq 9.99E-03 4.95E-03 2.29E-03 1.67E-03 1.42E-03 9.88E-03

* 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 24. Resource Use over the ESL of 75 years

WPC (6.0%0.5) WPC (6.0*0.5) WPC (6.0%0.5)

AR ELaR _CORK IXPE _EVA

RPREe:Renewable primary resources used as energy

carrier (fuel) [MJ] 4.06E+02 1.97E+02 1.98E+02
RPRw: Renewable primary resources with energy content

CSog s gtz PriArY [ESOUTees W ay MJ] 2.23E+01 2.23E+01 2.23E+01
NRPREe: Non-renewable primary resources used as an

energy carrier (fuel) [MJ] 8.67E+00 8.51E+00 8.49E+00
NRPRwm: Non- le pri ith

N Ru: Fon-renawable primaly resotircas with enargy MJ] 4.67E+02 4.67E+02 4.67E+02
SM: Secondary materials [ka] 0 0 0
RSF: Renewable secondary fuels [MJ] 0 0 0
NRSF: Non-renewable secondary fuels [MJ] 0 0 0
RE: Recovered energy [MJ] 0 0 0
FW: Use of net fresh water resources [m3] 4.37E-01 4.37E-01 4.37E-01

Table 25. Output Flows and Waste Categories over the ESL of 75 years

PARAMETER WPC (6.0*0.5) coRK  WPC (6.0*0.5) IXPE WPC (6.0%0.5) EVA
HWD : Hazardous waste disposed [ka] 4.94E-02 4.94E-02 4.94E-02
NHWD: Non-hazardous waste disposed kgl 3.01E-02 3.01E-02 3.01E-02
HLRW: High-level radioactive waste, conditioned, to final
repository [kd] 1.49E-08 1.49E-08 1.49E-08
ILLRW: Intermediate- and low-level radioactive waste,
conditioned, to final repository kal 9.38E-08 9.38E-08 9.38E-08
CRU: Components for re-use [kg] 0 0 0
MR: Materials for recycling kgl 0 0 0
MER: Materials for energy recovery [kg] 0 0 0
EE: Recovered energy exported from the product system [MJ] 0 0 0

Table 26. Carbon Emissions and Removals over the ESL of 75 years

PARAMETER WPC (6.0*0.5) cork  WPC (6.0%0.5) IXPE WPC (6.0*0.5) EVA

BCRP [kg CO7] 4.77E-01 N/A N/A

BCEP [kg CO7] 4.27E-01 N/A N/A

BCRK [kg CO7] 3.52E+00 3.52E+00 3.52E+00
BCEK [kg CO7] 1.21E+00 1.21E+00 1.21E+00
BCEW [kg CO7] N/A N/A N/A

CCE [kg CO7] N/A N/A N/A

CCR [kg CO7] N/A N/A N/A
CWNR [kg CO7] N/A N/A N/A

Environment
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4.3 Results of other series of WPC

As for WPC with other thickness, they can be installed over most solid subfloor with minimal subfloor preparation,
and the installation is completely glue free. Therefore, we can assume that for all the series of WPC floor with
different thickness, the result of life cycle stages ranging from A5 (Assembly/Install) to maintenance (B2) is not
affected by the thickness and can use the value from the representative product WPC (6.0%0.55). As for the result of
life cycle stages from other stages including A1-A4, C2, and C4, and the result of Life cycle inventory, the scaling
factors below in table 23 can be applied for calculation. (result of each series=scaling factor*value of WPC
(6.0*0.55))

Table 27: All range of WPC series and relevant scaling factors

Total weight (g) 6799.7 6767.7 6715.3 6689.1 7532.2 7499 7446.5
Scaling factor 0.91 0.91 0.90 0.90 1.01 1.01 1.00

. WPC 60*55  65%03  65*04  65%05  65%055 65%07  65%0.76
Total weight (g) 7420.4 8007.1 7973.9 7921.4 7895.3 7816.6 7783.6
Scaling factor 1.00 1.08 1.07 1.06 1.06 1.05 1.05

. wec70%3  70%4  70%05  70%55 70%7  70%076  75%03
TOTAL WEIGHT (G) 8482 8448.8 8396.3 8370.2 8291.5 8258.5 8957
SCALING FACTOR 1.14 1.13 1.13 1.12 1.11 1.11 1.20

. wPC 75%4 75%05  75%055 0 75%07  75%076  8.0%03  8.0%04
TOTAL WEIGHT (G) 8923.8 8871.3 8845.2 8766.5 8733.5 9432 9398.8
SCALING FACTOR 1.20 1.19 1.19 1.18 1.17 1.27 1.26

. wec 80%5  80%S55  80%7  80%76  85%03  85%04 85405
TOTAL WEIGHT (G) 9346.3 9320.2 9241.5 9208.5 9907 9873.8 9821.3
SCALING FACTOR 1.26 1.25 1.24 1.24 133 133 1.32

. owec8S*0S55 85*07  8S*76
TOTAL WEIGHT (G) 9795.2 9716.5 9683.5
SCALING FACTOR 1.32 1.30 1.30

5. LCA Interpretation

A stage contribution analysis on various impact categories reveals that production, transportation (oceanic and road),
maintenance and end of life treatment of flooring products are the main contributors to environment impacts. The process
contribution analysis reveals that PVC material supply, electricity consumption, transportation, and incineration and
landfill process for waste treatment contributes to most of the environmental impacts.

Sensitivity analysis shows that change in assumptions such as transportation distance, inputs during maintenance,
disposal scenario and the quality of data can lead to certain fluctuation of the final LCA results, hence it is recommended
to update the model to get up-to-date results, in case the assumption or process parameters will be changed in the future,
or better data would be provided.

The LCA study has been carried out based on available data, information, regional and global knowledge and experience

to achieve more possible accuracy, completeness and representative of the results. No known flows are deliberately
excluded from this EPD.

Environment
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6. Additional Environmental Information

No toxic chemicals and hazardous substances 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]) is found in the product.

Instructions should be followed as indicated on the Safety Data Sheets and installation guidelines.

Fire
EN 13501-1 Fire classification of construction products and building elements: Bfl —s1
Water

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

Mechanical Destruction

Performance requires proper installation according to Huali installation guidelines.
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8. Contact Information

8.1 EPD Owner

Taizhou Huali New Materials Co.,Ltd.
Email: bonnie.yuan@hualifloors.com

’Z/ HUALIfloors

Website: www.hualifloors.com

8.2 LCA and EPD Practitioner

RICICH Sl Ecovane Environmental Co., Ltd
..I Satel — —
: '.m / \ Ms. Shuwen Zhang (shuwen@1mi1.cn) Website:

4 NEHRSReEEYS www.1mi1.org
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