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Disclaimers: This EPD conforms to ISO 14025, 14040, 14044, and ISO 21930.

Scope of Results Reported: The PCR requirements limit the scope of the LCA metrics such that the results exclude environmental and
social performance benchmarks and thresholds, and exclude impacts from the depletion of natural resources, land use ecological
impacts, ocean impacts related to greenhouse gas emissions, risks from hazardous wastes and impacts linked to hazardous chemical
emissions.

Accuracy of Results: Due to PCR constraints, this EPD provides estimations of potential impacts that are inherently limited in terms of
accuracy.

Comparability: The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or
different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of products from different
companies, the user should be aware of the uncertainty in the final results, due to and not limited to, the practitioner’s assumptions, the
source of the data used in the study, and the specifics of the product modeled.

In accordance with ISO 21930:2017, EPDs are comparable only if they comply with the core PCR, use the same sub-category PCR where
applicable, include all relevant information modules and are based on equivalent scenarios with respect to the context of construction
works.
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1. Bentley Mills

For more than 30 years, California-based Bentley Mills, Inc. has manufactured broadloom, carpet tile, and area rug
products for interiors. Bentley's AFIRMA II™ Hardback Tile, produced at the City of Industry, California manufacturing
facility is a modular Hardback Tile with nylon 6,6 face fiber and a backing containing recycled content. Many of its
products feature high performance and superior Textile Appearance Retention Rating (TARR), as well as Green Label
Plus, NSF® 140, and Cradle to Cradle certifications.

2. Product
2.1 PRODUCT DESCRIPTION

Bentley's AFIRMA ™ Hardback Tile is a modular Hardback Tile with nylon 6,6 pile fiber and a backing containing recycled
content. Many of its products feature high performance and superior Textile Appearance Retention Rating (TARR), as well
as Green Label Plus, NSF® 140, and Cradle to Cradle certifications.

2.2 PRODUCT FLOW DIAGRAM

A flow diagram illustrating the production processes and life cycle phases included in the scope of the EPD is provided
below.

2.3 APPLICATION

Bentley Mills flooring products in this EPD provide the primary function of floor covering for interior applications.

2.4 DECLARATION OF METHODOLOGICAL FRAMEWORK

The scope of the EPD is cradle-to-grave, including raw material extraction and processing, transportation, product
manufacture, product delivery, installation and use, and product disposal. The life cycle phases included in the product
system boundary are shown below.

Cut-off and allocation procedures are described below and conform to the PCR and ISO standards.
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Table 1. Life cycle phases included in the product system boundary.
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2.5 TECHNICAL DATA
Technical specifications for Bentley Mills flooring products are summarized in Table 2.

Table 2. Product specifications for AFIRMA™ Il Hardback Tile.

Type of Manufacture Tufted Carpet Tile
Yarn Type Type 6,6 Nylon
Additional characteristics according to NSF/ANSI 140 Pending

NSF/ANSI 140 Sustainable Carpet Assessment (Platinum);

Sustainable certifications
Cradle to Cradle Certified™

VOC emissions test method CDPH Section 01350 Version 1.1
CRI TARR rating 2.5 - 4.0 Moderate - Extreme Traffic
Thickness 7.55 mm (inch)
Product weight 73.25 g/m? (0z/yd?)
Surface pile thickness 4.8 mm (inch)
Number of tufts or loops / dm? 20733 Tufts per dm? (Tufts per in?)
Surface pile weight 23 g/m? (oz/yd?)
Pile fiber composition 1 %
Secondary backing LDPE Thermoplastic w/PET scrim NA



Environmental Product Declaration Bentley Mills | AFIRMA™ || Hardback Tile

2.6 MARKET PLACEMENT/APPLICATION RULES

Technical specifications of the products are summarized below. Additional product performance specifications can be
found on the manufacturer's website http://www.bentleymills.com.

Table 3. Product performance for AFIRMA™ Il Hardback Tile.

AATCC' Test Method 134-2011 Electrostatic Propensity of Carpets (Normative value> 3.5 KV) <35kV
ASTM? E648 Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using a Radiant Passes Class 1, > 0.45
Heat Energy Source W/cm

ASTM? E662 Standard Test Method for Specific Optical Density of Smoke Generated by Solid Materials <450 dm Corrected

T American Association of Textile Chemists and Colorists. https://www.aatcc.org/
2 ASTM International. https://www.astm.org/

2.7 PROPERTIES OF DECLARED PRODUCT AS DELIVERED
The AFIRMA™ || Hardback Tile products are delivered for installation in the form of hardback tiles.

2.8 MATERIAL COMPOSITION

The primary component materials include nylon 6,6 face fiber, a secondary polyester backing and scrim containing some
recycled materials, and various fillers, adhesives and binders.

Table 4. Product material composition per 1 m? of AFIRMA™ || Hardback Tile
Product Composition

Recycled Content

. Amount Fercent Pre- Post-
Component Material of Total
(kg/m?) (%) consumer | consumer
(%) (%)

Adhesive & Laminate Polyolefin 0.814 33% 35% 30%
Pile Fiber Nylon 6,6 0.780 31%
Filler Calcium Carbonate (Limestone) 0.327 13% 90%
Precoat Vinyl Acetate 0.187 7.5%
Primary Backing Non-woven Polyester 0.130 5.2% 45%
Stabilizer Fiberglass 0.120 4.8%
Fire Retardant Alumina Trihydrate 9.33x1072 3.8%
Proprietary carpet .
pro?ector?s/tainprelease Proprietary 1E875110 0.54%
Dispersant Sodium Polyacrylate 1.40x103 0.06%
Soap Ammonium Lauryl Sulfate 1.12x103 0.05%
Thickener Sodium Polyacrylate 1.12x103 0.05%

TOTAL 2.48 100%

A review of Material Safety Data Sheets (MSDS) provided by the manufacturer reveals the presence of the following
regulated chemicals in the product or product components:

m  Calcium carbonate (47134-1)
m  Continuous filament glass fibers (65997-17-3)

2.9 MANUFACTURING

Bentley Mills products in this EPD are manufactured at the City of Industry facility in California. The primary component
materials include nylon 6,6 face fiber, a secondary polyester backing and scrim containing some recycled materials, and
various fillers, adhesives and binders.

© 2020 SCSglobalServices.com 5
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2.10 PACKAGING

Bentley Mills’ products in this EPD are packaged for shipment using chipboard, corrugated board, wood pallets and
packaging film.

Table 5. Packaging composition per 1 m? of the AFIRMA™ Il Hardback Tile

Recycled Content
Percent of

C . Amount Pre- Post-

omponent Material 7 Total
(kg/m?) (%) consumer | consumer

(%) (%)
Packaging Packaging film (LDPE) 1.09x10 1.7%

Packaging Corrugated board 0.194 30% 71%
Packaging White-lined chipboard 0.115 18%
Packaging Wood pallet 0.320 50%
TOTAL 0.639 100%

2.11 PRODUCT INSTALLATION

Installation of the AFIRMA™ |l Hardback Tile products in this EPD requires application of acrylic polymer adhesive. It is
assumed that the scrap generated during installation is negligible in this EPD. The impacts associated with packaging
disposal are included with the installation phase as per PCR requirements.

2.12 USE CONDITIONS

No special conditions of use are noted.

2.13 REFERENCE SERVICE LIFE

The Reference Service Life (RSL) of the flooring product is 15 years.

2.14 RE-USE PHASE

The flooring products are not typically reused at end-of-life.

2.15 DISPOSAL

At end-of-life, the products can be reclaimed according to the guidelines of Bentley's FULFILL reclamation program. For
modeling in the LCA, data for estimation of recycling rates for the product and packaging are taken from the Carpet
America Recovery Effort’s (CARE) 2017 Annual Report and the US Environmental Protection Agency’s Municipal Solid
Waste Report, respectively. For product materials, it is assumed that 5.4% are recycled, while recycling rates for
packaging materials vary, depending on waste material type.

For disposal of product materials which are not recycled, it is assumed that 5.5% are incinerated and 89.1% go to a
landfill. Similarly, for packaging materials not recycled, it is assumed that 20% are incinerated and 80% go to a landfill.
Transportation of waste materials at end of life assumes a 20 mile average distance to disposal, consistent with
assumptions used in the US EPA WARM model.

2.16 FURTHER INFORMATION

Further information on the product can be found on the manufacturers’ website at http:.//www.bentleymills.com.

3. LCA: Calculation Rules

3.1 FUNCTIONAL UNIT

The functional unit used in the study is defined as 1 m? of floor covering installed for use over a 75-year period. The
manufacturer warrants the products for a 15-year lifetime. For the present assessment, a reference service lifetime (RSL)
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of 15 years is assumed. The 15-year RSL leads to a total of five (5) product lifecycles during the 75-year period of the

estimated service life (ESL).

The reference flows and number of product replacements based on a 15-year product lifetime for the product system

are summarized below.

Table 6. Functional unit and reference flow for the flooring product

™

Functional Unit 1.0
Mass 248
Replacements 4

3.2 SYSTEM BOUNDARY

m?2

kg/m?
# of Replacements

The scope of the EPD is cradle-to-grave, including raw material extraction and processing, transportation, product

manufacture, product delivery, installation and use, and product disposal. The life cycle phases included in the EPD

scope are described in Table 7 and illustrated in Figure 1.

Table 7. The modules and unit processes included in the scope for the flooring products.

m Module description from the PCR Unit Processes Included in Scope

Extraction and processing of raw materials; any
reuse of products or materials from previous
product systems; processing of secondary

Al materials; generation of electricity from primary
energy resources; energy, or other, recovery
processes from secondary fuels

A2 Transport (to the manufacturer)

A3 Manufacturing, including ancillary material
production

A4 Transport (to the building site)

A5 Construction-installation process

B1 Product use

B2 Product maintenance

B3 Product repair, replacement and refurbishment

B4 Product replacement

B5 Product refurbishment

B6 Operational energy use by technical building
systems

57 Operational water use by technical building
systems

C1 Deconstruction, demolition

c2 Transport (to waste processing)

3 Waste processing for reuse, recovery and/or
recycling

Cc4 Disposal

D Reuse-recovery-recycling potential

© 2020 SCSglobalServices.com

Extraction and processing of raw materials for the flooring
components.

Transport of component materials to the manufacturing
facilities

Manufacturing of flooring products and packaging (incl.
upstream unit processes™)

Transport of product (including packaging) to the building site
The product is installed using the manufacturer's
recommended, or similar, adhesives with negligible impacts.
Only impacts from packaging disposal are included in this
phase.

Use of the flooring in a commercial building setting. There are
no associated emissions or impacts from the use of the
product

Maintenance of products over the 75-year ESL, including
periodic cleaning.

The flooring is not expected to require repair over its lifetime.

The materials and energy required for replacement of the
product over the 75-year ESL of the assessment are included
in this phase

The flooring is not expected to require refurbishment over its
lifetime.

There is no operational energy use associated with the use of
the product

There is no operational water use associated with the use of
the product

Demolition of the product is accomplished using hand tools
with no associated emissions and negligible impacts
Transport of flooring product to waste treatment at end-of-life
The product is disposed of by incineration and/or landfilling
which require no waste processing

Disposal of flooring product in municipal landfill or incineration
Module Not Declared
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Figure 1. Flow Diagram for the life cycle of the AFIRMA™ Il Hardback Tile product system.
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3.3 PRODUCT SPECIFIC CALCULATION FOR USE PHASE

The recommended cleaning regime is highly dependent on the use of the premises where the floor covering is installed.
In high traffic areas more frequent cleaning will be needed compared to areas where there is low traffic. For the
purposes of this EPD, light maintenance (low traffic levels) is presented.

3.4 UNITS

All data and results are presented using Sl units.

3.5 ESTIMATES AND ASSUMPTIONS

B For the product end-of-life, excluding product packaging, recycling rates (Section 2.14) are assumed based on
industry survey data collected by the Carpet America Recovery Effort (CARE) and documented in their 2017
annual report. Disposal of carpet fiber, exclusive of carpet backing, was modeled for three disposal scenarios:
inert materials landfill, incineration, and recycling.

m  Disposal of product packaging, composed of white-lined chipboard, corrugated cardboard and plastic film
stacked on wooden pallets, is modeled based on 2015 statistics for municipal solid waste generation and
disposal in the United States, from the US Environmental Protection Agency. This data supplies recycling rates
for durable goods, as well as for packaging and containers.

B For final disposal of the packaging material and carpet tiles at end-of-life, all materials are assumed to be
transported 20 miles by diesel truck to either a landfill, incineration facility, or material reclamation facility (for
recycling). Datasets representing disposal in a landfill and waste incineration are from Ecoinvent.

B Modeling of recycled materials follows the recycled content method (also known as 100-0 method or cut-off
method) whereby only the burdens of reprocessing the waste material are allocated to the system from the
use of the recycled material.

B Inventory data for some material components were unavailable and modeled using proxy datasets from the
Ecoinvent LCI databases.

B Electricity and resource use (natural gas and water) at the City of Industry facility was allocated to the flooring
products based on product mass. The effect of an alternative resource allocation on the estimated impact
indicator results was investigated through a sensitivity analysis, as discussed above (Section 2.6).

B The Bentley City of Industry, California facility is located in the CAMX eGRID EPA NERC subregion. An Ecoinvent
inventory dataset representing CAMX eGRID energy mix is used to estimate resource use and emissions from
electricity use at the Bentley manufacturing facility.

B Specific data regarding the dying process of the carpet fiber was not available from the manufacturer. Both
the solution and continuous carpet dying processes were modeled using representative data from CRI.

B Product maintenance involves regular vacuuming and periodic surface steam cleaning, as well as restorative
steam cleaning, based on the level of wear conditions and foot traffic. The present assessment was based on a
light traffic level; sensitivity analyses were conducted to evaluate the impacts of different assumptions
regarding product maintenance.

It should also be noted that LCIA results are relative expressions and do not predict impacts on category endpoints, the
exceeding of thresholds, safety margins or risks.

The PCR requires the results for several inventory flows related to construction products to be reported including energy
and resource use and waste and outflows. These are aggregated inventory flows, and do not characterize any potential
impact; results should be interpreted taking into account this limitation.

3.6 CUT-OFF RULES

According to the PCR, processes contributing greater than 1% of the total environmental impact indicator for each
impact are included in the inventory. No data gaps were allowed which were expected to significantly affect the
outcome of the indicator results. No known flows are deliberately excluded from this EPD.
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3.7 DATA SOURCES
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Primary data were provided by Bentley Mills for their manufacturing facilities. The sources of secondary LCI data are the

Ecoinvent database.

Table 8. Data sources for the Bentley Mills product system.

Data Database
Dataset
Source(s) Year

PRODUCT MATERIALS
Alumina Trihydrate

Sodium Polyacrylate

Post-consumer polyester
Fiberglass
Polyurethane cushion

Non-woven Polyester

Nylon 6,6 Pile Fiber*

Calcium Carbonate
(Limestone)
Proprietary carpet
protector/stain release

Ammonium Lauryl
Sulfate

Sodium Polyacrylate

Polyolefin

Vinyl Acetate

Proprietary carpet
protector/stain release
PACKAGING MATERIALS
Chipboard

Corrugated board

Packaging film

Pallet
TRANSPORT

Truck

Ship

RESOURCES
Grid electricity

Natural gas

aluminium hydroxide production | aluminium hydroxide | Cutoff, S

market for acrylic dispersion, without water, in 65% solution state | acrylic dispersion,
without water, in 65% solution state | Cutoff, S

PET scrap

market for glass fibre | glass fibre | Cutoff, S; market for polyethylene terephthalate,
granulate, bottle grade | polyethylene terephthalate, granulate, bottle grade | Cutoff,
S

market for polyurethane, flexible foam | polyurethane, flexible foam | Cutoff, S

market for polyethylene terephthalate, granulate, amorphous | polyethylene
terephthalate, granulate, amorphous | Cutoff, S; market for carbon black | carbon
black | Cutoff, S; market for lubricating oil | lubricating oil | Cutoff, S

market for nylon 6-6 | nylon 6-6 | Cutoff, S; market for polypropylene, granulate |
polypropylene, granulate | Cutoff, S; market for chemicals, inorganic | chemical,
inorganic | Cutoff, S; polyamide 6,6 fibres

market for limestone, crushed, washed | limestone, crushed, washed | Cutoff, S
market for chemical, organic | chemical, organic | Cutoff, S

market for soap | soap | Cutoff, S

market for acrylic dispersion, without water, in 65% solution state | acrylic dispersion,
without water, in 65% solution state | Cutoff, S

market for ethylene vinyl acetate copolymer | ethylene vinyl acetate copolymer |
Cutoff, S; market for polyethylene, low density, granulate | polyethylene, low density,
granulate | Cutoff, S; market for phenolic resin | phenolic resin | Cutoff, S

market for vinyl acetate | vinyl acetate | Cutoff, S

market for chemical, organic | chemical, organic | Cutoff, S

market for folding boxboard/chipboard | folding boxboard/chipboard | Cutoff, S
market for corrugated board box | corrugated board box | Cutoff, S

market for packaging film, low density polyethylene | packaging film, low density
polyethylene | Cutoff, S
market for EUR-flat pallet | EUR-flat pallet | Cutoff, S

market for transport, freight, lorry 16-32 metric ton, EURO4 | transport, freight, lorry
16-32 metric ton, EURO4 | Cutoff, S

transport, freight, sea, transoceanic ship | transport, freight, sea, transoceanic ship |
Cutoff, S

market for electricity, medium voltage | electricity, medium voltage | Cutoff, S

market group for heat, central or small-scale, natural gas | heat, central or small-scale,
natural gas | Cutoff, S

Elv3.5
Elv3.5

Elv3.5

Elv3.5

Elv3.5

Elv3.5

Primary
data;
Elv3.5;
CRI;

Elv3.5

Elv3.5

Elv3.5

Elv3.5

Elv3.5
Elv3.5

Elv3.5

Elv3.5
Elv3.5

Elv3.5

Elv3.5

Elv3.5

Elv3.5

Elv3.5

Elv3.5

2018
2018
2018

2018

2018

2018

2018;
2006;
2019

2018

2018

2018

2018

2018
2018

2018

2018
2018

2018

2018

2018

2018

2018
2018

*NOTE- Nylon yarn is modeled as a weighted average, based on a combination of primary and representative data representing multiple suppliers.
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The data quality assessment addressed the following parameters: time-related coverage, geographical coverage,

technological coverage, precision, completeness, representativeness, consistency, reproducibility, sources of data, and

uncertainty.

Table 9. Data quality assessment for the product system.

Data Quality Parameter

Time-Related Coverage:

Age of data and the minimum length
of time over which data is collected

Geographical Coverage:

Geographical area from which data
for unit processes is collected to
satisfy the goal of the study

Technology Coverage:
Specific technology or technology mix

Precision:

Measure of the variability of the data
values for each data expressed
Completeness:

Percentage of flow that is measured
or estimated

Representativeness:

Qualitative assessment of the degree
to which the data set reflects the true
population of interest

Consistency:

Qualitative assessment of whether
the study methodology is applied
uniformly to the various components
of the analysis

Reproducibility:

Qualitative assessment of the extent
to which information about the
methodology and data values would
allow an independent practitioner to
reproduce the results reported in the
study

Sources of the Data:

Description of all primary and
secondary data sources

Uncertainty of the Information:

Uncertainty related to data, models,
and assumptions

© 2020 SCSglobalServices.com

Data Quality Discussion

The most recent available data are used, based on other considerations such as data
quality and similarity to the actual operations. Typically, these data are less than 5 years old
(typically 2016). All of the data used represented an average of at least one year's worth of
data collection, and up to three years in some cases. Manufacturer-supplied data (primary
data) are based on annualized production for 2018.

The data used in the analysis provide the best possible representation available with
current data. Actual processes for upstream operations are primarily North American.
Surrogate data used in the assessment are representative of North American or global
operations. Data representative of European operations are considered sufficiently similar
to actual processes. Data representing product disposal are based on US statistics.

For the most part, data are representative of the actual technologies used for processing,
transportation, and manufacturing operations. Representative fabrication datasets, specific
to the type of material, are used to represent the actual processes, as appropriate.
Precision of results are not quantified due to a lack of data. Data collected for operations
were typically averaged for one or more years and over multiple operations, which is
expected to reduce the variability of results.

The LCA model included all known mass and energy flows for production of the flooring
products. In some instances, surrogate data used to represent upstream and downstream
operations may be missing some data which is propagated in the model. No known
processes or activities contributing to more than 1% of the total environmental impact for
each indicator are excluded.

Data used in the assessment represent typical or average processes as currently reported
from multiple data sources and are therefore generally representative of the range of actual
processes and technologies for production of these materials. Considerable deviation may
exist among actual processes on a site-specific basis; however, such a determination would
require detailed data collection throughout the supply chain back to resource extraction.

The consistency of the assessment is considered to be high. Data sources of similar quality
and age are used; with a bias towards Ecoinvent v3.5 data where available. Different
portions of the product life cycle are equally considered; however, it must be noted that
final disposition of the product is based on assumptions of current average practices in the
United States.

Based on the description of data and assumptions used, this assessment would be
reproducible by other practitioners. All assumptions, models, and data sources are
documented.

Data representing energy use at the Bentley California facility represent an annual average
and are considered of high quality due to the length of time over which these data are
collected, as compared to a snapshot that may not accurately reflect fluctuations in
production. For secondary LCl datasets, Ecoinvent v3.5 LCl data are used.

Uncertainty related to materials in the flooring products and packaging is low. Actual
supplier data for upstream operations was not available for all suppliers and the study
relied upon the use of existing representative datasets. These datasets contained relatively
recent data (<10 years) but lacked geographical representativeness. Uncertainty related to
the impact assessment methods used in the study are high. The impact assessment
method required by the PCR includes impact potentials, which lack characterization of
providing and receiving environments or tipping points.
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3.9 PERIOD UNDER REVIEW
The period of review is calendar year 2018.

3.10 ALLOCATION

Manufacturing resource use was allocated to the products based on mass. Impacts from transportation were allocated
based on the mass of material and distance transported.

3.11 COMPARABILITY

The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or
different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of
products from different companies, the user should be aware of the uncertainty in the final results, due to and not
limited to, the practitioner's assumptions, the source of the data used in the study, and the specifics of the product
modeled.

4. LCA: Scenarios and Additional Technical Information

Delivery and Installation stage (A4 - A5)

Distribution of the flooring products to the point of installation is included in the assessment. Transportation parameters
for modeling transport to product distribution centers are summarized in Table10. A total distance of 2,500 miles (4,024
km) is assumed for transport by diesel truck from the distribution center to point of installation.

Table 10. Transport parameters, per 1 m? (A4)

Liters of fuel 15.5 1/100 km
Transport distance 4,024 km
Capacity utilization (including empty runs) 67 %
Weight of final packaged product transported - AFIRMA™ 2
I Hardback Tile 312 kg/m

Installation of the Bentley Mills products included in this EPD requires the application of an adhesive. The recommended
adhesive is an acrylic base polymer with an application rate of 0.005 Ib per ft? (0.024 kg/m?). It is assumed that the scrap
generated during installation is negligible.

The impacts associated with packaging disposal are included with the installation phase, as per PCR requirements.
Recycling rates for packaging are used to estimate packaging weights disposed. A summary of waste disposed and
biogenic carbon uptake and emissions for product packaging is provided in Table 11.

Table 11. Biogenic carbon uptake for per 1 m? of Bentley Mills product.

Biogenic Carbon Biogenic Carbon Dioxide
Product Packaging Waste disposed (kg) Dioxide Emissions Uptake
kg CO2/m? kg CO2e/m?

AFIRMA™ || Hardback Tile 1.02 491

Use stage (B1)

No impacts are associated with the use of the product over the Reference Service Lifetime.
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Maintenance stage (B2)

According to the manufacturer, typical maintenance involves regular vacuuming and periodic surface steam cleaning, as
well as restorative steam cleaning. The present assessment is based on a recommended cleaning schedule light traffic
levels.

Table 12. Maintenance parameters for the flooring products, per 1T m?

Maintenance process Vacuuming =
Maintenance cycle 1,560 Cycles / RSL (twice weekly)
Maintenance cycle 7,800 Cycles / ESL
Electricity 0.433 kWh/m?2/yr
Maintenance process Steam Cleaning =
Maintenance cycle 30 Cycles / RSL (twice annually)
Maintenance cycle 150 Cycles / ESL
Electricity 0.067 KWh/m?2/yr

Water 1.372 kg/m?2/yr

Further assumptions Light traffic

Repair/Refurbishment stage (B3; B5)

Product repair and refurbishment are not relevant during the lifetime of the product.

Replacement stage (B4)

The materials and energy required for replacement of the product over the 75-year ESL of the assessment
are included in this stage.

Table 13. Reference Service Life and replacement cycle for the flooring products, per m?

Reference Service Life (RSL) 15 years

Replacement Cycle (ESL/RSL-1) 4 _

Building operation stage (B6 - B7)

There is no operational energy or water use associated with the use of the product.

Disposal stage (C1 - C4)

The disposal stage includes demolition of the products (C7); transport of the flooring products to waste treatment
facilities (C2); waste processing (C3); and associated emissions as the product degrades in a landfill or is burned in an
incinerator (C4). For the flooring products, no emissions are generated during demolition (C7) while no waste processing
(C3) is required for incineration or landfill disposal. Transportation of waste materials at end-of-life (C2) assumes a 20
mile (~32 km) average distance to disposal, consistent with assumptions used in the US EPA WARM model.

Data for estimation of recycling rates for the product and packaging are taken from the Carpet America Recovery Effort's
(CARE) 2017 Annual Report and the US Environmental Protection Agency's Municipal Solid Waste Report, respectively.
For product materials, it is assumed that 5.4% are recycled, while recycling rates for packaging materials vary, depending
on waste material type.

© 2020 SCSglobalServices.com 13
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For disposal of product materials which are not recycled, it is assumed that 5.5% are incinerated and 89.1% go to a
landfill. Similarly, for packaging materials not recycled, it is assumed that 20% are incinerated and 80% go to a landfill.
Transportation of waste materials at end of life assumes a 20 mile (32 km) average distance to disposal, consistent with
assumptions used in the US EPA WARM model

The relevant disposal statistics used for the packaging are summarized in Table 14.

Table 14. Recycling rates for packaging materials at end-of-life.

Material Recycling Rate
Paper & Pulp 78.2%
Plastics 14.6%
Wood 26.1%

5. LCA: Results

Results of the Life Cycle Assessment are presented below. It is noted that LCA results are relative expressions and do
not predict impacts on category endpoints, the exceeding of thresholds, safety margins or risks.

The following environmental impact category indicators are reported using characterization factors based on the U.S.
EPA's Tool for the Reduction and Assessment of Chemical and Other Environmental Impacts - TRACI 2.1:

Global Warming Potential (GWP 100) kg CO2 eq
Ozone Depletion Potential (ODP) kg CFC 11 eq
Acidification Potential (AP) kg SOz eq
Eutrophication Potential (EP) kg N eq
Smog Formation Potential (POCP) kg Os eq
Fossil Fuel Depletion Potential (FFD) MJ Surplus, LHV

The environmental impact category indicators are also reported based on the CML-IA characterization factors:

Global Warming Potential (GWP 100) kg CO2 eq
Depletion potential of the stratospheric ozone layer (ODP) kg CFC 11 eq
Acidification Potential of soil and water (AP) kg SOz eq
Eutrophication Potential (EP) kg PO4* eq
Photochemical Oxidant Creation Potential (POCP) kg CoHaeq
Abiotic depletion potential (ADP-elements) for non-fossil g e
resources

ffslggicizpletlon potential (ADP-fossil fuels) for fossil M), LHV

The following key life cycle inventory data parameters are taken from the PCR, which include resource use, output flows,

and waste categories.
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Key Life Cycle Inventory Parameter Reporting Unit

Use of renewable primary energy excluding renewable primary energy

resources used as raw materials KPS M), LHV
Use of renewable primary energy resources used as raw materials RPRwm MJ, LHV
crerey resmurces s sl T s Lo
Use of non-renewable primary energy resources used as raw materials NRPRwm MJ, LHV
Use of secondary material SM kg
Use of renewable secondary fuels RSF MJ, LHV
Use of non-renewable secondary fuels NRSF MJ, LHV
Use of net fresh water FW m?3
Hazardous waste disposed HWD kg
Non-hazardous waste disposed NHWD kg
High-level radioactive waste disposed HLRW kg
Intermediate- and low-level radioactive waste disposed ILLRW kg
Components for re-use CRU kg
Materials for recycling MR kg
Materials for energy recovery MER kg
Exported energy EE MJ, LHV

© 2020 SCSglobalServices.com 15
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Table 15. TRACI 2.1 Life Cycle Impact Assessment (LCIA) results for AFIRMA™ Il Hardback Tile (Continuous Dyed) over a 75-yr
time horizon. All values are rounded to three significant digits. Results reported in M are calculated using lower heating values.

kg COz2eq FC-11eq kg SOz eq kg N eq kg Ozeq

S 117 8.62x10° 0.301 0.349 4.09 212
100% 100% 100% 100% 100% 100%
Al 1.3 2.61x107 1.66x102 1.21x102 0.143 264
9.7% 3.0% 5.5% 3.5% 3.5% 12%
» 1.22 2.99x107 5.67x103 1.39x103 0.135 2.54
1.0% 3.5% 1.9% 0.40% 3.3% 1.2%
2.19 2.00x107 8.38x1073 2.05x1073 7.43x107 391
. 1.9% 2.3% 2.8% 0.59% 1.8% 1.8%
2.07 5.07x107 9.39x1073 2.35x1073 0.225 4.30
A 1.8% 5.9% 3.1% 0.67% 5.5% 2.0%
1.20 1.47x108 4.78x1073 2.64x1073 4.80x107 1.94
* 1.0% 0.17% 1.6% 0.76% 1.2% 0.91%
B1 0 0 0 0 0 0
- 16.8 1.38x10° 5.39x102 0.136 0.448 10.6
14% 16% 18% 39% 11% 5.0%
B3 0 0 0 0 0 0
- 80.2 5.79x10 0.197 0.170 291 162
69% 67% 66% 49% 71% 76%
B5 0 0 0 0 0 0
B6 0 0 0 0 0 0
B7 0 0 0 0 0 0
1 0 0 0 0 0 0
& 0.569 1.38x107 3.30x1073 4.65x104 9.11x107 1.15
0.49% 1.6% 1.1% 0.13% 2.2% 0.54%
a3 0 0 0 0 0 0
1.48 2.81x10°® 1.22x1073 2.14x1072 1.16x10? 0.141
“ 1.3% 0.33% 0.41% 6.1% 0.28% 0.07%
D MND MND MND MND MND MND

MND = Module not declared
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Table 16. CML-IA Life Cycle Impact Assessment (LCIA) results for AFIRMA™ Il Hardback Tile (Continuous Dyed) over a 75-yr time
horizon. All values are rounded to three significant digits. Results reported in MJ are calculated using lower heating values.

| ewe [ oop | A [ e | roce ADPE ADPF

kg COz2eq Kg CFC-11eq kg SOz eq kg POs* eq kg CoHseq kg Sbeq

114 0.291 0.163 6.67x10° 2.03x107 1,010 1.35x104
fote 100% 100% 100% 100% 100% 100% 100%
1.2 1.72x107? 6.52x1073 2.05x107 1.78x10° 62.5 1.12x10°
Al 9.8% 5.9% 4.0% 3.1% 8.8% 6.2% 8.3%
1.22 4.90x107 1.13x103 2.25x107 2.05x104 18.6 3.64x10°
A 1.1% 1.7% 0.69% 3.4% 1.0% 1.8% 2.7%
- 1.98 8.88x1073 1.21x10° 1.65x107 4.97x104 294 1.85x10°
1.7% 3.0% 0.74% 2.5% 2.5% 2.9% 1.4%
2.06 8.08x103 1.89x103 3.81x107 3.40x104 314 6.20x10°
A 1.8% 2.8% 1.2% 5.7% 1.7% 3.1% 4.6%
G 1.16 5.01x103 1.22x103 1.21x108 2.91x104 14.1 7.64x107
1.0% 1.7% 0.75% 0.18% 1.4% 1.4% 0.57%
B1 0 0 0 0 0 0 0
- 16.7 5.34x102 6.02x1072 1.09x10° 2.35x1073 178 1.39x10°
15% 18% 37% 16% 12% 18% 10%
B3 0 0 0 0 0 0 0
- 78.2 0.190 8.23x1072 4.47x10° 1.44x1072 663 9.70x10
68% 65% 50% 67% 71% 66% 72%
B5 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 0
B7 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0.569 2.70x103 5.78x10* 1.04x107 1.06x10* 8.15 3.84x107
< 0.50% 0.93% 0.35% 1.6% 0.52% 0.81% 0.28%
3 0 0 0 0 0 0 0
- 1.37 7.98x104 8.02x1073 2.46x10® 3.65x10% 1.64 1.88x107
1.2% 0.27% 4.9% 0.37% 1.8% 0.16% 0.14%
D MND MND MND MND MND MND MND

MND = Module not declared
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Table 17. TRACI 2.1 Life Cycle Impact Assessment (LCIA) results for AFIRMA™ Il Hardback Tile (Solution Dyed) over a 75-yr time
horizon. All values are rounded to three signifcant digits. Results reported in M are calculated using lower heating values.

Total

Al

A2

A3

Ad

A5

B1

B2

B3

B4

B5
B6
B7
1

c2

a3

Cc4

D

117

100%
11.2
9.6%
1.22
1.0%
219
1.9%
2.07
1.8%
1.20
1.0%

0
16.8
14%

79.8
68%

0.569
0.49%
0
1.48
1.3%
MND

MND = Module not declared

Kg CFC-11eq

8.70x10®
100%
2.78x107
3.2%
2.99x107
3.4%
2.00x107
2.3%
5.07x107
5.8%
1.47x10®
0.17%

0
1.38x10°
16%

0
5.86x10°
67%

0

0

0

0
1.38x107

1.6%

0

2.81x10°®

0.32%
MND

0316
100%
1.97x102
6.2%
5.67x103
1.8%
8.38x10°
2.7%
9.39x10°
3.0%
4.78x103
1.5%

0
5.39x102
17%

0
0.210
66%

0

0
0
0
3.30x10°
1.0%
0
1.22x10°

0.39%
MND

0363
100%
1.50x1072
4.1%
1.39x10°3
0.38%
2.05x102
0.56%
2.35x10°
0.65%
2.64x10°3
0.73%

0
0.136
38%

0
0.181
50%

0

0

0

0
4.65x10*

0.13%

0

2.14x102

5.9%
MND

431
100%
0.187
4.3%
0.135
3.1%
7.43x10?
1.7%
0.225
5.2%
4.80x10?
1.1%

0
0.448
10%

0
3.09
72%

0

0

0

0
9.11x1072

2.1%

0

1.16x10%

0.27%
MND

100%
256
12%
254
1.2%
3.91
1.9%
4.30
2.1%
1.94

0.93%

10.6
5.1%

158
76%

1.15
0.55%

0.141
0.07%
MND
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Table 18. CML-IA Life Cycle Impact Assessment (LCIA) results for AFIRMA™ Il Hardback Tile (Solution Dyed) over a 75-yr time
horizon. All values are rounded to three significant digits. Results reported in MJ are calculated using lower heating values.

[ e | pocp ADPE ADPF

| ewe [ oop | ap |
kg COzeq Kg CFC-11eq kg SOz eq kg PO4* eq kg C2Hseq kg Sb eq

114 0.291 0.163 6.68x10° 2.03x102 1,010 1.35x104
fota 100% 100% 100% 100% 100% 100% 100%
11.2 1.72x107 6.57x1073 2.06x107 1.78x10°3 62.6 1.12x10°
A 9.8% 5.9% 4.0% 3.1% 8.8% 6.2% 8.3%
1.22 4.90x1073 1.13x103 2.25x107 2.05x10* 18.6 3.64x10°
- 1.1% 1.7% 0.69% 3.4% 1.0% 1.8% 2.7%
/5 1.98 8.88x1073 1.21x103 1.65x107 4.97x104 294 1.85x10°
1.7% 3.0% 0.74% 2.5% 2.5% 2.9% 1.4%
2.06 8.08x1073 1.89x1073 3.81x107 3.40x104 314 6.20x10°
A 1.8% 2.8% 1.2% 5.7% 1.7% 3.1% 4.6%
G 1.16 5.01x1073 1.22x103 1.21x10%8 2.91x10% 14.1 7.64x107
1.0% 1.7% 0.75% 0.18% 1.4% 1.4% 0.57%
B1 0 0 0 0 0 0 0
- 16.7 5.34x1072 6.02x1072 1.09x10© 2.35x1073 178 1.39x10°
15% 18% 37% 16% 12% 18% 10%
B3 0 0 0 0 0 0 0
» 783 0.190 8.25x1072 4.47x10° 1.44x102 664 9.70x10
68% 65% 51% 67% 71% 66% 72%
B5 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 0
B7 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
0.569 2.70x1073 5.78x104 1.04x107 1.06x10 8.15 3.84x107
CZ 0.50% 0.93% 0.35% 1.6% 0.52% 0.81% 0.28%
3 0 0 0 0 0 0 0
i 1.37 7.98x10% 8.02x1073 2.46x10°8 3.65x10* 1.64 1.88x107
1.2% 0.27% 4.9% 0.37% 1.8% 0.16% 0.14%
D MND MND MND MND MND MND MND

MND = Module not declared
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Table 19. Resource use for AFIRMA™ Il Hardback Tile (Continuous Dyed) over a 75-yr time horizon. All values are rounded to
three significant digits. Results reported in MJ are calculated using lower heating values.

112 0.00 INA INA 0.829 0.00 0.00 Neg. 2.90
fote 100% 0.00 100% 0.00 0.00 Neg. 100%
5.68 0.00 INA INA 0.00 0.00 0.00 Neg. 0.212
Al 5.1% 0.00 0.00% 0.00 0.00 Neg. 7.3%
o 0.183 0.00 INA INA 0.00 0.00 0.00 Neg. 1.10x1072
0.16% 0.00 0.00% 0.00 0.00 Neg. 0.38%
A3 129 0.00 INA INA 0.829 0.00 0.00 Neg. 5.33x1072
11% 0.00 100% 0.00 0.00 Neg. 1.8%
0.308 0.00 INA INA 0.00 0.00 0.00 Neg. 1.86x107
A 0.27% 0.00 0.00% 0.00 0.00 Neg. 0.64%
0.166 0.00 INA INA 0.00 0.00 0.00 Neg. 9.94x1073
- 0.15% 0.00% 0.00% 0.00% 0.00% Neg. 0.34%
B1 0 0 0 0 0 0 0 Neg. 0
15.5 0.00 INA INA 0.00 0.00 0.00 Neg. 1.34
5 14% 0.00% 0.00% 0.00% 0.00% 0 46%
B3 0 0 0 0 0 0 0 0 0
77.4 0.00 INA INA 0.00 0.00 0.00 0 1.25
o 69% 0.00% 0.00% 0.00% 0.00% 43%
B5 0 0 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 0 0 0
B7 0 0 0 0 0 0 0 0 0
(@ 0 0 0 0 0 0 0 0 0
& 3.46x1072 0.00 INA INA 0.00 0.00 0.00 Neg. 2.55x1073
0.03% 0.00% 0.00% 0.00% 0.00% Neg. 0.09%
c3 0 0 0 0 0 0 0 0 0
@ 0.00 0.00 INA INA 0.00 0.00 0.00 Neg. 0.00
0.00% 0.00% 0.00% 0.00% 0.00% Neg. 0.00%
D MND MND MND MND MND MND MND MND MND



Total

Al

A2

A3

A4

A5

B1

B2

B3

B4

B5
B6
B7
(@

c2

a

Cc4

0
3.46x1072
0.03%
0
0.00
0.00%
MND

0
0.00
0.00%
0
0.00
0.00%
MND
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Table 20. Resource use for AFIRMA™ Il Hardback Tile (Solution Dyed) over a 75-yr time horizon. All values are rounded to three

o O o o

INA

INA

MND

INA

INA

INA

INA

INA

INA

INA

S Nel © |Ne)

INA

INA

MND

significant digits. Results reported in MJ are calculated using lower heating values.

0.00
0.00%

0.00
0.00%
MND

0.00
0.00%

0.00
0.00%
MND

0.00
0.00%

0.00
0.00%
MND

o

o O o o

Neg.
Neg.

Neg.
Neg.
MND

2.90
100%
0.213
7.3%
1.10x10?
0.38%
5.33x1072
1.8%
1.86x107
0.64%
9.94x1073
0.34%
0
1.34
46%

1.26
43%
0
0
0
0
2.55x1073
0.09%
0
0.00
0.00%
MND
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Table 21. Waste and outflows for AFIRMA™ Il Hardback Tile (Continuous Dyed) over a 75-yr time horizon. All values are
rounded to three significant digits. Results reported in M are calculated using lower heating values.

wo | wawo | mwone | mwou | oow T oWk | we
”

M

1.62x10° 38.7 3.79x10*4 3.62x102 0.00 0.201 Neg. Neg

forl 100% 100% 100% 100% 0.00 100% Neg. Neg.

1.25x10* 2.94 1.63x10° 1.09x10% 0.00 0.00 Neg. Neg.

A 7.7% 7.6% 4.3% 3.0% 0.00 0.00% Neg. Neg.

1.19x10° 0.879 9.61x107 1.26x10% 0.00 0.00 Neg. Neg.

h 0.73% 2.3% 0.25% 3.5% 0.00 0.00% Neg. Neg.

6.28x10° 9.63x10? 9.32x10°® 3.53x10° 0.00 0.152 Neg. Neg.

- 3.9% 0.25% 2.5% 0.97% 0.00 76% Neg. Neg.

2.01x10° 1.50 1.61x10° 2.13x10* 0.00 0.00 Neg. Neg.

A 1.2% 3.9% 0.42% 5.9% 0.00 0.00% Neg. Neg.

1.59x10° 0.271 1.12x107 4.59x10° 0.00 0.00 Neg. Neg.

° 0.10% 0.70% 0.03% 0.13% 0.00 0.00% Neg. Neg.
B1 0 0 0 0 0 0 0 0

4.82x10* 0.743 2.35x10% 8.71x10* 0.00 0.00 Neg. Neg.

> 30% 1.9% 62% 24% 0.00 0.00% Neg. Neg.
B3 0 0 0 0 0 0 0 0

9.15x10# 322 1.16x10* 2.21x103 0.00 0.00 Neg. Neg.

i 56% 83% 31% 61% 0.00 0.00% Neg. Neg.
BS 0 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 0 0
B7 0 0 0 0 0 0 0 0
al 0 0 0 0 0 0 0 0

2.95x10® 3.62x10? 2.09x107 5.81x10° 0.00 4.92x107? Neg. Neg.

< 0.18% 0.09% 0.06% 1.6% 0.00% 24% Neg. Neg.
a3 0 0 0 0 0 0 0 0

0.00 0.00 0.00 0.00 0.00 0.00 Neg. Neg.

“ 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% Neg. Neg.

D MND MND MND MND MND MND MND MND



Table 22. Waste and outflows for AFIRMA™ Il Hardback Tile (Solution Dyed) over a 75-yr time horizon. All values are rounded to
three significant digits. Results reported in M are calculated using lower heating values.

NHWD RWD-HL RWD-LL

EoE=

Total

Al

A2

A3

A4

A5

B1

B2

B3

B4

B5
B6
B7
1

c2

a3

c4

1.62x103
100%
1.26x10*
7.7%
1.19x10°
0.73%
6.28x107°
3.9%
2.01x10°
1.2%
1.59x10°
0.10%
0
4.82x104
30%

0
9.16x104
56%

0
0
0
0
2.95x10©
0.18%
0
0.00
0.00%
MND

38.7
100%
294
7.6%
0.879
2.3%
9.63x1072
0.25%
1.50
3.9%
0.271
0.70%
0
0.743
1.9%

32.2
83%
0
0
0
0
3.62x1072
0.09%
0
0.00
0.00%
MND
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3.81x10*
100%
1.65x10°
4.3%
9.61x107
0.25%
9.32x10°
2.4%
1.61x10®
0.42%
1.12x107
0.03%

0
2.35x10*
62%

0
1.17x104
31%

0
0
0
0
2.09x107
0.05%

0
0.00
0.00%
MND

3.63x103
100%
1.10x104
3.0%
1.26x104
3.5%
3.53x10
0.97%
2.13x104
5.9%
4.59x106
0.13%
0
8.71x104
24%

0
2.21x103
61%

0
0
0
0
5.81x10
1.6%

0
0.00
0.00%
MND

RU
kg

0
0.00
0.00%
0
0.00
0.00%
MND

0
4.92x107
24%

0
0.00
0.00%
MND

Neg.
Neg.

Neg.
Neg.

Neg.
Neg.
MND
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e ] e | e ] ke | kg | ke | m |

Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
Neg.
0
Neg.
Neg.
0
Neg.
Neg.
0
0
0
0
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6. LCA: Interpretation

Excluding the product replacement phase, the contributions to indicator results for the product system over the life
cycle of the product are dominated by the product maintenance phase (B2) followed by the raw material and extraction
phase (A7), product manufacturing (A3), product distribution (A4) and disposal (C71-C4).

Figure 2. Contribution analysis for the AFIRMA™ Il Hardback Tile (Continuous Dyed) product system - CML-IA
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Figure 3. Contribution analysis for the AFIRMA™ Il Hardback Tile (Continuous Dyed) product system - TRACI v2.1

7. Additional Environmental Information

7.1 ENVIRONMENT AND HEALTH DURING MANUFACTURING

The Bentley Mills manufacturing facility is certified to ISO 9001 and ISO 14001 - Environmental management systems.

7.2 ENVIRONMENT AND HEALTH DURING INSTALLATION

The Bentley Mills flooring products meet the requirements of the following:

e  CRIGreen Label Plus
e  CDPH/EHLB Standard Method v1.2-2017 (California Section 01350)
7.3 ENVIRONMENTAL ACTIVITIES AND CERTIFICATIONS

For more information on Bentley Mills' certifications and environmental initiatives please view our website at
http://www.bentleymills.com.
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