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INDUSTRY-WIDE EPD
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Tile Coundl of North America {TCNA) is a trade association
representing manufacturers of ceramic tile, tile installation
related products.

Established in 1945 as the Tile Coundil of America (TCA), it
became the Tile Councl of North Amesica [TCNA) in 2002,
reflecting its membership expansion to all of North
America.

This & an ndustry-wide EPD initiated by TCMA with
participation from the following companies:

z
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MNorth American Ceramic Tile: Mosalc, Quarry, Pressed Floor, Glazed Wall and Porcelain
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile

EPD PROGRAM AND PROGRAM OPERATOR
MAME, ADDRESS, LOGO, AND WEBSITE

(SEMERAL PROGRAM [NSTRUCTIONS
AND VERSION NUMBER

MANUFACTURER MAME AND ADDRESS

DecLarATICON NUMBER

DECLARED PRODUCT &
FUNCTIONAL LINT OR DECLARED LINIT

RerereMce PCR aND VERSION NuMBER

DESCRIPTION OF PRODUCT APPLICATION/USE

PRODUCT RSL DESCRIFTION (IF APPL )
MARKETS OF APPLICABILITY

DwTE OF ISSUE

Perioo oF VaLiDmY

EPD TYPE

RANGE OF DATASET WARIABILITY

EPD Score

YEAR(S) OF REPORTED PRIMARY DATA
LCA SoFtware & VERsION NuMBER
LCI DATABASE(S) & VERSION NUMBER

LCIA MeTHoDOoLOGY & VERSION NuMBER

This PCR review was conducted by-

hitps s ul_com!
https-iispot.ul.com

UL Environment 323 Pfingsten
Road Northbrook, IL 80611

General Program Instructions v.2.1 Aprd 2017

Tile Council of Morth Amenca, Ing; 100 Clemson Research Blvd, Anderson, SC, USA
47TER101745.101.1

Maorth Amenican Ceramic Tile: Mosaic Quamy, Pressed Floor, Glazed Wall and Porcelian, 1 m?

Part B: Flooring EPD Requirements, UL 10010-7, Version 2.0, September
2me

Ceramic tiles made in Morth America are primarily made up of clays, sand, feldspar, and
other additives and then pressed or extruded into shape following by firng in a kiln. Uses
include: commercial, Bght commercial. institutional, and residential interior and exterior
applications.

75 years

Morth America, induding United States, Canada and Mexico

Apr 1, 2020

f Years

Industry-Average

MR

Cradie-to-grave

mse

GaBi Database Version 0.2.0.58, Service Pack 30

GaBi Database Version 0.2.0.58, Service Pack 30

TRACI 2.1 & CML 2001-2016

UL Environment

PCR Review Panel
epdiFulenvircnment.com

This declaration was independently verified in accordance with IS0 14025: 20086. Mook T T

O INTERMAL E EXTERMAL

This life cycle assessment was independently verified in accordance with 150

14044 and the reference PCR by:

LIMITATIONS

Grant R. Martin, UL Environment
Jpd- Lol

James Mellentine, Rambaoil

Exgiusions: EPDs do not Indicate that any ervironmental or soclal perfommancs benchimarks are met, and there may be Impacts hat they do not encompass. LCAs do
nat typlcally addrees the site-spectic environmental Impacts of raw materal extracfion, nor are fey meant io assess human health toxcly. EPOs can complement bat
canriot replace toois and certifications at are designed to address these Impacts andior set parformance threshoids — e.q. Type 1 cenfcations, health assessments
and declarations, envronmental Impact assessments, ate.

Accuracy of Resuits' EPDS raguiany refy on esimations of IMpacts; e level of 3ccuracy In estimation of effect dfers for any pamicular product ine and repared
Impact

Comparablity: EPDs from different programs may not be comparable. Full comformanse with a PCR allows EPD comparability only whan il stages of a Ife eysie have
been considered. Howewer, varatons and deviations aepnsslble'. EXH“FI|E af variathons: Different LCA software and bachgrm.lnﬂ Lcl Hlasemmaj'lead 1]
dfferances rasults for upstream or downstream of the Iife cycle stages declared.
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Tile Council of North America (TCNA)

TCMA is a trade association representing manufacturers of ceramic tile, tile installation materials, tile equipment, raw
materials, and other tile-related products.

The Tile Council is recognized for its leadership role in facilitating the development of North American and international
industry quality standards to benefit tile consumers. Additionally, TCHNA regularly conducts independent research and
product testing, works with regulatory, trade, and other govemment agencies, offers professional training, and publishes
installation guidelines, tile standards, economic reports, and promational literature.

TCNA Participating Member Companies

VAME&ICAH erARTO 48 CROSSVILLE,

V/QONDER PORCELAIN™ RR——

ADELCONCAB=  floridatle

Porcelain Tiles Designed in ltaly Made in USA

B

Interceramic’ JRONROCK bl v

CRAFTED FOR LIFE Brick and Tile Makers Since 1566

@ STONEPERK

Porfobello
America

'.=‘ UARRY TILE COMPANT

VITROMEX"

MY PLACE, MY WORLO
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as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and IS0 21930:2017

1. Product Definition and Information

1.1. Product Description

Product Identification

Ceramic tiles made in North America are primarily made up of clays, sand, feldspar and other additives and then pressed
or extruded into shape followed by firing in a kiln. Ceramic tiles can be glazed or unglazed. There are several advantages
to ceramic tiles, including fire resistance, non-combustibility, durability, slip resistance, and ease of maintenance. The
UNSPSC code for this flooring product is 301617 and the CSl code is 09 30 00.

Most tile manufacturing in Morth America occurs in the US and Mexico. Of the total production in North America, about
85% of tile produced in 2018 is covered in this EPD. This can be considered to be representative of the average tile
produced in North America.

Ceramic tiles are available in an asortment of types with varied characteristics, including glazed wall, mosaic, guarry,
procelin and pressed floor.

Product Specification
The product is described using the specifications outlined in Table 1.

Flow Diagram
R e turing Delivery and Installation Use and Maintenance Dispasal
Processing and Transport to (a3) [Ad-AS5) (B1-B7) {C1-c4)

Plant A1

L

Flectricity

Plastic straps

I

Product Average

Results in this EPD are based on the total materials purchased during 2018 and weighted by annual production data at
each of the facilities for the various manufacturers.
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1.2. Application

Ceramic tile products are commonly used in a variety of applications including commercial, light commercial, institutional,
and residential interior and exterior applications.

1.3. Application Rules

The products considered in this EPD meet or exceed the following technical specification:
«  ANS| A137.1 — American MNational Standard Specifications for Ceramic Tile
+ |S0D 13006 — International Organization for Standardization Specificications for Ceramic Tile

Additionally, many of the tiles considered in this EPD have been certified to ANSI 138.1. This is the standard for Green
Squared Certification for Tiles and Installation Materals.

Some products also have fire testing, and results of these tests can be found at each of the manufacturers’ websites.

1.4. Declaration of Methodological Framework

This EPD covers a cradle-to-grave LCA study. A summary of the life cycle modules can be found in Table 13.

According to Part A of the PCR, the Estimated Service Life (ESL) of the building is assumed to be 75 years. Since
ceramic tiles are expected to last as long as the building itself, the Reference Service Life (RSL) of ceramic tiles is taken
to be 75 years.

The cut-off criteria are described in Section 2.4 and allocation procedures are described in Section 2.8. Infrastructure
flows have been excluded.

1.5. Technical Regquirements

The following technical data describe the industry average product included in the EPD.

Table 1: Technical Data

PARAMETER INDUSTRY AVERAGE UwT
Maominal Area 131,069.61 - B25,110.65 mm?

Naminal Value Sizes 1x1 - B0x120 In
Average Fired Weight 18,800.00 a'm?
Average Fired Welght 37 Ibyft?
Thickness min value 6.83 mm
Thickness max value 1219 mm

Class P1, P2, P3, P4, E2 -

Porcelain, Ceramic, Cuary, Mosaic,
Tile Type Impenvious, Vitreous, Semi-\Vireous, Non- -
Vitreous
Grade Standard and Second -
Dimensgional Categorias Calibrated, Calibrated and Rectified -
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1.6. Properties of Declared Product as Delivered

Overall for many industry members cardboard boxes and plastic straps form primary packaging. Secondary packaging
includes plastic film and wooden pallets. For the purposes of this study, packaging waste disposal have been modeled
as per guidelines in section 2.8.5 of Part A: Life Cycle Assessment Calculation Rules and Report Requirements from UL
Environment.

1.7. Material Composition

The general compositions of the products are presented in the table below. The composition is presentad as a
production-weighted average to protect the confidentiality of the composition of individual manufacturers’ products.

Table 2: Material Compositio

COMPONENT MATERIAL Mass %
Clay 69.78%

Sand G22%

Tale 1.12%

Feldzpar 11.26%

Body Intemal Scrap 6.48%
Frit 0.41%

Calcium Carbonate 1.46%

Asgh 1.35%

Additives 0.66%

Surface Wk 0.15%
Glaze 1.06%

The product does not contain hazardous substances per the applicable regional-specific legislation, as indicated in
Section 2.8.6 of Part A: Life Cycle Assessment Calculation Rules and Report Requirements from UL Environment.

1.8. Manufacturing

The manufacturing process begins with mining of raw materials, which is a mixture composed mostly of clay, feldspar
and minerals. These raw materials are listed in Table 2. The raw materials are batched and mixed to a powder according
to the type of tile. Water is then added to form a wet slurry called slip. This slurry is then pumped into a large spray dryer.
MNext, the clay is formed into a file shape. After that, the tiles are dried to remove some of their moisture.

Where applicable, the glaze is then applied onto the surface of the tile while being passed on a conveyer belt. Finally,
the tiles are fired in a kiln at extremely high temperatures. After this, the tiles are sent for inspection and sorting. Any
defective tiles are sent to the tile waste processing section and then re-used in the batching and mixing process.

Any unfired or fired scrap produced in the manufacturing process is returned to the clay mixing and slip production step
in the manufacturing process thus minimizing waste production.
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1.9. Packaging

Once the tiles are manufactured, they are packaged in cardboard and palletized using plastic straps and wrapped in
plastic film.

Table 3: Packaging

PACKAGING AMOUNT

TYPE MATERIAL {Kﬂl DeSPOSAL PATHWAY
Cardboard Corugated

e e 014 Recydled (75%), Landfilled (20%), Incinerated (5%)
Plastic Film 5o Density 0.003 Recycled {15%), Landfilled (68%), Incinerated {17%)
Plastic Strap  Polypropylene 0.002 Recycled [15%), Landfilled (68%), Incinerated (179%)
Wood Pallst Wood 0.02 Recyded (75%), Landfilled (20%), Incinerated {5%)

1.10. Transportation

It is assumed that all raw materials are distributed by truck, ship and/ or rail depending on the location of the supplier.
Select materials are initially delivered by ship andior barge up until the port of entry and then to the facility by truck. The
location of suppliers was provided by associates from participating member companies. Transport of raw material from
supplier to the manufacturing facility was calculated for each raw material.

The product is delivered to the customer via truck depending on the location of the end-user. Transport to the installation
gite is assumed to be 800 km as per recommendation by the PCR (Part B) for all floor applications. This was chosen

due to the unavailability of granular sales data. The transportation distance for all waste flows is assumed to be 161 km
{100 mi) based on best available data.

1.11. Product Installation

Tile Council of North America (TCHNA) and American National Standards Institute (ANSI) have recommended installation
instructions for guidance that are provided online. These guidelines have been used to model the installation scenario
in this assessment. Installation equipment is required though not included in the study as these are multi-use tools and
the impacts per functional unit is considered negligible.

Some additional materials are required to install tiles on the floor at the site, namely, grout and mortar. Cement mortar
acts as the adhesive that binds the tile to the floor. It has been calculated that 4.07 kg of mortar on average is required
to install 1 m? of tile. 4.5% of the total material is lost as waste which is then sent to the landfill. Cement grout acts as
the filler for the spaces in between the tiles. It was determined that 0.212 kg of grout on average is required to fill an area
of 1m? of ceramic tiles. Along with cement and mortar, installation solution made up of acrylate and water is also used
in the installation process. All waste generated during installation, including packaging waste, is disposed of according
to the tables found in Section 2.8.5 of Part A: Life Cycle Assessment Calculation Rules and Report Requirements from
UL Environment.
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1.12. Use

The floors are regularly cleaned with tap water. It has been determined that the floors are cleaned using a dust mop
every day and using a damp mop 36 times a year for commercial applications as recommended by the Tile Council of
Morth America (TCHA).

Table 4: Use Phase MHHE

Cleaning per Week (Dust mop) T #
Cleaning par Weak (Damp mop) 0.69 ¥
Commercial ’
Weeks per Year Where Cleaning 52 "
Occurad
Table 5: Use Phullnitn
Tap water 0.783 Lim?fyr

Ceramic tile products are traditionally not repaired or refurbished and are only replaced if the product fails or a new look
is desired.

1.13. Reference Service Life and Estimated Building Service Life

According to Part A of the PCR, the Estimated Service Life (ESL) of the building is assumed to be 75 years. Since
ceramic tiles are expected fo last as long as the building itself, the Reference Service Life (RSL) of ceramic tiles is taken
to be 75 years. The refsrence service life assumes the product was installed according to the manufacturer's
recommendations.

1.14. Reuse, Recycling, and Energy Recovery

Although some manufacturers included in this EPD have tile take-back programs at the end of its useful life, for the
puposes of this EPD, all waste has been classified according to regional-specific legislation as laid out in Section 2.8.6
in Part A: Life Cycle Assessment Calculation rules and Report Requirements from UL Environment.

1.15. Disposal

Disposal pathways in the EPD are modeled in accordance with disposal routes and waste classification referenced in
Sections 2.8.5 and 2.8.6 of Part A: Life Cycle Assessment Calculation Rules and Report Requirements from UL
Environment.
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2. Life Cycle Assessment Background Information

2.1. Functional Unit

The functional unit of the flooring product is one (1) m® of floor covering, as indicated in Table 6.

Table §: Functional Unit

Functional Unit 1 m?
Mass 18.8 kg

2.2. System Boundary

The type of EPD is cradle-to-grave. All LCA modules are included and are summarized in Table 7

Tabla 7: System Bounds

Al Product Stage: Raw Material Supply 2018 Raw Materal sourcing and processing as defined by secondary data.
, Shipping from gupplier to manufacturing site. Fuel use requirements estimated
a2 roduct Stage: Tranapor 2018 | | sed on product weights and estimated distance.
Energy, water and material inputs required for manufacturing products. from
AZ Product Stage: Manufacturing 2018 raw materials. Packaging materials and manufacturing waste are included as
well
A Construction Process Stage: 2019 Shipping from manufacturing site fo project site. Fusl use requirements
Transport estimated based on product weights and mepped distance.
A5 Emml o Procoes Singer 2019 Installation adhesives, installation waste and packaging material waste.
B1 Usa Stage: Usa 2018 Use of the product.
B2 Use Stage: Maintenance 2019 Cleaning energy, water, and materials, including refinishing the product.
Use Stage: Repsir 2019 Caramic tile is typically replaced and not repaired.
B4 Usa Stage: Replacameant 2019 Total materals and enengy required to manufacture a replacement.
BS Use Stage: Refurbishment 019 Caramic tile is typically not refurbished.
B& Operational Enengy Use 2019 Operational Enengy Use of Building Integrated System During Product Uss
BT Opsrational Water Uss 2018 Oparational Water Uss of Building Integrated System During Product Use
c1 EOL: Deconstruction 2019 No inputs required for deconstruction.
R Shipping from project site to landfill. Fusl use reguirements estimated based on
ez EOL: T 2018 product weight and mapped distance.
3 EL: Waste Processing 2019 Waste processing not required. All waste can be processed as is.
R Aasumes all producis are sent to landfll. Landfill impacts modeled based on
C4 EOL: Disposal 2019 dary data,
D Benefits beyond system MMND Credits from energy or material capture.
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2.3. Estimates and Assumptions

All estimates and assumptions are within the requirements of 1SO 14040/44. The majority of the estimations are within
the primary data. Assumptions made thoughout the study are listed below:
« The primary data was collected as annual totals including all utility usage and production information. For the
LCA, the usage information was divided by the production to create an energy and water use per square meter.
As there are different products produced at this facility, it is assumed all products are using the same amount of
energy.
« Another assumption is that the installation tools are used enough times that the per square meter impacts are
negligible.
+ Materials required for installation were assumed to be as recommended by Tile Council of North America

(TCMA). In reality, these material quantities and application rates may not be used thus changing the overall
impact of installation.

« Use-phase scenarios are also taken as per TCNA guidelines. However, use phase scenarios have a high degree
of variability based on user preferences which might affect overall results.

+ The disposal pathways and the corresponding transportation distances of unused product waste, packaging
waste, and post-consumer product waste are assumed in accordance with the PCR (Part A).

« Theinclusion of overhead energy, water, and waste data was determined appropriate due to the inability to sub-
meter and isolate manufacturing energy from overhead energy.

2.4. Cut-off Criteria

All inputs in which data was available were included. Material inputs greater than 1% (based on total mass of the final
product) were included within the scope of analysis. Material inputs less than 1% were included if sufficient data was
available to warrant inclusion and/or the material input was thought to have significant environmental impact. Cumulative
excluded material inputs and environmental impacts are less than 5% based on total weight of the functional unit.

The list of excluded materials and energy inputs include:
* Propristary Additives (0.05% of final product)

This was due to lack of available, adequate representative secondary data. However, the excluded materials were
below the cut off criteria and include minor additives.

2.5. Data Sources

Primary data were collected by facility personnel and from utility bills and was used for all manufacturing processes for
all participating members. Whenever available, supplier data was used for raw materials used in the production process.
When primary data did not exist, secondary data for raw material production was utilized from GaBi Database Version
9.2.0.58, Service Pack 39.

2.6. Data Quality

Geographical Coverage
The geographical scope of the manufacturing portion of the life cycle is North America. The geographical scope of the
raw matenal acquisition is USA, Mexico, Africa, Italy, Spain, Turkey, Portugal, Canada and China. Customer distribution,
site installation and use portions of the life cycle is mostly Morth America. This LCA uses country-specific energy datasets
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that take into account US eGrid specific energy and transportation mixes. Since an electricity dataset specific to Mexico
was not available, the SRTV eGRID dataset was used as a substitute. This substitution was based on CO: emissions
per unit of electricity by the Mexican grid and its proximity to the STRY emission value (values taken from The Climate
Registry, 2018). Overall, the geographic coverage of primary data is considered good.

Time Coverage

Primary data were provided by associates from different manufacturers and represent calendar year 2018. Using 2018
data meets the PCR requirement that manufacturer specific data be within the last 5 years. Time coverage of this data
is considered good. Data necessary to model cradle-to-gate unit processes was sourced from thinkstep LC| datasets.
Time coverage of the GaBi datasets varies from approximately 2009 to present. All datasets rely on at least one 1-year
average data. Overall ime coverage of the datasets is considered good and meets the requirement of the PCR that all
data be updated within a 10-year period. The specific time coverage of secondary datasets can be referenced in the
dataset references table in each supplemental LCA report.

Technological Coverage

Primary data provided by participating members are specific to the technology that the company uses in manufacturing
their product. It is site specific and considered of good quality. It is worth noting that the energy and water used in
manufacturing the product includes overhead energy such as lighting, heating and sanitary use of water. Sub-metering
was not available to extract process only energy and water use from the total energy use. Sub-metering would improve
the technological coverage of data quality. Data necessary to model cradle-to-gate unit processes was sourced from
thinkstep LCI datasets. Technological coverage of the datasets is considered good relative to the actual supply chain of
Republic. While improved life cycle data from suppliers would improve technological coverage, the use of lower guality
generic datasets does meet the goal of this LCA.

2.7. Pericd under Review

The period under review is calendar year 2018.

2.8. Allocation

General principles of sllocation were based on IS0 14040/44. There are no products other than ceramic tiles that are
produced as part of the manufacturing processes studied in the LCA. Since there are no co-products, no allocation based
on co-products is reguired. To derive a per unit value for manufacturing inputs such as electricity, thermal energy and
water, allocation based on total production in square meters was adopted. Allocation was most prevalent in the
secondary GaBi datasets used to represent upstream processes. As a default, GaBi datasets use a physical mass basis
for allocation. Throughout the study recycled materals were accounted for via the cut-off method. Additionally, impacts
and benefits associated with secondary functions of materials at end of life are also excluded (i.e. production into a third
life or energy generation from the incineration plant). The study does include the impacts associated with reprocessing
and preparation of recycled materials that are part of the bill of materials of the products under study.
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3. Life Cycle Assessment Scenarios

Tuhhﬂ.ﬁlnﬂnhﬂldhllhﬁl

Fuel type Diesel
Liters of fusl 39.0625 LA100km
Vehicle type Heaavy Duty Truck -
Transport distance 800 km
Capacity utilization 85 %
Weight of tatal products transported 22 6T9.619 kg
Capacity utilization volume factor 1 -
Table 9. Installation into the huuﬁﬁ
Martar 4.07 kg
Grout 0.212 kg
Acrylate 0.043 kg
Net freshwater consumption specified by water source and fate uﬁ?“‘hﬁm- m3
Product loss per functional unit 0.94 kg
Waste materials at the construction site before waste 1105 kg
processing, generatad by product installation
Packaging waste, cardboard 0.14 kg
Packaging waste, plastic film 0.003 kg
Packaging wasie, wood pallet 0.02 kg
Packaging waste, plastic strap 0.002 kg
Biogenic carbon contained in packaging 0.98 kg CO:
WOC content of flooring MiA pam?

Table 10. Reference Sarvice Life

RSL 75 YEATS

Declared product propaerties (at the gate) and finishes, etc. Sea Table 1 -
Installation per
Design application recommandation by -
manufaciurer
An assumed quality of work, when installed in accordance with the Accapted Industry
manufacturers instructions standard
MNaormal building
Indoor environment (if relevant for indoor applications) operating -
conditions
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MNamE VaLue Unir
MNaormal building
Use conditions, e.g. frequency of use, mechanical exposure operating -
conditions

Table 11. Maintenance (B2

Usa phase parameters as recommended by TCHNA

Maintenance process information Idalines
Dust mop 27,375 Cyclas/ RSL and Cycles/ ESL
Damp mop 2700 Cycles! RSL and Cycles/ ESL
Nat frashwater consumption specified by water 0.05 m3 tap m
source and fate water, evaporated
Enargy input, sp-u-t:m activity, type and 0 KWHImE finor
Direct emissions to amblent air, soll and water - kg

Floor cleaned with dust mop daily and with damp
mop 36 imes/year for commaercial applications

Table 12. End of life |C1ﬁ

Product is either disposed of with

Further assumptions for scenarnio development

Assumptions for scenario development the underdying floor or manually
removed via scraping
Collected separately 2389 kg
Collection process | - macted with miked consinction wasls 0 kg
Reuse ] kg
Recycling kg
Landfil 23.69 kg
Recovery Incineration 0 kg
Incineration with energy recovery i kg
Enargy conversion affidency rate 84-04 Y
Dizposzal Product or materal for final deposition 2369 kg
Remaovals of blogenic carbon (excluding packaging) 0.14 kg

Mote: Since the tiles are not repaired or refurbished during its RSL, there are no impacts in stages (B1, B3, B4, B5, B6,
and BT). Scenario tables related fo these phases is omitted above.
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4. Life Cycle Assessment Results

Table 13. Description of the system boundary modules

BEMEFITS AND
COMSTRUCTION LOADS
PRODUCT STAGE PROCESS USE STAGE END OF LIFE STAGE EEYOMND THE
STAGE SYSTEM
BOUNDARY
Al AZ | A3 | A4 | AS B1| B2| B3| B4| B5| B6& | BY Ci| CZ| C3 | C4 D
Elsel 5. | |2l B ELEELE ¢
. L - .
HHHEEE R
E 1
I zg-gi-gisﬁau*a
=
= g g &
[Cr-dlalnﬁmr- X X X X | K| ®| X X| X X K| K| X X MND
4.1. Life Cycle Impact Assessment Results
Table 14. North American Impact Assessment Results [TRACI 2.1
TRACIvEZ1 | A1-A3 Ad AS B1 B2 B3 Bd BS Bb BT c1 c2 c3 C4
:}MSD: LO07E-D2 IED3 3.33:03 LDDESHID LSS0 DUDDESD CLOOE+HID DODEHDD OuDDESDO QLODEHND 0LOOEHDD E.54E-04 CLODEHDD 43703 WD
EP M Mq] 147E-03 £ FIE- 4B5E-02 OLDDEHID 13300 DUDDERDD OLOOE+HDD (DUDDEHND OUDDE20O DDDEHID (0UDOEHDD 2.15E-03 OLODEHDD 23308 (]
?::]ﬂ LAEHH A123EHD0 Z.56E+00 LDDESHID 240 DUDDESD CLOOE+HID DODEHDD OuDDESDO QLODEHND 0LOOEHDD 2E1E-01 CLODEHDD 5.968-01 WD
:::::C:E.ng] 3.15E-10 ~6.0ZE-1% 3.32E-10 LDDEHDD 152E-12 DUDDESD QLOOEHDD DODEHDD OUDDESDD QLODEHID LOOEHDD -1406-13  QUODEHDO ~455E-14 ()
Hescuros ZAIEHHL T IEEHDG Z.33E+00 LDDESHID 14mE-R DUDDESD CLOOE+HID DODEHDD OuDDESDO QLODEHND 0LOOEHDD 132E01 CLODEHDD Z.00+H00 WD
]
::‘2:] [hg 4.HE0 13101 B.24E0% LDDEHDD J32E-04 DUDDESD QLOOEHDD DODEHDD OUDDESDO QLODEHID LOOEHDD ZO0ZE-02 LODEHDD 9.168-02 ()
Table 15. EU Impact Assessment Results (CML 2001-Jan 20416
- At-A3 | A4 AS B1 B3 B4 BS 86 BT ¢ c2 c3 cd D
lDF\-mﬂqSHq] TITEDE 231E07 JAJEDE DLOOEHRD 156609 LODEHDD DUOOEHID LDDEHI LOOEHDD DUDDERG CLOOE+HID I3TEDE DLODERD0 L 2E0T WK
ADProssi [IH,LH'H‘] 1E3EH2 LT1Es0d 223EH0 LOOEHRD 1326 LODEHDD DWOOEHID LDDEHID LODEHDD DUDDEHID CLOOE+HDD ISEEHD DLODERDD AmEHnl L]
AP F:g Sﬂgoq] 1z3e0a 4.10E-03 424203 OLOOEHRD 13905 LODEHDD DVO0EHID LDDEHID LOOE+DD DUDDERDG CLOOE+OD E.REE-0d DLODE2D0 43003 WD
EP F:g Pﬂ."ﬂ‘ 2763 Li15E-03 EEEE-04 DLOOEHDD 242E-D6 LODESDD DWOOEHID LDDEHID LODE+DD DUDDESDT QLOOE+OD 120804 DLODE2DT IUMEDa [0 )
GWF 100 g COy
.q] 14384 1 23E000 2 SEEHND (LDOEHND 247ED2 OLODEHDD 0DOEHID 0L DDEHI DODE+DD DUDDE2D0 OLOOE+O0 2EFEO DUDDE2D0 1 O0E+00 L
iq].m W cre1 2 93E-10 333E-16 2TTEAD (DLDOEHDD 15212 OLODEHDD DDOEHID L DDEHID DODE+DD DUDDERDD OLOOE+DD 122848 DUDDE2D0 3 30E1% WO
PCI:PMm 14703 ATEEDd T3EEa OOEHID 15306 QLO0EHID DUOOEHID QLO0EHID LODEHDD UDDESHID QLOOE+DD ~L23E LDDESDD 33EE0 WD
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4.2, Life Cycle Inventory Results

Table 16. Resource Use
PARAMETER Al-A3 Ad AS B1 [: ¥ B3 B4 :13 B& BT c1 c2 Cc3 [ ] D
RPRE M, LHY) SASEHD0  330E-01  2ETEHO0  ODOEHM  T.GEE-D3  D.OOSH00 OLODEHD0  OUDDEH0  0.00E00 CUDDEHDD  O.00EH0 124504  OODEHO0  124E400  WeO
FPRi (M, LHW) 0005400 QODEHOD  0.00E+00  DUOEHM  CLOOEH0  D.00S+00 OLODEHD0  OUDDEH00  O.00E:00 CUDDEHDD  O.00EH0  0.00E400 OODEHDD  DUOOEHDD  weo
MRPRs [ML, LHV] 1535402 472E+04 2.336H01  OWOEHD  138E-01  O.00S400 OUODEHD0 OQUDDEHMD O.00E:00 CUODEHDD O.00EHO0  4.00E400 OODEHDD 1356401 e
HRPRy M, LHY]  000S+00  QO0E+D0  0.00E+00  OQUOEHN  CLOOEHD0  D.00EH00 OLODEHD0  OQUDDEHDO0  0.00E:00  CUODEHDD  O.O0EHD  0.00E400 OODEHOD  DUOOEHDD w0
SM [ig] 1365400 OODEHD0 44TE-02  QOOEHN  OUOOEHD0  D.00E:00  OUOOEHI0  OUDDEHD  C.00E400  DODEHI0  O.OCEH00  O.00E300 OQODEHOC  DO0EHDD  we0
RSF M, LHV] 0005400 QO0EHOD 0006400 OWOEHN  OO0EH0  O.00E#00 OUODEHD0  QUDDEHMD  0.00E00  CUODEHDD  O.00EHD0  O.00E400  OODEHOD  OUOOEHDD s
NRSF [MJ, LHV]  0.00E+00  OODE+00 O.00E+H00 O.OOEHM  CLOOEH0 0.00E+00 OOOEHD0 OUODEH0 O0.00E300 CODEHDD OOO0EHD 0.00E400 OODEHO0  O.00E400  weo
RE [, LHY] 0005400 QODEHOD  O.00E+00  DUDOEHM  CLOOEH0  D.00S+00 OUODEHD0  OUDDEH00  O.00E:00 CUDDEHDD  O.00EH0  0.00E400 OODEHOD  DUOOEHD0 w0
PW [ 273502 2O0EEO3  TASE-03  OQOOSHM  STEEOZ D000 OOOEHIC  OUDOEHDO  D.00EH00  OODEH0  O.O0EHDO 450504 OODEHNG 185603 D
Table 17. Output Flows and Waste Catego
PN ETER A1-A3 Ad AS B1 B2 B3 B4 BS B& BT c1 c2 c3 [ ] D
D [kg] 153507 439E07  SA2E-DE  DOOSRD0  S4EE-0S  DOOSH00  OOOEHI0  OUDDEH0  D.00E400  DOOEHI0  OOOEHDO 3.245-08  DUODEHID  337E-DE weo
HHWD [kg] 343504 E4TEOL  LOSEHD0  DOOSHDD  TOSSE-03  DOOSHI0  OOOEHI0  OUDDEHD0  D.OOEH00  DUOOEHI0  O.BOEHD0  1ME-04  DUODEHIO0  22TEHOL weo
h‘]m bglor g srpe  459E05  GASEDY  OOOEH0  34ZE0S  OOCEHDD  DOOEHN  DOOEH0  OO0EH00 CODEHOD O00EH0 LOVEDE  CODEHID 134607  weo
M"Lm Fal™  3s3epa 3s0Er  4B4EDS  OOOEHI0  234E05  DODEHO0  DUOESD0  QODEHO  DOOESDD  DOOEHD0  QOOEH0O  BETE0E  DODEHMO  LIEDS  wme
CRU [kg] 0.00E+00 OODEHOD  O.00E+00 OD.00E+00 OODE+00 O00E+00 OOOEHD0  OQUDDE+OD  O.00E300 CUDOEHD0 O.00EH0  0.00E400 OODEHID  O.00EH00 s
MR [g] 0.00E+00  DODEHID  S4SE-02  D.0OSH00  OLODEHD0  DDOS+00  OOOEHD0  QUDDEHDD  0.00E:00 CUDDEHDD  O.00EHD0  O.00E400 OUODEHD  O.00EHD0  weo
MER [kg] 0.00E+00  DODEHD  3.66E-03  D.0OS+00  OODE+00 OD00S+00 OOOEHD0  OUDDE+OD  0.00E#00 CUDDEHD0 O.00EHOD  O.00S400 OODEHID  O.00E400  weo
EE W), LHY] 000400 0O0EHD0  1.356-02  D.00EHI0  OODEHD0  DOOE+00 OOOEHD0  OUDDEH0  0.00E#00 CUDDEHDD  O.OO0EHID  0.00E400 OODEHID  O.00EHD0  weo
Table 18. Carbon Emissions and Removals
PARAMETER PARAMETER INDUSTRY AVERAGE Uit
BCRP Biogenic Carbon Removal from Procuct 014 gz COs
BCEP Biogenic Carbon Emission from Product 0.1z g 002
BCRE Biogaric Carbon Bemaval from Packaging 0.08 kg 005
BLEK Biogenic Carbon Emnission from Packaging 0.42 kg 005

MNote: All acronyms can be found in Section 6.
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North American Ceramic Tile: Mosaie, Quarry, Pressed Floor, Glazed Wall and Porcelain According to IS0 14025,
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EM 15804 and ISO 21930:2017

5. LCA Interpretation

For TCMA member's ceramic tile products, Global Warming (GWP) and Abiotic Depletion of fossil fuels are the impact
categories of most significance. Within these impact categories, the vast majority of impacts are aggregated in the A1-
A3 phase of the life cycle of the product. A1-A3 includes raw material sourcing, transportation, and manufacturing. The
second largest life cycle stage is A5 in terms of global warming impacts which is transport of product to customer.

For ceramic tiles, in the sourcing and extraction stage, the largest contributors fo the impacts in terms of raw materials
are clay (20.2%), feldspar (2.1%), sand (5.7%) and glaze (0.5%). Within manufacturing, electricity contributes to 10.7%
of overall GWP impacts while thermal energy from natural gas contributes to 36.5%.

Shipping to customer contributes around 6% of total GWP impacts, while materials used during installation contributes
around 11% of GWP impacts. Finally, disposal of the product to landfill contributes 7% to total GWP impacts.

6. Supporting Documentation
. ________________________________________________________________________|
The full text of the acronyms found in Section 0 are found in Table 19.

Table 19. Acro
| Texr | Acmown | Texr
LCA Indicators
ADP-
elemants Abidotic depletion potential for non-fossil resources GWP Global warming potential
ADP-fossil  Abiotic depletion potential for fossil resources oPD Depletion of stratospheric czone layer
AP Acidification potential of soil and water POCP Photochemical ozone creation potential
EP Eutrophicafion potential Resources  Depletion of non able fossil fuels
RPRe mmmmmfﬂ“mm RPRy | U Ofrenewabla primery cncrgy resturces ueed
e a5 raw matenizls
Use of non-renewable &n excly
MNRPRe non-renewable mhnyp::;?y m::uwrcas m::i;lgaa MNRPRW U[::;Q:;;m: primany eneny meourses
raw materials
M Use of secondary materials P Met use of fresh water
RSF Us= of renewsble secondary fuels NRSF Use of non-renewsable secondary fuels
HWD Disposed-of-hazardous waste MR Materials for recycling
NHWD Disposed-of non-hazardous wasts MER Materials for energy recoveny
HLRW High-level radicactive waste, conditioned, to final ILLRW Intermediate- and low-level radioactive waste,
repositony conditioned, to final repositony
CRU Components for reuse EE Exported energy
RE Recovered Energy
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