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INDUSTRY-WIDE EPD
PRODUCTS MANUFACTURED IN NORTH AMERICA

Tile Council of North America (TCNA) is a trade association
representing manufacturers of ceramic tle, tie insallation
related products.

Estabilished in 1545 25 the Tile Councl of Americz [TCA), it
becme the Tie Council of Morth Amesica (TCHA]) in 2003,

reflecting its membership expansion to all of North
Americs.

This is an industry-wide EPD inftiated by TCMA with
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TILE COUNCIL OF MORTH AMERICA, [N,

Morth American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain
as defined by ANSI 137.1 American MNational Standard Specification for Ceramic Tile

EPD PROGRAM AND PROGRAM OPERATOR
NAME, ADDRESS, L OGO, AND WEBSITE
(GENERAL PROGRAM [NSTRUCTIONS

AND VERSION NUMBER

https:{fwaw.ulcom!
https:ispot ul.com

UL Environment 333 Pfingsten
Road Morthbrook. IL 60611

General Program Instructions v.2.1 April 2017

MANUFACTURER NAME AND ADDRESS

DECLARATION NUMEBER

DecLaren ProoucT &
FumcTionaL Unim ofR DecLARED Unim

REeFerReNCE PCR aND VERSION NUMBER

DESCRIPTION OF PRODUCT APPLICATION/USE

Tile Council of North America, Inc; 100 Clemson Research Bhed, Anderson, SC, USA

4780101745.101.1

Morth American Ceramic Tile: Mosaic Quamy, Pressed Floor, Glazed Wall and Porcelian, 1 m?

Part B: Flooring EPD Requirements, UL 10010-7, Version 2.0, September
2018

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 firing in a kiln. Uses
include: commercial, light commercial, institutional, and residential interior and exterior
applications.

PRODUCT RSL DESCRIFTICN {IF AFFL ) 75 years

MARKETS OF APFLICABILITY Marth America. including United States, Canada and Mesxico
DWTE OF |SSUE April 1, 2020

PERIOD OF WALIDITY 5 Years

EPD Tyre Industry-Average

RANGE OF DATASET VARIABILITY A

EPD ScoPe Cradle-to-grave

YEAR{S} OF REPORTED PRIMARY DATA 2018

LCA SOFTWARE & VERSION NUMBER
LCI DATABASE(S) & VERSION NUMBER
LClA METHODOLOGY & VERSION NUMBER

GaBi Database Version 8.2.0.58, Service Pack 38
GaBi Database Version 8.2.0.58, Service Pack 38
TRACI 2.1 & CML 2001-2016

UL Environment

PCR Review Panel

This PCR review was conducted by: epd@ulenvironment com

This declaration was independently verified in accordance with IS0 14025: 2006. hant R T
O INTERMAL [ EXTERMAL

iy
Grant R. Martin, UL Environment

This life cycle assessment was independently verified in accordance with |50 Wa’ ﬂ:{;,z:
14044 and the reference PCR by: £

James Mellentine, Ramball

LIMITATIONS:
Exzlusions: EPDs do not indicate that any environmental or social performance benchmarks are met, and there may be impacts that they do not encompass. LCAs do
mot typically address the site-specific environmental impacts of raw material extraction, nor are they meant to assess human health toxicity. EPDs can complement but

cannot replace tooks and certfications that are designed to address these impacts andlor set performance thresholds —e.g. Type 1 certfications, health assessments
and declarations, emdronmental impact assessments, stc.

Accuracy of Results: EPDs regularty rely on estimations of impacts; the level of accuracy in estimation of effect differs for any particular preduct line and reparted
impact.

‘Comparability: EFDs from different programs may not be comparable. Full conformance with a PCR allows EPD comparability enly when all stages of a life cydle have
been considered. However, variations and dewiations are possible”. Eﬂ'rple of vanations: Different LCA software and background LTI datasets may l=ad fo
diffierences results for upstream or downsiream of the life cycle stages declared.
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North American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain
as defined by ANSI 137.1 American Mational Standard Specification for Ceramic Tile

Tile Council of North America (TCNA)

TCHNA is a trade association representing manufacturers of ceramic tile, tile installation materials, tile equipment, raw
matarials, and ather tile-ralated products.

The Tile Council is recognized for its leadarship role in facilitating the development of North American and intermational
industry quality standards to benefit tile consumers. Additionally, TCNA regulary conducts indepandent research and
product testing, works with regulatory, radae, and other govemment agencies, offers profassional training, and publishes
installation guidalines, tile standards, aconomic reports, and promational [lerature.

TCMA Participating Member Companies

F AMERICAN e ad
\/ONDER PORCELAIN" [‘"’ARTO wCROSSVILLE,

PMETE  foecomcassz  flondatle

Posrcelain Tikes Designed in Maly Made in USA

Interceramic’ TRONROCK e Camown.

CRAFTED FOR LIFE Tirkzk and Tile Makers Sinee 1566

Porfobello 000 s e coummy @ STONEPERK
America . igh ek percals

VITROMEX"

MY PLACE, MY WORLD
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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 fiting in a kiln, Ceramic tiles can be glazed or unglazed. There afe several advantages
o ceramic tiles, including fire resistance, non-combuestibilty, durability, slip resistance, and ease of maintenance. The
UNSPSC mdai'umlsllmﬂngpmmmn:‘imm?md the CSl code is (19 30 00.

Mest tile manufacturing in Morth America oceurs in the US and Mexico. Of the total production in Morth America, about
85% of tile produced in 2018 & coverad in this EPD. This can be considered (o be represantative of the average tile
produced in Morth America.

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

Product Specification
The product is described using the specifications oullined in Table 1.
Flow Diagram
Eaw Material Extraction, Mamafactaring Dulivery and installstion U gnedd it enance Dispasal
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Product Average

Results in this EPD are based on the lotal materials purchased during 2018 and weighted by annual production data at
aach of the facilities for the varous manulaciuners.
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Morth American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain According to IS0 14025,
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and 150 21930:2017

1.2. Application

Ceramic tile products are commanly usad in a variety of applications including commercial, light commercial, instititional,
and residential interior and exterior applications.

1.3. Application Rules

The products considarad in this EPD meet or excead the following lechnical specification:
«  ANSI|A13T7 1 - American National Standard Specifications for Ceramic Tile
« [S0 13006 - International Organization for Standardization Specificications for Ceramic Tile

Additionally, many of the tiles considerad in this EPD have bean cerified 1o ANSI| 138.1. This is the standard for Green
Squared Cerification for Tiles and Installation Materials.

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

1.4. Declaration of Methodological Framework

This EPD covers a cradle-lo-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
caramic tiles are expacted 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 Saction 2.4 and allocation procadures are described in Section 2.8, Infrastruciure
flows have baen excluded.

1.5. Technical Requirements

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

Tabla 1: Technlcal Data

PARAMETER INDAFSTRY AVERAGE Usar
Mominal Area 131,069.61 - 825,110.65 mim®

Mominal Yalue Sizes T - 60120 in
Average Fired Weight 18,800.00 gimé
Awerage Fired Waight a7 (% il
Thickness min value 6.83 mm
Thickness max value 12.18 mm

Class P1, P2, P3, P4, E2 -

Porcelain, Caramic, Quarmry, Mosaic,
Tike Type Impervious, Vitreous, Semi-Vireous, Mon- -
Vitreous
Grade Standard and Second -
Dimensional Categories Calibrated, Celibrated and Rectified -
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North American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain According to
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 an

1.6. Properties of Declared Product as Delivered

Owerall for many industry members cardboard boxes and plastic straps form primary packaging. Secondary packaging
incliedes plastic film and wooden pallets. For the purposes of this study, packaging waste disposal have been modeled
as par guidelines in section 2.8.5 of Part A: Life Cycle Assessment Calculation Rules and Report Requiremants fram LIL
Environmment.

1.7. Materal Composition

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

Table 2: Materlal Composition
(COMPONENT MATERIAL MABS %

Clay &0.78%

Sand B.22%

Talc 1.12%

Feldspar 11.26%

Body Internal Scrap B.48%
Frit 0.41%

Calcium Carbonate 1.46%

Ash 1.35%

Additives 0.66%

Ink; 0.15%

Surtace Glaze 1.068%

The product does nol contain hazardous substances per the applicable regional-specific legislation, as indicated in
Section 2_.8.6 of Pant A: Life Cycle Assessment Calculation Rules and Report Requirements from UL Environmant.

1.8. Manufacturing

The manufacturing process begins with mining of raw materials, which is a mixture composad mastly of clay, feldspar
and minerals. These raw materals are listed in Table 2. The raw materials are batched and mixed to a powder according
1o the type of tila. Water is than added to form a wet slurry called slip. This slurry is then pumped inlo a large spray dryer.
Mext, the clay is formed into a tile shape. After that, the tiles are dried to remove some of thair moisture.

Where applicable, the glaze is then applied onto the surface of the tile while being passed on a conveyer belt. Finally,
the tiles afe firad in a kiln at extremely high temperatsnes. After this, the tiles are sant for inspection and soring. Ay
defactive tiles ara sent to the tile waste processing section and then re-usad in the batching and mixing procass.

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

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

Tabla 3: Pac
P‘m" MATERIAL A"T;rr DErosAL PATHNAY
Carboard . 014 Recycled (75%), Landfilled {20%), Incinerated (5%)
Low Density
Plasic Film | o Do 0.003 Recycled (15%), Landfiled (629%), Incinerated (17%)
Plasic Strap  Polypropylene (0,002 Recycled (15%), Landfiled (689%), Incinerated (17%)
Wood Pallet Wood 0.02 Recycled (75%), Landflled (20%), Incinerated (5%)

1.10. Transportation

It is assumed that all raw materals are distributed by treck, ship and’ or rail depending on the location of the supplier.
Salect materials are infially deliverad by ship andior barge up until the port of anlry and then 1o 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 @ach raw malarial,

The product is deliverad to the customer via truck depending on the location of the end-user. Transport to the installation
site is assumed 1o 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 1o be 161 km
(100 mi) based on bast available data.

1.11 Product Installation

Tile Council of Morth America (TCHNA) and American National Standards Institute (ANSI) have recommended installation
instructions for guidance that are provided online. Thesa guidelines have been usad 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 considerad nagligible.

Some addiional materals are required to install tiles on the floor at the site, namely, grout and mortar. Cemant mortar
acts as the adhesive thal binds the tile 1o the floor. It has been calculated that 4.07 kg of mortar on average & required
to install 1 m?® of tile. 4.5% of the tatal maleral is lost as waste which is then sent 1o the landfill. Cement grout acts as
the filler for the spaces in babween the tiles. It was determinad that 0.212 kg of grout on average is required to fill an area
of 1m? of ceramic tiles. Along with camant and mortar, installation solution made up of acrylate and water is also used
in the installation process. All wasle generated during installation, including packaging waste, is disposed of according
tﬁﬂ??ﬁ[ﬂtmmsﬂmzaﬁnlmn WMMWMMMWWM
rivironie
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1.12. Use

The floors ane regulary cleanad with tap water. It has baen delermined that the floors are cleaned wsing a dust mop
avary day and using a damp mop 36 timas a year for commercial applications as recommaended by the Tike Coundil of
Morth America (TCMNA).

Table 4: Mmﬂ

Cleaning per Week (Dust mop) T #
Claaning per Wesk (Damp mop) 069 8
Commercial
Wesks par Year Where Cleaning 52 &
Orcocumed
Tabls 5: Use Phass ﬁ
Tap water 0.783 Lim3Hyr

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 Sarvice Life (ESL) of the building is assumed to be T5 years. Since
ceramic tiles are expected o last as long as the building itself, the Reference Service Life (RSL) of caramic tiles is laken
to ba 75 years. The reference 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 and of its useful life, for the
puposas of this EPD, all waste has been classified according 1o regional-specific legislation as laid out in Section 2.8.6
in Parf A: Life Cycle Assassment Calcwlation rules and Report Reguirements fram UL Environment.

1.15. Disposal

Disposal pathways in the EPD are modelad in accordance with disposal routes and waste classification referencad in
Sactions 285 and 286 of Part A: Life Cycle Assessmen! Caleuiation Rules and Report Requirernents fram UL
Enviranment.
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2. Life Cycle Assessment Background Information

2.1. Functional Unit

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

Tabds &: Functional Unit

Functional Unit 1m
Mass 188 kg

1.2, System Boundary

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

Tabda T: System Bound
MOoDULE AN YES
} DESCRIFTION p ‘SUMMARY OF INCLUDED ELEMENTS
Al Product Stage: Row Malesial Supply 208 Raw Matarial sourcing and processing as defined by sscondary data.

Shipging From supplier io marufacluning site. Fusl wse requinsmants aslimated

A2 | Product Siagec Transpon B | L on product welghts and estinated dstane.
Enargy, wabar and mabaral inputs required for manufachuring products from
A3 Product Stage: Marnufacturing 2018 raw maberials. Packaging matedals and manuiacturing wasts ars included as
wal.

Construction Process Stags: 2010 Shipping from manufacturing site o project site. Fusl uss requiremants

Transport estimated based on product weights and mapped distancs.

Construction Process L5 ——— i . It
As Stag 2010 i o v, t waasbe and packaging malerisl waste,
B1 Usa Slaga: Usa 218 Usa of the produc.
B2 Usa Slage: Mainlenance 2018 Clearing energy, waler, and malerials, induding refinishing the product.
B3 Usa Slage: Repaic 2018 Caramic tile is typically replaced and nod repained.
Bd U=a Siage: Replacament 2018 Tolal materals and energy required o manufaciure a replacemant.
BS Uss Siage: Refurbishmant 208 Caramic tils is typically not refurbishad.
BE Oparational Enargy Usa 2018 Operalional Energy Use of Building Integrated System During Product Uss
BT Oparational Watar Lse 208 Oparational Walsr Use of Bulding Integrated System Duwring Product Use
i EQL: Deconstruction 2018 Mo inputs required for deconstruction,

. Shipping from project site to landfill. Fusl use requirements estimated bassd on

=2 EOL: Trnnapon O praduct waight and mapped distance.
3 EQL: Wasls Procassing 2018 Wasle procsssing nod reguired. Al wasts can be processasd as =,
o ECL: Di 2010 Aﬂm;iw-d::dudi are sent io landfill, Landfil impacts modelsd based on
O Benefils beyond sysiem MHD Cradils Fom energy or malsdal caplurs.
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1.3. Estimates and Assumptions

Al estimates and assumplions ane within the requirermeants of IS0 14040044, The majority of the estimations are within
the primary data. Assumptions made thoughout the study are listad below:

« The primary data was colleciled as annual totals including all utility vsage and production information. For the
LCA, the usage information was divided by the production lo create an energy and water use per square mealer.
As thare are different products producad at this facility, it s assumed all products are using the same amount of
anargy.

+ Another assumption is that the installation tools are used enough times that the per square meter impacts are
negligible.

« Malerals required for inslallation were assumed to be as recommended by Tile Council of Morth America
(TCHA). 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 par TCMA guidelines. However, use phase scenarios have a high degree
aof variability based an user preferencas which might affect overall results.

« The disposal pathways and the corresponding transpartation distances of unused product waste, packaging
wasle, and post-consumer product waste are assumed in accordancs with the PCR (Pant A).

s The inclusion of overhead anergy, water, and waste data was determined appropriate due to the inability to sub-
mater and isolate manufacturing enengy from overhead enargy.

2.4. Cut-off Criteria

All inputs in which data was available were included. Material inputs greater than 1% (based on tolal mass of the final
product) were included within the scope of analysis. Material inputs less than 1% were included if sufficient data was
available o warrant inclusion and/or the material input was thought 1o 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 anengy nputs include:
+ Proprietary Additives (0.05% of final product)

Thits was due lo lack of available, adeguate representative sacondary dala. However, the axcluded materals were
below the cut off critera and include minor additives.

1.5. Data Sources

Prirmary data were collectad by facility parsonnel and from utility bills and was used for all manufactufing processas lor
all participating mambers. Whenever available, supplier data was used for raw materials used in the production procass.
When primary data did nol axist, secondary data for raw maleral production was ulilized 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 matarial 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 North America. This LCA uses country-specific enargy datasats
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that take into account US eGrid specific anergy and transporiation mixes. Since an electricity dataset specific 1o Mexico
was nol available, the SETV aGRID dataset was used as a substitute. Thiz substitition was based on CO: amissions
par unit of alectricity by the Meaxican grid and its praximity to the STRV emission values (values taken from Thea Climate
Registry, 2018). Ovarall, the geocgraphic coverage of primary data is considarad good.

Time Coverage

Primary data were provided by associates from different manufacturers and represent calendar year 2018. Using 2018
data meats the PCR reguirement that manufaciurer specific data be within the last § years. Time coverage of this data
is considered good. Data necessary o model cradle-to-gate unit processes was sourced from thinkstep LCI datasels.
Time coveragea of the GaBi datasets varies from approximately 2008 1o present. All datasets rely on at least one 1-year
average data. Overall ime coverage of the datasets is considerad 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
datasel references table in each supplemental LCA report.

Technological Covarage

Primary data provided by participating members are specific 1o 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 enargy such as lighting, heating and sanitary use of water. Sub-metaring
was nol available to extract process anly energy and waler use from the tolal enargy use. Sub-mataring would improve
the technological coverage of data quality. Data necessary to model cradle-lo-gate unit processes was sourced from
thinkstep LCI datasats. Technological covarage 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 quality
ganaric dalasats does meat the goal of this LCA.

2.T. Period under Review

The pericd under reviaw is calendar year 2018,

2.8. Allocation

General principles of allocation were based on 150 14040/44. There are no products other than ceramic tiles thal 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 required. 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
sacondary GaBi datazsals used o represent upstream procassas. As a defaull, GaBi datasets use a physical mass basis
for allocation. Throughout the study recycled materials ware accountad for via the cut-off mathod. Additionally, impacts
and benafils associated with secondary functions of malerials 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 praparation of recycled materials that are part of the bill of matarials of the products under study.
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3. Life Cycle Assessment Scenarios

'I"lhl-l.'l'rhﬂﬁh Ihilnll-di H

Fuel type
Liters of fuel 3&0&25 LiH100km
Vehicle type Heavy Duty Truck 2
Transport distance 8O0 km
Capacity utilzation 65
Weight of total products transported 22,6?9 18 kg
Capacity utilization volume factor -
Table 8. Installation into the hulﬁ H
kg
l‘_'il:ut 0.212 kg
Acrylate 0.043 kg
Net freshwater consumption speciied by water source and fate | Jpociiy 1 2P Waer, m
Product loss per functional unit 0.84 kg
Waste materials &t the construction site before wasts 1108 kg
processing, gensrated by product installation
Packaging wasts, cardboard 014 kg
Fackaging waste, plastic film 0.003 kg
Packaging waste, wood pallet 0,02 kg
Packaging waste, plastic strap 0.002 kg
Biogenic carbon contained in packaging 048 kg CO:
VOC content of flooring NIA pgim?

Tabla 10. Reference Service Life

Declared product properties (at the gate) and finishes, atc. See Table 1 -
Installation per
Design application recommendation by -
manuifacturer
An assumed guality of wark, when installed in accordance with the Accepted industry ~
manufacturer's instructions standand
Normal building
Indoor environment (if relevant for indoor applications) oiperating -
conditions
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Morth American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain
as defined by ANSI 137.1 American Mational Standard Specification for Ceramic Tile

Mame

Normmal building

Usa conditions, e.g. frequency of use, mechanical exposure oiperating -
conditions

Table 11. Maintenance !El

Mai o i ; mmmmm_mmmﬂdm&_

guidelines

Ciust mop 27,3758 Cycles! RSL and Cyclesl ESL

Damp mop 2,700 Cydes! RSL and Cyclea/ ESL
Mat freshwater consumption specified by water 0.05 m3 tap m?

source and fate water, evaporated
Enengy input, specified by activity, type and
ot 4] kWhim? floarfyr

Direct emissions o ambiant air, soil and water - kg

Floor cleaned with dust mop daily and with damp
mop 36 timesfyear for commerdial applications

Table 12. End of life |iiﬁ|

Further assumptions. for scenano development

Product is either disposed of with
Assumptions for scenario development the underying floor or manually
removed via scraping
Collected separately 23.89 (]
Colloction procos | . mecied with mixed conelrciion weste o kg
Reuse 0 lg
Recycling i} kg
Landiill 23.68 (]
Recovery Incineration [i] lg
Incineration with energy recovery [i] kg
Energy conversion efficiency rate Ba-04 k-
Digposal Product or material for final deposition 23.68 (]
Removals of biogenic 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, BS, BE,
and BT). Scenario lables related to these phases is omitted above.
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North American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain A
as defined by ANSI 137.1 American Mational Standard Specification for Ceramic Tile EN 1530

4. Life Cycle Assessment Results

Table 13. Description of the system boundary modules

EEMEFITS AMD
CONSTRUCTION] LOADS
PRODUCT STAGE PROCESS USE STAGE END OF LIFE STAGE BEYOND THE
STAGE BOLMDARY
Al A2 | A3 | A4 | AS B1| B2 B3| 24| BS| BE | BT Ci| c2 C3 | C4 o
= 4 B = -]
g |s|5|8s 2 g i!!!ss 2l 3 5
=2 = @ E ] '!i E l
2B HE LR IR £20.8%03( 5| E 15| ¢
HHEERAREEH L EHHE
= |8 | 83 | 2
Cradle to Grave X X X X| K| X| x| x| X X X| ¥| X X MWD

4.1. Life Cycle Impact Assessment Results
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::‘[::G 14LEH01  LISESO0  2968e00  QODEWOD  T4GEOZ  CODEWN  OO0EO00  OUIOESID  QOOEMO0  OODEWO0  QUODESOD 281800 QLODEWOD  SSGEOL D
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North American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain According to 50 14025,
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and 150 21930:2017

4.2, Life Cycle Inventory Results

Table 168. Resource Usa
PRmAMETER A1-AJ ad AL B4 B2 Bl B4 BE BE BT c1 c2 c3 c4 D
RFFs[M, LHY] 91SERDD  S30E01  LETEDD  (UOERDO0  TEEE03  OOOESO0  QLODERDD  OOOEHOD  OO0Es00 OUOERDD  OO0EWO0  LME{1  QUIDESDD 1 XIE«O0  WAD
P [, L] DOBESDS  QODEwD  O00ES00 QUOOESDD  DODEHO0  O.ODESD0  OUODESDD  DODEROD  OODE00  OUOOESDD  OO0ED0  OO0ESO0  QUDDESDD  QODEWD  WND
HAPAs M) LHV]  193Eeld 17REwdd  J3SE«01  OUDOESDD 138E01 OODES00 QOGEDD  DODE«OD  QODES0  OUDOESDS  OO0EWO0 40000 OUOGERDD  1SGEWI WD
HRFFy M), L] GO0ERDD  OO00E0  O.00E+00  OUIDESDD  QODE+O0  OUOOES00  OUOOEDD  DODEHDD  QODESO0  QUDOESDD  OO0EHD0  OOOEsDD  OUOOERDD  QODEWND  WHD

L LIERD0  QEOEWO0  AITEAD  QOEWD0  OO0EWD  OODESDD  LODEDD  DODEWND  QO0EWD0  (OOEWDD  QOOEWOD  QOCEO0  OUODEWDD  LODEWD  WKD
REF MU, LN DODESDD | QOOEWOD  CLOOESD0  QODEWD0  OOOEWND  QODESDD  LODEDO  OODEWND  QO0EWD0  (ODEWDD  QOOEWD  QOCEO0  OUODERDD  QODEWD  WKD
MRSF M, LHY]  LOEeDD  QO0EWD  GO0Ee00  OODEWDD  DOOEWO0  OLODEDD  OODEWDO  OODEWD  OOOEWOD  DUNEWDD  Q0OEWN  QUGESDD  (LODERDD  OODEWN  WAD
RE [MJ, LEW] GOBERDD | QEOEWAN  QODESDD  QODEWD0  QODEWG  QODESOD  RODEWDD  QODEWO  QONEWD0 | IDERDD  QODEWD  QOCED0  OOOERD0  QEOEWN  WKD
P '] LTSELE  ROEE03  TASEAS  QOOEWD0 EPSE0F  QODESDD LUDEDD  QODEWN  QO0ED0  (OOEWDD  QOOEWOD  4BOED4  OUODEWDD  1ESED3  wKD
Tabla 17. Output Flows and Waste Catege
PanisrTes: Al-A3 Ad A5 B1 B2 B3 B4 BE B BT €1 .2 c3 C4 5]
HNE: (] 193607 L3SET  AAZECH ODDESO0 SASE(E  QOOEWDD  OOOEW0  OOOEROD  QOOERDD  OO0EAC0  QOOESD0  324E08  QIOEWD SSTEGE MM
NHWE [ig] H13E0  E4TE-4 | LOOEDD  OOOEe00  TESE0E  QOOEW0  OO0EO0  OO0EWDD  QOOEWD0  OO00EDD ODOESD0  1S1E04  O0D0EsM  LITER0L s
HLRWIGHS  sppros 459608 GISEG7  O0OEO0 JAJEDS  DOOEWO0  ODOEO0 GO0 DOOEADS OOOESO0 OO0ES00 LOTECH  LDOE0 LMEDT  wan
ILLFWY ig] or
AOIE0E  IBEDS  ASAESd  QOOENO0  LEEDE  QO0EW0 Q000D O00EWDD  DOOEWD0  OOOEADD ODOESD0  RESE06 Q00BN LS4ED4 WD
R [g] O0EsE)  GOGED0  OOEWDD  ODODESOD OOOESD0  OODEWD0  OOOEO0 OO0EWDD  QOOEW0  DOOEDD ODOESDD  LOOEWDD  OOD0EsS)  QOSERD0  MaD
MR [ig] AD0E0  GOCERD0  SABELD  QDOEMO0 | QOOERD0  QUOEH0  QDOEWOD  QOOERDD  DOCEWDD | OOOERO0  OO0ES00  QOOEHDD  OO0ED  QOCERD0 WD
MER: ] 00EsO0  GOGED0 SEEELH  OOOE00  OOOEND0  OOOEWD0  QO0EWO0  OO0EWDD  QOOEWD0  OOOEDD ODOESDD  (LOOEWDD  OODOEsD  QOSERD0 D

EE ), LHV] Q00BN ODOEROD  139E00  OODEsOD  OOOERDD  OUOOEDD  DOOESD0  QDOERDD  QUOERDD  O00EsO0  QUDOEROD  QUOOERDD  OO0ESO0  ODOEROD WD

Table 18. Carbon Emisslons and Removals

PARAMETER PARAMETER INDUSTRY AVERAGE | UM
BCRF Hiogenic Carbon Remaval from Froduck 014 W OO
BLEF Biogenic Carbon Emission from Prociuc oi2 W OOy
BCRE Bingenic Carbon Remaval from Fackaging .38 k5 €Oy
ECEK Binganic Caroon Emizsion from Fackagine 042 ke OO

Mote: All acronyms can be found in Section 6.
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North American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain According to 150 14025,
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and IS0 21930:2017

5. LCA Interpretation

For TCMA member's ceramic tile products, Global Warming (GWP) and Abiotic Depletion of fossil fueels are the impact
calegories of most significance. Within these impact categories, the vas! 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
sacond largest life cycle stage is A5 in tarms of global warming impacts which is transport of product to customer.

For ceramic tiles, in the sourcing and exraction stage, the |a contributors to the impacts in terms of raw materals
are clay (20.2%), feldspar (2.1%), sand (5.7%) and glaze (0.5%). Within manufacturing, electricity contributes to 10.7%
of everall GWP impacts while thermal energy from natural gas contributes to 38.5%.

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

6. Supporting Documentation

Thea full taxt of the acronymes found in Saction 0 are found in Table 19,

ADP-

slaments Abiotic deplation podential for non-fossl resounces GWP Global warming polential
MDP-fossil  Abiotic deplation potential for fossil resources QOPD Daplation of strmlospheric azone layer
AP Acidification pobantial of soil and wabsr POCP Photochamical azone crealion pobantial
EP Eutraphicaion polential Rasources  Daplation of non-renavwable fossil fusks
LC| Indicatons
e s raEw matarials
Usa of non-renewable exciuding
HRPR: | nor-reneveabis prhuyp:::ym wsed 8y MRPRY mﬁ:ﬂm PIARATY Y TR
raw mabedals
SM Usw of sscondary materials F# Nat use of fresh waler
RSF Usa of renswabls sscondary fuesls MRSF Use of non-renawables secondary fusls
HWD Disposed-of-hazardous wasis MR Mabarials for recycling
NHWD  Dispossd-of non-hazardous waste MER Matmrials for energy recoveny
HLRW High-leval radioactive wasts, conditioned, to final ILLRW Intermediate- and low-lvel mdosctive wasle,
reposiony conditioned, 1o final repository
CRU Componants for reuse EE Exported anergy
RE Recovared Energy
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North American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain Auccording to 50 14023
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and I50 21530:20
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