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Tilie Coundil of Morth America [TCMA) i a trade assodation
representing manufacturers of ceramic tile, tile installation
materials, tile equipment, raw matenials, and other tile-
related products.

Established in 1945 as the Tile Coundil of America [TCA), it
Ibecame the Tile Council of North America [TCNA] in 2003,
reflecting its membership expansion to al of North
AMErica.
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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

EPD PROGRAM AND PROGRAM QDPERATOR
MAME, ADDRESS. LOGO, AND WEBSITE

(GEMERAL PROGRAM |NSTRUCTIONS
AND VERSION MUMBER

MANUFACTURER MAME AND ADDRESS
DECLARATION NUMBER

DECLARED PRODUCT &
FUNCTIONAL IJNT OR DECLARED LINIT

REFERENCE PCR AND VERSION NUMBER

DESCRIPTION OF PRODUCT APPLICATION/USE

PRODUCT RSL DESCRIPTION (IF APPL )
MARKETS OF APPLICABILITY

DIATE OF IS3UE

PERIOD OF VALIDITY

EPD TYPE

RAMGE OF DATASET WARIABILITY

EPD ScoPE

YEAR(S) OF REPORTED PRIMARY DATA
LCA SOFTWARE & WVERSION NUMBER
LCI DATABASE(S) & VERSION MUMBER
LCIA METHODOLOGY & VERSION NUMBER

This PCR review was conducted by:

UL Environment 333 Pingsten
Road Morthbrook. IL 60611

hittps: M ul.com/
hittps:'spot.ul_com

General Program Instrections w.2.1 April 2017

Tike Council of Morth Amenica, Ine; 100 Clemson Ressarch Blwd, Anderson, 5C, USA
4738101745.101.1

Morth Amencan Ceramic Tile: Mosaic Quamy, Pressed Floor, Glazed Wall and Porcelian, 1 me

Part B: Flooring EPD Reguirements, UL 10010-7, Version 2.0, Septermber
2018

Ceramic tles made in Morth America are primarily made up of clays, sand. feldspar, and
other additves and then pressed or extruded into shape following by firing in a kin. Uses
include: commercial, ight commercial, institutional, and residential interior and exterior
applications.

TH years

Maorth America, including United States, Canada and Mexico

April 1, 2030

5 Years

Industny-Average

NIA

Cradie-io-grave

2018

GaBi Database Version 2.2.0.58, Service Pack 30

GaBi Database Version 2.2.0.58, Service Pack 30

TRACI 2.1 & CML 2001-2018

UL Environment

PCR Review Panel
epd@ulenvircnment.com

This declaration was independently verified in accordance with IS0 14025: 2008. whank T, 77

O INTERNAL

This life cycle
14044 and the reference PCR by

LisarTaTmiones

B EXTERMAL

nent was independently verified in accordance with 130

Grant R Martin, UL Environment

N
s 4
jud. il

James Mellentine. Ramboll

Exciugions: ERDS do not Indicate that amy envronmental or soclal parformance banchmarks are mat, and there may be Impacts that thay do not encompass. LCAS do

not Typical mmww Impacts of raw material extraction, nor are they meant to assess human heall todelty. EPCes can comiplement but
canrat toais and cafions that ane designed tn address thess Impacts and'or set parfomancs thresholds — e.g. Type 1 cerifications, healin assessments

and deciarations, environmental Impact assessmants, ebc.

Accuracy of Results: EPDe requiary refy on estimations of Impacts; the level of accuracy In estimation of effect differs for any particular product ine and reporied

Impact.
- EPDs from different

Lomparabliity:
been congidered. However, variations and deviations are

miay not be comparable. Full conformance Wi 3 PCR allows EPD comparabillty orfy whan 3l stages of a e cycle have
possible”. Exampée of vanatons: Diferent LCA software and background LC1 datasets may lead fo

differences resuts for upsineam or downsiream of te Iife cycie stages dedared
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Tile Council of North America (TCNA)

TCMA is a frade association representing manufacturers of ceramic file, 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, TCNA regularly conducts independent research and
product testing, works with regulatory, trade, and other government agencies, offers professional fraining, and publishes
installation guidelines, tile standards, economic reports, and promotional literature.

TCMNA Participating Member Companies

VAME{ICAN L:)JARTO AS COSSVILLE,

V/ONDER PORCELAIN- e gt v

ADELCONCAEEZ  flordatile

Porcelain Tiles Designed in italy Made in LIS&

Interceramic’ IRONROCK e s

CRAFTED FOR LIFE Brick and Tile Makers Since 1566

@ STONE PL.K

VITROMEX"

MY PLACE, MY WORLD

Portobello
America

"‘ UAREY TILE COMPANT
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MNarth 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 21930:2

1. Product Definition and Information

1.1. Product Description

Product Identification

Caramic tiles made in Morth America are primarily made up of clays, sand, feldspar and other addifives and then pressed
or extruded into shape followed by firing in a kiln. Ceramic files 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 301817 and the CSI code iz 09 30 00.

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

Caramic files are available in an asortment of types with varied characteristics, including glazed wall, mosaic, quarry,
procelin and pressed floor.

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

Raw baterial Extraction, Masalaciuring Disposal
Processing and Transport to a3} C1-c4)
B 3 B 1
.
T |
: m Blsposal of Ceramic Thes !
D
[ el O |
1
1
T '
e
pe—— = |
e EETED i
|
————— |
e e |
1
T T T T "7 7 gySTEM BOUNDARY 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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as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and 150 21530:2017

1.2. Application

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

The products considered in this EPD meat or exceed the following technical specification:
= AMNSI| A137.1 — American Mational Standard Specifications for Ceramic Tile
= IS0 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 Materials.

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. Infrastruciure
flows have been excluded.

1.5. Technical Requirements

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

Table 1: Technical Data

PARAMETER INDUSTRY AVERAGE Uwar
Mominal Area 131,069.61 - 825,110.65 mm*

Mominal Value Sizes 1x1 - B0x120 in
Average Fired Weaight 18,800.00 aim?®
Average Fired Waight a7 e
Thickress min value 6.83 T
Thickness max value 12.19 T

Class P1, P2, P3, P4, E2 -

Porcelain, Ceramic, Quarry, Mosaic,
Tile Typa Imparious, Vitreous, Sami-Vitreous, Non- -
Vitraous
Grade Standard and Second -
Dimensional Categories Calibrated, Calibrated and Rectified -
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as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and IS0 21930:2(

1.6. Properties of Declared Product as Deliverad

Overall for many industry members cardboard boxes and plastic straps form primary packaging. Secondary packaging
includes plastic fim 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 s and Report Reguiremenis from UL
Environment.

1.7. Material Composition

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

Tahble 2: Material Composition
COMPOMENT MATERIAL Mass %

Clay 69.78%

Sand 6.22%

Talke 1.12%

Feldspar 11.26%

Body internal Scrap 6.48%
Frit 0.41%

Calcium Carbonate 1.46%

Ash 1.35%

Additives 0.66%

Ink 0.15%

Surfece Glaze 1.06%

The product does not contain hazardous substances per the applicable regionalkspecific legislation, as indicated in
Section 2.8.6 of Part A: Life Cycle Assessment Calculafion 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.
Maxt, the clay is formed into a tile shape. After that, the tiles are dried to remove some of their moisture.

Where applicable, the glaze is then applied cnto 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 retumed to the clay mixing and slip production step
in the manufacturing process thus minimizing waste production.
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Morth American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile

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

c“;":‘"d D“"C L““m“d 014 Recycled (75%), Landfilled (20%), Incineratad (5%)
Plastic Film | oW Density 0.003 Recycled (15%), Landfiled (88%), Incinerated (17%)
Polyathylarna '

Plastic Strap = Polypropylene 0.002 Recycled (15%), Landfilled (68%), Incinerated (17%)
Woeod Pallet Wood 0.02 Recycled (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 andfor 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
site iz assumed to be 800 km as per recommendation by the PCR (Part B) for all floor applications. Thiz 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 (TCMA) and American Maficnal 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 Requiremants from
UL Environment.
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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
1.12. Use

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

Table 4: Usa Hmﬁ

Cleaning per Weaek (Dust mop) T ki
Cleaning per Week (Damp mop)
ial 069 3
Weaks per Year Where Cleaning 53 4
Oecurred
Table 5: Usa Fhﬂnliuu.
Tap water 0.783 Lim2iyr

Ceramic file 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 to last as long as the building itself, the Reference Service Life (RSL) of ceramic tiles is taken
to be 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 file 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 Reguirements 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 Parf A: Life Cycle Assessment Calculation Rules and Report Requirements from UL
Environment.
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North 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 IS0 21930:2017

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 6: Functional Unit

Functional Unit 1m?
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 T: 5 Boundal
MODULE ANALYSIS
NAME DESCRIPTION P SUMMARY OF INCLUDED ELEMENTS

Al Product Stage: Raw Matenal Supply 2018 Raw Materal sourceg and processing as defined by secondary data.
Shipping from supplier to manufschuring site. Fuel uge requiremants eatimated

A2 Product Stage: Trensport 018 based on product welghts and estimsated distance.
Energy. water and material mpuls required for manufacterng products from
A3 Product Stage: Manufacturing 2018 raw matenials. Packagng materials and manufacturing waste are incleded as
well.
A Construction Process Stage: 2018 Shipping from manuizchuring sile o progect sile. Fusl use requirements:
Transport eatimated based on product weights and mapped distance.

a5 Conswution Process Stage: 2018 Installabon adhesives, instaliation waste and packaging matsrial wasts.
B1 Use Stage: Use 2018 Use of the product
B2 Use Stage: Maintenance 2018 Cleaning enengy, water, and materials, incheding refinishing the product.
B3 Use Stage: Repair 2018 Caramic tile i typically raplaced and not repaired.
B4 Use Stage: Replacement 2018 Total materials and enengy required to manufacture a replacement.
BS Use Stage: Refurblshment 2018 Cararmic tile is typically not refurbished.
B& Operatonal Energy Use 2018 Operational Enengy Use of Building Integrated System During Product Use
BT Operational Water Use 2018 Operational Water Use of Bulding Integrated System During Product Use
i EOL: Deconstruction 2018 Mo inputs required for deconstruction.

. Shipping from project site to landfill. Fusel use requirements estimated based on
c2 EOL- Tronsport 019 product weight and mapped distance.
c3 EOL: Waste Processing 2018 ‘Waste processing not reqguined. Al waste can be processed as s

. Assumes all products ane sent o landfill. Landfll impects modeled based on
c4 EOL: Disposal 2018 iat
D Benefils beyvond sysiam MMD Credits from energy or matenal capiure.
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2.3. Estimates and Assumptions

All estimates and assumptions are within the requirements of ISO 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 sguare meter.
As there are different products produced at this facility, it is assumed all preducts are using the same amount of

Enargy.

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

+  Materials required for installation were assumed to be as recommended by Tile Council of North America

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

+ lUse-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).

+ The inclusion of overhead energy, water, and waste data was determined appropriate due to the inability to sub-
meter and isclate manufacturing energy from overhead enaergy.

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 inclusicn andfor 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 excduded materials and energy inputs include:
*  Proprietary 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. Whenaver available, supplier data was used for raw materials used in the producfion 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 Morth America. The geographical scope of the
raw material acquisition is USA, Mexico, Africa, taly, Spain, Turkey, Portugal, Canada and China. Customer distribution,
site installation and use portions of the life cycle is mosthy North America. This LCA uses country-specific energy datasats
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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 COy emissions
per unit of electricity by the Mexican grid and its proximity to the STRV emission value (values taken from The Climate

Registry, 2018). Overall, the gecgraphic coverage of primary data is considered good.
Time

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 LCI 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 time coverage of the datasets is congidered good and meets the requirement of the PCR that all
data be updated within a 10-year pericd. The specific fime 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-matering
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 relafive to the actual supply chain of
Republic. While improved life cycle data from suppliers would improve technological coverage, the use of lower quality
generic datasets does meet the geal of this LCA.

2.7. Period under Review

The pericd under review is calendar year 2018.

General principles of allocation were based on 13S0 14040/44. There are no products other than ceramic files 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 required. To derive a per unit value for manufacturing inputs such as electricity, thermal energy and
water, allocation based on total production in sguare meters was adopted. Allocation was most prevalent in the
secondary GaBi datasets used fo represent upstream processes. As a default, GaBi datasets use a physical mass basis
for allocation. Throughout the study recycled materials 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

Tabla E.Trlilt o v hulﬂi aite ﬁl

Fual type Diesel
Liters of fusl 39,0625 L/ 100km
Vehicle typa Heawy Duty Truck -
Transport distance 800 ki
Capacity utilization BE W
Waight of total products transportad 22 BT9.619 kg
Capacity utilization volume factor 1 -
Table 9. Installation into the bui:lﬂ |ﬁ
Mortar 407 kg
Grout 0.212 kg
Acrylata 0.043 kg
Met freshwater consumption specified by watar source and fate ﬁ.mm?:nﬂs;m' ma3
Product loss per functional unit 0.94 kg
Wmnmaﬁusuﬂmmnm:ﬂm si:_ahchmwaata 1.105 kg
processing, genaratad by product installation
Packaging waste, cardboard 0.14 kg
Packaging 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 0.98 kg COz
WOC content of flooring MEA pgim®
Table 10. Refarance ﬁu Life
RSL ™ yearns
Declared product propartias (at the gate) and finishes, etc. Sea Tabla 1 -
Installation per
Design application recommendation by -
manufacturar
An assumad quality of work, when installed in accordance with tha Acceptad industry .
manufaciurars instructions standard
Mormal building
Indoor environment (if relevant for indoor applications) oparating -
conditions
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MNofmal building
Usa conditions, .g. frequency of use, mechanical exposure oparating -
conditions

Table 11. Maintenance EZ'

Use phasa parameters as recommanded gy TOHA

Maintanance process information uidalinas
Dust mop 27,375 Cycles! RSL and Cycles! ESL
Damp map 2,700 Cycles! RSL and Cycles! ESL
Met freshwater consumption specified by watar 0.05 m3 tap me
source and fate water, evaporated
Enargy input, specified by activity, typa and 0 KWh/m?
amaount floos/ys
Direct emissions to ambient air, soil and water - kg

Floor cleaned with dust mop daily and with damp
mop 36 times/year for commercial applications

Table 12. End of life |¢'I-CA|

Furthar assumptions for scanario devalopment

Product is either disposed of with
Assumplions for scenario developmeant the undarlying floor or manually
ramoved via scraping

- Collected separately Z369 kg
' 5 Collectad with mixed construction waste 1] kg
Reuse 1] kg
Recycling o kg
Landfill Z3.69 kg
Incineration 1] kg
Incinaration with anergy recovery 1] kg
Energy conversion efficiancy rate B4-94 %
Disposal Product or materal for final deposition Z3 69 kg
Remavals 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, B,
and BT). Scenario tables related to these phases is omitted above.
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CERTIFIED

MNorth American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain - Accordir o 150 140
as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 1580 and 150 21330720

4. Life Cycle Assessment Results

Table 13. Description of the system boundary modules

BEMEFITS AND
COMNSTRUCTION] LOADS
PRODUCT STAGE PROCESS USE STAGE END OF LIFE STAGE BEYOND THE
STAGE SYETEM
BOUNDARY
Al A2 Ad | AS B1| B2| B3 BS| BE | BT ci| c2{ c3 | c4 o

Cperatonal ‘Water

Usa Durina Product
]
5| Deconstruction

Transpon
‘Wasie
ProcosSing
Disposal
Reusa,
aqvery,
Potenteal

gate o sie

%’
;

Ravw matarial
supply

!
E

x| X [ xX] X[ X

Azsembly/
Install
Use
Repair
x| Replacement |@

=

|cradie 1o Grave

=
4

4.1. Life Cycle Impact Assessment Results

Table 14. Horth American Impact Assessment Results (TRACI 2.1

TRACIVZA | A1-A3 Ad AS BA B2 B3 B4 Bs B8 BT i cz c3 c4 D
ﬂ Ty 50 1.07E-0% S56E09 5.35E-03 ODOEHDD  D.EEEAS QOOE+DD  DOOE#OD  QDOE+D0  DOOERDD  OUDDEO0  OLDDESDD  B.SSE-D4 QDOEHOD  4ASTELE MND
EP I'hg N l:|] 147503 £ ESE-04 4.55E-0& (DLO0E +DD 1.12E08 QODEHDD  DUODEWOD QDDEDD  DLOOERDD QUDDE#DD  QUODEEDD BISE-IE CUDDEDD 133604 BAND
GWP [kg
i A41EId 133Ee00  ZSEE«00  OOOEeDD  FASEND QOOE+DD  DLOOE#OD  QDOE«D0  OOO0EeDD  OUDOEO0  ODOE+DD  ZELE-DE QOOE+Ol  SSGEO] MND
OOP kg
CFC 11 q] 3.1SE-10 -602E-15  3SIEAD OOOE+DD  1.E0E-13 QOOE+DD  DLOGE#OD  OOOEWD0  OO0EeDD  OUDOEWO0 @ OOOE+DD  -LADE-IS QDOEeDD  -459E-14 MMND
)
Resources
21.43E0d T ISEe00  ISSE«00  OO0EeDD  1ATESD QOOE+DD  DLOOE#OD  QDOEWD0  OOO0EeDD  OUDOEO0  ODOE+DD S 3ZE-DE QOGEsOD  FOOEeDD MND
PCOCP [kg
On g 42150 130 5 4E-0Z OOOE+DBD  5EIE-4 QOOE+DD  DLOGE#OD = OOOE«D0  O00EeDD  OUDOEO0  OLDOE+DD | 3ORE-IO QODOEsOD  SUISEOR MMND

MOP a [k Sbeng] 7 I7E-DE I31E-07 S44EDE  OO00E0  F96E0S  OD0E«O0  OO00E+D0  OUDDE#O0  ODOE+DD  DUOOEROD | QUDOERO0 S 37E08 QDOEHD 41307 KD

ADP e [, LHW LEIEGR | 171601 | 2.F3Ee01  OO0EWND | 1326001 QODOEsDD  0O00EeD0  QDDE#D0  QUDOEsDD | OOOESDD | QUDOEeD0 398600 QUDOEeDD  LSSEM0l | wRD

.‘F‘M SD,--IC‘ 1.BSE-0F A DE-OF 4.B4E-03 AL DONE 4000 1 29E-05 QDCEDD  DLOOEDD QWDOE+DD  QDDEDD  DOOERDD QUDDEFDD G E3E-04 QUDDEDD  4.20E-03 WRD
EF [kg PO.? ng) 3.TEE-02 116803 B.BEE-M CO0EWED  BEA2E-DE QDOE+D0  DOCE+DD  ODOEWO0  O00OE+DD  DUOOESD0 | QUDOERDOD 1 SOE04 OUDOE+D0  S.5FE04 WD
GWP 100 kg €O,
- 142E+00 123E400  2SEEROD QDOEDD  P4TEAR QDOE+O0  DOOE+DD  OUDOE+O0  O.0OE+D0  DUOOEFD0  QUDOEROD T EREOL ODOE+DD  1.O0E+DD WD
ODF [y CFE-11

2.53E-10 S33E-15 2TTE-10 OO0EsD  192E-12 QDOE+DD  DOCEsDD  OUDOE+O0 | ODOEeDD  DUODESDD  QUDOEROD 12416 OUDOE#DD  S5.50E-15 RO
POCE kg athara
aq] 1A47E-03 E.76E-04  7.35E-D4 OO0EHED  1S3E-DE QDOEDD  DOOE+DD  OUDOE+O0  Q.OOE+D0  DUOOEFDD  QUDOERDD  -223E-04 OUDOEwD0  3.GEE-O4 WD
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ENVIRONMENTAL PRODUCT DECLARATION
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MNorth American Ceramic Tile: Mosaic, Quarry, Pressed Floor, Glazed Wall and Porcelain

tilebar

CERTIFIED

ccording to 150

as defined by ANSI 137.1 American National Standard Specification for Ceramic Tile EN 15804 and 150 219
4.2. Life Cycle Inventory Results
Table 16. Resource Use
Panameren A1-A3 Ad AS B2 B3 B4 BS B& B7 c1 c2 c3 c4 D
R ML LHW) S4%EH00  3.30E-04  1STEHO0  O.DOEX00  TESE-D3  OOOEH0 C.OOEHD0  OOOEH00  O.00EH00  O.OOEHD0  0.00E00 124504 OUOOEHO0  L24E4H00  WeD
FFRw [MJ, LHY] 0005300 0OD0E4D0  OOOEH00  DUDOE4D0  OLOOE+DD  OQUOOEH00  OLOOE+DD  O.00SH00  DUDOE#D0  O.0OEHD0  DUDOE400 OUOOEHD0 CLODEHO0  OLOOEHID W
NRFR, MU LHY] 15302 L7ZEH 13%EH0L  DUDOEHO0  13ZE01  QOOSHI0  D.OOEHDD  O.OOSHD0 OUDOEHD0  OLDOEHD0  DUDOE400  4.00E400 CLODEHD0  L1.99EH11  weo
MRFR, MU, LHY]  000E400  O.00E+D0  OOOEHD0  OOOEHD0  QOOEHD0  QUOOEHD  OLOOEHD0 OOOEHD0  O.00EHD0  OLOODEH0 O.O0E#00  DUOOEHDD OODEHO OO0EH0D0  weo
5M [kg] 13EEHI0  OQUOOEHD0 447EO  O.O0EX00  DOOEHD0  QUOOEX0  O.00EHD0  OLODEHDD O.00E400  O.OOEHDD  0.00E#00 OOOEHD0  QOOEHD DUDDEHDD  weo
REF [MJ, LHV] OO0E400  OUDOE+D0  OOOEH00  O.00E#00  CLOCEHD0  OOOEH00  C.OCEHD0 OOOEH00  O.00E400  O.OCE+D0  0.00E400 OC.OCE4D0  OUOOEHO0  OUDDE4D0  Weo
MRSF [MJ,LHV]  000S400 000EHD0 O000SH00 0.00EX00  OUOCEHD0  OOOSH00  OLOCE+D0 OOOEHO0 0.00E+00 O.00EH00  (L0DE300 O.00EHD0  OQLODEHDO OLDOEHD  weas
RE [M, LK) OO0E400  OUDOE+D0  OOOEH00  O.00E#00  CLOCEHD0  OOOEH00  C.OCEHD0 OOOEH00  O.00E400  O.OCE+D0  0.00E400 OC.OCE4D0  OUOOEHO0  OUDDE4D0  Weo
PW [ 175E02  206E-03  TASEOE  OOOEAO0  .TEE-O  OOOEH0 C.OOEHD0  OOOEH00  O.00EH00  O.OOEHD0  O.00ES00 450604 OUOOEHO0  LESE-D3  weo
Table 17. Output Flows and Waste Calegories
Panameren Al-A3 Ad A5 BA B2 B3 B4 BS BE BT (1] c2 c3 c4 5]
HWD [ig] 153607 435607 EAXE-08  O.00EH00  S4SE-08 00000 COOE400  OO0E:00 COOEHD0  OOOEH00  D.O0EH0 324508 OOOEHI0  LOTEDE WeD
HWE [lg] 313601 E4TE-M  10SEH0  D.00EHI0  TOOSE-03  O.OOES00  DOOE4D0  OOOEH00  DO0E4D0  OOOEHD0  DDOEHD0  LAE-DS  DOOEH00  LITEHDL WD
M"' WEEIST upmeps  assEde  £4S507  000EH0 BeSof  DO0ES0D  OO0SH00  OOOES00  COOESDD  DOOEHI0  DOOEN  AOVEGE  OO0ES00  LS4SOT  wes
ILLES g or
o 3593603 3E060%  454E-04  DO0EH0 239605 OOOEX00  OOOE4D0  OO0E:00  DOOEHD0  OOOEH00  DDOEHN0  EEIE05  DOOEHI0  LU4ED4  MeD
CHU [kg] 0.00E#00  CLOCEHD0  OO0E300  O.00E400 OO0E+00  0.00E#00 C.OCE400 OO0E:00 C.O0E+00 OOO0E+00 D.00E+00 OC.OCE+D0 OO0EH00  COCE4D0 e
ME: ] D.00EX00  CLOOEHDD  S45E-02  O.00EH00  OOOEH00  O.00E300  C.OOE4D0  OOOE:00 C.O0E4D0  OOOEH00  D.O0EH00  O.00E+D0  OOOEHI0  C.ODEHDD  We
MER [ig] 0.00E#00  D.O0E+D0  3568-03 000400 OO0E#00 0.00E#00 DO0E400 OOOE:00 D.O0E400 OOOEHO0 D000 D.O0E+00 QOOEH00  DODE4D0  weo
EE[MJ,LHV] = 0.00E#00 0.00E400 139E-02  OWOEHD0 OODEHD0  O.00E#00  OOOEHD0  OUOOE:00 O.00EH00  CLOOEHDD  DO0EH00  O.OOEH0  QOOEHD  DODEHDD  wes
Table 18. Carbon Emissions and Removals
FPARAMETER PARAMETER INDUSTRY AVERAGE Unar
BCRP Biogenic Caroon Remowal from Product 0.14 kg CO;
ECEF Eins:nicl:xbnn [Emission from Froduct 0.12 kg OO
BLRE Binﬁ\eni:turb-m Femoval from Pacl:uﬁ;lrﬁ 0.58 kg OOy
BCEE Binﬁmi:t.urbon Emiission from Pa:l.asitﬁ 0.42 ke OO

MNote: All acronyms can be found in Section 6.
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According to 150 14025
EN 15804 and 150 21930:2017

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

5. LCA Interpretation

For TCMA member's ceramic tile products, Global Warming (GWP) and Abiotic Depletion of fossil fuels are the impact
ries 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 proeduct. A1-A3 includes raw material sourcing, transportation, manufacturing. The

second largest life cycle stage is A5 in terms of global warming impacts which is transport of product to customer.

For ceramic files, in the sourcing and extraction stage, the |argest contributors to the impacts in terms of raw materials
are clay (20.2%), feldspar (2.1%), sand (5.7%) and glaze (0.5%). Within manufacturing, eleciricity 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 taxt of the acronyms found in Section 0 are found in Table 19.

Table 19. Acro g
ACRONYM | TEXT | ACROMNYM | TexT
LCA Indicators
ADP-

Abdotic depletion patential for non-fossll resources GWP Global warming potential

elamants
ADP-fossd  Abiotic depletion patential for fogsil resources
AR Acidification potential of soll and watar POCP Fhotochemical ozone creation potential
EP Eutrophication potentisl Resources  Depletion of non-renewable fossil fuels

Use of renewable primary energy excluding

oPD Depletion of stratospheric ozone lEyear

Use of renewable primary energy resownces used

RPRe renewable primary energy resownces used as raw RFFu

mabenals
Use of non-renewable primary enengy excluding

&5 raw matenals

Uze of non-renewable primary energy resouncas

NRFRz mmwmrmuﬂn MRFRY used as raw tala
EM Uze of secondary malerials FW Het use of fresh water
R&F Use of renewable secondary fusls NRSF Use of non-renewable sacondary fuals
HWD Digposed-of-nazardous waste MH Materals for recycling
NHWD Dispesed-of non-hazardows wasis MER Materiats for energy recovery
HLRW High-leved radicactive waste, conditioned, to final ILLRW Intermediate- and low-level radinactive waste,
reposilory conditioned, 1o final repository
cRU Componants fior Peuse EE Exported anargy

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