Guide to EPDs

for Ceramic Tile,
Mortar, and Grout
Made Iin North

America

2024

UL-Certi ed Green
1ISO Building

STAN DA RDIZED Credits

PCRs

Independen tly Veri ed
CREDIBILITY

Natura |
Resources

Environmental Product Declaration Tile

TILE MORTAR GROUT Counci |

Transpar ency

ENERGY Carbon
DEMAN D  Footprint

5-YEAR IMPACT ASSESSMENT

ATMOSPHERE
LOW ENVIRONMEN TAL IMPACT

~ CRADLE -TO-GRAV E




Total
Transparency

]
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the environmental footprints of North
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grout across all major impact categories

within a 75-year building service life.

Specify ceramic tile, mortar and grout

covered by the EPDs to ful Il requirements b
of leading green building programs. '

These EPDs are initiatives of the Tile Council of N orth
America and participating members. Data analysis

and modeling were performed by WAP Sustain
ability Consulting. Third-party certi cation by UL
Environment ensures conformance to 1ISO standards

for EPDs and LCAs.
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TOTAL TRANSPARENCY

EPDs FOR NORTH AMERICAN-MADE
CERAMIC TILE, MORTAR, AND GROUT

e environmental product declarations (EPDs) for
North American-made ceramic tile, mortar, and grout

provide a comprehensive overview of how these pro-

ducts impact the environment. e combination of #
three provides environmental impact data, per sguar
meter, of the main materials used to set tile.

e EPDs address the most important environmental
considerations a ecting the well-being of the plaard
those who call it home—speci cally, global warming,
fossil fuel resource depletion, acidi cation, snimgna-
tion, eutrophication, and ozone depletion.

And, because EPDs and product environmental
transparency are increasingly required in green
construction standards and rating systems, spegifyi

ceramic tiles, mortars, and grouts covered by the

EPDs can help achieve green building points and
meet transparency requirements. In fact, as most
green building standards, codes and rating systems
provide incremental credit for the use of each pmd
covered by an EPD, using tile in a project, with the
accompanying mortar and grout, means that a stilgle
installation using materials covered by North Amari
EPDs could potentially contribute “three timesX3’

The Credibility Process

When selecting construction materials, it’s impaotta
to know decisions are supported by reliable, life
cycle-based sustainability information. For the tior
American-made Ceramic Tile, Mortar, and Grout
EPDs, the life-cycle assessments were independently
performed by WAP Sustainability Consulting, all
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per the ISO standard 14040/44.CA Principles,
Framework, Requirements, and GuideAddgionally,

UL Environment, as Program Operator, veried the
validity of the LCAs and certi ed the requirements
of ISO 14025 Principles and Procedures for E&fik
ISO 21930Core Rules for EPDs of Construction Produc
and Servicesgere met. Conformance to these standards,
plus certi cation of the EPDs by a globally recizgd
sustainability leader, ensures the EPDs are aasurat
unsubstantiated marketing claims or other attengits
“green washing.”

To produce the EPDs, the participating manufacturers

provided extensive data on their materials and epera
tions and participated in a cradle-to-grave evaduabf
their products, from raw material sourcing/extranti
through manufacturing, delivery, installation, uaad
end of life.

For each EPD, the specic environmental impacts

measured, and the methodology for measuring those,
are dictated by a Product Category Rule (PCR). For
the tile EPD, the North American PCR, UL 10010-7
Part B: Flooring EPD Requirements v2.0, was folldwe
Using product category rules developed for all iogr
allows tile covered by the EPD to be compared teot
ooring products evaluated under the same PCR.

For the mortar and grout EPDs, the North
American PCR, UL Part B: Cement-Based Grout,
Adhesive Mortar, and Leveling Underlayment EPD
Requirements v1.0, was followed.

e standardized reporting of tile, mortar and grout
required by the PCRs additionally provides transpeye
and prevents green washing, as all parameters and
impacts in the PCR must be reported, not just those

areas in which a product performs well.

DATA COLLECTION

North American ceramic tile, mor -
tar and grout manufacturers submit
extensive data on their materials
and operations, covering everything
from raw material sourcing and
extraction through end of life.

DATA ANALYSIS AND LIFE-
CYCLE ASSESSMENT (LCA)

Sustainability leader WAP ana -

lyzes the data to determine the
environmental impacts and life-cycle
assessments of North American-
made ceramic tile, mortar and grout.

REVIEW OF DRAFT REPORT

Sustainability leader UL Environment
independently evaluates and certi es
that PCRs were followed, as well as ISO
14025, 1SO 21930, and ISO 1404044
standards for EPDs and LCAs.

EXTERNAL VERIFICATION

A panel of independent stakeholders
veries conformance to standards,
applicability of the PCR, and that the
information presented is accurate,
not unsubstantiated marketing claims
or other a ttempts at green washing.

EPD CERTIFICATION
AND REGISTRATION
UL Environment certi es the EPDs
and registers them in its online

Sustainable Product Database,

SPOT, a publicly available resource
for authentic and credible environ -
mental product information.
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TOTAL TRANSPARENCY

EPDs FOR NORTH AMERICAN-MADE
CERAMIC TILE, MORTAR, AND GROUT

Products Covered by the EPDs

Because the EPDs are based on aggregated datalfirom
participating manufacturers, they are “generi¢hon-
proprietary” EPDs. As most major North American tile
industry manufacturers participated, over 85% aftiNo
American-made products are covered: 3.4 billion sgjua
feet of tile and 1 billion kilograms of mortar agcout.

To nd out if a specic product line is covered lay
certi ed EPD, contact the participating manufactuse

Participating Tile Manufacturers
American Wonder Porcelain
Arto

Crossville

Dal-Tile Corporation

Del Conca USA

FloridaTile

Interceramic

Ironrock

Porcelanite Lamosa
Portobello America

Quarry Tile Company
StonePeak Ceramics
Vitromex de Norteamérica

Participating Grout and Mortar Manufacturers
Ardex

Bostik
Cemenquin/Cement Pro
Cemix/Texrite

Crest

Custom Building Products
HB Fuller/Tec
Interceramic

Laticrete

Mapei

Parex

Schluter

The EPDs were initiated by Tile
Council of North America (TCNA)
and its participating members,

with data analysis and modeling by
WAP Sustainability and third-party,
independent certi cation by UL
Environment.

TILE COUNCIL OF NORTH AMERICA, INC.

L
sad

WAP sty

U

Solutions

Download the EPDs at

TCNAtile.com
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Just as nutrition labels inform the
calorie conscious on food

choices, an EPD informs with
respect to sustainability. When using
the North American-made Tile EPD
alongside other ooring products’
generic EPDs, one thing is clear:
Overall ceramic tile has the lowest
75-year environmental impact per
square meter. Similarly, the industry-
wide EPDs for North American-
made mortar and grout report very
low 75-year environmental impacts
per installed square meter.

Environmental Facts
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EnvironmentalFacts

FunctionalUnit: 1 m? of InstalledGrout
(ApplicationRate,O.Zleg/mz)

ReferenceServiceLife (RSL)6 iYears

Tile Grout Ingredients:Sand White Cement Limestone Grey
CementCalciumAluminate,CalciumFormate Other Additives

6 Y EARMPACTASSESSMENT Tol
GlobalwarmingPotential (kgCQ eq) 0.i67
Acidification Potential (kg SQ eq) 0.111ATg
OzoneDepletion Potential (kgR11eq) 6 XELT
SmogPotential (kg K; eq) 6Xio rnii
EutrophicationPotential (kg Eeq) X E05
&}e+]o Z <DeplEtiov X1
OTHERNFORMATION

VOCEmissiongCDPHsection01350 Meets
RecycledContent Varies
GreenSquared®ertification SomeGrout
ANSIA118.6,ANSIA118.7 Meets

Visitwww. TCNALile.conior further in 6 @ation.

EnvironmentalFacts

FunctionalUnit: 1 m? of InstalledTile Mortar
(ApplicationRate 4.07kg/m?)

ReferenceServiceLife(RSL)6 iYears

ANSIA118.15,S013007

TileMortar Ingredients:Sand CalciumCarbonate GreyCement,
White Cement EthyleneVinyl Acetate Admixture,CelluloseEther,
OtherAdditives

Visitwww. TCNALile.contor further in 6 @ation.

6 fYEARMPACTASSESSMENT Tofal
GlobalWarmingPotential (kgCQ eq) 2.0
Acidification Potential (kg SQ eq) 0.0i16 ¢
OzoneDepletionPotential (kgR11eq) TXEI
SmogPotential (kg K; eq) 0.i6g
EutrophicationPotential (kg Eeq) 0 X 1619
&}ee]o Z <}pE % 0 S]}v 8 X il
OTHERNFORMATION
VOCEmissionsCDPHSection01350 Meets
RecycledContent Varies
GreenSquared®ertification SomeMortar
ANSIA118.1,ANSIA118.4,ANSIA118.11,

Meets
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CREDITS AND COMPLIANCE

NORTH AMERICAN-MADE
CERAMIC TILE, MORTAR, AND GROUT

LEED v4.1

Product Declarations, up to 2

Under the credit category Building Product Disclasand Optimization—Environmental

points toward LEEDrg&ation can be earned by using

products with EPDs, such as North American-made neceile, mortar and grout.

Option 1 (1 Point)

Environmental Product Declaration AND OR

One point can be earned for using at least 20 di erent
permanently installed “products,” which are construction
materials that meet one of the speci ed disclosure criteria
and are therefore eligible for the valuation associated with
that disclosure criteria. Valuations for such materials are
awarded on a per-material basis, and this LEED point
is earned by using enough materials that their combined
valuations total at least 20 “products.”

Disclosure Criteria Valuation
Proprietary LCA (Internally Reviewed) 1 product
Proprietary EPD (Internally Reviewed) 1 product
Generic EPD ( ird-Party Certi ed) 1 product

Proprietary EPD ( ird-Party Certi ed) 1.5 products

Materials that meet multiple criteria are eligitaly

for the highest valuation available; the valuations

cannot be combined. Also, materials must be sourced

from at least ve di erent manufacturers.

m Products covered by the North American-
made Ceramic Tile, Mortar, and Grout EPDs

can each contribute at least product toward the

20-product requirement. For example, for a projeith

8 di erent tiles installed with the same mortar laiterent

grouts (all covered by EPDs), the 17 products [&siti

8 grouts, 1 mortar) would contribute 8.5 “produdtsiard

the 20-product requirement (Example A). In the same

scenario, if the mortar, grout, and 1 of the 8stildso have

a proprietary EPD, the same 17 tiles and relateterias
would contribute 13.5 “products” (Example B).

Example A
(8 tiles + 1 mortar + 8 grouts) x .5 produet8.5

Example B
(1 tile x 1 product) + (1 mortar x 1 product)
+ (8 grouts x 1 product) + (7 tiles x .5 produst4p.5

Option 2 (1 Point)

Multi-Attribute Optimization

One point can be earned by using products with
improved, or plans for improved environmental life-
cycle impacts when at least 10 of those produ&s ar
used or those products comprise at least 10% of the
total value of permanently installed products ir th
project. Valuations for such materials are awarded o
a per-material basis, and this LEED point is earrsd
using enough materials that their combined valuegio
total at least 10 “products” or 10% of the totalueabf

the project.

Optimization Criteria Valuation

Life-Cycle Impact Reduction Plan % product or 50% cost

Reduced Global Warming Potential (GWP) 1 producti0% cost

10% Reduced GWP
20% Reduced GWP & 5% Reduction

in Two Other Impact Categories
m For this LEED point, generic EPDs
provide a convenient baseline for
comparison, and manufacturers of tiles, mortars, or
grouts included in generic EPDs that also have one
or more proprietary EPDs have the option to show
below-industry-average impacts or an impact reduactio
plan, either of which can contribute to meeting the
10-product or 10% value threshold.

1.5 products or 150% cost

2 products or 200% cost

Example calculation 1: For a project with $1,000,00
permanently installed products, including $20,000 of
mortar and grout with GWP 10% lower than industry
average, and $80,000 of ceramic tiles for which the
manufacturer has included a publicly availableoacti
plan to reduce life-cycle environmental impacts:

[$20K (mortar and grout value) x 150%]
+ [$80K (tile value) x 50%]

$1M (all materials value)

= 7%
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In the previous example using the cost calculationand 1 mortar with GWP 10% lower than industry

method, the contribution of the tile and related
installation materials toward the 10% minimum would
be 7% (70% of the requirement).

Example calculation 2: For a project with 2 di eten
tiles with GWP lower than industry average, 1 titgh

a life-cycle impact reduction plan, 3 di erent grsut
with life-cycle environmental impact reduction psan

average:

(2 tiles x 1 product) + (1 tile x .5 product) +
(3 grout x .5 product) + (1 mortar x 1.5 producty.5

In the above example using the product calculation
method, the 7 tiles and related installation magksi
would contribute 5.5 “products” toward the 10-pradu
minimum (55% of the requirement).

Green Globes ANSI/GBI 01-2019

Under the provisions of Section 10Rroduct Life Cyclesing North American-made ceramic tiles, mortars, and/or
grouts can contribute toward the 29 available points for using products with EPDs.

19 points are awarded for using products vatadle-to-gatelife-cycle evaluations based on:

AND /
OR

EPDs:
Generic or Proprietary

ird-Party Veri ed Proprietary
Life-Cycle Assessment

AND /

e ird-Party Certi cation to

Multiple Attribute Standards

10 points are awarded for using products vatadle-to-gravelife-cycle evaluations based on:

AND /
OR

EPDs:
Generic or Proprietary

Products recognized as having cradle-to-graveciitde
evaluations are additionally recognized for créatgate.

ird-Party Veri ed Proprietary
Life-Cycle Assessment

Without limit, using North American-
made ceramic tiles, mortars, and grouts

Points are awarded based on the number of products use&_overed by EPDs will contribute to this requirement

Products with EPDs are valued the same, regardless o

whether their EPDs are generic or proprietary; both

contribute equally toward the product total.

# Products Points

30+ 19
29 14

28 13

27 12

Cradle-to-Gate gg i(l)
Life-Cycle Evaluations on 9
23 8

22 7

21 6

20 5

10 10

9 9

Cradle-to-Grave 8 8
Life-Cycle Evaluations 7 7
6 6

5 5

pna cradle-to-gate and cradle-to-grave basis. Products
that are also Green Squared Certi ed® will earn double
points under the cradle-to-gate provisions for also
meeting the requirement for products with third-party
certi cations based on multiple attribute standards.

Sample calculation for a project with 10 tile prothy 2
mortars, and 10 grouts covered by the EPD:
7 Points (22 products with cradle-to-gate, cedtoy EPD)

+ 10 Points (22 products with cradle-to-grave, ets@red by EPD)
= 17 Total Points

Sample calculation for the same project, but with 3 of
the tile products, 1 mortar and 2 grouts additionally
having Green Squared® Certi cation:

13 Pointy(28 products; 22 with cradle-to-gate, covered by
EPD, 6 of which are additionally recognized as
Green Squared Certi ed®)
+ 10 Pointq22 products with cradle-to-grave, also covered
by EPD)
= 23 Total Points

Guide to the EPD for Ceramic Tile Made in North Am

erica 2024 | TNC57



CREDITS AND COMPLIANCE

NORTH AMERICAN-MADE
CERAMIC TILE, MORTAR, AND GROUT

NAHB National Green
Building Standard

NAHB National Green Building Standard is commonly
referred to as ICC 700. North American-made ceramic
tile can help achieve points under Section 611.4, Product &=
Declarations, in this ANSI-approved standard and rating r;
system for residential construction. In this section of the 28
standard, 5 points are awarded if EPDs are submitted
for 10 di erent products installed in the building project.
Each building material with an industry-wide EPD
contributes a full ‘product’ toward the 10-product goal.
Each building material with a product-specic EPD
contributes two ‘products’ toward the 10-product goal.

uct-speci ¢ EPDs count double, expanding opportuni
ties for garnering the previously discussed 5 points and
creating the possibility of satisfying the 10-product re
quirement solely with tile installations alone!

m Furthermore, the North American-made
Additionally, up to 10 points can be awarded under Ceramic Tile, Mortar, and Grout EPDs
Section 610, Life Cycle Analysis, for using products report environmental impacts over 75 years, as analyzed
with lower environmental impacts, compared to products PY GaBi LCA software, according to the requirements
intended for the same use. To garner points under Section Of the standard, ful lling the 60-year minimum building
610, the selected product must improve upon multiple service life with no requirement to account for product
environmental impacts by an average of 15%, with the réPlacements.

number of points awarded tied to the number of impact When choosing between tile and an alternate ooring
categories in which the selected product performs better. material, using ceramic tile covered by the EPD is

Applicable Impact Categories: advantageous when building to this standard, becaus

Number of . : . the EPD shows very low environmental impacts in all
Impact Points  * Fossil fuel consumption ] )
Categories « Global warming potential categories. In fact, tile covered by the EPD hasltwest
» Acidi cation potential impact in all six impact categories, as comparethé¢o
z - Eutrophication potential impacts reported for other common ooring options i
3 3 +Ozone depletion potential their publicly available, generic EPDs. Refer te b-year

e standard requires that the LCA tool used to

impact analysis graphs included in this guide foaitie

determine the environmental impacts must be based on aWhen choosing between speci c tiles, mortars, and/o
minimum reference service life for a building of 60 years. grouts, products covered by generic EPDs will dolutly

It allows comparisons to be made between di erent types contribute when such products also have proprietary
of products with the same use. It also allows comparison EPDs showing impacts that are on average 15% lawer,
of individual product impacts to the industry averages for compared to the industry average reported in theige

the same product type.

Each tiling product covered by the North American-
made tile, mortar and/or grout EPDs contributes a full
product toward the 10-product threshold specied by
Section 611.4 of this standard. ose which have prod

EPD, in at least 4 categories.

Additionally, products that are Green Squared CeatP
can also contribute points as detailed elsewherthédn
NAHB Green Building Standard. Refer to the Tile and
Green Building chart iTile: e Natural Choicefor details.
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International Green Construction Code (1IgCO)
Powered by ASHRAE Standard 189.1

About IgCC: An initiative of the Inter- In IgCC Section 901.4.1.4 (ASHRAE 189.1
national Code Council (ICC). IgCC was Section 9.4.1.4.2Multiple-Attribute Prod
developed as model code language for statesict Declaration or Certificati@nleast 10

and municipalities to establish baseline-sus di erent products installed in the building
tainability requirements for new and exist- by the time occupancy is allowed shall have

ing commercial buildings. a generic EPD, have a proprietary EPD,

conform to a third-party multi-attribute
About ASHRAE 189.1: An ANSI- certi cation, or have a third-party reviewed
approved standard, ASHRAE 189.1 was life cycle assessment (LCA).

designed to be incorporated into governing
jurisdictions’ codes and ordinances for eom
mercial buildings and enforced by building

o cials and inspectors.

IgCC and ASHRAE Standard 189.1 are m Each tiling product used, if covered by one
now integrated into a single model code or more of the North American made

and standard for high-performance build Ceramic Tile, Mortar, and/or Grout EPDs, counts as
ings. one product toward the ten-product threshold.
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CREDITS AND COMPLIANCE

NORTH AMERICAN-MADE
CERAMIC TILE, MORTAR, AND GROUT

Collaborative for High
Performance Schools (CHPS)

Under Section MW 6.1, Environmental Product
Declarations, 2 points are available for using
products with EPDs. To earn them,
the standard requires selection of at
least 10 products with third party
certied EPDs conforming to

ISO 14025 and/or ISO 21930.
Products are valued the same,
whether their EPDs are generic

or proprietary.

EPD

North American-made ceramic tile,

mortar and grout can contribute a
toward earning these points, as the

EPDs have been third-party certi ed

by UL Environment as conforming to

ISO standardsfor EPDs.
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CALGreen GSA P-100
Facilities Standards

is standard is part of the California Building
Standards Code and is commonly adopted as model
language by developers of green building standsndls

is standard incorporates sustainability criteriantd
design standards for the construction of government-
rating systems in other parts of the country. funded buildings. Section 3.4 (Interior Performance
Section A5.409.3 for Non-Residential Construction sets forth several provisions for ceramic tile:

requires at least 50% use of materials or assemblies based «g5<eline” and Tier 1 High Performance provisian

on life-cycle assessment (LCA) of their global warming specify that tiles conform to ANSI A137.1, the ANSI
potential (climate change/greenhouse gases) and tWOgiandard for ceramic tile, and be Green Squared

more environmental impacts from the list below: Certi ed.®

* Fossil fuel depletion e Tier 2 High Performance and Tier 3 High Perfor

* Stratospheric ozone depletion mance provisions specify that tiles conform to ANSI
* Acidi cation of land and water resources A137.1, the ANSI standard for ceramic tile, be Gree
* Eutrophication Squared Certi ed,® and have a publicly-availabl®EP

Photochemical oxidants (smog)
m Tiles covered by the North American-
m Tiling products covered by the North made Ceramic Tile EPD are eligible for use
American-made Ceramic Tile, Mortar on Tier 2 and Tier 3 federal building projects, provided
and/or Grout EPDs are eligible for consideration under they are also Green Squared Certi*fethd meet the tile
this section of CALGreen, as the EPDs provides LCA performance standards given in ANSI A137.1.
data and address the referenced environmental impacts.«ygte: At the time of this publication, there are no GSA

P-100 provisions for tile mortar or tile grout.
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ENVIRONMENTAL FOOTPRINT:
TILE, MORTAR AND GROUT

A 75-YEAR IMPACT ANALYSIS
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Global Warming Potential (GWP)

GWP, commonly referred to as “carbon footprint,”is e 75-year GWP for North American-made

measured by emissions of carbon-equivalent gases anderamic Tile, Mortar and Grout, based on their EPDs,

relates to climate change. is 19.6 kg CO equivalent (eq.) per square meter for
tile, 2.9 kg per rafor mortar, and 0.2 kg per frfor
grout.

GWP: Tile vs Other Types of Flooring

450.0

400.0
350.0
300.0
kgCO <« % & u
250.0
- 2000
[
o
(&)
€
2 1500 Highest from Sampling of Various Broadloom Carpatds: 432.5
P Lowest from Sampling of Various Broadloom Carpetds: 261.6
Highest from Sampling of Various Carpet Tile Braz@$.1
: Lowest from Sampling of Various Carpet Tile Bra8d$
1000 f North American Rubber Flooring: 44.2 )
North American Heterogeneous Vinyl: 26.1 When compared to UL Certied EPDs
- North American Homogeneous Vinyl: 29.2 for other types of ooring developed under
E00 N | North American VCT: 26.9 _ the 2018 North American Flooring PCR,
North American Rigid Core (Includes LVT & LVP): 64.3 UL 10010-7. tile h he | 75
' North American Vinyl Tile (Includes LVT): 41.8 -7, tile has the lowest -year
- North American Ceramic Tile: 19.6 GWP value.

Guide to the EPD for Ceramic Tile Made in North Am erica 2024 | TNC 63



ENVIRONMENTAL FOOTPRINT:

TILE, MORTAR AND GROUT
A 75-YEAR IMPACT ANALYSIS

Photochemical Oxidant Creation Potential (POCP)

POCP is directly linked to smog formation. Smog e 75-year POCP for North American-made

is harmful to humans and animals, most notably for Ceramic Tile, Mortar, and Grout, based on their EBD
aggravating bronchial-related diseases; it alsibiitsh is 0.8 kg Q equivalent (eq.) per square meter for tile,
plant growth due to decreased UV radiation, and can 0.1 kg per mfor mortar, and 0.01 kg per4for grout.
discolor ground-level materials like building eides.

POCP: Tile vs Other Types of Flooring

16.0

m Grout — 0.01
mTile—0.8 @ Mortar — 0.1
140 N /

12.0

10.0

kg Q eq per m

8.0

6.0

kg/m O eq

- Highest from Sampling of Various Broadloom Carpatdss: 15.4
Lowest from Sampling of Various Broadloom Carpanéis: 8.3
Highest from Sampling of Various Carpet Tile Bra@s
Lowest from Sampling of Various Carpet Tile Bra2ds:
* North American Rubber Flooring: 1.6
North American Heterogeneous Vinyl: 1.2
North American Homogeneous Vinyl: 1.5 When compared to UL Certied EPDs for other

NEEDANSIEENSUE types of ooring developed under the 2018 North

North American Rigid Core (Includes LVT & LVP): 3.9 . H .
North American Vinyl Tile (Includes LVT): 2.9 American Flooring PCR, UL 10010-7, tile has the

North American Ceramic Tile: 0.8 lowest 75-year POCP value.

4.0

20

0.0
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Ozone Depletion Potential (ODP)

Ozone depletion occurs when chloro uorocarbons [
(CFCs) and hydro uorocarbons (HCFCs) reach the
stratosphere, react with the sun, and break dowe th
ozone layer. Decreased ozone can lead to an iairease N \
amount of UV-B radiation that reaches Earth’s scefa
having harmful e ects on human health, animal hiealt
terrestrial and aquatic ecosystems, biochemicials;ynd

materials.

e 75-year ODP for North American-made Ceramic
Tile, Mortar, and Grout, based on their EPDs, is
0.00000000067 kg R11 equivalent (eq.) per square
meter for tile, 0.00000000025 kg pef for mortar, and
0.00000000000712 kg perrior grout.

ODP: Tile vs Other Types_'_of"lflooring

1.8E-05
p ®m Grout — 7.12E-12
16E-05 7 .
o ® Tile — 6.7E-10 = Mortar — 2.%-10

1.4E-05 d

1.2E-05 . -

1OE08 ' kg R11 eq per m

8.0E-06
g
gl
o4 :
£ 6O0E06 - " ¥ Highest from Sampling of Various Broadloom Carpend: 1.5E-07
2 ' Lowest from Sampling of Various Broadloom Carpanés: 1.6E-09

_ ) Highest from Sampling of Various Carpet Tile Brah@&-05
4.0E-06 P . - s | owest from Sampling of Various Carpet Tile Brahd-09
" am North American Rubber Flooring: 2.9E-11
-~ s North American Heterogeneous Vinyl: 4.4E-10 .
L __,-"/ s North American Homogeneous Vinyl: 5.2E-10 When Compal’ed to UL Certi ed EPDs for Other
AUEES ¢ v -N ’;‘f/:th Americs_n_\é%Ti 3-2E-|09d VT & LUPY: 22609 types of ooring developed under the 2018 North
o orth American Rigid Core (Includes : 2.2E- ; . g A
= North American Vinyl Tile (Includes LVT): 1.1E-09 American Flooring PCR, UL 10010-7, tile's
ooms0o -~ = North American Ceramic Tile: 6.7E-10 75-year ODP value is among the lowest.
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ENVIRONMENTAL FOOTPRINT:

TILE, MORTAR AND GROUT
A 75-YEAR IMPACT ANALYSIS

Acidi cation Potential (AP)

Acidi cation occurs when soil, groundwater, surface e 75-year AP for North American-made Ceramic
water and atmospheric moisture pH levels are lowered Tile, Mortar and Grout, based on their EPDs, is
is can have a harmful impact on organisms, ecosys 0.037kg SQequivalent (eq.) per square meter for tile,
tems, and man-made materials, including buildings 0.0077 kg per rhfor mortar, and 0.00053 kg per?m

for grout.
AP: Tile vs Other Types of Flooring
0.900
" ® Grout — 0.00053
0300 ® Tile — 0.037 ® Mortar — 0.0077
/

0.700

0.600

0.500

0.400

kg/m? SQeq

0.300

0.200

0.100

0.000

o
r kg SQeq per m
e
o
ﬂghest from Sampling of Various Broadloom Carpands: 0.882
e 1 Lowest from Sampling of Various Broadloom Carpanés: 0.585

Highest from Sampling of Various Carpet Tile Brahiég 1

Lowest from Sampling of Various Carpet Tile Brabdst6

North American Rubber Flooring: 0.135

North American Heterogeneous Vinyl: 0.075 .

North American Homogeneous Vinyl: 0.103 When compared to UL Certied EPDs for

# 3‘1":“ A_"‘e”‘;a_”_;’%“ 0-388| s LT 8 LVP 0245 other types of ooring developed under the 2018
- or merican Rigi ore (Incluaes . 0. . .

North American Vinyl Tile (Includes LVT): 0.170 NOI’th American FIoorlng PCR’ uL 10010_7'
North American Ceramic Tile: 0.037 tile has the lowest 75-year AP value.
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Eutrophication Potential (EP)

EP: Tile vs Other Types of Flooring

0.700

0.600

0.500

0.400

0.300

kg/m? Nitrogen eq

® Grout — 0.000036
m Tile — 0.00&\ Mortar — 0.00063
/

kg Nitrogen eq per m

Highest from Sampling of Various Broadloom Carpatds: 0.115
Lowest from Sampling of Various Broadloom Carpatés: 0.073
0.200 Highest from Sampling of Various Carpet Tile Brah@§1
Lowest from Sampling of Various Carpet Tile Brabds:5

North American Rubber Flooring: 0.040
North American Heterogeneous Vinyl: 0.033
0.100 North American Homogeneous Vinyl: 0.035
North American VCT: 0.023
North American Rigid Core (Includes LVT & LVP): 0.043
North American Vinyl Tile (Includes LVT): 0.048

North American Ceramic Tile: 0.003
0.000

Eutrophication is the enrichment of a body of water
ecosystem) with nutrients needed for photosynthesis
such as carbon dioxide and nutrient compounds
containing nitrogen and/or phosphorus, commonlytiro
fertilizer runo and sewage. It is a signi cant cau of
oxygen depletion in bodies of water, resulting fexoess
plant and algal growth, causing hypoxic conditions i
which marine life cannot be sustained.

e 75-year EP for North American-made Ceramic
Tile, Mortar, and Grout, based on their EPDs, is
0.003 kg Nitrogen equivalent (eq.) per square miter
tile, 0.00063 kg per m for mortar, and 0.000036 pey
m for grout.

When compared to UL Certied EPDs for
other types of ooring developed under the 2018
North American Flooring PCR, UL 10010-7,
tile has the lowest 75-year EP value.
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ENVIRONMENTAL FOOTPRINT:

TILE, MORTAR AND GROUT
A 75-YEAR IMPACT ANALYSIS

Fossil Fuel Resource Depletion

e utilization of fossil fuel resources throughout the North American-made Ceramic Tile, Mortar, and
life cycle of a product includes primary non-renewable Grout, based on their EPDs, is 32 MJ per square meter
energy resources such as petroleum, coal, and natural gaf®r tile, 4.05 MJ per m for mortar and 0.26 MJ per m
used as raw materials and as fuel in the manufacture,for grout.

installation, maintenance, and disposal of the product.

E orts among environmental life cycle experts have been

made to consider depletion of other types of resources,

including land and water, but such evaluations are not

often included in product LCAs due to di culties in

quanti cation at the site level.

e Fossil Fuel Resource Depletion over 75 years for

Fossil Fuel Resource Depletion: Tile vs Other Types of Flooring

900 m Grout — 0.26
m Tile — 32 \ Mortar — 4.05
/

800

600

MJ per M

500

400

MJ/m2

Highest from Sampling of Various Broadloom Carpandss: 889
300 Lowest from Sampling of Various Bré@a Carpet Brands: 396
Highest from Sampling of Various Carpet Tile BraB@i3
Lowest from Sampling of Various Carpet Tile Brah63:

200 North American Rubber Flooring: 108 .
North American Heterogeneous Vinyl: 69 When compared to UL Certied EPDs
North American Homogeneous Vinyl: 68 for other types of ooring developed under
100 MBI AIIEHIET) WG 6 the 2018 North American Flooring PCR,
North American Rigid Core (Includes LVT & LVP): 166 3 q
North American Vinyl Tile (Includes LVT): 98 10010-7, tile has the l_OWGSt 75-year Fossil
North American Ceramic Tile: 32 Fuel Resource Depletlon.
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EPD
TRANSPARENCY SUMMARY: TILE

Industry-Wide

North America Ceramic Tile: Porcelain, Pressed Floor, Mosaic,Quarry, Glazed Wall

Floor or wall covering which is inert, fire resistant, non-combustible, durable,
easy to maintain and made of mineral-based natural materials. Manufacturers
include American Wonder Porcelain, Arto, Crossville, Dal-Tile, Del Conca
USA, Florida Tile, Interceramic, Ironrock, Porcelanite-Lamosa, Portobello
America, Quarry Tile Company, StonePeak Ceramics, and Vitromex

UL PCR Part B: Flooring, 10010-7, Version 2.0, September 2018
April 1, 2020 to April 1, 2025

4789101745.101.1

[l L]

Functional Unit: 1 meter squared

osee o o . %o~ 1 -
- we - € § § «Eez¢€
fae€. T€F ° Yt f

75 Years

GaBi Database Version 9.2.0.58

TRACI 2.1 & CML 2001-2016

€ee€, €f €ee€, €€ + €f

19.6 6.7E-10 0.757 0.0371 0.00268 N/A N/A
kg COo-Equiv. kg CFC 11-Equiv. N 2 (TXLY kg SO5-Equiv. kg N-Equiv. kg Sb-Equiv. MJ
19.7 5.72E-10 0.00176 0.0323 0.00536 1.34E-05 242
kg COo-Equiv. kg R11-Equiv. kg Ethene-Equiv. kg SO-Equiv. kg PO4-Equiv. kg Sb-Equiv. MJ

Environment

© 2018 UL Environment
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Body Clay

Sand

Talc

Feldspar

Internal Scrap

Frit

Calcium Carbonate
Ash

Additives

Surface Ink

Glaze

Mineral perpetual
Mineral perpetual
Mineral perpetual
Mineral perpetual
Pre-consumer

Mineral perpetual
Mineral perpetual
Mineral perpetual
Mineral perpetual
Mineral perpetual

Mineral perpetual

69.78

6.22

1.12

11.26

6.48

0.41

1.46

135

0.66

0.15

1.06

US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe
US, Mexico, Europe

US, Mexico, Europe

VARIES
VARIES
ZERO/INORGANIC

0.0242 CUBIC METERS

Ceramic tile can outlast multiple generations of building occupants
and is commonly reused in an existing building or salvaged for use
in a new building. Solid and inert, it can also be used in a variety of
post-life applications such as clean fill, roadway paving, and raw
materials used to manufacture new products. To represent a "worst
case" scenario, this EPD reports environmental impacts based on

100% of all tile removal waste being disposed of in a landfill.

5.12 13.7

94.88 254

ANSI A137.1 American National
Standard Specifications for
Ceramic Tile

ISO 13006 International
Organization for Standardization
Specifications for Ceramic Tile

Tile Council of North America (TCNA)

864-646-8453

www. TCNAtile.com

ANSI A138.1/Green Squared®
American National Standard
Specifications for Sustainable
Ceramic Tiles, Glass Tiles, and
Tile Installation Materials

© 2018 UL Environment

www.UL.com/environment | environment@ul.com

7KH LQIRUPDWLRQ SUHVHQWHG KHUHLQ LV D VXPPDU\ Rl FRQW HQWUPRIQWE UQH GLHG WK B/ PDQXDIVHWXIWH W Z ZB2XO FRRRHQYLURQPHQW WR GRZQORDG WKH IX
8/ WKH 8/ ORJR DQG 8/ FHUWLILFDWLRQ PDUN DUH WUDGHPDUNYV RI 8/ //& $00 RWKHU PDUNV DUH WKH SURSHUW\ RI WKHLU UHVSHFWLYH RZQHUV

Guide to the EPD for Ceramic Tile Made in North Am

erica 2024 |

TNC 71



EPD
TRANSPARENCY SUMMARY:

Industry-Wide

ANSI| A118.6, A118.7, and ISO 13007

Cement Grout for Tile Installation:

Made in North America

Factory-prepared mixture of cement, aggregate and other
ingredients used to fill joints, or the spaces between tiles. Once
cured, it is durable, fire-resistant, and moisture insensitive.
Manufacturers include Ardex, Bostik, Crest, Custom, HB Fuller/TEC,
Interceramic, Laticrete, MAPEI, Parex and Cemix/Texrite

UL PCR Part B: Cement-Based Grout, Adhesive Mortar, and
Leveling Underlayment, v1.0, 2022

January 1, 2023 to January 1, 2028

Pending
0.192 7.12E-12 0.00906 0.000528 3.59E-05 N/A .026
kg CO2-Equiv. kg CFC 11-Equiv. kg O3-Equiv. kg SO2-Equiv. kg N-Equiv. MJ

One square meter (1 sqm) of installed grout. Life cycle impact results are expressed for  years.
Assumed application rate is 0.212 kilograms per square meter.

Environment
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4XDUW]

SBRUWODQG FHPHQW

&DOFLXP FDUERQDWH

BURSULHWDU\ DGGLWLYHV

L,URQ R[LGH

&DOFLXP K\GUR[LGH

*\SVXP

VLQ\O DFHWDWH HWK\OHQH SRO\

)O\ DVK

6LOLFD

Mineral perpetual

Mineral manufactured

Mineral perpetual

9DULHV

Mineral perpetual

Mineral perpetual

OLQHUDO SHUSHWXDO

PBBRO\PHU PDQXIDFWXUHG

OLQHUDO PDQXIDFWXUHG

OLQHUDO SHUSHWXDO

Locally sourced
US, Canada, Mexico

US, Canada, Mexico,
Europe

Locally sourced
US, Canada, Mexico

US, Canada, Europe,
Asia
Locally sourced
US, Canada, Mexico

Locally sourced
US, Canada, Mexico
Locally sourced
US, Canada, Mexico

Locally sourced
US, Canada, Mexico

Locally sourced
US, Canada, Mexico
Locally sourced
US, Canada, Mexico

CDPH 01350 COMPLIANT

VARIES Tile installations with cement grout can last as long as buildings and
are often reused for multiple generations of building occupants.
VARIES Although tile and cement grout can be used in a variety of post-life

applications (e.g., clean fill, roadway paving, aggregate for new

products, etc.), this analysis adopts a conservative approach and

assumes that 100% of tile and associated waste are disposed in a

0.51L landfill.

91 2.

Tile Council of North America (TCNA)

864-646-8453

www.TCNAtile.com

ZZZ 8/ FRP HQYLURQPHQUWQPHQW#XO FRP

7KH LQIRUPDWLRQ SUHVHQWHG KHUHLQQHWGDLQXWRBURLCR} XAROWKQMURR QBVIDUW L FREG FOBDYW YBVEW Z2ZZ XO FRP HQYLURQPHQW WR GRZQORDG WKH IX0OO |

ANSI A118.6 American National
Standard Specifications, Standard
Cement Grouts for Tile Installation
ANSI A118.7 American National
Standard Specifications, High
Performance Cement Grouts for
Tile Installation

1ISO 13007 Terms, Definitions and
Specifications, Ceramic Tile Grouts
and Adhesives

ANSI| A138.1/Green Squared®
American National Standard
Specifications, Sustainable
Ceramic Tiles, Glass Tiles and
Tiles, and Tile Installation Materials

8/ WKH 8/ ORJR DQG 8/ FHUWL¢(FDWLRQ PDUN D UHNVUDWGH WIXWHNSURISSH UMW RBIOWKRM KHIHFBHFWLYH RZQHU
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EPD
TRANSPARENCY SUMMARY: MORTAR

Industry-Wide

ANSI A118.1, A118.4/11, A118.15, and ISO 13007

Cement Mortar for Tile Installation:

Made in North America

Blend of cement, sand, water retention compounds and other
additives used to adhere tile to a substrate. Once cured, it is
durable, fire-resistant, moisture insensitive, and maintenance-free.
Manufacturers include Ardex, Bostik, & HPHQTXLQ &HPHQ
Crest, Custom, HB Fuller/TEC, Interceramic, Laticrete, MAPEI,
Parex, Schluter and Cemix/Texrite

UL PCR Part B: Cement-Based Grout, Adhesive Mortar, and
Leveling Underlayment, v1.0, 2022

January 1, 2023 to January 1, 2028

Pending
o oonee fo--oe € oo, fo otef, o0 oo .._...‘v. . .“_...". .
.. R e- o0 oo %0 ,2,-%0 S -*-* Yho¢ %0 ,2-%0 S %b0%o0* - Yoo
2.9 2.53E-10 0.144 0.0077 6.29E-04 N/A 4.05
kg CO2-Equiv. kg CFC 11-Equiv. kg O3-Equiv. kg SO2-Equiv. kg N-Equiv. MJ

One square meter (1 sqm) of installed mortar. Life cycle impact results are expressed for 75 years.
Assumed application rate is 4.07 kilograms per square meter.

Environment
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Calcium carbonate

Portland cement

Quartz

Silica

Fly ash

Proprietary additives

Vinyl acetate ethylene polymer

Gypsum

&DOFLXP K\GUR[LGH

L,URQ R[LGH

Mineral perpetual

Mineral manufactured

Mineral perpetual

Mineral perpetual

Mineral manufactured

Varies

Polymer manufactured

Mineral perpetual

Mineral perpetual

Mineral perpetual

36

28

20

11

<1

<1

<1

Locally sourced
US, Canada, Mexico

Locally sourced
US, Canada, Mexico

Locally sourced
US, Canada, Mexico
US, Canada, Mexico
US, Canada, Mexico
US, Mexico, Europe

US, Mexico, Europe

US, Canada, Mexico

US, Canada, Mexico

US, Canada, Mexico

VARIES
VARIES
CDPH 01350 COMPLIANT

6.5L

Tile installations with cement mortar can last as long as buildings and
are often reused for multiple generations of building occupants.
Although tile and cement mortar can be used in a variety of post-life
applications (e.g., clean fill, roadway paving, aggregate for new
products, etc.), this analysis adopts a conservative approach and
assumes that 100% of tile and associated waste are disposed in a

landfill.
10 451 ANSI A118.1 American National
) Standard Specifications, Dry-Set
90 30.3 Cement Mortar ) )
ANSI A118.4/11 American National

864-646-8453

www. TCNAtile.com

Tile Council of North America (TCNA)

227 8/ FRP HQYLURQPH@WRQPHQW#XO FRP

Standard Specifications, Modified

Dry-Set Cement Mortar

ANSI A118.15 American National
Standard Specifications, Improved
Modified Dry-Set Cement Mortar
1SO 13007 Terms, Definitions and
Specifications, Ceramic Tile Grouts

and Adhesives

ANSI A138.1/Green Squared®

American National Standard
Specifications, Sustainable

Ceramic Tiles, Glass Tiles and
Tiles, and Tile Installation Materials

7KH LQIRUPDWLRQ SUHVHQWHG KHUHLQQWGDLQXWRBURDRQXAREWKQMURR QBB UWL FIRG EOBDYW YBVEW ZZZ XO FRP HQYLURQPHQW WR GRZQORDG WKH IXO0
8/ WKH 8/ ORJR DQG 8/ FHUWL.,FDWLRQ PDUN DUHU/WV DE&HPWKNVSBRE8HUW\ RO WRWKWHWHWDSHFWLYH RZQHU
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NOTICE OF DISCLAIMER AND LIMITATION OF LIABILITY: is material is copyrighted by Tile Council
of North America, Inc. (“TCNA’") and may not, in wHhe or in part, be copied, distributed, publishedpthyed, used
to make derivative works, or otherwise used witlibatexpress, written permission of TCNA. TCNA oftggrants
permission for certain limited re-use of its madési If interested, please visit www.tcnatile.com.

is material is provided for general informationgburposes only and may include information from dhirarties
beyond the control of TCNA. e material is 0 ered &s is,” without warranty concerning its accuracyis® for
any particular purpose. TCNA accepts no liability tise of this material and disclaims any and @l ¢o provide
warnings or to further investigate the suitabilitf/the use of a particular product in a particidauation. Views
expressed by third parties are not necessarilyi¢ines of TCNA.

is material is not an endorsement, recommendati@pproval, certi cation, or criticism by TCNA of grparticular

product, method, or application, nor is it o ered aedical, legal, or other professional adviceoAayconsidering
the use, installation, testing, or other propertiésa particular product or method should consuthwhe relevant
manufacturer or an appropriate professional foicadspeci ¢ to the person’s needs and consideappljcable laws,
statutes, codes, or regulations. To the extenirtgsesults, standards, or procedures are summdasizeeferenced in
the material, they are o ered for summary purposely; please refer to the actual results, standardsrocedures
for complete information and any limitations contieg their use, or contact TCNA for more completdarmation.

Under no circumstances will TCNA be liable to anyqm® or business entity for any damages, includiiigout
limitation any and all direct, indirect, specialcidental, consequential, or exemplary damagestings in whole or
in part, from any use of, reference to, or reliamgen this material, even if advised of the possihilf such damages.
e foregoing limitation of liability is a fundamenal element of the use of this material and the mialt&ould not be
o ered by TCNA without such limitation.

Release date: January 2024

Green building standards and rating systems aieglidocuments, and the consensus regarding their amsl
interpretation is ever-evolving. Check for updatesile: e Natural Choiceat www. TCNAtile.com.

Copyright © 2024. Tile Council of North America, Irrporated. All Rights Reserved.
100 Clemson Research Blvd. Anderson, SC 2962864.646.8453 | www.TCNAtile.com
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