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Product Definition
|

Cement self-leveling underlayment are a blend of cement, very finely graded sand, and water retention compounds
that allow the cement to properly hydrate. The primary function of self-leveling underlayments is to provide flat and
level floors prior to the installation of tile, stone, large format porcelain panels, carpet, polyaspartic or epoxy floors
coatings, vinyl, wood, and other flooring materials.

Self-leveling underlayments are a factory prepared blend of cement, aggregate, and other materials to produce a
flowable, fast hardening underlayment to create flat and level floors. Self-leveling underlayments can be used as a
surface to which finish flooring can be adhered, or, for use as a wear surface which can be polished, integrally colored
or dyed at the surface.

Currently, there are no ANSI or ISO standards for self-leveling underlayments for performance or installation. The Tile
Council of North America (TCNA) has a number of methods which utilize self-leveling underlayments in the Handbook
for Ceramic, Glass and Stone Tile Installation which provide lighter weight alternatives to traditional mortar bed
methods for many applications.

As is the case with tile, cement self-leveling underlayment is capable of withstanding a wide range of environmental
stresses. Once cured, it is durable (lasts a lifetime), fire- and heat-resistant, non-combustible, non-sensitive to
moisture, and maintenance-free.

Self-leveling underlayment products are commonly used in interior, commercial, institutional, and residential tile
installations.

Fire performance: cement mortar is non-flammable and non-combustible.
No environmental burdens are expected for unforeseen flooding or mechanical destruction.

Information on leaching performance: No industry-wide data available as this EPD represents a broad range of cement
self-leveling underlayment products. Consult with manufacturers and/or reference product-specific EPDs for additional
information.

Table 1: Construction data of cement self-leveling underlayment included in this EPD

Compressive strength Industry-Wide Data Not Available*
Adhesive shear strength Industry-Wide Data Not Available*
Water absorption Industry-Wide Data Not Available*
Water vapor diffusion equivalent air layer thickness Industry-Wide Data Not Available*
Thermal conductivity Industry-Wide Data Not Available*
Tensile bond strength Industry-Wide Data Not Available*
Flexural strength Industry-Wide Data Not Available*

Environment
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*Industry-wide data are not available as this property is not relevant and/or not standardized for cement self-
leveling underlayment.

**This product specific EPD represents a range of cement self-leveling underlayment products. For specific
performance characteristics of the LATICRETE self-leveling underlayments, please refer to the respective product
data sheets. Compressive, flexural strength, and tensile bond strength can vary depending on the environmental
conditions (during installation and cure time), proper substrate preparation, substrate the self-leveling

underlayment is poured onto, and its intended application. Consult with LATICRETE and/or reference product-
specific EPDs for additional information.

Table 2: Average material content of the self-leveling underlayment included in this EPD

Self-leveling underlayment
Sand 0.37
Grey cement 0.051
Calcium Aluminate Cement 0.13
Recycled Content 0.33
E/VA 0.0056
Other additives 0.013
Packaging
Composite plastic and paper film 0
Corrugate 0
Paper 0.00014
Plastic film 0.0021
Wooden pallets 0.0098
Installation solution*
Tap Water 0.228

*Installation solution concentration based on
manufacturer recommendations

Environment
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Self-Leveling Underlayment Production
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Figure 1: Process flow diagram for cement self-leveling underlayment (for tile installation) manufacturing

Raw materials, including cement sand, recycled content and other modifiers are unloaded and temporarily stored.
When needed for production, materials are retrieved from storage, placed into specific batches based on formulation,
dry-mixed, and then placed into packaging (usually bags). Packaged materials are then palletized, subjected to quality
assurance inspections, placed into warehouse storage, and finally shipped to customer warehouse or job site.
LATICRETE is governed by federal and local requirements for dust control. Where applicable, they have incorporated
dust collection systems in their processes to optimize material usage and mitigate airborne dust and particulate matter
within the factory.

The vast majority of scrap and waste is recycled back into the product. Dust emissions during the mixing of the self-
leveling underlayment are collected through a dust collection system and recycled back into the production line.

Manufacturers of cement self-leveling underlayment offer varieties of products with pre- consumer recycled content.
This can contribute to overall building recycled content and help achieve compliance with recycled content targets in
green building projects. Additionally, high levels of responsibly recovered waste, including dust and powder, are
commonly reincorporated into self-leveling underlayment manufacturing. Waste reclamation in such processes is a
vital component to minimizing waste and maximizing resources. Reducing waste to zero and fully utilizing all inputs is
paramount to efficient manufacturing.

Environment
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Delivery and Installation of the Self-leveling underlayment
|

For purposes of this study, the average transport distance from manufacturing to construction site was assumed to be
500 miles (805 km) by truck. The cementitious self-leveling underlayment included in this study is packaged in units of
50 Ibs (22.7 kg).

Cement self-leveling underlayment is installed by hand, with substantial use of pumps to mix and pour the self-leveling
underlayment prior to application. An energy of 0.0023 MJ per 1 kg of product installed was estimated based on
concrete pouring energy. Due to its material composition, self-leveling underlayment is typically quite alkaline and, as
such, eye and skin contact should be avoided, especially for prolonged periods. In addition, precautions should be
taken to reduce dust emissions and inhalation during installation. The installation safety instructions of a given self-
leveling underlayment product should be followed during application. During installation, self-leveling underlayment is
applied at approximately 5.5 Ib. / ft.2 @ %" thick (12.8 kg / m2 @ 6.35mm thick) with around 0.625% of the total
material lost as waste. This scrap is modeled as being disposed of in a landfill.

Primary packaging is a recyclable plastic bag, with secondary/tertiary packaging of shrink film, corrugate and pallets,
or, in a “super sack” made from woven polyethylene with secondary/tertiary packaging of shrink film, corrugate and
pallets. Packaging is assumed to be sent to landfill after installation. Landfill emissions from packaging are allocated to
installation, while electricity generated from landfill gas (produced from the decomposition of bio-based packaging) is
credited to the installation phase of the life cycle.

Use stage
-

The service life of self-leveling underlayment is unique in that it does not depend on the amount of floor traffic and the
type and frequency of maintenance. A building’s Reference Service Life (RSL) is typically assumed to be 60 years.
Since self-leveling underlayment is expected to last at least as long as the building itself, the product will also have an
RSL of 60 years.

The EPD must present results for the full 60 year RSL of the product, including the use stage impacts associated with
that service life. Other scenarios, such as the impacts for a 1-year service life or per m? of installed tile that are also of
interest are included in the appendix.

Flooring finish products should be cleaned routinely with tap water or as required by finished floor product
manufacturer. However, as the self-leveling underlayment is typically completely covered by installed tile and grout or
other finish flooring, it thus does not require cleaning or maintenance over its lifetime. As such, no cleaning or
maintenance was modeled for self-leveling underlayment.

Environment
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Interior floor covering should not be installed until any and all structural damage to the building has been adequately
repaired and determined to be code compliant. Surfaces must be structurally sound, stable, and rigid enough to

support the mortar, grout, underlayment, tile, or other finish flooring in addition to any other ancillary tile installation
products.

Inherently, cement self-leveling underlayments do not emit VOCs. Additionally, some products covered by this EPD
have been engineered to minimize airborne dust or other job-site particulates.

End of Life

As tile, stone and other floor finishes are adhered to self-leveling underlayment during application, it is typically
disposed together with the tile and as such, can be used in multiple applications—for example, clean fill material in

land reclamation/contouring projects, base or substrate material for roadways and/or parking lots, replacement for raw
materials used in cement or brick kilns, etc.

However, for purposes of this EPD, the analysis adopts the most conservative approach and assumes that 100% of all
removal waste is disposed of in a landfill.

Life Cycle Assessment

A full life cycle assessment (LCA) was carried out according to ISO 14025 (ISO, 2011), ISO 14040 (ISO, 2009), and
ISO 14044 (1SO, 2006), per the Product Category Rules (PCR) for Mineral Factory-made Mortar, as published by
Institut Bauen und Umwelt e.V. (IBU, 2014), and the addendum as published by UL Environment (UL, 2016).

The main purpose of EPDs is for use in business-to-business communication. As all EPDs are publicly available via

the Program Operator and are therefore accessible to the end consumer, they can also be used in business-to-
consumer communication.

The declaration refers to the declared unit of 1 kg of product.

Environment
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The chosen system boundary for this study is cradle to gate with options and the life cycle stages considered are
summarized in Table 4.

Table 3: Declared Unit
Declared unit 1 kg
. 2,080 (wet) 3
Gross density 1.920 (dry) kg/m
Conversion factor to 1 kg 1 -
2
Application rate 12.8 l;gér;m%

Table 4: Life cycle modules included in EPD
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X = declared module; MND = module not declared

No cut-off criteria were applied in this study. All reported data were incorporated and modeled using best available life
cycle inventory (LCI) data.

As a general rule, specific data derived from specific production processes or average data derived from specific

production processes shall be the first choice as a basis for calculating LCA results.

For life cycle modeling of the considered products, the GaBi ts Software System for Life Cycle Engineering (thinkstep,
2016), developed by thinkstep AG, was used to model the product systems considered in this assessment. All relevant
background datasets were sourced from the GaBi 2016 database. The datasets from the GaBi database are

Environment
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documented in the online documentation (thinkstep, 2016).

A variety of tests and checks were performed throughout the project to ensure high quality of the completed LCA.
Checks included an extensive review of project-specific LCA models, as well as the background data used.

Temporal Coverage

Primary data collected from LATICRETE represent a consecutive 12 month averages from July 2014 to July 2015.
Background datasets are primarily based on data from the last 5 years (since 2011), with the exception of cement,
which dates from 2004. The plurality of datasets are based on data from 2015, with the second largest portion
stemming from 2012.

Technological Coverage

Data on material composition and manufacturing are primary data from LATICRETE. The raw material inputs, energy,
waste, and emissions in the calculation for this LCA are based on annual purchases divided by annual production
during the reference year.

Geographical Coverage
This background LCA represents LATICRETE products produced in Mexico and the United States.

Manufacturing energy representative for each country was included; proxy datasets were used as needed for raw
material inputs to address lack of data for a specific material or for a specific geographical region. These proxy
datasets were chosen for their technological representativeness of the actual materials.

Co-Product Allocation

No co-product allocation occurs in the product system.
Multi-Input Processes Allocation

No multi-input allocation occurs in the product system.
Reuse, Recycling, and Recovery Allocation

The cut-off allocation approach is adopted in the case of any post-consumer recycled content, which is assumed to
enter the system burden-free. Only environmental impacts from the point of recovery and forward (e.g., collection,
sorting, processing, etc.) are considered.

Product and packaging waste are modeled as being disposed in a landfill rather than incinerated or recycled. Plastic
and other construction waste is assumed to be inert in landfills so no system expansion or allocation is necessary as
landfill gas is not produced. In the case of landfill gas generated by the decay of bio-based packaging after installation,
credit is given for capture or utilization of the landfill gas.

Scenarios and Additional Technical Information

Information relevant to the life cycle modules included in this study are summarized in the following tables.

Environment
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Table 5: Transport of 1 kg of self-leveling underlayment to the building site (A4)

Name Value Unit
Liters of fuel 0.0024* L / (200 km.kg)
Transport distance 805 km
Capacity utilization (including empty runs) 78 %

*Equivalent to a fuel consumption of 38.8 L/ 100 km or a fuel economy of 6.0 mpg

Table 6: Installation of 1 kg of self-leveling underlayment at the building site (A5)

INEINE Value Unit
Water consumption 2.16E-06 m3
Material loss (to landfill) 0.05 kg
Dust in the air unknown kg

Table 7: Maintenance of 1 kg of self-leveling underlayment (B2)

INETNE Value Unit
Information on maintenance None required -

Table 8: Reference service life

Name Value Unit
Reference service life 60 a

Table 9: End of life (C1-C4)

Name Value Unit
Collected as mixed construction waste 1 kg
Landfilling 1 kg

Environment
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Life Cycle Assessment — Results and Analysis
|

Results for one kg installed self-leveling underlayment over the service life of 60 years are presented below. Results
for the self-leveling underlayment required in 1 m?, as well as the impacts of a one-year service life, are included in the

appendix.

ENVIRONMENTAL IMPACTS

CML 2001 (Apr 2015)

Parameter Unit Al1l-A3 A4 A5 B2 C2 C4

GWP kg CO:2 eq 2.73E-01 5.87E-02 1.08E-03 2.43E-03 4.48E-02
ODP kg CFC-11 eq 3.43E-10 4.8E-13 1.56E-13 2.00E-14 8.58E-13
AP kg SO2 eq 9.08E-04 0.00022 4.93E-06 9.02E-06 1.94E-04
EP kg PO4% eq 8.84E-05 5.6E-05 2.25E-06 2.33E-06 2.48E-05
POCP kg C2Ha4 eq 7.20E-05 2.6E-05 1.15E-06 1.07E-06 1.97E-05
ADPE kg Sb eq 1.94E-06 8.8E-09 2.43E-10 3.64E-10 1.72E-08
ADPF MJ 3.21E+00 0.82517 1.18E-02 3.42E-02 6.77E-01
TRACI 2.1

Parameter Unit Al1l-A3 A4 A5 B2 C2 C4

GWP kg CO:2 eq 2.73E-01 5.87E-02 1.08E-03 2.43E-03 4.48E-02
ODP kg CFC-11 eq 4.01E-10 5.14E-13 1.66E-13 2.13E-14 9.12E-13
AP kg SO2 eq 9.31E-04 2.85E-04 6.78E-06 1.18E-05 2.09E-04
EP kg N eq 4.37E-05 2.65E-05 2.08E-06 1.10E-06 1.16E-05
SFP kg Oz eq 1.46E-02 9.06E-03 6.21E-05 3.76E-04 4.06E-03

GWP = Global warming potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential of land and water; EP =
Eutrophication potential; POCP = Formation potential of tropospheric ozone photochemical oxidants; ADPE = Abiotic depletion potential for non-

fossil resources; ADPF = Abiotic depletion potential for fossil resources; SFP = Smog formation potential

» . »

Parameter Unit Al1-A3 A4 A5 B2 C2 C4

PERE [MJ] 3.97E-01 1.37E-02 9.07E-04 5.69E-04 4.40E-02
PERM [MJ] - - - - -
PERT [MJ] 3.97E-01 1.37E-02 9.07E-04 5.69E-04 4.40E-02
PENRE [MJ] 3.75E+00 8.30E-01 1.33E-02 3.44E-02 6.95E-01
PENRM [MJ] - - - - -
PENRT [MJ] 3.75E+00 8.30E-01 1.33E-02 3.44E-02 6.95E-01
SM [ka] 3.18E-01 - - - -
RSF [MJ] 2.45E-06 - 4.73E-07 - -
NRSF [MJ] 1.88E-05 - 7.12E-06 - -
Fw [m3] 1.25E-03 1.68E-04 2.23E-04 6.97E-06 1.07E-04

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable
primary energy resources used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-
renewable primary energy excluding non-renewable primary energy resources used as raw materials; PENRM = Use of non-renewable
primary energy resources used as raw materials; PENRT = Total use of non-renewable primary energy resources; SM= Use of secondary
material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable secondary fuels; FW = Use of net fresh water

OUTP O AND WA A OR
Parameter Unit Al1-A3 A4 A5 B2 C2 C4

HWD [ka] 1.66E-06 1.05E-09 1.24E-10 4.37E-11 1.33E-09
NHWD [kg] 6.06E-03 2.92E-05 9.31E-03 1.21E-06 1.00E+00
RWD [kg] 2.08E-04 1.75E-06 5.88E-07 7.23E-08 7.07E-06
CRU [ka] - - - - -
MFR [ka] - - - - -
MER [ka] - - - - -
EEE [MJ] - - - - -
EET [MJ] - - - - -

Environment
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HWD = Hazardous waste disposed; NHWD = Non-hazardous waste disposed; RWD = Radioactive waste disposed; CRU = Components
for re-use; MFR = Materials for recycling; MER = Materials for energy recovery; EEE = Exported electrical energy; EET = Exported thermal

energy

Both the CML 2001 (Apr. 2013) and TRACI 2.1 methodologies find that the production of raw materials and the energy
for manufacturing self-leveling underlayments are the two largest contributors in all impact categories considered.
However, due to the input of recycled content, the overall impacts for the underlayment materials are lower compared
to the mortar and grout materials. The upstream burdens in particular are driven by the cement required for the
production of self-leveling underlayments, and the formulation and manufacturing would be the most effective area to

focus burden reduction efforts.

These results do not constitute a comparative assertion, though architects and builders will be able to use them to
compare LATICRETE products with similar products presented in other EPDs that follow the same PCR.
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Appendix — Additional Results

The following two sections tabulate environmental impacts of self-leveling underlayment use under two additional
metrics.

The impacts of the life cycle of 1 m? of installed self-leveling underlayment assuming an installation density of 5.5
Ibs./ft? @ Y¥%” over a 60-year service life are presented here.

ENVIRONMENTAL IMPACTS

CML 2001 (Apr 2015)

Parameter Unit Al1l-A3 A4 A5 B2 Cc2 C4

GWP kg CO2 eq 7.32E+00 1.58E+00 2.90E-02 - 6.54E-02 1.20E+00
ODP kg CFC-11 eq 9.21E-09 1.30E-11 4.20E-12 - 5.38E-13 2.30E-11
AP kg SO2 eq 2.44E-02 5.84E-03 1.32E-04 - 2.42E-04 5.21E-03
EP kg PO.%eq 2.37E-03 1.51E-03 6.05E-05 - 6.24E-05 6.65E-04
POCP kg C2H4 eq 1.93E-03 6.95E-04 3.09E-05 - 2.88E-05 5.28E-04
ADPE kg Sb eq 5.20E-05 2.36E-07 6.52E-09 - 9.78E-09 4.61E-07
ADPF MJ 7.32E+00 1.58E+00 2.90E-02 - 6.54E-02 1.20E+00
TRACI 2.1

Parameter Unit Al1l-A3 A4 A5 B2 Cc2 C4

GWP kg CO2 eq 7.32E+00 1.58E+00 2.90E-02 - 6.54E-02 1.20E+00
ODP kg CFC-11 eq 1.08E-08 1.38E-11 4.46E-12 - 5.72E-13 2.45E-11
AP kg SO2 eq 2.50E-02 7.66E-03 1.82E-04 - 3.18E-04 5.61E-03
EP kg N eq 1.17E-03 7.12E-04 5.58E-05 - 2.95E-05 3.12E-04
SP kg Os eq 3.92E-01 2.43E-01 1.67E-03 - 1.01E-02 1.09E-01

GWP = Global warming potential; ODP = Depletion potential of the stratospheric ozone layer; AP = Acidification potential of land and water; EP =
Eutrophication potential; POCP = Formation potential of tropospheric ozone photochemical oxidants; ADPE = Abiotic depletion potential for non-
fossil resources; ADPF = Abiotic depletion potential for fossil resources; SFP = Smog formation potential

» . »

Parameter Unit Al1l-A3 A4 A5 B2 C2 C4

PERE [MJ] 1.07E+01 3.68E-01 2.44E-02 - 1.53E-02 1.18E+00
PERM [MJ] - - - - - -
PERT [MJ] 1.07E+01 3.68E-01 2.44E-02 - 1.53E-02 1.18E+00
PENRE [MJ] 1.01E+02 2.23E+01 3.58E-01 - 9.23E-01 1.87E+01
PENRM [MJ] - - - - - -
PENRT [MJ] 1.01E+02 2.23E+01 3.58E-01 - 9.23E-01 1.87E+01
SM [kg] 8.55E+00 - - - - -
RSF [MJ] 6.57E-05 - 1.27E-05 - - -
NRSF [MJ] 5.05E-04 - 1.91E-04 - - -
Fw [m3] 3.35E-02 4.52E-03 6.00E-03 - 1.87E-04 2.87E-03

PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable
primary energy resources used as raw materials; PERT = Total use of renewable primary energy resources; PENRE = Use of non-
renewable primary energy excluding non-renewable primary energy resources used as raw materials; PENRM = Use of non-renewable
primary energy resources used as raw materials; PENRT = Total use of non-renewable primary energy resources; SM= Use of secondary
material; RSF = Use of renewable secondary fuels; NRSF = Use of non-renewable secondary fuels; FW = Use of net fresh water

O P O AND A A OR

Parameter Unit Al1-A3 A4 A5 B2 C2 C4

HWD [ka] 4.46E-05 2.83E-08 3.33E-09 1.17E-09 3.58E-08
NHWD [ka] 1.63E-01 7.84E-04 2.50E-01 3.25E-05 2.69E+01
RWD [ka] 5.58E-03 4.69E-05 1.58E-05 1.94E-06 1.90E-04
CRU [kg] - - - - -
MFR [ka] - - - - -
MER [ka] - - - - -
EEE [MJ] - - - - -
EET [MJ]

Environment
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LATICRETE

NORTH AMERICAN SELF-LEVELING UNDERLAYMNENT According to 1SO 14025

HWD = Hazardous waste disposed; NHWD = Non-hazardous waste disposed; RWD = Radioactive waste disposed; CRU = Components
for re-use; MFR = Materials for recycling; MER = Materials for energy recovery; EEE = Exported electrical energy; EET = Exported thermal
energy

Results for 1 kg of installed self-leveling underlayment over a 1-year service life

As self-leveling underlayment requires no maintenance over its service life, the impacts of the life cycle of 1 kg of
installed self-leveling underlayment over a 1-year service life are equal to the impacts of 1 kg of installed self-leveling
underlayment over a 60-year service life, as presented in the body of this EPD.

Contact Information

Study Commissioner

. . . . LATICRETE International

- One LATICRETE Park North
LATICRETE Bethany, CT 06524-3423, USA

. . . . www.laticrete.com
®

LCA Practitioner

thinkstep, Inc.

+1 (617) 247-4477
info@thinkstep.com
http://www.thinkstep.com

thinkstep
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