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TERRA COTTA CLADDING

BOSTON VALLEY TERRA COTTA

% BOSTON VALLEY®
TERRA COTTA

Boston Valley Terra Cotta is the
leading manufacturer of custom
architectural terra cotta for
restoration of historic facades and
creation of high-performance
building envelopes.

Boston Valley Terra Cotta is
committed to protecting the
environment and holistically
supporting sustainability efforts
internally and throughout the entire
building industry to reduce
embodied carbon.

TerraClad® and TerraPreCast® products are customizable ceramic
cladding systems that are naturally UV/corrosion/mildew-resistant and
optimal thermal, fire and sound insulation.
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EPD PROGRAM AND PROGRAM OPERATOR
NAME, ADDRESS, LOGO, AND WEBSITE

GENERAL PROGRAM [NSTRUCTIONS
AND VERSION NUMBER

UL PROVIDED

UL Provided

Boston Valley Terra Cotta

MANUFACTURER NAME AND ADDRESS 6860 South Abbbott Road
Orchard Park, NY 14127
DECLARATION NUMBER UL Provided

DECLARED PRODUCT & 1me
FUNCTIONAL UNIT OR DECLARED UNIT

REFERENCE PCR AND VERSION NUMBER Part B: Cladding Product Systems, UL, published April 2021

DESCRIPTION OF PRODUCT APPLICATION/USE Ceramic Rain Screen Cladding
PRODUCT RSL DESCRIPTION (IF APPL.) N/A
MARKETS OF APPLICABILITY North America
DATE OF ISSUE UL Provided
PERIOD OF VALIDITY UL Provided
EPD TYPE Product Specific
RANGE OF DATASET VARIABILITY Standard deviation
EPD SCOPE Cradle to Gate
YEAR(S) OF REPORTED PRIMARY DATA 2020
LCA SOFTWARE & VERSION NUMBER GaBi 10.5
LCI DATABASE(S) & VERSION NUMBER GaBi 2021 (CUP 2021.2)
LCIA METHODOLOGY & VERSION NUMBER TRACI 2.1 and IPCC AR5
UL Provided
The PCR review was conducted by: UL Provided
UL Provided
This declaration was independently verified in accordance with ISO 14025: 2006.
O INTERNAL [0 EXTERNAL UL Provided
This life cycle assessment was conducted in accordance with ISO 14044 and the
reference PCR by:
UL Provided

This life cycle assessment was independently verified in accordance with ISO
14044 and the reference PCR bhy:
UL Provided



Terra Cotta Cladding
Part B: Cladding Product Systems

LIMITATIONS

Exclusions: EPDs do not indicate that any environmental or social performance benchmarks are met, and there may be impacts that they do not encompass. LCAs do
not typically address the site-specific environmental impacts of raw material extraction, nor are they meant to assess human health toxicity. EPDs can complement but
cannot replace tools and certifications that are designed to address these impacts and/or set performance thresholds — e.g. Type 1 certifications, health assessments
and declarations, environmental impact assessments, etc.

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

Comparability: EPDs from different programs may not be comparable. Full conformance with a PCR allows EPD comparability only when all stages of a life cycle have
been considered. However, variations and deviations are possible”. Example of variations: Different LCA software and background LCI datasets may lead to
differences results for upstream or downstream of the life cycle stages declared.
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Product Definition and Information
|

Boston Valley Terra Cotta has been in the ceramic manufacturing industry for over 120 years with a proven
commitment to quality and a history of unparalleled customer service. Boston Valley’s diverse terra cotta lines
include architectural terra cotta for restoration and custom facade systems for new construction.

Product Identification

Boston Valley Terra Cotta’s TerraClad® and TerraPreCast® envelope systems provide benefits above and beyond
conventional masonry cavity wall systems. In addition to the durability and ease of maintenance inherent to any
ceramic cladding, our systems incorporate ship-lapped open joints that shield the structural wall from wind-driven rain
and snow while also ventilating the airspace to mitigate mold and mildew growth. Our various track systems provide
flexibility to ensure ease of installation when considering your design. Beyond the functionality of the cladding system,
the natural plasticity of terra cotta and innovative approaches at Boston Valley Terra Cotta enable profile opportunities
to designers not available from alternate materials.

Product Specification

Boston Valley Terra Cotta’s TerraClad® and TerraPreCast® products are designed for use as an external cladding
and internal aestehic facade, and meets the requirements of the following technical specifications:

Table 1 — Technical Specifications

ASTM C126 Sta_ndard Speuﬂcgtlon for Ceramic Glazed Structural Clay Facing Tile, Facing Brick and
Solid Masonry Units

Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows,

ASTM E 28348 Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen

Standard Test Method for Water Penetration of Exterior Windows, Curtain Walls, and

SIS SR Doors by Uniform Static Air Pressure Difference

Standard Test Method for Structural Performance of Exterior Windows, Curtain Walls, and

ASTM E 330-02 Doors by Uniform Static Air Pressure Difference

ASTM C67 Standard Test Method for Sampling and Testing Brick and Structural Clay Tiles
ASTM C1354 Standard Test Method for Strength of Individual Stone Anchorages in Dimensional Stone
AAMA 501.1-05 Standard Test Method for Exterior Windows, Curtain Walls, and Doors for Water

Penetration Using Dynamic Pressure

Recommended Static Test Method for Evaluating Curtain Wall and Storefront Systems

AAMA 5014 Subjected to Seismic and Wind Induced Inter-story Drifts

Environment


https://bostonvalley.com/projects/restoration/
https://bostonvalley.com/products/terra-cotta-masonry/

Terra Cotta Cladding

Part B: Cladding Product Systems

AAMA 501.6-01

AAMA 509-09

Recommended Dynamic Test Method for Determining the Seismic Drift Causing Glass
Fallout from a Wall System.

Voluntary Test and Classification Method for Drained and Back Ventilated Rain Screen
Wall Cladding Systems

FLORIDA BUILDING CODE HIGH VELOCITY HURRICANE ZONE TESTING, MIAMI-DADE COUNTY, FLORIDA
15-0514.04, DECEMBER 24, 2020

TAS 201-94
TAS 202-94

TAS 203-94
ASTM E 1886

ASTM E 1996-06

Environment

Impact Test Procedures — Large Missile Impact
Criteria for Testing Products Subject to Cyclic Wind Pressure Loading

Criteria for Testing Impact & Non Impact Resistant Building Envelope Components Using
Uniform Static Air Pressure

Standard Test Method for Performance of Exterior Windows, Curtain Walls, Doors, and
Impact Protective Systems Impacted by Missile(s) and Exposed to Cyclic Pressure
Differentials

Standard Specification for Performance of Exterior Windows, Curtain Walls, Doors and
Impact Protective Systems by Windborne Debris in Hurricanes
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Flow Diagram

Figurel: Flow diagram for manufacturing of terra cotta cladding
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This EPD is intended to represent company-specific terra cotta cladding product. Use of this EPD is limited to Boston
Valley Terra Cotta.

TerraClad® and TerraPreCast® architectral ceramic systems are customizable exterior cladding envelopes for
buildings. It should also be noted that in some cases TerraClad® and TerraPreCast® are utilized as interior facades
as well.

This EPD is declared under a cradle to gate system boundary. As such, it includes life cycle stages A1-A3 only.
Allocation of manufacturing material and energy inputs was done on a mass basis. Allocation of transportation was
based on mass while considering the utilization rate.

End of life impacts were excluded from this study as they fall outside of the boundaries of this assessment.

Environment
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The technical specifications apply to products considered in this EPD:

— ASTM C126 - Standard Specification for Ceramic Glazed Structural Clay Facing Tile, Facing Brick and Solid
Masonry Units

Additionally, the the following standards and test methods apply:

— ASTM E 283-04 Standard Test Method for Determining the Rate of Air Leakage Through Exterior Windows,
Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen

— ASTM E 331-00 Standard Test Method for Water Penetration of Exterior Windows, Curtain Walls, and Doors
by Uniform Static Air Pressure Difference

— ASTM E 330-02 Standard Test Method for Structural Performance of Exterior Windows, Curtain Walls, and
Doors by Uniform Static Air Pressure Difference

— ASTM C67 Standard Test Method for Sampling and Testing Brick and Structural Clay Tiles
— ASTM C1354 Standard Test Method for Strength of Individual Stone Anchorages in Dimensional Stone

— AAMA 501.1-05 Standard Test Method for Exterior Windows, Curtain Walls, and Doors for Water Penetration
Using Dynamic Pressure

— AAMA 501.4 Recommended Static Test Method for Evaluating Curtain Wall and Storefront Systems Subjected
to Seismic and Wind Induced Inter-story Drifts

— AAMA 501.6-01 Recommended Dynamic Test Method for Determining the Seismic Drift Causing Glass Fallout
from a Wall System.

— AAMA 509-09 Voluntary Test and Classification Method for Drained and Back Ventilated Rain Screen Wall
Cladding Systems

— FLORIDA BUILDING CODE HIGH VELOCITY HURRICANE ZONE TESTING, MIAMI-DADE COUNTY,
FLORIDA 15-0514.04, DECEMBER 24, 2020

— TAS 201-94 Impact Test Procedures — Large Missile Impact
— TAS 202-94 Criteria for Testing Products Subject to Cyclic Wind Pressure Loading

— TAS 203-94 Criteria for Testing Impact & Non Impact Resistant Building Envelope Components Using Uniform
Static Air Pressure

— ASTM E 1886 Standard Test Method for Performance of Exterior Windows, Curtain Walls, Doors, and Impact
Protective Systems Impacted by Missile(s) and Exposed to Cyclic Pressure Differentials

— ASTM E 1996-06 Standard Specification for Performance of Exterior Windows, Curtain Walls, Doors and
Impact Protective Systems by Windborne Debris in Hurricanes

TerraClad® pieces are delivered to the site of installation in crates ready to be unpacked and installed as per the
building plan.

Environment
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TerraClad® and TerraPreCast® architectural ceramics are predominantly clays and naturally occurring minerals that
are mixed with water, extruded and then fired in a high temperature kiln producing long-lasting aesthetic and

structurally functional cladding for building exteriors.
Table 1 provides the material content of TerraClad® and TerraPreCast® architectural ceramic cladding.

Table 1: TerraClad® material content

COMPONENT - ProbuCT [WT. %]

Clay 55.96%

Grog
Mullite 10.10%
Wollastonite 0.78%
Nepheline Syenite 0.78%
Barium Carbonate 0.46%
Aluminum 2.09%

This EPD covers TerraClad® and TerraPreCast® terra cotta cladding produced in the United States at the facility
located in Orchard Park, New York, which is the sole Boston Valley Terra Cotta facility generating these products.

To produce TerraClad® and TerraPreCast®, clay is forced through a custom-made steel die to form extrusions based
on the desired profile. To create terra cotta components, the extruded pieces are laid on specialized formworks while
still wet. After the panels are dried, they are fired in a kiln at a high temperature and take their final shape and color.

Finally, the panels are trimmed to the final build dimensions.

TerraClad® and TerraPreCast® finished products are carefully packed in locally sourced wooden crates. The crates
are shrink-wrapped to provide complete weather protection at the job site until the particular pieces are needed

according to the build schedule.
Outbound transportation to customer or installation site is outside the boundary of this EPD.

Product installation is outside of the boundary and scope of this product assessment, and therefore associated impacts
were not analyzed as part of this review.

Environment
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Use

Product use is outside of the boundary and scope of this product assessment, and therefore associated impacts were
not analyzed as part of this review.

Reference Service Life and Estimated Building Service Life

The estimated useable lifespan of TerraClad® products are 100+ years.

Reuse, Recycling, and Energy Recovery

Product reuse, recycling, and energy recovery end of life scenarios are outside of the boundary and scope of this
product assessment, and therefore associated impacts were not analyzed as part of this review.

Disposal

Product disposal end of life scenarios are outside of the boundary and scope of this product assessment, and
therefore associated impacts were not analyzed as part of this review.

Life Cycle Assessment Background Information

Functional or Declared Unit

Per the product category rules, the declared unit for this analysis is 1 m? of clay brick, brick pavers, and structural clay
tile.

Table 3: Declared unit Properties

Declared unit 1 m? of manufactured cladding products
Mass 55.5 kg

Thickness to achieve
Declared Unit

Density 1387 kg/m?®

0.04 m

System Boundary

A cradle-to-gate boundary was used for the analysis. Within these boundaries the following stages were included:
— Product stage: modules Al to A3

Each module includes provision of all relevant materials, products and energy. Manufacturing includes extrusion,
drying, forming and kiln processing.

Environment
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Building operational energy and water use are considered outside of this study’s scope: any impact the use of terra
cotta cladding may have on a building’s energy consumption is not calculated or incorporated into the analysis.

Per the PCR, the following items are excluded from the primary product stage:
— Production, manufacture, and construction of manufacturing capital goods and infrastructure;
— Production and manufacture of production equipment, delivery vehicles, and laboratory equipment;
— Personnel-related activities (travel, furniture, and office supplies); and

— Energy and water use related to company management and sales activities that may be located either within
the factory site or at another location

The underlying study was conducted in accordance with the PCR. While this EPD has been developed to best
represent the product system, real life environmental impacts of terra cotta cladding products may extend beyond
those defined in this document.

All of the raw materials and energy inputs have been modeled using processes and flows that closely follow actual
production data on raw materials and processes. All of the reported material and energy flows have been accounted
for. The terra cotta cladding inventory data was collected directly from the product manufacturer. No significant
assumptions have been made beyond the aforementioned.

Any and all proxy data applied where no matching life cycle inventories were available, are documented in the
background report.

In lieu of arbitrary cut-off criteria, all available energy and material flow data were included in the model for processes
within the system boundary.

In cases where no matching life cycle inventories were available to represent a flow, proxy data were applied based on
conservative assumptions regarding environmental impacts.

The LCA model was created using the GaBi 10.5.1.124. Software system for life cycle engineering, developed by
Sphera Inc. (Sphera, 2021). Background life cycle inventory data for raw materials and processes were obtained from
the GaBi CUP 2021.2 database. Primary manufacturing data were provided by Boston Valley Terra Cotta.

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

Geographical Coverage

In order to satisfy cut-off criteria, 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

Environment
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representativeness of the actual product. Additionally, European data or global data were used when North American
data (for raw materials sourced in the US) were not available.

Temporal Coverage

Foreground data for each manufacturer represent a continuous 12-months over the 2020 calendar year. The majority
of background datasets are based on data from the last 10 years (since 2017).

Technological Coverage

The primary data represent production of the products under evaluation. Secondary data were chosen to be specific to
the technologies in question (or appropriate proxy data used where necessary).

Completeness

Foreground processes were checked for mass balance and completeness of the emissions inventory. No data were
knowingly omitted.

Primary data collected represent production during the 2020 calendar year, and this analysis is intended to represent
2020 production.

No multi-output allocation was required in the foreground system of the study.

Allocation of background data (energy and materials) taken from the GaBi 2021 databases is documented online at
http://www.gabi-software.com/america/support/gabi/.

Since the EPD does not cover the end-of-life of the products, end-of-life allocation is outside the scope of the study.

No comparisons or benchmarking is included in this EPD. LCA results across EPDs can be calculated with different
background databases, modeling assumptions, geographic scope and time periods, all of which are valid and
acceptable according to the Product Category Rules (PCR) and I1SO standards. Caution should be used when
attempting to compare EPD results.

Environment
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Life Cycle Assessment Results

Table 4 - Description of the system boundary modules. X = included in EPD scope; MND = module not declared (i.e., excluded from EPD scope)
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North American life cycle impact assessment (LCIA) results are declared using TRACI 2.1 (Bare, 2012; EPA, 2012)
methodology, with the exception of GWP which is reported using the IPCC AR5 (IPCC, 2013) methodology, excluding
biogenic carbon. Primary energy use represents the lower heating value (LHV) a.k.a. net calorific value (NCV).

LCIA results are relative expressions and do not predict actual impacts, the exceeding of thresholds, safety margins or

risks.

Table 5 - North American Impact Assessment Results (per m?)

GWP 100 [kg CO,

ed]

ODP [kg CFC-11

eq]
AP [kg SO, eq]

EP [kg N eq]

SFP [kg Os eq]

ADPeIemem [kg Sb'

eq]

ADProssii [MJ, LHV]

1.11E+02

2.84E-11

2.29E-01
3.46E-02
3.83E+00
2.21E-04

1.00E+03

Environment

7.68E+01

2.84E-11

1.73E-01
1.16E-02
2.81E+00
2.11E-04

8.42E+02

6.76E+00

1.43E-15

1.84E-02
2.22E-03
4.22E-01
2.25E-06

1.00E+02

2.79E+01

1.11E-14

3.76E-02
2.08E-02
5.94E-01
7.68E-06

5.81E+01
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Life Cycle Inventory Results

Table 6 - Resource Use (per m?)

RPRe[MJ, LHV]  9.95E+01 7.97E+01 4.17E+00 1.57E+01
RPRw [MJ, LHV]
NRPRe [MJ,
LHV]

NRPRw [MJ,
LHV]

SM [kg]

RSF [MJ, LHV]
NRSF [MJ, LHV]
RE [MJ, LHV]
FW [m3] 3.93E-01 3.18E-01 1.78E-02 5.66E-02

1.06E+03 8.74E+02 1.01E+02 8.04E+01

Table 7 - Output Flows and Waste Categories (per m?)

HWD [kg] 1.04E-06 1.02E-06 8.45E-09 7.77E-09

NHWD [kg] 9.96E+00 9.46E+00 9.30E-03 4.91E-01

HLRW [kg] or
[m?]

ILLRW [kg] or
[m?]

CRU [kg]

2.19E-02 1.29E-02 2.87E-04 8.73E-03

Environment
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LCA Interpretation

The cradle-to-gate potential environmental impacts of Boston Valley Terra Cotta’s TerraClad® products are driven by
raw material supply (Al) and energy use during manufacturing (A3). Inbound transportation to manufacturing (A2)
contributes to potential environmental impacts on a smaller order of magnitude.

Figure 2 — Relative contribution by life cycle stage for 1 square meter of TerraClad® product
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Figure 3 — Relative contribution by life cycle stage of resource use for 1 square meter of TerraClad® product
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Additional Environmental Information
|

Boston Valley Terra Cotta products are designed, manufactured and tested in our own facilities, which are certified and
registered to the stringent ISO 9001 (ANSI/ASQC 90) and ISO 14001 quality and environmental standards. These
certifications, along with regular, independent third-party auditing for compliance, is your assurance that Boston Valley
Terra Cotta products deliver consistent high quality.

The finished TERRACLAD® and TerraPreCast® products are odorless, stable, non-flammable and are completely
inert with no VOCs - hence they pose no immediate hazard to health. Health hazards are only present during
situations where grinding, cutting or demolition of Terra Cotta may be taking place, and therefore airborne particulate
dust is present. It should be clearly understood that during normal handling and construction operations these
materials pose no such hazard. Full TERRACLAD® and TerraPreCast® Health & Safety details can be found on our
associated SDS or HPD documentation.

As a part of TERRATRUST, Boston Valley Terra Cotta’s ® commitment to protecting the environment and holistically
supporting sustainability is affirmed through our goals for closed-loop production systems, use of recycled content, our
commitment to responsible material sourcing that minimizes environmental impact, and our stakeholder engagement
focused on innovation and positive environmental outcomes in the building industry.

For more information, please visit https://bostonvalley.com/resources/#

Environment
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