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1 General Information

1.1 PCR Committee Members
Rick Betita, Climate Earth
Eden Bruckmann, Concenter Solutions
Peter Hamm, DIRTT
Andrée Iffrig, DIRTT
Alison Kinn-Bennett, EPA Headquarters
Thaddeus Owen, Herman Miller
Kirsten Ritchie, Gensler
Rita Schenck, IERE
Sebastien Zinck, Steelcase

1.2 Dates of Validity
Publication: 24 May 2014

Expiry: 23 May 2019
EPDs developed from this PCR have a validity of five years, irrespective of expiry of the PCR.

1.3 LCA Standards Conformance

This PCR is developed in conformity with ISO 14040/, 14044, 140257 21930" and IERE’s Earthsure
Program?, as well as the PCR Guidance". The PCR Development was funded by the DIRTT Corporation, a
Canadian corporation. Outreach was by phone and email, with the list of organizations contacted shown

in Appendix B.

1.4 Identification of Interior Wall System Product

This rule covers interior wall systems provided by a single source supplier for use in buildings. It does not
include industry averages because there is no industry group for this industry to be the owner of such an
EPD. The terms “wall” or “wall system” are used in this document to denote a demountable partition
wall system. It does not include cubicle partitions, built-in-place walls, metal grate walls, exterior walls,
doors or gates.

1.4.1 UNSPSC Codesi
The following codes cover the range of this rule.
30162403 Interior Wall Systems



1.4.2 Construction Specification Institute Master Format Codes

10 22 19 Demountable Partitions

10 22 19.13 Demountable Metal Partitions

10 22 19.23 Demountable Wood Partitions

10 22 19.33 Demountable Plastic Partitions

10 22 19.43 Demountable Composite Partitions
10 22 19.53 Demountable Gypsum Partitions

1.5 Geographic Coverage
This PCR is valid globally

1.6 Language
This PCR was developed in English

1.7 Public Comment

In accordance with the Earthsure General Program Instructions, this PCR was published for one calendar
month on the Earthsure website and all public comments from identifiable sources were addressed,
with responses posted on the website.

1.8 PCR Review Panel
The review panel included:
Thomas Gloria LCACP, President, Industrial Ecology Consultants (Chair)
Houston Peschle, University of Calgary
Bastian Wittstock, PE International AG

1.9 Public Commenters

Amber Dzikowicz, NSF International

Rich Helling, Dow Chemical

Keith Kilpatrick, SCS Global

Chris Koffler, PE International

Carrie Pearson and Stefanie Giese-Bogdan, 3M

1.10 Harmonization with other Product Category Rules

To the best of our understanding, this is the first PCR for Interior Wall Systems. There is an IBU PCR on
room partitioning systems, but these refer to cubicle systems that partition a room and do not meet the
building safety, sound and other requirements of a wall system. Cubicle partitions are explicitly excluded
from this PCR.

1.11 LCA Study References

The following documents were reviewed in developing this PCR:

Five Winds International and PE International 2011 Life Cycle Assessment CENTRIA 3" and Two



Comparable Multi-Component Wall Assemblies Formawall®Dimension Series®
http://www.centriaperformance.com/pdfs/CNT%20LCA%20Tri-Fold%20Brochure Ir.pdf

Sara Gonzalez-Garcia, Raul Garcia Lozano,Javier Costas Estévez, Rosario Castilla Pascual, Ma. Teresa
Moreira, Xavier Gabarrell, Joan Rieradevall i Pons, Gumersindo Feijoo. 2012. Environmental
assessment and improvement alternatives of a ventilated wooden wall from LCA and DfE
perspective. International Journal of LCA 17:432-443.

We also evaluated a non-third-party-reviewed study:
Herman Miller 2008 A Life Cycle Assessment: Comparing Fixed and Modular Structures.
http://www.hermanmiller.com/content/dam/hermanmiller/documents/research summaries/wp _Life

Cycle Assessment.pdf

2 Goal and Scope

The purpose and goal of this PCR is to provide a detailed method for developing business-to-business (B-
to-B) Environmental Product Declarations (EPDs) to support comparable, informed, and objective
sustainable purchasing of interior wall assemblies.

The scope of the PCR is Cradle-to-Grave. No life cycle stages are omitted.

2.1 System Function

The function of interior wall systems are: demountable walls dividing space from floor to ceiling;
providing a sight, sound, and air barrier; enabling the integration of utilities and technology; capable of
including multiple materials. These wall systems can be disassembled and reassembled multiple times.

2.2 Functional Unit

The functional Unit is one square meter (1 m?) of demountable interior wall for 30 years, meeting the
performance standards noted below.

2.3 Performance Standards

Product performance reported for this PCR shall be based upon all relevant testing and labeling
requirements for walls as outlined in the International Building Code"".

2.4 Reference Service Life

There does not appear to be a standardized testing method for the durability of wall systems.
Consequently the reference service life is assumed to be 30 years, as in the functional unit. This figure
agrees with LCA studies noted above and the ETOC (2012) * Standard.

2.5 Building Level Scenario
Demountable Walls have essentially no environmental impact during use. Their environmental impacts
are primarily cradle-to-gate and therefore no building level scenario is needed.
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http://www.hermanmiller.com/content/dam/hermanmiller/documents/research_summaries/wp_Life_Cycle_Assessment.pdf
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3 Inventory Analysis

The life cycle inventory is the input and output data collected at the unit process level. The entire life
cycle inventory of the product system is a combination of the unit process data. The data is used to
calculate the Life Cycle Impact Assessment and ultimately the Environmental Product Declaration. The
Life Cycle Inventory shall be depicted with a flow chart substantially similar to the Figure 1 below.

Figure 1 Example Wall System Flow Chart
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The figure shall include the actual unit processes in the interior wall system life cycle and shall make it
clear which of the unit processes are derived from primary versus non-primary data. The interior wall
system assembly, distribution and installation data shall be primary technosphere data. The life cycle

stages include Stage | through IV as described in 1ISO 21930-2007.

The following unit processes are explicitly excluded: capital such as building and manufacturing
machinery; office and personnel impacts (where they are separately measured; otherwise their inclusion
shall be noted) and installation/demounting/reinstallation. The installation of these systems can be
done without any energy inputs except human labor. Electric drivers may or may not be used for
installation/demounting. We estimate that less than 0.02kWh could be used per functional unit and this
energy use is much, much less than one percent of the entire energy of the system. The effort needed to
measure this energy consumption is not justified.

3.1 System Boundary

The system boundary of the LCI study excludes the production and disposal of capital equipment, but
includes the operation of such equipment. The personnel impacts (e.g. travel to and from work;
operation of lunchrooms) are excluded. Where it is not feasible to exclude material and energy use of



office and personnel impacts (due to lack of sub-metering or measurement), these operations may be
included, but a sensitivity analysis of this inclusion shall be part of the study.

This life cycle inventory covers all the stages of the life cycle from raw material extraction through the
use phase and end-of-life. Because the Earthsure system uses the recycled content allocation method,
waste treatment is modeled as an additional unit process rather than a life cycle stage: the end of life
treatment is included as one or more unit process (i.e. recycled into a later life cycle, or disposed in the
current one).

3.2 Primary Data

Primary data shall be collected by the manufacturer of the interior wall system. They shall cover all the
data for processes under direct operational control of the manufacturer, actual transport distances from
first tier suppliers, and average distance and transportation modes to the installation site, based on a
weighted average of shipments over 12 months. Under appropriate confidentiality agreement, the
manufacturer shall request equivalent data from its first tier suppliers representing at least 80% of the
mass of the product. They shall request the location(s) of manufacture; the quantity and source location
of all materials and energy used to manufacture the product; transportation of materials to production;
any emissions to air, soil and water; any waste produced and how it is managed (e.g. recycled, landfill,
incineration) and the distance traveled to disposal. As many suppliers as needed to meet the 80% figure
shall be contacted. The EPD owner shall use any primary data received, but non-disclosure of data by its
vendors only means that non-primary data shall be used for the analysis.

The data shall represent a 12 month average, with no data more than 24 months old. The 12 month
average data for a given process may not necessarily be data gathered for the particular product that is
the subject of the EPD, but it shall represent the typical operation of the relevant unit process. This
means that products that are new or a variation of existing products using pre-existing processes may be
modeled and gain an EPD. Dates over which the data were collected shall be disclosed.

If primary data for more than one location is averaged for a unit process, or if multiple measures from a
single location are gathered (e,g., monthly measures), a sensitivity analysis shall be performed using a
plus and minus one standard deviation. This information shall be included in discussion of the precision
and accuracy of the results.

3.3 Completeness

At least 95% of all mass and energy used in the system shall be accounted for. No single flow that
represents more than one percent (1%) of the total mass or energy flow shall be excluded. All materials
listed in the US EPA TRI (Toxic Release Inventory) shall be accounted for. These cutoff rules are not
intended to encourage exclusion of unit processes, since all unit processes for which data are readily
available should be included in the analysis. In the event that there is missing data in excess of these
cutoff rules, a proxy dataset shall be used. Each such set shall be chosen to represent a process similar
to the absent process. For example, if an exotic alloy is used for a part (e.g. beryllium copper), another
known alloy may be substituted (e.g. bronze, another copper alloy). The substitution shall be called out
in the third party report, explaining the logic of the selection of the proxy data.



3.4 Packaging

Primary packaging and the use of pallets for the travel to the construction site shall be included in the
life cycle model. The full life cycle of these materials shall be included.

3.5 Allocation

Where unit operations under operational control of the EPD owner have more than one product, the
impact of the operations, including waste disposal shall be allocated according to the mass of the
product. This does not apply to energy producing processes, where impacts shall be allocated according
to the energy production, on a useful energy equivalent basis, e.g. joint steam and electricity outputs
could be converted to MJ of energy. Where the mass of the product is not known, another unit may be
used, but it shall be converted to mass, and a sensitivity analysis performed on the potential range of
the conversion.

For example, if one knows that the number of panels produced in a process over the course of a year,
but not the total mass of panels, one could weigh examples of the expected lightest and heaviest panels,
and use the average for the life cycle inventory, with the sensitivity analysis based on the lightest and
heaviest panel.

3.6 Recycled Waste Streams

Recycling and recycled content shall be modeled using the cut-off rule (also known as the recycled
content rule). All materials that are recycled from unit processes (including those sent to energy
recovery) are considered to have left the system boundary. Thus municipal solid waste sent to an energy
recovery facility leaves the system boundary, while that sent to an incinerator (no energy recovery)
stays within the system boundary, and the impacts of operating the incinerator are allocated to the
product.

Recycled content as a raw material can only be modeled in the system where there is primary data
showing that the percent of recycled content was specified in the purchase of materials. This can be
verified by sharing this information with the reviewer under non-disclosure agreements. Where the
product system has specified recycled content, all the environmental burdens of recycling shall be
included in the raw material portion of the inventory. The impact of recycling shall be calculated from
the point of discard, either at the discarding facility or at the waste management center. Captive
recycling (recycling owned operated or contracted by the company) is within the system boundary.

Where the manufacturer has an active recycling program in place for the replacement or demolition of
the product, that information may be used for the product, but only to the extent which the
manufacturer’s program actually recycles the product. For example, if the manufacturer produces
100,000 wall systems per year, and recycles or re-uses 10,000 wall systems per year, then the 10,000
systems are removed from the life cycle waste calculations, and become part of the raw material
calculation. The 90,000 systems are modeled in accordance to the average disposition of demolition
waste for that location (e.g. landfill or incinerator).

3.7 General Waste Streams

Where waste disposal methods are known, they shall be modeled for waste disposal. Where they are
not known, the most recent waste inventory data for the host country shall be used. In the United
States, this information is from the U.S. EPA Office of Solid Waste.



3.8 Data Sources

When developing the LCIA for the purpose of publishing an EPD, companies shall seek primary data from
first tier suppliers representing at least 80% of the mass of their technosphere inflows. The intent of this
request is twofold: primary data will provide more accurate assessments, and requesting this data of
suppliers raises their awareness of the need to gather and make available LCI data from their own
processes.

When primary upstream data is available it shall be used. If it is not available, secondary or tertiary data
sources may be used (see definitions). Where tertiary data is used, the most locally relevant data shall
be used, in the following order of preference, from most to least desired: same locality> broader locality
that includes the same locality (e.g. regional or national)>global> proxy locality. Where properly
reviewed U.S. LCl database sets or EU ELCD or other national or regional datasets are available, they
shall be used for national data.

The EPD shall disclose the percent of the technosphere flows that are primary data, based on total
number of technosphere flows.

The third party report shall include a table of all unit processes, documenting as to the name of the data
source (referenced) and the age and locality of the data. If system processes are used the kind of
allocation used in the system process shall also be included. If system boundary expansion is used in the
data source, any negative numbers shall be converted to zero.

Any changes or alterations to information from the LCl libraries in the LCA software shall be
documented with the reasons for making the alteration. For example, if the EU electric grid information
on a substance from the EU ELCD was replaced by the average US electric grid information to make it
relevant, then this action shall be documented.

3.9 Electric Grid

The electric grid for foreground operations should represent the local electric grid mix (as supplied by
the local electric utility). Where unit operations are background data, or where the local utility will not
provide the data, the unit operations shall represent the most appropriate regional or national electric
grid data as published by the U.S. LCI Database*, the EU Database (ELCD)*, or other relevant national,
public, or regional databases. If the manufacturer has averaged multiple locations for the same unit
process, then the grid make-up of each location shall be averaged based on production volume, or the
emissions shall be calculated at each location with the appropriate grid data, and then averaged
together based on production volume. All grid models shall include line losses.

3.9.1 Renewable Energy

Electricity produced at a manufacturing site from renewable resources such as biomass/biogas, wind,
hydro, or solar energy can be accounted for only to the degree that the electricity is consumed on-site.
Any electricity uploaded to the grid shall be considered part of the overall grid mix to avoid double-
counting.

3.9.2 Carbon Offset Credits

No carbon offset credits may be included in the calculation. Carbon offset credits are not the same as
carbon sequestration. Carbon offset credits are a form of trade, and are purchased to fund projects that
reduce greenhouse gas emissions.



3.10 Units

All LCIA results shall be in SI (metric) units. No more than two significant figures may be reported.

3.11 Age of Data

The life cycle inventory shall include information about the age of the data. All foreground data shall be
no more than two years old, unless it is affirmed by a competent authority that the processes they
described have not substantively changed.

3.12 Coding of Unit Processes and Ecosphere flows

All unit processes shall be accompanied by the appropriate UNSPSC code for the technosphere outputs
of the process. Where there is no code available, the next higher code in the hierarchy shall be used,
with a notation that it refers to a subsection of that code.

All ecosphere flows should be accompanied by a CAS Number. Other names may also be included.
Where no CAS number is available, the IUPAC name may be used, except as noted below. Some
technosphere flows are also chemical substances and they may have a CAS number as well as a UNSPSC
number.

Certain ecosphere flows are groups of chemicals, for example, particulate matter, suspended solids,
BOD, and VOCs represent heterogeneous mixtures. These inventory flows are sometimes characterized
by their similar modes of action, (e.g. for particulate matter) but often they are not. In this case the
naming of the flows shall follow conventions used in the relevant regulatory standards of the country.

3.12.1 Age of data

No data or dataset more than 10 years old shall be used, unless it is affirmed by a competent authority
that the processes they described have not substantively changed.

3.12.2 Meta-data for primary data collection

For primary data collection, LCI data shall include the following information for each flow into and out of
the unit process.
1. Whether the flow is an ecosphere or technosphere flow.

2. Whether the data is primary, secondary or tertiary.
. Whether the data is measured or calculated.

. If the flow is calculated, the basis of the calculation.
. The dates over which the data was collected.

. The geographic coverage of the data.

. The mean, standard deviation and statistical distribution of the data. Where this is unknown,
he data will be assumed to be log-normally distributed with a coefficient of variation of 1.0.

N o 0ok W

—

3.13 LCI Data Quality Assessment

A data quality assessment reviewing each of the above data quality parameters shall be performed for
all primary data collected, and for all secondary data used. The results of the data quality assessment
shall be reported in the LCA study. The third party report should include a table or tables that list:

1) The name of the unit process

2) Its source

3) Whether the data is primary, secondary, tertiary or proxy data
4) What kind of process it is (Earthsure GPI section 6.1.1)

5) Whether the unit process is a single process or a system process
6) The UNSPSC code(s) for the primary technosphere output(s)

8



7) The year(s) the unit process data refers to
8) The geographic location of the processes analyzed
A qualitative assessment of the data shall be performed.

3.14 Flow Chart

A flow chart showing the system boundaries shall be included in the LCA study, substantially similar to
Figure 1 above.

4 Unit Processes

The unit process based life cycle inventory shall describe each of the unit processes as described above
and as called out in ISO 14040 and 14044.

4.1 Emissions Factors Classification

All emissions factors used shall be identified as primary (developed for the local unit process, or based
on biological, chemical or physical constants such as stoichiometric equivalents), secondary (derived
from studies of equivalent processes) or tertiary (derived from the aggregation of multiple similar
processes).

4.2 Proprietary Information

Nothing in this Product Category Rule obligates the manufacturer to disclose proprietary or confidential
information.

4.3 Report and Review

The LCA study shall be produced as a third-party report according to ISO 14044:2006. The entire
inventory shall be made available to the reviewer, such disclosure under non-disclosure agreement. The
third-party report (edited to remove any confidential business information, e.g. the LCI) shall be made
available on request.

5 Use-Phase Model

5.1 Maintenance & Cleaning

The life span and performance of wall systems depends on many factors, including but not limited to,
proper installation, periodic maintenance and cleaning of walls, and inspection for and replacement of
worn components. Depending on the composition of the wall system, maintenance can be anything from
an occasional wipe with a clean cloth to frequent painting and partial replacement. For this reason,
maintenance shall be modeled according to the manufacturer’s instructions, including any original
equipment manufacturer’s instructions.

6 Transportation Scenarios

Primary data shall be gathered for transportation to the manufacturing site and to the construction site.
The transportation model shall be based on primary information on fuel consumption and mode of
transport. Where the transport is via common carrier (i.e. secondary data), the following assumptions
shall be made.



All rail is assumed to have no empty haul-back. It is diesel powered.

Road transport is via diesel powered 20-ton tractor-trailers, with a fuel efficiency of 2.3

km/liter (5.5 miles per gallon) and with empty haul-back 50% of the time. This is

equivalent to a 75% utilization of the vehicle.

9 Ocean transport is via container vessel. It has no empty haul-back. It is diesel powered
using bunker oil.

9 Air transport has no empty haul-back. It is powered with fossil-based jet fuel.

= =4

7 Life Cycle Impact Assessment

Section 8.2.2 of ISO 21930 describes the environmental impacts that shall be included in an EPD for
building products. Some additional categories have been selected by the PCR committee. Table 2
summarizes these categories, and provides the associated category indicators and impact assessment
models that shall be used.

Table 1: Impact Categories and Models, TRACI v2.1%i

Impact Category Category Indicator Model Sourcel
(TRACI 2.1)
Global Climate Mass of CO; Intergovernmental Panel on
Change Equivalents Climate Change, Most recent
publication™
Acidification Mass SO, Equivalents = Stoichiometric equivalents
Eutrophication Mass Nitrogen Redfield Ratio®
equivalents
Ozone Depletion Mass of CFC-11 Montreal Protocol (as in
Equivalents TRACI)®
Photochemical Smog Mass O; equivalents TRACI
Formation
Ecotoxicity CTUe USEtox
Human Health-Air PM2.5 equivalents TRACI

In addition to disclosure using the TRACI 2.1 indicators, the equivalent indicators from other impact
models such as CML* or those in the EC Product Environmental Footprint Guide™ may also be
disclosed. With few exceptions, TRACI indicators were designed to cover all the environments of the
continental US. Unlike other LCIA portfolio standards, TRACI is not based on location-specific fate and
transport mechanisms. It therefore has applicability for climates from subtropical to high latitudes, from
rain forests to deserts, and both urban and rural locations. The exceptions to its broad applicability are
that the Photochemical Smog indicator is based on an average US urban atmosphere (not a rural
atmosphere) and its Human health respiratory indicator is limited to the particulate matter precursors
regulated by law in the US.

7.1 Sensitivity Analysis

Sensitivity analyses shall be performed when allocation is used and it is not related to mass or energy
flows, or where personnel impacts are included in the measurement. If primary data from more than
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one location is averaged for a unit process, a sensitivity analysis shall be performed using a plus or minus
one standard deviation of the technosphere data as the input range investigated. If proxy data
representing more than 1% of the mass or energy of the system is used, a sensitivity analysis shall be
performed using a range from half to twice the reference flow of the unit process.

For unit processes which represent the averages of several estimates, the mean and standard deviation
of the LCIA results for that unit process shall be reported separately. The variability uncovered in this
assessment shall be discussed in the report.

8 Other Measures to be Disclosed
In addition to the environmental impact categories mentioned above, other life cycle inventory
information shall be disclosed.

8.1 Mandatory Measures

8.1.1 Life Cycle Energy

Life Cycle Primary Energy use shall be disclosed, expressed as MJ non-renewable energy sources
(including coal oil, peat, natural gas and uranium) and MJ renewable energy (including solar,
wind, hydropower, methane from solid waste and wastewater).

8.1.2 Water Usage
Fresh water consumptive use shall be disclosed, expressed as liters per functional unit. Water
depletion, e.g. via the eco-scarcity method is not possible to calculate because the use of water
is primarily for the production of raw materials, and the location is rarely known to the analyst.

8.1.3 Life Cycle Waste Production
The mass of hazardous and non-hazardous waste attributed to the wall system life cycle shall be
disclosed.

8.1.4 Non-renewable and renewable material resources

The depletion of non-renewable material resources shall be disclosed, as well as the use of any
renewable material resources.

8.1.5 Land Use
Land occupation shall be disclosed in square meter-years. This measure applies to all raw
material extraction, including that needed to make packaging for moving the product to the
installation location.

8.1.6 Toxic Materials in the product
The EPD shall disclose the presence of any toxic materials in the product if it represents at least
0.1% of the product. The California DTSC Candidate Chemical List" shall be the basis of the
disclosure. This list is the compilation of many lists of toxic materials from around the world. Any
materials in the list that represent at least 1% of the product itself (not including the packaging
or other lifecycle stages) shall be disclosed.
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8.1.7 VOC Emissions
The VOC emissions of the system shall be disclosed in the EPD, as measured using BIFMA X7.1%*,
Documentation of test results shall be available to the reviewer.

8.2 Additional Environmental Information: Voluntary Measures

8.2.1 Third-Party Certifications
Third-party certifications may be disclosed in the EPD. For example an ISO 14001 certification or
an FSC certification may provide additional evidence of the organizations environmental
commitment. The certification shall be documented through the certifying body, and verified by
the reviewer.

8.2.2 The Recycled Content of the Product
Recycled content may be disclosed as percentage of pre-consumer recycled content and
percentage of post-consumer recycled content. Documentation shall be made available under
confidentiality agreement to the reviewers through purchase orders, invoices or receiving
documents for the recycled content materials.

Table 2: Additional Environmental Information

Additional Environmental Information (Sec. 8.2.4 1S0 21930)

Recycled Content Pre-consumer %
Post-consumer %

Third party environmental e.g. use of FSC certified wood

certification programs

9 EPD and LCA Review

EPDs developed from this PCR shall be reviewed by an independent third party, who shall be an LCA
Certified Professional or the equivalent. The review includes both the LCA and the EPD itself.

The issues being reviewed include whether the LCA study is in conformance with:
' this PCR;
9 theISO 14040 series of standards;
9 the Earthsure general program instructions.
The EPD review includes detailed evaluation of whether
i The data has adequate coverage, precision, completeness, representativeness, consistency,
reproducibility, sources and uncertainty;
1 The LCA-based data is plausible and of adequate quality and accuracy;
 The additional environmental information is of adequate quality and accuracy;
9 Any supporting information is of adequate quality and accuracy.

10 Format of the EPD

The Business-to-Consumer EPD shall be substantially similar to that shown in Appendix A.
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11 Definitions
Background data: Data from processes not under operational control of the EPD owner.

CAS Number: Numeric identifier of chemicals provided by the Chemical Abstracts Service.

Competent authority: an individual or organization with either a higher degree in the relevant topic or at
least five years’ experience in the field. LCI database providers and industry organizations providing LCI
data (generic data) are assumed to be competent authorities.

Cut-off criteria: Specification of the amount of material or energy flow or the level of environmental
significance associated with unit processes of a product system to be excluded from a LCA study
(adapted from ISO 14044).

Ecosphere flows: Raw materials taken from nature or returned to nature.

EPD owner: The organization developing the EPD, usually the manufacturer.

First tier suppliers: Company selling product to the company seeking the EPD.
Foreground data: Data from processes under operational control of the EPD owner.

Primary data: Raw data is data by company individuals that are directly related to that company, e.g.,
electricity invoices, monthly monitoring data, supplier sources, etc.

Secondary data: Aggregated or modified data from a reputable source, e.g. descriptions of the local
electric grid derived by the local utility company, published peer review articles, etc.

Technosphere flows: These are identical to intermediate flows as defined in ISO 14044. Examples are the
use of materials and electricity and the production of goods and services.

Tertiary data: Data aggregated from many sources, e.g. in commercial databases.

Type lll environmental declaration / label (EPD): Environmental declaration that provides quantified
environmental data of a product, using predetermined parameters and, where relevant, additional
environmental information (adapted from 1SO 14025).

Unit process: The lowest level at which life cycle inventory data is available.

12 Acronyms

BOD: Biological Oxygen Demand

B-to-B: Business to business oriented EPD

B-to-C: Business to consumer oriented EPD

ELCD: European Life Cycle Database

EPD: Environmental Product Declaration

EU: European Union

ILCD: International Reference Life Cycle Data System
IPCC: Intergovernmental Panel on Climate Change
IRC: International Residential Code

LCA: Life Cycle Assessment
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LCACP: Life Cycle Assessment Certified Professional

LCI: Life Cycle Inventory

LCIA: Life Cycle Impact Assessment

MJ: Megajoule

NREL: National Renewable Energy Laboratory

PCR: Product Category Rule

PM: Particulate matter

TRACI: Tool for the Reduction and Assessment of Chemical and other Impacts
VOCs: Volatile Organic Compounds

13 Standards Referenced

The following standards are incorporated by reference:

ISO 14025:2006, Environmental labels and declarations — Type Il environmental declarations —
Principles and procedures

ISO 14040:2006 Environmental management — Life cycle assessment — Principles and framework

ISO 14044:2006 Environmental management — Life cycle assessment — Requirements and guidelines

ISO 21930:2007 Sustainability in building construction — Environmental declaration of building products
Earthsure Environmental Product Declaration Management System:2012

International Code Council 2013. 2012 International Building Code.
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Appendix A: Mockup of EPD
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Earthsure PCR 30162403-2014

@)

earthsure

Environmental Product Declaration for

XYZ Interior Wall Product (identification code)

picture of the product

This Environmental Product Declaration, covering all life cycle stages, was prepared in conformity with ISO 14025, ISO 14044, and I1SO 21930,
and in accordance with the Earthsure Product Category Rule 30162403:2014 for Interior Wall Systems. PCR Review Chair Thomas Gloria, LCACP
#2008-3. For more information see http://iere.org/programs/earthsure/ or email earthsure@iere.org or mail IERE/PO Box

2449/Vashon, WA 98070 USA. EPDs prepared under other programs may not be comparable.

Dates of Validity: (Start, date of publication) to (Stop, 5 years later)

company logo

PRODUCT

These interior walls are designed and manufactured offsite, then
installed in the building, with a floor-to-ceiling vertical span. They
meet the requirements of the International Building Code. They may
be moved to another location without losing any performance
characteristics.

PRODUCER

ABC Company, the manufacturer of XYZ Interior Wall Product, is
(company description, stance on the environment/sustainability,
certifications). Company Address & locations covered by EPD.
INDEPENDENT VERIFICATION

Independent verification of the declaration and data, according to

ISO 14025: f internal 'H external
Verifier: Jane Doe, jane.doe@company.com
LCACP#:

earthsure

Summary of Life Cycle Impacts and Inventory

per m2-30 yr-meeting IBC requirements for interior walls

Climate Change 11 kg C@eq
Acidification 3.9 kgSQ-eq
Eutrophication 34 kg Neq

Ozone Depletion 0.17 kg CFal-eq

Photochemical Smog 36 kg Q-eq
Ecotoxicity 21 CTUe
Human Healtlg Air 7.2 kg PM2.5q

XX MJ norrenewable

PrimaryEnergy Consumption s MJ renewable

Freshwater Consumption xx L

VOC Emissions XX

xx kg hazardous

Waste Production xx kg nonhazardous

xx kg nonrenewable

Material Resource Consumptic et

Land Use XX M2-yr



http://iere.org/programs/earthsure/

LIFE CYCLE IMPACT ASSESSMENT RESULTS

For one square meter of interior wall conforming to the International Building Code for thirty years,
using TRACI 2.1 Life Cycle Indicators (CML in parentheses):

Stage I: Stage Il: Stage lll: Stage IV:
Life Cycle Impact Total Production Installation Use End of Life Units
Cimareehanas 11 8.5 0.81 0.0 1.4 kg COreq
g (11) (85  (081)  (0.0) (1.4)  (gCOreq)
3.9 3.7 0.15 0.0 0.03  gH=-eq

Acidification (3.7) (3.5) (0.12) (0.0) (0.06)  (kgSOzeq)

Eutrophication (33) (;Z) (g:g) (8:8) (;i) taPored
Ozone Depletion 0.17 0.16 0.0019 0.0 0 kg CFC-11-eq
Photochemical Smc 52 32 3.1 0.0 0.58  lgOreq
(4.6) (4) (0.5) (0.0) (0.05)  (kgethylene-eq)
Ecotoxicity (zzli) (;g) (421:;) (813) (8:22) g 14050
Human Healtlg Air 7.2 5.4 1.8 0.0 0.045  kgPM25-eq

(NOTE: icons are required but they need not be identical to those shown here)
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LIFE CYCLE INVENTORY INFORMATION

For one square meter of interior wall conforming to the International Building Code for thirty years:

Inventory Item Amount Units
. . XX MJ renewable
Primary Eargy Consumption " M non-renewable
Freshwater Consumption XX L
. XX kg hazardous
Waste Production s
XX kg non-hazardous
. . XX kg non-renewable
Material Resource Consumption g v
XX kg renewable
Land Use XX m2-yr

HAZARDOUS MATERIAL CONTENT

For one square meter of interior wall conforming to the International Building Code for thirty years (at
least 0.1% using California DTSC Candidate Chemical List).

Amount
Material (percent)
Material 1 XX
Material 2 XX
Material 3 XX

ADDITIONAL ENVIRONMENTAL INFORMATION

VOC emissions per BIFMA X7.1 passed

Recycled content xx% (pre-consumer)
xx% (post-consumer)

hNBFYAT FGA2y Qa dz&

management system

Other ervironmental certification
programs



Appendix B: List of Invited Interested Parties

Abet Inc.

Allied Modular

Architecture 2030

ARUP

Avanti Systems

A-Wall

Concenter Solutions

Construction Specifications Canada-Calgary chapter
Dialog

Dorma

FMI Corporation

Gensler

Herman-Miller

Inglewood Community Association
Inplant Offices Inc.

International Living Futures Institute
Marlite

Modular Interior Technologies, LLC
MOI

Natural Step

NE Ohio Sustainable Communities Consortium
Nello Walls

NRB

Nxtwall

Partition Systems

PC 350

Portafab

Porta-King

Portland State University

Siegel & Strain

Smart Walls

Stantec

Steelcase

Ultrawall

University of British Columbia
University of Calgary

University of Washington

US EPA Headquarters

US EPA Region 10

Van Horne Institute

Webcor
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Appendix C: Report of Review Team

http://iere.org/?attachment_id=7546

20



Appendix D: Responses to Review Report

Will be attached when available.
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