THE GREEN STANDARD ENVIRONMENTAL PRODUCT DECLARATION SYSTEM

Environmental Product Declaration System
A Call for Modifications to Product Category Rules NPCR 012

Process Introduction

The Green Standard has been asked to adopt the Product Category Rules for Insulation Materials,
NPCR 012 with adjustments for US-specific conditions.

Scope

The intention to adopt an existing PCR is in keeping with ISO 14025 recommendations and
practices to ensure harmonization of EPDs and EPD Programs. The general LCA methodology and
requirements underlying this PCR are intended to remain the same. The modifications and
comments being solicited should be representative of changes necessary to reflect US-specific
conditions and methods (impact assessment method, testing requirements, references to
standards, etc.).

The modifications proposed below are not modifications to the overall methodology or
structure of the PCR, but rather to recognize methods and analysis that are used for U.S.-
specific conditions as opposed to European conditions.

In general, where references are made to European-based standards, these references

have been changed in %ppendix [A] \and the U.S.-specific counterparts should be  Comment [PF1]: To be determined

referenced and used as a substitution.

Comments Period
Comments will be solicited for a period of 30 days. At the end of the comment period, all
comments and recommendations will be considered and addressed if appropriate.
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Current Proposed Changes to NPCR 012, Insulation
Materials

The following sections are the modifications that have been proposed in order to adapt
the PCR for US-specific conditions. These sections correspond to the specific sections
within the original PCR (posted within this document) and corresponding sections within
NPCR12 Insulation to be used specifically within The Green Standard EPD program.

The sections highlighted in yellow are proposed to be removed and the proposed
replacement is highlighted in green.

Preposed-forreplacerment

Proposed change

Specific Sections Already Commented on:

Please note the proposed changes that have already been made when reviewing the
following sections.
- 5.5.2 Characterization factors
- 5.5.3 Data collection
- 5.5.4 Description of data
- 5.5.5 Content of substances
- 6. Units
- References
0 In general, the references in this list and throughout are being considered
for changes to their US-equivalents, if necessary. Comments are being
requested on the need for a change, the equivalency of the proposed
replacement (if one is being proposed), and any new replacements being
proposed.
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PRODUCT-CATEGORY
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For preparing an environmental declaration
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Insulation materials
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1. Introduction

This product category rules (PCR) is intended for companies in process for validating an
Environmental Product Declaration (EPD) that will cover all environmental aspects for
declaration of insulation materials. The PCR will be valid for all insulation materials according to
standard NS-EN 13172 Thermal insulation products i Evaluation of conformity [1], NBI Report
0O 8541-1 (textile)[2].

The PCR are in compliance with the 1SO standards, 1SO 21930, Building construction -
Sustainability in building construction i Environmental declaration of building products [3] and
the requirements of 1ISO 14025, Environmental labelling and declarations i Type 111
environmental declarations 7 Principles and procedures [4] and the provisions in ISO 14040
series of standards, Environmental management & Life cycle assessment [5].

The PCR is based on LCA study of insulationmater i al s carri ed oudg in the
miljeregnska p  f or by g gadufastunes of msuldtion materials participated [6].

The EPD will present data that has been aggregate d over the | ife cycle
AConsonr st Bige ostagefOB uainlddfifinlgh d e st ageodo or rel ev
EPD following these PCR may also be based on information modules (see, ISO 21930 clause

5.5) that do not coverallstageso f t he pr od u cmpavakilitylof EPDeof iGylatioh e . Co
materials shall be in accordance with the requirements for comparability as described in ISO

14025, clause 4 and 5.6.

— 0
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Program operator:

Neringslivets Stiftelse for Miljgdeklarasjoner
NHO, Postboks 5250 Majorstuen,

0303 Oslo

The PCR has been prepared by members of the PCR WG and SINTEF Byggforsk.

Members of the PCR WG:

Vidar Tokerud Glava AS (manufacturer)

Dag Heston Plastindustriforbundet (EPS-gruppen) (manufacturer)
Sverre Johnsrud Norsk Celluloseisolasjon AS (manufacturer)
Finn-Vegard Amundsen Pittsburgh Corning (manufacturer)

Jorgen Hagglund HAS Consult AS (manufacturer)

Arne Stayle Norsk glassgjenvinning AS (manufacturer)

Arne Monsen Maxit as (user)

Ole Skytterholm Ultimat AS (manufacturer)

Consultant:

Sverre Fossdal SINTEF Byggforsk AS
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1.1 Period of validity of the document

The validity of this document is extended until January 2010 (3 years). When new requirements
concerning use of chemicals will be implemented (REACH directive) this PCR may need to be
revised.

2. Terms and definitions
For the purposes of this document, the following terms and definitions apply.

2.1

declaredunit

quantity of a building product for use as a reference unit in an EPD (2.6), based on LCA (2.4),
for the expression of environmental information needed in information modules(2.3)

Example: Mass (kg), Volume (m3)
[1SO 21930]

2.2

functional unit

quantified performance of a product system for a building product for use as a reference unit in
an EPD (2.6) based on LCA (2.4)

[1SO 21930]

2.3

inform ation module

compilation of data to be used as a basis for a Type Ill environmental declaration (2.6),
covering a unit process or a combination of unit processes that are part of the life cycle of a
product

[1SO 21930]

2.4

life cycle assessmat (LCA)

compilation and evaluation of the inputs, outputs and the potential environmental impacts of a
product system throughout its life cycle

[ISO 14040]

25

L/S ratio

ratio between the total amount of liquid (L in litre), which is drained from the dry mass (S in kg
of dry matter) abbreviated L/S and expressed in I/kg

NOTE: Adapted from ISO 12457-3
2.6
product category

group of building products that can fulfill equivalent functions
[1SO 21930]
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2.7

Type Il environment al declaration, Environmental product declaration, EPD
environmental declaration providing quantified environmental data using predetermined
parameters and, where relevant, additional environmental information

[1SO 21930]

3. Description of company/organization and product

3.1 Description of company/organization:

The name of the company/organization as well as the place(s) of production shall be indicated
(see, clause 8.1). General information about the company/organization can be included i.e. the
existence of quality systems or environmental management system according to ISO 14001 or
EMAS or any other environmental management system in place [7], [8].

3.2 Description of product:

The description of the product shall enable the user to identify the product unambiguously. The
characterisation includes:

A Product identification by name (including e.g. production code) and a simple visual
representation of the building product for which the EPD is developed;

A Main technical data and properties of insulation materials according to NS-EN 13162 i
13171[9-18]; NBI Report O 8541-1 (textile)[1];

A Flow diagram of main production processes according to the scope of the declaration;

A Materials and substances to be declared: Material contents of the finished product,
including packaging shall be declared in terms of the main components. Substances
officially classified as hazardous according to national and international regulation by
CAS-No (EU directive 67/548/EWG) shall be stated. Product specific data that is
confidential, because of competitive business environment, intellectual property rights or
similar legal restrictions need not to be declared to the public. New requirements
concerning declaration of chemicals (REACH directive) shall apply.

3.3 Definition of product group

AThe product gnaoepi & ksalBkindofiisdlagon products prepared
for trade like cellular glass, glass wool, rock wool, cellulose based insulation, textile
based insulation and fess# plastic based insulation (XPS, EPS, PUR, PIR).

4, Goal

The intended application of this PCR is to give guidelines for carrying our environmental product
declaration for insulation materials and to pinpoint the underlying requirements of the LCA. The
user of this PCR will be manufacturers of insulation materials and other interested parties.
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This PCR is valid for all insulation materials according to the standards or technical approvals
shown under chapter 3.2, and on information for incorporation in a building or other construction
work. (i.e., building material, products, components, or building elements).

5. Requirements for the underlying LCA

5.1 Functional and declared unit Comment [PF2]: Writeinstatement of:

. . . B . A AéSl to be used for ca
The functional unit or declared unit of a product provides the quantitative normalisation, for in 1P units s acceptable, provided the comversions
comparing products of equivalent function (functional unit) or equivalent specification (declared R A e

unit). For declarations covering the complete life cycle, a functional unit is defined. The
functional unit is based on the thermal property (design under specific external and internal
conditions which can be considered as typical of the performance of the insulation material when
incorporated in a building component (NS-EN ISO 10456) [19].

For declarations not covering the complete life cycle, e.g. leaving out the use stage and/or the end
of life stage, a declared unit is defined based on an expected value (declared) of thermal property
of the insulation material assessed from measured data at reference conditions of temperature and
humidity. Information provided using a declared unit shall not be used for comparison.

The functional unit (cradle to grave) is:, Comment [PFS: Somenfer arourd i fee

H : H : H : ; : — would say something like, for the purposes of LCA
1 n? of insulation mateial with a thickness that givea designthermal resistance R = 1 RS (TS G M ol G e E
and wth an expected average service life of 60 years for the purposes of reporting to the US audience, the
(packaging included). The unit for the functional unit is kg and 60 years. functional unit may be reported in IP units strictly

utilizing the conversion factors provided in section 6.

The declared unit (cradle to gate) is: 1 ? of insulation material with a thickness that give
a declared thermal resiance R = 1 The unit for the declared unit is kg.

Functional and declared unit can be expressed as:

FU=DU=R &'} 'Alkg]

where; R = thermal resistance [m2K/W]
& =mal canduation [W/mK]
} = density of imhsul ation product [ kag/
A = Area [m?], here 1 m2,

The result for any other R-values than 1 m2K/W can be found by simple multiplication.
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The thermal resistance may also be expressed as: R =d/e=  w h ¢ni] ie thedhickness of the
insulation.

A table for different insulation thickness may be worked out showing the factor the
environmental impacts for R = 1 has to be multiplied with to give the corresponding
environmental impacts for a given thickness.

5.2 System boundaries
The life cycle stages for the installed insulation products are shown in figure 1.

The system boundaries encompass the following processes:

5.2.1 Product stage

A Extraction/Production of raw materials

A average transport of raw materials from extraction/production to manufacturer
A Processing of recycled materials

A transport of recycled/used materials to manufacturer

A Manufacturing of insulation products

A Packaging

5.2.2 Construction stage

A transport of building products from manufacturer to Steekist distributor
A transport of building products from steekist distributor to building site
A Installation on the building site

5.2.3 Building use stage

The building stage is treated as scenario:

A The reference service life of the building is defined as 60 years and the number of
replacements of the insulation products shall be declared accordingly. For other
applications the service life shall be defined [20].

A Maintenance of the insulation products that under normal conditions will be necessary to
get the expected reference service life. Maintenance/replacements are to be modelled
according to manufacturers guidelines

A Releases to ground and surface water during the use of the insulation materials shall be
declared in accordance with national standards and practice’.

A Insulation materials exposed to the indoor environment shall be classified according to
prNS 3563 [21] (M1, M2, M3), based on emissions of:

o TVvOC

o Formaldehyde

0 Ammonia

o Carcinogenic compounds

Methodology to carry out emission tests is shown in prEN 13419-1 [22], 13419-2 [23], prEN
13419-3 [24] and prEN 717-1 [25]. Fhreshold-valuesforcarcinogenic-compounds-are-givenin
WHO—A-Ai—+—Qu-adsfor v E G uoR/gaeplofriate threshold values are derived from the
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! The releases shall refer to specified PH-values, L/S ratio and availability
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5.2.4 End of life stage

The end of life stage is treated as scenario:
A Dismantling/Demolition
A Transport from building site to recycling/reuse/land fill/incineration
A Recycling/reuseflandfill/incineration

The manufacturing and the installation processes shall be declared separately from both the
use/maintenance processes (building/use stage) and from the demolition processes (end of life
stage). The building stage and the end of life stage are both based on typical scenarios for the
products. The scenarios shall be described in detail.

Any other transportation data than identified above shall be indicated. If transportation
information is included in other stages than indicated, or if no transportation information exists
and assumptions are made, this should be noted.

Allocated to other product systems |Waste disposal ¢
Land fill
Cut-off System boundaries E|
]
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| Used materials *
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Figure 1 System boundaries and life cycle stages of insulation products.

5.3 Cut-off rules
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Any processes or activities that altogether do not contribute to more than 2 % of the total mass
and 1 % of the total energy use may be omitted from the inventory analysis. However omissions
of any material flows that may have a relevant contribution to the selected impact categories of
the products underlying the Environmental Declaration shall be justified, if applicable by a
sensitivity analysis. All hazardous and toxic materials and substances shall be included in the
inventory and the cut-off rules do not apply.

5.4 Allocation rules

In a production process where more than one type of product is generated, it is necessary to
allocate the environmental impacts (inputs and outputs) from the process to the different products
in order to get product-based inventory data.

In principle allocation rules should reflect the goal of the production process. For production of

insulation products the primary allocation rule is that allocation shall be carried out according to
mass.

Raw material energy shall be allocated to material resources (kg), while process energy shall be
allocated to energy resources (MJ).

When the insulation products original function is lost, it can be processed further in a waste
management system, e.g. it can be recycled and/or reused.

The recycling processes shall be treated as closed loop recycling, as long as no changes occur in
the inherent properties of the recycled material. In such cases, the need for allocation is avoided
since the use of secondary material displaces the use of virgin (primary) materials. Thus recycled
materials that are used in the fabrication of insulation products shall have no inherent
environmental impact on the new product, only the processing and transport of the recycled
materials.

The environmental impacts from recycling and incineration and related transports as well as the
recovered energy are allocated to the products according to mass.

When allocation is used, the economic reality and other relevant aspects shall be considered to
determine if other allocation criteria would be more appropriate or lead to deviating results. A
sensitivity analysis should be initiated if a deviation of > 20% is foreseen.

Different data sets shall be documented and reported, if different allocation options are relevant.

5.4.1 Transportation

5.5. Data Quality requirements

5.5.1 Calculation rules
Draft for US Conditions to NPCR12 Insulation July 6th, 2009
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The amount of material used as input of insulation products (functional unit) shall include related
accessories and auxiliary materials.
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5.5.2 Characterization factors

The factors employed to calculate the selected environmental impacts shall be taken from the
following sources, table 1:

Table 1 —Characterizationfactors

lmpact-category Unit Seuree
Climate-change (GWP) fkg-CO, equiv} Latest version of IPCC
- onof heri ODP) Ikg R1L equiv] \ o o WG
rcidification (AP Tt en] ML 200
Eutrophication(NP) fkg-PO, equivi CME-2001
Photoechemical-Ozone-Creation-(POCP) fkg-CoH. equivi CME-2001

[Table 1b Energy/Resources fadtors _—| Comment [PF4]: This recommendation will be a

reformat of the relevant declared parameters in
section 8.2, but not as a replacement for section 8.2
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Table 6.1 ¢ Mandatory conversion factors to be used if reporting in IP units.

Convert from to Multiply by
square meter (m2) Square foot (ft2) 1.076391E+01
kilogram (kg) Pound (lb) 2.204622E+00

Mega joule (MJ)

British Thermal Unit (BTU)

9.478170E+02

degree Fahrenheit (°F)

degree Celsius (°C)

t/°F = 1.8*t/°C + 32

cubic meter (m3)

cubic foot (ft3)

3.531466E+01

Draft for US Conditions to NPCR12 Insulation
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meter (m)

foot (ft)

3.281E+00

m2K/W

ft2Fhr/Btu

5.678263E+00

Source: NIST: http://physics.nist.qgov/Pubs/SP811/appenB9.html

Optional Reporting Units of Measure

Functional Unit FU = DU =R &} ‘A [kg]
where; R = thermal resistance [ft>°F-hr/Btu]

& = thermal conduction [Btu/(hr-ft-°F]

| d e n s itidn prodetf[lb/ftln s u | a
A = Area [ft?], here 1 ft?

7. Additional environmental information

Relevant information, such as specific manufacturing processes, beneficial from the
environmental point of view can be described. Technical data that is needed to model the
building stage e.g. load requirements etc. A description of toxicity effects like leaching, if

relevant.

Draft for US Conditions to NPCR12 Insulation
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8. Content of the environmental declaration (EPD)

All Type 1l environmental declarations in a product category shall follow the format and include
the parameters as identified in this PCR.

8.1 General information to be declared
The following general information shall be declared:

A the name and address of the manufacturer(s);

A product identification by name (including e.g. production code) and a simple visual
representation of the building product to which the EPD is developed;

Athe description of the dardunitofthdsodustsoe and t
which the data relates;

A the description of the application (installation) of the insulation products;
A a general specification for the composition of the products shall be given;

A name of the programme and the programme operat or 6 s a drelevaptthslog@a nd , i f
and website;

A the PCR identification;

A the date the declaration was issued and period of validity;

A additional environmental information see chapter 7;

A astatement of whether the declaration is complete or modular; see chapter 1

A astatement that environmental declarations from different programmes (1SO 14025) may
not be comparable;

A astatement that this declaration represents an average performance, in such cases where
an EPD declares an average performance for a number of products In addition the
standard devi at i onmmancewith rasgeceto the averajeuiscstates;6 per f or

A the site(s), manufacturer or group of manufacturers or those representing them for whom
the results of the LCA are representative;

A information on where explanatory material may be obtained;

A in addition to the above, table 2 shall be completed and reproduced in the Type 111
environmental declaration;
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Table 2 Demonstration of verification

PCR review, was conducted by:
< name and organization of the chair, and information on how to contact the chair through the
programme operator >

Independent verification of the declaration and data, according to ISO 21930:

C internal Z external

(Where appropriate *) Third party verifier:

<name of the third party verifier=

a Optional for business to business communication, mandatory for business to consumer communication.

A adiagram of the life cycle stages included in the LCA subdivided into product stage,
building stage and end of life stage, and system boundaries. The stages may be further
subdivided see 1ISO 21930 Fig 1;

A adescription of the nature of the processes and ancillary materials that are required for
installing the building product in the building works and their replacement and
maintenance according to the cut-off criteria in the PCR.

8.2 Parameters to be declared:
Use of material and energy resources:

A depletion of non-renewable material resources
A use of renewable material resources
depletion of non-renewable primary energy differentiated into:

Fossil ail
Natural gas
Coal
Uranium

use of renewable primary energy differentiated into:

Hydropower
Wind power
A Solar power and biomass

Bo Do Bo Do Be oo D

A use of potable water

Impact category indicator results for:

Climate change. Emission of greenhouse gases (expressed as the sum of global warming
potential, GWP in kg CO, - equivalents, 100 years).

A Destruction/depletion of ozone layer. Emission of ozone-depleting gases (expressed as
the sum of ozone-depleting potential, ODP in kg CFC 11-equivalents, 20 years).

A Acidification of land and water sources. Emission of acidifying gases (expressed as the
sum of acidifying potential, AP in kg SO; - equivalents).

A Eutrophication. Emission of substances contributing to eutrophication potential,
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(expressed as the sum of nutrition potential, NP in kg PO, -equivalents).

A Formation of photochemical oxidants. Emission of gases that contribute to the creation
of ground-level ozone (expressed as the sum of ozone-creating potential, POPC, in kg
C;Hs-equivalents).

Waste to disposal
A Non hazardous waste (kg).

A ]Hazardous waste (kg) according to EU directive 91/689/EEC and 75/442/EE. (see also [Comn}ent [PF6]: Is there a RCRA or some other }
regulation of June 1, 2004 no. 930 of recycling and treatment of waste with amendment [equiationithagwonidiservelasianieodivalentherey
by the Ministry of the Environment 2. May 2005 (avfallsforskriften)).

9. References
This PCR is based on the following studies (references)
Proposed for replacement

1. NS-EN 13172 Thermal insulation products ¢ Evaluation of conformity

2. NBI Report O 8541-1, Vurdering av dokumentasjon som grunnlag for NBI Teknisk Godkjenning, NBI
2003.

3. IS0 21930 Sustainability in building construction - Environmental declaration of building products

4. 1SO 14025 Environmental labels and declarations ¢Type Ill environmental declarations ¢ Principles
and procedures

5. ISO 14044 Environmental management - life cycle assessment - requirements and guidelines

6. Energi- og miljgregnskap for bygg. Prosjektrapport 173. Byggforsk. 1995.

7. 1SO 14001 Environmental management systems CRequirements with guidance for use
8. EMAS ¢ The Eco-Management and Audit Scheme

9. NS-EN 13162 Thermal insulation products for buildings - Factory made mineral wood (MW)
products ¢ Specification,
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10. NS-EN 13163 Thermal insulation products for buildings - Factory made products of expanded
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. NS-EN 13164 Thermal insulation products for buildings - Factory made products of extruded
polystyrene foam (XPS) ¢ Specification
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13. NS-EN 13166 Thermal insulation products for buildings - Factory made products of phenolic foam
(PF)
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(ICB) ¢ Specification

18. NS-EN 13171 Thermal insulating products for buildings - Factory made wood fibre (WF) products ¢
Specification

19. NS-EN ISO 10456 Building materials and products. Procedures for determining declared and design
thermal values.
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20. ISO 15686-8 Buildings and constructed assets ¢ Service life planning ¢ Part 8: Reference service life.
21. prNS 3563 Ventilation for buildings - Design methods for indoor climate

22. prEN 13419-1 Building products ¢ Determination of emissions of volatile organic compounds ¢ Part
1: Emission test chamber method

23. prEN 13419-2 Building products ¢ Determination of emissions of volatile organic compounds ¢ Part
2: Emission test cell method

24. prEN 13419-3 Building products ¢ Determination of emissions of volatile organic compounds ¢ Part
3: Procedure for sampling storage of samples and preparation of test specimens

25. prEN 717-1 Wood-based panels ¢ Determination of formaldehyde release ¢ Part 1: Formaldehyde
emission by the chamber method
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Appendix | Project documentation/report

Project documentation shall include information, which can be made available to verifier in order
to demonstrate that the requirements of 1SO 21930 have been met:
A the input and output environmental data of the unit processes that are used for the LCA
calculations;
A the documentation (measurements, calculations, estimates, sources, correspondence,
traceable references to origin, etc) that provides the basis from which the process data for
the LCA is formulated;

This includes documentation on:

A the specification used to create the manufacturer's insulation products;

A energy consumption figures;

A emission data to air, water and soil;

A waste production;

A data that demonstrates that the information is complete. In specific cases, reference can be
made to, for instance, standards or quality regulations;

A referenced literature and databases from which data have been extracted:;

A documentation that demonstrates that the insulation products can fulfil the desired
function(s) and performance;

A documentation that demonstrates that the chosen processes and scenarios in the flow chart
satisfy the requirements set in 1SO 21930;

A documentation that substantiates the chosen life cycle of the insulation products;

A the documentation and substantiation of the percentages or figures used for the
calculations in the waste scenario;

A documentation and substantiation of the percentages and figures (number of cycles,

prices, etc.) used for the calculations in the allocation procedure;

information showing how averages of different reporting locations have been calculated

in order to obtain generic data;

documentation used to substantiate any qualitative information in the additional

environmental information;

procedures used to carry out the data collection (questionnaires, instructions, informative

material, confidentiality agreements, etc.);

the characterization factors, normalisation factors and weighting factors used,

the criteria and substantiation used to determine the system limits and the selection of

input and output flows;

documentation used to substantiate the other choices and assumptions
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