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1. Scope

1.1 This guide provides guidance and considerations related
1o designing sustainable low-sloped roohng systems, including
expoasd membrane roofs, membranes covered with vegelative
{green) overburden sysicms, ballasted roofs, and protected
membrane roofing assemblies. A sustainable roofing system
minimizes environmental impact, conserves energy, and has
maximized service life,

1.2 The primary purpose of a roofing sysiem is o weather-
prood the building’s top surface. Implementing a sustainable
roafing sysiem is the intent of this guide,

1.3 This gukde acknowledges that many factors oulside the
designer’s control affect the longevity of a roofing system. The
designer may rely on industry literstare (X1.1) and personal
experience with roofing systems to estimate the design life.

L The premise of this gubde i to focus atention on
environmental and other factors that may affect the mofing
aystem over s service life. By considering these factors and
incorporating imo the mofing system design cerlain features
that mitignte these factors and their potential sdverse effects on
the roofing system, the roofing system would be expected 1o
have a longer service life.

1.5 This guide includes materials used in roofing svstems
under jurisdiction of ASTM Committee DOS on Roofing and
Waterproofing. The applicabality of this guide 0 other syslems
amwd materials has not been determined.

1.6 This standard does not purpor! le address all of the
safety concerns, if any, asociated with its wse. [f i the
responsibility of the wser of this standard o establish appro-
priate safety and health practices and determine the applica-
Bility of regulafory limikations prior o pse.

! This. guide is wader the jerisdiction of ASTM Comminge DA on Rooiing and
Walerproofing and s the direet responsidlity of Suboommitee DOE 24 on Sustain-
whilicy.

Cunreni editios spproved Feb. |, 2007, Poblished February 2007, DO 101533
DTIXE_DTI3EM-17.

2.1 ASTM Standards:®
D07 Terminology Relating 1o Roofing and Waterproofing

L Terminology

31 General—Terms used in this guide are defined in
Termimslogy DI0TY, except as defined below.

3.2 Defimitions:

3.2.1 design life—the planned period of time during which
the moofing system is expecied by its designer to neliably
perform its required functions, with minimal unplanned inter-
venlion.

322 durabilitv—the ability of the roofing system o per-
form its required functions over a period of time within the
environment for which it is designed and exposed.

323 service life—the period of time after installation dur-
ing which a roofing system performs its required functionis)
with mindmal unplanned imervention.

4. Summary of Guide

Mome | —The sustainabile roofing sysiem dexign process consists of the
Tollvwing, sequential seps;

4,1 Identification of Rosfng Svstem Demands, Functional
Etpﬂc'lrm'vms, and Site Constramis—The :k-s.igmr should de-
termine factors, loads. and stresses that the roofing sysiem must
withstamd as well as the impacts the roofing system may have
om the environment the building interacts with, These factors
apply limiting constrainds for system and material selection and
the associated installation process. There ae also options for
sustainable sirategics and site and wse consiraints that will
define the feasibility of susainable strategies (for cxample,
availability of sunlight for photovoltaic armys).

4.2 Determingtion of In-Service Performance Crifteria and
Funcrional Expectations—The designer determines  perfor-
mance criteria and functional expoctations of the roofing

2 For referenced ASTM standaeds, visit the ASTM wobsile, www ausorg, of
coninnl ASTM Cusiomes Service ol service® asimoong. For Aansal Bood of ASTM
Standardy volume information. reler io te stmdand”s Docement Summary page on
e ASTM wihaile.

Capyright & ASTM inematonad. 100 Barr Harbor Drive. PO Bowt CP00. Wast Conshohocisn, Pa 168355 Unied Stales

ASTM D7852, “Standard Guide for
Design of Sustainable, Low Slope
Roofing Systems”



This inicrnadienal sisndand win develoged In sccondanoe wih inicrmationaly recognized principles on standardiration esiabikshed b the Deciston oo Principies for e
[ velopment of Inlernational Standards. Gubdes s Recommendations issacd By the Workd Trade Organizastion Technboal Barriors e Trads (THT) Commibite:

) Designation: D8013 - 16 (Reapproved 2021)

Standard Guide for

Establishing a Recycle Program for Roof Coverings,
Roofing Membrane, and Shingle Materials’
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1. Scopse

1.1 This guide provides information for the development of
a program 1o reduce rood covering waste. The recycled roofl
coverings and any scrap rool cover malenals may be repro-
cessed back imo new mof coverings, imo other roofing
producis, or into products other than reofing. This guide does
nol comaenl on the use or e inclusion of other recyeled or
recovered malerials w be wsed Lo increase e wodal

amount of recycle maleral.

1.2 This guide sddresses terminology. logistics, quality
ASSUrANCE, sepamtion, or segregation in the recycling process
of maierials.

1.3 This stidard does ol purport o address all of the
safety conceras, o any, associated with s wse. [t &5 the
responsibility af the wser of this standard fo establish appro-
priete safery, health, and envirommental proctices and deter-
mine the applicability of regulatory lmitations prior fo use.

L4 This international standard was developed in accor-
dance with imlernationally recogrized prln.'r'pff.r o sbandard-
ization extablisked in the Decision on Principles for the
Development of nfermational Standards, Cuides and Becom-
mendintiouns dsswed by the World Trade Ovganization Technical
Barriers 1o Trade (TET) Commiiies.

1, Referenced Documents

2.1 ASTM Standards:*

1079 Terminology Relating to Roofing and Waterproofing

D7 209 Guide for Waste Reduction, Resource Recovery, and
Use of Recycled Polymeric Materials and Products {With-
drawn 2015)"

! This guidc is mder the jerisdiction of ASTM Comminee DR on Rooiing and
Wakerperofing and i the direct responsibility of Subcommitios DOE.24 on Susain-
Wiy

Curreni edition spproved Jmn. |, 2021 Published Janoary 121, Ovigiaally
approved is 2016, Lad provious odifion spproved in 2016 as DROIA - 18, DO
Pk B 5 WTOEH 1- DGR T

 For refevenced ASTM stsadards, visit the ASTM websiie, wwwosimorg. of
contact ASTM Cusomer Service sl service @ asimong. For Aassal ook of ASTM
Sioadands volume isformation, refer to the siandard”s Document Semmary page on
e ASTM welmilc.

"The bawt approved vemion of this hivorical standand is referenced o
WE WAL,

2.2 UL Standard:”

UL 2509 Environmenial Claim  Validation Frocedure for
Recycled Content

2.3 [CC Standard;*

10T Imternational Building Code, current version

X Terminology

3.1 Defmitions—For definitions of roofing terms, see Ter-
minology D079, For definitions of recycling and recovery
lerma, see Guide D706

3.2 Definitions of Terms Specific to Thiz Stendard:

321 bale, n—waste thal is compacted and secured as a
bundle o facilitaie handling, storage, and iransponation,

322 bulk box, n—also known as bulk bin, skid box, tole
box, of Gaylord, these are normally pallet sive contaimers used
for storing and shipping bulk quantities constructed of corm-
gated fiberboand, either double or triple walled.

323 centificate of .'ruuprm'ir'-'ur dirctorure, n—cenificnie
describing centain properties of a recovered matenial from an
external source, iis formation and source, and the specific
material shipment to which it applies.

3.23.0 Discussion—Examples of CCD information include
perlymeer, medecular weight, percentage of inorganic material,
Ccomaminutomn type and level, sln,'nglh, madulus, impact and
other mechanical properties; code or designation identifying
the formulation and source information.

324 chemical recycling, n—processing of recovered mate-
rial inte a secondary mw material or product, with o significant
change 1o the chem structure of the material (such s
cracking, gasificatbon, and depolymerization), but excluding
COCTEY TECOVETY OF incineration.

325 collecrion, n—bogistical
its sowrce 1o a place where it can be recovered,

process of moving waste from

3,206 comtamingnd, n—unwanted substance or materinl de-

fincd according to the intended use.

* Available from Undersriters Laborsioes (UL)L 2600 MW, Lake Rd., Camas,
WA DRAIT-R54D, Bupwwmulcom

* Available from Istcrmational Code Council (10T, 300 New Jerey Ave., NW,
ih Fioor, Wishington, D 20001, hitp:feww. iocsafe.ong

CaapyTignt © ASTM Inismamonal. 100 Bar Habar Dive. PO Bow G700 Wist Conshohacisn, Pa, 156387966, Unied Smies

ASTM D8013, “Standard Guide for
Establishing a Recycle Program for
Roof Coverings, Roof Membrane
and Shingle Materials”
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Sustainability Assured for Single Ply
Roofing Membranes

MNSF/ANSI 347 Sustainability Assessmaent for Single Ply Roofing Membranes
is the leading consensus standard for evaluating and certifying sustainable
attributes of single ply reocfing membranes over their entire product ife cycle

MSF Sustainability provides certification ta the MSFAANSI 347 standard.
Single Ply Roofing Membranes, as defined by this standard, include, but are
nat hmited to, membranes produced from EPDM (Ethylens Propylena Dianeg
Terpolymer), KEE {Ketone Ethylene Ester), PVC {Poly Vinyl Chloride), TPO
(thermoplastic polyolefing, and PIB (Polyiscbutylena) products. This US
national standard was developed through a consensus-based public process
by a multi-stakeholder group of manufacturers, suppliers, regulatory agencies,
customers, end users, academia and other industry participants under MSF's
facilitation. The purpose of this standard is to communicate accurate and
verifiable information about the environmental and social impacts associated
with the production and use of Single Ply Romflng Membranes. Sustainabilily
assassment standards inform and encourage the demand for and supply of
products that cause less stress on the environment and seciety. The rasult is
continuous market-driven improvement

Standard 347 Overview

Based on life-cycle assessment principles, HSF/ANS] 347 employs «,_\T"E-'t.r,.*
&

an easy-to-use point system to evaluate roofing membrane 3 o
&
products against established prerequisite requirements, ﬂ
porformance criteria and guantifiable maetrics in five key areas ‘ ﬂp\”‘
1. Product Dasign 4. Corporate Governance

2. Product Manufacturing 5  Innowation -
3. Mambrane Durability

For example, Product Design criteria require a prerequisite of an environmental
assessment program that considers emaronmental attributes and Impacts

of products and packaging across the entire product life cycle (a.g., raw
material extraction, manufacturing, usae, and end of life). Criteria examplaes in
Product Manufacturing include ervironmental managament systems, anargy
conservation, waste minimization, water conservation and greenhouse gas
reductions. Certification is based on point totals to achieve a Conformant, Sibvear,
Gold, or Platinum lewvel

Manufacturers certified by MSF are authorized to use the NSF Sustainability
Cartified Mark on their products and in their advertising. Monitoring and
pericdic reevaluation is required to maintain certification

NSF/ANSI 347, “Sustainability
Assessment for Single Ply Roof
Membranes”
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INTERNATIONAL
GREEN CONSTRUCTION CODE®
A Comprehensive Sclution for High-Perfermance Buildings

International Green Construction

Code, 2021 Edition
—-ANSI/ASHRAE/ICC/USGBC/IES 189.1-2020

POWERED BY

ANSI/ASHRAE/ICC/USGBC/IES 189.1-2020 ==
Standard for the Design of High-Performance @
Green Buildings Except Low-Rise Residential Buildings
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https://shop.iccsafe.org/international-codes/2021-international-green-construction-coder-igccr.html

How Roofing Contributes Seik

Certifications & Ratings
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Drivers of the
U.S. Green
Building Market

39%

Client Demands Environmental Regulations Right Things to Do

Top Triggers Driving
Future Building Activity

in North America
Dodge Data & Analytics, 2018

. Canada

. o1 2%
. Mexico . 28% B 27% 24% | 3% 0 239
- = -
o 15% .
. Global 12%

Market Transformation Healthier BUIIdlngs Lower Operating Costs

Source: Dodge Data & Analytics, World Green Building Trends market report, 2018




How Roofing Helps Achieve Green Building
Energy Goals

Top Environmental Reasons for
Building Green

(Ranked A the Tob Two R o Thoee Wh Since 2008, reducing energy consumption is still
Coonr;iger itTSB%rtgit)Op Hormmmm e e most frequently selected as a top environmental

reason for building green.
B 2o 205

Reduce Energy Protect Natural
Consumption Resources

Lower Greenhouse
Gas Emissions

Reduce Water

Improve Indoor
Consumption

Air Quality

Source: Dodge Data & Analytics, World Green Building Trends market report, 2018



Green Building Standards

"American communities have more options than ever for
encouraging greener building and development. Many

organizations have developed model codes or rating

systems that communities can use to deve

op green

building programs or revise building ordinances.”

- U.S. EPA



Major Options

a 1gCC

d ASHRAE 189.1

d LEED

d Green Globes

d Living Building Challenge




Major Options

O 9CC Model Cod \
QO ASHRAE 189.] SEE EEE
‘Q LEED A
d Green Globes Rating/Certification Systems
EI Living Building Challenge )




Rating/Certification Systems

d Generally voluntary
d New construction/existing buildings/additions

d All three include:
O sustainable sites

energy efficiency
water efficiency

mafterials and resource use

U O 0O O

iIndoor environmental quality




I_EED LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN

To achieve LEED certification, a project earns points by
adhering 1o prerequisites and credits that address carbon,

energy, water, waste, fransportation, materials, health and
iIndoor environmental quality

More than 100,000 buildings participating today

Platinum Gold Silver Certified

80+ points earned 60-79 points earned 20-59 points earned 40-49 points earned




How/Where ROOﬂﬂg Conftributes in tis space

LEE  LEED®' v4 FOR BUILDING DESIGN AND
. CONSTRUCTION: NEW CONSTRUCTION

o

Sustainable Indoor
S: Energy and Atmosphere Materials and Resources Environmental
ites -
Quality
= HpAEA e - - - - -
BPDO - BPDO - .
, - . . BPDO - Construction &
Heat lsland Mlné'Opilmlze Renewable  Environmental  Sourcing !..‘Jf Material Demo Waste  Low-Emifting
. nergy Energy Product Raw Materials : . :
Reduction Perfo Product larat ( led Ingredients Planning/ Materials
erformance roduction Declarations  (e.g., recyc N
(EPDs) content)

Opt 1 &2 Option 1 Option 2 Option 1 Opt1 &2 Opt 1 &2




Green Globes

The certification program for commercial buildings provided
by the Green Building Initiative (GBlI)

Adapted in the US from Green Globes, a Canadian web-
based tool with BREEAM Canada origins

Program is based on ANSI/GBI-01-2019, American National
Standard Green Globes Assessment Protocol for
Commercial Buildings

GBI also the provider for the Guiding Principles Compliance
and third-party assessment program for federal building
sustainability requirements



How/Where Roofing Conftrilbutes in this space

GREEN GLOBES® - NC v2013

©)

Sit Materials and - Indoor
e Resources nergy Environment
3.2.2.4 3.5.1.2 3.3.4.1 3.3.9.1 3.7.2.1
Prescriptive Volatil
Path for On-Site olaie
Heat Island L Thermal Organic
Building . Renewable
Effect Resistance Compounds
Core & Shell Energy
(VOCGs)
(e.g., EPDs)

Path B




Living Building Challenge

One of a series of
certifications
offered by the
International Living
Futures Institute

}:':I GREEN BUILDING
CERTIFICATION

Responding to climate
change with hollstic
high performance.

Required Imperatives:

€1 01 Ecology of Place
C2 04 Human Scaled Living

Responsible Water
C3 05 U

Energy + Carbon
Reduction

Healthy Interior
Environment

c4 07

Cc5 09

€6 12 Responsible Materials
C7 17 Universal Access

C8 18 Inclusion

C9 19 Beauty + Biophilia

£I020 SO noan )
Inspiration

LIVING
BUILDING
CHALLENGFE"

PETAL CERTIFICATION

e e

One plllar of deep
regenerative design
bullt on a hollstic high-
performance foundation.

All Core Imperatives
are required, plus the
remaining Imperatives
to complete either the
Water, or Energy or
Materials Petal.

ALL CORE IMPERATIVES

Water
06 Met Positive Water

Energy

08 MNet Positive Carbon

Materlals
13 Red List

14 Responsible Sourcing

Living Economy

- Sourcing

16 Net Positive Waste

LIVING
= BUILDING
CHALLENGE"

LIVING CERTIFICATION

Summit of hollistic
asplration and
attalnment; fully
restorative.

All Imperatives must be
achieved to certify:

01
02
03
04
05
06

o7

o8

09

10

n
12
13
14

15

16
17
8
19
20

Ecology of Place
Urban Agriculture
Habitat Exchange
Human Scaled Living
Responsible Water Use
MNet Positive Water

Energy + Carbon
Reduction

MNet Positive Carbon

Healthy Interior
Environment

Healthy Interior
Performance

Access to Nature
Responsible Materials
Red List

Responsible Sourcing

Living Economy
Sourcing

Net Positive Waste
Universal Access
Inclusion

Beauty + Biophilia

Education + Inspiration




How/Where ROOﬂﬂg Conftributes in tis space

LIVING BUILDING CHALLENGE™ v3.1

Qg

M LIVING

SSEE= BUILDING
=WN~ CHALLENGE

Health and
Happiness Materials Petal
Petal
Living
HEGI| Interior Red Llsr
(CDPH SM Free; VOCs; B Ulsh')’ D‘Dumrg& Waste
v1.1-2010) Disclosure) (Declare) (Distance

Declare)




And a Funny Thing Happens
When You Consider “Roofing as a System™...

Materials Petal

Net Positive Waste

EPDM THERMOSET MEMBRANE ROOFING

Health + :
Water Petal Happiness Petal Materials Petal

Healthy Interior Living Economy

Net Positive Water S Responsible Materials Red List Responsible Sourcing Sourcing
THERMAL INSULATION
Water Petal Health + Happiness Petal Beauty Petal
Urban Agriculture Net Positive Water Access To Nature Education + Inspiration

VEGETATED ROOF SYSTEMS




Living Building Challenge D@C‘Ore. Declare

TPO

Nuftrition labels for safe products ol

End of Life Options: Salvageable/Reusable in its Entirety,
Recyclable, Landfill

Ingredients:

Membrane: Ethylene/Propylene Copolymer; Magnesium

hydroxide; 1,3-Propandiamin, N,N"-1,2-ethandiylbis-, Polymer mit
2.4 6-trichlor-1,3-5-triazin, Reaktionsprodukt mit N-buty!-2,2,6,6-
tetramethyl-4-piperidinamin; Benzenepropanoic acid, 3,5-bis(1,1-

[ )
Declare is a platform to share ity D o3 2- 13 FS e Aot
A-hydroxyphenyl]-1-oxopropoxylmethyl 1-1,3-propanediyl ester;
° ° ° Calcium Stearate; Decanedioic acid, bis(2,2,6,6-tetramethyl-4-
O n d fl n d h e O |'|'h b U I | d I n piperidinyl) ester; Docosanamide; Titanium dioxide; Tris(2.4-di-
tert-butylphenyl) phosphite; Scrim: Polyethylene Terephthalate
products. Manufacturers
oluntarily disclose product
V U n rl y I S C S r U C Living Building Challenge Criteria: Compliant
[ ) [ ]
information on easy-to-read Siyincty:
B | BC Red List Free % Disclosed: 100% at 100ppm
[1LBC Red List Approved VOC Content: Not Applicable

DeC|Ore |Obe|s, WhiCh Ore II—:ZQI:L:‘::rPeIformance:NotAppiicable
accessible on a free database

I-14 Responsible Sourcing: Not Applicable

GAF-0008
EXP. 01 APR 2022
COriginal Issue Date: 2018

INTERNATIONAL LIVING FUTURE INSTITUTE™ living-future.org/declare




p 5

Living Building Challenge D@C‘Ore.

Declare.

Ingredients:

Membrane: Ethylene/Propylene Copolymer; Magnesium
hydroxide; 1,3-Propandiamin, N,N"-1,2-ethandiylbis-, Polymer mit ¥ utele Locationsinthe usa

2,4,6-trichlor-1,3-5-triazin, Reaktionsprodukt mit N-buty|-2,2,6,6-  Jipns Savegesdle/Reusableinits Entirery
tetramethyl-4-piperidinamin; Benzenepropanoic acid, 3,5-bis(1,1-

dimethylethyl)-4-hydroxy-, 2,2-bis[[3-[3,5-bis(1,1-dimethylethyl) -  vine/eromierc copolymer vaanesum

-Propandiamin, N,N"-1,2-ethandiylbis-, Polymer mit

4-hydroxyphenyl]-1-oxopropoxy]methyl J-1,3-propanediyl ester;  135itriazn Reaktionsprodukt mit N-butyt 226.6-

-piperidinamin; Benzenepropanoic acid, 3,5-bis(1,1-

Calcium Stearate; Decanedioic acid, bis(2,2,6,6-tetramethyl-4- dy S it i

piperidinyl) ester; Docosanamide; Titanium dioxide; Tris(2,4-di- i SEEﬁQ;ﬁ;?;‘;;‘??;t*;Eifr;f’jﬁ;fgmiiz?1‘_‘:,;_
tert-butylphenyl) phosphite; Scrim: Polyethylene Terephthalate =~ ™ eneshe s Foveiviens ferepninasis

1g Challenge Criteria: Compliant

st Free % Disclosed: 100% at 100ppm
st Approved VOC Content: Not Applicable

‘erformance: Not Applicable
ble Sourcing: Not Applicable

Living Building Challenge Criteria: Compliant

I-13 Red List: oE X3
M L BC Red List Free % Disclosed: 100% at 100ppm
[1LBC Red List Approved VOC Content: Not Applicable MONAL LIVING FUTURE INSTITUTE™ fiving-future ora/declare

1 Declared
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What are the steps to produce an EPD

Il Developan | _ Jl Registration
o Define product h ' LCA stu d'f ‘e Data quality ( EPD

* Find available PCR or . * Create EPD .
create one * LCl data collection * Report follows 1SO * EPD verification

* LClA results 14025 * EPD Publication
* Verify data
* Report follows 150

. \ 14040 W Compose an \
EDP report

PCRs are the product category-specific requirements to prepare for
an LCA

Life Cycle Analysis (LCA) collects data and prepares the results to
publish in The Environmental Product Declaration.

Environmental Product Declarations (EPD), consistent with
infernational standards ISO 14025 and ISO 14044 is then prepared for
review. Once reviewed, It can be registered and published




EPD in simple terms

A comprehensive report that provides the life cycle story of a product.

Harvesting raw materials
Refining

Shipping

Manufacturing
Distribution

Installation
End of life events (i.e. upcycle, recycle or landfill)




EPDs in the Roofing Industry

Industry Associations such as ARMA, SPRI, and PIMA have collaborated
with manufactures to create industry wide EPDs.

e - Polyiso Roof Insulation Boards
AP RAAANIFIFES PDIT1 I8 AN Ar-a A0
SBS-MODIFIED BITUMEN ROO MEMB
NSTALLATION OL VE
For more than 30 years, the Polyisocyanurate
Insulation Manufacturers Association (PIMA) has
served as the voice of the North American rigid
polyiso industry, and as a proactive advocate for safe,
cost-effective, sustainable, and energy-efficient high- fa
m‘m performance building construction. PIMA is one of SPR'
o Rooing v:e "ove-wwosx mcx,strv“ac‘.'ocal.es for building energy- s
Manufachurers Association efficiency es and policies

(ARMA) is a trade association
representing North America's
asphak roofing manufacturing
companies and their raw material

PIMA membership includes manufacturers of polyiso

insulation products, raw material supplier
industry, and busines: at provide third-party

e

SPRI s the recognized technical and
statistical authority on the Single Ply
Roofing Industry. SPRI provides the
best forum for its members 1o

includes the majority of North testing services to manufacturers. PIMA m rs collectively focus their industry
American manufacturers of produce the majority of polyiso used in commercial expertise and efforts on criical

S . W roof and wall applications, and residential, institutional iy et Dy SIS NN
slope roof membrane systems. < o ra——— e ) organization, as opposed o each
Information that ARMA gathers and industrial construction throughout the United member working indvidually, the

on modem asphalt roofing States and Canada. P represents the nigid polyiso group can effectively improve product
materials and pracices is

provided to building and code
officials, as wel as regulatory

industry in the
standards, cer

jevelopment of product technical

ation programs, and energy

quality, installation techniques,
workforce training and other issues
common o the industry. This

agencies and aliied trade groups. efficiency advocacy.
Committed to advances in the approach enables every SPRI
asphalt roofing industry, ARMA is As a leading advocate for building energy efficiency, member o operate more effectively in
proud of the role it plays in PIMA has received many environmental awards, the commercial roofing marketplace
Low-slope roofing membrane installed using low-VOC adhesive and consisting of a promoting asphalt roofing to 4 “
SBS-modified bitumen cap sheet and base sheet those in the buiding industry and including the U.S. Environmental Protection
to the public. Agency's Climate Protection Award in 2007 for SPRI represents sheet membrane

ARMA's vision and mission is
to be an association
committed to the long-term
sustainabiiity of the asphait

the Association's leadership in promoting energy
efficiency and climate protection. The U.S. EPA also
warded PIMA
ard in 2002 for leadership in the CFC phase-out
lyiso insulation and in recognition of exceptional
contributions to global environmental protection

e Stratospheric Ozone Protection

Date of Issue: November 4, 2020
Period of Validity: § years
Declaration Number: EPD10465

Product Declaration

Certified
Environmental

www.nsf.org

Singly ply, TPO
and 80 mil thicknesses

anically fastened and rep

and related component suppliers in
the commercial roofing industry.
Since 1981, SPRI has been an
excellent resource for building
owners, architects, engineers,
specifiers, contractors and
maintenance personnel, providing
objective information about
commercial roofing components and
systems.

CERTIFIED




EPD Information

ENVIRONMENTAL PRODUCT DECLARATION

NON-REINFORCED EPDM MEMBRANE < Product
SINGLE PLY ROOFING INDUSTRY (SPRI) @ Industry EPD

About SPRI

SPRI is the recognized technical and statistical
authority on the Single Ply Roofing Industry. SPRI
provides the best forum for its members to
collectively focus their industry expertise and
efforts on critical industry issues. By acting as a
trade ization, as opposed to each b
working individually, the group can effectively
improve product quality, installation techniques,
workforce training and other issues common to the
industry. This approach enables every SPRI
member to operate more effectively in the
commercial roofing marketplace.

SPRI represents sheet membrane and related
comp t iers in the ¢ ial roofing
industry.

Since 1981, SPRI has been an excellent resource for
building owners, architects, engineers, specifiers,
contractors and maintenance personnel, providing
objective information about commercial roofing
components and systems.

Issue Date: 21-07-2022

’s-ﬁ Valid Until: 21-07-2027

SINGLE PLY ROOFING INDUSTRY

Declaration Number: ASTM-EPD335
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EINVINWUINIVICIN AL FRNUJUUL T WECLANATIVIN

According to ISO 14025 and ISO 21930:2017 Non-Reinforced EPDM Single Ply Roofing Membrane

DECLARATION INFORMATION

Declaration

Program Operator: ASTM International

Company: Single Ply Roofing Industry 7
465 Waverley Oaks Road, Suite 421 sl

Waltham, MA 02452
Tel: (781) 647-7026
Email: info@spri.org

vty opliy

Product Name: Non-Reinforced EPDM Single Ply Roofing Period of Validity: This declaration is valid for a period of 5
Membrane years from the date of publication.

Product Definition: Non-Reinforced ethylene propylene diene

monomer (EPDM) Single Ply Roofing Membrane

www.astm.org

Declaration Type: Business-to-business (B2B) Geographic Scope: North America
PCR Reference: PCR Review was conducted by:
e Core PCR: ISO 21930:2017 (1SO, 2017) e Thomas P. Gloria, Ph.D., Industrial Ecology Consultants
e  Sub-category PCR: Product Category Rules for Single Ply o Bill Stough, Sustainable Research Group
Roofing Membranes (NSF International, 2019) e Jack Geibig, EcoForm

Product Application and/or Characteristics

Single ply, non-reinforced EPDM membrane representative of 45, 60, and 90 mil thicknesses are used as a roofing protective layer for
building applications.

Content of the Declaration

Product definition and physical building-related data
Details of raw materials and material origin
Description of how the product is manufactured

Life Cycle Assessment results

Additional environmental information

Verification

Independent verification of the declaration and data, according O internal Rexternal

to 1SO 21930:2017 and ISO 14025:200

This declaration and the rules on which this EPD is based have been examined by an independent verifier in accordance with ISO
14025.

Limitations

The environmental impact results of EPDM products in this document are based on a declared unit and therefore do not provide sufficient information to establish
comparisons. The results shall not be used for comparisons without knowledge of how the physical properties of the EPDM product impact the precise function at
the construction level The environmental impact results shall be converted to a functional unit basis before any comparison is attempted. See Section 3.10 For
additional EPD comp ility guidelines. Envi dec ions from different programs (1SO 14025) may not be comparable.

Content of Declaration

- Product definition and physical building-
related data

- Details of raw materials and material origin

- Description of how the product is
manufactured

- Life Cycle Assessment results

- Additional environmental information
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"SPRI

SINGLE PLY ROOFING INDUSTRY
ENV NMENTAL P DECI |
According to ISO 14025 and 1SO 21930:2017 Non-Reinforced EPDM Single Ply Roofing Membrane

GENERAL INFORMATION

DESCRIPTION OF COMPANY/ORGANIZATION

The following SPRI members provided data for the product under study:

Carlisle Construction Materials Johns Manville M O n U fO C 1- U re S Th O -I-
1285 Ritner H P. 0. Box 5108717 . . .
ERCET- V| “ parficipated in

Denver, CO 80217-5108
cone . hns Manville
ials.com Johns Manvi jm.com

Firestone ommcn supplying data for EPD

BUILDING PRODUCTS Nashville, TN 37201
www.firestonebpco.com

PRrRODUCT DESCRIPTION

The product system evaluated in this report is a single ply non-reinforced EPDM roofing membrane at the finished
nominal thicknesses produced by SPRI members. See Table 1 for membrane specification and standard.

Table 1 Membrane specification and standard

Declared Thicknesses and

Roof System Roof System Component Weights Standard
Non-Reinforced ethylene 45 mils: 138 kg/mi
propylene diene monomer Membrane 60 mils: 1.81 kg/m? ASTM D4637

(EPDM) 90 mils: 2.82 kg/m?
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METHODOLOGICAL FRAMEWORK

DECLARED UNIT

1 m? of single ply roofing membrane for a stated product thickness. Environmental performance results therefore

represent the industry average production of EPDM, normalized to 1 m2. The reference service life is not specified. Since
the use stage is not included in the system boundary, no reference service life needs to be defined for the analysis. Cradle_to_gate

SYSTEM BOUNDARY

- Raw material supply
System boundaries are summarized in Figure 2 for the analysis scope o ﬂluded modules are indicated

by “MND” or “module not declared”. As is typical of works of life cycle assess e construction and maintenance of - Transport
capital equipment, such as production equipment in the manufacturing stage, are not included in the system, nor are

1

human labor and employee commute. The use stage is also outside the scope of this study. Manufacturin
BENEFITS AND g
CONSTRUCT- LOADS
PRODUCT STAGE ION PROCESS USE STAGE END OF LIFE STAGE BEYOND THE
STAGE SYSTEM
BOUNDARY
g 8 = - | = |EE.|E¢2 2 3
sl | 5. | 2 : 5 | 5 |83s(35s| E | | 2| .| &5
3 g | 2| &= s o g 5 £ £ [822(892] 8 | &8 | 8 2 g8
g | 2| 8| 52| 3 S| g & § | 2 |o33|c83| 2 | 2| & | & €o
el s 5|8 | 8 & | 3 |E8(8s8| 3| F |z |°| ¢3
3 |8 | 2 © |« |3F%|3%%] S g g3
/4 = oW @ ©
A1 A2 A3 A4 A5 B1 B2 B3 B4 BS B6 B7 C1 Cc2 C3 | C4 D
X X X MND | MND | MND | MND | MND | MND | MND [ MND | MND | MND [ MND [ MND | MND MND

Figure 2 Life cycle stages included in system boundary
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conservative assumptions regarding environmental impacts. 1
ONSTRUCT- BENESE[?SAND
L l F E C YC L E A SS E S S M E N T R E S U LTS PRODUCT STAGE ON:TRA%CEESS USE STAGE END OF LIFE STAGE B:gfg&&f
. . . . . . . . g o 3 . - | ¢ |BE,]52,] s § ;2
The environmental impacts associated with the non-reinforced roofing membrane is presented below in Table 3 g g é - g ; § 5 % g ;gg Eég 35| 8 g §§
production stage (A1-A3). sl s |E2| 2 |° § ¢ 8 5 %%é %ég g : § 8 FH
3 : H © | @ |22%28%] o g )
Table 3: Environmental impact indicators for Tm? of Non-Reinforced EPDM Single Ply Roofing Membrane = = =
At [ A2 [ A3 |Pas | As | B1 [ B2 [ B3 | Ba [B5 | B6 | B7 | c1|ca[c3]ca D
Indicator A1 A2 A3 Total X X X I1ND MND | MND | MND | MND | MND | MND | MND | MND | MND | MND | MND | MND MND
Global Warming Potential [kg Co; eq'] J Figure 2 Life cycle stages included in system boundary
EPDM (NR) 45 mils 3.59E+00 1.14E-01 1.03E+00 4.73E+00 |
EPDM (NR) 60 mils 4.69E+00 1.47E-01 1.30E+00 6.14E+00 | |
EPDM (NR) 90 mils 7.33E+00 2.31E-01 2.00E+00 9.56E+00
Ozone Depletion Potential [kg CFC-11 eq.]
EPDM (NR) 45 mils 4.19E-15 2.22E-17 7.99E-13 8.02E-13
EPDM (NR) 60 mils 5.46E-15 2.89E-17 1.10E-12 1.11E-12 « LCA Results for STGgeS Al-A3
EPDM (NR) 90 mils 8.53E-15 4.53E-17 1.73E-12 1.73E-12 .
Acidification Potential [Mole of H* eq.] i WlTh TOTG' I_CA fOr Th e
EPDM (NR) 45 mils 5.82E-03 1.01E-03 9.50E-04 7.76E-03
EPDM (NR) 60 mils 7.59E-03 1.23€-03 1.24E-03 1.00E-02 Product Sta ge.
EPDM (NR) 90 mils 1.19E-02 1.91E-03 1.91E-03 1.57E-02
Eutrophication Potential [kg P eq.]
EPDM (NR) 45 mils 5.15E-04 6.33E-05 9.32E-05 6.71E-04
EPDM (NR) 60 mils 6.81E-04 8.03E-05 1.22E-04 8.83E-04
EPDM (NR) 90 mils 1.07E-03 1.26E-04 1.89E-04 1.38E-03
Photochemical ozone formation, human health [kg O; eq.]
EPDM (NR) 45 mils 1.03E-01 2.29E-02 1.74E-02 1.43E-01
EPDM (NR) 60 mils 1.35E-01 2.83E-02 2.27E-02 1.86E-01
EPDM (NR) 90 mils 2.11E-01 4.42E-02 3.50E-02 2.90E-01
The resource use associated with the non-reinforced roofing membrane is presented below in Table 4 for the production
stage (A1-A3).




Utilizing EPDs

» Transparency data on products
* Product comparisons

» Select the product that aligns with tr
goals and objectives that the systernr
being designed for.

« Examples:
* Is the goal to have a more renewable prodi

* Is the goal to have the lowest global warmir
potential?

Nutrition Facts

about 42 servings per container
Serving size 1/4 cup (274g)

m
Calories 1 30
AT % Dally Value
Total Fat 5g G%
Saturated Fat 1.5g 8%
Trans Fat Og
Cholesterol Omg 0%
Sodium 90mg 4%
Total c rbohydrate 20g 7%
Delary Fi ber less than 19 29%
Total Sugars 11g
Includes 11g Added Sugars 22%
Protein 1g
[ oo
Vitamin D Omcg 0%
Calcium 10mg 0%
Iron ‘I.1n'|g 6%
Potassium 40mg 0%
* The D ity Value (DV) 1 y h

utri
g of Im conl rh-Jm ;, d 2 DDD
ies a day is used for gene.’ﬂl nutr
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Johns Manville

Mark S. Graham

National Roofing Contractors Association
mgraham@nrca.net

www.nrca.net

Helene Hardy Pierce
GAF Materials Corp.
hpierce@gaf.com
www.gaf.com

Zebonie Sukle

Johns Manville Roofing Systems
Zebonie.Sukle@jm.com
WWW.jm.com
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