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1. Scope
L1 Thisgdo povide ke wd conserios dtod
0 desgningseaiatlebw-loged roohiog e
exposed membrane ranes covered with vegetative
(green) overburden \y\l:m\‘ ballasted roofs, and protected
membrane roofing asscmblics. A sustainable roofing system
‘minimizes cavironmental impact, conserves encrgy, and has
maximized service life.

ing

system is o weather.
i & sustainable

1.2 The primary purpose
proof the buikding’s top surface. Implemen
roofing system is the intent of this guide.

1.3 This guide acknowledges that many factors outside the
designer’s control affect the longevity of a roofing system. The
designer may rely on industry litcrature (X1.1) and personal
roofing systems o estimate the design lie.

The premise of this guide is to focus auention on
environmental and other factors that may affect the roofing
system over its service life. By considering these factors and

the roofing system, the roofing system would be expeced to
have a longer service life
1.5 This guide includes materials used in roofing systems
under jurisdiction of ASTM Commitice DOS on Roofing and
‘Waterproofing. The applicability of this guide t0 other systems
and materials has not been determined.

1.6 This standand does not purport to address all of the
safety concerns, if any. associated with its use. It is the
responsibility of the user of this standard 10 establish appro-
priate safety and health practices and determine the applica.
bility of regulatory limitations prior 10 use.

*This e b s e it of AST Comiie DX 0 R 308
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2. Referenced Documents
21

ASTM Standards:*
DI079 Terminology Relating to Roofing and Waterproofing
Terminology
3.1 General—Terms used in this guide are defined in
Terminology D1079, except as defined below

3.2 Definitions:

3.2.1 design life—the planncd period of time during which
the mnng system is cxpected by reliably
required functions, with minimal unplanned inter-

322 durabiliry—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
g which a rodig e peiorms s e st
with minimal unplanned interventio

4.8

amary of Guide
sustainabie roofing sysem design process coasiat of the
following. sequetial eps:

4.1 Identification of Roofing System Demands, Functional
Expectations, and Site Constraints—The designer should de.
iermine factors, loads ystem must
withstand as well as the impacts the roofing system may have
on the environment the building interacts with. These factors
apply limiting constraints for system and material selection and

define the feasibility of sustainable strategies (for example.
availability of sunlight for photovoltaic armays)
4.2 Determination of In-Service Performance Criteria and
Punctlonst ExpecknionsThe doigper deermiaes. peco
mance ia and functional expectations of the roofing

ASTM D7852, “Standard Guide for
Design of Sustainable, Low Slope
Roofing Systems”
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Designation: D8013 - 16 (Reapproved 2021)

Standard Guide for

Recycle Prog

a
Roofing Membrane, and Shingle Mate

for Roof C i
Is’
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1. Scope

1.1 This guide provides information for the development of

a program o reduce roof covering waste. The recycled roof

coverings and any scrap rof cover materials may be repro-

K into new roof coverings, into_other roofing

products, or into products other than roofing. This guide docs

not comment on the use or the inclusion of other recyeled or

recovered materials which may be used 1o increase the total
amount of recycle material.

1.2 This guide addresses terminology, logistics, quality
assurance, separation, or segregation in the recycling process
of materials.

1.3 This standand does not purport 1o address all of the
safety concerns, if od with its use. It is the
responsibility of the user of this standard 1o establish appro-
priate safety, health, and environmental practices and deter.
mine the applicability of regule

with internationally recognized principles on standard:
ablished in the Decision on Principles for the
Development o International Standards, Guides and Recom.
mendations issued by the World Trade Organization Technical
Barriers 1o Trade (TBT) Committee.

2. Referenced Documents
1 ASTM Standards:*
D1079 Terminology Relating to Roofing and Waterproofing
D7209 Guide for Waste Reduction, Resource Recovery,
Use of Recycled Polymeric Materials and Products (With
drawn 2015)"

" Thin gubde b mder the it of ASTM Crmeriios D8 00 R
i 2 1 e e oty of Subcommiies DOL34

wand

2001, Origisiy

Curen i g . 1. 21 Pl o
oy w013 - 16, DL

2 evios odion sppeered i 306

cemticn. reee 4 he standand s Documeon Senmary oy

The bt appeoved version of his ksl standand s refeenced <

auber in purcaheses st ey of bt eogpeval A
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22 UL Standard:*
UL

2809 Environmental Claim Validation Procedure for

Recycled Coatent
2.3 ICC Standant
1CC Intemational Building Code, curreat version

3. Terminology

3.1 Definitions—For definitions of roofing terms, sce Ter-
minology DI079. For definitions of recycling and recovery
terms, see Guide D72

3.2 Definitions of Terms Specific 1o This Standard:

32.1 bale, n—waste that is compacted and secured as &
bundlc to facilitate handling, storage, and transportation.

gated fiberboard, either double of triple walled.

323 certificate of composition disclosure, n—cer

describing certain properties of a recovered material o

extemal source, its formation and source, and the specific

mseralshipment 0 which i pplcs.

Examples of CCD information include

F)I}mcn molecular weight, percentage of inorganic material,

jon type and level, strength, modulus, impact and

other mechanical properties; code or designation identifying
the formulation and source information.

3.1 Discussion—

324 chemical recycling, n—processing of recovered mate-
il into a secondary raw material or product, with a significant
change 1o the chemical structure of the material (such as

ing. gasification, and depolymerization), but excluding
energy recovery o incineration.

32.5 collection. a-—logisicl procesof g wake from
its source e where it can be recovered.

326 contaminant, n—unwanted substance or material de.
fined acconding to the intended use.

* Avaiabie from Underwriers Lahcestoies (UL). 600 W, Lake Ra. Cames.
Wa DT854 i o

e o st Ce Cone 1000 N by v NW
6 P, Wbingca, DC 301, e st o

(opy © ASTM rmaoa. 10 B s Orve, PO Bx 70, Wet Conahcician A 1968 2960 e Stls

ASTM D8013, “Standard Guide for
Establishing a Recycle Program for
Roof Coverings, Roof Membrane
and Shingle Materials”
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NSF International
789 N. Dixboro Road
Ann Arbor, MI 48105 USA
1(734) 476 2543

Uve safec

Sustainability Assured for Single Ply
Roofing Membranes

NSF/ANSI 347 Sustainability Assessment for Single Ply Roofing Membranes
is the leading consensus standard for evaluating and certifying sustainable
attributes of single ply roofing membranes over their entire product life cycle.

NSF Sustainability provides certification to the NSF/ANSI 347 standard
Single Ply Roofing Membranes, as defined by this standard, include, but are
not limited to, membranes produced from EPDM (Ethylene Propylene Diene
Terpolymer), KEE (Ketone Ethylene Ester). PVC (Poly Vinyl Chioride). TPO
(thermoplastic polyolefin), and PIB (Polyisobutylene) 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 NSF'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 Roofing Membranes. Sustainability
assessment standards inform and encourage the demand for and supply of
products that cause less stress on the environment and society. The result is
continuous market-driven improvement

Standard 347 Overview

Based on life-cycle assessment principles, NSF/ANSI 347 employs S8l
é

&

an easy-to-use point system to evaluate roofing membrane o
products against established prerequisite requirements. 4
porformance critoria and quantifiabla metrics in five koy aroas: W& 4

1. Product Design 4. Corporate Governance

il
(=]

2. Product Manufacturing 5. Innovation
3. Membrane Durability

For example, Product Design criteria require a prerequisite of an environmental
assessment program that considers environmental attributes and impacts
of products and packaging across the entire product life cycle (eg. raw
material extraction, manufacturing, use, and end of life). Criteria examples in
Product include systems, energy

. waste water c: and s
reductions. Certification is based on point totals to achieve a Conformant, Silver,
Gold, or Platinum lovel

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

NSF/ANSI 347, “Sustainability
Assessment for Single Ply Roof
Membranes”

POWERED BY
ANSI/ASHRAE

INTERNATIONAL
GREEN CONSTRUCTION CODE

al Buildings

% @ o BN
Link

International Green Construction
Code, 2021 Edition
--ANSI/AHSRAE/ICC/USGBC/IES 189.1-2020

ASU/Roc
Faculty Retreat
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How Roofing Conftributes %

Certifications & Ratings

Transparency

T
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Drivers of the
U.S. Green
Building Market

39% 0, 0 0
34% 28% 32% 33% 31% 28% 25%

Client Demands Environmental Regulations Right Things to Do

Top Triggers Driving
Future Building Activity

in North America
Dodge Data & Analytics, 2018

. o, 32%
.Mexlco . 28% 2328 27% 24% | 2320 239
. Global ° I

Market Transformation Healthier Buildings Lower Operating Costs

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

9
How Roofing Helps Achieve Green Building
Energy Goals
Top Environmental Reasons for
Building Green Since 2008, reducing energy consumption is still
éﬁlﬁggﬁ:?ﬁg%fg’i:fp Two Reasons by Those Who most frequently selected as a top environmental
reason for building green.
B os o5
66% | 66%
40% [ 370, o :
.
Reduce Energy Protect Natural Reduce Water Lower Greenhouse Improve Indoor
Consumption Resources Consumption Gas Emissions Air Quality
Source: Dodge Data & Analytics, World Green Building Trends market report, 2018
10
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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 develop green
building programs or revise building ordinances.”

- U.S. EPA

11

Major Options

Q 1gCC

O ASHRAE 189.1

Q LEED

O Green Globes

Q Living Building Challenge

12
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Major Options

- lgcc Model Codes
O ASHRAE 189.1

A LEED h
Q Green Globes Rating/Certification Systems
EI Living Building Challenge y

13

Rating/Certification Systems

O Generally voluntary
O New construction/existing buildings/additions

Q All three include:

O sustainable sites
U energy efficiency

a water efficiency

U materials and resource use
a

indoor environmental quality

14
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LEED LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN

To achieve LEED certification, a project earns points by
adhering to prerequisites and credits that address carbon,
energy, water, waste, transportation, materials, health and
indoor environmental quality

More than 100,000 buildings participating today

Platinum Gold Silver Certified
80+ points earned 60-79 points earned 50-59 points earned 40-49 points earned
15
How/Where Roofing Conftributes in tis space
LEED LEED®' v4 FOR BUILDING DESIGN AND
CONSTRUCTION: NEW CONSTRUCTION
Sustainable ) Indoor
Sites Energy and Atmosphere Materials and Resources Environmental
Quality
BPDO - BPDO - :
H Min/Optimize ~ Renewable ~ Environmental ~ Sourcing of Lie i e
eat Island E E e R Material Demo Waste  Low-Emitting
Reduction oY) i) s aw MAlenas — ngredients Planning/ Materials
Performance Production Declarations  (e.g., recycled ( HPD M
(EPDs) et e.g., s) anagement
Opt 1 &2 Option 1 Option 2 Option 1 Opt1&2 Opt 1 &2
16

ASU/Roc
Faculty Retreat 8



Roofing and sustainability

March 9, 2022

Green Globes

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

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

17

How/Where Roofing Contributes in this space

GREEN GLOBES® - NC v2013

()

Sit Materials and Ener Indoor
= Resources ergy Environment
3.2.24 3.5.1.2 3.3.4.1 3.3.9.1 3.7.2.1
Prescriptive Volatil
Path for On-Site S
Heat Island e Thermal Organic
Building ; Renewable
Effect Resistance Compounds
Core & Shell Energy (VOCs)
(e.g., EPDs)
Path B

18
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Living Building Challenge

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

GREEN BUILDING
CERTIFICATION

- LIVING
* BUILDING
CHALLENGE"

PETAL CERTIFICATION

LIVING
BUILDING
CHALLENGE"

LIVING CERTIFICATION

Responding to climate
change with hollstic
high performance.

Required Imperatives:

C1 01 Ecology of Place

€2 04 Human Scaled Living
Responsible Water

C3 05 =

Energy + Carbon

€4 07 Reduction

cs 09 Hea‘nhylnteriov
Environment

C6 12 Responsible Materials

C7 17 Universal Access

€8 18 Inclusion

C9 19 Beauty + Biophilia

Education +

€10.20 Inspiration

One plllar of deep
regenerative design
bulit on a hollistic 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 Net Positive Water

Energy
08 Net Positive Carbon

Materlals
13 Red List
14 Responsible Sourcing

15 Living Economy
Sourcing

16 Net Positive Waste

Summit of hollstic
asplration and
attalnment; fully
restorative.

All Imperatives must be
achieved to certify:

o
02
03
04
05
06

o7

os

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

Energy + Carbon
Reduction

Net 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

19

How/Where Roofing Contributes in this space

LIVING BUILDING CHALLENGE™ v3.1

M uvine
SS§F~= BUILDING
=%N~ CHALLENGE

Health and
Happiness Materials Petal
Petal
Healthy Interior Red List R bl E S
Environment (Red List Sponsioe conowy. Net Positive
(COPHSM  Free; VOCs; el SO Waste
v1.1-2010) Disclosure) (Declare) (Distance &
Declare)

20
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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 Paciorniance 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

21

Living Building Challenge D@Cl(}re.

Declare.

.
Nutrition labels for safe products et il
Life Expectancy: 20-30 Year(s)
End of Life Options: Salvageable/Reusable in its Entirety,
Recyclable, Landfill

Ingredients:

pylene Copolymer;

indiamin, NN"12-ethandiylbis-, Polymer mit
Reaktionsprodukt mit N-butyl-2.26.6-

; prop: id, 3,5-bis(11-

5-bis(1-dimethylethy) -

-, ter;

hydroxide; 1,3-P
2,4,6-trichlor-1,3-5-triazi

Declare is a platform to share b 32 B S S
and find healthy building
products. Manufacturers

voluntarily disclose product
information on easy-to-read c e R

DeC|Ore |Obe|s' WhiCh Ore I»‘I:i:‘:’::lPerfovmance:NotAppllcable
accessible on a free database

I-14 Responsible Sourcing: Not Applicable

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

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

22
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Living Building Challenge D@Clgre.

Ingredients:

Declare.

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-butyl-2,2,6,6-
tetramethyl-4-piperidinamin; Benzenepropanoic acid, 3,5-bis(1,1-
dimethylethyl)-4-hydroxy-, 2,2-bis[[3-[3,5-bis(1,]-dimethylethyl) -
4-hydroxyphenyl]-1-oxopropoxy]methyl ]-1,3-propanediyl ester;
Calcium Stearate; Decanedioic acid, bis(2,2,6,6-tetramethyl-4-
piperidinyl) ester; Docosanamide; Titanium dioxide; Tris(2,4-di-
tert-butylphenyl) phosphite; Scrim: Polyethylene Terephthalate

Living Building Challenge Criteria: Compliant

1-13 Red List:

M LBC Red List Free % Disclosed: 100% at 100ppm
[JLBC Red List Approved VOC Content: Not Applicable
[ Declared

ly: Multiple Locations in the USA
1cy: 20-30 Year(s)

ptions: Salvageable/Reusable in its Entirety,
andfill

thylene/Propylene Copolymer; Magnesium

-Propandiamin, N,N"-12-ethandiylbis-, Polymer mit
1,3-5-triazin, Reaktionsprodukt mit N-butyl-2.2,6,6-
~piperidinamin; Benzenepropanoic acid, 3,5-bis(l-

)-4-hydroxy-, 2,2-bis[[3-[3 5-bis(1I-dimethylethyl) -

»nyl]-1-oxopropoxylmethyl 1-1,3-propanediyl ester;
‘ate; Decanedioic acid, bis(2,2,6,6-tetramethyl-4-

ster; Docosanamide; Titanium dioxide; Tris(2.4-di-
i) phosphite; Scrim: Polyethylene Terephthalate

\g Challenge Criteria: Compliant

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

‘erformance: Not Applicable

ble Sourcing: Not Applicable

2022
Date: 2018

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

23

Transparency

T

24
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What are the steps to produce an EPD

Developan Registration
LCA study * Data quality EPD
* EPD verification

(o Define product
| ® Create EPD
* LCl data collection e
* EPD Publication

* Find available PCR or

create one | * Report follows ISO
¢ LClAresults

14025
| ® Verify data

| ® Report follows ISO
14040
\ PCR Jl Composean
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
international standards ISO 14025 and ISO 14044 is then prepared for
review. Once reviewed, it can be registered and published

25

EPD in simple terms

An EPD gives the company the amount of carbon and carbon
equivalencies that is embodied in their product, from:

Harvesting raw materials

Refining

Shipping

Manufacturing

Distribution

Installation

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

26
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Manufacturers can utilize the information in the EPD to
develop tools to show the environmental benefits of utilizing
their products. In this case showing energy savings and its
results calculated in environmental terms

Energy & Carbon Calculator

aaaaa

CO2 emissions savings equal to:

<D D €D D

Removing Isthe same as

125 25 1,886

Metric Cars taken Trees
tons off the road planted
.

27

Going one step further the EPD can be utilized to show if or when
the product would be carbon-neutral or carbon-negative. In
one case during a products warranted lifetime it will become

carbon-neutral in less than 4 months and will have more than 14

years of carbon-negativity.

CO, Roof Recovery Calculator

The first carbon neutral roofing membrane.

Enter your information

Years until carbon
neutral

Years of avoided
carbon emissions

@ Roof Systems

Ovyears, 3
months, 8 days

14 years,8
months, 26 days

28
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i NrCA

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

Jason Stanley
IB Roof Systems
jason.stanley@ibroof.com
www.ibroof.com

29
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