
ENVIRONMENTAL
 PRODUCT DECLARATION

In accordance with ISO 14025 and ISO 21930:2017

SmartEPD-2023-003-0010-01

Fiberglass Loose Fill Insulation

Date of Issue:
Jul 14, 2023

Expiration:
Jul 14, 2028

Last updated:
Jul 14, 2023



General Information

EPD Holder:

NAIMA

2013 Olde Regent Way, Suite 150, Box 120, Leland, NC 28451

703-684-0084

sztrge@ald-@eddmnai.apo@g insulationinstitute.org

Product Name: Fiberglass Loose Fill Insulation

Functional Unit: 1 m2 with average thermal resistance-
  Rsi-1 m2K/W

Declaration Number: SmartEPD-2023-003-0010-01

Date of Issue: July 14, 2023

Expiration: July 14, 2028

Last updated: July 14, 2023

EPD Scope: Cradle to gate with other options
A1 – A3, A4, A5, C1, C2, C3, C4

Market(s) of Applicability: North America

Reference Standards

Core PCR:

UL PCR for Building-Related 
Products and Services Part A v.3.1, 
ISO 21930:2017

Date of issue: March 05, 2018

Sub-category PCR:

UL Part B: Building Envelope Ther-
mal Insulation Products v.2

Date of issue: April 10, 2018

Valid until: April 11, 2024

Sub-category PCR review panel: Contact Smart EPD for more infor-
mation.

General Program Instructions: Smart EPD General Program In-
structions v.1.0, November 2022

Veri/cation Information

LCA Author,Creator:

Sean Daley Sphera

info@sphera.com

EPD Program Operator:

Smart EPD info@smartepd.com

www.smartepd.com 585 Grove St., Ste. 145 PMB 966, 
Herndon, VA 20170, USA

Veri/cation:

Independent critical review of the LCA and data, according 
to ISO 14044 and ISO 14071:

External

Lindita Bushi lindita.bushi@athenasmi.org

Independent external veriEcation of PD5, according to ISO 
1402R and reference DC(s)G:

External

Lindita Bushi lindita.bushi@athenasmi.org
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Limitationsz Liabilityz and Ownership

Co.fa@ison oh tve enci@on.ental fe@ho@.anEe oh Building Tncelofe Ive@.al Pnsulation using TDb 
inho@.ation svall ’e ’ased on tve f@oduEtws use and i.faEts at tve ’uilding lecel, and tve@eho@e TDbs 
.ay not ’e used ho@ Eo.fa@a’ility fu@foses Fven not Eonside@ing tve ’uilding ene@gy use fvase as 
inst@uEted unde@ tvis DCRp 

Hull Eonho@.anEe Fitv tve DCR ho@ Building Tncelofe Ive@.al Pnsulation alloFs TDb Eo.fa@a’ility 
only Fven all stages oh a lihe EyEle vace ’een Eonside@edp :oFece@, ca@iations and deciations a@e 
fossi’lep Txa.fle oh ca@iationsA bihhe@ent LCk sohtFa@e and ’aEMg@ound LCP datasets .ay lead to 
dihhe@enEes @esults ho@ ufst@ea. o@ doFnst@ea. oh tve lihe EyEle stages deEla@edp 

OrganiKation Information

Ive No@tv k.e@iEan Pnsulation (anuhaEtu@e@s kssoEiation )NkP(kq is tve assoEiation ho@ No@tv 
k.e@iEan .anuhaEtu@e@s oh z’e@glass, @oEM Fool, and slag Fool insulation f@oduEtsp NkP(k f@o-
.otes ene@gy ehzEienEy and enci@on.ental f@ese@cation tv@ougv tve use oh z’e@glass insulation and 
enEou@ages tve sahe f@oduEtion and use oh tvese .ate@ialsp

Further information can be found at:
https:,,insulationinstitute.org,about-naima,

Product Description

D@oduEt PdentizEation

Hi’e@glass loose zll insulation is .ade h@o. siliEa sand, @eEyEled glass, li.estone, soda asv, ’o@ates 
and otve@ .ine@als FviEv a@e .elted and sfun into z’e@s tvat a@e tven f@oEessed into tve znal 
f@oduEtp Hi’e@glass is ino@ganiE and nonEo.’usti’lep Pn addition, tve z’e@s Fill not @ot o@ a’so@’ 
.oistu@e and do not suffo@t tve g@oFtv oh .ildeF, .old, o@ hungusp 

D@oduEt SfeEizEationA

Hi’e@glass loose zll insulation is an ehheEtice insulation and .eets tve @e–ui@e.ents oh kSI( C764 G 
Hi’e@ Loose Hill Ive@.al Pnsulationp Ive f@oduEt is ’loFn into tve Eacity o@ ’uilding sfaEe, and tvus is 
not fu@Evased Fitv a haEe@p 

Product Information

Functional Unit: 1 m2 with average thermal resistance-
  Rsi-1 m2K/W

Mass: 0.46 kg

Reference Service Life: 75 Years

EPD Type: Industry Average

Product Speci=c

Averaging:

The functional unit being evaluated, as speci=ed by the PCR, is: 
1 m2 of insulation material with a thickness that gives an average thermal resistance RSI · 1 m2(K/W 
°RIP · 5.68 ft2()F(hr/Btuq and with a building service life of 75 years °including packagingq. 
The reference jow is the mass of material rezuired to provide the above thermal resistance for the 
product system. The relative masses and thickness of the products are calculated from production 
volume-weighted averages based on total mass produced by all manufacturers. As all the product 
is assumed to last the rezuired 75 years of building service life, the masses correspond to 1 m2 of 
loose =ll =berglass is 0.46 kg having the thickness 2.64 inches.

This EPD is intended to represent an industry average for =berglass loose =ll. The vertical average 
is calculated based on the mass of product manufactured by NAIMA member companies. Vertical 
averaging refers the the process of averaging facility data regardless of production volumes - as 
in assuming all have ezual production volumes. The =nal results however are presented based 
on production weighted average so that it is more representative of the jow of materials in the 
manufacturing process. NAIMA represents the ma>ority of the North American =berglass insulation 
industry. Four NAIMA participating member companies have 14 locations in US and Canada. NAIMA 
covers all North American =berglass insulation manufacturers, so retroactive participation is not 
relevant. Therefore, NAIMA prefers not to disclose maximum facility si&e, utili&ation rate, or other 
identifying facility details given the small number of facilities participating in this study
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Participating Manufacturers

CertainTeed, Inc. Saint-Gobain

Johns Manville

Knauf Insulation North America

Owens Corning

Product Speci/cations

Product SqU(s): Fiber glass loose-=ll insulation 

Product Classi/cation Codes: Masterformat - 07 21 23

Form Factor: Finishes %% Wall Finishes

Insulation type: Fiberglass

Density: 6.89 kg/m3

Thickness for R value of 1: 67 mm

Intended Application: Wall L General, Attic, Other

Thermal resistance: 1 m2K/W

List of standards reYuired for the 
testingz evaluationz and approval 
of the declared product and its 
application in building assem-
blies for building code and other 
regulation compliance :

–�ASTM C764 –�NFPA 220 
–�ASTM E136 –�ASTM E84 
–�NFPA 101 

EPD Data Speci/city

Primary Data Bear: 2019

Manufacturing Speci/city: Manufacturer Speci=c

Plant Speci=c

Batch Speci=c

Software and LCI Data Sources

LCA Software: GaBi v. 10.0

LCI Foreground Database(s):

GaBi Professional Database 
v. 2021.2

North America

Mass based

LCI Wackground Database(s):

GaBi Professional Database 
v. 2021.2

North America

Mass based
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Material Composition

Material/Component Category Origin M Mass

Ulass Cullet T9-28 41

Heldsfa@ 9S 5

SiliEa Sand 9S 17

Bo@ax 9S 13

Soda ksv 9S “

bolo.ite 9S 4

Li.estone 9S 1

Nefveline syenite 9S 6

9lexite be 1

Otve@s 9S 3

(anganese dioxide CN 1

Packaging Material Origin kg Mass

Ca@d’oa@d 9S “p60T-06

Dafe@ 9S 6p00T-06

DT 9S 7p08T-03

Iafe 9S 2p3“T-05

Ha&ardous Materials

No regulated ha&ardous or dangerous substances are included in this product.
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System Woundary

Production

A1 Raw material supply

A2 Transport

A3 Manufacturing

Construction
A4 Transport to site

A5 Assembly / Install

Use

B1 Use ND

B2 Maintenance ND

B3 Repair ND

B4 Replacement ND

B5 Refurbishment ND

B6 Operational Energy Use ND

B7 Operational Water Use ND

End of Life

C1 Deconstruction

C2 Transport

C3 Waste Processing

C4 Disposal

Bene=ts L Loads Beyond System 
Boundary D Recycling, Reuse Recovery Poten-

tial ND

Product Flow Diagram
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Life Cycle Module Descriptions

Ivis TDb is deEla@ed unde@ a "E@adle to gate/ syste. ’ounda@y, FviEv  inEludes .odules k1-k5 and 
C1-C4p C1 and C3 a@e assu.ed to vace no i.faEt ’eEause loose-zll deEonst@uEtion a@e done .an-
ually and is not @eEyEledp

(anuhaEtu@ingA

Ivis TDb Eoce@s z’e@glass loose zll f@oduEed ’y .anuhaEtu@e@s in No@tv k.e@iEap 

Ive .anuhaEtu@ing f@oEess ho@ loose zll z’e@glass insulation inEludes ’atEv ).ate@ials and .ixingq, 
.elte@ )ene@gy and e.issionsq, znisving )z’e@iration and lu’@iEantsq and oce@vead )flant-lecel ofe@-
ationsqp kt znisving tvey a@e Eooled and faEMaged )see %oF diag@a.qp Ive faEMaged f@oduEt is t@ans-
fo@ted to tve Eusto.e@ at tve Eonst@uEtion site Fve@e it is installed using an eleEt@iE o@ diesel-foFe@ed 
’loFing .aEvinep

DaEMagingA

Ive f@oduEt is tyfiEally faEMaged Fitv LbDT flastiE F@af, altvougv Fi@e and Ea@d’oa@d sefa@ato@s 
a@e oEEasionally usedp DaEMaging .ate@ials a@e not assu.ed to ’e @eusedp SinEe no f@i.a@y data a@e 
acaila’le, tve disfosal assu.ftions f@ocided in Da@t k )9L Tnci@on.ent, 2018q a@e usedp

I@ansfo@tationA

kce@age t@ansfo@tation distanEes cia t@uEM and @ail a@e inEluded ho@ tve t@ansfo@t oh tve @aF .ate@ials 
to f@oduEtion haEilitiesp  Ive t@ansfo@t oh tve znisved f@oduEt 647 .iles cia t@uEM to tve Eonst@uEtion 
site is also aEEounted ho@, along Fitv tve t@ansfo@t oh Eonst@uEtion Fastes and tve deEonst@uEted 
f@oduEt at end-oh-lihe to disfosal haEilities )20 .iles cia t@uEMqp kdditional inho@.ation is f@ocided in 
tve ta’le /I@ansfo@t to tve ’uilding;Eonst@uEtion site )k4q/p

PnstallationA 

Ive tve@.al @esistanEe )R-calueq oh z’e@glass loose zll is defendent on tve f@ofe@ affliEation oh tve 
@e–ui@ed –uantity oh .ate@ialp One oh tve .ost signizEant E@ite@ia ho@ aEviecing tve desi@ed R-calue 
is .eeting tve designated .ini.u. Feigvt fe@ s–ua@e hoot oh .ate@ialp Pt is also i.fo@tant tvat tve 
.ini.u. tviEMness ’e aEvieced sinEe tvis, along Fitv tve @e–ui@ed Feigvt fe@ s–ua@e hoot oh .ate@ial, 
is essential to o’tain tve desi@ed R-caluep Ive Eo@@eEt calues ho@ Eoce@age ho@ eaEv loose zll .ate@ial 
a@e stated ’y tve .anuhaEtu@e@ in a ’ag la’el sfeEizEations Eva@tp

Beho@e loose zll insulation is installed, tve a@ea to ’e insulated is .easu@edp H@o. tvese EalEulations, 
tve @e–ui@ed nu.’e@ oh ’ags o@ founds oh insulation is dete@.ined h@o. tve ’ag la’el Eva@t ho@ tve 
desi@ed R-caluep Pt is i.fo@tant tvat tve Eo@@eEt nu.’e@ oh founds o@ ’ags oh loose zll insulation ’e 
installed in o@de@ to ensu@e tvat tve desi@ed R-calue is aEviecedp 

Ho@ %oo@ and Eeiling installation, a vole is E@eated into tve su@haEe and a ’loFing .aEvine vose is 
inse@ted into tve vole in o@de@ to zll tve Eacity Fitv f@oduEtp Ho@ attiE installation, f@oduEt is tyfiEally 
’loFn di@eEtly into tve sfaEe in an a.ount suita’le to aEviece tve desi@ed R-caluep 

Ive z’e@glass is ’loFn using a vose and @e–ui@es .ini.al vand de%eEtionp bue to tvis, .ini.al f@od-
uEt loss oEEu@s du@ing installation, esti.ated at 10Qp Ivis f@oEess Eonside@s eleEt@iE foFe@ Eonsu.f-
tion oh 0p017MWv fe@ hunEtional unitp

DaEMaging disfosal is inEluded as fa@t oh tve installation .odulep  Landzll and inEine@ation e.issions 
h@o. fafe@, flastiE, and Food faEMaging a@e alloEated to installation ).odule k5qp Ho@ additional 
inho@.ation, flease @ehe@ to Ia’le - Pnstallation in to tve ’uilding;Eonst@uEtion site )k5q

Tnd oh liheA

Hi’e@glass loose zll Ean ’e @eused ’ut tyfiEally is not holloFing its @e.ocal h@o. a ’uilding f@io@ to 
de.olitionp kltvougv @eEyEling is heasi’le, tve@e a@e .ini.al @eEyEling f@og@a.s and inh@ast@uEtu@ej 
tve@eho@e, Eu@@ent f@aEtiEe is to send tve Faste to a landzllp Ivus, @eEyEling and ene@gy @eEoce@y a@e 
not affliEa’le ho@ tvis f@oduEtp 

Hi’e@glass insulation is assu.ed to last tve lihesfan oh tve ’uilding and is only @e.oced ufon ’uilding 
de.olitionp SinEe tve DCR states tvat tve ’uilding vas a 75-yea@ @ehe@enEe se@ciEe lihe, tve insulation 
is assu.ed to vace tve sa.e @ehe@enEe se@ciEe lihep

kt tve end-oh-lihe, insulation is @e.oced .anually h@o. tve deEonst@uEted ’uildingp Ive Faste is tven 
t@ansfo@ted 20 .iles and disfosed in a landzll fe@ DCR @e–ui@e.ents )9L Tnci@on.ent, 2018q )see 
Ia’le 3qp

LCA Discussion

Cut-ohh C@ite@iaA

Ho@ tve f@oEesses Fitvin tve syste. ’ounda@y, all acaila’le ene@gy and .ate@ial %oF data vace ’een 
inEluded in tve .odelp Pn Eases Fve@e no .atEving lihe EyEle incento@ies a@e acaila’le to @ef@esent 
a %oF, f@oxy data vace ’een afflied ’ased on Eonse@catice assu.ftions @ega@ding enci@on.ental 
i.faEtsp Cut-ohh E@ite@ia, voFece@, Fe@e afflied to exElude Eafital goods and inh@ast@uEtu@e as tvese 
a@e assu.ed to not signizEantly ahheEt LCk @esults no@ EonElusionsp

klloEationA

No Eo-f@oduEt alloEation oEEu@s in tve f@oduEt ho@eg@ound syste.p klloEation Fas used in tve LCk HT 
(LC ).anaged LCk Eontentq 2021p2 ’aEMg@ound datap Ho@ hu@tve@ inho@.ation on a sfeEizE f@oduEt 
see vttfsA;;sfve@apEo.;f@oduEt-sustaina’ility-ga’i-data-sea@Ev;

LCk .odel aEEounts ho@ tve in’ound-t@ansfo@tation oh all @aF .ate@ials inEluding tve glass Eullet to 
k2p Ho@ @eEyEled Eontent and disfosal at end-oh-lihe, syste. ’ounda@ies Fe@e d@aFn Eonsistent Fitv 
tve Eut-ohh alloEation aff@oaEvp Ulass Eullet is used as a @aF .ate@ial in z’e@glass loose zll f@oduEtion 
and is assu.ed to ente@ tve syste. ’u@den-h@ee as a fost-Eonsu.e@ heedstoEM .aMing tve ’u@den 
assoEiated Fitv tve f@oduEtion oh tve glass Eullet itselh is not alloEated to tve insulation lihe EyElep 
LiMeFise, tve syste. ’ounda@y Fas d@aFn to inElude landzlling oh z’e@glass at end-oh-lihe )holloFing 
tve follute@-fays f@inEifleq ’ut exElude any acoided ’u@dens h@o. .ate@ial o@ ene@gy @eEoce@yp

bata KualityA

k ca@iety oh tests and EveEMs Fe@e fe@ho@.ed tv@ougvout tve f@oJeEt to ensu@e vigv –uality oh tve 
Eo.fleted LCkp CveEMs inEluded a @ecieF oh f@oJeEt-sfeEizE LCk .odels as Fell as tve ’aEMg@ound 
data usedp

Ueog@afviEal Coce@age

Pn o@de@ to satishy Eut-ohh E@ite@ia, f@oxy datasets Fe@e used as needed ho@ @aF .ate@ial infuts to ad-
d@ess laEM oh data ho@ a sfeEizE .ate@ial o@ ho@ a sfeEizE geog@afviEal @egionp Ivese f@oxy datasets 
Fe@e Evosen ho@ tvei@ @ef@esentaticeness oh tve aEtual f@oduEtp kdditionally, Tu@ofean data o@ glo’al 
data Fe@e used Fven No@tv k.e@iEan data )ho@ @aF .ate@ials sou@Eed in tve 9Sq Fe@e not acaila’lep 

Ie.fo@al Coce@age

Ho@eg@ound data ho@ eaEv .anuhaEtu@e@ @ef@esent a Eontinuous 12-.ontvs oce@ tve 201“ Ealenda@ 
yea@p Ive .aJo@ity oh ’aEMg@ound datasets a@e ’ased on data h@o. tve last 10 yea@s )sinEe 2011qp

IeEvnologiEal Coce@age

Ive f@i.a@y data @ef@esent f@oduEtion oh tve f@oduEts unde@ ecaluationp SeEonda@y data Fe@e Evo-
sen to ’e sfeEizE to tve teEvnologies in –uestion )o@ aff@of@iate f@oxy data used Fve@e neEessa@yqp

Co.fleteness

Ho@eg@ound f@oEesses Fe@e EveEMed ho@ .ass ’alanEe and Eo.fleteness oh tve e.issions incento@yp 
No data Fe@e MnoFingly o.ittedp
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Results

Environmental Impact Assessment Results
PDCC kR5 UWD 100, IRkCP 2p1
fe@ 1 .2 Fitv ace@age tve@.al @esistanEe  Rsi-1 .2+;W oh f@oduEtp
LCPk @esults a@e @elatice exf@essions and do not f@ediEt i.faEts on Eatego@y endfoints, tve exEeeding oh tv@esvolds, sahety .a@gins o@ @isMsp

Impact Category Unit A1A2A3 A4 A5 C1 C2 C3 C4

UWD-total Mg CO2 e– “p88e-1 8p44e-3 4p15e-2 0 7p72e-3 0 2p40e-2

ObD Mg CHC 11 e– 2p33e-12 1p76e-18 7p6“e-18 0 1p61e-18 0 6p87e-17

kD Mg SO2 e– 1p80e-3 1p63e-5 1p2“e-4 0 1p4“e-5 0 8p84e-5

TD Mg N e– 1p6“e-4 2p33e-6 2p25e-5 0 2p13e-6 0 6p37e-6

DOCD Mg O3 e– 3p20e-2 3p68e-4 5p22e-4 0 3p36e-4 0 1p56e-3

kbD-hossil (V 1p44e”1 1p24e-1 4p60e-2 0 1p13e-1 0 3p0“e-1

Co.fa@isons Eannot ’e .ade ’etFeen f@oduEt-sfeEizE o@ indust@y ace@age TDbs at tve design stage oh a f@oJeEt, ’eho@e a ’uilding vas ’een sfeEizedp Co.fa@isons .ay ’e .ade ’etFeen f@oduEt-sfeEizE o@ indust@y ace@age 
TDbs at tve ti.e oh f@oduEt fu@Evase Fven f@oduEt fe@ho@.anEe and sfeEizEations vace ’een esta’lisved and se@ce as a hunEtional unit ho@ Eo.fa@isonp Tnci@on.ental i.faEt @esults svall ’e Eonce@ted to a hunEtional unit 
’asis ’eho@e any Eo.fa@ison is atte.ftedp kny Eo.fa@ison oh TDbs svall ’e su’JeEt to tve @e–ui@e.ents oh PSO 21“30 o@ TN 15804p TDbs a@e not Eo.fa@atice asse@tions and a@e eitve@ not Eo.fa@a’le o@ vace li.ited 
Eo.fa@a’ility Fven tvey vace dihhe@ent syste. ’ounda@iesp TDbs a@e not Eo.fa@atice asse@tions and a@e eitve@ not Eo.fa@a’le o@ vace li.ited Eo.fa@a’ility Fven tvey vace dihhe@ent syste. ’ounda@ies, a@e ’ased on 
dihhe@ent f@oduEt Eatego@y @ules o@ a@e .issing @elecant enci@on.ental i.faEtsp SuEv Eo.fa@ison Ean ’e inaEEu@ate, and Eould lead to e@@oneous seleEtion oh .ate@ials o@ f@oduEts FviEv a@e vigve@-i.faEt, at least in so.e 
i.faEt Eatego@iesp
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Results

Resource Use Indicators
fe@ 1  .2 Fitv ace@age tve@.al @esistanEe  Rsi-1 .2+;W oh f@oduEtp

Indicator Unit A1A2A3 A4 A5 C1 C2 C3 C4

RDRT (V 2p22e”0 3p32e-2 2p“6e-3 0 “p40e-4 0 2p62e-2

RDR( (V 1p81e-2 0 0 0 0 0 0

NRDRT (V 1p61e”1 1p25e-1 4p6“e-2 0 1p14e-1 0 3p15e-1

NRDR( (V 7p26e-1 0 0 0 0 0 0

S( Mg 2p33e-1 0 0 0 0 0 0

RSH (V 0 0 0 0 0 0 0

NRSH (V 0 0 0 0 0 0 0

HW .3 5p63e-3 2p1“e-5 1p0“e-5 0 2p00e-5 0 4p“3e-5
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Results

%aste and Output Flow Indicators
fe@ 1  .2 Fitv ace@age tve@.al @esistanEe  Rsi-1 .2+;W oh f@oduEtp

Indicator Unit A1A2A3 A4 A5 C1 C2 C3 C4

:Wb Mg 1p24e-2 1p04e-11 4p2“e-12 0 “p52e-12 0 2p“8e-11

N:Wb Mg 6p36e-2 1p15e-5 “p15e-2 0 1p05e-5 0 4p67e-1

:LRW Mg 8p84e-7 4p20e-10 3p74e-10 0 3p84e-10 0 3p06e-“

PLLRW Mg 1p60e-5 7p66e-“ 6p65e-“ 0 7p00e-“ 0 5p43e-8

CR9 Mg 0 0 0 0 0 0 0

(HR Mg 2p5“e-2 0 0 0 0 0 0

(TR Mg 0 0 0 0 0 0 0

TT (V 3p35e-2 0 1p43e-2 0 0 0 1p04e-2
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Results

Carbon Emissions and Removals
fe@ 1  .2 Fitv ace@age tve@.al @esistanEe  Rsi-1 .2+;W oh f@oduEtp

Indicator Unit A1A2A3 A4 A5 C1 C2 C3 C4

BCRD Mg CO2 0 0 0 0 0 0 0

BCTD Mg CO2 0 0 0 0 0 0 0

BCR+ Mg CO2 7p38e-6 0 0 0 0 0 0

BCT+ Mg CO2 0 0 6p71e-6 0 0 0 0

BCTW Mg CO2 0 0 0 0 0 0 0

CCT Mg CO2 0 0 0 0 0 0 0

CCR Mg CO2 0 0 0 0 0 0 0

CWNR Mg CO2 0 0 0 0 0 0 0
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Scenarios

Transport to the building,construction site (A4)
k4 (odule

Fuel Type: Diesel

Liters of Fuel: 0.0014 l/100km

Vehicle Type: Truck

Transport Distance: 1041.64 km

Capacity UtiliKation: 78 M

Packaging Mass:

Gross density of products transported: 6.89 kg/m3

%eight of products transported:

Volume of products transported:

Capacity utiliKation volume factor:

Installation in to the building,construction site (A5)
k5 (odule

Electricity Consumption: 0.017 kWh

%aste Materials at the Construction Site We-
fore %aste Processing:

0.058 kg

Output Materials Resulting from On-site 
%aste Processing:

0.058 kg
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Scenarios

End of Life
C1 - C4 (odules

Collection Process

Collected with Mixed Construction %aste: 0.46 kg

Recovery

Land/ll: 0.46 kg

Disposal

Product or Material for Final Disposal: 0.46 kg
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Interpretation

Ive .anuhaEtu@ing stage do.inates tve .aJo@ity oh i.faEt Eatego@ies due to tve ene@gy @e–ui@ed ’y 
tve .elting and znisving stagesp RaF .ate@ials a@e tve seEond la@gest Eont@i’uto@ due to ufst@ea. 
’u@dens in .ate@ial ext@aEtionp Iogetve@, (anuhaEtu@ing )k3q and RaF (ate@ials )k1q @ef@esent nea@ly 
“0Q oh i.faEts )60Q and 30Q in ace@age @esfeEticelyqp Ive@eho@e, tvese a@e tve tFo .ost ehheEtice 
a@eas ho@ hoEusing enci@on.ental i.f@oce.entsp 

Wvile installation )k5q inEu@s .ini.al @esou@Ees, 10Q f@oduEt loss .eans tvat .o@e .ate@ial Fas 
f@oduEed tvan is needed )so tve ufst@ea. i.faEts oh @aF .ate@ials and .anuhaEtu@ing a@e sEaled 
uf aEEo@dinglyqp  Ivis i.faEt is .ost notiEea’le ho@ Tut@ofviEation Fitv a 11Q Eont@i’utionp Tnd 
oh Lihe disfosal )C4q vas Eont@i’utions oh 3-4Q in aEidizEation, eut@ofviEation and s.og ho@.ationp 
Out’ound t@ansfo@t is a .ino@ Eont@i’uto@p 

Ive@e is no i.faEt assoEiated Fitv tve use stagep Wvile insulation Ean in%uenEe ’uilding ene@gy 
fe@ho@.anEe, tvis asfeEt is outside tve sEofe oh tvis studyp kdditionally, it is assu.ed tvat insulation 
does not @e–ui@e any .aintenanEe to aEviece its @ehe@enEe se@ciEe lihe, FviEv is .odeled as ’eing e–ual 
to tvat oh tve ’uilding )ipep, 75 yea@sqp No @eflaEe.ents a@e neEessa@yj tve@eho@e, @esults @ef@esent tve 
f@oduEtion oh one )1q s–ua@e .ete@ oh insulation at a tviEMness dezned ’y tve DCR hunEtional unitp

kt end-oh-lihe, insulation is @e.oced h@o. tve ’uilding and landzlledp Waste Fas do.inated ’y tve 
end-oh-lihe disfosal oh tve f@oduEtp Non-vara@dous Faste also aEEounts ho@ Faste gene@ated du@ing 
.anuhaEtu@ing and installationp

P.faEt assess.ent and otve@ @esults a@e svoFn ho@ a C@adle to gate, Fitv .odules k1-k5 and C1-C4 
inEluded syste. ’ounda@yp (odules C1 and C3 a@e not assoEiated Fitv any i.faEt and a@e tve@eho@e 
deEla@ed as re@op

06 206 406 806 C06 1006

 W-D/total 

 O5D 

 AD 

 PD 

 DOCD 

 A5D/fo))il 

Production (A1 - A3) Construction (A4 - A5) End of Life (C1 - C4)
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Additional Environmental Information
(andato@y Tnci@on.ental Pnho@.ationA 
Hi’e@glass loose zll does not Eontain su’stanEes Elassized as vara@dous Faste unde@ tve Resou@Ee Conse@cation and ReEoce@y kEt )RCRkq )TDk, npdpqp Release oh su’stanEes h@o. z’e@glass to ai@, soil, o@ Fate@ is not a EonEe@n 
)9S b::S, 2004qp
Tnci@on.ent and :ealtv bu@ing (anuhaEtu@ingA 
Ive NkP(k D@oduEt SteFa@dsvif D@og@a.ws Fo@M f@aEtiEes affly to tve .anuhaEtu@e, ha’@iEation, installation, @e.ocal, and otve@ Fo@M settings Fve@e Fo@Me@s a@e su’JeEt to exfosu@es to z’e@glassp Ive D@oduEt SteFa@dsvif 
D@og@a. Eo..its .anuhaEtu@e@s to use f@oduEt design, enginee@ing Eont@ols, Fo@M f@aEtiEes, @esfi@ato@y f@oteEtion o@ a Eo.’ination oh any o@ all oh tvese .easu@es to ’@ing z’e@ exfosu@es to tve colunta@y one z’e@ fe@ Eu’iE 
Eenti.ete@ fe@.issi’le exfosu@e li.it )1 h;EE DTLqp
NkP(k vas esta’lisved an exfosu@e data’ase  )(a@Evant, et alp, 200“q Eontaining existing inho@.ation a’out exfosu@e lecels Eatego@ired ’y f@oduEt tyfe and sfeEizE Fo@M tasMp Ive data’ase esta’lisves tvat .anuhaEtu@ing 
exfosu@es a@e Fell ’eloF tve colunta@y fe@.issi’le exfosu@e li.it )DTLq oh 1 h;EEp
Building 9se Stage BeneztsA 
Hi’e@glass insulation @e–ui@es no additional ene@gy o@ .aintenanEe in o@de@ to fe@ho@. du@ing tve lihe oh se@ciEep Hi’e@glass insulation is ehheEtice in velfing @eduEe veat %oF, @eduEe unFanted noise, and Eont@ol .oistu@ep

Tnci@on.ent and :ealtv bu@ing PnstallationA 
Ive NkP(k D@oduEt SteFa@dsvif D@og@a.ws Fo@M f@aEtiEes affly to tve installation as Fell as .anuhaEtu@ing and otve@ oEEufational settings Fve@e Fo@Me@s a@e su’JeEt to exfosu@es to z’e@glass z’e@sp Ive D@oduEt SteFa@dsvif 
D@og@a. sfeEizes Eo.f@evensice Fo@M f@aEtiEes ho@ tvose Fo@Ming Fitv z’e@glass z’e@s, inEluding @eEo..endations ho@ Eost ehheEtice enginee@ing Eont@ols )Fven affliEa’leq, f@ofe@ @esfi@ato@ use, use oh f@oteEtice Elotving, 
and Fo@MflaEe guidelinesp Pn loEations tvat @e–ui@e foFe@ saFing, @outing, sanding, o@ g@inding, o@ e.floy otve@ ofe@ations tvat lead to dusty Eonditions, loEal exvaust centilation svould ’e usedp Pn addition, it is @eEo..ended 
tvat tve installe@ ’loFing insulation in tve attiE Fea@ a NPOS: Ee@tized dust @esfi@ato@ )Ee@tized N“5 o@ g@eate@qp See OS:kws Resfi@ato@y D@oteEtion Standa@dp 
NkP(k vas esta’lisved an exfosu@e data’ase )(a@Evant, et alp, 2002q )(a@Evant, et alp, 200“q Eontaining existing inho@.ation a’out exfosu@e lecels Eatego@ired ’y f@oduEt tyfe and sfeEizE Fo@M tasMp

kEEo@ding to tve "IoxiEologiEal D@ozle ho@ SyntvetiE [it@eous Hi’e@s] )9S b::S, 2004qA [e@y loF lecels oh syntvetiE cit@eous z’e@s Ean ’e hound in ci@tually all vo.es, ’uildings, and outside ai@, ’ut tve@e is little EonEe@n @ega@ding 
tvese loF lecelsp ks long as tve °S[H— .ate@ials a@e not fvysiEally distu@’ed o@ ’@eaMing doFn, tve lecels oh syntvetiE cit@eous z’e@s in tve ai@ svould ’e ce@y loFp
Ive oce@Fvel.ing .aJo@ity oh vu.an exfosu@e to syntvetiE cit@eous z’e@s oEEu@s as oEEufational exfosu@e tv@ougv invalation and de@.al EontaEtp OEEufational exfosu@e is esti.ated to ’e sece@al o@de@s oh .agnitude g@eate@ 
tvan enci@on.ental exfosu@ep
Ive exfosu@e oh tve gene@al fofulation )non-oEEufational exfosu@eq to syntvetiE cit@eous z’e@s in ’otv indoo@ and outdoo@ ai@ is loFp Hu@tve@.o@e, it vas ’een svoFn tvat tve ai@’o@ne lecels oh syntvetiE cit@eous z’e@s attenuate 
@afidly holloFing installationp
Txt@ao@dina@y ThheEtsA 
Hi@e
Ive fe@ho@.anEe oh ’uilding .ate@ials in a z@e is a Mey haEto@ in f@oteEting tve oEEufants oh tve ’uilding and alloFing tve. to esEafe sahelyp Hi’e@glass insulation is natu@ally non-Eo.’usti’le and @e.ains tvis Fay ho@ tve lihe 
oh tve f@oduEt Fitvout tve addition oh va@sv and fotentially dange@ous Eve.iEal z@e @eta@dantsp 
bue to tvese f@ofe@ties, z’e@glass insulation Ean ’e used as fassice z@e f@oteEtion in .any ’uildingsp (anuhaEtu@e@s oh tvese f@oduEts enEou@age a ’alanEed design, FviEv inEludes a Eo.’ination oh aEtice, deteEtice, and 
fassice z@e f@oteEtion in ’uilding Eodes to ensu@e tve sahety oh ’uilding oEEufantsp
Ivese f@oduEts svould .eet NHDk 220 and kSI( T136 standa@ds and test .etvods and a@e Class k f@oduEt tested fe@ kSI( T84 and NHDk 101p

:ealtv P.faEtsA 
NkP(k and its .e.’e@ Eo.fanies a@e Eo..itted to ensu@ing tvat z’e@glass f@oduEts Ean ’e sahely .anuhaEtu@ed, installed, and usedp NkP(k .e.’e@ Eo.fanies vace hunded tens oh .illions oh dolla@s oh @esea@Ev at leading 
indefendent la’o@ato@ies and unice@sities in tve 9nited States and a’@oadp Ive Feigvt oh tve sEientizE @esea@Ev svoFs no assoEiation ’etFeen exfosu@e to z’e@glass z’e@s and @esfi@ato@y disease o@ EanEe@ in vu.ansp
Pn OEto’e@ 2001, an inte@national exfe@t @ecieF ’y tve Pnte@national kgenEy ho@ Resea@Ev on CanEe@ )PkRCq )PkRC, 2001q @e-ecaluated tve 1“88 PkRC assess.ent oh glass z’e@s and @e.oced glass and z’e@glass z’e@s h@o. 
its list oh su’stanEes "fossi’ly Ea@EinogeniE to vu.ansp] kll z’e@glass and z’e@glass tvat a@e Eo..only used ho@ tve@.al and aEoustiEal insulation a@e noF Eonside@ed not Elassiza’le as to Ea@EinogeniEity to vu.ans )U@ouf 
3qp PkRC noted sfeEizEallyA
Tfide.iologiE studies fu’lisved du@ing tve 15 yea@s sinEe tve f@ecious PkRC (onog@afvs @ecieF oh tvese z’e@s in 1“88 f@ocide no ecidenEe oh inE@eased @isMs oh lung EanEe@ o@ .esotvelio.a )EanEe@ oh tve lining oh tve ’ody 
Eacitiesq h@o. oEEufational exfosu@es du@ing .anuhaEtu@e oh tvese .ate@ials, and inade–uate ecidenEe oce@all oh any EanEe@ @isMp
Ive PkRC doFng@ade is Eonsistent Fitv tve EonElusion @eaEved ’y tve 9pSp National kEade.y oh SEienEes, FviEv in 2000 hound "no signizEant assoEiation ’etFeen z’e@ exfosu@e and lung EanEe@]p 
SEientizE ecidenEe de.onst@ates tvat z’e@glass is sahe to .anuhaEtu@e, install, and use Fven @eEo..ended Fo@M f@aEtiEes a@e holloFedp HolloFing tvese Fo@M f@aEtiEes Fill velf to @eduEe i@@itationp 

ppp
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