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PESQUISAS

TECNOLOGICAS

Laboratério de Seguranca ao Fogo e a Explos6es/CETAC

RELATORIO DE ENSAIO N2 1 100 486-203

CLIENTE: Belgotex do Brasil Industria de Carpetes Ltda.
Avenida José Carlos Gomes, 355 - Distrito Industrial.
CEP: 84.043-737 - Ponta Grossa/PR.

NATUREZA DO TRABALHO: Determinagao do fluxo critico de energia radiante.

REFERENCIAS: Orgamento FIPT n® 2123/18 datado de 21.02.2018.

1 INTRODUCAO

O metodo de ensaio descrito na norma ABNT NBR 8660 € utilizado para determinar o
fluxo critico de energia radiante de revestimentos de piso expostos a uma fonte de calor,
dentro de uma camara de ensaio fechada (ver Foto 1). O fluxo radiante simula os niveis
de radiagao téermica que os materiais estariam expostos em sua superficie, durante os
estagios iniciais de um incéndio.

Os corpos de prova, com dimensdes
de 230 + 5 mm de largura e 1.050 %
5 mm de comprimento, sdo colocados
em posigao horizontal e abaixo de um
painel radiante poroso inclinado a 30°
em relagao a sua superficie, sendo
expostos a um fluxo radiante
padronizado. Uma chama piloto &
aplicada na extremidade do corpo de
prova mais préoxima do painel radiante
e a propagacaoc de chama
desenvolvida na superficie do material
é verificada, medindo-se o tempo para
atingir as distancias padronizadas,
indicadas no suporte metalico onde o
corpo de prova € inserido.

Foto 1 — Equipamento de ensaio

2 ITEM/ MATERIAL

Foi entregue o material denominado “Revestimento Vinilico — LVT", identificado por este
Laboratorio com o numero 477-18. As seguintes caracteristicas foram determinadas:

I ipresent f'!"‘ Feste da LIMentc .“'.H'il.“\ somente ao itém ensalada ou Hibra o

menta nao da direito ao uso do nome ou da marca IPT, para quaisgquer fins, sob pena de indenizacar

reprodugao deste documento 50 podera ser faita integralmente, sem nenhuma alteraca A :
Av. prof. Almeida Prado, 5 Hutanta L
a0 Paulo | Hb U5350G8-901

Tel 11 37674000 | Fax 11 37674002 | ipt@iprbr \"‘.’\..’h’l"..’,J[:I[,i‘)l



n -
] p t PE 1OUIS!\ Relatério de Ensaio N® 1 100 486-203 2/3

TECNOLOGICAS

Laboratério de Seguranga ao Fogo e a Explosdes/CETAC

- espessura média dos corpos de prova: 3,0 mm,
- aspecto: revestimento de piso polimérico de cor predominantemente marrom (Foto 2).

Segundo informagdes do cliente, o material foi colado a placas de fibrocimento com
auxilio de adesivo acrilico reforgado com fibras.

Foto 2 - Material ensaiado

3 METODO UTILIZADO

- BS EN ISO 9238-1: 2010 — Reaction to fire tests for floorings — Part 1: Determination of
the burning behavior using a radiant heat source.

- ABNT NBR 8660: 2013 — “Revestimento de piso - Determinacao da densidade critica
de fluxo de energia térmica - Método de ensaio”.

- Procedimento de Ensaio CETAC-LSFEx-PE 108 — “Ensaios de reagao ao fogo —
Determinacao do comportamento na queima utilizando uma fonte radiante de calor”.

4 EQUIPAMENTOS UTILIZADOS

- Equipamento de ensaio de propagacao superficial de chama horizontal marca FTT
(identificagao: EQ-038).

- Paquimetro Digital (identificagao: PQ-009, certificado de calibragao n° 07480-17-DI/SP,
validade: 03.2020).

- Trena metalica (identificagdo: RG-036, certificado de calibragdo n® 156260-101,
validade: 01.2020).

5 RESULTADOS DE ENSAIO

Ensaio realizado em 02.04.2018. Os resultados médios estao dispostos na Tabela 1.

I reslltados Apresentados neste documento se aplicam somente ao item ensalado ou callbrad
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Laboratério de Segurancga ao Fogo e a Explosdes/CETAC

Tabela 1: Resultados obtidos nos ensaios.

Resultados obtidos Média
Tempo para igni¢ao (s) 129
Tempo para extingdo da chama durante o ensaio (s) 418
Propagagao maxima da chama (mm) 215
Propagacao de chama em 10 min (mm) 215
Propagacgao de chama em 20 min (mm) 215
Propagacao de chama em 30 min (mm) 215
FC-10 (kW/m?) 9,3
FC-20 (kW/m?) 9,3
FC-30 (kW/m?) 9,3
FCC (kW/m?) 9,3

Notas 1:
« CP-corpo de prova
=  Os resulfados relatam somente o comportamento do malerial ensaiado sob as condigdes desles métodos e os resultados
ndo devem ser usados para indicar o risco ao fogo em outra forma ou sob outras condigbes.
e  FC-t fluxo de calor na unidade de tempo (FC-10, FC-20 e FC-30); FCC: fluxo critico médio de calor (energia radiante).

6 CONCLUSAO
O valor do fluxo critico médio de calor (FCC) atingido pelo material foi de 9,3 kW/m?.

Sao Paulo, 24 de maio de 2018.

CENTRO TECNOLOGICO pBIENTE CONSTRUIDO CENTRO TECNOLOGICO DO AMBIENTE CONSTRUIDO
Laboratério de Seggranca a0 Fag 7 Explostes Laboratério de Seguranga ao Fogo e a Explosdes
Eng.°Civil Mestre CaflogRoberfo Metzker de Oliveira Eng Civil Mestre Antonio Fernando Berto
Supervigor do Erfsaio Chefe do Laboratério

CREA n.” 5061453686 — RE n° 08632 CREA n°® 0600745569 — RE n° 2467.9

EQUIPE TECNICA

Engenheiro Civil Antonio Fernando Berto — IPT
Engenheiro Civil Carlos Roberto Metzker de Oliveira — IPT
Engenheiro Civil Henrique Bandeira Faccio - IPT

Técnico André Luiz de Souza — IPT

1o ypresentados neste documento se aplicam somenta ao item ensaiacdo ou callbrad
o da cireito ao u 10 nome ou da marca IPT, para qualsauer fins, sob pena de indenizaca

eprodugdo deste documanto podera ser leita integralmente, sem nenhuma alterad
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Laboratério de Seguranga ao Fogo e a Explosdes/CETAC

RELATORIO DE ENSAIO N2 1 100 482-203

CLIENTE: Belgotex do Brasil Industria de Carpetes Ltda.
Avenida José Carlos Gomes, 355 - Distrito Industrial.
CEP: 84.043-737 - Ponta Grossa/PR.

NATUREZA DO TRABALHO: Determinagao da ignitabilidade de materiais.

REFERENCIAS: Orgamento FIPT n® 2123/18 datado de 21.02.2018.

1 INTRODUGAO

O método de ensaio descrito na norma BS EN ISO 11925-2 é utilizado para determinar a
ignitabilidade dos materiais, quando expostos a chama de queimador padrao dentro de
uma camara de ensaio fechada (ver Foto 1).

Os corpos de prova, com dimensodes
de 250 mm x 90 mm, para produtos
normais, ou 250 mm x 180 mm, para
produtos que contraem ou derretem
para longe da chama do queimador
sem serem ignizados, sao presos no
suporte dentro da camara de ensaio e
colocados em contato com a chama
do queimador, com um filtro (lengo) de
papel posicionado abaixo do corpo de
prova. E verificada, entdo, a
propagacao da chama, levando-se em
conta o tempo em que a frente da
chama leva para atingir a marca de
150 mm, medida a partir da
extremidade inferior do corpo de
prova. Sao realizados dois tipos de

aplicagdo de chama: de superficie e
de borda. Foto 1 — Camara de ensaio.

2 ITEM/ MATERIAL

Foi entregue o material denominado “Revestimento Vinilico — LVT", identificado por este
Laboratério com o nimero 476-18. As seguintes caracteristicas foram determinadas:

fLgao deste documento sd padera ser felta integralmente, sem nenhun
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- espessura média dos corpos de prova: 3,0 mm;
- aspecto: revestimento de piso polimérico de cor predominantemente marrom (Foto 2).

Segundo informagdes do cliente, o material foi colado a placas de fibrocimento com
auxilio de adesivo acrilico reforgcado com fibras.

Foto 2 - Material ensaiado

3 METODO UTILIZADO

- BS EN ISO 11925-2: 2010 — Reaction to fire tests — Ignitability of building products
subjected to direct impingement of flame — Part 2: Single-flame source test.

- Procedimento de Ensaio CETAC-LSFEx-PE 107 — “Ensaios de reagao ao fogo —
Ignitabilidade de produtos utilizados na construgao civil sujeitos ao contato direto com
chama - BS EN ISO 11925-2".

4 EQUIPAMENTOS UTILIZADOS

- Camara de ignitabilidade (identificagao EQ-039).

- Crondémetro digital (identificagdo: CR-022, certificado de calibragao n® 15296/17,
validade: 09.2020).

- Paquimetro Digimess (identificagdo: PQ-001; certificado de calibragao n® 165049-101,
validade: 04.2021).

- Régua Hope (identificagao: RG-008, certificado de calibragao n® 165050-101, validade:
04.2021).

5 RESULTADOS DE ENSAIO

Ensaio realizado em 29.03.2018. Os resultados estao dispostos na Tabela 1.

5 resultados apresentados neste documento se aplicam somente ao item ensaiado ou callbrac
10 nao da direito ao uso do nome oucla marca |1PT, para qualsauer fins, sob pena de Indenlzacao

f l"‘_“{‘u 1 di ite ‘-.J"‘.'\IH'_‘IITL" 50 podera ser 1eita integiralmente, sem nenhuma alter L[ 1
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Tabela 1: Resultados obtidos nos ensaios.

Posicao de Tempo de Tempo para atingir  Ignigédo do filtro

Numero do g . Ignigao
corpo de prova a:::?lzig:ro apllz:sa)céo (sing 03 nao) 150 Tsn)l ~Fs (sidr: g:’:le;o)
01 borda 15 sim nao atingiu nao
02 borda 15 sim nao atingiu nao
03 borda 15 sim nao atingiu nao
04 superficie 15 nao nao atingiu nao
05 superficie 15 nao nac atingiu nao
06 superficie 15 nao nao atingiu nao

5.1 Observagoes de ensaio

- Nao ocorreu gotejamento de material em chama.
- Liberagao de fumaga de coloragao preta.

Nota 1: Os resultados relatam somente o comportamento do material ensaiado sob as condigdes destes métodos e os resultados néo
devem ser usados para indicar o risco ao fogo em outra forma ou sob oulras condigées.

6 CONCLUSAO
A chama nao atingiu a marca de 150 mm para todos os corpos de prova ensaiados.

Sao Paulo, 24 de maio de 2018.

CENTRO TECNOLOGICQ.DSAM ENTE CONSTRUIDO CENTRO TECNOLOGICO DO AMBIENTE CONSTRUIDO

Laboratério de Seguranca ao F ja Explosdes Laboratério de Segurancga ao Fogo e a Explosodes
J

Eng.°Civil Mestre C4rl ‘Metzker de Oliveira Eng./“Clvil esfre Antonio Fernando Berto
or nsaio hefe do Laboratério

CREA n. 656 — RE n° 08632 CREA n° 0600745569 — RE n® 2467.9

EQUIPE TECNICA

Engenheiro Civil Antonio Fernando Berto — IPT
Engenheiro Civil Carlos Roberto Metzker de Oliveira - IPT
Engenheiro Civil Henrique Bandeira Faccio — IPT

Técnico José Yokio Oussaki — IPT

Tel 67 4000 | Fax i767 400 priipt. b WWW.IDL.DI
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Laboratério de Seguranca ao Fogo e a Explosoes/CETAC
RELATORIO DE ENSAIO N2 1 100 479-203

CLIENTE: Belgotex do Brasil Industria de Carpetes Ltda.
Avenida José Carlos Gomes, 355 - Distrito Industrial.
CEP: 84.043-737 - Ponta Grossa/PR.

NATUREZA DO TRABALHO: Determinacgao da densidade optica especifica de fumaca.

REFERENCIA: Orcamento FIPT n? 2123/18 datado de 21.02.2018.

1 INTRODUGAO

O método de ensaio definido na norma ASTM E662 utiliza uma camara de densidade
optica fechada, onde & medida a fumacga gerada por materiais solidos. A medicao é feita
pela atenuagao de um raio de luz em razdo do acumulo da fumaga gerada na
decomposigao pirolitica sem chama e na combustao com chama.

Os corpos de prova medindo 76 mm x 76 mm sao testados na posigao vertical, expostos
a um fluxo radiante de calor de 2,5 W/cm?® Sao realizados ensaios com aplicagao de
chama piloto, descritos como “com chama”, visando garantir a condigdo de combustao
com chama e outros sem, descritos como “sem chama’, visando garantir a condi¢céao de
decomposigao pirolitica. Os resultados sdo expressos em termos de densidade optica
especifica (sem unidade), Ds, de acordo com a seguinte equagao:

Ds =V /AL [logio (100/T) + FJ;

Onde: V é o volume da camara fechada, A é a
area exposta do corpo de prova, L €& o
comprimento do caminho da luz através da
fumaca, T & a porcentagem de transmitancia da
luz e F @ uma fungdo da densidade optica do
filtro utilizado.

Os resultados do ensaio estdo apresentados nas
formas tabular e grafica neste relatério. De
acordo com a norma, os ensaios sao conduzidos
até um valor minimo de transmitancia ser
atingido, agregando-se, no minimo, um tempo
adicional de ensaio de trés minutos, ou até o
tempo maximo de ensaio de 20 minutos, o que
ocorrer primeiro.

e apllcam somente ao ltem ensalade
o noms la marca IPT, para quaisquer fins, sob pena de ind
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Laboratério de Seguranga ao Fogo e a Explosées/CETAC

2 ITEM/ MATERIAL

Foi entregue o material denominado “Revestimento Vinilico — LVT", identificado por este
Laboratério com o numero 475-18. As seguintes caracteristicas foram determinadas:

- espessura meédia dos corpos de prova: 3,0 mm;
- aspecto: revestimento de piso polimérico de cor predominantemente marrom (Foto 2).

Segundo informagdes do cliente, o material foi colado a placas de fibrocimento com
auxilio de adesivo acrilico reforcado com fibras.

Foto 2 - Material ensaiado

3 METODOS UTILIZADOS
- ASTM E 662-15 — Specific Optical Density of Smoke Generated by Solid Materials.

- Procedimento de Ensaio CETAC-LSFEx-PE 002 — "Determinacao da densidade optica
especifica de fumaga”.

4 EQUIPAMENTOS UTILIZADOS

- Camara de medicao de densidade optica de fumaca (identificacdo EQ-043).

- Paquimetro Digital (identificagdo: PQ-009, certificado de calibragdo n° 07480-17-DI/SP,
validade: 03.2020).

- Régua Arch (identificagao: RG-016, certificado de calibragao n® 162645-101, validade:
11.2020).

5 resultadas apresentados neste dacumento se aplicam somente ao item ensalado ou callbrac
150 do nome ou da marca IPT, para qualsguer fins, sob pend de indenizaca

o deste documento si podera ser feita integralmente, sem nanhuma alteraca

Av. ool Almeida Prado, 532 | Butarita Q:)
;a0 Paulo | SP | DS508-901 7
Tel 11 37674000 | Fax 11 37674002 | Istuiptb Www.ipt.br
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Laboratorio de Seguranga ao Fogo e a Explosoes/CETAC

5 RESULTADOS DE ENSAIO
Data do ensaio: 03.05.2018.

5.1 Densidade optica especifica (Ds) em fungao do tempo para a queima sem
chama.

Corpo Tempo (minutos)
de prova 1,5 4 8 12 16 18,3 19,5 20
1 0 48 233 383 429 433* - 431
2 1 55 235 363 415 - 429* 427
3 0 48 203 363 426 - - 442*

P2

P3 A ‘

0 W00 200 o0 400 00

sl ] Bl Gy 1000
Tempa (8]

1100

1300

5.2 Densidade optica especifica (Ds) em funcao do tempo para queima com chama

Corpo Tempo (minutos)
de prova 1,5 4 7,0 8 8,3 8,7 12 16 20
1 50 273 - 388 388" - 360 335 329
2 63 244 301* 297 - - 273 281 285
3 56 320 . 438 - 440* 416 395 396
100- i —— | BPS |

- //_//—_k— e e A

300 400 5K wiit 00 B0 o0 1000 o0 1200 1300
Tempao (x)

Nota 1: Os valores marcados com astensco (*) correspondem ac Indice de densidade oplica especifica maxima (Dm) para cada corpo de prova

Av. praf. Almeida Prado 2 | Buta
Sao Paulo | SF | 0550
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5.3 Resultado Geral do Ensaio

Os valores da tabela abaixo referem-se, para cada situagcao de ensaio, a média de trés
corpos de prova (ver itens 5.1, 5.2).

Tipo de Ensaio sem com
chama chama

Densidade optica especifica maxima corrigida (Dm) 397 366
Tempo, em minutos, para atingir Dm 191 79
Densidade optica especifica aos 90 s 1 56
Densidade optica especifica aos 4 min 50 279
Densidade optica especifica aos 20 min 433 337
Densidade optica especifica maxima sem corregao (Ds) 435 377
Tempo, em minutos, para atingir Ds = 16 2,8 0,9
Razao maxima de desenvolvimento de fumaga (Ds/min) 68 147
Cor da fumaga cinza preta

Nota 2: Os resultados relatam somente o comportamento do matenal ensaiado sob as condigbes destes metodos e os resultados nao
devem ser usados para indicar o risco ao fogo em outra forma ou sob outras condigbes

6 CONCLUSAO

O valor da densidade optica especifica maxima (Dm) atingida pelo material foi de 397,
correspondente ao ensaio sem chama.

Sao Paulo, 24 de maio de 2018.

CENTRO TECNOLOGICQD’(B AMBI B CONSTRUIDO CENTRO TECNOLOGICO DO AMBIENTE CONSTRUIDO
Laboratério de SW o e ja Explostes Laboratério de Seguranca ao Fogo e a Explosdes
Eng.°Civil Mestre Carjds/Robertd Metzker de Oliveira Eng,?Civil Mestre Antonio Fernando Berto
Su nsaio Chefe do Laboratério
CREAN.°5 656 — RE n° 08632 CREA n® 0600745569 — RE n? 2467.9

EQUIPE TECNICA

Engenheiro Civil Mestre Antonio Fernando Berto — IPT
Engenheiro Civil Mestre Carlos Roberto Metzker de Oliveira - IPT
Engenheiro Civil Henrique Bandeira Faccio — IPT

Técnico Rafael Maier da Silva - FIPT
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CRL 0249

Laboratério de Analises Quimicas/ CQuiM/IPT

RELATORIO DE ENSAIO N° 1 116 002-203

CLIENTE: Belgotex do brasil Industria de Carpetes LTDA.
CNPJ: 02.305.606/0001-60
Av. José Carlos Gomes, 355 — Distrito Industrial
84043-737 — Ponta Grossa - PR

NATUREZA DO TRABALHO: Determinacgao de ftalatos

REFERENCIA: E-mail de 20.01.2020
Orgamento FIPT N° 562/20 de 20.01.20.20
Aprovacgao do orgamento recebida em 20.01.2020

1 MATERIAL

Foi fornecida pelo cliente, em 23.01.2020, uma peca polimérica identificada como “Piso vinilico
Mineral”. Esse material foi identificado no laboratério como LAQ 65-20.

Nota: A coleta/amostragem do material foi de responsabilidade do cliente.

2 METODO UTILIZADO

NBR 16040:2018 — “Determinacgéo de plastificantes ftalicos por cromatografia gasosa”.

Equipamentos:

- Balanga analitica (AUW-220D), marca Shimadzu, modelo AUW-220D. Validade da Calibragao:
Abril/2021.

- Cromatdgrafo a gas (GC 2010/1) marca Shimadzu, modelo GC 2010.

Nota: A analise foi realizada entre os dias 13.02.2020 e 21.02.2020.

Os resultados apresentados neste documento se aplicam apenas ao item ensaiado ou calibrado.
Este documento ndo da direito ao uso do nome ou da marca IPT, para quaisquer fins, sob pena de indenizagao.
A reproducgdo deste documento sé podera ser feita integralmente, sem nenhuma alteragao.

Av. prof. Almeida Prado, 532 | Butantd
S50 Paulo | SP | 05508-901

Tel 11 37674000 [Fax 11 37674002 |ipt@ipthr |  WWW-iPt.br
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Laboratério de Analises Quimicas/ CQuiM/IPT
Laboratério de Ensaio acreditado pela Cgcre/lnmetro de acordo com a ABNT NBR ISO/IEC 17025, sob o numero 0249.

3 RESULTADOS

A verificacado da presenca dos plastificantes ftalicos consta da Tabela 1, a seguir:

Tabela 1 — Resultados.

Plastificantes ftalicos Resultados (%)
Ftalato de di-butila (DBP) (C16H2204) <0,1
Ftalato de di-isobutila (DIBP) (C16H2204) <0,1
Ftalato de benzilbutila (BBP) (C19H2004) <0,1
Ftalato de di(2-etilexila) (DEHP) (C24H3304) <0,1

Nota: O limite de concentragéo para os ftalatos analisados é de 0,1 % em relagdo a massa do
material, conforme descrito na Portaria 563 — INMETRO de 29.12.2016 e Diretiva EU 215/863.

4 EQUIPE TECNICA

Técnica Thais Camila Souza do Carmo — FIPT

Este relatério s6 podera ser reproduzido por inteiro e com a aprovacéao do cliente.

Sao Paulo, 21 de fevereiro de 2020.

CENTRO DE QUIMICA E MANUFATURADOS CENTRO DE QUIMICA E MANUFATURADOS
Laboratorio de Analises Quimicas Laboratério de Analises Quimicas
Quimico Joao Paulo Amorim de Lacerda Eng. Quim. Sandra Souza de Oliveira
Supervisor do ensaio Chefe do laboratoério
CRQ IV n2 04412170 — RE n® 8895 CRQ n° 04300204 — RE n° 08620

Os resultados apresentados neste documento se aplicam apenas ao item ensaiado ou calibrado.
Este documento ndo da direito ao uso do nome ou da marca IPT, para quaisquer fins, sob pena de indenizagao.
A reproducgdo deste documento sé podera ser feita integralmente, sem nenhuma alteragao.

Av. prof. Almeida Prado, 532 | Butantd
S50 Paulo | SP | 05508-901

Tel 11 37674000 [Fax 11 37674002 |ipt@ipthr |  WWW-iPt.br



Environmental Product Declaration LX Hausys | Luxury Vinyl Tile

VERIFIED

L! LX H a u s g b Scsﬁfssnwcs

ENVIRONMENTAL
PRODUCT
DECLARATION
BASED ON LCA-

Declaration Owner

LX Hausys

Fl. 18-23,

LG Seoul Station Bldg,, 98,

Huam-ro, Jung-gu, Seoul, 04637, Korea
+82-2-6930-0942 | https:// www.Ixhausys.com.

Product

Luxury Vinyl Tile Flooring:
Decotile 2.0T, Decotile 2.5T, Decotile 3.0T, Decotile 4.0T, Decotile
5.0T, Decolay, Decoclick, PRESTG SPC Gluedown, PRESTG SPC Click,
Acoustic Looselay, Botanic, Econo, Econo plus, House, OA Tile (P
type), ZEA Maru Style, Fine, Grand Teton, Pike's Peak, Denali, Grande
Style, Crossfit, PRESTG ARTISTRY SPC Gluedown; PRESTG
ARTISTRY SPC Click; PRESTG XL SPC Click

EPD represents delivery of product to customers in North America.

Functional Unit
The functional unit is one square meter of flooring over a 75-year
period

EPD Number and Period of Validity
SCS-EPD-06161

EPD Valid May 26, 2020 through May 25, 2025
Version: October 6, 2023

Product Category Rule

PCR Guidance for Building-Related Products and Services Part A: Life
Cycle Assessment Calculation Rules and Report Requirements.
Version 3.2. UL Environment. Sept. 2018

PCR Guidance for Building-Related Products and Services Part B:
Flooring EPD Requirements. Version 2. UL Environment. May 2018.

Program Operator

SCS Global Services

2000 Powell Street, Ste. 600, Emeryville, CA 94608
+1.510.452.8000 | www.SCSglobalServices.com

SCSglobal (@)

SERVICES
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Declaration Owner:

LG Hausys, Ltd

Address:

FI. 18-23, LG Seoul Station Bldg., 98, Huam-ro, Jung-gu, Seoul, 04637, Korea

Declaration Number:

SCS-EPD-06161

Declaration Validity Period:

May 26, 2020 through May 25, 2025

Version Date:

October 6, 2023

Program Operator:

SCS Global Services

Declaration URL Link:

https://www.scsglobalservices.com/certified-green-products-guide

LCA Practitioner:

Gerard Mansell, Ph.D., SCS Global Services

LCA Software and LC| database:

OpenLCA 1.10 software and the Ecoinvent v3.6 database

Product RSL:

Various

Markets of Applicability:

North America

EPD Type:

Product-Specific

EPD Scope:

Cradle-to-Grave

LCIA Method and Version:

CML-IA and TRACI 2.1

Independent critical review of the LCA and
data, according to ISO 14044 and I1SO 14071

O internal external

LCA Reviewer:

T Yt ) o

Thomas G\om{,Ph.D., Industrial Ezélogy Consultants

Part A
Product Category Rule:

PCR Guidance for Building-Related Products and Services Part A: Life Cycle Assessment
Calculation Rules and Report Requirements. Version 3.2. UL Environment. Sept. 2018

Part A PCR Review conducted by:

Lindita Bushi, PhD (Chair); Hugues Imbeault-Tétreault, ing., M.Sc.A,; Jack Geibig

Part B
Product Category Rule:

PCR Guidance for Building-Related Products and Services Part B: Flooring EPD
Requirements. Version 2. UL Environment. May 2018.

Part B PCR Review conducted by:

Jack Geibig (chair), Ecoform; Thomas Gloria, Industrial Ecology Consultants; Thaddeus Owen

Independentverification of the declaration
and data, according to ISO 14025 and the PCR

O internal external

EPD Verifier:

" et e

Declaration Contents:

V{mas Gloria, Ph.D., Inq»ﬁ{tma\ Ecology Consultants

T2 LG HAUSYS e 2
2. PrOAUCE .o 2
3. LCA: Calculation RUIES ..o, 5
4. LCA: Scenarios and Additional Technical Information ... 2
B LCA RESUIES .. 13
6. LCA: INTErPretation ..o 19
7. Additional Environmental INformation ... 19
8. REIEIENCES . ..., 20

Disclaimers: This EPD conforms to ISO 14025, 14040, 14044, and 1SO 21930.

Scope of Results Reported: The PCR requirements limit the scope of the LCA metrics such that the results exclude environmental and social
performance benchmarks and thresholds, and exclude impacts from the depletion of natural resources, land use ecological impacts, ocean
impacts related to greenhouse gas emissions, risks from hazardous wastes and impacts linked to hazardous chemical emissions.

Accuracy of Results: Due to PCR constraints, this EPD provides estimations of potential impacts that are inherently limited in terms of
accuracy.

Comparability: The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or
different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of products from different
companies, the user should be aware of the uncertainty in the final results, due to and not limited to, the practitioner’s assumptions, the
source of the data used in the studly, and the specifics of the product modeled.

In accordance with 1SO 21930:2017, EPDs are comparable only if they comply with the core PCR, use the same sub-category PCR where
applicable, include all relevant information modules and are based on equivalent scenarios with respect to the context of construction works.

© 2021 SCSglobalServices.com 1
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1. LG Hausys

As part of the LG global corporation, LG Hausys' principle strengths are founded in design, technology, innovation and
quality. For over 70 years we've been developing and producing high performance flooring using the latest advanced
manufacturing technigues, creating variety ranges of human friendly and eco-conscious luxury viny! tiles. With natural
woods and stones abstract in over 1,000 varieties, our collection offers incredible freedom and creativity both in terms
of design capabilities and installation methods.

2. Product

2.1 PRODUCT DESCRIPTION

LG Hausys LVT flooring is perfect for those who are looking for a gorgeous floorcovering choice with a level of flexibility.
A huge variety of 200 colors across wood and stone effects from light colors through mid-tones to darker hues is
provided.

e Low VOC and phthalate free
FloorScore®, A+, and IAC Gold certified for low VOCs
Phthalate Free (DEHP-DBP-BBP-DIDP-DINP-DNOP),
Heavy Metal Free (Cd-Pb-Hg-Cr6+)
Made from safer, stronger 100% virgin raw materials
e Excellence in Design
51 styles available in natural and modern color palette
Covers various visuals from wood to woven patterns
Realistic visuals are shown through implementing
high-resolution technology in design
e Durable Technology
Resistance to scratches and stains is highly enhanced
through PUR double coating
Warranty stands for LG's assurance on its quality
e Excellent resistance to water
No swelling and distortion are detected

2.2 PRODUCT FLOW DIAGRAM

A flow diagram illustrating the production processes and life cycle phases included in the scope of the EPD is provided

below.

End-of-Life
Drfractian b M:'f'm"g Delivery and Use and (Recycling,
Prod Instaliation Maintenance landfill,
. e Incineration)
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2.3 APPLICATION

The LG Hausys LVT flooring products provide the primary function of flooring for interior applications. The products are
used in various residential and commercial applications including retail, healthcare, education, and hospitality.

2.4 DECLARATION OF METHODOLOGICAL FRAMEWORK

The scope of the EPD is cradle-to-grave, including raw material extraction and processing, transportation, product
manufacture, product delivery, installation and use, and product disposal. The life cycle phases included in the product
system boundary are shown below.

Cut-off and allocation procedures are described below and conform to the PCR and ISO standards.

Table 1. Life cycle phases included in the LG Hausys LVT product system boundary.
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2.5 TECHNICAL DATA
Technical specifications for the LVT product are summarized in Table 2.

Table 2. Product specifications for the LG Hausys LVT flooring products.

Product thickness 3.00 (0.118) mm (in) 2.00 (0.079) 5.00 (0.197)
Wear layer thickness 0.55(0.022) mm (in) 0.07 (0.003) 0.70(0.028)
Product weight 5,600 (18.35) g/m2 (0z/ft?) 3,700 (12.12) 9,300 (30.48)
Sustainable certifications ISO 14001; ISO 9001; OHSAS 18001; KOSHA 18001

Floorscore (SCS-FS-01597)

VOC emissions test method EU A+ (Eurofins 392-2018-00200803)

Width 600.0 (23.62) mm (in) 450.0 (17.72) 457.2 (18.00)
Tiles
Length 600.0 (23.62) mm (in) 450.0 (17.72) 914.4 (36.00)
Product Form
E—_— Width 180.0 (7.09) mm (in) 100.0 (3.94) 228.6 (9.00)
Length 1,200 (47.24) mm (in) 920.0 (36.22) 1,523 (59.96)

© 2021 SCSglobalServices.com 3
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2.6 MARKET PLACEMENT/APPLICATION RULES

Technical specifications and product performance results for the LVT products can be found on the manufacturer’s
website: http://www.lghausys.com.

2.7 PROPERTIES OF DECLARED PRODUCT AS DELIVERED
The products are delivered for installation in the form of tiles and planks.

2.8 MATERIAL COMPOSITION

The primary materials include polyvinyl chloride (PVC), plasticizers, fillers and various stabilizers and coatings.

Table 3. Material content for the LVT flooring products in kg per square meter and percent of total mass.

Limestone 3.78 74%
pvC 0.885 17%
Plasticizer 0.366 7.2%
Pigments & Coatings 2.68x102 0.52%
Other 5.02x102 0.98%
Stabilizer 1.51x102 0.29%
Total Product 5.12 100%

No substances required to be reported as hazardous are associated with the production of this product

2.9 MANUFACTURING

LG Hausys vinyl tile flooring is produced at their manufacturing facility in Korea. The vinyl flooring is made primarily from
polyvinyl chloride (PVC), calcium carbonate (mineral reinforcement), plasticizers and additives (i.e., pigments and
stabilizers). The product is structured with multiple layers including PVC backing, a PVC wear layer and a UV protective
layer.

The production of vinyl tile flooring involves the following general manufacturing processes:

B Polyvinyl chloride resins are mixed with calcium carbonate, plasticizers, and pigments in a large industrial
mixer.

B The coreis extruded to a dough-like consistency. The dough-like substance is then put through calender
rollers and squeezed into sheets.

B The LVT sheets are embossed, adhered to the core and then cut into individual planks, profiled, a foamed
backing layer adhered and then packaged for shipment.

2.10 PACKAGING

The products are packaged for shipment using cardboard cartons, plastic wrap and wooden pallets.

Table 4. Material content for the LVT flooring product packaging, in kg per square meter and percent of total mass.

Plastic Fim Packaging Total

0.121 9.71x104 7.44x1072 0.196
Luxury Vinyl Tile
62% 0.50% 38% 100%
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2.11 PRODUCT INSTALLATION

Installation of the product is accomplished using hand tools with negligible impacts and waste. The impacts associated
with packaging disposal are included with the installation phase as per PCR requirements.

2.12 USE CONDITIONS

No special conditions of use are noted.

2.13 PRODUCT REFERENCE SERVICE LIFE AND BUILDING ESTIMATED SERVICE LIFE

The Reference Service Life (RSL) of the flooring product is based on the manufacturer's warranted lifetime and is
summarized in Table 6 below. The building Estimated Service Life (ESL) is 75 years, consistent with the PCR.

2.14 RE-USE PHASE

The flooring products are not reused at end-of-life.

2.15 DISPOSAL

At end-of-life, the products may be disposed of in a landfill or via incineration. Although in some instances, vinyl flooring
can be recycled into other products, the practice is not typical, nor widely available as a disposal route for the products
in the consumer markets considered. It is assumed that no components of the product are recycled at end-of-life.

2.16 FURTHER INFORMATION

Further information on the product can be found on the manufacturers’' website at http://www.Ighausys.com

3. LCA: Calculation Rules

3.1 FUNCTIONAL UNIT

The functional unit used in the study is defined as 1 m? of floor covering installed for use over a 75-year period. The
corresponding reference flow for each product system is presented in Table 5. For the present assessment, a reference
service lifetime (RSL) corresponding to the manufacturer's warranted lifetime is assumed. The total number of required
product lifecycles during the 75-year period over which the product system is modeled is also summarized for the
product in Table 5.

Table 5. Reference flows and RSL for the Luxury Vinyl Tile flooring product.

d Reference Flow Reference Service Life Replacement Cycle
FrealiE (kg/m?) (RSL) (ESL/RSL-1)
512 10 6.5

Luxury Vinyl Tile

3.2 SYSTEM BOUNDARY

The scope of the EPD is cradle-to-grave, including raw material extraction and processing, transportation, product
manufacture, product delivery, installation and use, and product disposal. The life cycle phases included in the EPD
scope are described in Table 6 and illustrated in Figure 1.

© 2021 SCSglobalServices.com 5
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Table 6. The modules and unit processes included in the scope for the LG Hausys flooring products.

m Module description from the PCR Unit Processes Included in Scope

Extraction and processing of raw materials; any

reuse of products or materials from previous
product systems; processing of secondary

Extraction and processing of raw materials for the vinyl

Al
materials; generation of electricity from primary flooring components.
energy resources; energy, or other, recovery
processes from secondary fuels
Transport of component materials to the manufacturin
A2 Transport (to the manufacturer) nsp P 3
facilities
A3 Manufacturing, including ancillary material Manufacturing of flooring products and packaging (incl.
production upstream unit processes*)
G Transport of product (including packaging) to the buildin
A4 Transport (to the building site) ofie P P ( &P ging) J
Impacts from the installation of the product are assumed
A5 Construction-installation process negligible. Only impacts from packaging disposal are
included in this phase.
Use of the flooring in a commercial building setting. There
B1 Product use are no associated emissions or impacts from the use of
the product
B2 Product maintenance Maintenance of products, including periodic cleaning over
the 75-year ESL of the assessment.
) The flooring is not expected to require repair over its
B3 Product repair o 5 P : q P
lifetime. Impacts from this phase are reported as zero.
The materials and energy required for replacement of the
B4 Product replacement product over the 75-year ESL of the assessment are
included in this phase.
) The flooring is not expected to require refurbishment over
B5 Product refurbishment B g P : d
its lifetime. Impacts from this phase are reported as zero
86 Operational energy use by technical building There is no operational energy use associated with the
systems use of the product
57 Operational water use by technical building There is no operational water use associated with the use
systems of the product
) L Demolition of the product is accomplished using hand
1 Deconstruction, demolition ) p. o P o & )
tools with no associated emissions and negligible impacts
) Transport of flooring product to waste treatment at end-
c2 Transport (to waste processing) : P &P
of-life
a3 Waste processing for reuse, recovery and/or The product is disposed of by incineration and/or
recycling landfilling which require no waste processing
) Disposal of flooring product in municipal landfill or
c4 Disposal : .p : 2 .
incineration
D Reuse-recovery-recycling potential Module Not Declared
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Figure 1. Flow Diagram for the life cycle of the LG Hausys LVT flooring product system.
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3.3 PRODUCT SPECIFIC CALCULATION FOR USE PHASE

The recommended cleaning regime is highly dependent on the use of the premises where the floor covering is installed.
In high traffic areas more frequent cleaning will be needed compared to areas where there is low traffic. For the
purposes of this EPD, average maintenance (moderate traffic levels) is presented based on typical installations.

3.4 UNITS

All data and results are presented using Sl units.

3.5 ESTIMATES AND ASSUMPTIONS

B The LG Hausys facility under review is located in Korea. An Ecoinvent inventory dataset for the Korean energy
grid mix was used to model resource use and emissions from electricity use at the manufacturing facility.

m  Life cycle inventory data for the plasticizer, a dioctyl terephthalate (DOTP) mixture, were not available.
Inventory data developed for diisoheptyl phthalate (DIHP) was used as a surrogate to represent DOTP in the
LCA model.

m  Disposal of the product packaging is modeled based on regional statistics regarding municipal solid waste
generation and disposal in the United States, as specified in the PCR. The data include end-of-life recycling
rates of packaging and product materials. No components of the product are assumed recycled.

B For final disposal of the packaging material and vinyl flooring at end-of-life, all materials are assumed to be
transported ~32 km (20 miles) by diesel truck to either a landfill, incineration facility, or material reclamation
facility (for recycling). Datasets representing disposal in a landfill and waste incineration are from Ecoinvent.

The PCR requires the results for several inventory flows related to construction products to be reported including energy
and resource use and waste and outflows. These are aggregated inventory flows, and do not characterize any potential
impact; results should be interpreted considering this limitation.

3.6 CUT-OFF RULES

According to the PCR, processes contributing greater than 1% of the total environmental impact indicator for each
impact are included in the inventory. No data gaps were allowed which were expected to significantly affect the
outcome of the indicator results. No known flows are deliberately excluded from this EPD.

3.7 DATA SOURCES

Primary data were provided by LG Hausys for their manufacturing facility. The sources of secondary LCl data are the
Ecoinvent database.
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Table 7. Data sources for the LG Hausys LVT product system.

Publication
Component Dataset Source ublicatio
date

Product
Filler market for limestone, crushed, washed | limestone, crushed, washed | Cutoff Elv3.6 2019
PVC market for polyvinylchloride, bulk polymerised | polyvinylchloride, bulk V36 2019

polymerised | Cutoff
Plasticizer diisoheptyl phthalate (DIHP) {GLO} | market for | Alloc Rec Elv3.6 2019
Ba-Zn stabilizer

market for barite | barite | Cutoff El'v3.6 2019
market for fatty acid | fatty acid | Cutoff El'v3.6 2019
Stabilizer
market for phenol | phenol | Cutoff El'v3.6 2019
market for phosphoryl chloride | phosphoryl chloride | Cutoff Elv3.6 2019
market for zinc oxide | zinc oxide | Cutoff El'v3.6 2019
Printing Film
market for polyvinylchloride, bulk polymerised | polyvmylchlonde, bulk EIV36 2019
polymerised | Cutoff
diisoheptyl phthalate (DIHP) {GLO} | market for | Alloc Rec Elv3.6 2019
) ) market for carbon black | carbon black | Cutoff Elv3.6 2019
Pigments/Coatings
market for titanium dioxide | titanium dioxide | Cutoff Elv3.6 2019
UV Coating Paint
market for chemical, organic | chemical, organic | Cutoff Elv3.6 2019
market for polyurethane, flexible foam | polyurethane, flexible foam | Cutoff Elv3.6 2019
market for soybean oil, refined | soybean oil, refined | Cutoff Elv3.6 2019
market for glycerin | glycerine | Cutoff Elv3.6 2019
Other market for acrylic filler | acrylic filler | Cutoff Elv3.6 2019
market for fatty acid | fatty acid | Cutoff Elv3.6 2019
market for paraffin | paraffin | Cutoff Elv3.6 2019
Packaging
market for corrugated board box | corrugated board box | Cutoff Elv3.6 2019
Paper/Corrugated
market for kraft paper, unbleached | kraft paper, unbleached | Cutoff Elv3.6 2019
market for acrylic binder, without water, in 34% solution state | acrylic binder,
. : ) El'v3.6 2019
without water, in 34% solution state | Cutoff
Plastics mark.et for polyethylene, linear low density, granulate | polyethylene, linear low E1V3.6 2019
density, granulate | Cutoff
market for packaging film, low density polyethylene | packaging film, low density
Elv3.6 2019
polyethylene | Cutoff
Wood market for EUR-flat pallet | EUR-flat pallet | Cutoff Elv3.6 2019
Transport
market for transport, freight, lorry 16-32 metric ton, EURO4 | transport, freight,
Rk e pert lorry 16-32 metric ton, EURO4 | Cutoff Bl e 2015
Rail transport market for transport, freight train | transport, freight train | Cutoff Elv3.6 2019
Ship transport tralnsport, freight, sea, transoceanic ship | transport, freight, sea, transoceanic V36 2019
ship | Cutoff
Resources
Grid electricity market for electricity, medium voltage | electricity, medium voltage | Cutoff, S/KR Elv3.6 2019
Natural gas lmarketlgroup for heat, district or industrial, natural gas | heat, district or V36 2019
industrial, natural gas | Cutoff
Steamn market for heat, from steam, in chemical industry | heat, from steam, in chemical E1V36 2019

industry | Cutoff

© 2021 SCSglobalServices.com 9
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The data quality assessment addressed the following parameters: time-related coverage, geographical coverage,
technological coverage, precision, completeness, representativeness, consistency, reproducibility, sources of data, and

uncertainty.

Table 8. Data quality assessment for the LG Hausys LVT product system.

Data Quality Parameter

Time-Related Coverage:

Age of data and the minimum
length of time over which data is
collected

Geographical Coverage:
Geographical area from which data
for unit processes is collected to
satisfy the goal of the study

Technology Coverage:

Specific technology or technology
mix

Precision:

Measure of the variability of the

data values for each data
expressed

Completeness:

Percentage of flow that is
measured or estimated

Representativeness:
Qualitative assessment of the
degree to which the data set
reflects the true population of
interest

Consistency:

Qualitative assessment of whether
the study methodology is applied
uniformly to the various
components of the analysis
Reproducibility:

Qualitative assessment of the
extent to which information about
the methodology and data values
would allow an independent
practitioner to reproduce the
results reported in the study

Sources of the Data:

Description of all primary and
secondary data sources

Uncertainty of the Information:

Uncertainty related to data,
models, and assumptions

Data Quality Discussion

The most recent available data are used, based on other considerations such as data quality and
similarity to the actual operations. Typically, these data are less than 5 years old (typically 2016). All
of the data used represented an average of at least one year's worth of data collection, and up to
three years in some cases. Manufacturer-supplied data (primary data) are based on twelve months
of production spanning 2018-2019.

The data used in the analysis provide the best possible representation available with current data.
Electricity use for product manufacture is modeled using representative data for South Korea.
Surrogate data used in the assessment are representative of global or European operations. Data
representative of European operations are considered sufficiently similar to actual processes.

For the most part, data are representative of the actual technologies used for processing,
transportation, and manufacturing operations. Representative fabrication datasets, specific to the
type of material, are used to represent the actual processes, as appropriate.

Precision of results are not quantified due to a lack of data. Data collected for operations were
typically averaged for one or more years and over multiple operations, which is expected to reduce
the variability of results.

The LCA model included all known mass and energy flows for production of the flooring products.

In some instances, surrogate data used to represent upstream and downstream operations may be
missing some data which is propagated in the model. No known processes or activities contributing
to more than 1% of the total environmental impact for each indicator are excluded.

Data used in the assessment represent typical or average processes as currently reported from
multiple data sources and are therefore generally representative of the range of actual processes
and technologies for production of these materials. Considerable deviation may exist among actual
processes on a site-specific basis; however, such a determination would require detailed data
collection throughout the supply chain back to resource extraction.

The consistency of the assessment is considered to be high. Data sources of similar quality and age
are used; with a bias towards Ecoinvent v3.6 data where available. Different portions of the product
life cycle are equally considered; however, it must be noted that final disposition of the product is
based on assumptions of current average practices in the United States.

Based on the description of data and assumptions used, this assessment would be reproducible by
other practitioners. All assumptions, models, and data sources are documented.

Data representing energy use at LG Hausys' facility in South Korea represent an annual average and
are considered of high quality due to the length of time over which these data are collected, as
compared to a snapshot that may not accurately reflect fluctuations in production. For secondary
LCl datasets, Ecoinvent v3.6 LCl data are used, with a bias towards the most recent representative
data.

Uncertainty related to materials in the flooring products and packaging is low. Actual supplier data
for upstream operations was not available for all suppliers and the study relied upon the use of
existing representative datasets. These datasets contained relatively recent data (<10 years) but
lacked geographical representativeness. Uncertainty related to the impact assessment methods
used in the study are high. The impact assessment method required by the PCR includes impact
potentials, which lack characterization of providing and receiving environments or tipping points.
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3.9 PERIOD UNDER REVIEW

The period of review is the 12-month period from July 2018 - June 2019.

3.10 ALLOCATION

Manufacturing resource use was allocated to the products based on mass. Impacts from transportation were allocated
based on the mass of material and distance transported.

3.11 COMPARABILITY

The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or
different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of
products from different companies, the user should be aware of the uncertainty in the final results, due to and not
limited to, the practitioner's assumptions, the source of the data used in the study, and the specifics of the product
modeled.

4. LCA: Scenarios and Additional Technical Information

Delivery and Installation stage (A4 - A5)

Distribution of the flooring products to the point of installation is included in the assessment. Transportation parameters
for modeling product distribution are summarized in Table 9. Production-weighted average distances by transport
mode were used to represent product distribution to North America.

Table 9. Product distribution parameters, per 1 m? (A4)

Diesel truck - Fuel utilization /100 km 42
Diesel truck - Capacity utilization % 76%
Diesel truck - Distance km 1,142
Ocean freighter - Fuel utilization g/tkm 25
Ocean freighter - Capacity utilization % 65%
Ocean freighter - Distance km 17,751
Gross mass of products transported (including packaging) kg 532

The impacts associated with the product installation are assumed negligible. The impacts associated with packaging
disposal are included with the installation phase as per PCR requirements.

Table 10. installation parameters for the LVT flooring products, per 1 m? (A5).

Luxury Vinyi Tie

Ancillary materials (kg) negligible
Net freshwater consumption (m?) -

Electricity consumption (kWh)

Product loss per functional unit (kg) negligible
Waste materials generated by product installation (kg) negligible
Output materials resulting from on-site waste processing (kg) na
Corrugated board 0.121
Mass of packaging waste (kg) Plastic 971%104
Wood 7.44x1072
Biogenic carbon contained in packaging (kg CO2) 0344

Direct emissions to ambient air, soil and water (kg)

© 2021 SCSglobalServices.com 1
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Use stage (B1)
No impacts are associated with the use of the product over the Reference Service Lifetime.

Maintenance stage (B2)

According to the manufacturer, typical maintenance involves regular sweeping, damp mopping and vacuuming. The
present assessment is based on a recommended weekly cleaning schedule including sweeping and damp mopping with
a neutral cleaner. Weekly vacuuming of the vinyl flooring is also included.

Table 11. Maintenance parameters for the flooring products, per 1 m?.

Maintenance cycle Cycles / RSL 520
Maintenance cycle Cycles / ESL 3,900
Maintenance process - Damp mopping
Net freshwater consumption m3/m2/yr 0.0058
Cleaning agent kg/m2/yr 0.0119
Maintenance process - Vacuuming
Electricity kKWh/m?2/yr 0.022

Moderate traffic;

Further assumptions :
weekly maintenance

Repair/Refurbishment stage (B3; B5)

Product repair and refurbishment are not relevant during the lifetime of the product.

Replacement stage (B4)

The materials and energy required for replacement of the product over the 75-year ESL of the assessment are included
in this stage.

Building operation stage (B6 - B7)

There is no operational energy or water use associated with the use of the product.

Disposal stage (C1 - C4)

The disposal stage includes removal of the products (C1); transport of the flooring products to waste treatment facilities
(C2); waste processing (C3); and associated emissions as the product degrades in a landfill or is burned in an incinerator
(C4). For the flooring products, no emissions are generated during demolition (C1) while no waste processing (C3) is
required for incineration or landfill disposal.

Transportation of waste materials at end-of-life (C2) assumes a 20 mile (~32 km) average distance to disposal, consistent
with assumptions used in the US EPA WARM model. The recycling rates used for the product packaging are based on
regional statistics regarding municipal solid waste generation and disposal in the United States for 2015, from the US
Environmental Protection Agency. No recycling of the product materials is assumed at end-of-life. The relevant disposal
statistics used for the packaging are summarized in Table 12 and Table 13. For material not recycled, 80% are assumed
landfilled and 20% incinerated.
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Table 12. Recycling rates for packaging materials at end-of-life.

Paper & Pulp 78.2%
Plastics 14.5%
Wood 26.1%

Table 13. End-of-life disposal scenario parameters for the flooring products.

Assumptions for scenario development 100% landfill
Collection process Collected separately (kg)

Collected with mixed construction waste (kg) 48.9
Recovery na
Disposal Landfill (kg) 48.9
Removals of biogenic carbon, excluding packaging (kg CO2 eq) 3.00

5. LCA: Results

Results of the Life Cycle Assessment are presented below. Itis noted that LCA results are relative expressions and do
not predict impacts on category endpoints, the exceeding of thresholds, safety margins or risks.

The following environmental impact category indicators are reported using characterization factors based on the U.S.
EPA's Tool for the Reduction and Assessment of Chemical and Other Environmental Impacts - TRACI 2.1 and CML-IA.

CMLLA Impact Category TRACI 2.1 Impact Category

Global Warming Potential (GWP) kg COz2eq Global Warming Potential (GWP) kg CO2 eq

E ;s:e(goD”PE’Ote”tia' of the stratospheric ozone kg CFC 11 eq Ozone Depletion Potential (ODP) kg CFC 11 eq
Acidification Potential of soil and water (AP) kg SOz eq Acidification Potential (AP) kg SOz eq
Eutrophication Potential (EP) kg PO4*> eq Eutrophication Potential (EP) kg N eq
Fpigéc;hemical Oxidant Creation Potential kg CoHs eq Smog Formation Potential (SFP) kg O3 eq
ﬁgiri;igscsiﬁ?:aestci)c;nrcp;c;tential (ADP-elements) for bz S E:;;iflol;::)el Depletion Potential MJ Surplus, LHV
Abiotic depletion potential (ADP-fossil fuels) for M), LHV i )

fossil resources

These impact categories are globally deemed mature enough to be included in Type Ill environmental declarations.
Other categories are being developed and defined and LCA should continue making advances in their development.
However, the EPD users shall not use additional measures for comparative purposes.

The following inventory parameters, specified by the PCR, are also reported.

© 2021 SCSglobalServices.com 13
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Waste and Qutflows

RPREe: Renewable primary resources used as
energy carrier (fuel)

RPRwm: Renewable primary resources with energy
content used as material

NRPRe: Non-renewable primary resources used

MJ, LHV HWD: Hazardous waste disposed kg

MJ, LHV NHWD: Non-hazardous waste disposed kg

HLRW: High-level radioactive waste,

as an energy carrier (fuel) M. LAV conditioned, to final repository kg
) ) ILLRW: Intermediate- and low-level
s Mozl prlma‘ry TS i MJ, LHV radioactive waste, conditioned, to final kg
energy content used as material ;
repository
SM: Secondary materials MJ, LHV CRU: Components for re-use kg
RSF: Renewable secondary fuels MJ, LHV MR: Materials for recycling kg
NRSF: Non-renewable secondary fuels MJ, LHV MER: Materials for energy recovery kg
505 Ry ed e M), LHV EE: Recovered energy exported from the M), LHV
product system
FW: Use of net fresh water resources m?3 - -
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Table 14. CML Life Cycle Impact Assessment (LCIA) results for the LVT flooring product over a 75-yr time horizon. Results reported in MJ are
calculated using lower heating values. All values are rounded to three significant digits.

| owe | oop | A |
(kg COz2eq)| (kg CFC-11eq) | (kgSOz2eq) | (kg (POs)*eq) | (kgCzHseq) | (kgSbeq) (M] eq)

929
Total
100%
437
Al
4.7%
3.26x102
A2
0.04%
1.75
A3
1.9%
1.92
A4
2.1%
0.101
A5
0.11%
B1 0
9.59
B2
10%
B3 0
72.2
B4
78%
B5 0
B6 0
B7 0
1 0
0.209
2
0.23%
a3 0
2.72
c4
2.9%
D MND

MND = Module not declared

1.41x10°
100%
1.28x10©
9.1%
4.81x10°
0.03%
1.33x107
0.94%
3.24x107
23%
1.14x108
0.08%

0
5.65x107
4.0%

0
1.17x10°
83%

0
0
0
0
3.64x10°8
0.26%

0
1.49x108
0.11%
MND

LX Hausys | Luxury Vinyl Tile

0.426
100%
1.69x1072
4.0%
2.26x104
0.05%
4.77x1073
1.1%
2.72x107
6.4%
3.09x104
0.07%

0
4.29x107
10%

0
0.332
78%

0
0
0
0
9.77x104
0.23%

0
6.67x10
0.16%
MND

0222
100%
6.57x1073
3.0%
5.97x10°
0.03%
3.16x1073
1.4%
3.56x1073
1.6%
2.40x104
0.11%
0
1.82x102
8.2%

0
0.177
80%

0
0
0
0
2.11x104
0.09%

0
1.34x1072
6.0%
MND

POCP ADPE ADPF

2.28x107
100%
1.07x10°3
4.7%
7.04x10©
0.03%
2.14x104
0.94%
7.44x104
3.3%
1.78x10°
0.08%

0
2.82x1073
12%

0
1.73x1072
76%

0
0
0
0
3.23x10°
0.14%

0
5.81x104
2.5%
MND

1.50x10®
100%
1.74x107
12%
3.50x10™
0.00%
1.57x108
1.0%
1.38x10°
0.09%
2.05x10™
0.00%

0
6.01x108
4.0%

0
1.24x10°
83%

0
0
0
0
5.71x10"
0.00%

0
2.82x1010
0.02%
MND

1,290
100%
933
7.2%
0.428
0.03%
20.5
1.6%
26.6
2.1%
0.897
0.07%
0
198
15%

950
73%

2.86
0.22%

1.56
0.12%

© 2021 SCSglobalServices.com
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Table 15. TRACI Life Cycle Impact Assessment (LCIA) results for the LVT flooring product over a 75-yr time horizon. Results reported in M are
calculated using lower heat/ng values. All values are rounded to three sign/f/cant d/'g/ts

(kg CO2eq) (kg CFC-11 eq) (kg SOz eq) (kg N eq) (kg O3 eq) (M) eq)

89.7 1.59x107 0.462 0.480 7.58 160
fota 100% 100% 100% 100% 100% 100%
4.29 1.34x10°® 1.75x102 1.31x102 0.225 11.9
Al 4.8% 8.4% 3.8% 2.7% 3.0% 7.4%
3.25x107 6.38x107 2.83x10% 5.89x10 8.07x1073 5.44x102
h 0.04% 0.04% 0.06% 0.01% 0.11% 0.03%
1.73 1.67x107 5.29x10°3 6.62x1073 8.57x102 1.95
- 1.9% 1.0% 1.1% 1.4% 1.1% 1.2%
1.92 4.30x107 2.93x102 2.56x1073 0.566 3.63
- 2.1% 2.7% 6.3% 0.53% 7.5% 2.3%
9.68x102 1.51x10°8 3.88x104 5.28x104 1.07x1072 0.127
- 0.11% 0.10% 0.08% 0.11% 0.14% 0.08%
B1 0 0 0 0 0 0
9.44 6.81x107 4.44x102 3.68x102 0.507 239
o 11% 4.3% 9.6% 7.7% 6.7% 15%
B3 0 0 0 0 0 0
69.6 1.32x107° 0.362 0.384 6.13 118
o 78% 83% 78% 80% 81% 74%
B5 0 0 0 0 0 0
B6 0 0 0 0 0 0
B7 0 0 0 0 0 0
1 0 0 0 0 0 0
0.209 4.85x10°8 1.21x1073 1.59x104 3.41x102 0.405
< 0.23% 0.30% 0.26% 0.03% 0.45% 0.25%
a3 0 0 0 0 0 0
244 1.97x10°8 1.69x1073 3.60x102 1.45x1072 0.185
C4 2.7% 0.12% 0.37% 7.5% 0.19% 0.12%
D MND MND MND MND MND MND

MND = Module not declared
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Table 16. Resource use for the LVT flooring product over a 75-yr time horizon. Results reported in MJ are calculated using lower heating values.
All values are rounded to three significant digits.

| RPRu |

| ReRe |

741 0.00 INA INA 0.00 0.00 0.00 4.63
fota 100% 0.00 0.00 0.00 0.00 100%
4.03 0.00 INA INA 0.00 0.00 0.00 0.269
A 5.4% 0.00 0.00 0.00 0.00 5.8%
1.07x1072 0.00 INA INA 0.00 0.00 0.00 5.12x10%
A 0.01% 0.00 0.00 0.00 0.00 0.01%
291 0.00 INA INA 0.00 0.00 0.00 0.116
o 3.9% 0.00 0.00 0.00 0.00 2.5%
0.244 0.00 INA INA 0.00 0.00 0.00 1.54x107?
A 0.33% 0.00 0.00 0.00 0.00 0.33%
3.91x1073 0.00 INA INA 0.00 0.00 0.00 3.43x104
° 0.01% 0.00% 0.00% 0.00% 0.00% 0.01%
B1 0 0 0 0 0 0 0 0
195 0.00 INA INA 0.00 0.00 0.00 1.58
o 26% 0.00% 0.00% 0.00% 0.00% 34%
B3 0 0 0 0 0 0 0 0
473 0.00 INA INA 0.00 0.00 0.00 2.64
> 64% 0.00% 0.00% 0.00% 0.00% 57%
B5 0 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 0 0
B7 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0
1.05x102 0.00 INA INA 0.00 0.00 0.00 9.41x104
< 0.01% 0.00% 0.00% 0.00% 0.00% 0.02%
a3 0 0 0 0 0 0 0 0
6.52x102 0.00 INA INA 0.00 0.00 0.00 3.67x103
“ 0.09% 0.00% 0.00% 0.00% 0.00% 0.08%
D MND MND MND MND MND MND MND MND

MND = Module not declared | INA = Indicator not assessed
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Table 17. Waste and outflows for the LVT flooring product over a 75-yr time horizon. Results reported in MJ are calculated using lower heating
values. All values are rounded to three significant digits.

HE
Neg.

1.43x1073 50.6 4.30x104 3.20x10°3 0.00 1.59 Neg.

fota 100% 100% 100% 100% 0.00 100% Neg. Neg.

8.90x10> 0.480 1.49x10° 9.96x10> 0.00 0.00 Neg. Neg.

Al 6.2% 0.95% 3.5% 3.1% 0.00 0.00% Neg. Neg.

1.35x10° 9.12x1073 4.53x108 2.67x10© 0.00 0.00 Neg. Neg.

A 0.09% 0.02% 0.01% 0.08% 0.00 0.00% Neg. Neg.

1.86x107° 0.166 3.55x10° 8.29x10> 0.00 0.114 Neg. Neg.

- 1.3% 0.33% 8.3% 2.6% 0.00 7.1% Neg. Neg.

5.13x10°° 0.760 1.12x10°® 1.80x10 0.00 0.00 Neg. Neg.

- 3.6% 1.5% 0.26% 5.6% 0.00 0.00% Neg. Neg.

2.42x10° 7.04x102 1.85x108 6.34x10© 0.00 0.00 Neg. Neg.

- 0.17% 0.14% 0.00% 0.20% 0.00 0.00% Neg. Neg.
B1 0 0 0 0 0 0 0 0

1.09x104 0.863 3.95x10° 2.00x104 0.00 0.00 Neg. Neg.

= 7.6% 1.7% 9.2% 6.2% 0.00 0.00% Neg. Neg.
B3 0 0 0 0 0 0 0 0

1.14x1073 431 3.38x104 2.60x10°3 0.00 1.48 Neg. Neg.

o 80% 85% 79% 81% 0.00 93% Neg. Neg.
BS 0 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 0 0
B7 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0

7.78x10°© 1.35x102 4.82x10°8 2.03x10°> 0.00 0.00 Neg. Neg.

< 0.55% 0.03% 0.01% 0.64% 0.00% 0.00% Neg. Neg.
a3 0 0 0 0 0 0 0 0

5.10x10°® 5.14 3.74x1077 8.41x10© 0.00 0.00 Neg. Neg.

“ 0.36% 10% 0.09% 0.26% 0.00% 0.00% Neg. Neg.

D MND MND MND MND MND MND MND MND

MND = Module not declared | Neg. = Negligible
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6. LCA: Interpretation

In general, excluding the product replacement phase, the main contributions to the indicator results for the impact
category indicators assessed are from the product maintenance phase (B2), accounting for ~30% to 50% of the total
impacts of the product system depending on the specific product and impact indicator. Other life cycle stage results
vary across indicators although generally the raw material and extraction phase (A1) and product manufacturing (A3)
disposal (C4) phases are the next highest contributors followed by the product disposal (C4) and distribution (A4)
phases.

B Raw Material Extraction / Processing Al M Transport to the Manufacturer A2
Manufacturing A3 Transport/Installation A4

B Construction/Installation AS Hm Use (Maintenance) B1-BS

B End-of-Life (Transport) C2 W End-of-Life (Disposal) C4

7

*

0%

Percent Contribution by Impact Category

100%
Q0%
BO%
TO%
GO%
0%
40%

20%

- - - - -
0%

Global warming Dzone depletion Acidification Eutrophication Smog Formation

LVT

Figure 2. Contribution analysis for the LG Hausys LVT flooring product - TRACI v2.1.

7. Additional Environmental Information

7.1 ENVIRONMENT AND HEALTH DURING MANUFACTURING
The LG Hausys manufacturing facility is certified to ISO 9001 and I1SO 14001 - Environmental management systems.

7.2 ENVIRONMENT AND HEALTH DURING INSTALLATION
The LG Hausys LVT flooring products meet the requirements of the following:

e Indoor Air Comfort Gold (VOC certification)
e  CDPH/EHLB Standard Method v1.2-2017 (California Section 01350)

7.3 ENVIRONMENTAL ACTIVITIES AND CERTIFICATIONS
For more information on LG Hausys' certifications and environmental initiatives please view the website at
http://www.lghausys.com/

© 2021 SCSglobalServices.com
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