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General information

Manufacturer : CEBRACE CRISTAL PLANO, Avenida do Cristal 540, 12311-900, Jacarei, Brazil
Program used: The International EPD® System. More information at www.environdec.com

EPD registration/declaration number: S-P-06326

PCR identification: PCR 2019:14 Construction products (EN 15804:2012: A2) version 1.11 (2021-02-
05) and its c-PCR-009 (2021-01-25) Flat glass products used in buildings and other construction
works (EN17074:2019)

UN CPC code: 371

Product name and manufacturer represented: FLAT GLASS produced by CEBRACE CRISTAL
PLANO

Owner of the declaration: CEBRACE CRISTAL PLANO

EPD® prepared by: Fabio Bortoloto Valebona (ACV Brasil) and Tiago Barreto Rocha (ACV Brasil)
Contact: Camila Batista - camila.batista@cebrace.com.br

Valid: 2027-09-20

ISO standard ISO 21930 and CEN standard EN 15804 serves as the core Product
Category Rules (PCR): PCR 2019:14 Construction products, version 1.1

The International EPD® System.

Operated by EPD® International AB.

Box 210 60

SE-100 31 Stockholm

Sweden

www.environdec.com.

EPD program operator

The Technical Committee of the International EPD® System

PCR review conducted by Chair: Claudia A. Pefia. Contact via info@environdec.com”

LCA and EPD performed by ACV Brasil

Independent verification of the environmental declaration and data according to standard
EN I1SO 14025:2010

Internal I:l External &

Verifier

Edivan Cherubini

Email : edivan@enciclo.com.br

Accredited or approved by: The International EPD® System

Procedure for follow-up of data during EPD validity involves third party verifier:
O Yes X No

The EPD owner has the sole ownership, liability, and responsibility for the EPD.

EPDs within the same product category but from different programs may not be comparable. EPDs of
construction products may not be comparable if they do not comply with EN 15804. For further
information about comparability, see EN 15804 and ISO 14025.

Disclaimer: EPD of construction products may not be comparable if they do not comply with EN 15804
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Product description

Product description and description of use

This Environmental Product Declaration (EPD®) describes the environmental impacts of 1 m2 of FLAT
GLASS to 3 mm to 19 mm with a light transmittance of maximum 91%?*, for an expected average
service life of 30 years.

This EPD is an average of 2 glass production sites in Brazil. The calculated average is a weighted
arithmetic mean of the production of Cebrace’s sites located at Jacarei/Sao Paulo and Barra
Velha/Santa Catarina.

FLAT GLASS can be incorporated into a building, furniture or industrial application. The impacts of
installation are not taken into account.

*Check table 1, below, with all the performance data according to the thickness and colour.
FLAT GLASS is a basic soda-lime silicate glass produced using the float procedure to be used in

building, furniture & industrial applications. This glass is in conformity with the Mercosur standard NM
294-2004.

Specific make-ups described in this EPD:

In this Environmental Product Declaration one square meter of an average flat glass product will be
analyzed taken into account the production of:

e Cebrace Float Clear: clear flat glass is a clear, sheet glass produced from soda-lime silicates
along with metal-oxide materials which are used in the creation of tinted glasses.

e Cebrace Extra Clear: which is a low iron product that reduces the level of green coloring so that
the appearance is clearer and more neutral. This is particularly noticeable when viewing the

edge of the glass.

e Cebrace Float Green, Dark Green (Emerald), Grey and Bronze: which are colored or tinted
glasses are primarily the same composition as clear glass with minor adjustments to account

for the addition of colorants.

The products are commonly used for building applications such as windows, walls, etc. The declared
glass products are available in a range of thicknesses. The thicknesses included in this report are
those more common in the commercial and residential markets.

Clear glasses represent 81% of the production, colored glass 19%.

Performance data:

The range of FLAT GLASS is very large and can be personalized according to its thickness mainly.
Below are a few examples of configurations for each of the products described in this EPD.
Discover more information about the FLAT GLASS range on: https://www.cebrace.com.br/

The performance data are given according to the EN 410-2011 standard.

Thickness (mm) ‘ 3 ‘ 3,15 ‘ 4 ‘ 5 ‘ 6 ‘ 8 ‘ 10 ‘ 12 | 15 ‘ 19
Visible parameters
Light transmittance (LT) % 90 90 89 89 88 87 86 85 83 81
External light reflection (RLE) % 8 8 8 8 8 8 8 8 8 7
Energetic parameters
Energy transmittance (ET) % 85 84 83 81 79 76 72 69 65 60
Energy absorption (EA)% 7 8 10 12 14 17 21 24 28 33
Solar factor g 0,87 | 086 | 0,85 | 0,84 | 0,82 | 0,80 | 0,77 | 0,75 | 0,72 | 0,68

Table 1 Performance Data for Different Thickness of Cebrace Float Incolor (Clear)
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Thickness (mm)

| 4 | 6 | 8 [ 10| 12

Visible parameters

Light transmittance (LT) % 91 91 90 90 90

External light reflection (RLE) % 8 8 8 8 8
Energetic parameters

Energy transmittance (ET) % 90 89 88 87 87

Energy absorbance (EA)% 2 3 4 5 6

Solar factor g 0,90 0,90 0,89 0,89 0,88

Table 2 Performance Data for Different Thickness of Cebrace Extra Clear

| 3 [315] a4 [ 5 |

Thickness (mm) ‘ 8 | 10
Visible parameters
Light transmittance (LT) % 83 83 81 78 76 71 67
External light reflection (RLE) % 8 8 7 7 7 6
Energetic parameters

Energy transmittance (ET) % 64 63 58 52 48 41 35
Energy absorbance (EA)% 30 31 36 42 46 54 59
Solar factor g 0,71 0,7 0,66 0,62 0,59 0,53 0,49
Table 3 Performance Data for Different Thickness of Cebrace Float Verde (Green)

Thickness (mm) ‘ 4

Visible parameters
Light transmittance (LT) % 72
External light reflection (RLE) % 7
Energetic parameters

Energy transmittance (ET) % 44

Energy absorbance (EA)% 51

Solar factor g 0,56
Table 4 Performance Data for Different Thickness of Cebrace Emerald

Thickness (mm) ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 8 ‘ 10

Visible parameters
Light transmittance (LT) % 63 55 49 43 33 26
External light reflection (RLE) % 6 6 5 5 5 5
Energetic parameters

Energy transmittance (ET) % 60 52 46 40 31 24

Energy absorbance (EA)% 34 42 49 55 64 71

Solar factor g 0,68 0,62 0,57 0,53 0,46 0,41

Table 5 Performance Data for Different Thickness of Cebrace Float Cinza (Grey)

| a4 | 6 | 8 | 10

Thickness (mm)
Visible parameters
Light transmittance (LT) % 59 48 39 31
External light reflection (RLE) % 6 5 5 5
Energetic parameters

Energy transmittance (ET) % 55 44 35 27
Energy absorbance (EA)% 39 51 60 68
Solar factor g 0,65 0,56 0,49 0,43

Table 6 Performance Data for Different Thickness of Cebrace Float Bronze
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Declaration of the main product components and/or materials
The product is 100% glass CAS number 65997-17-3, EINECS number 266-046-0.

Description of the main components and/or materials for 1 m2 of FLAT GLASS to 3 mm to 19 mm.

Thickness (mm)

Quantity of glass for
1 m?2 of product (kg)

7,5 7,87 10 12,5 15 20 25 30 37,5 | 47,5

There is no “Substance of Very High Concern” (SVHC) in concentration above 0.1% by weight, and
neither do their packaging, following the European REACH regulation (Registration, Evaluation,
Authorization and Restriction of Chemicals).

Packaging and product used : Wooden battens (0.0049 kg of wood/kg of glass)
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LCA calculation information

SO\ [oa (e1\NRUINp AP S WANN=DRVNIIN 1 m?2 of FLAT GLASS to 3 mm to 19 mm.

Cradle to grave and module D
SMENISVREIOIUNIDZVHISSE  Mandatory Stages = A1-A3 ; B1-B7 ; C1-C4 and
D

According to PCR EN 17074:2019, the
=S SNSRI S RVIGI RIS ESIBN reference service life is 30 years

All significant parameters shall be included.
According to EN 15804, mass flows under 1% of
the total mass input; and/or energy flows
representing less than 1% of the total primary
energy usage of the associated unit process
may be omitted. However, the total amount of
(GO VIN=CR cnergy and mass omitted must not exceed 5%
per module.

The energy used for the installation of 1m2 of
glass, as well as minor amounts of solid waste
flows from the glass manufacturing process are
included in the cut-off rules for the LCA model.

Wastes from the glass manufacturing process to
recycling are considered co-products. In a
conservative approach, 100% of impacts have
been allocated to the reference product. No
\NNOIZNR(ON\IS other allocation procedure has been performed
on the foreground processes.

The ecoinvent database used to model the
background processes applies an economic
allocation procedure.

The information was established over the year
GEOGRAPHICAL COVERAGE %ﬂéﬂﬁformaﬂon collected comes from the two
S DAL= S ele sites producing FLAT GLASS in Brazil
(CEBRACE CRISTAL PLANO)

Ecoinvent 3.8 (cut-off model) data were used to
BACKGROUND DATA SOURCE evaluate the enyironmental ir_npacts. Primar)_/
data from suppliers of sand, lime and dolomite
have been collected.

SO =N SimaPro 9.3

According to EN 15804, EPD of construction products may not be comparable if they do not comply
with this standard. According to ISO 21930, EPD might not be comparable if they are from different
programmes.
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Life cycle stages

Flow diagram of the Life Cycle

Product Stage Constructio Use Stage End-of-Life
n Process Stage
Stage

o—="0

f,‘g{ —> —> ~

Raw material Transport to Glass Transport to Maintenance Transport to Disposal
supply the Manufacturing  the building (cleaning) waste
manufactu... site processing
Modules: A1 A2 A3 A4 B2 C2 C4

Product stage, A1-A3

For flat glass Al to A3 represents the production of glass in the float from cradle to gate.

Description of the stage: the product stage of flat glass is subdivided into 3 modules Al, A2 and A3
respectively “Raw material supply”, “transport to manufacturer” and “manufacturing”.

Al, raw material supply.

This includes the extraction and processing of all raw materials and energy which occur upstream from
the manufacturing process.

A2, transport to the manufacturer.
The raw materials are transported to the manufacturing site. The modelling includes road and/or boat
transportation of each raw material.

A3, manufacturing.

This module includes the manufacture of products and the manufacture of packaging. The production
of packaging material is taken into account at this stage. The processing of any waste arising from
this stage is also included.

The product stage includes the extraction and processing of raw materials and energies, transport to
the manufacturer, manufacturing and processing of flat glass.
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Manufacturing process flow diagram

n

BATCH MIXER: Mix of raw materials (silica, soda ash, lime, feldspar and dolomite) to which is
added recycled glass (cullet) and other compounds depending on the desired color and
properties.

FUSION FURNACE: Raw materials are melted at 1,550°C in a furnace.

FLOAT: The molten glass is fed into a bath of molten tin. The glass floats on this flat surface and
is drawn off in a ribbon. Serrated wheels, or top rolls, pull and push the glass sideways
depending on the desired thickness (from 3 to 19 millimeters).

ANNEALING LEHR: The glass is lifted onto conveyor rollers and passes through a controlled
cooling tunnel measuring more than 100 meters in length. Approximately 600°C at the start of
this step, the glass exits the lehr at room temperature.

CUTTING AND STACKING: The glass is automatically cut lengthwise and crosswise. The sheets
of glass are raised by vacuum frames that then place them on glass stillages.

QuALITY: Automatic inspections and regular samples are taken to check the quality of the glass
at each step in the glassmaking process.

STORAGE AND TRANSPORTATION: The stillages are placed on storage racks in the warehouse.
ENVIRONMENT: Use of recycled cullet, installation of pollution abatement systems and closed
circuit management of water: every measure is taken to limit the consumption of energy,
extraction of natural resources, production of waste and emissions into the atmosphere.

The flat glass is transported on dedicated racks or wooden battens, used many times. Racks are not
included in the life cycle of the product according to the cut-off rules.
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Construction process stage, A4-A5

Description of the stage: The construction process is divided into 2 modules: A4, transport to the

building site and A5, installation in the building.

A4, Transport to the building site:

This module includes transport from the production gate to the building site.
Transport is calculated based on a scenario with the parameters described in the following table. The
calculated distance represents Cebrace’s weighted average for the products distributed in 2019.

PARAMETER VALUE

Distance
Bulk density of transported products

A5, Installation in the building:

1267 km
2500 kg/m3

The accompanying table show the parameters for installing the product at the building site. No
installation materials and waste were considered due to the cut-off rule applied.

PARAMETER VALUE

Ancillary materials for installation
(specified by materials)

Other resource use

Quantitative description of energy type (regional mix)
and consumption during the installation process

Wastage of materials on the building site before
waste processing, generated by the product’s
installation (specified by type)

Output materials (specified by type) as results of
waste processing at the building site e.g. of collection
for recycling, for energy recovering, disposal
(specified by route)

Direct emissions to ambient air, soil and water

According to PCR NF EN 17074, none ancillary
materials considered

None

According to EN 15804+A1, the energy needed during
the installation is less than 0,1% of the total life cycle
energy. It's include in the cut-off-rules.

According to PCR EN 17074, no waste is considered.

None

None
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Use stage (excluding potential savings), B1-B7

Description of the stage: The use stage is divided into the following modules:
B1l: Use
B2: Maintenance
B3: Repair
B4: Replacement
B5: Refurbishment
B6: Operational energy use
B7: Operational water use

The product has a reference service life of 30 years. This assumes that the product will last in situ with
no requirements for repair, replacement or refurbishment throughout this period. Therefore, it has no
impact at this stage, except for maintenance.

According to PCR EN 17074, only the maintenance by cleaning glass with water and cleaning agent is
included in this study.

Maintenance parameters, B2 :

PARAMETER VALUE (expressed per functional/declared unit)

Maintenance process Water and cleaning agent

Maintenance cycle Annual average

Ancillary materials for maintenance (e.g. cleaning

agent, specify materials) cleaning agent : 0,001 kg/m2 of glass/year

Wastage material during maintenance (specify

materials) ol

Net fresh water consumption during maintenance | 0,2 kg/m?2 of glass/year

Energy input during maintenance

(e.g. vacuum cleaning), energy carrier type, (e.g.
electricity) and amount, if applicable

and relevant

None required during product lifetime

End of Life Stage, C1-C4

Description of the stage: This stage includes the next modules:

C1: Deconstruction, demolition

C2: Transport to waste processing

C3: Waste processing for reuse, recovery and/or recycling
C4: Disposal

End of life scenario used in this study is:
- 100% of glass goes to the average Brazilian solid waste landfill scenario. The distance to the
disposal site considered is 50 km. The disposal scenario consists of 60% sanitary landfills, 23%
unsanitary landfills and 17% open dumps.
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Reuse/recovery/recycling potential, D

Description of the stage: An end-of-life recycling of 0% (100% of glass wastes are landfilled) has been
assumed as a conservative approach due to local demolition waste data uncertainties.
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LCA results 1

Product Environmental Footprint (PEF) method has been used as the impact model with the
adaptations required by EN 15804:2012+A2:2019. Specific data has been supplied by the plant, as
well as by the sand, lime and dolomite suppliers; and generic data come from econivent 3.8 and
USLCI (United States Life Cycle Inventory) databases.

All emissions to air, water, and soil, and all materials and energy used have been included. Raw
materials and energy consumption, as well as transport distances, have been taken directly from the
manufacturing plant (production data according to 2019).

All result tables refer to a functional unit of 1 mz of flat glass and an expected average service life of 30
years.

The core indicators from the PEF method are reported in this EPD (i.e. Climate Change, Climate change
— Fossil, Climate change — Biogenic, Climate change - Land use and LU change, Ozone depletion,
Acidification, Eutrophication — freshwater, Eutrophication — marine, Eutrophication — terrestrial,
Photochemical ozone formation, Resource use — minerals and metals?, Resource use — fossil', and
Water Usel. The additional indicators for the categories lonizing Radiation?, Particulate Matter, Land
Usel, Human Toxicity — cancer!, Human Toxicity — Non-cancer!, and Ecotoxicity — freshwater! are not
declared.

BENEFITS
AND LOADS
PRODUCT CON“SO-I—I\TUC USE STAGE END OF LIFE BEYOND
STAGE STAGE STAGE THE
SYSTEM
BOUNDARY
c 5
> 2 & D E
= 8 - 2 =) =] = >
g 2 5 Q g £ & 5 § 2 )
2 g £ £ B g . ¢ g &8 ¥ S § ¢ W 2
T 2 g & £¢ o & § § £ § 2 5 2 g g 8
o] 2 S 2 c O %} ) Q Q o) — T = 2 = S =
= S = S S 9 > 8 L =& £ & c BT 3 2 9 @
< = z = B8 s £ @ 5 5 § &6 3 £ 9 A @
1S = ] = 3 g [a) S = = .3 = 7 >
2 = & o I I B g e
e S 22| 8 =
S o) 7
o o 2
Module Al A2 A3 A4 A5 Bl B2 B3 B4 B5 B6 B7 Cl C2 C3 cC4 D
IEElE X X X X X X X X X X X X X X X X
declared
Geography Brazil
Specific o
data used <90% i i i i i i i i i i i ) i
Variation Not relevant - - - - - - - - - - - - -
products
Var.latlon -17 to +4% - - - - - - - - - - - - -
sites

According to the PCR, the variation for the GWP indicators has been calculated for the two different
sites and compared to the product groups formed as averages (similar products from different plants).
The variation between the different manufacturing sites and the average is from -17% to 4%. The
variation of the sites comes from the energy efficiency of the plants.

! Disclaimer 1 — The results of this environmental impact indicator shall be used with care as the uncertainties on these results
are high or as there is limited experienced with the indicator.

2 Disclaimer 2 — This impact category deals mainly with the eventual impact of low dose ionizing radiation on human health of
the nuclear fuel cycle. It does not consider effects due to possible nuclear accidents, occupational exposure nor due to
radioactive waste disposal in underground facilities. Potential ionizing radiation from the soil, from radon and from some
construction materials is also not measured by this indicator.
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Flat Glass 3 mm
ENVIRONMENTAL IMPACTS 3 mm

Construction process .

>
g
g2
Parameters 3
Q5
2 0
S =
()
o
(@]
Climate Change [kg CO2 eq.] 7,84E+00 1,03E+00 0 0 1,79E-01 0 0 0 0 0 0 4,07E-02 0 1,14E-01 0
Climate Change (fossil) [kg CO2 eq.] 7,49E+00 9,02E-01 0 0 4,96E-02 0 0 0 0 0 0 356E-02 0 4,27E-02 0
Climate Change (biogenic) [kg CO2 eq.]  2,68E-01 3,10E-02 0 0 363E-02 0 0 0 0 0 0 1,22E-03 O 7,07E-02 0
Climtiz Clieie (20 Uee SiiieR) 5¢ 6,72E-02 9,76E-02 0 0 9,22E-02 0 0 0 0 0 0 385E-03 O 4,76E-05 0
CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 9,91E-07 4,98E-08 0 0 8,09E-09 0O 0 0 0 0 0 1,96E-09 O 1,52E-08 0
HERMEEIEN EMESHE S0C HEsibEier | oo gp | o= e 0 0 626E04 O 0 0 0 0 0 913E05 0  4,17E-04 0
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 8,11E-05 3,94E-05 0 0 4,93E-04 0 0 0 0 0 0 1,56E-06 O 2,64E-07 0
Eutrophication marine [kg N eq.] 8,38E-03 1,36E-03 0 0 7,43E-04 O 0 0 0 0 0 537E-05 0 1,59E-04 0
Eutrophication terrestrial [Mole of N eq.] ~ 9,82E-02 1,01E-02 0 0 2,31E-03 0 0 0 0 0 0 3,98E-04 O 1,74E-03 0
Photochemical ozone formation - 234E-02  2,88E-03 0 0 365E04 0 0O 0 0 0 0 11404 O  491E-04 0
human health [kg NMVOC eq.]
REEOUEE e, GFITEnEl Ee sk 8,53E-06 1,82E-07 0 0 2,05E-07 0 0 0 0 0 0 717E-09 0 5,18E-09 0
[kg Sb eq.]
Resource use, energy carriers [MJ] 9,21E+01 1,24E+01 0 0 4,96E-01 0 0 0 0 0 0 4,88E-01 O 1,06E+00 0
Water scarcity [m2 world equiv.] 8,06E-01 2,37E-02 0 0 3,20E-01 O 0 0 0 0 0 9,36E-04 0 4,51E-02 0
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ENVIRONMENTAL IMPACTS 3 mm

Product Construction process .
stage Use stage End-of-life stage

>

(]

>
e s | s c o
] 5 o g = = o S 2 - o =
Parameters S 2 = s s] 2|58 |56g 8] g o2 3 =9
) & ] a = = T2 | §5 o= @ 8@ IS & 3
c < N 5 [a) 8 ) D> L, — 50 % 7] ) g0

S 2 o g i3 g 2| 82| 8s|o2ge S 3 o

= i< £ © =l 5| 8¢ | &s o] — ™3 e x

= - 3 o 9] Sl a5 |23z 8o N O3 ) fa)

< < = o @ 0 0 [a} ©

IRCE 2015 Global ché’zmé'aﬁ’ Potential 100a ka7 cari00 | 992601 0 0 149E01 0 0 0 0 0 0 391E02 0  454E-02 0
Eutrophication - Freshwater (kg PO4 eq) 249E-04  1,21E-04 0 0 151E03 0 0 0 0 0 0  478E06 O  810E-07 0
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RESOURCE USE 3 mm

Construction process .

>
9
52
Parameters 2
o @
- =
(0]
s
[a)
Use of renewable primary 1,22E+01  1,06E+00 0 0 3 0 0 0 0 0 0 419E02 O  673E-03 0
energy (PERE) [MJ]
Primary energy resources
ﬁ used as raw materials 7,50E-01 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]
Total use of renewable primary 1,20E+01  1,06E+00 0 0 2,72E+00 0 0 0 0 0 0 419E-02 0 67303 0
energy resources (PERT) [MJ]
Use of non-renewable
primary energy (PENRE) 9,22E+01 1,31E+01 0 0 6,08E-01 0 0 0 0 0 0 5,15E-01 0 1,06E+00 0
(MJ]
Non-renewable primary
energy resources used as oo 00 00E400 0 0 0 0 0 0 0 0 0 0 0  000E+00 0
raw materials (PENRM)
(MJ]
Total use of non-renewable
primary energy resources 9,22E+01 1,31E+01 0 0 6,08E-01 0 0 0 0 0 0 5,15E-01 0 1,06E+00 0
(PENRT) [MJ]
Input of secondary material
3,35E-01 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [ka]
Use of renewable secondary
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ fuels (RSF) [MJ]
Use of non-renewable
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ secondary fuels (NRSF) [MJ]
0 Use of net fEemS:g water (FW) 9,24E-02 2,39E-03 0 0 1,54E-02 0 0 0 0 0 0 9,42E-05 0 1,07E-03 0
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WASTE CATEGORIES 3 mm

Product Construction .

>
(3]
3 o
@ = = ] IS 5 = o §§
Parameters - = 2 £ £8 | 5¢ 5§ s &2 2 g &
o2 & g 5 s | €2 £3 g s 2 o 28
m 2 x Q = oD ol D £ IS S0 %) E
= = K] = QT Q= S © = ™ 8 e o
g @ 5] 2 O g Oz 8 N Os 3 a
= o 4 @ @ o~ ©
e Hazardous waste disposed 108E.03 0 0 0 0 0 @ 9 @ @ o 7 . 0 i
T k o
- (HWD) [kq]
] Non-hazardous waste 1,73E-03 0 0 0 0 0 0 0 0 0 0 0 0 7,54 0
ol . ’ = ’
' disposed (NHWD) [kg]
- Radioactive waste disposed 0 0 0 0 0 0 Q 9 Q a @ i . i i
ﬁ (RWD) [kg]

OUTPUT FLOWS 3 mm

Product Construction .

Parameters

D Reuse, recovery,
recycling

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational
water use
Deconstruction
/ demolition
C2 Transport
C3 Waste
processing
C4 Disposal

Components for re-use

(CRU) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Materials for Recycling

(MFR) [kq] 6,00E-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Material for Energy Recovery

(MER) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported electrical energy

(EEE) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported thermal energy

(EET) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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FLAT GLASS 3,15 mm

ENVIRONMENTAL IMPACTS 3,

Construction process .

>

()

3
=
Parameters G =
(8
2 0
3 =

[0

©

(a]
Climate Change [kg CO2 eq.] 8,23E+00  1,08E+00 0 0 1,79E-01 0 0 0 0 0 0 4,27E-02 0 1,19E-01 0
Climate Change (fossil) [kg CO2 eq.]  7.87E+00  9,47E-01 0 0 4,96E-02 0 0 0 0 0 0 3,74E-02 0 4,49E-02 0
Climate Change (biogenic) [kg CO2 eq.] 2,81E-01  3,25E-02 0 0 3,63E-02 0 0 0 0 0 0 1,28E-03 0 7,42E-02 0
Climate Change (land use change) (kg ', oor o5 | 4 09E.01 0 0 92202 0 0 0 0 0 0  404E03 0 5,00E-05 0

CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 1,04E-06  5,23E-08 0 0 8,09E-09 0 0 0 0 0 0 2,06E-09 0 1,60E-08 0
Acidification terrestrial and freshwater , o,c o, 5 43¢ 03 0 0 626E04 O 0 0 0 0 0  958E-05 0  4,38E-04 0
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 8,51E-05  4,14E-05 0 0 4,93E-04 0 0 0 0 0 0 1,63E-06 0 2,77E-07 0
Eutrophication marine [kg N eq.] 8,80E-03  1,43E-03 0 0 7,43E-04 O 0 0 0 0 0 5,64E-05 0 1,67E-04 0
Eutrophication terrestrial [Mole of N eq.] 1,03E-01  1,06E-02 0 0 2,31E-03 0 0 0 0 0 0 4,18E-04 0 1,83E-03 0
Rhotochemical ozone formaition - 246E-02  3,02E-03 0 0 36504 0 0 0 0 0 0  119E04 0 5,16E-04 0
human health [kg NMVOC eq.]
Resource use, mineral and metals 896E-06  1,91E-07 0 0 20507 0 0 0 0 0 0 75309 0 5,43E-00 0
[kg Sb eq.]

Resource use, energy carriers [MJ] 9,67E+01  1,30E+01 0 0 496E-01 0 0 0 0 0 0 5,13E-01 0 1,11E+00 0
Water scarcity [m3 world equiv.] 8,47E-01  2,49E-02 0 0 3,20E-01 O 0 0 0 0 0 9,82E-04 0 4,73E-02 0
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Qa

Parameters

IPCC 2013 Global Warming Potential 100a (kg
CO2 eq)

Eutrophication - Freshwater (kg PO4 eq)

ENVIRONMENTAL IMPACTS 3,15 mm

Product Construction process
Use stage
stage stage

Refurbishment
B6 Operational
energy use

= -
= g 2 ls|
@ & g g =
= < IR = kN o
g B @ g 4 9
= < £ ™ =
< B [ m @)
< < b= x

7,96E+00 1,04E+00 0 0 1,49E-01 0 0 0 0

2,61E-04 1,27E-04 0 0 1,51E-03 0 0 0 0
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B7 Operational

water use

End-of-life stage

C1
Deconstruction
/ demolition

0

0

C2 Transport

4,11E-02

5,02E-06

C3 Waste

0

0

processing

C4 Disposal

4,77E-02

8,50E-07

D Reuse, recovery,

recycling

0



RESOURCE USE 3,15 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

Use of renewable primary

13 1,12 0 0 2,72 0 0 0 0 0 0 4,40E-02 0 7,06E-03 0
energy (PERE) [MJ]

Primary energy resources

ﬁ used as raw materials 0,79 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]

Total use of renewable primary

1,36E+01 1,12E+00 0 0 2,72E+00 0 0 0 0 0 0 4,40E-02 0 7,06E-03 0
energy resources (PERT) [MJ]

Use of non-renewable
primary energy (PENRE) 9,68E+01 1,37E+01 0 0 6,08E-01 0 0 0 0 0 0 5,41E-01 0 1,11E+00 0

MJ]

Non-renewable primary
energy resources used as
raw materials (PENRM)
MJ]

0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0

Total use of non-renewable
primary energy resources 9,68E+01 1,37E+01 0 0 6,08E-01 0 0 0 0 0 0 5,41E-01 0 1,11E+00 0
(PENRT) [MJ]

Input of secondary material
3,52E-01 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kg]

Use of renewable secondary
@ fuels (RSF) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0

Use of non-renewable
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ secondary fuels (NRSF) [MJ] *

0 Lseloinet ﬁ;nsgl Bl (200 9,70E-02 2,51E-03 0 0 1,54E-02 0 0 0 0 0 0 9,89E-05 0 1,12E-03 0
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WASTE CATEGORIES 3

Product Construction .

>
(5]
3 o
® 5 £ g = = IS £ = 8=
Parameters - = 2 £ £8 | 5¢ 5§ s &2 2 g
= 53 ) G S 5 2 =5 = S @ 73 g9
m o o o = oD [Tl ® e [ 2o & a =
= = K] = QT Q= S © = ™ 8 e o
@ @0 S 2 O < Oz 8 N Og 3 &
= o 4 @ @ o~ ©
e Hazardous waste disposed 113E.03 0 0 0 0 0 @ 9 @ @ o 7 . 0 i
/T , o
- (HWD) [kq]
- Non-hazardous waste 1,81E-03 0 0 0 0 0 0 0 0 0 0 0 0 7,91 0
ol . ’ = ’
' disposed (NHWD) [kg]
- Radioactive waste disposed 0 0 0 0 0 0 Q 9 Q a @ i . i i
ﬁ (RWD) [kg]

OUTPUT FLOWS 3,15 mm

Product Construction .

Parameters

D Reuse, recovery,
recycling

Deconstruction
/ demolition
C2 Transport
C3 Waste
processing
C4 Disposal

@ = €
: s g 2
G s £ =
N S o) Q %)
n Qe 4 & Q
= © = 5
< m Q S

B6 Operational
energy use
B7 Operational
water use

Components for re-use

(CRU) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Materials for Recycling

(MFR) [kg] 6,30E-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Material for Energy Recovery

(MER) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported electrical energy

(EEE) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported thermal energy

(EET) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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FLAT GLASS 4 mm

ENVIRONMENTAL IMPACTS 4 mm

Construction .

>

g
g2
Parameters °3
QO
2 9
S =

[0

o

(a]
Climate Change [kg CO2 eq.] 1,04E+01  1,37E+00 0 0 1,79E-01 0 0 0 0 0 0 5,42E-02 0 1,52E-01 0
Climate Change (fossil) [kg CO2 eq.] 9,99E+00  1,20E+00 0 0 4,96E-02 0 0 0 0 0 0 4,75E-02 0 5,70E-02 0
Climate Change (biogenic) [kg CO2 eq.] 3.57E-01  4,13E-02 0 0 3,63E-02 0 0 0 0 0 0 1,63E-03 0 9,42E-02 0
Climzit Cieere e Lee diengs) le 8,96E-02  1,30E-01 0 0 9,22E-02 0 0 0 0 0 0 5,14E-03 0 6,35E-05 0

CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 1,32E-06  6,64E-08 0 0 8,09E-09 0 0 0 0 0 0 2,62E-09 0 2,03E-08 0
acdiicatianieirestilstiaaiitestweiciny SSETFroN IR I 0 626E04 O O 0 0 0 0 122E04 O  556E-04 0
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 1,08E-04  5,26E-05 0 0 4,93E-04 0 0 0 0 0 0 2,08E-06 0 3,52E-07 0
Eutrophication marine [kg N eq.] 1,12E-02  1,81E-03 0 0 7,43E-04 0 0 0 0 0 0 7,16E-05 0 2,13E-04 0
Eutrophication terrestrial [Mole of N eq.]  1,31E-01  1,34E-02 0 0 2,31E-03 0 0 0 0 0 0 5,31E-04 0 2,32E-03 0
Photochemical ozone formation - human 5 ,c 0, 3g4r03 o 0 36504 0 O 0 0 0 0 151E04 O  655E-04 0
health [kg NMVOC eq.]
RESOUNEE W, TMEE] (el miE s 1,14E-05  2,42E-07 0 0 2,05E-07 0 0 0 0 0 0 9,56E-09 0 6,90E-09 0
[kg Sb eq.]

Resource use, energy carriers [MJ] 1,23E+02  1,65E+01 0 0 4,96E-01 0 0 0 0 0 0 6,51E-01 0 1,41E+00 0
Water scarcity [m2 world equiv.] 1,08E+00  3,16E-02 0 0 3,20E-01 0 0 0 0 0 0 1,25E-03 0 6,01E-02 0
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ENVIRONMENTAL IMPACTS 4 mm

Product Construction process .

>
(0]
3 o
b~ e < = O
7= 5 ® 5 = = @ i S c © = g <
Parameters g 2 g 5 °of E|s%|sg| sg 8 |[g2 2 g
2 T ~ e & gl wg | S| S22 |28 2 S 2 2 28
@ i D S8 slm2 | cs3| o5 |00 @ =9 2 3 -
o 7] = o I a 28 9 2 E i S a [}
= £ £ o = 5 o g S8 = ™9 2
< = T @ o) 2195 |9z g o 05 S a
Y 2 = l |8 @ a~ e
IPCC 2013 Global Warming Patential 100a (kg 1,01E+01 1,32E+00 0 0 14901 0O 0 0 0 0 0 520E-02 0 6,06E-02 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 3,32E-04 1,61E-04 0 0 1,51E-03 0 0 0 0 0 0 6,37E-06 0 1,08E-06 0
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RESOURCE USE 4 mm

Construction process .

>
<
g2
Parameters G2
0 3
= =
(0]
e
[a)
Use of renewable primary 16,3 1,42 0 0 3 0 0 0 0 0 0 5,59E-02 0 8,97E-03 0
energy (PERE) [MJ]
Primary energy resources
ﬁ used as raw materials 1,0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]
Total use of renewable primary 1,73E+01  1,42E+00 0 0 2,72E+00 0 0 0 0 0 0 559E-02 0 8,97E-03 0
energy resources (PERT) [MJ]
Use of non-renewable
primary energy (PENRE) 1,23E+02 1,74E+01 0 0 6,08E-01 0 0 0 0 0 0 6,87E-01 0 1,41E+00 0
(MJ]
Non-renewable primary
energy resources used as
X 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
raw materials (PENRM)
(MJ]
Total use of non-renewable
primary energy resources 1,23E+02 1,74E+01 0 0 6,08E-01 0 0 0 0 0 0 6,87E-01 0 1,41E+00 0
(PENRT) [MJ]
Input of secondary material
4,46E-01 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kg]
Use of renewable secondary
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ fuels (RSF) [MJ]
Use of non-renewable
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ secondary fuels (NRSF) [MJ]
G Use of net f[ﬁq?] water (FW) 1,23E-01 3,18E-03 0 0 1,54E-02 0 0 0 0 0 0 1,26E-04 0 1,42E-03 0
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WASTE CATEGORIES 4 mm

Product Construction .

>
(3]
3 o
@ - e © © S I - ® S
Parameters 2 5 3 2 58 53 58 2! ©P g =5
5 ] £ E | g2 | g8 | 8= 2 237 g 59
85 g 3 2 | 833 | 855 |OB¢g S =g 2 g °
s | g e S | 52 | 58| 88| & 38 | = =
= L 2| g° |5 g=| O =1 © =
Hazardous waste disposed 1 44E-03 0 0 Q . 0 0 0 0 0 0 0 0 0 0
(HWD) [kq] ’
g Non-hazardous waste - 0 0 0 0 0 0 0 0 0 0 0 0 10,0 0
v . ’ A ’
L] disposed (NHWD) [kg]
== Radioactive waste disposed 0 Q o o 0 0 0 0 0 0 0 0 0 0 0
(RWD) [kq]

OUTPUT FLOWS 4 mm

Product Construction .

Parameters

D Reuse, recovery,
recycling

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational
water use
Deconstruction
/ demolition
C2 Transport
C3 Waste
processing
C4 Disposal

Components for re-use

(CRU) [ka] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Materials for Recycling

(MFR) [kg] 8,00E-02 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Material for Energy

Recovery (MER) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported electrical energy

(EEE) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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FLAT GLASS 5 mm

ENVIRONME L IMPACTS 5 mm

Construction .

>

Q
32
Parameters 3
[CINE)
(2]
S5 =

[J)

x

o
Climate Change [kg CO2 eq.] 1,31E+01 1,72E+00 0 0 1,79E-01 0 0 0 0 0 0 6,78E-02 0 1,90E-01 0
Climate Change (fossil) [kg CO2 eq.] 1,25E+01 1,50E+00 O 0 4,96E-02 0 0 0 0 0 0 593E-02 0O 7,12E-02 0
Climate Change (biogenic) [kg CO2 eq.] 4,46E-01  5,16E-02 0 0 3,63E-02 0 0 0 0 0 0 2,04E-03 0O 1,18E-01 0
Climate Change (land use change) [kg CO2 eq.] 1,12E-01 1,63E-01 0 0 9,22E-02 0 0 0 0 0 0 6,42E-03 0 7,94E-05 0
Ozone depletion [kg CFC-11 eq.] 1,65E-06  8,30E-08 0 0 8,09E-09 0 0 0 0 0 0 327E-09 0O 2,53E-08 0
Acidification terrestrial aer(‘]d] freshwater [Mole of i+ 4 63e.00  3.86E:03 0 0 6,26E04 0 0 0 0 0 0 152604 O  695E-04 0
Eutrophication freshwater [kg P eq.] 1,35E-04 6,57E-05 0 0 4,93E-04 0 0 0 0 0 0 2,59E-06 0 4,40E-07 0
Eutrophication marine [kg N eq.] 1,40E-02 2,27E-03 0 0 7,43E-04 0 0 0 0 0 0 8,95E-05 0 2,66E-04 0
Eutrophication terrestrial [Mole of N eq.] 1,64E-01  1,68E-02 0 0 2,31E-03 0 0 0 0 0 0 6,63E-04 O 2,90E-03 0
FIBHPENEIEE SPEme TeMIE e ~ W RN L | 5 oemgm | 0w 0 0 3,65E-04 0 0 0 0 0 0  189E-04 0 8,19E-04 0

NMVOC eq.]

RESELED “Efg' ’g;)”g;a]' BT L 5 1,42E-05  3,03E-07 0 0 2,05E-07 0 0 0 0 0 0  120E08 O 8,63E-09 0
Resource use, energy carriers [MJ] 1,54E+02  2,06E+01 0 0 4,96E-01 0 0 0 0 0 0 8,14E-01 0 1,77E+00 0
Water scarcity [m3 world equiv.] 1,34E+00  3,95E-02 0 0 3,20E-01 0 0 0 0 0 0 1,56E-03 0 7,51E-02 0
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ENVIRONMENTAL IMPACTS 5 mm

Product Construction process .

>
(0]
3 o
= T = = =
5 S o - E S g g O c = s 9 =
Parameters S = g = = g1l s § S8 =5 3 2 2 3 e
) = ] o < T T > = @ S 2 o 2 9
= ] N S O Q %) > °C — 505 = 7] @
@ i D S8 slm2 | cs3| o5 |00 @ =9 2 3 -
© %) = o v} Qo o = o = c E = [} o 2
F = = ® 5| 5 o g 88l K o= =
< = T @ o) 2195 |9z g o 05 S a
Y 2 = l |8 @ a~ e
IPCC 2013 Global Warming Patential 100a (kg 1,26E+01 1,65E+00 0 0 14901 0O 0 0 0 0 0 652E02 0 7,57E-02 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 4,15E-04 2,02E-04 0 0 1,51E-03 0 0 0 0 0 0 7,96E-06 0 1,35E-06 0
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RESOURCE USE 5 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

Use of renewable primary

20,3 2 0 0 2,72 0 0 0 0 0 0 6,98E-02 0 1,12E-02 0
energy (PERE) [MJ]

used as raw materials 1,25 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]

ﬁ Primary energy resources

Total use of renewable primary

2,16E+01 1,77E+00 0 0 2,72E+00 0 0 0 0 0 0 6,98E-02 0 1,12E-02 0
energy resources (PERT) [MJ]
Use of non-renewable primary | o,c ) 51ge40 0 0 6,08E-01 0 0 0 0 0 0  B8B59E0L 0  177E+00 0
energy (PENRE) [MJ]
Non-renewable primary
energy resources used as
: 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
raw materials (PENRM)
(MJ]
Total use of non-renewable
primary energy resources 1,54E+02 2,18E+01 0 0 6,08E-01 0 0 0 0 0 0 8,59E-01 0 1,77E+00 0
(PENRT) [MJ]
Input of secondary material
5,58E-01 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kq]
Use of renewable secondary
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
g fuels (RSF) [MJ]
Use of non-renewable
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ secondary fuels (NRSF) [MJ]
G Use of net fEems;] water (FW) 1,54E-01 3,98E-03 0 0 1,54E-02 0 0 0 0 0 0 1,57E-04 0 1,78E-03 0
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WASTE CATEGORIES 5 mm

Product Construction .

F
()
3 o
s | .| 2| 2zl z®. T, 5: - 5 E
Parameters £ 5 2 g | 58 | 5¢ g5 g 22 2 g &
.- & S S gS | 82 25 = S 3 3 290
@2 x 3 s} 2D g o 2 g o =g 2 &
- | 8| "2 | S| SE |8 g8 f |si| S | f
= & g | 8° | & g~ © =° .
Hazardous waste disposed 1 80E.03 0 0 0 0 0 0 9 @ . . b 0 0 0
(HWD) [kq] ’
", Non-hazardous waste 2,88E-03 0 0 0 0 0 0 0 0 0 0 0 0 12,6 0
o+ . ’ A ’
disposed (NHWD) [kg]
- Radioactive waste disposed 0 0 0 Q q o . 0 0 0 0 0 0 0 0
(RWD) [kq]

OUTPUT FLOWS 5 mm

Product Construction .

Parameters

D Reuse, recovery,
recycling

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational
water use
Deconstruction
/ demolition
C2 Transport
C3 Waste
processing
C4 Disposal

Components for re-use

(CRU) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Materials for Recycling

(MFR) [kg] 1,00E-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Material for Energy Recovery

(MER) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported electrical energy

(EEE) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported thermal energy

(EET) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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FLAT GLASS 6 mm

ENVIRONMENTAL IMPACTS 6 mm

Construction .

>
g
g2
Parameters °3
QO
2 9
S =
(4]
o
(a]
Climate Change [kg CO2 eq.] 1,57E+01  2,06E+00 0 0 1,79E-01 0 0 0 0 0 0 8,14E-02 0 2,28E-01 0
Climate Change (fossil) [kg CO2 eq.] 1,50E+01  1,80E+00 0 0 4,96E-02 0 0 0 0 0 0 7,12E-02 0 8,55E-02 0
Climate Change (biogenic) [kg CO2 eq.] 535E-01  6,19E-02 0 0 3,63E-02 0 0 0 0 0 0 2,44E-03 0 1,41E-01 0
Cllimzit Ciemee e Lee diengs) e 1,34E-01  1,95E-01 0 0 9,22E-02 0 0 0 0 0 0 7,70E-03 0 9,53E-05 0
CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 1,98E-06  9,95E-08 0 0 8,09E-09 0 0 0 0 0 0 3,93E-09 0 3,04E-08 0
acdiicatlanieirestilstianaiitesteici BSEsEroN IS I 0 626E04 O O 0 0 0 0 183E-04 O  835E-04 O
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 1,62E-04  7,89E-05 0 0 4,93E-04 0 0 0 0 0 0 3,11E-06 0 5,28E-07 0
Eutrophication marine [kg N eq.] 1,68E-02  2,72E-03 0 0 7,43E-04 0 0 0 0 0 0 1,07E-04 0 3,19E-04 0
Eutrophication terrestrial [Mole of N eq.]  1,96E-01  2,02E-02 0 0 2,31E-03 0 0 0 0 0 0 7,96E-04 0 3,48E-03 0
RigigehenliesiocuEoimat arstine iy RArEREIeoy T 0 365E04 0 0 0 0 0 0 227E-04 0  982E-04 0
health [kg NMVOC eq.]
RESOUNEE W, TMEE] (el miE s 1,71E-05  3,63E-07 0 0 2,05E-07 0 0 0 0 0 0 1,43E-08 0 1,04E-08 0
[kg Sb eq.]
Resource use, energy carriers [MJ] 1,84E+02  2,47E+01 0 0 4,96E-01 0 0 0 0 0 0 9,77E-01 0 2,12E+00 0
Water scarcity [m3 world equiv.] 1,61E+00  4,74E-02 0 0 3,20E-01 0 0 0 0 0 0 1,87E-03 0 9,01E-02 0
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ENVIRONMENTAL IMPACTS 6 mm

Product Construction process .

>
(0]
3 o
= T = = =
s 5 & - = ) g g S c 5 @ Q=
Parameters S = g = = g1l s § S8 =5 3 2 2 3 e
) = ] o < T T > = @ S 2 o 2 9
= ] N S O Q %) > °C — 505 = 7] @
s I Paa) Slm2 | cs8|agg| OB 8 =g 2 3 -
= 17) = o 5] o) = 29 2 E i ) a ]
[ < £ ) 5| = Q © oo = m o o
< 5 3 o 3 2195 |9z g o O35 S a
Y 2 = l |8 @ a~ e
IPCC 2013 Global Warming Patential 100a (kg 1,52E+01 1,08E+00 0 0 14901 0O 0 0 0 0 0 7,83E02 0 9,08E-02 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 4,98E-04 2,42E-04 0 0 1,51E-03 0 0 0 0 0 0 9,56E-06 0 1,62E-06 0
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RESOURCE USE 6 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

Use of renewable primary

24,39 2,12 0,00 0,00 2,72 0 0 0 0 0 0 8,38E-02 0 1,35E-02 0
energy (PERE) [MJ]

used as raw materials 1,50 0,00 0,00 0,00 0,00 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]

ﬁ Primary energy resources

Total use of renewable primary

2,59E+01 2,12E+00 0 0 2,72E+00 0 0 0 0 0 0 8,38E-02 0 1,35E-02 0
energy resources (PERT) [MJ]
Use of non-renewable primary 0,00, 5616401 0 0 6,08E-01 0 0 0 0 0 0 1,03E+00 0 2,12E+00 0
energy (PENRE) [MJ]
Non-renewable primary
energy resources used as
X 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
6 raw materials (PENRM)
(MJ]
Total use of non-renewable
primary energy resources 1,84E+02 2,61E+01 0 0 6,08E-01 0 0 0 0 0 0 1,03E+00 0 2,12E+00 0
(PENRT) [MJ]
Input of secondary material
6,70E-01 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kq]
Use of renewable secondary
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ fuels (RSF) [MJ]
Use of non-renewable
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
@ secondary fuels (NRSF) [MJ]
a Use of net f[?nsi?] water (FW) ) gep o 4,77E-03 0 0 1,54E-02 0 0 0 0 0 0 1,88E-04 0  213E-03 0
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.E
—
.

Parameters

Hazardous waste disposed
(HWD) [kg]

Non-hazardous waste
disposed (NHWD) [kg]

Radioactive waste disposed
(RWD) [kg]

Product Construction .

2,16E-03

3,45E-03

WASTE CATEGORIES 6 mm

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational

water use

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

OUTPUT FLOWS 6 mm

Deconstruction

/ demolition

C2 Transport

C3 Waste

processing

C4 Disposal

15,1

D Reuse, recovery,

recycling

Parameters

Components for re-use
(CRU) [kq]

Materials for Recycling
(MFR) [kg]

Material for Energy
Recovery (MER) [kg]

Exported electrical energy
(EEE) [MJ]

Product Construction Use stage
stage process stage -

(0]
(5]
c
[
=
[J]
g
E
[
=
Ao
m

1,20E-01

B3 Repair
B4 Replacement
Refurbishment
B6 Operational
energy use

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
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B7 Operational

water use

Deconstruction /

demolition

End-of-life stage

C2 Transport

C3 Waste
processing

C4 Disposal

D Reuse, recovery,

recycling



FLAT GLASS 8 mm

ENVIRONMENTAL IMPACTS 8 mm

Construction .

P

g
g2
Parameters =9
Q5
2 0
S =

(]

o

(@]
Climate Change [kg CO2 eq.] 2,09E+01  2,75E+00 0 0 1,79E-01 0 0 0 0 0 0 1,08E-01 0 3,03E-01 0
Climate Change (fossil) [kg CO2 eq.] 2,00E+01  2,41E+00 0 0 4,96E-02 0 0 0 0 0 0 9,49E-02 0 1,14E-01 0
Climate Change (biogenic) [kg CO2 eq.] 7.14E-01  8,26E-02 0 0 3,63E-02 0 0 0 0 0 0 3,26E-03 0 1,88E-01 0
Climzit Cieere e Lee diengs) le 1,79e-01  2,60E-01 0 0 9,22E-02 0 0 0 0 0 0 1,03E-02 0 1,27E-04 0

CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 2,64E-06  1,33E-07 0 0 8,09E-09 0 0 0 0 0 0 5,24E-09 0 4,05E-08 0
ActdliicatoniiclicsNialanciestvatciig VT N BEREEEEN I 0  626E04 0 0 0 0 0 0  243E-04 0  111E-03 0
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 2,16E-04  1,05E-04 0 0 4,93E-04 0 0 0 0 0 0 4,15E-06 0 7,03E-07 0
Eutrophication marine [kg N eq.] 2,23E-02  3,63E-03 0 0 7,43E-04 0 0 0 0 0 0 1,43E-04 0 4,25E-04 0
Eutrophication terrestrial [Mole of N eq.] 2,62E-01 ~ 2,69E-02 0 0 2,31E-03 0 0 0 0 0 0 1,06E-03 0 4,64E-03 0
RgigehenliesfiociEoimat argtin= g FEErEiesy BETET T 0 365604 O 0 0 0 0 0 30304 0  131E-03 0
health [kg NMVOC eq.]
RESOUNEE W, TMEE] (el miE s 2,27E-05  4,85E-07 0 0 2,05E-07 0 0 0 0 0 0 1,91E-08 0 1,38E-08 0
[kg Sb eq.]

Resource use, energy carriers [MJ] 2,46E+02  3,30E+01 0 0 4,96E-01 0 0 0 0 0 0 1,30E+00 0 2,83E+00 0
Water scarcity [m? world equiv.] 2,15E+00  6,32E-02 0 0 3,20E-01 0 0 0 0 0 0 2,49E-03 0 1,20E-01 0
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ENVIRONMENTAL IMPACTS 8 mm

Product Construction process .

>
(0]
3 o
= < < = O
£ 5 bt - IS S g g O c £ ] o=
Parameters S = g = = g1l s § S8 =5 3 2 2 3 e
) = ] o < T © S = &z S 2 o 2 9
= ] N S O Q %) > °C — 505 = 7] @
© 3 o Qo Q = oo | © ISR ] S0 ) 2=
= w c I < = oL o2 c £ = o (=) o
F = = ® 5| 5 o g 88l K o= =
< = T @ o) 2195 |9z g o 05 S a
Y 2 = l |8 @ a~ e
[RESOLSGIoallarmind|iReichtialiiooal(kd 2,02E+01 2,65E+00 0 0 14901 0O 0 0 0 0 0 1,04E01 0 1,21E-01 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 6,64E-04 3,23E-04 0 0 1,51E-03 0 0 0 0 0 0 1,27E-05 0 2,16E-06 0
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RESOURCE USE 8 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

Use of renewable primary

32,5 2,83 0 0 2,72 0 0 0 0 0 0 1,12E-01 0 1,79E-02 0
energy (PERE) [MJ]

Primary energy resources

ﬁ used as raw materials 2,0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]

Total use of renewable primary

3,45E+01 2,83E+00 0 0 2,72E+00 0 0 0 0 0 0 1,12E-01 0 1,79E-02 0
energy resources (PERT) [MJ]

Use of non-renewable
primary energy (PENRE) 2,46E+02 3,48E+01 0 0 6,08E-01 0 0 0 0 0 0 1,37E+00 0 2,83E+00 0

MJ]

Non-renewable primary
energy resources used as
raw materials (PENRM)
MJ]

0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0

Total use of non-renewable
primary energy resources 2,46E+02 3,48E+01 0 0 6,08E-01 0 0 0 0 0 0 1,37E+00 0 2,83E+00 0
(PENRT) [MJ]

Input of secondary material
8,93E-01 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kg]

Use of renewable secondary
@ fuels (RSF) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0

Use of non-renewable
@ secondary fuels (NRSF) [MJ] 0 0 0 0 Y g 0 0 0 0 0 0 0  0,00E+00 0

G Lseloinet fEfnS?S Bl (200 2,46E-01 6,36E-03 0 0 1,54E-02 0 0 0 0 0 0 2,51E-04 0 2,85E-03 0
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WASTE CATEGORIES 8 mm

Product Construction .

>
()
g o
@ = g = g S g T 8 <
Parameters £ T 2 £ £8 | S g5 g 22 2 g
o & g g 3 €2 | € £3 2 s3| 2 28
[aa T} 04 & el [T @ D £ < D) [ 5
= ™ e 5 5 ¢ 5 0] ~= m 8 e 12
& o 53 2 g - g0 o O35 S o
= & g | 8° | & &~ | © -
it Hazardous waste disposed » 88E.03 . . 0 0 0 0 0 0 0 0 0 0 0 0
|2 (HWD) [kg] ’
Non-hazardous waste P . 0 0 0 0 0 0 0 0 0 0 0 20,1 0
disposed (NHWD) [kg] ' '
—-=| Radioactive waste disposed 0 0 0 Q q . o 0 0 0 0 0 0 0 0
(RWD) [kq]

OUTPUT FLOWS 8 mm

Product Construction .

Parameters

D Reuse, recovery,
recycling

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational
water use
Deconstruction
/ demolition
C2 Transport
C3 Waste
processing
C4 Disposal

Components for re-use

(CRU) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Materials for Recycling

(MFR) [kg] 1,60E-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Material for Energy

Recovery (MER) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported electrical energy

(EEE) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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FLAT GLASS 10 mm

ENVIRONMENTAL IMPACTS 10 mm

Construction .

>
g
g2
Parameters =9
Q5
2 0
3 =
()
o
o
Climate Change [kg CO2 eq.] 2,61E+01  3,44E+00 0 0 1,79E-01 0 0 0 0 0 0 1,36E-01 0 3,79E-01 0
Climate Change (fossil) [kg CO2 eq.] 2,50E+01  3,01E+00 0 0 4,96E-02 0 0 0 0 0 0 1,19E-01 0 1,42E-01 0
Climate Change (biogenic) [kg CO2 eq.] 8,92E-01  1,03E-01 0 0 3,63E-02 0 0 0 0 0 0 4,07E-03 0 2,36E-01 0
ClinsieiChangel(antiiEslenang )RR Tl BT = 0 922602 0 0O 0 0 0 0 128E02 0  150E-04 0
CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 3,30E-06  1,66E-07 0 0 8,09E-09 0 0 0 0 0 0 6,55E-09 0 5,07E-08 0
Acaiitationjiertesinalenauesuwalciny FerrrroN IETTRE I 0 626E04 O O 0 0 0 0 304E-04 O  139E03 0
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 2,70E-04  1,31E-04 0 0 4,93E-04 0 0 0 0 0 0 5,19E-06 0 8,79E-07 0
Eutrophication marine [kg N eq.] 2,79E-02  4,53E-03 0 0 7,43E-04 0 0 0 0 0 0 1,79E-04 0 5,32E-04 0
Eutrophication terrestrial [Mole of N eq.]  3,27E-01  3,36E-02 0 0 2,31E-03 0 0 0 0 0 0 1,33E-03 0 5,80E-03 0
Photochemical ozone formation - human ;5 ) georg3 o 0 36504 0 O 0 0 0 0 379E-04 0  164E03 0
health [kg NMVOC eq.]
RESULES W2, MUTEEL el it 2,84E-05  6,06E-07 0 0 2,05E-07 0 0 0 0 0 0 2,39E-08 0 1,73E-08 0
[kg Sb eq.]
Resource use, energy carriers [MJ] 3,07E+02  4,12E+01 0 0 4,96E-01 0 0 0 0 0 0 1,63E+00 0 3,53E+00 0
Water scarcity [m3 world equiv.] 2,69E+00  7,90E-02 0 0 3,20E-01 0 0 0 0 0 0 3,12E-03 0 1,50E-01 0
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ENVIRONMENTAL IMPACTS 10 mm

Product Construction process .

>
(0]
3 o
b~ e e = O
£ s bt - IS S g g O c £ ] o=
Parameters S = g = = g1l s § S8 =5 3 2 2 3 e
7] = @ o c b < S 2= %) T} a a8
= ] N S O Q %) > °C — 505 = 7] @
© 3 o Qo Q = oo | © ISR ] S0 ) 2=
= w c I < = oL o2 c £ = o (=) o
F = = ® 5| 5 o g 88l K o= =
< = T @ o) 2195 |9z g o 05 S a
Y 2 = l |8 @ a~ e
IPCC 2013 Global Warming Patential 100a (kg 2,53E+01 3,31E+00 0 0 14901 0O 0 0 0 0 0 1,30E01 0 1,51E-01 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 8,30E-04 4,04E-04 0 0 1,51E-03 0 0 0 0 0 0 1,59E-05 0 2,70E-06 0
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RESOURCE USE 10 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

ﬁ U re”(e;"E‘"Rb'g) F[’m]ary energy 41 3,54 0 0 2,72 0 0 0 0 0 0  140E01 0  224E-02 0
ﬁ P”’?Z{{ﬁ;‘féﬁi.ff.é’égﬁﬁ [ul\jj]d a 2,50 0 0 0 0 0 0 0 0 0 0 0 0  0,00E+00 0
Total “Sf;sogﬂf::g’vgﬁ’l'zeg)im;{ energy 432E+01  3,54E+00 0 0 2,72E+00 0 0 0 0 0 0  140E01 0  224E-02 0

Use of non-renewable primary 3,07E+02  4,35E+01 0 0 6,08E-01 0 0 0 0 0 0  172E+00 0  353E+00 0

energy (PENRE) [MJ]

Non-renewable primary energy
resources used as raw materials 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PENRM) [MJ]

Q

Total use of non-renewable primary

energy resources (PENRT) [MJ] 3,07E+02 4,35E+01 0 0 6,08E-01 0 0 0 0 0 0 1,72E+00 0 3,53E+00 0
Input of secondary material (SM)
[ka] 1,12E+00 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
Use of renewable secondary fuels
@ (RSF) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
Use of non-renewable secondary 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00E+00 0
fuels (NRSF) [MJ] ’
a Use of net fresh water (FW) [m3] 3,08E-01 7,96E-03 0 0 1,54E-02 0 0 0 0 0 0 3,14E-04 0 3,56E-03 0
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WASTE CATEGORIES 10 mm

Product Construction .

F
()
3 o
s | .| =] g | T, T, &<l < . 5 E
Parameters £ 3 2 £ $8 | 5¢ s&| 8 22 2 g &
oS & 5 < S | 82 £ c S 3 & 89
@2 x 3 s gD g o 2 g @ =g 2 &
s | g s s | og | o8| s8] & 5 3 &
= & g | g8° | & g=| © - - =
Hazardous waste disposed 3 60E.03 0 0 0 0 0 0 @ 0 0 . b 0 0 0
(HWD) [kq] ’
e Non-hazardous waste 5 75E.03 . 3 0 0 i 0 0 0 0 0 0 0 251 0
o . ) A ’
L] disposed (NHWD) [kg]
o Radioactive waste disposed 0 0 0 Q q o i o 0 0 0 0 0 0 0
(RWD) [kq]

OUTPUT FLOWS 10 mm

Product Construction .

Parameters

D Reuse, recovery,
recycling

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational
water use
Deconstruction
/ demolition
C2 Transport
C3 Waste
processing
C4 Disposal

Components for re-use

(CRU) [ka] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Materials for Recycling

(MFR) [kg] 2,00E-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Material for Energy Recovery

(MER) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported electrical energy

(EEE) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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FLAT GLASS 12 mm

ENVIRONMENTAL IMPACTS 12 mm

Construction .

>
g
g2
Parameters =9
QO
2 0
S =
()
o
(@]
Climate Change [kg CO2 eq.] 3,13E+01  4,12E+00 0 0 1,79E-01 0 0 0 0 0 0 1,63E-01 0 4,55E-01 0
Climate Change (fossil) [kg CO2 eq.] 3,00E+01  3,61E+00 0 0 4,96E-02 0 0 0 0 0 0 1,42E-01 0 1,71E-01 0
Climate Change (biogenic) [kg CO2 eq.] 1,07E+00  1,24E-01 0 0 3,63E-02 0 0 0 0 0 0 4,89E-03 0 2,83E-01 0
Climetiz Clieie (20 Lee eieiee) 1 2,69E-01  3,90E-01 0 0 9,22E-02 0 0 0 0 0 0 1,54E-02 0 1,91E-04 0
CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 3,96E-06  1,99E-07 0 0 8,09E-09 0 0 0 0 0 0 7,86E-09 0 6,08E-08 0
AcaiitationjiertesinalicmuesuWalC i MR ISPEET 0 626E04 O O 0 0 0 0 365E-04 O  167E03 0
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 3,24E-04  1,58E-04 0 0 4,93E-04 0 0 0 0 0 0 6,23E-06 0 1,06E-06 0
Eutrophication marine [kg N eq.] 3,35E-02  5,44E-03 0 0 7,43E-04 0 0 0 0 0 0 2,15E-04 0 6,38E-04 0
Eutrophication terrestrial [Mole of N eq.]  3,93E-01  4,03E-02 0 0 2,31E-03 0 0 0 0 0 0 1,59E-03 0 6,95E-03 0
i imliel @l el WO | g oeepp | 1 sz | g 0 365E04 0 0 0 0 0 0 454E-04 0  196E-03 O
health [kg NMVOC eq.]
REEOUEE U, Grmerel g sl 3,41E-05  7,27E-07 0 0 2,05E-07 0 0 0 0 0 0 2,87E-08 0 2,07E-08 0
[kg Sb eq.]
Resource use, energy carriers [MJ] 3,68E+02  4,95E+01 0 0 4,96E-01 0 0 0 0 0 0 1,95E+00 0 4,24E+00 0
Water scarcity [m3 world equiv.] 3,23E+00  9,48E-02 0 0 3,20E-01 0 0 0 0 0 0 3,74E-03 0 1,80E-01 0
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ENVIRONMENTAL IMPACTS 12 mm

Product Construction process .

>
(0]
3 o
b~ e e = O
£ s bt - IS S g g O c £ ] o=
Parameters g 2 g 5 °of E|s%|sg| sg 8 |[g2 2 g
2 = N & gl ws | €S2 |25 2 S 2 s 2 g
@ i D S8 slm2 | cs3| o5 |00 @ =9 2 3 -
© %) = o v} Qo o = o = c E = [} o 2
= £ £ o = 5 o g S8 = ™9 2
< = T @ o) 2195 |9z g o 05 S a
Y 2 = l |8 @ a~ e
IPCC 2013 Global Warming Patential 100a (kg 3,03E+01 3,97E+00 0 0 14901 0O 0 0 0 0 0 157E01 0 1,82E-01 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 9,96E-04 4,84E-04 0 0 1,51E-03 0 0 0 0 0 0 1,91E-05 0 3,24E-06 0
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RESOURCE USE 12 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

Use of renewable primary

49 4,25 0 0 2,72 0 0 0 0 0 0 168E-01 0 2,69E-02 0
energy (PERE) [MJ]

Primary energy resources

ﬁ used as raw materials 3,00 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]

Total use of renewable primary

5,18E+01 4,25E+00 0 0 2,72E+00 0 0 0 0 0 0 168E01 0 2,69E-02 0
energy resources (PERT) [MJ]

Use of non-renewable
primary energy (PENRE) 3,69E+02 5,22E+01 0 0 6,08E-01 0 0 0 0 0 0 2,06E+00 0O 4,24E+00 0

MJ]

Non-renewable primary
energy resources used as
: 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
6 raw materials (PENRM)
MJ]

Total use of non-renewable

primary energy resources 3,69E+02 5,22E+01 0 0 6,08E-01 0 0 0 0 0 0 2,06E+00 0 4,24E+00 0
(PENRT) [MJ]

Input of secondary material
1,34E+00 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kd]

Use of renewable secondary
@ fuels (RSF) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0

Use of non-renewable
g secondary fuels (NRSF) [MJ] 0 0 0 0 g . o 0 0 0 0 0 0  0,00E+00 0

0 tselainet f[rens\% Bl () 3,69E-01 9,55E-03 0 0 1,54E-02 0 0 0 0 0 0 3,77E-04 0 4,27E-03 0
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Parameters

Hazardous waste disposed
(HWD) [kg]

Non-hazardous waste
disposed (NHWD) [kg]

~-= Radioactive waste disposed
ﬁ (RWD) [kg]

Parameters

Components for re-use
(CRU) [kg]

Materials for Recycling
(MFR) [kg]

Material for Energy
Recovery (MER) [kg]

Exported electrical energy
(EEE) [MJ]

IFLAT GLASS 15 mm

4,32E-03

6,90E-03

Product Construction .

2,40E-01

WASTE CATEGORIES 12 mm

Product Construction

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational

water use

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

OUTPUT FLOWS 12 mm

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

B7 Operational

water use

Deconstruction
/ demolition

Deconstruction

/ demolition

End-of-life stage

C2 Transport

C2 Transport

o

C3 Waste

processing

C3 Waste

processing

C4 Disposal

C4 Disposal

o

D Reuse, recovery,

D Reuse, recovery,

recycling

recycling
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ENVIRONMENTAL IMPACTS 15 mm

Construction .

>
g
g2
Parameters G 53
2 3
S =
()
o
(@]
Climate Change [kg CO2 eq.] 3,92E+01  5,15E+00 0 0 1,79E-01 0 0 0 0 0 0 2,03E-01 0 5,69E-01 0
Climate Change (fossil) [kg CO2 eq.] 3,75E+01  4,51E+00 0 0 4,96E-02 0 0 0 0 0 0 1,78E-01 0 2,14E-01 0
Climate Change (biogenic) [kg CO2 eq.] 1,34E+00  1,55E-01 0 0 3,63E-02 0 0 0 0 0 0 6,11E-03 0 3,53E-01 0

Climate Change (land use change) [kg

3,36E-01  4,88E-01 0 0 9,22E-02 0 0 0 0 0 0 1,93E-02 0 2,38E-04 0
CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 4,96E-06  2,49E-07 0 0 8,09E-09 0 0 0 0 0 0 9,82E-09 0 7,60E-08 0
Acldiicaiiaiiietres mNaniresivaicig FIECEIm EEETEEE N I 0 6.26E04 0 0 0 0 0 0 456E-04 0  209E-03 O
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 4,05E-04  1,97E-04 0 0 4,93E-04 0 0 0 0 0 0 7,78E-06 0 1,32E-06 0
Eutrophication marine [kg N eq.] 4,19E-02  6,80E-03 0 0 7,43E-04 0 0 0 0 0 0 2,68E-04 0 7,97E-04 0
Eutrophication terrestrial [Mole of N eq.]  4,91E-01  5,04E-02 0 0 2,31E-03 0 0 0 0 0 0 1,99E-03 0 8,69E-03 0
pliplachemicalzousionmationiSutinariy SFeEIRTN EEPREE I 0 36504 0 O 0 0 0 0 568E-04 0  246E03 0
health [kg NMVOC eq.]
REEOUEE U, Grmerel g sl 4,26E-05  9,08E-07 0 0 2,05E-07 0 0 0 0 0 0 3,59E-08 0 2,59E-08 0
[kg Sb eq.]
Resource use, energy carriers [MJ] 4,61E+02  6,19E+01 0 0 4,96E-01 0 0 0 0 0 0 2,44E+00 0 5,30E+00 0
Water scarcity [m3 world equiv.] 4,03E+00  1,19E-01 0 0 3,20E-01 0 0 0 0 0 0 4,68E-03 0 2,25E-01 0
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ENVIRONMENTAL IMPACTS 15 mm

Product Construction process .

>
(0]
3 o
b~ e e = O
5 S o - E S g g O c = s 9 =
Parameters g 2 g 5 °of E|s%|sg| sg 8 |[g2 2 g
2 = N & gl ws | €S2 |25 2 S 2 s 2 g
@ i D S8 slm2 | cs3| o5 |00 @ =9 2 3 -
o 7] = o I a 28 9 2 E i S a [}
= £ £ o = 5 o g S8 = ™9 2
< = T @ o) 2195 |9z g o 05 S a
Y 2 = l |8 @ a~ e
IPCC 2013 Global Warming Patential 100a (kg 3,79E+01 4,96E+00 0 0 14901 0O 0 0 0 0 0 1,96E01 0 2,27E-01 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 1,24E-03 6,05E-04 0 0 1,51E-03 0 0 0 0 0 0 2,39E-05 0 4,05E-06 0
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RESOURCE USE 15 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

Use of renewable primary

61 5,31 0 0 2,72 0 0 0 0 0 0 2,10E-01 0 3,36E-02 0
energy (PERE) [MJ]

Primary energy resources

ﬁ used as raw materials 3,75 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]

Total use of renewable primary

6,47E+01 5,31E+00 0 0 2,72E+00 0 0 0 0 0 0 2,10E-01 0 3,36E-02 0
energy resources (PERT) [MJ]

Use of non-renewable
primary energy (PENRE) 4,61E+02 6,53E+01 0 0 6,08E-01 0 0 0 0 0 0 2,58E+00 0 5,30E+00 0

MJ]

Non-renewable primary
energy resources used as
: 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
6 raw materials (PENRM)
MJ]

Total use of non-renewable

primary energy resources 4,61E+02 6,53E+01 0 0 6,08E-01 0 0 0 0 0 0 2,58E+00 0 5,30E+00 0
(PENRT) [MJ]

Input of secondary material
1,67E+00 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kd]

Use of renewable secondary
@ fuels (RSF) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0

Use of non-renewable
0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
g secondary fuels (NRSF) [MJ] *

G tselainet f[ﬁqs\% Bl () 4,62E-01 1,19E-02 0 0 1,54E-02 0 0 0 0 0 0 4,71E-04 0 5,34E-03 0
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Parameters

Hazardous waste disposed
(HWD) [kg]

i Non-hazardous waste
disposed (NHWD) [kg]

~-= Radioactive waste disposed
E (RWD) [kg]

Product Construction .

5,40E-03

8,63E-03

WASTE CATEGORIES 15 mm

B2
Maintenance
B3 Repair
Replacement
Refurbishment
B6 Operational
energy use
B7 Operational

OUTPUT FLOWS 15 mm

water use

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

Deconstruction

/ demolition

C2 Transport

C3 Waste

processing

C4 Disposal

37,7

D Reuse, recovery,

recycling

Parameters

Components for re-use
(CRU) [ky]

Materials for Recycling
(MFR) [kg]

Material for Energy
Recovery (MER) [kg]

Exported electrical energy
(EEE) [MJ]

IFLAT GLASS 19 mm

Product Construction .

3,00E-01

B2
Maintenance
B3 Repair
B4
Replacement
Refurbishment
B6 Operational
energy use

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

B7 Operational
water use

Deconstruction

/ demolition

C2 Transport

o

C3 Waste

processing

C4 Disposal

o

D Reuse, recovery,

recycling
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ENVIRONMENTAL IMPACTS 19 mm

Construction .

>
g
g2
Parameters G 53
2 3
S =
()
o
(@]
Climate Change [kg CO2 eq.] 4,96E+01  6,53E+00 0 0 1,79E-01 0 0 0 0 0 0 2,58E-01 0 7,21E-01 0
Climate Change (fossil) [kg CO2 eq.] 4,74E+01  5,71E+00 0 0 4,96E-02 0 0 0 0 0 0 2,25E-01 0 2,71E-01 0
Climate Change (biogenic) [kg CO2 eq.] 1,69E+00  1,96E-01 0 0 3,63E-02 0 0 0 0 0 0 7,74E-03 0 4,47E-01 0

Climate Change (land use change) [kg

4,26E-01  6,18E-01 0 0 9,22E-02 0 0 0 0 0 0 2,44E-02 0 3,02E-04 0
CO2 eq.]
Ozone depletion [kg CFC-11 eq.] 6,28E-06  3,15E-07 0 0 8,09E-09 0 0 0 0 0 0 1,24E-08 0 9,62E-08 0
Acldiicaiiaiiienies MNanireshivaicigy FECEIT EEPEEEE I 0 6.26E04 0 0 0 0 0 0 578E04 0  264E03 0
[Mole of H+ eq.]
Eutrophication freshwater [kg P eq.] 5,14E-04  2,50E-04 0 0 4,93E-04 0 0 0 0 0 0 9,86E-06 0 1,67E-06 0
Eutrophication marine [kg N eq.] 531E-02  8,61E-03 0 0 7,43E-04 0 0 0 0 0 0 3,40E-04 0 1,01E-03 0
Eutrophication terrestrial [Mole of N eq.]  6,22E-01  6,39E-02 0 0 2,31E-03 0 0 0 0 0 0 2,52E-03 0 1,10E-02 0
BlisieetieinicalioZonEetmation MUt Pyl EEEEE A I 0 365E04 0 0 0 0 0 0 719E04 0  311E03 0
health [kg NMVOC eq.]
REEOUEE U, Grmerel g sl 5,40E-05  1,15E-06 0 0 2,05E-07 0 0 0 0 0 0 4,54E-08 0 3,28E-08 0
[kg Sb eq.]
Resource use, energy carriers [MJ] 5,83E+02  7,84E+01 0 0 4,96E-01 0 0 0 0 0 0 3,09E+00 0 6,71E+00 0
Water scarcity [m3 world equiv.] 511E+00  1,50E-01 0 0 3,20E-01 0 0 0 0 0 0 5,93E-03 0 2,85E-01 0
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ENVIRONMENTAL IMPACTS 19 mm

Product Construction process .

>
(0]
3 o
b~ e e = O
£ s bt - IS S g g O c £ ] o=
Parameters S = g = = g1l s § S8 =5 3 2 2 3 e
7] = @ o c b < S 2= %) S @ a a8
= ] N S O Q %) > °C — 505 = 7] @
@ i D S8 slm2 | o8| o5 |00 @ =9 2 3 -
= w c I < = O o c £ = o (=) o
F = = ® 5| 5 2 g 88l K o= =
< = T @ o) 2195 |9z g o 05 S a
Y 2 = l |8 @ a~ e
IPCC 2013 Global Warming Patential 100a (kg 4,80E+01 6,28E+00 0 0 14901 0O 0 0 0 0 0 248E01 0 2,88E-01 0
CO2 eq)
Eutrophication - Freshwater (kg PO4 eq) 1,58E-03 7,67E-04 0 0 1,51E-03 0 0 0 0 0 0 3,03E-05 0 5,13E-06 0
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RESOURCE USE 19 mm

Construction process .

Parameters

D Reuse, recovery,
recycling

Use of renewable primary

77 6,73 0 0 2,72 0 0 0 0 0 0 2,65E-01 0 4,26E-02 0
energy (PERE) [MJ]

Primary energy resources

ﬁ used as raw materials 4,75 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(PERM) [MJ]

Total use of renewable primary

8,20E+01 6,73E+00 0 0 2,72E+00 0 0 0 0 0 0 2,65E-01 0 4,26E-02 0
energy resources (PERT) [MJ]

Use of non-renewable
primary energy (PENRE) 5,84E+02 8,27E+01 0 0 6,08E-01 0 0 0 0 0 0 3,26E+00 0 6,71E+00 0

[MJ]

Non-renewable primary
energy resources used as
: 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
6 raw materials (PENRM)
MJ]

Total use of non-renewable

primary energy resources 5,84E+02 8,27E+01 0 0 6,08E-01 0 0 0 0 0 0 326E+00 0  6,71E+00 0
(PENRT) [MJ]

Input of secondary material
2,12E+00 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0
(SM) [kg]

Use of renewable secondary
g fuels (RSF) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0,00E+00 0

Use of non-renewable
@ secondary fuels (NRSF) [MJ] 0 0 0 0 0 0 0 g g & 0 0 0  0,00E+00 0

a Use of net fEems:?] water (FW) g oce o1 1,51E-02 0 0 1,54E-02 0 0 0 0 0 0 597E-04 0  6,76E-03 0
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WASTE CATEGORIES 19 mm

Product Construction .

=
o
3 o
@ = = s s s v — o £
Parameters = ] é £ 58 s 2 B s 2 i % 2 g >
N o) Q @ S > g <0 S S o & g9
o2 o 3 2 2o SO @ £ S e 2 5
s | 3 i = | o | ST | 88| L | 82| 3 £
> & & g o E\ 8 - 8 Q O a)
Hazardous waste disposed 6.84E.03 0 0 0 . 0 @ 0 0 0 0 0 0 0 0
(HWD) [kq] '
Non-hazardous waste 1,09E-02 0 0 0 0 0 0 0 0 0 0 0 0 47,7 0
disposed (NHWD) [kg] ' '
= Radioactive waste disposed 0 0 0 . 9 0 . 0 0 0 0 0 0 0 0
(RWD) [kq]

OUTPUT FLOWS 19 mm

Product Construction .

Parameters

D Reuse, recovery,
recycling

B6 Operational
energy use
B7 Operational
water use
Deconstruction
/ demolition
C2 Transport
C3 Waste
processing
C4 Disposal

@ = =
: 5 3 g
] g = =
[N o) g %
mn 9 14 I a
= —_ =
— [40] o =}
(] m Q S
= 4 K

Components for re-use

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(CRU) [kg]
Materials for Recycling
(MFR) [kg] 3,80E-01 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Material for Energy
Recovery (MER) [kg] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Exported electrical energy
(EEE) [MJ] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Information on biogenic carbon content

Results per functional or declared unit

BIOGENIC CARBON CONTENT Unit QUANTITY
Biogenic carbon content in product kg C 0
Biogenic carbon content in packaging (3 mm) kg C 1,83E-02
Biogenic carbon content in packaging (3,15 mm) kg C 1,92E-02
Biogenic carbon content in packaging (4 mm) kg C 2,44E-02
Biogenic carbon content in packaging (5 mm) kg C 3,05E-02
Biogenic carbon content in packaging (6 mm) kg C 3,67E-02
Biogenic carbon content in packaging (8 mm) kg C 4,89E-02
Biogenic carbon content in packaging (10 mm) kg C 6,11E-02
Biogenic carbon content in packaging (12 mm) kg C 7,33E-02
Biogenic carbon content in packaging (15 mm) kg C 9,16E-02
Biogenic carbon content in packaging (19 mm) kg C 1,16E-01

Note: 1 kg biogenic carbon is equivalent to 44/12 kg COs,.

There is no biogenic carbon in glass product.
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LCA results interpretation for FLAT GLASS 4 mm

The following figure refers to a functional unit of 1 m2 of flat glass product with 4mm thickness.

Product Transport Installation Use End-of-Life Total
[A1-A3] [A4] [A5] [B] IC]
12,00 1045
.
i
. fg -9 T os00 12,2
Global Warming | =7 & °7 '
L § kg CO2 eq. /FU
o 400
un 1,37
0,00 0,18 0,21
000 - —
160,0
1225
1200
Mon-Renewable rescurces consumption [1] 1, &0 =
¥ = BOpD 1419
= MJFU
400 155
o0 [ oo il i
180,00 140,24
120,00
; i
Energy consumption [2] 5 20,00 1646
40,00 - MJ/FU
0,00 333 217
000 [ | i i
1,60E-01
1,23E-01
1,20E-01
Water consumpfion [3] =
4. B,DDE-I2
E 0,143
O 3,186-03 1a9E2 Iy
rLEE 0 = 155603

0,00E+00

1,206+01
- 10

Waste production [4] G B,00E+00 104

kgiFU

kg/FU

4,00E+00

3,7AE-03 o o o
0,00E+00 —_—

Global Warming Potential (Climate Change) (GWP)

When analyzing the above figure for GWP, it can clearly be seen that the majority of contribution to this
environmental impact is from the production modules (A1 — A3). This is primarily because the sources of
greenhouse gas emissions are predominant in this part of the life cycle. CO: is released on site by the
combustion of natural gas and geogenic emissions released by raw materials during the fusion. Production of
one of raw material will generate the third highest percentage of greenhouse gas emissions. The production
modules contribute to over 85% of the contribution and the transportation of the product to the client represents
11% of the category result.

Non-renewable resources consumptions

The consumption of non — renewable resources is once more found to have the highest value in the production
modules (87%). This is because a large quantity of natural gas is consumed within the factory. The contribution
to this impact from the other modules is primarily due to the non-renewable resources consumed during
transportation (12%).
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Energy Consumptions

Modules Al — A3 have the highest contribution to total energy consumption (85%). Energy in the form of natural
gas is consumed in a vast quantity during the manufacture of glass so we would expect the production modules
to contribute the most to this impact category.

Water Consumption

For the production phase, water is used within the manufacturing facility and it represents the highest
contribution (86%). However, most of water is recycled in the process. Water is also consumed during the use
phase to cleaning the product representing 11% of the total consumption.

Waste Production

Waste production does not follow the same trend as the above environmental impacts. The largest contributor
is the end of life module. This is because 100% of the product is sent to landfill.
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Health characteristics

Concerning the indoor air quality, clear flat glass is an inert material that doesn’t release any inorganic & organic
compounds, in particular no VOC (volatile organic compounds).

Additional Environmental Information

Cebrace’s environmental policy

Cebrace’s environmental vision is to ensure the sustainable development of its Activities, while preserving the
environment from the impacts of its processes and services throughout their life cycle. The Group thus seeks to
ensure the preservation of resources, meet the expectations of its relevant stakeholders, and offer its customers
the highest added value with the lowest environmental impact.

Our products’ contribution to Sustainable Buildings

Cebrace encourages sustainable construction and develops innovative solutions for new and renovated
buildings that are energy efficient, comfortable, healthy and esthetically superior, while at the same time
protecting natural resources.

The following information might be of help for green building certification programs:

RECYCLED CONTENT
(Required for LEED v4 Building product disclosure and optimization - sourcing of raw materials)

Recycled content: proportion, by mass, of recycled material in a product or packaging. Only pre-consumer and
post-consumer materials shall be considered as recycled content.

Pre-consumer material: material diverted from the waste stream during a manufacturing process. Excluded is
reutilization of materials such as rework, regrind, or scrap generated in a process and capable of being reclaimed
within the same process that generated it.

In the case of flat glass, this waste originates from the processing or re-processing of glass that takes place
before the final product reaches the consumer market. Pre-consumer waste flat glass is made of cut-offs, losses
during laminating, bending and other processing, including the manufacture of insulating glass units or
automotive windscreens.

Cullet generated in the furnace plant and which is reintroduced into the furnace cannot be considered as pre-
consumer recycled content, since there was never an intent to discard it and therefore it would never have
entered the solid waste stream.

Pre-
consumer 4,3%
cullet
Post-
consumer ~ 0%
cullet

In the future, Cebrace intends to continue the increase of recycled material in its products.
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RESPONSIBLE SOURCING
(Required for BREEAM International new construction 2013 — MAT 03 Responsible sourcing)

All Cebrace’s sites with a glassmaking furnace, are ISO 14001 certified.

For any other question / document / certification, please contact our local sales teams.
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