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Environmental Product

Declaration in accordance with

ISO 14025 and EN 15804

Summary ROSENHEIM

Flat glass, toughened safety glass and
laminated safety glass

1 Product definition

Product definition

This EPD applies to:

Flat glass, toughened safety glass and laminated safety glass.

The LCA was prepared using the declared unit:
1 m2and 1 mm glass thickness

The declared unit relates to the product and end-of-life stages of 1 m2 area and
1 mm thickness of flat glass, toughened safety glass (TSG) or laminated safety
glass (LSG).

Product description:

"Flat glass" (FG) refers to both uncoated and coated float glass. Float glass is a
clear, flat soda lime silicate glass with parallel, fire-polished surfaces, in some
cases bearing metal-oxide-based coatings to modify the radiation (thermal insu-
lation and/or solar control) properties of the glass.

Toughened safety glass (TSG) consists of a single pane that has been spe-
cially heat-treated to give the glass increased impact resistance. If the glass
breaks under exposure to a high load, it disintegrates into very small fragments
with no sharp edges.

Laminated safety glass (LSG) consists of at least two glass panes lying one on
top of the other, with one or several layers of a tear-resistant, toughened film,
usually polyvinyl butyral (PVB), positioned between the panes.

Cutting/characteristics:  Flat glass is generally supplied in stock sizes of 600 x
321 cm. Itis cut and processed into toughened safety glass or laminated safety
glass on a project-specific basis.

Product standards:
* Flatglass: EN 572
e Toughened safety glass: EN 12150
« Heat strengthened glass: EN 1863
* Laminated safety glass: EN 14449
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Product group: Glass in building Date created: 01 May 2012
Declaration code: M-EPD-FEV-GB-001016 Next revision: 01 May 2017
Application Flat glass, toughened safety glass and laminated safety glass for processing into

Verifications (optional)

Additional information

2 Materials used

2.1 Primary products

Primary products

insulating glass units and for use as glass for building (in the building envelope and
in the upgrade of construction works).

No verifications available.

For detailed structural characteristics please refer to the CE marking and to the
documents accompanying the product or to the product data sheets.

Flat glass Toughened Laminated
safety glass safety glass
Strength EN 572 EN 12150 EN 14449
Fracture pattern EN 12150 EN 14449
Additional load bear- | No No Yes
ing capacity

The main components of float glass are the naturally occurring raw materials sand
(silicon carbonate, 59%), soda (sodium carbonate, 18%), dolomite (15%), lime (cal-
cium carbonate, 4%), nepheline (3%), and sulphate (1%).

Explanation of materials:
* Flat glass: Soda lime silicate glass
e Coated flat glass: Soda lime silica glass + metal oxides
» TSG: Soda lime silicate glass

* LSG: Soda lime silicate glass + PVB film

2.2 Declarable substances

Declarable substances

3 Product stage

Product manufacture

In accordance with the REACH candidate list, no substances of very high concern
are contained.

Soda lime silicate glass (float glass):

The raw materials are introduced as a mixture into the furnace where they are
melted at a temperature of approx. 1560 T, general ly using gas as an energy re-
source.

The glass is shaped by distributing the mass of liquid glass over a bath of molten tin.
The glass sheet is then cooled evenly and cut to size.

Coated glass is float glass that has been coated with a metal-oxide-based coating
using various processes (sputtering, evaporation, pyrolytic processes). The coating
is a few atom layers thick.
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In the manufacture of TSG, float glass is heated to its transition temperature (min.
640 ) and then rapidly cooled. This causes the su rfaces of the glass to cool and
contract faster than the remaining material. This creates additional compressive
strength in the surfaces that makes the resulting glass tougher.

For the manufacture of LSG, a PVB film is placed between the panes of glass and
these are pressed together in an autoclave under the action of heat and pressure.

The manufacturing processes described are applicable to all manufacturing sites of
all manufacturers in Europe, because no production processes are used for the
manufacture of FG, TSG and LSG that differ significantly from the above.

4  Construction stage

Processing
recommendations
installation

5 Use stage

Causel/effect
relationships
Man - Environment

Service life

6 End-of-life stage

Possible end-of-life
stages

Flat glass (i.e. uncoated and, in some cases, coated float glass) can be processed
into toughened safety glass, laminated safety glass, and insulating glass units. It
can also be used separately; depending on the application, other processes such
as cutting, polishing or drilling may be applied.

Toughened safety glass can be processed into laminated safety glass and insulat-
ing glass units. It can also be used separately; depending on the application, other
processes such as cutting, polishing or drilling may be applied prior to the thermal
toughening process.

Laminated safety glass can be processed into insulating glass units. It can also be
used separately; depending on the application, other processes such as cutting,
polishing or drilling may be applied.

No further emissions to water and soil are known of. The emissions to air are within
the official limits. Sound emissions do not exceed the statutory limits.

Due to the wide range of possible applications and designs, the use stage is not
taken into account in the calculation.

If used according to their intended use, flat glass, TSG and LSG can be expected to
have a service life of more than 50 years (as per BBSR [German Federal Institute for
Research on Building, Urban Affairs and Spatial Development] table "Nutzungsdauer
von Bauteilen" [service life of building components]).

FG, LSG and TSG are not specifically designed for reuse, although reuse is by all
means possible.

Flat glass can be sorted into its original pure components and reintroduced into the
manufacturing process.

Offcuts from glass cutting can be sorted into their original pure components and rein-
troduced into the float glass process (as per VDI 2243).
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Disposal routes

90% of flat glass, TSG and LSG is collected and recycled (as per VDI 2243), for ex-
ample for the manufacture of container glass, insulating wool, sandpaper or glass
bricks.

All production waste generated during manufacture is internally recycled.

Approximately 10% of the products are disposed of at a construction waste dump.
Waste codes:
» 170202 for glass from construction and demolition waste

e 170902 for insulating glass units containing PCBs

7 Life Cycle Assessment (LCA)

Environmental product declarations are based on life cycle analyses (LCAs) which
use material and energy flows for the calculation and subsequent representation of
environmental impacts.

As the basis for this, an LCA was prepared for flat glass, toughened safety glass and
laminated safety glass by PE INTERNATIONAL AG. The LCA was developed in
accordance with EN 15804 and the requirements set out by the international stan-
dards EN ISO 14040, EN ISO 14044, 1SO 21930 and ISO 14025.

The LCA is representative of the products presented in the Declaration and the
specified reference period.

7.1 Definition of goal and scope

Goal

Data quality and data
availability

The goal of the LCA is to demonstrate the environmental impacts of FG, TSG and
LSG. As set out by EN 15804 the environmental impacts covered by the Environ-
mental Product Declaration for flat glass, toughened safety glass and laminated
safety glass are presented in the form of basic information. The specified environ-
mental impacts are as follows:

e Primary Energy Demand (PED - renewable and non-renewable)
*  Global Warming Potential (GWP)

» Acidification Potential (AP)

e Ozone Depletion Potential (ODP)

» Eutrophication Potential (EP)

» Photochemical Ozone Creation Potential (POCP)

» Abiotic Deplation Potential Elements (ADPgement)

e Abiotic Deplation Potential Fossil (ADPsgssi)

These are specified for the declared products for the product and end-of-life stages.
Apart from these no other environmental impacts have been specified/presented.

The life cycle of the glass was modelled using the sustainability software tool "GaBi
4" for the development of Life Cycle Assessments. All relevant background datasets
for the production of FG, TSG and LSG are taken from the database of the software
tool "GaBi 4".
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Geographical and
time-related system
boundaries

Scope and system
boundaries

Cut-off criteria

The age of the LCA background data is less than eight years.

The production-specific data for flat glass manufacture are taken from data collected
at various typical manufacturer plants. The average values determined are based on
the volumes produced by the plants.

For the manufacture of TSG and LSG, typical industry data were collected on the
basis of an annual average (2009) for plants of members of the Bundesverband
Flachglas e.V. (German Flat Glass Association).

The base data for FG manufacture consist of data collected in 2005, corresponding
to current production. The data for the manufacture of TSG and LSG are based on
the year 2010. The quantity data for the raw materials, energy and ancillary materials
used are annual averages. Data were additionally collected by the ift Rosenheim in
2012 in order to verify representativeness.

The European electricity mix was used as the basis for energy consumed, with 2008
as the reference year.

Raw materials are modelled using generic data and include average transport dis-
tance data.

The system boundaries refer to all process steps for the manufacture of the glass,
from the extraction of the raw materials to the dispatch of the product, ready for
shipment, from the production gate.

Due to the wide range of possible applications and designs, the use stage is not
included in the calculation.

A scenario is used to offset the recycling against the manufacture of container
glass. Transportation associated with the end-of-life stage is likewise included. The
end-of-life scenario of the glass includes collection and recycling into container
glass (including benefits for a lower use of primary energy in manufacture due to
the use of secondary materials, and material batch benefits).

All operating data collected, i.e. all raw materials used by composition, the electrical
energy consumed, internal consumption of ancillary materials, all production waste
which can be directly attributed to the product, and all available emissions data from
the plants, were included in the LCA.

Building sections/parts of facilities that are not relevant to the manufacture of the
product were excluded.

It can be assumed that the total of negligible processes per life cycle stage does not
exceed 5 percent. The life cycle calculation also includes material and energy flows
that account for less than 1 percent.

7.2 Inventory analysis

Goal

Life cycle stages

Benefits

All material and energy flows are described below. The processes covered are pre-
sented as input and output parameters and refer to the declared/functional units.

The models of the unit processes used for the LCA have been documented in a
transparent manner.

Product stage A1-A3 and end-of-life stage C1-C4 and D are included.

Deductions are made for the recycling of the glass into container glass, using equiva-
lence processes which were also used in the product stage (for sand, soda, pow-
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Allocation procedures

Allocation of co-
products

Allocations for reuse
and recycling

Allocations based on
life cycle boundaries

Secondary materials

Inputs

dered limestone).

The use of secondary materials reduces the energy consumption in the manufactur-
ing stage. Account is taken of this reduction using the equivalence processes DE:
Strom (DE: electricity) and DE: Thermische Energie aus Erdgas (DE: thermal energy
from natural gas) (both GaBi 2009).

The benefits for the recycled glass are calculated on the basis of the corresponding
primary production.

It is not envisaged that these products will be thermally recycled, hence no benefits
are derived from thermal recycling.

Allocations do not need to be performed for product manufacture.

Allocations for the use of recycled materials/secondary raw materials can be found in
the GaBi database documentation.

Use of recycled materials in the product stage was based on the current market-
specific situation. In parallel to this, a recycling potential was taken into consideration
which reflects the economic value of the product after recycling (recyclate). The sys-
tem boundary set for the recycled material refers to collection.

Secondary materials were included in the benefits.

» Open loop (waste recycled into new products)

Energy:

The electricity mix is based on "Strommix Europa" (European electricity mix).
Gas is based on "Erdgas Europa" (European natural gas).

Water:

Around 11 | of water are required over the life cycle of 1 m2 of FG (1 mm), 19 | over
the life cycle of TSG, and 22 | of water for LSG, including upstream processes.

Primary energy:

A guantitative evaluation of the primary energy consumption for the individual sub-
systems in the manufacture of 1 m2 of various glass types of 1 mm thickness is pre-
sented below.
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Flat glass
. Raw materials Total
2?::%/;; Unit/m2 Manufacture incl. upstream Transport (cradle-to-
> processes gate)
PE, non- MJ
renewable [MJ] 34,17 8,92 1,21 44,3
PE,
renewable [MJ] 0,86 0,08 0,01 0,95
Toughened safety glass
" Raw materials Total
Anrz;Ir):]s;fe[r)a- Unit/m? Manufacture incl. upstream Transport (cradle-to-
processes gate)
PE, non- MJ
renewable [MJ] 52,07 8,92 1,21 62,2
PE,
renewable [MJ] 3,67 0,08 0,01 3,76
Laminated safety glass
Raw
. materials
Anré;%s;fef’)a- Unit/m? | Production incl. Transport Total (cradle-to-gate)
upstream
processes
PE, non- MJ
renewable [MJ] 61,31 8,52 1,16 80,62
PE, renew-
able MJ] 5,91 0,07 0,01 6,18

55% of the primary energy used in the manufacture of flat glass is thermal energy
from the natural gas and heating oil required for the production of FG in the plant. A
further 20% is due to the process upstream of sodium carbonate production and a
further 16% to the processes upstream of electricity provision.

Some 45% of the electricity used in the manufacture of TSG is due to the toughening
process, while the remaining 55% is due to the processes upstream of FG produc-
tion.

The bulk of the primary energy consumed in the manufacture of LSG is used in the
production of the basic glass.

Life cycle
A quantitative evaluation of primary energy consumption over the life cycle of 1 m2 of
FG, TSG and LSG is presented in the tables below.
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Analysis parameter Unit/m? Manufacture End-of-life Total

PE, non-renewable [MJ] 443 -18.6 257

PE, renewable [MJ] 0,95 -0,18 0,77

Non-renewable primary energy consumption in the manufacture of FG can be re-
duced by around 43% due to the recycling potential of FG in its end-of-life stage.

Analysis parameter Unit/m2 Manufacture End-of-life Total
PE, non-renewable [MJ] 62.20 -14.72 47 48
PE, renewable MJ] 3.76 -0,21 3,55

Non-renewable primary energy consumption in the manufacture of TSG can be re-
duced by around 24% due to the recycling potential of TSG in its end-of-life stage.

Analysis parameter Unit/m2 Manufacture End-of-life Total
PE, non-renewable [MJ] 80.68 11.19 69.49
PE, renewable [MJ] 6.18 0.99 519

Non-renewable primary energy consumption in the manufacture of LSG can be re-
duced by around 14% due to the recycling potential of LSG in its end-of-life stage.

The following graph shows primary energy consumption over the life cycles of the

various glass types.

From a more detailed evaluation of the non-renewable primary energy consumption
in the manufacture of 1 m2 of FG (1 mm) it can be seen that natural gas is a signifi-
cant primary energy source in the manufacture of this product. Natural gas is used to
a significant extent in flat glass production.

The share of uranium is exclusively due to the share of nuclear energy in the electric-
ity mix.
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Outputs

Raw materials/primary products:

:\(lec;rg L::ecneeswable material FG TSG LSG
Total kg 7.73 | 100% | 18.49 | 100% | 19.4 | 100%
Soil kg 065 | 8% | 0.65 4% 0.62 3%
Waste rock kg 317 | 41% | 1387 | 75% | 1471 | 7%
Siliceous sand kg 163 | 21% | 163 9% 1.56 8%
Dolomite kg 046 | 6% | 0.46 2% 0.44 2%
Limestone kg 1.00 | 13% | 1.04 6% 1.00 5%
Sodium chloride kg 0.80 10% 0.80 4% 0.76 4%

The main non-renewable material resources consumed are siliceous sand and waste
rock.

The table shows the proportions of these material resources as a share of total non-
renewable material resources consumed, including upstream processes.

Of these, sand, dolomite and limestone are direct ingredients in the manufacture of
flat glass. Sodium chloride is required for the production of sodium carbonate, which
in turn in an ingredient in the manufacture of flat glass.

Waste rock is the commercially worthless mass of stone obtained during the mining
of ores and energy resources such as coal, etc.

The material resource "Soil" is produced in particular in the excavation and extraction
of raw materials for energy generation, and refers to the mass of soil material moved.

The LCA includes the production-relevant outputs per m2 glass area given below:
Waste:

See 7.3 (Impact assessment).

7.3 Impact assessment

Goal

Impact categories

Impact assessment covers inputs and outputs. The impact categories applied are set
out below:

Manufacture

A quantitative evaluation of the environmental impacts of the individual subsystems
in the manufacture of 1m2 of FG, TSG and LSG with a thickness of 1 mm is pre-
sented below.
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Flat glass
Analysis Manu- Raw materials Total
parame- Unit/m2 facture incl. upstream | Transport | (cradle-
ter processes to-gate)
cGwP (kg CO, equiv.] 1,8 0,79 0,08 2,67
obP kgRIlequiv] | 5 g7, 10° 1,42 x 10°® 1,23x10° | 1,84x10°
AP (kg SO equiv] 0,0193 3,63 x 10° 448x10° | 2,34x10?
Ep [kg PO*
equiv.] 1,83x 107 6,01 x 10 9,02 x 10° 2,52 x 107
[kg CoH4
pOCP equiv.] 1,08 x 107 2,42 x10™ 4,51x10° 1,37 x 10°
Toughened safety glass
Analysis Manu- Raw materials Total
parame- Unit/m? A—— incl. upstream | Transport | (cradle-
ter processes to-gate)
Gwp (kg CO, equiv.] 2,78 0,79 0,08 3,65
opP kgRIlequv] | 5535 10° 1,42 10° 1,23x10° | 7,77x10°
AP (kg SO equiv] 0,024 3,63 x 10° 448x10° | 2,85x10?
- [kg PO*
equiv.] 2,09 x107° 6,01 x 10™ 9,02x10° | 2,78x10°
[kg CoHa4
POCP equiv.] 9,67 x 10™ 2,42 x 10™ 451x10" 1,66 x 10°
Laminated safety glass
Analy
sis Manu- Raw materials Trans-
pa- Unit/m? facture incl. upstream ort Total (cradle-to-gate)
rame- processes P
ter
GWP | [kg COzequiv] 4,58 0,76 0,08 5,42
ODP kg RILequiv.] | | 53 g7 1,35E-08 1,17E-09 1,38E-07
AP (kg SOz equiv.] | 33 3,47E-03 4,28E-04 0,037
3- .
EP (kg PO equiv] | 5 44¢ 03 5,74E-04 8,62E-05 3,1E-03
POCP | [kg CoHsequiv] | 5 43¢ o3 2,32E-04 4,31E-05 2,4E-03

The prime environmental impacts in the manufacture of flat glass are due to the con-
sumption of energy resources in the melting process and the associated emissions
at plant level.

In the manufacture of TSG the main environmental impacts are due to electricity
consumption in the thermal toughening process. The same applies in the manufac-
ture of LSG.

By way of example, the tables show the environmental impacts resulting from the
manufacture of 1 m2 of the various glass types for selected impact categories.

Global warming potential is due primarily to carbon dioxide emissions. Flat glass
manufacture is responsible for some two-thirds of GWP in the manufacture of TSG.
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This is due in particular to the consumption of energy resources in the melting proc-
ess and the associated emissions. For LSG, the manufacture of the TSG in turn ac-
counts for around 90% of GWP. Emissions in the product stage are due in particular
to processes upstream of electricity provision.

Ozone depletion potential is due primarily to the electricity mix, and to the electricity
consumed directly in the plant in the manufacture of TSG and LSG, and electricity
consumed in the processes upstream of flat glass manufacture.

Acidification potential is primarily due to sulphur dioxide emissions and nitrogen ox-
ides generated by the manufacture of the flat glass. This is due in particular to the
consumption of energy resources in the melting process and the associated emis-
sions. Flat glass production is responsible for some 89% of the nitrogen oxides con-
tributing to AP, and around 64% of the sulphur dioxides contributing to AP. For LSG,
the manufacture of the TSG in turn accounts for some 97% of the nitrogen oxides
contributing to the AP of the LSG, and around 91% of the sulphur dioxides contribut-
ing to its AP. Emissions from manufacture are due in particular to processes up-
stream of electricity provision.

Eutrophication potential is primarily due to nitrogen oxides resulting from the manu-
facture of the flat glass. This is due in particular to the consumption of energy re-
sources in the melting process and the associated emissions. The manufacture of
the flat glass is responsible for some 50% of the nitrogen oxides contributing to the
EP of the TSG. For LSG, the production of the TSG in turn accounts for some 97%
of the nitrogen oxides contributing to the EP of the LSG. Emissions from manufac-
ture are due in particular to processes upstream of electricity provision.

It is primarily sulphur dioxide emissions, nitrogen oxides and NMVOC emissions from
the manufacture of the flat glass that are responsible for the photochemical ozone
creation potential.

This is due in particular to the consumption of energy resources in the melting proc-
ess and the associated emissions. The manufacture of the flat glass is responsible
for some 89% of the nitrogen oxides contributing to the POCP of the TSG, and
around 64% of the sulphur dioxides contributing to its POCP. For LSG, the manufac-
ture of the TSG in turn accounts for 97% of the nitrogen oxides contributing to the
POCP of the LSG, and around 91% of the sulphur dioxides contributing to its POCP.
Emissions from manufacture are due in particular to processes upstream of electric-
ity provision.

Generally, the influences of transportation and of the film in LSG have a low signifi-
cance.
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of-life of 1 m2 of the various glass types is presented in the table below.

el Unit/m? Manu-— | enq oflife | Total
parameter facture
GWP [kg CO; equiv.] 2,67 -1,39 1,28
ODP [kg R11 equiv.] 1,84x10-8 | -365x10-9 | 1,5x10-8
AP [kg SO equiv.] 0,023 -0,014 0,009
3_ .

EP [kg PO4™ equiv.] 2,52 x 10-3 -0,001 1,52 x 10-3
POCP [kg C2Ha equiv.] 1,37 x 10-3 0,000 1,37 x 10-3
ADPg, [kg Sb-Aqv] 1,33x10-5 | -1,23x10-5 | 1x10-6
ADPros [MJ] 38,55 -14,01 24,54
Wasserver-
brauch m3 1,219 -0,36 0,859

The GWP for the manufacture of FG can be reduced by around 52% due to the re-

cycling potential of FG in its end-of-life stage.

el Unit/m? Manu-— | e otiife | Total
parameter facture

GWP [kg COz-Aqv.] 3,65 1,17 2,48
ODP [kg R11-Aqv.] 7,77 x 10-8 -4 x 10-9 7.4 x 10-8
AP [kg SO2-Aqv.] 0,029 -0,015 0,014
EP [kg PO,* -Aqv.] 0,003 -0,001 0,002
POCP [kg C2Ha-Aqv.] 0,002 0,000 0,002
ADPg, [kg Sb-Aqv.] 1,37x10-5 | -7,05x10-7 | 1,29 x 10-5
ADPros MJ] 49,80 -11,79 38,01
Wasserver- 3
brauch m 5,68 -1,08 4,6
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The GWP for the manufacture of TSG can be reduced by around 32% due to the
recycling potential of TSG in its end-of-life stage.

Arele Unit/m? Manu-— | e otlife | Total
parameter facture
GWP [kg COz-Aqv.] 5,42 -1,19 4,23
ODP [kg R11-Aqv.] 1,38x10-7 | 4,89x10-9 | 1,33 x 10-7
AP [kg SO2-Aqv.] 0,036 -0,015 0,021
EP [kg PO,* -Aqv.] 0,003 -0,001 0,002
POCP [kg C2Ha-Aqv.] 0,002 0,000 0,002
ADPg, [kg Sb-Aqv.] 1,4x10-5 | -4,96x10-7 | 1,35x 10-5
ADPsos [MJ] 61,69 -8,56 53,13
Wasserver- 3
brauch m 9,42 -0,6 8,82

The GWP for the manufacture of LSG can be reduced by around 8% due to the re-
cycling potential of LSG in its end-of-life stage.

The waste generated is evaluated separately for each of the three main fractions,
namely stockpiles (including residues from ore dressing), municipal waste (including
domestic and commercial waste), and radioactive waste.

Stockpiles make up the largest share of the waste generated by manufacture. Stock-
piles are generated primarily by the processes upstream of electricity generation,
particularly the extraction of energy resources. For the manufacture of TSG and
LSG, these are primarily energy resources for electricity generation. Stockpiles gen-
erated in the manufacture of flat glass are produced mainly by the processes up-
stream of sodium carbonate production.

Municipal waste is generated particularly by the processes upstream of sodium car-
bonate production. Sodium carbonate is required for the manufacture of flat glass,
which in turn is a significant process step in the manufacture of TSG and LSG.

Special waste and radioactive waste are classified as "hazardous waste". Special
waste is generated mainly in upstream steps. A notable example is slurry from the
processes upstream of sodium carbonate production. Radioactive waste is gener-
ated exclusively by electricity generation at nuclear power stations.

The following tables show the waste generated over the life cycle of 1 m2 and 1 mm
thickness of the various glass types investigated.

Flat glass
Analysis parameter Unit fManu- End-of-life Total
acture
Stockpiles [kg/m?] 3,49 -2,90 0,59
Trade wastes [kg/m?] 0,00 -0,00 0,00
Special waste [kg/m?] 0,00 -0,00 0,00
Radioactive waste [kg/m?] 0,0008 -0,0002 0,0006
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Toughened safety glass
Analysis parameter Unit f'\;l;ﬂtr'(; SOl Ufeiz!
Stockpiles [ka/m?] 7,29 -1,6362 5,6538
Trade wastes [kg/m?] 0,00 0,00 0,00
Special waste [kg/m?] 0,00 -0,00 0,00
Radioactive waste [kg/m?] 0,003 -0,001 0,002
Laminated safety glass
Analysis parameter Unit f'\;l;ﬂtr'é SOl Ufeiz!
Stockpiles [kg/m?] 10,83 -0,9743 14,06
Trade wastes [kag/m?] 0,0002 -0,002 0,00
Special waste [kg/m?] 0,0002 -0,0002 0,00
Radioactive waste [kg/m?] 0,0051 0,0002 0,0052
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7.4 Interpretation, LCA presentation and critical v erification

Interpretation All relevant and necessary items as per EN ISO 14040 and EN ISO 14044
were included in the LCA. It can therefore be assumed that the LCA is suit-
able, without restriction, for use in the Environmental Product Declaration for
flat glass, toughened safety glass and laminated safety glass.

Report The LCA report was prepared in accordance with the requirements of
EN ISO 14040, EN ISO 14044, EN 15804 and I1SO 14025.

The results of the study are not designed to be used for comparative state-
ments intended for publication.

The results and conclusions reported to the target group are complete, cor-
rect, without bias and transparent.

The report is not addressed to third parties due to confidential information
contained in the report.

Critical verification The LCA was critically verified by the independent ift verifier Patrick
Wortner.

8 Validation

Verification of the Environmental Product Declaration is documented in ac-
cordance with the ift "Richtlinie zur Erstellung von Typ Il Umweltpro-
duktdeklarationen" (Guidance on preparing Type Il Environmental Product
Declarations) in accordance with the requirements set out by ISO 14025.

This Declaration is based on the PCR Document "Flachglas im Bauwesen"
(Glass in Building): PCR-FG-1.1: 2011

Review of the PCR document by the ift expert committee in accordance with
the CEN standard EN 15804

Independent verification of the Declaration to ISO 14025:

X Internal O External

Validation of the Declaration: Patrick Wortner




EPD for flat glass, toughened safety glass and laminated safety glass Page 16

Product group: Glass in building
Declaration code: M-EPD-FEV-GB-001016 Next revision: 01 May 2017

Bibliography :

Standards and
legislation

(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

9]

(10]

(11]

Date created: 01 May 2012

Nutzungsdauer von Bauteilen (Service life of components)
Nutzungsdauer von Bauteilen fur Lebenszyklusanalysen nach
Bewertungssystem Nachhaltiges Bauen (BNB) (Service life of
components for LCAs according to the Sustainable Construction
Evaluation System [BNB]J); dated 7.7.2011; BBSR (German Federal
Institute on Building, Urban Affairs and Spatial Development)

ISO 14025: 2007-10

Environmental labels and declarations - Type Il environmental
declarations - Principles and procedures (ISO 14025:2006); text
German and English. Beuth Verlag GmbH, Berlin

ISO 14040: 2006-10

Environmental management - Life cycle assessment - Principles and
framework (ISO 14040:2006); German and English version EN ISO
14040:2006, Beuth Verlag GmbH, Berlin

ISO 14044: 2006-10

Environmental management - Life cycle assessment - Requirements
and guidelines (ISO 14044:2006); German and English version EN 1SO
14044:2006, Beuth Verlag GmbH, Berlin

EN 572-1

Glass in building - Basic soda lime silicate glass products - Part 1:
Definitions and general physical and mechanical properties;
Beuth Verlag GmbH, Berlin

EN 12150-1:2000-6

Glass in building - Thermally toughened soda lime silicate safety glass -
Part 1: Definition and description;

Beuth Verlag GmbH, Berlin

EN 18631-1:2011

Glass in building - Heat strengthened soda lime silicate glass - Part 1:
Definition and description;

Beuth Verlag GmbH, Berlin

EN 14449:2005

Glass in building - Laminated glass and laminated safety glass -
Evaluation of conformity/Product standard

Beuth Verlag GmbH, Berlin

ift QM333

Zertifizierungsprogramm fur Verbund- und Verbundsicherheitsglas nach
EN 14449 (Certification scheme for laminated glass and laminated
safety glass as per EN 14449)

ift Rosenheim, Rosenheim

ift QM332

Zertifizierungsprogramm fiir thermisch vorgespanntes Kalknatron-
Einscheibensicherheitsglas (ESG) nach EN 12150-2 (Certification
scheme for thermally toughened soda lime silicate safety glass [TSG]
as per EN 12150-2)

ift Rosenheim, Rosenheim

Okologische Bilanzierung von Baustoffen und Geb&auden - Wege zu
einer ganzheitlichen Bilanzierung (LCA of building materials and
buildings - Routes to an LCA).

Hrsg./Published by: Eyerer, P., Reinhardt, H.-W.IBirkh&user Verlag,
Basel, 2000



EPD for flat glass, toughened safety glass and laminated safety glass Page 17

Product group: Glass in building

Date created: 01 May 2012

Declaration code: M-EPD-FEV-GB-001016 Next revision: 01 May 2017

[12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[21]

(22]

(23]

Leitfaden Nachhaltiges Bauen (Guidance on Sustainable Building).
Hrsg./Published by: Bundesministerium fur Verkehr, Bau- und
Wohnungswesen (Federal Ministry of Transport, Building and Housing).
Berlin, 2011

GaBi 4: Software und Datenbank zur Ganzheitlichen Bilanzierung
(Software and database for LCA).

Hrsg./Published by: IKP Universitat Stuttgart and PE Europe GmbH.
Leinfelden-Echterdingen, 1992-2011

Klopffer, W.; Grahl, B.:
Okobilanzen (LCA).
Wiley-VCH-Verlag, Weinheim, 2009

Leitfaden zur Planung und Ausfihrung der Montage von Fenstern und
Haustiren (Guide to planning and implementing the installation of
windows and entry doors).

Hrsg./Published by: RAL-Gltegemeinschaft Fenster und Haustlren
e.V. Frankfurt, 2010

ISO 14025:2007-10

Environmental labels and declarations - Type Il environmental
declarations - Principles and procedures.

Beuth Verlag GmbH, Berlin

ISO 16000-3:2002-08

Indoor air - Part 3: Determination of formaldehyde and other carbonyl
compounds - Active sampling method

Beuth Verlag GmbH, Berlin

EN I1SO 14040:2009-11

Environmental management - Life cycle assessment - Principles and
framework.

Beuth Verlag GmbH, Berlin

EN ISO 14044:2006-10

Environmental management - Life cycle assessment - Requirements
and guidelines.

Beuth Verlag GmbH, Berlin

EN 15804:2012

Sustainability of construction works - Environmental product
declarations - Rules for the product categories.

Beuth Verlag GmbH, Berlin

EN 12457-1:2003-01

Characterization of waste - Leaching; Compliance test for leaching of
granular waste materials and sludges - Part 1: One stage batch test at
a liquid to solid ratio of 2 I/lkg and with particle size below 4 mm (without
or with size reduction)

Beuth Verlag GmbH, Berlin

EN 12457-2:2003-01

Characterization of waste - Leaching; Compliance test for leaching of
granular waste materials and sludges - Part 2: One stage batch test at
a liquid to solid ratio of 10 I/kg and with particle size below 4 mm
(without or with size reduction)

Beuth Verlag GmbH, Berlin

EN 12457-3:2003-01

Characterization of waste - Leaching; Compliance test for leaching of
granular waste materials and sludges - Part 3: Two stage batch test at
a liquid to solid ratio of 2 I/lkg and 8 I/kg for materials with high solid
content with particle size below 4 mm (without or with size reduction).
Beuth Verlag GmbH, Berlin



EPD for flat glass, toughened safety glass and laminated safety glass Page 18

Product group: Glass in building

Date created: 01 May 2012

Declaration code: M-EPD-FEV-GB-001016 Next revision: 01 May 2017

(24]

(25]

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

EN 12457-4:2003-01

Characterization of waste - Leaching; Compliance test for leaching of
granular waste materials and sludges - Part 4: One stage batch test at
a liquid to solid ratio of 10 I/kg with particle size below 10 mm (without
or with size reduction)

Beuth Verlag GmbH, Berlin

OENORM S 5200:2009-04-01
Radioactivity in construction materials.
Beuth Verlag GmbH, Berlin

DIN/CEN TS 14405:2004-09

Characterization of waste - Leaching behaviour tests - Up-flow
percolation test (under specified conditions).

Beuth Verlag GmbH, Berlin

VDI 2243:2002-07
Recycling-oriented product development.
Beuth Verlag GmbH, Berlin

Commission Directive 2009/2/EC

amending, for the purpose of its adaptation to technical progress, for
the 31st time, Council Directive 67/548/EEC on the approximation of
the laws, regulations and administrative provisions relating to the
classification, packaging and labelling of dangerous substances (15
January 2009)

ift-Guideline NA-01/1

Allgemeiner Leitfaden zur Erstellung von Typ 1lI
Umweltprodukt-deklarationen (Guidance on preparing Type llI
Environmental Product Declarations).

ift Rosenheim, September 2010

Arbeitsschutzgesetz — ArbSchG (Safety at Work Law)

Gesetz uber die Durchfiihrung von MalRnahmen des Arbeitsschutzes
zur Verbesserung der Sicherheit und des Gesundheitsschutzes der
Beschiftigten bei der Arbeit (Law on the implementation of
occupational health and safety measures to improve the safety and
health protection of employees at work), 5 February 2009 (BGBI. | S.
160, 270)

Bundesimmissionsschutzgesetz — BImSchG (Federal Immission Law)
Gesetz zum Schutz vor schadlichen Umwelteinwirkungen durch
Luftverunreinigungen, Gerausche, Erschitterungen und ahnlichen
Vorgangen (Law on harmful environmental impacts by air
contamination, noise, vibrations and similar processes), 26 September
2002 (BGBI. | S. 3830)

Chemikaliengesetz — ChemG (Chemicals Act)

Gesetz zum Schutz vor gefahrlichen Stoffen (Law on Protection against
hazardous substances)

Subdivided into Chemicals Law and a series of regulations; of
relevance here: Gesetz zum Schutz vor gefahrlichen Stoffen (Law on
Protection against hazardous substances), 2 July 2008 (BGBI. |
S.1146)

Chemikalien-Verbotsverordnung — ChemVerbotsV (Chemicals
Prohibition Regulation)

Verordnung Uber Verbote und Beschréankungen des Inverkehrbringens
gefahrlicher Stoffe, Zubereitungen und Erzeugnisse nach dem
Chemikaliengesetz (Regulation on bans and restrictions of the placing
on the market of hazardous substances, formulations and products
covered by the Chemicals Law), 21 July 2008 (BGBI. | S. 1328)



EPD for flat glass, toughened safety glass and laminated safety glass Page 19

Product group: Glass in building Date created: 01 May 2012
Declaration code: M-EPD-FEV-GB-001016 Next revision: 01 May 2017

[34] Gefahrstoffverordnung — GefStoffV (Hazardous substances regulation)
Verordnung zum Schutz vor Gefahrstoffen (Regulation on protection
against hazardous substances), 23 December 2004 (BGBI. | S. 3758)

[35] ift Rosenheim: PCR — Flachglas im Bauwesen nach 1SO 14025 und
EN 15804 (PCR — Flat glass in building area. Product Category Rules
as per ISO 14025 and EN 15804). Rosenheim, July 2011

[36] EPDs fir transparente Bauelemente (EPDs for transparent building
components) research project, ift Rosenheim, 2011

[37] Institute Construction and Environment (IBU)
Leitfaden fiir die Formulierung der produktgruppen-spezifischen
Anforderungen der Umwelt-Produktdeklarationen (Typ IlI) fur
Bauprodukte (Guidelines for the formulation of product group-specific
requirements of Environmental Product Declarations [Type 1l1] for
construction products)

[38] ECHA: "Candidate List of Substances of Very High Concern for
authorisation”. Helsinki, 2011.



EPD for flat glass, toughened safety glass and laminated safety glass Page 20

Product group: Glass in building Date created: 01 May 2012

Declaration code: M-EPD-FEV-GB-001016 Next revision: 01 May 2017

The EPD document is a result of the research project "Entwicklung von Umweltpro-
duktdeklarationen flr transparente Bauelemente — Fenster und Glas — fur die Bewer-
tung der Nachhaltigkeit von Gebauden" (Development of Environmental Product Decla-
rations for transparent components — windows and glass — for evaluating the sustain-
ability of buildings). This project was sponsored by:

FORSCHUNGSINITIATIVE

Z'u kunft B Au "Zukunft Bau" research initiative

German Federal Institute for Research on Building, Urban Af-
fairs and Spatial Development (BBSR) at the German F  ederal
Office for Building and Regional Planning (BBR)

Deichmanns Aue 31-37
D-53179 Bonn



Imprint

Programme operator
ift Rosenheim GmbH

Theodor-Gietl-Str.
D-83026 Rosenheim

Phone: +49 (0) 80 31/261-0
Fax: +49 (0) 80 31/261 290
E-mail: inffo@ift-rosenheim.de
www.ift-rosenheim.de

Supported by

Bundesverband Flachglas e.V.
Mulheimerstrae 1

D-53840 Troisdorf

Notes

This EPD is mainly based on the work and findings of the In-
stitut fr Fenstertechnik e.V., Rosenheim (ift Rosenheim) and
specifically on the ift-Richtlinie NA-01/1 Allgemeiner Leitfaden
zur Erstellung von Typ Il Umweltproduktdeklarationen
(Guideline NA.01/1 — Guidance on the Preparation of Type llI
Environmental Product Declarations).

Its basis is the research project "EPDs fiir transparente
Bauelemente" (EPDs for transparent building components)
conducted in cooperation with the Bundesverband Flachglas
e.V. (German Flat Glass Association), the Fachverband
Schloss und Beschlagsindustrie e.V. (Lock and Hardware In-
dustry Association), the Qualitatsverband Kunststoffer-
zeugnisse e.V. (Plastic Products Quality Association) and the
Verband Fenster + Fassade (Window + Facade Association).
The research bodies involved were PE International AG, the
Institute Construction and Environment (IBU), and the ift
Rosenheim. The project was sponsored by the Zukunft Bau
research initiative of the BBSR.

The publication and all of its parts are protected by copyright.
Any utilisation outside the confined limits of the copyright pro-
visions is not permitted without the consent of the publishers
and is punishable. In particular, this applies to any form of re-
production, translations, storage on microfilm and the storage
and processing in electronic systems.

Layout
ift Rosenheim GmbH

© ift Rosenheim, 2012



ift

ROSENHEIM

ift Rosenheim GmbH
Theodor Gietl StraRe 7-9
D-83026 Rosenheim
Phone: +49 (0) 80 31/ 261-0
Fax: +49 (0) 80 31/ 261-290
E-mail: info@ift-rosenheim.de
www.ift-rosenheim.de



	FB_ESG_VSG_Guardian_Europe_Titelseite_englisch
	EPD_Glas_ESG_VSG_Float_Guardian_Europe_eng.

