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In accordance with: ISO 14025, 1SO 21930, EN15804+A2:2019/AC:2021

The International EPD® System
www.environdec.com

Programme operator: EPD International AB
EPD registration number: EPD-IES-0010768
Publication date: 2024-12-09
Validity date: 2029-12-09

Program:

An EPD should provide current information and may be updated if conditions change. The
stated validity is therefore subject to the continued registration and publication at
www.environdec.com.

Knauf Insulation EPDs are EPD of multiple products, based on a representative product.

Please note that any ancillary materials used for the installation of the product are excluded
from the LCA calculations.
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Programme-related information and verification

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

EPDs within the same product category but registered in different EPD programmes, or not compliant with EN
15804, may not be comparable. For two EPDs to be comparable, they must be based on the same PCR (including
the same version number) or be based on fully-aligned PCRs or versions of PCRs; cover products with identical
functions, technical performances and use (e.g. identical declared/functional units); have equivalent system
boundaries and descriptions of data; apply equivalent data quality requirements, methods of data collection,
and allocation methods; apply identical cut-off rules and impact assessment methods (including the same
version of characterization factors); have equivalent content declarations; and be valid at the time of comparison.
For further information about comparability, see EN 15804 and ISO 14025.

The International EPD® System
EPD International AB
Box 210 60

Programme: SE-100 31 Stockholm
Sweden
Www.environdec.com
info@environdec.com

EPD registration number: EPD-IES-0010768
Published: 2024-12-09
Valid until: 2029-12-09

Knauf Insulation Sprl
EPD owner Rue de Maestricht 95

4600 Visé (Belgium)

PCR 2019:14. Construction products (EN
15804+A2) Version 1.3.3

Sub-PCR-005 Thermal insulation products (EN
16783:2024) Version: 2024-05-03

Product Category Rules:

Product group classification: UN CPC 37

Reference year for plant data: 2022 (Sankt Egidien and Nova Bana), 2023
(Illange)

Geographical application scope: Europe
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CEN standard EN 15804+A2 serves as the Core Product Category Rules (PCR)

Product category rules (PCR): PCR 2019:14. Construction products (EN 15804+A2) Version 1.3.3
Sub-PCR-005 Thermal insulation products (EN 16783: 2024) Version: 2024-05-03

PCR review was conducted by: The Technical Committee of the International EPD@ System

Independent third-party verification of the declaration and data, according to ISO 14025:2006.
EPD verification by EPD Process Certification*

Third-party verification: Viktor Hakkarainen, Bureau Veritas (Certificate number: SE008541-3) an
approved certification body accountable for third-party verification.

Third-party verifier is accredited by: SWEDAC - Sverige AB 1236

*For EPD Process Certification, an accredited certification body certifies and reviews the management
process and verifies EPDs published on a regular basis. For details about third-party verification procedure
of the EPDs, see the GPI.

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

FKD-Max C2 Buildon us.
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General information

Information about the company

Description of the organisation:

Knauf Insulation is a leading provider of glass and rock mineral wool, as well as wood wool insulation solutions.
With more than 40 years of experience in the insulation industry, it is one of the most respected names in
insulation worldwide.

As part of the Knauf Group, a €15.4bn turnover family-owned global manufacturer of building materials and
construction systems, Knauf Insulation employs more than 6,000 employees and has 28 manufacturing sites
in 15 countries, with a turnover of €2.5bn.

Knauf Insulation’s mission is to challenge conventional thinking and create innovative insulation solutions that
shape the way we live and build in the future, with care for the people who make them, the people who use them
and the world we all depend on. Its vision is to lead the change in smarter insulation solutions for a better world.
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T mum" ;
‘“i”"H;’"‘H“'”""'"WH\|‘"“” |

i i il i

;',”«m.,"")"»mmuw"" I
gl

'ln\v|:|,|,|”4u|||l?"'“ -

1l
kmzufx HUATION f'u‘m.
f ,"Iu Wl "Hm
I "’I“”“l"”'zu f
IJ i “" HH““’ mll

FKD-Max C2 Buildon us.



KnAuF ===EPD’

Product-related or management system-related certifications:

All Knauf Insulation sites which are covered by EPD process certification system, including the sites considered
for this EPD, are I1ISO 9001, ISO 14001, ISO 50001 and ISO 45001 certified under the scope "Design,
Development and Production of Insulation Materials and Systems".

Knauf Insulation supports the Ten Principles of the United Nations Global Compact on human rights, labor,
environment and anti-corruption.

Name and location of production site:

The intended application of this product in the construction industry is within Europe. The data used for the
production stage life cycle assessment is related to production plant(s) located in in Sankt Egidien (Germany),
Nova Bana (Slovakia) and Illange (France).

Address: BahnhofstraBe 25, 09356 Sankt Egidien, Germany,
Zeleznitny rad 24, 968 01 Nova Bafia-Priemyselny obvod, Slovakia,
Mégazone d’lllange-Bertrange, D654 MoslParc, 57970 Illange, France

Information about Rock Mineral Wool production

The rock mineral wool (RMW) products for building construction are available in the form of slabs, boards,
lamellas and rolls. RMW slabs are used as a thermal, acoustical and fire insulation product.

In general, the density for rock mineral wool products range goes from 20 to 200 kg/m3. In terms of composition,
the inorganic part (92-98%) is composed of volcanic rocks, typically basalt, and some dolomite and with an
increasing proportion of recycled material like slags from steel industry or in the form of briquettes, a mix of stone
wool scrap, other secondary materials and cement.

The remaining fraction is the thermo set resin binder.

»

Dolomite

Basalte

Briquettes
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Product information
Product name: FKD-Max C2

Product identification: The declared insulation
FKD-Max C2 is a rock mineral wool, coated, unfaced
of 1m? (considered for this EPD).

For the placement of the products on the
construction market in the European Union/ EFTA
(with exception of Switzerland and UK), the
Regulation/ (EU) No 305/2011/ applies. The
products concerned need Declarations of
Performance / DoP R4238MPCPR,
R4296MPCPR, R4308MPCPR taking into
consideration the harmonized product standard EN
13162 and the CE-marking.

Product description: The main application for FKD-
Max C2 is ETICS (External Thermal Insulation
Composite System).

UN CPC code:

37990: Non-metallic mineral products (including
mineral wool, expanded mineral materials, worked
mica, articles of mica, non-electrical articles of
graphite or other carbon and articles of peat).

LCA information

Functional unit / declared unit

The declared unit is 1m? of unfaced, coated rock
mineral wool FKD-Max C2 with R-value of 2.90
m2K/W (for a thickness of 100 mm and a declared
lambda of 0.034 W/mK).

Reference service life: The RSL or durability of
FKD-Max C2 is as long as the lifetime of the
building equipment in which it is used (at least 60
years).

Time representativeness & Information on Specific
Data:

The complete reference year used for the plant(s)
production data is 2022 (Sankt Egidien and Nova
Bana), 2023 (lllange). The product group/s
considered in this EPD is produced multiple Knauf
Insulation manufacturing sides with the equal
weight.

The data which are used to carry out the LCA
calculations contains >60% specific data and less
than 40% generic data. Data quality information
used in this EPD is compliant with EN 15941.

FKD-Max C2
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Geographical scope: The product is manufactured
in Sankt Egidien (Germany), Nova Bana (Slovakia)
and Illange (France). Energy-related information is
described in the next section. Regarding the market
area, the product is mainly marketed in Europe.

Energy:

Residual electricity mix (reference year 2022) and
gas inputs (reference year 2020) are taken from
Sankt Egidien (Germany), Nova Bana (Slovakia) and
Illange (France). 0.847 kg, 0.207 kg and 0.159kg
of CO, are released for 1 kWh of electricity
consumption from Germany, Slovakia and France.

Technical Characteristics:

Thermal conductivity/ 0.034 W/(mK)at 10°C
EN 12667

Water vapor diffusion resistance 1

(EN 12086)

Thermal Resistance P

(IS0 8301) 2.90 m*K/W

Declared density range/

EN 1602 97 kg/m?3 (+/-10%)
Melting point of fibers o

DIN 4102-17 21000°C

Database(s) and LCA software used:

The LCA model, the data aggregation and
environmental impacts are calculated with the
software LCA for Experts (GaBi) 10.9 and its
content version 2024.2. The impact models used
are those indicated in EN 15804:2012+A2:2019.

System diagram:

Al-A3
1Productstage
atera

o

5 Benefits and loads beyond the
D systemboundary

+ Beuse, recovery and potential o recycing
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Description of system boundaries:

The system boundary of the EPD follows the
modularity approach defined by the EN
15804:2012+A2:2019.

The type of EPD is cradle-to-grave.

For a comprehensive assessment, it is strongly
recommended to consider the results from all the
modules. Relying exclusively on Modules A1-A3
may lead to incomplete conclusions.

A comprehensive list and detailed explanations of
each stage within the EPD are available as follows.

The product stage (A1-A3) includes:

- Al - raw material extraction and processing,
processing of secondary material input (e.g.
recycling processes),

- A2 - transport to the manufacturer and

- A3 - manufacturing.

This includes provision of all materials, products
and energy, packaging processing and its transport,
as well as waste processing up to the end-of-waste
state or disposal of final residues during the product
stage.

The LCA results are presented in an aggregated
format for the product stage, where modules Al,
A2, and A3 are consolidated into a single module,
denoted as A1-A3.

Rock mineral wool weight

(without facing/ coating weight) 9.70kg
Area 1m?
Thickness 100 mm
Volume 0.10m?
Coating weight 0.48kg
Packaging - PE film 0.12 kg
Packaging - Wooden pallet 1.70 kg

The construction process stage includes:
- A4 -transport to the construction site and
- A5 -installation into the building.

The transport to the building site (A4) and
installation (A5) included in this LCA use the
following parameters:

FKD-Max C2
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Average transport distance 600 km

Type of fuel and wvehice g6 (28-32t
consumption or type of vehicle /22t payload)

used for transport. ’

Truck capacity utilisation 20% of the weight
(including 30% of empty returns)  capacity

Loss of materials on site 2%
) ) 40% recycled,
Packaging - PE film 60% incinerated
40% recycled,

Packaging - Wooden pallet 60% incinerated
The treatment and the transport of the packaging
waste after the installation of the product (A5) has
been considered.

The Use stage (B1-B7) includes:
- Bl:Use
- B2:Maintenance
- B3:Repair
- B4:Replacement
- B5: Refurbishment
- Bé: Operational Energy Use
- B7:Operational Water Use

Once installation is complete, no actions or
technical operations are required during the use
stages until the end of life. Therefore, the mineral
wool has no impact (excluding potential energy
savings) on this stage.

The end-of-life stage includes:

- C1 - de-construction, demolition,

- C2 -transport to waste processing,

- (€3 - waste processing for reuse, recovery
and/or recycling and

- C4 -disposal.

This includes provision of all transport, materials,
products and related energy and water use. The
common manual dismantling impact of insulation is
considered as very small and can be neglected in
C1. However, since this product is coated, the
impact associated with the mechanical separation
of the coating from the rock mineral wool product
during C1 is considered.

Although glass mineral wool products from Knauf
Insulation are partly recycled at their end-of-life, an
established collection system does not yet exist.
Therefore, the assumption chosen in this study,
100% landfill (C4) after the use phase, is the most
conservative approach.

Build on us.



Parameter

Disposal type (mineral wool) 100% landfill
Average transport distance
waste (C2) >0km
Truck-trailer, Euro 6, 34 -
Type of fuel and vehicle 40t gross weight / 27t
consumption or type of payload capacity/ 40 L for
vehicle used for transport. 100 km. (if 100 %
utilization).
o :
Truck capacity utilization 50 /°.°f the weight
capacity

Module D includes reuse, recovery and/or
recycling potentials. According to EN
15804:2012+A2:2019 any declared benefits and
loads from net flows leaving the product system not
allocated as co-products and having passed the
end-of waste state shall be included in module D.
Benefits considered in module D originate from
packaging recycling or incineration.

Recycled material

The mineral wool scrap generated during the
manufacturing process is recycled internally and
fed back into the mineral wool production process
at multiple stages.

Recycled content average for the considered
plant(s) for this product was calculated at 19% in
2022 (Sankt Egidien and Nova Bana), 2023
(Ilange). The calculation is taking into account the
% of secondary materials from external supply
input into the batch against virgin raw materials
supply. The external waste considerations
considerations and the calculation methodology
applied are also in accordance with the ISO 14021
standard.

Additional information:

All raw materials used in the manufacture of the
declared product, the required energy, water
consumption and the resulting emissions are
considered in the LCA. As a result, recipe
components with a share of less than 1% are
included. All neglected processes contribute less
than 5% to the total mass or less than 5% to the
total energy consumption. For information, the
impact of the glass mineral wool plant construction
or manufacturing equipment is not taken into
account in the life cycle assessment.

Allocation criteria with by-products (mineral wool
for ceiling tiles) are based on cost.

Materials required for fixing and installation are not
included in the scope of this LCA. The impact of any
additional construction products or materials not

FKD-Max C2
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included in this EPD should be accounted for at
building level. Regarding installation, this EPD only
includes the environmental impacts relating to the
product itself, such as material losses and
packaging disposal.

Knauf Insulation adopts a conservative approachin
its EPDs.

Conversion to mass and specific thicknesses

The results of this EPD apply to a thickness of 100
mm, with an R-value of 2.90 m2K/W.
Multiplication factors for the primary product
thicknesses are provided to calculate the
environmental performance for each thickness in
the table below.

Product thickness Thickness
(mm) Conversion factor

60 0.6
100 1
110 1.1
120 1.2
130 1.3
140 1.4
150 1.5
160 1.6
170 1.7
180 1.8
200 2
220 2.2
240 2.4
260 2.6
280 2.8
300 3

Since this product is coated, it is not possible to
make a direct linear scale between different
thicknesses. The amount of coating does not
change with thickness, so the impact of the coating
is always the same (0.65 kg CO¢/m?2).

To adjust the results for the GWP-total indicator,
the impact of the coating must first be subtracted
from the GWP-total value in this EPD. The impact
must then be multiplied by the appropriate
conversion factor provided in the table. For
thicknesses not listed, conversion factors can be
calculated by dividing the product thickness (mm)
by 100 (mm), as the results scale linearly. Finally,
the impact of the coating must be added.

Build on us.
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The conversion factor used in this EPD involves
multiplying the results by 0.10 to obtain
Environmental Impact Indicator results for 1 kg.
Please note, an insulation product should always
be defined by both its thickness and R-value.
Focusing only on the product's weight could result
in misinterpretations.

FKD-Max C2
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More information:

www.knaufinsulation.com

Name and contact information of LCA practitioner:

Clara del Val

Knauf Insulation Sprl

Rue de Maestricht 95

4600 Visé (Belgium)

Contact : sustainability@knaufinsulation.com

Build on us.
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The product does not contain substances on the "Candidate List of Substances of Very High Concern for
Authorisation” in force at the time of the EPD publication under the REACH regulation (if above 0.1% of the

mass).
" Post-consumer . . 10 Biogenic material,
Product components W%}ght recycled material % Blog;aor:;:: oTtaotti:)'al e kg C/product
° (out of total) (out of total)
Basalt 55-60 0 0 0
Dolomite - Limestone 15-20 0 0 0
Recovered metallurgical 5-20 0 0 0
slags
Thermo set resin binder 2-5 0 0 0
Additives <1 0 0 0
q q Biogenic material,
. . Weight, kg/ DU or Weight -% !
Packaging Materials FU (versus the product) kg C/product
(out of total)
Packaging - PE film 0.12 1.24% 0
Packaging - Wooden pallet 1.70 17.53% 0.85
Cardboard/paper 0.01 0.13% 0.01
TOTAL 1.83 18.89% 0.86

Note: This content declaration table applies to all product thicknesses covered in this EPD.

Declared Modules, geography, share of specific data (in GWP-GHG indicator) & data variation

Life cycle stages and the description of the system boundaries for the reference product LCA (X = included in the
LCA, MND = module is not declared)

Product stage

Construction
process stage

Use stage

End of life stage

Resource
recovery

nstallation

stage

Z |Raw material supply

@ |Refurbishment

3 |Operational energy use

0 |De-construction demolition

% |Operational water use
)| Waste pracessing

> | o |Reuse-Recovery-Recycling-potentia

Y &
b= s
¢ = ] E =
5 3 e s 2 =
g ] 2 g £ ] b 2 ]
g 2 H € 2 2
& 5 & < [ ] 5 &
e S £ S 3 S & & s g
Module A2 A3 AL A5 Bl B2 B3 B4 c2 Cé
Modules X X X X x X X X X X X X x X x X
declared
Geography Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe Europe
Share of specific data > 60 %
Variation* — products <10 %
Variation** — Sankt Egidien 5%

Variation** - Nova Bana -16%

Variation** - lllange 10%

*Variation regarding the average EPD result in terms of GWP-GHG indicator
**Variation regarding the average EPD result in terms of GWP-GHG indicator amongst products covered with

this EPD

According to PCR 2019:14 v1.3.3 infrastructure should be outside of the system boundary. However,
infrastructure impacts could have been considered in some GaBi background datasets.

FKD-Max C2

10

Build on us.




KkNAUF ~==EPD'

Environmental performance
Potential environmental impacts: 1m?2 of rock mineral wool FKD-Max C2 with a thickness of 100 mm and the R-value of 2.90 m2K/W.

These results are representative of all the products mentioned in this EPD.

ENVIRONMENTAL IMPACTS

Parameter Unit Al-3*** A4 A5 B1-B7 Cc1 c2 c3 C4 D**

GWP-fossil kg CO: eq. 1.56E+01 1.62E+00 6.13E-01 0.00E+00 5.46E-02 4.18E-02 0.00E+00 1.52E-01 -7.67E-01
GWP-biogenic kg CO2 eq. -2.75E+00 1.25E-03 2.94E+00 0.00E+00 -3.42E-03 3.21E-05 0.00E+00 -1.97E-02 0.00E+00
GWP-luluc kg CO: eq. 1.68E-02 2.60E-02 1.29E-03 0.00E+00 8.40E-04 6.69E-04 0.00E+00 4.52E-04 -1.66E-04
GWP-total kg CO: eq. 1.28E+01 1.65E+00 3.56E+00 0.00E+00 5.20E-02 4.25E-02 0.00E+00 1.32E-01 -7.64E-01
ODP kgCFC11leq. 5.52E-11 2.28E-13 1.83E-12 0.00E+00 4.08E-14 5.87E-15 0.00E+00 5.98E-16 -5.73E-12
AP mol H* eq. 5.99E-02 1.89E-03 1.65E-03 0.00E+00 5.15E-04 4.63E-05 0.00E+00 1.10E-03 -1.33E-03
EP-freshwater kg Peq. 1.65E-05 6.60E-06 7.15E-07 0.00E+00 2.14E-07 1.70E-07 0.00E+00 2.58E-07 -1.12E-06
EP-marine kg N eq. 8.08E-03 6.67E-04 2.95E-04 0.00E+00 2.49E-04 1.60E-05 0.00E+00 2.85E-04 -4.75E-04
EP-terrestrial mol N eq. 8.88E-02 7.88E-03 3.58E-03 0.00E+00 2.75E-03 1.89E-04 0.00E+00 3.13E-03 -5.15E-03
POCP kg NMVOC eq. 2.72E-02 2.13E-03 9.23E-04 0.00E+00 6.78E-04 5.17E-05 0.00E+00 8.62E-04 -1.44E-03
ADP-minerals&metals* kg Sb eq. 3.76E-06 1.35E-07 8.67E-08 0.00E+00 4.38E-09 3.47E-09 0.00E+00 1.46E-08 -5.94E-08
ADP-fossil* M3 2.23E+02 2.04E+01 6.18E+00 0.00E+00 6.78E-01 5.25E-01 0.00E+00 2.04E+00 -1.51E+01
WDP* m? world eg. 6.01E-01 2.39E-02 2.34E-01 0.00E+00 7.80E-04 6.17E-04 0.00E+00 1.65E-02 -8.32E-02
GWP-fossil = Global Warming Potential fossil fuels; GWP-biogenic = Global Warming Potential biogenic; GWP-luluc = Global Warming Potential land use and land use change; ODP =

Depletion potential of the stratospheric ozone layer; AP = Acidification potential, Accumulated Exceedance; EP-freshwater = Eutrophication potential, fraction of nutrients reaching

Acronyms freshwater end compartment; EP-marine = Eutrophication potential, fraction of nutrients reaching marine end compartment; EP-terrestrial = Eutrophication potential, Accumulated

Exceedance; POCP = Formation potential of tropospheric ozone; ADP-minerals&metals = Abiotic depletion potential for non-fossil resources; ADP-fossil = Abiotic depletion for fossil

resources potential; WDP = Water (user) deprivation potential, deprivation-weighted water consumption

* Disclaimer 2: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there is limited experience with the indicator.
**: [Life Cycle D stage covers benefits and loads beyond the system boundary stage (reuse, recovery and recycling potential) therefore, when summing up results, this stage should be considered separately].
*** The indicator's results are calculated using a reference product, with equal weighting between plants, if this is a single plant, it means 100% for that plant.
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Potential environmental impact - additional mandatory and voluntary indicators

These results are representative of all the products mentioned in this EPD.

“==EPD"

Indicator Unit Tot.A1-A3 A4 A5 B1-B7 C1 c2 c3 C4 D
GWP-GHG [2] kg CO:z eq. 1.58E+01 1.66E+00 6.21E-01 0.00E+00 5.58E-02 4.27E-02 0.00E+00 1.53E-01 -7.86E-01
[2] The indicator includes all greenhouse gases included in GWP-total but excludes biogenic carbon dioxide uptake and emissions and biogenic carbon stored in the product.
Use of resources: 1m?2 of rock mineral wool FKD-Max C2 with a thickness of 100 mm and the R-value of 2.90 m2K/W.
These results are representative of all the products mentioned in this EPD.
RESC
Parameter Unit A1-3*** A4 A5 B1-B7 c1 c2 c3 C4 D*
PERE [3] M3 2.14E+01 1.75E+00 -1.90E+01 0.00E+00 5.71E-02 4.52E-02 0.00E+00 2.75E-01 0.00E+00
PERM [3] M3 2.62E+01 0.00E+00 5.25E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PERT [3] M3 4.76E+01 1.75E+00 -1.85E+01 0.00E+00 5.71E-02 4.52E-02 0.00E+00 2.75E-01 0.00E+00
PENRE [3] M3 2.08E+02 2.04E+01 2.29E+02 0.00E+00 6.78E-01 5.25E-01 0.00E+00 2.04E+00 0.00E+00
PENRM [3] M3 1.45E+01 0.00E+00 2.89E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PENRT [3] M3 2.23E+02 2.04E+01 2.29E+02 0.00E+00 6.78E-01 5.25E-01 0.00E+00 2.04E+00 0.00E+00
SM kg 5.76E-04 0.00E+00 1.15E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RSF M3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NRSF M3 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
FW m3 4.43E-02 1.95E-03 6.27E-03 0.00E+00 6.35E-05 5.03E-05 0.00E+00 5.04E-04 -3.23E-03
PERE = Use of renewable primary energy excluding renewable primary energy resources used as raw materials; PERM = Use of renewable primary energy resources used as raw materials;
Acronyms PERT = Total use of renewable primary energy resources; PENRE = Use of non-renewable primary energy excluding non-renewable primary energy resources used as raw materials;

PENRM = Use of non-renewable primary energy resources used as raw materials; PENRT = Total use of non-renewable primary energy re-sources; SM = Use of secondary material; RSF =
Use of renewable secondary fuels; NRSF = Use of non-renewable secondary fuels; FW = Use of net fresh water

* : [Life Cycle D stage covers benefits and loads beyond the system boundary stage (reuse, recovery and recycling potential) therefore, when summing up results, this stage should be considered separately].

*** The indicator's results are calculated using a reference product, with equal weighting between plants, if this is a single plant, it means 100% for that plant.

[3] From International EPD PCR 1.3.3. for Construction Products, the option B, mentioned in Annex 3, was used for the calculation if the primary energy use indicators.

FKD-Max C2
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KNAUF

Waste production and output flows: 1m2 of rock mineral wool FKD-Max C2 with a thickness of 100 mm and the R-value of 2.90 m2K/W.

These results are representative of all the products mentioned in this EPD.

VWASTE PRODUCTION AND OUTPUT FLOWS

“==EPD"

Parameter Unit Al-3*** A4 A5 B1-B7 C1 Cc2 c3 C4 D*
Haz":‘jri‘s’ggze"(‘j’a“e kg 3.21E-06 7.79E-10 6.53E-08 0.00E+00 2.55E-11 2.01E-11 0.00E+00 2.17E-10 -2.97E-09
Non-hazardous kg 1.33E+00 3.32E-03 3.23E-01 0.00E+00 2.41E-04 8.57E-05 0.00E+00 1.02E+01 -1.21E-03
waste disposed
Radi?j?sc;g’see‘é"a"'te kg 6.58E-03 3.71E-05 2.30E-04 0.00E+00 1.25E-06 9.56E-07 0.00E+00 2.14E-05 -8.42E-04
c°mpr‘;';‘;2ts for kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mrif__‘;ﬂﬁ:]g’r kg 0.00E+00 0.00E+00 7.85E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Materzfofgr;”ergy kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Expg{;gtdr if:?t‘;gy' M3 0.00E+00 0.00E+00 2.84E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Exp"tﬁiiﬁgfrgy' M3 0.00E+00 0.00E+00 5.11E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

*: [Life Cycle D stage covers benefits and loads beyond the system boundary stage (reuse, recovery and recycling potential) therefore, when summing up results, this stage should be considered separately].

*** The indicator's results are calculated using a reference product, with equal weighting between plants, if this is a single plant, it means 100% for that plant.

FKD-Max C2
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Additional impact categories and indicators: 1m?2 of rock mineral wool FKD-Max C2 with a thickness of 100 mm and the R-value of 2.90 m2K/W.

These results are representative of all the products mentioned in this EPD.

ADDITIONAL IMPACT CATEGORIES AND INDICATORS

“==EPD"

Parameter Unit AL-3*xxx A4 A5 B1-B7 c1 c2 c3 C4 D***
PM Ir?c'fj:rfcee 8.09E-07 1.93E-08 1.98E-08 0.00E+00 1.48E-08 4.88E-10 0.00E+00 1.36E-08 -2.68E-08
IRP* kBg U235 eg. 9.70E-01 5.38E-03 3.53E-02 0.00E+00 1.79E-04 1.39E-04 0.00E+00 2.25E-03 -1.38E-01
ETP-fw** CTUe 7.23E+01 1.51E+01 2.37E+00 0.00E+00 5.14E-01 3.89E-01 0.00E+00 1.16E+00 -3.72E+00
HTP-c** CTUh 7.84E-09 3.05E-10 2.00E-10 0.00E+00 2.51E-11 7.86E-12 0.00E+00 1.72E-10 -1.90E-10
HTP-nc** CTUh 7.07E-07 1.37E-08 1.64E-08 0.00E+00 2.21E-09 3.53E-10 0.00E+00 1.82E-08 -4.50E-09
SQp** dimensionless 4.32E+02 1.00E+01 9.34E+00 0.00E+00 3.24E-01 2.58E-01 0.00E+00 4.12E-01 -1.95E+01
Acronyms PM = Particulate matter emissions; IRP= lonising radiation, human health; ETP.—fW: Ecotoxicity (freshwater); I_ETP—c:_Human toxicity, cancer effects; HTP-nc: Human toxicity, non-cancer effects;

SQP: Land use related impacts / soil quality

*Disclaimer 1: 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.

** Disclaimer 2: The results of this environmental impact indicator shall be used with care as the uncertainties of these results are high or as there is limited experience with the indicator.
***: [Life Cycle D stage covers benefits and loads beyond the system boundary stage (reuse, recovery and recycling potential) therefore, when summing up results, this stage should be considered separately].

**** The indicator's results are calculated using a reference product, with equal weighting between plants, if this is a single plant, it means 100% for that plant.

Information on biogenic carbon content

Note: 1 kg biogenic carbon is equivalent to 44/12 kg CO>.

FKD-Max C2

Results per functional or declared unit

BIOGENIC CARBON CONTENT kg C kg CO: eq.

Biogenic carbon content in product 0.00E+00 | 0.00E+00

Biogenic carbon content in packaging | 8.55E-01 | 3.14E+00

14

Build on us.



knauf ' ~==EPD'

LCA interpretation

ENVIRONMENTAL IMPACTS

All impact categories, except the Abiotic Depletion Potential Element and the Ozone Depletion Potential, are
dominated by the manufacturing processes. This can be explained by the huge impact of the energy use
(electricity, natural gas and coke) for rock mineral wool production.

The Global Warming Potential (GUWP-total) is dominated by the manufacturing in the cupola, mostly due to
CO; emissions from raw materials and energy consumption.

The Depletion Potential of the Stratospheric Ozone layer (ODP) is mostly influenced by the manufacturing
phase (module A1-A3) and significantly influenced using electricity.

The Acidification Potential (AP) is also dominated by the manufacturing due to the emissions related to the
processes and the energy consumption.

The Formation Potential of Tropospheric 0zone (POCP) is dominated by emissions from the manufacturing
processes (including energy use) and raw materials.

The Formation Potential of Tropospheric Ozone (POCP) is particularly dominated by the manufacturing
(emissions in the cupola furnace and other unit processes).

The Abiotic Depletion Potential for Non-Fossil Resources (ADP- minerals &metals) impact mainly comes
from the manufacturing of the product.

The Abiotic Depletion Potential for Fossil Resources Potential (ADP-fossil) is dominated by the use of coke
as energy carrier. Next to the coke, we have also the impact of natural gas and upstream the electricity energy
mix.

-20% 0% 20% 40% 60% 80% 100%
GWP-total (kg CO2 eq.) H— I
ODP (kg CFC 11 eq.) I
AP (mol H+ eq.) I — ]
EP-freshwater (kg P eq.) I T
POCP (kg NMVOC eq.) . B
ADP-fossil (MJ) I . |
ADP-minerals&metals (kg Sb eq.) 1 |

B A1-A3 ®A4 Transport ® A5 Installation ®C1 Deconstruction ®C2 Transport ® C4 Disposal B D Credit

The variation in Global Warming Potential (GVWP) results (A1-A3) between the manufacturing sites covered by
this EPD and the average varies from -16% in Nova Bana, to 5% in Sankt Egidien and 10% in Illange. Nova
Bana plant has a lower environmental impact, compared to Nova Bana and Illange plants due to variations in
energy and raw material consumption.

15

EPD FKD-Max C2 Build on us.



knauf ~==EPD’

RESOURCES USE

Total Use of Non-Renewable Primary Energy Resources (PENRT) is dominated by the manufacturing of rock
mineral wool products (especially due to the energy carrier, coke).

Total Use of Renewable Primary Energy Resources (PERT) is dominated by the manufacturing, mostly due
to electricity consumption and packaging.
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Contact information:

EPD owner:

LCA support:

Programme operator:

Certification body

EPD FKD-Max C2

knauf

Knauf Insulation

Rue de Maestricht 95

4600 Visé

Belgium

www.knaufinsulation.com

Contact: sustainability@knaufinsulation.com

CO2 Logic
Cantersteen 47,
1000 Brussels
Belgium

O sphera-

Sphera

HauptstraBe 111-113

70771 Leinfelden-Echterdingen
Germany

| ®
EPD
EPD International AB
info@environdec.com

BUREAU
VERITAS

Fabriksgatan 13
41250 Goteborg,
Sweden
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