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General information

Product:
ROCKWOOL® Flexibatts 36 stone wool thermal
insulation for the Finnish market

Program Operator:

The Norwegian EPD Foundation

Post Box 5250 Majorstuen, 0303 Oslo, Norway
TIf: +47 23 0880 00

e-mail: post@epd-norge.no

Declaration Number:
NEPD-3571-2165-EN

This declaration is based on Product

Category Rules:

CEN Standard EN 15804+A2 serves as core PCR
NPCR Part A Construction products and services
NPCR 012:2018 version 2. Part B for Thermal
insulation products

Statements:

The owner of the declaration shall be liable for the

underlying information and evidence. EPD
Norway shall not be liable with respect to
manufacturer, life cycle assessment data and
evidence.

Declared unit:
1 m? of stone wool thermal insulation with a
thermal resistance (Rof 1,0 m2K/W.

Functional unit:

1 m2 of stone wool thermal insulation with a
thermal resistance (R of 1,0 m2K/W with a
reference service life of minimum 60 years.

Verification:

Independent verification of the declaration and
data, according to 1S014025:2010

internal | | external [X
Jane Anderson

Jamng e it
Independent verifier approved by EPD Norway

Owner of the declaration:
ROCKWOOL Nordics

Contact person: Christian J. Kofod
Phone: +45 4656 1616

e-mail: christian.kofod@rockwool.com

Manufacturer:

ROCKWOOL Nordics,

Hovedgaden 501, DK-2640 Hedehusene
Phone: +45 4656 1616

e-mail: info@rockwool.com

Place of production:
Doense factory (Biomethane line, Denmark
Vamdrup factory (Biomethane, Denmark

Management system:
ISO 14001, ISO 9001

Organisation no:
CVR.nr. 42391719

[ssue date:
16.06.2022

Valid to:
16.06.2027

Year of study:
[xxxx]

Comparability:
EPDs of construction products may not be

comparable if they are not compliant with EN
15804:A2:2019 and not seen in a building context.

The EPD has been worked out by:
Nikolaos Emmanouil, ROCKWOOL A/S
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Product

Tuotekuvaus

Tassa ympadristoselostessa (EPD) esitetdan Tanskassa Suomen markkinoille valmistetun
Flexibatts 36 -tuotteen ympéristovaikutuksia. Tuotteen ympdristovaikutusten laskenta tehdaan
elinkaarianalyysilla (LCA) tuotteen koko elinkaaren ajalta.

ROCKWOOL Flexibatts 36 on palamattomasta kivivillasta valmistettu pehmea yleiseriste.
Pehmeita eristelevyja kdytetdan mm. julkisivujen, yla-, vali- ja alapohjien eristykseen.
ROCKWOOLin patentoima joustoreuna tekee eristeen asennuksesta helppoa ja nopeaa. Eristetta
asennetaan punaruskealla viivalla merkitty reuna rakennetta vasten.

Description of the product and use of the EPD:

This EPD documents the potential environmental impacts of 1m2 of ROCKWOOL® Flexibatts 36
stone wool insulation with a thermal resistance (R-value) equal to 1 m2K/W. The intended use
of the EPD is to communicate quantified environmental impacts of construction products for
application in the assessment of the environmental performance of buildings.

ROCKWOOL® stone wool thermal insulation is a durable and firesafe insulation material that
can be used to insulate against heat, cold, fire, vibrations and noise.

ROCKWOOL stone wool products are fully recyclable, and old stone wool from demolition and
renovation sites as well as cut-offs from construction sites are being used as raw material for
the production of new products. Stone wool can be recycled through our take back system for
closed loop recycling - Rockcycle. Other materials utilised in the production of ROCKWOOL®
stone wool are by-products from other industries. Flexibatts 36 is used to insulate wall
structures, top bottoms, crooked ceilings and floors. The product is suitable for thermal
insulation of all buildings. The ROCKWOOL Flexibatts assortment has a built in flex-zone which
secures installations with no airgaps.

ROCKWOOL® stone wool is a non-combustible material that does not react to fire. Stone wool’s
built-in fire protection is natural and not dependent on flame retardants. Stone wool withstands
temperatures exceeding 1,000 degrees Celsius, and retains its fire performance throughout its
lifetime.

The insulation properties of stone wool is primarily achieved by the immobile air within in the
open structure of the product. Therefore, the declared insulation property will remain constant
for the declared lifetime of the product. This also allows the product to absorb noise and sounds
and contribute to a better indoor acoustic climate.

ROCKWOOL® stone wool fibres are proven to be safe to manufacture, install and live with.
Health and safety installation instructions shall always be followed. ROCKWOOL® stone wool
fibres comply with the European REACH regulation and do not have any health-related
classifications or negative impact on the indoor environment.

The packaging is included in the assessment.

Product specification:

EPD for the best environmental decision 3



The average composition used for this EPD is calculated based on average factory consumption
figures for raw materials. The raw materials are mainly non-scarce stones, and resin binder.

Mineral Wool >95%
De-duster and water repellence oil <1%
Binder <5%

Technical data:

For the products covered by this EPD, the performance data are in accordance with the
declaration of performance with respect to its essential characteristics according to EN
13162:2012+A1:2015, "Thermal insulation products for buildings - Factory made mineral wool
(MW) products - Specification".

A full overview of the technical specifications can be found on www.rockwool.com/dk

Thermal conductivity 0,036 W/mK EN 12939 and EN 12667
Fire class Al EN 13501-1:2007+ A1:2009
Market:

This EPD is intended for the Finnish market. The product is manufactured at both Doense
(biomethane line) and Vamdrup (biomethane line), Denmark.

Reference service life, product:

ROCKWOOL® stone wool thermal insulation products are extremely durable and provide
effective performance for the lifetime of a building or host structure, with no need to be
replaced. The thermal, fire-resistance, and acoustic performance of ROCKWOOL® stone wool
products, when correctly installed, remains the same during 60 years reference service life or as
long as the insulation is part of the building.

Reference service life, building:
In this EPD, the reference service life of a building is set to 60 years.
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LCA: Calculation rules

1m2 of a ROCKWOOL® stone wool batt with a thermal resistance
RD=1m K/W.

Declared unit

Density of reference product 34 kg/m3
Thickness of reference product 36 mm
Scope Cradle to Grave

Reference service life 60 years

Energy used for manufacturing process Renewable electricity mix GOs from Danish wind power, to be
- Electricity prolonged to be valid at least equal to the validity of this EPD.

- Gas Biogas (Danish biomethane)

Declared unit:
The specific product, referred to in the declared unit is 1m2 of an Flexibatts 36 with a thermal
resistance R=1m2K/W.

The weight of the reference product corresponding to the declared unit is 1,2 kg.

Data quality:

All data represents the applicable geography, time and technology for the specific and generic
data, generally assessed as good and very good. Primary data are collected from respective
production sites in Doense and Vamdrup, Denmark, in the reference year 2021 and represent
stabilized production. Generic data is from GaBi database (version 2021) with GaBi Software
version 10.0.1.92.

Allocation:

The allocation is made in accordance with the provisions of EN 15804+A2. Production activities,
electricity and energy consumption and waste generation are allocated equally among all
products from the production site through mass allocation.
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System boundary:

The LCA is performed as a ‘cradle-to-grave ’ study, addressing all life cycle stages identified in
the EN 15804+A2. All major raw materials, energy, electricity use, and waste are included for all
life cycle modules, see flowchart below. Use stage B1-7 modules are considered but are not
relevant, as there are no activities and no significant environmental impact in the use stage.

Product stage
Al-A3

Energy Primary materials By-products from Internal waste
(Extraction + Transport (Extraction + Transport other industries materials, waste wool
+ Transformation) + Transformation) (e.g. slags) EORNCORSERIGHONISTICIIN .............. .. ccccoeleuteeeeeentesseienstessessestassesasntessssasstestesesssssessarseessesesssssaesassenns

(free of envi. Burden,
e.g. recycled wool)

End-of-waste status

Melting Stone wool production - v

waste
: Treatment / Recycling /
F Landfilling
S)
L Other waste
Binder components g .
and additives . Curing - Allocation
H ’ Benefits & loads beyond system
Finishing g D
: g T e, il Benefits from
Packaging materials - Packaging . a::]l f:,:ﬁg: Rt Recycling/Energy recovery
\ﬁgﬁ Construction stage
A4-A5
[EERITRRPRE Transport to site ... Wool cut offs End-of-waste status
3 to landfill
Installation ... Transport to EoL ... Treatment/Recycling /
3 i..... Packaging waste et Landfilling
... Wool cut-offs for <., Transport tothe factory | ...
recycling (take back system)
Use stage
BI1-B7
Use o Repair ... Refurbishment . Operational water use
Maintenance d Replacement : Operational energy use
Deconstruction e Transport after .-~ Waste processing «-woeooo Disposal

building demolition

Cut-off criteria:

All major raw materials and all the essential energy are included. All hazardous materials and
substances are considered in the inventory. Data sets within the system boundary are complete
and fulfil criteria for the exclusion of inputs and output criteria. All data, materials and energy
consumptions have been specified according to the production data and have been considered
within the inventory analysis.
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LLCA: Scenarios and additional technical information

The following information describe the scenarios in the different modules of the EPD. The EPD
is based on LCA inventory data from the 2 factories. The reference flow is a weighted average
based on the distribution of production capacity between the 2 factories.

Transport from production place to assembly/user (A4)

T Capacity utilisation (incl. Type of Distance KM Fuel/Energy value
return) % vehicle consumption 1/t

Euro 6, with

Truck 30 % 227t 00 . ODl‘gj;’lkm 571/t
payload
Ferry 40% i 1383 g‘g%‘;ylf;/eilfrﬂ 5,5 kg/t
The A4 distance is calculated as average distance for the Finnish market.
Assembly (A5)
e T
Auxiliary Kg 0
Water consumption m3 0
Electricity consumption kWh 0
Other energy carriers M] 0
Material loss % 2%
Cardboard and paper packaging Kg 0,00005
Plastic packaging Kg 0,0099
Wood packaging Kg 0,029

In A5 the default installation is assumed to be manual, therefore no energy consumption or
ancillary equipment is needed. The product waste from installation is assumed to be 2% and
according to the modularity principle of EN 15804+A2 its impacts are fully allocated to A5,
following same EoL scenario as in C. The A5 module includes also the corresponding end-of-life
considerations for packaging (10 % landfill). The credits from heat and electricity recovery from
incineration or material recycling from module A5 (90% recycling and energy recovery) are
attributed to module D.

Use stage (B1, B2, B3, B4, B5, B6, B7)

There are no consumables and no maintenance (B2), repair (B3), replacements (B4) or
refurbishments (B5) required during the use of ROCKWOOL® thermal insulation products in
standard conditions. They do not use energy (B6) or water (B7) during their operational life. No
significant emissions to the indoor environment occur in module (B1). Therefore, modules B1-
B7 are not relevant for this EPD.
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End of Life (C1, C3, C4)
| Unit__ | Value |

Hazardous waste disposed % 0
Collected as mixed construction waste % 100
Reuse % 0
Recycling % 0
Energy recovery % 0
To landfill % 100

Transport to waste processing (C2)

Capacity utilisation (incl. Type of . Fuel/Energy value
Return) % vehicle DTG consumption 1/t

Truck e il Diesel:
5 ® :
Euro 6 50% 17,3t 100 km 0,025 1/tkm 2,51/t
payload

The distance represents an average distance to waste treatment facility or landfill.

Benefits and loads beyond the system boundaries (D)
Packaging recycled kg 0,01

Energy recovered M]j 0,24

Benefits in module D are created from packaging materials treatment after installation and
recycling potential of stone wool in the end of life. Quantities of packaging materials include
both recycled materials and materials sent for energy recovery.
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LCA: Results

System boundaries (X=included, MND= module not declared, MNR=module not relevant)

Benefits &

Pr ct stz Construction - loc
roduct stage . Use stage T e e oads beyond
stage system

boundary

How to read scientific notation

Scientific notation Decimal form

1,00E-01 0,1
1,00E-02 0,01
1,00E-03 0,001
1,00E-04 0,0001
1,00E-05 0,00001
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Core environmental impact indicators

GWP-total kgeZOz Global Warming Potential-total is the sum of GWP-fossil, GWP-biogenic and GWP [uluc. GWP measures the
’ Carbon Dioxide (COz) and other greenhouse gas emissions associated with the product.
 kgcos 4,68E-02  1,70E-02 MNR i_-ﬂ -3,01E-02
GWP-fossil GWP-fossil takes into account the GWP of greenhouse gas emissions from fossil fuels or fossil carbon

eq.

containing substances, e.q. combustion, landfilling, etc.
GWP-  kgCOs | S3WO2 000B00 SAIE0Z MNR ih__

biogenic eq GWP-biogenic represents the atmospheric COz absorbed from biomass growth and emitted during e.g.
’ incineration or natural deca

cwp. e, | ASIE0E  371E04 17605 MNR O | 30505 | 0 53305 25306

LULUC eq GWP-land use and land use change (luluc) takes into account greenhouse gas emissions from changes in
‘ carbon stock as a result o%se and IaWWrestation.
kg 380E-09  578E-18  137E-10 o (704E-17  -500E-16
ODP CFC11 The Ozone Depletion Potential, describes the potential for degradation of the ozone layer. High ODP
€q. substances are forbidden today.
L mon | T7E03 401GS 174504 MNR 0 ot 0 1aomos va1mos
eq. The Acidification Potential reflects the potential to cause acid deposition or “acid rain”
g, | 698B06 L4SE07  215E-07 MNR [0 7[T111E:08 [0 [[305E08  -957E-09
freshwater s+ eq. .
gy LOMEO3 LISROS 279605 MNR 0| 128506 | 0 | 336505 15405
eq. As above, but emitted to the marine end compartment.

B moln | 299E02  143E04 664504 MNR [0 | LS4E05 | 0 | 368E:04 169504

Pl eq Eutrophication Potential-terrestrial. Indicator for enrichment of terrestrial ecosystems w. nitrogen based
’ nutrients, e.g. ammonia.
kg | 225E:03  341E05  617E-05 MNR | 342806 0 102E-04 -508E-05

POCP NMVOC . . . .
eq. Photochemical Ozone Creation Potential, most commonly manifested as smog.

kgsh | 263E-07 | 34SE-09 598E-09 MNR | 0 | 283610 | 0 |[172B09 -567E-09

ADP-M&M Abiotic Depletion Potential for non-fossil resources (minerals and metals). Indicator for the consumption

. and scarcity of minerals and metals.
| S75E+00  603E-01 197E-01 MNR 0 496E-02 0  241E-01 -770E-01
ADP-fossil M] Abiotic Depletion Potential for fossil resources (oil, gas, coal). Indicator for the depletion of fossil resources
iar enerii use or as ieedstack ior the ietrochemical industi.
WDP m® Water Deprivation Potential. A “water scarcity footprint” indicator for the potential impact of water use .

linked to water deficiency to downstream human users and ecosystems.

GWP-total: Global Warming Potential; 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 freshwater end compartment; See “additional Norwegian
requirements” for indicator given as PO4 eq. EP-marine: Eutrophication potential, fraction of nutrients reaching
freshwater end compartment; EP-terrestrial: Eutrophication potential, Accumulated Exceedance; POCP: Formation
potential of tropospheric ozone; ADP-M&M: Abiotic depletion potential for non-fossil resources (minerals and metals);
ADP-fossil: Abiotic depletion potential for fossil resources; WDP: Water deprivation potential, deprivation weighted
water consumption

Reading example: 9,0 E-03 = 9,0*10-3 = 0,009
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Additional environmental impact indicators

Disease

PM o . Py P . 7 -
incidence Particulate Matter. An indicator for potential disease incidences (occurrences) linked to emissions of
particulate matter, e.g. from the combustion of fossil fuels in diesel engines.

kpquzss | OUSEUS | 104EQ4 OE7E04 MNR [ 0| BGOBOS | 0 265E04 702805

eq. Ionising Radiation Potential, relates to the possible damage to human health from exposure to low level
radiation linked to generation of nuclear energy only.

Ecotoxicity Potential-freshwater. Potential toxic effects on freshwater species from the emissions of

substancesichemicals.

HTP-c CTUh Human Toxicity potential - cancer effects. Potential carcinogenic impacts on people from the emissions
of substances and chemicals.

HTP-nc CTUh Human Toxicity Potential - non-cancer effects. Potential toxic effects on humans other than carcinogenic
from the emission of substances and chemicals.

bimension | VAOB*OL  Z07BOL 295801 MNR O 170E02 0 486E02 -506E-01

_less Soil Quality Potential. Indicator representing factors impacting soil quality, e.g. Erosion, filtration ability
and groundwater regeneration.

PM: Particulate matter emissions; IRP: lonising radiation, human health; ETP-fw: Ecotoxicity (freshwater);
ETP-c: Human toxicity, cancer effects; HTP-nc: Human toxicity, non-cancer effects; SQP: Land use related
impacts / soil quality

IRP

ETP-fw CTUe

SQP
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Classification of disclaimers to the declaration of core and additional environmental impact indicators

Global warming potential (GWP) None
Depletion potential of the stratospheric ozone layer (ODP) None
Potential incidence of disease due to PM emissions (PM) None
Acidification potential, Accumulated Exceedance (AP) None
Eutrophication potential, Fraction of nutrients reaching freshwater end compartment (EP-freshwater) None
Eutrophication potential, Fraction of nutrients reaching marine end compartment (EP-marine) None
Eutrophication potential, Accumulated Exceedance (EP-terrestrial) None
Formation potential of tropospheric ozone (POCP) None
Potential Human exposure efficiency relative to U235 (IRP) 1
Abiotic depletion potential for non-fossil resources (ADP-minerals & metals) 2
Abiotic depletion potential for fossil resources (ADP-fossil) 2
Water (user) deprivation potential, deprivation-weighted water consumption (WDP) 2
Potential Comparative Toxic Unit for ecosystems (ETP-fw) 2
Potential Comparative Toxic Unit for humans (HTP-c) 2
Potential Comparative Toxic Unit for humans (HTP-nc) 2

Potential Soil quality index (SQP) 2

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 on these results are high or as there is limited experienced with the
indicator
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Resource use

RPEE Mj

-
Renewable Primary Energy used as Energy carrier only.

Tiiicallir renewable enerii irom biomethane, windmills or hidroiower.

Renewable Primary Energy resources used as raw Materials - indicates the consumption of energy resources

as raw materials e.g. wood, or biomethane as feedstock for bio-plastics.
pp g MOWOL 336E02 377EOL MNR [0 [ 277803 |0 | 320802 90RO
Total use of renewable Primary Energy resources (RPEE+RPEM).
Non Renewable Primary energy used as Energy carrier,, e.g. energy from fossil fuel power plants or
transportation.

Aol oooro oz w0 | 0oomon |0 [000gka0 | oorsoo

NRPM Mj Non Renewable Primary energy resources used as raw Materials, e.g. oil derivates used as feedstock
material for the petrochemical industry / plastics.

g g OUE0 GOEOL  LESEOL  MNR [0 | 497602 0 | 241B01 770801

Total use of non-Renewable Primary Energy resources (NRPE+NRPM).

o kg | O00EW00  000E:00  000E00  MNR [0 |[T000E«00 [0 ['000Ew00 | 105E01

Secondary Materials, Use of recycled material, e.g. return wool.

Renewable Secondary Fuels, e.g. used frying oil. Renewable secondary fuels can represent a limited resource
because increased consumption potentially can create shortages.

wkse g | O00Es00 | 000E+00  000gv00 MR [0 700000 ] [0 T008:00 00000

Non-Renewable Secondary Fuels, e.g. waste oil.

Net fresh Water consumption. Fresh water is a limited resource, why high consumption of fresh water can
create local shortages.

RPEE Renewable primary energy resources used as energy carrier; RPEM Renewable primary energy
resources used as raw materials; TPE Total use of renewable primary energy resources; NRPE Non-renewable
primary energy resources used as enerqgy carrier; NRPM Non-renewable primary energy resources used as
materials; TRPE Total use of non-renewable primary energy resources; SM Use of secondary materials; RSF
Use of renewable secondary fuels; NRSF Use of non-renewable secondary fuels; W Use of net fresh water

RPEM MJ

NRPE MJ

RSF MJ

w m3
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End of life - Waste

HW kg

Hazardous Waste, collected and sent special treatment.

NHW kg Non Hazardous Waste disposed consists of inactive (inert) waste, e.g. construction waste that typically is
sent to landfill. An increased fraction is sent to reuse or recycling.

w i |2008| 7ae07 esoos  mne [0 [eatkon [0 [[2s2E e ] 47zn0r

Radioactive Waste disposed. Mainly represents waste from nuclear power plants.

HW Hazardous waste disposed; NHW Non-hazardous waste disposed; RW Radioactive waste disposed

End of life - output flow

CR k;

8
Components for Re-use. Materials or components which are re-used outside the system boundary.

 000E+00  000E+00  112E-02 MNR 0  000E+00 O  000E+00 | 0,00E+00

MR kg
Materials for Recycling. Materials recycled outside the system boundary.
MER kg Materials for Energy Recovery. Materials utilised in power plants as secondary fuels outside the system

bo

undary.
| o o |

Exported Electrical Energy: Electrical energy from incineration of waste or landfill gas.

ot 1 | 000B#00 | 000Ee00 177601 MNR [0 [0008+00 [0 " [ 000Ee00 | 000600

Exported Thermal Energy. Thermal energy, e.g. steam from incineration of waste or landfill gas.
CR Components for reuse; MR Materials for recycling; MER Materials for energy recovery; EEE Exported
electric energy; ETE Exported thermal energy

Information describing the biogenic carbon content at the factory gate

Biogenic carbon content Value

Biogenic carbon content in product kg C g

Biogenic carbon content in the accompanying packaging kg C 8,015
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GWP-total interpretation

Benefits

Global . En.d of & Loads
. Product Construction stage Use life beyond
Warming stage stage stage Total system

Potential-total A1-A3 A4 A5 B1-B7 C1-C4 Al1-C4 D
0.43
0,57
0.07
0.05

kg CO2 eq./FU - I —

(0.03)

The main GWP contribution from the product life cycle is linked to the Product stage (A1-A3).
This is primarily related to the materials delivered to the factory gate and consumption of
electricity.

The energy consumption linked to A3, is calculated and verified externally as 100% renewable
electricity from Danish wind power and 100% Danish biogas. This investment in low carbon
energy sources secures a significantly lower GWP-total (A1-C4) as compared to conventional
energy sources (approx. 50%).

The CO2 absorbed by the wood in the wooden pallets is represented by a negative GWP-
biogenic. This reduces the GWP-total (A1-A3) by approx. 11%.

The GWP-Biogenic, i.e. the carbon stored in the wooden pallets, is released during the
construction stage phase (A5) where the wood is presumed incinerated with energy recovery.

The benefits from energy recovery (a negative GWP) from incineration of packaging materials
(wood pallets and plastic foils) is allocated to Benefits & Loads beyond system (D).

Approximately 50% of the GWP-total from the assembly phase (A5) is linked to fossil emissions
from incineration of plastic foils and handling of surplus stone wool/installation waste (2%).

Impacts linked to end of life stages (C1-C4) are primarily linked to transportation of stone wool
to landfill.
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Melting virgin materials or re-melting returned ROCKWOOL® stone wool are similarly energy
intensive processes. Increasing the recycling rate for return wool, will therefore not lead to
great variations in the overall GWP profile. However, increased recycling will be linked directly
to reduction of waste sent to landfill.

Additional Norwegian requirements

Greenhouse gas emission from the use of electricity in the manufacturing phase
The calculations of applied electricity and gas for the manufacturing process (A3) are made
taking into account 100% renewable electricity from Danish wind power and 100% Danish
biogas use. The renewable sources of energy and electricity are evidenced by Guarantee of
Origin certificates (GOs).

National production mix from import, low voltage (production of transmission lines, in addition
to direct emissions and losses in grid) for wind power electricity production.

National electricity grid (with GOs)

Denmark, Wind power, GaBi version 10.0.1 (2021) kg CO2 -eq/kWh 0,006

Additional GWP results calculations using the physical national electricity grid mix and
gas mix (energy sources without a guarantees of origins)

Denmark, GaBi version 10.0.1 (2021) kg COz -eq/kWh 0,240

GWP-total kg CO2 eq. 7,37E-01
GWP-fossil kg CO2 eq. 7,88E-01
GWP-biogenic kg COz eq. -5,23E-02
GWP-LULUC kg CO2 eq. 5,08E-04

The complete additional results for all the impact categories representing the calculations
without guarantees of origins, applying Danish national production mix for electricity and
natural gas for gas are given in Appendix: Additional LCA Results without GOs.

Additional environmental impact indicators required in NPCR Part A for construction
products

In order to increase the transparency of biogenic carbon contribution to climate impact, the
indicator for GWP has been sub-divided into the following:

GWP-IOBC Climate impacts calculated according to the principle of instantaneous oxidation
GWP-BC Climate impacts from the net uptake and emission of biogenic carbon from each
module.
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In addition, EP-freshwater shall also be declared as PO4 eq.

| indicator | vnit | _A13 | a4 ] A5 [ B Jcil c2 Je3f ¢t | D ]

6,59E-07 1,02E-05 -6,12E-06
kg PO4 8,80E-04  2,16E-05 2,50E-05 MNR 0 0

freshwater* eq.

GWP-IOBC kg CO2z eq. 4,77E-01 4,72E-02 1,70E-02 MNR 0 3,73E-03 0 1,82E-02 -3,01E-02
GWP-BC kg COz eq. -5,33E-02 0,00E+00 5,41E-02 MNR 0 0,00E+00 0 0,00E+00 2,83E-03
GWP kg CO2 eq. 4,23E-01 4,72E-02 7,11E-02 MNR 0 3,73E-03 0 1,82E-02 -2,73E-02

EP-freshwater* Eutrophication potential, fraction of nutrients reaching freshwater end compartment.
Declared as PO4 eq. GWP-IOBC Global warming potential calculated according to the principle of
instantaneous oxidation. GWP-BC Global warming potential from net uptake and emissions of biogenic
carbon from the materials in each module. GWP Global warming potential

Hazardous substances

The declaration is based upon reference to threshold values and/or test results and/or material
safety data sheets provided to EPD verifiers. Documentation available upon request to EPD
owner.

B The product contains no substances given by the REACH Candidate list or the Norwegian
priority list.

O The product contains substances given by the REACH Candidate list or the Norwegian
priority list that are less than 0,1 % by weight.

O The product contain dangerous substances, more then 0,1% by weight, given by the
REACH Candidate List or the Norwegian Priority list, see table.

O The product contains no substances given by the REACH Candidate list or the Norwegian
priority list. The product is classified as hazardous waste (Avfallsforskiften, Annex III),
see table.

Mineral wool fibres produced by ROCKWOOL® are classified as non-hazardous under REACH
(Regulation (EC) No 1272/2008 of the European Parliament and of the Council, Cof. 16
December 2008 on classification, labelling and packaging of substances and mixtures).
ROCKWOOL® are registered with REACH under the following definition: “Man-made vitreous
(silicate) fibres with random orientation with alkaline oxide and alkali earth
oxide(Na20+K20+Ca0+MgO+BaO) content greater than 18% by weight and fulfilling one of the
Note Q conditions”. ROCKWOOL® products produced in Europe fulfil the Note Q requirements.
This is certified by the independent certification body EUCEB (European Certification Board for
mineral wool products). More information on EUCEB can be found at www.euceb.org.

Indoor environment
There are no legal requirements for indoor emissions of stone wool thermal insulation
products.

Carbon footprint

Carbon footprint of 1 m2of a 36mm thick ROCKWOOL® stone wool board with a density of
34kg/m3 (R=1m2K/W) is 0,57kg CO: eq (including Module A1-C4). This is elaborated per
module in the results section.
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APPENDIX: Additional LCA Results without GOs

The LCA Results were calculated additionally without taking into account the purchase of
guarantees of origin. Based on these results the contribution of green electricity and biogas to
the reduction of environmental impacts can be observed. ROCKWOOL® Nordics has committed
to continuous purchase of renewable energy certificates for at least the validity period of this
declaration.

Calculations are done applying Danish national production mix for electricity and natural gas
for gas in manufacturing processes (A3).

Denmark, GaBi version 10.0.1 (2021) kg CO2 -eq/kWh 0,240

Core environmental impact indicators

s v Lo Lo Dow Lo lal e lol o 1o

GWP-total kg CO2 eq. 7,37E-01 4,72E-02  7,63E-02 MNR 3,73E-03 1,82E-02 -2,73E-02

GWP-fossil kg COz eq. 7,88E-01 4,68E-02  2,33E-02 MNR 0 3,70E-03 0 1,81E-02 -3,01E-02

GWP- kg COz eq. -5,23E-02  0,00E+00 5,31E-02 MNR 0 0,00E+00 0 0,00E+00 2,83E-03

biogenic

ELVI\{.PL’IC kg COz eq. 5,08E-04 3,71E-04 1,87E-05 MNR 0 3,05E-05 0 5,33E-05 -2,53E-06
ODP ke 22?11 3,80E-09 578E-18 1,37E-10 MNR 0 4,76E-19 0 7,04E-17 -5,00E-16
AP mol H* eq. 7,64E-03 4,01E-05 1,72E-04 MNR 0 3,91E-06 0 1,30E-04 -8,21E-05
]fsrz-shwater kg P eq. 7,47E-06 1,45E-07  2,11E-07 MNR 0 1,11E-08 0 3,05E-08 -9,57E-09
EP-marine kg N eq. 1,01E-03 1,18E-05 2,73E-05 MNR 0 1,28E-06 0 3,36E-05 -1,54E-05
fepl’:restrial mol N eq. 2,96E-02 1,43E-04 6,60E-04 MNR 0 1,54E-05 0 3,68E-04 -1,69E-04
POCP ke NeI\é[.VOC 2,20E-03 3,41E-05 6,07E-05 MNR 0 3,42E-06 0 1,02E-04 -5,08E-05
ADP-M&M kg Sb eq. 2,26E-07 3,45E-09 5,23E-09 MNR 0 2,83E-10 0 1,72E-09 -5,67E-09
ADP-fossil M] 1,11E+01  6,03E-01  3,03E-01 MNR 0 4,96E-02 0 2,41E-01 -7,70E-01
WDP m? 1,16E-01 3,93E-04 8,18E-03 MNR 0 3,24E-05 0 1,94E-03 -1,12E-02

GWP-total: Global Warming Potential; 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 freshwater end
compartment; See “additional Norwegian requirements” for indicator given as PO4 eq. EP-marine:
Eutrophication potential, fraction of nutrients reaching freshwater end compartment; EP-terrestrial:
Eutrophication potential, Accumulated Exceedance; POCP: Formation potential of tropospheric ozone; ADP-
M&M: Abiotic depletion potential for non-fossil resources (minerals and metals); ADP-fossil: Abiotic depletion
potential for fossil resources; WDP: Water deprivation potential, deprivation weighted water consumption

Reading example: 9,0 E-03 = 9,0*10-3 = 0,009
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Additional environmental impact indicators

n_
PM 6,36E-08 2,51E-10  1,42E-09 MNR 0 2,26E-11 0 1,61E-09

Disease -1,10E-09
incid.
IRP kBq 1,52E-02 1,03E-04 1,17E-03 MNR 0 8,61E-06 0 2,65E-04 -7,02E-05
U235 eq.
ETPfw CTUe 2,49E+00 4,28E-01  8,71E-02 yNR 0 3,59E-02 0 1,37E-01 -8,78E-03
HTP-c CTUh 1,82E-09 8,66E-12  3,83E-11 yNR 0 7,24E-13 0 2,03E-11 -5,76E-12
HTP-nc CTUh 4,59E-09 4,46E-10  2,52E-10 yNR 0 3,75E-11 0 2,23E-09 -1,33E-10
SQP D(:;r;z;):l 1,19E+01 2,03E-01  2,53E-01 MNR 0 1,71E-02 0 4,86E-02 -5,06E-01

PM: Particulate matter emissions; IRP: Ionising radiation, human health; ETP-fw: Ecotoxicity (freshwater);
ETP-c: Human toxicity, cancer effects; HTP-nc: Human toxicity, non-cancer effects; SQP: Land use related
impacts / soil quality

Classification of disclaimers to the declaration of core and additional environmental
impact indicators

Global warming potential (GWP) None
Depletion potential of the stratospheric ozone layer (ODP) None
Potential incidence of disease due to PM emissions (PM) None
Acidification potential, Accumulated Exceedance (AP) None
Eutrophication potential, Fraction of nutrients reaching freshwater None
end compartment (EP-freshwater)
Eutrophication potential, Fraction of nutrients reaching marine end
. None

compartment (EP-marine)
Eutrophication potential, Accumulated Exceedance (EP-terrestrial) None
Formation potential of tropospheric ozone (POCP) None
Potential Human exposure efficiency relative to U235 (IRP) 1
Abiotic depletion potential for non-fossil resources (ADP-minerals & 2
metals)
Abiotic depletion potential for fossil resources (ADP-fossil) 2
Water (user) deprivation potential, deprivation-weighted water

) 2
consumption (WDP)
Potential Comparative Toxic Unit for ecosystems (ETP-fw) 2
Potential Comparative Toxic Unit for humans (HTP-c) 2
Potential Comparative Toxic Unit for humans (HTP-nc) 2
Potential Soil quality index (SQP) 2

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 on
these results are high or as there is limited experienced with the indicator
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Resource use

_-ﬂ-----_

RPEE 2,08E+00  336E-02  1,84E-02 77E-03 324E-02  -190E-01
RPEM My GO6E-01 0,00E+00 -1,3;13- MNR o  OO0E+00  , 000E+00  0,00E+00
TPE Mj  269E+00  336E-02  229E-04 N o 277E03 o 324B-02  -190E-01
NRPE M}  L10E+01  603E-01  711E-02 yng o  497E-02 o  241E-01  -7,70E-01
NRPM wj  HO6E-01 0,00E+00 -1,3;13- MNR o  OO0E+00  , 000E+00  0,00E+00
TRPE Mj  LI1E+01  603E-01  707B-02 yNp o  497E02 o 241E-01  -7,70E-01
M kg  O00E+00  0,00E+00 0,0(())E+0 MNR o  OO0E+00  , 000E+00  -1,05E-01
RSE g  OO0E+00  0,00E+00 0,0%E+0 MNR o  OO0E¥00 o 000E+00  0,00E+00
NRSF mj  OO00E+00  0,00E+00 0,0(())E+0 MNR o  OO0E+00  , 000E+00  0,00E+00
W ms  3.53E-03 384E-05  144E-04 ynr o  317E06 o 594E-05  -2,62E-04

RPEE Renewable primary energy resources used as energy carrier; RPEM Renewable primary energy
resources used as raw materials; TPE Total use of renewable primary energy resources; NRPE Non-renewable
primary energy resources used as energy carrier; NRPM Non-renewable primary energy resources used as
materials; TRPE Total use of non-renewable primary energy resources; SM Use of secondary materials; RSF
Use of renewable secondary fuels; NRSF Use of non-renewable secondary fuels; W Use of net fresh water

End of life - Waste

Y P OO CO N N B Y I

2,70E-07 3,04E-11 5,43E-09 25112 2,56E-11 -5,84E-11
NHW kg 3,32E-02 8,96E-05 2,57E-02 MNR 0 7,38E-06 0 1,20E+00 -8,14E-05
RW kg 1,06E-04 7,30E-07 8,23E-06 MNR 0 6,01E-08 0 2,52E-06 -4,72E-07

HW Hazardous waste disposed; NHW Non-hazardous waste disposed; RW Radioactive waste disposed

End of life - output flow

--ﬂ----“

0,00E+00  0,00E+00  0,00E+00 0 0,00E+0 0 0,00E+0  0,00E+0
MR kg 0,00E+00  0,00E+00  L12E-02 MNR 0 0,00E+0 0 0,00E+0  0,00E+0
MER kg  000E+00  0,00E+00  000E+00  yNR 0 0,00E+0 0 0,00E+0  0,00E+0
EEE MJ  0,00E+00  0,00E+00  594E-02 MNR 0 0,00E+0 0 0,00E+0  0,00E+0
ETE M]  000E+00 0,00E+00  L77E-01  MNR 0 0,00E+0 0 0,00E+0  0,00E+0

CR Components for reuse; MR Materials for recycling; MER Materials for energy recovery; EEE Exported
electric energy; ETE Exported thermal energy
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