

























































































































































































































































































|

Environmental product
declaration

In this appendix, the environmental product declaration for each binder type is
attached. First SH cement (quick hardening cement) is declared, followed by infor-
mation regarding the k



[. Environmental product declaration

XXVIII

ENVIRONMENTAL PRODUCT DECLARATION

as per /ISO 14025/ and /EN 15804/

Portland Cement CEM | 52.5 R
(Portlandcement SH P Slite)

Cementa AB, HeidelbergCement Group

@

nstitut Bauen
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[. Environmental product declaration

CEMENTH

HEIDELBERGCEMEMT Croup

General Information

Cementa AB, HeidelbergCement Group CEMI525R

Programme holder Owmner of the declaration

[BL) - Institut Bauen und Umwelt e V. Cementa AB

Panoramastr. 1 Marieviksgatan 25, Box 47210

10178 Berlin SE-100 74 Stockholm

Gemany

Declaration number Declared product / declared unit
EPD-HCG-20180141-CAA1-EN 1 metric tof CEM | 525 R

This declaration is based on the product Scope:

category rules:
Cement, 072014
(PCR checked and approved by the SVR)

Issue date
21117219

Valid to
20011172024

Homs /2

Dl Ing. Hans Peters.
(President of Institut Bauen und Umwelt e V)

This Environmental Product Declaration (EPD) covers
the product life cycle stages A1-A3. Itis valid for

CEM I 525 R bulk Portland cement,

manufaciured by Cementa AB in the plant Slite,
Sweden, in 2018. This analysis relies on transparent,
plausible and documented basis data. All the model
assumptions, which influence the results, are declared.
The life cycle assessment is representative of the
products introduced in the declaration fior the given
system boundaries.

The owner of the declaration shall be liable for the
undertying information and evidence; the IBL) shall not
he liakle with respect to manufacturer information, life
cycle assessment data and evidences.

Verification
The standard /EN 15804/ serves as the core PCR
Imndependent verification of the declaration and data
according to SO 140252010/
[] internally [x] exiemally

Al

Dr. Alexander Rider
{Managing Director 1BU)

Product

Product description / Product definition

Cement is a hydraulic binder. It consists of finely
ground, non-metallic inorganic compounds. Cement is
produced by grinding cement clinker and other main or
minor constituents. When water is added to cement, a
cement paste is formed, which sets and hardens by
means of hydration reactions. After hardening, it
retains its sirength and stability even under water. The
declared product is a cement conforming with the
composition of Portland cement CEM 1525 R
manufactured by Cementa in the plant Slite in 2018.
The calculation is based on plant-specific data. The
considered cement belongs fo the main cement type
CEM | in accordance with /EM 197-1/.

Far the placing on the market of the product in the
European Union/European Free Trade Association
(ELVEFTA) (with the exception of Switzerand)
Regulation {EU) No. 3052011 Construction Product
Regulation (CPR) applies. The product needs a
Declaration of Performance taking into consideration
[EN 1971/ and the CE-marking. For the application
and use the respective national provisions apply.

Cr. Eva Schmincke
[Independent verifier appointed by SWVR)

Application

The application of cement has a large variety. ltis
mainly used as a binder for concrete and mortar. The
application in concrete is regulated in /EN 206/,
According to this standard, general suitability is
established for cement conforming o /EN 197-1/.

Technical Data

The declared cement comesponds fo the 52.5 standard
compressive strength class with rapid eary strength
development (R) in accordance with /EN 197-1/.

Constructional data

IHamE Walue Unit
[Strength class acc. to /EN 187-1/ 525 NimmZ

Performance data of the product in accordance with
the Declaration of Performance with respect to its
Essential Characteristics according to /EN 197-1/. XXIX
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[. Environmental product declaration

CEMENTA

HEIDELBERGCEMENT Group i

LCA: Results
BEMNEFITS AND;
CONSTRUCTI LOADS
PRODUCT STAGE |OM PROCESS USE 5TAGE END OF LIFE STAGE BEYOND THE
STAGE SYSTEM
BOUNDARIES
1] a e
= = o = =
— o |Ew = =
E = ] B 2 o 2 = B _ (L.
8- 5| 5 gu = g . | 2| E s |2 |B5| & 8 | 4P
S5 g | BlEs| | 2|5 |8 § 5 2|Ze | E=| g 8 | 825%
E % = ol = = o o % & E m 5 L] g [=] = = = o
sa| 8|S |B2| 5| |2|2|2|5|2°|8°|58| B | 2|2 |2835:
|- 8|22 < z AR ?-c - % = e
= | & S o § {% =] =
'_
A1 | A2 | A3 | Ad | A5 B1 B2 B3 B4 BS B& BT c1 c2 c3 c4 D
x X X |MND | MHND | MHND | MND | MNR | MNR | MNR | MND | MND | MND | MND | MND | MND MHD
Parameter Unit Al-A3
(Gicbal warming potential kg CO-Eq] T.08E+2
Deepletion potential of fhe stmtosphenic ozone layer [kg CFC11-Eq] 11866
Acadfication potential of land and water kg S0Eq] T20EA
Eutrophication potentia [hg (POuF-Eq] AZEA
Formation potential of ropospheric azone photochemical cxidants | kg ethene-Bg] 91462
Abific depletion potental for non-fossil resournces [kg Sb-Ea] 18664
Abuitc depletion poenial for fossil resources I 153E:3
Parameter Uit Al-A3
R ble primany energy 35 energy camer AT A=
Renewable primary enengy resounces as materal utlzation AT 0DO0E=D
Tiotl use of renewable primany enengy resoures IAT] A=
Blon-renewable primary enengy &5 eNeimy CAmer L] 230+
Mon-renewsbie pomany energy 3s miskenial utiization BN 0.00E=D
Tt use of nonrenewalle primany enengy resoures BN 230E:3
Use of secondary material Tegl A5
Lise of renewable secondary fusts M) DaGE=2
Use of non-enewable secondarny fusks AT 1.18E+3
Use of net frech water ] B30E:0
Parameter Uit Al-A3
Hazandous waste disposed Tl 0O0E=D
Monharandous washe disposed Tl 481E=2
Padicactve waste dsposed Tegl O.O0E:D
Components fr reuse egl O.00E:D
Materals for recyding Begl J06E-1
Materals for enengy recovery Tl 000E+D
Exporied dlecirical enemgy L] 000D
Exporied hermal energy ] OO0E=D

Remark to Global warming potential:

This includes 91.5 kg COx-eq. from the incineration of wastes in dinker production. According to the "polluter-
pays-principle” fEN 15804/ that would be assigned fo the production system, which has caused the waste. In this
EPD the COy contribution is not subtracted. This is fo ensure comparability across countries of calculated global
warming potentials for cements even if the used secondary fuels in other countries do not have waste status.

Remark to Waste categones:
The waste indicators account for wastes from clinker and cement manufacturing only.
References
NS0 14025/
DIN EN 150 14025:2011-10/, Environmental labels
B 2016/ and declarations — Type lll environmental

IBU {2016): General Programme Instructions for the declarations — Principles and procedures
Preparation of EPDs at the Instifut Bauen und Umiwelt

eV, Version 1.1 Institut Bauen und Umwelt e V', /EN 15804/

Berlin. [EM 15804:2012-04+A1 201 ¥/, Sustainability of

wwow.ibu-spd.de construction works — Environmental Product
XXX
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I. Environmental product declaration
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[. Environmental product declaration

XXXII

ENVIRONMENTAL PRODUCT DECLARATION

as per /ISO 14025/ and /EN 15804/

Portland Limestone Cement CEM I/A-LL 42.5R
Cementa AB, HeidelbergCement Group

mb

Institut Bauen
und Umwelt eV,




[. Environmental product declaration

CEMENTH

HEIDELBERG CEMEMT Croup

General Information

Cementa AB, HeidelbergCement Group

CEMIVA-LL 425 R

Programme holder Owner of the declaration

[BU - Institut Bauen und Umwelt e V. Cementa AB

Panoramastr. 1 Arstadngsvigen 25, Box 47210

10178 Berlin SE-100 74 Stockholm

Gemany

Declaration number Declared product / declared unit
EFD-HCG-20130045-CAAT-EN 1 meifric t of CEM IVA-LL 425 R

This declaration is based on the product Scope:

category rules:;

Cement, 07.2014
(PCR checked and approved by the SWR)

Issue date
0&/05/2019

Valid to
05/05/2024

WW%@

This Environmental Product Declaration (EFD) covers
the product life cycle stages A1-A3. Itis valid for

CEM [I/A-LL 42 5 R hulk Portiand limestone cement,
manufactured by Cementa AB in the plant Skivde,
Sweden, in 2017. This analysis relies on transparent,
plausible and documented basis data. All the model
assumptions, which influence the results, are declared.
The life cycle assessment is representative for the
products introduced in the declaration for the given
system boundaries.

The owner of the declaration shall be liable for the
undertying information and evidence; the 1BU shall not
I liable with respect fo manufacturer information, life
cycle assessment data and evidences.
Verification
The standard /EN 15804/ serves as the core PCR
Independent verification of the declaration and data

: according to NS0 140252010/
Frof Or-Tng_ Fort 1B ;
{President ofInstiut Bauen und imwelt V) []  intemally [x] extemaly
St ;5%7' E Al
T Alexander Roder B, Eva Schminche
Head o Board ) [indspendnt verfier appointed by SVR)
Product

Product description ! Product definition

Cement is a hydraulic hinder. It consists of finely
ground, non-metallic inorganic compounds. Cement is
produced by grinding cement clinker and other main or
minor constituents. When water is added to cement, a
cement paste is formed, which sats and hardens by
means of hydration reactions. After hardening, it
retains its sirength and stability even under water. The
declared product is a cement conforming with the
compasition of Portland limestone cement CEM IFA-LL
42 5 R manufactured by Cementa in the plant Skdvde
in 2017. The calculation is based on plant-specific
data. The considered cement belongs to the main
cement type CEM [I/A-LL in accordance with /EM 197-
1.

For the placing on the market of the product in the
European Union/European Free Trade Association
EWEFTA {with the exception of Switzerland)
Regulation A{EU) No. 305/2011 (CPR)BS1] applies.
The product needs a Declaration of Performance
taking into consideration /EN 187-1/ and the CE-

marking. For the application and use the respective
national provisions apply.

Application

The application of cement has a large variety. ltis
mainly usad as hinder for concrete and mortar. The
application in concrete is regulated in /EN 206/
According o this standard, general suitability is
established for cement conforming to fEN 187-1/7.

Technical Data

The declared cement comesponds to the 42 5 standard
compressive strength class with high early strength
development (R) in accordance with /EN 197-1/.

Constructional data
[Name

[Strength class acc. to /EN 197-1/

Umnit
Nfmm?

Value

425

Performance data of the product in accordance with
the Declaration of Performance with respect to its
Essential Characteristics according to /EN 197-11.

XXXIIT
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[. Environmental product declaration

CEMENTA

AEIDELBERG CEMENT Group i

LCA: Results
BENEFITS AND
COMSTRUCTI LOADS
PRODUCT STAGE |ON PROCESS USE STAGE EMD OF LIFE STAGE BEYOMND THE
STAGE SYSTEM
BOUNDARIES
£ 8 |& 2
= =
® g2 8 E|E = s |5 T
5.1 5|5 (52| 2 Bl |E|2(8 |2 |85/ 5|83/, 20m
=3 8| 8 |£2| 8 8 | 5 = 22| & | B s =
asl B D = % - = a2 & Z § o 25| B & 2 e BETE
Eg:gto = 9& 5 ([5§8|e8|22| ¢ E| % zo8gpE
gol 8|2 asl| 8 = & = |8 5 o |5 ES g
F | § g2 < 2 g |5 |8 |5 = &
o = @ gs o o S’ o =] E
= o |© =
Al | A2 | A3 | Ad | A5 B1 B2 B3 B4 BS B& BT Cc1 c2 C3 C4 D
X X X |MND | MND | MND | MMD | MNR | MNR | MNR | MMD | MMD | MND | MND | MND | MND MHND
Pararmeter Unit A1-A
Global warming potential [kg OO-Eq] TERE+2
Deplefion potental of the stratosphenc oeone Eyer kg CFC11Eg] 1.38ED
Acidfication potential of bBnd and water [kg S0-Eq] 62361
Eutrophication potental [kg (POLP-Eq] 231
Formation potential of ropospheric szone photochemical cuidants | [lg ethensEq BOED
Abiofic depletion potentil for non-fossi resources g Sb-Eg 1.07E4
Abiotic depletion potential for fossi resources LAl 184E+3
Parameter LUnit Al-A3
Fenewable primary enemy as enengy camsr 1) ATEE+2
Fenewable pimary enengy resources as matend ufiization L [l =]
Total wse of renewable prmary energy resources W ATEE+2
MNonrenewable primany ensngy a5 enengy camer T 213643
Bon- bie primary energy as material utization T ODDE+D
Total use of nor-enewsblie prmany energy resounces L] 213643
Lise of secondary matedial 14BEH
\Use of renewable secondary fuss L AD5E+2
Use of non-renewable secondary fueks 1] THEs2
Use of net resh water '] 405640
Parameter LUnit Al-A3
Hamandous wiashe disposed 22
Mon-hazamdous wask disposed 1.31EA1
Radioadive waste dsposed [ =]
Ciomponents for re-use ODDE+D
Materias for recyding B2IE4
Materials for enemgy recovery [ =]
Exported elactical energy M. [ =]
Exported thermal enemy [T O.D0E+D

Remark to Global warming potential:

This includes 55.3 kg CO2-eq. from the incineration of wastes in clinker production. According fo the polluter-
pays-principle /EN 15804/ that would be assigned to the production system, which has caused the waste. In this
EPD the CO; coniribution is not subtracted. This is to ensure comparability across countries of calculated global
warming potentials for cements even if the used secondary fuels in other countries do not have waste status.

Remark to Waste categories:
The waste indicators account for wastes from clinker and cement manufacturing only.
References
NSO 14025/
DIN EN /150 14025:2011-10¢, Environmental labels
B 2016/ and declarations — Type lll environmental

IBU {2016); General Programme Instructions for the declarations — Principles and procedures
Preparation of EPDs at the Instiiut Bauen und Unmwelt

eV, Version 1.1 Institut Bauen und Umwelt eV, fEN 15804/
Beriin. fEN 15804:2012-04+A1 2013/, Sustainability of
X www.ibu-epd.de construction works — Environmental Product
4 Envircnmental Product Declaration Cementa AB, HeidelbergCement Group — Portland Limestone Cement CEM IFA-LL

425R



I. Environmental product declaration

Cementa AB, HeidelbergCement Group
Institut Bauen und Umwelt e V. (IBU)
Institut Bauen und Umwelt e V. (IBU)
EPD-HCG-20160236-CAD1-EN
2016-12-16

2021-12-15

Institut Bauen
und Umwelt eV,

www.ibu-epd.com / https://lepd-online.com

XXXV



[. Environmental product declaration

CEMENTA

HEIDELBERGCEMENT Group

General Information

Cementa AB, HeidelbergCement Group Multicem

Programme holder Crwmer of the Declaration

|BU - Institut Bauen und Umwel e V. Cementa AB

Panoramastr. 1 Arstadingsvagen 25, Box 47210

10178 Bedin SE-100 74 Stockholm

Germany

Declaration number Declared product / Declared unit
EPD-HCG-20160236-CAD1-EN 1 metric t of Multicem

This Declaration is based on the Product Scope:

Category Rules:
Cement, 07 2014
(PCR tesied and approved by the SVR)

Issue date
2016-12-16

Valid to
2021-12-15

This Environmental Product Declaration (EPD) covers
the product life cycle stages A1-A3. It is valid for
Multicem, manufactured by Cementa AB at the

plant Slite, Sweden, in 2015. This analysis relies on
fransparent, plausible and documented basis data. All
the model assumptions, which influence the resulis,
are declared. The life cycle assessment is
representative for the products introduced in the
declaration for the given system boundaries.

The owner of the declaration shall be liable for the
underiying information and evidence; the IBU shall not
be liable with respect to manufacturer information, life

cycle assessment data and evidences.
Verification
Amm The CEM Norm /EN 15804/ serves as the core PCR
' %7 es Independent verfication of the declaration
- according to 150 14025/
Frof. DrAng. Horst J. Boszen ;
{President o nsfiut Bauen und Unmweit e, []  intemnaly [ extemaly
LY, iz ?E%aﬁp_
LR E
Tr. Burkhart Lehmann Dr. Eva Schmincke
{Managing Direstor IBU) {Indepandant verfier appoinied by SVR)
Product
Product description / Product definition Application

Cement is a hydraulic binder. It consists of finely-
ground, non-metallic inorganic compounds. Cement is

produced by grinding cement clinker and other main or

minor constituents. When water is added to cement, a
cement paste is formed, which sets and hardens by
means of hydration reactions. After hardening, it
retains its strength and stability even under water.

The declared product Multicem is a blend of cement
CEM | in accordance with /EN 187-1/ and cement kiln
dust, manufaciured by Cementa at the plant Slite. [t
does not comply with /EN 197-1/. The calculation is
based on plant-specific data of 2015.

Multicemn was designed within the scope of the
continued product development towards betier
products with higher emvironmental profile, based on
Cementa’s zero vision for carbon emissions.

For the use and application of the product the

respective national provisions at the place of use
apply.

XXXVI

In general, the application of cement has a large
variety. Multicem is a special product, which is used for
s0il stabilization and solidification.

Technical Data

Multicem has, in comparison with products such as
Cementa's Kalkcement (a lime-cement product), better
stabilization properties.

Multicem is delivered in bulk from the cement plant and
comes ready to use. The charactenstics of the product
are similar as those of lime-cement stabilization
products (2.g. Cementa's Kalkcement).

‘When producing Multicem, the use of raw material
such as limesione is replaced with cement kiln dust
which also adds to the environmental profile of the
product.

Performance data of the product with respect to its
characteristics in accordance with the relevant
technical provision {(No CE-marking)).

2 Environmental Preduct Declaration Cementa AB, HeidelbergCement Group — Multicem



[. Environmental product declaration

CEMENTA

HEIDELBERGCEMENT Group

LCA: Results
BEMEFITS AND
CONSTRUCTI LOADS
PRODUCT STAGE |OM PROCESS USE STAGE END OF LIFE STAGE BEYOMND THE
STAGE SYSTEM
BOUNDARIES
o E.; [
= = o = 2
e © = E 8 . § % E % = % (= y = g — \ é. =
=5l 2| 8 |£2| 2 8 | E (T l3./22| 8| 8| 3 |a5s2
s&l & | BDIEE|E | 2| s |2 5 |52 28|g35| & | 0| 8 | wkstE
ESl = | £ g2 = @l 8|8 |s 8les82 = a | | oRal
S INHE L HH
“ 2|58 = ¢ | 2|3 |2 |8 8
£ g |§ =
Al | A2 | A3 | A4 A5 B1 B2 B3 B4 BS B& BT Cc1 Cc2 C3 c4 D
X X X | MND | MND | MND | MND | MIND | MND | MND | MND | MND | MND | MND | MND | MND MHND
Parameter Uit Al-AZ
Gicba warming potential [kg CO-Eq] ABEE+2
Depletion potential of e siratosphenic ozone bayer kg CFC11Eq] JIBEH
Acidification potential of lnd and water [lg S0-Ea] =]
Eufrophication potental [kg (POLF-Eq] 1.83E1
Formation ial of iC oZone ical qudants | [log ethensEq] [iRF=]
Abioiic depletion potental for nen-fossil resourmes kp Sb-Eq 2ES
Ahictic deplefion potentd for fossl resources M 14TE+3
Parameter Uniit AR
Fenawable primary enengy as energy caimer L] 1.38E+2
Renewable primary enengy resources 35 matenal ulization Tl [ =]
Total wse of renewalle primany energy resounces IS 1.30E+2
Mon-renewable primany enengy a5 enangy carmer ML 14243
Non-renewsbie primary energy as material utization Tl QD0E+D
Totasl use of non-renewable primany energy resources L] 142643
Lise of secondary matesial B12E+2
Use of renewable secondany fuss ] J48E+2
IUse of non-renewalble secondany fuels S 4.0BE+2
Use of net resh water ] BOBE-1
Parameter Linit A-A3
Hazamous waste disposed 0.00E+D
Mon-hazardous waste disposed 0.D0E+D
Radicactive washe disposad QD0E+D
Components for re-use 0.00E+D
Materas for recydling 0.00E+D
Materials for enemgy recovery O.00E+D
Exported electrical energy ] QDDE+D
L Exotedhemalenemy M =]

Remark to Global warming potential:

This includes 61.1 kg CO.-eq. from the incineration of wastes in clinker production. According to the polluterpays-
principle /[EN 15804/ that would be assigned to the production system, which has caused the waste. In this EFD
the CO: contribution is mot subtracted. This is to ensure comparability across countries of calculated global
warming potentials for cements even if the used secondary fuels in other countries do not have waste status.

Remark o Waste categories:

The waste indicators account for wastes from clinker and cement manufacturing only.

XXXVII
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J

Deformed mesh

In this appendix, a deformed mesh of Slag Bremen mixture with 150 kg/m3 after
40 years consolidation is displayed in figure J.1.

Figure J.1: Deformed mesh after 40 years consolidation of binder Slag Bremen
mizture with a concentration of 150 kg/m3. Deformed mesh scaled up 5 times.

XXXIX



J. Deformed mesh
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