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Scope of the Declaration

This environmental product declaration covers the
environmental impacts of Finnish grave stone. The
declaration has been prepared in accordance with EN
15804:2012+A1:2013 and ISO

14025 standards and the additional requirements
stated in the RTS PCR (English version, 14.6.2018).
This declaration covers the life cycle stages from
cradle-to-gate with options including transportation to
installation site, deconstruction, transportation,
treatment, and recovery of the product at its end-of-
life.

RTS EPD,
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One This verified Environmental Product Declaration was created with One Click LCA - the world leading life-cycle
Click = assessment, life-cycle costing and sustainability metrics tool designed by Bionova Ltd, Finland, www.oneclicklca.com.
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General information, declaration scope and verification (7.1)

1.

Owner of the declaration, manufacturer

Kivi ry,

Kasarmikatu 5, 15700 LAHTI
Sini Laine, Executive Director
+358 50 330 1630
sini.laine@Kkivi.info

Product name and number

Grave stone produced in Finland.

Place of production

Place of production: Suomi

Manufacturers: Kaavin Kivi Oy, Kauhavan Kiviveistamd Oy, Keikyan Kivi Oy, Kiviveistamo Berglof Oy,
Kiviveistamo Levander Oy, Loimaan Kivi Oy, Polar Granit Oy, Sorvikivi Oy, Suomen Kivivalmiste Oy ja
Uotilan Kivi Oy

Additional information

More information can be found at webpage of the company: https://kivi.info/

Product Category Rules and the scope of the declaration

This EPD has been prepared in accordance with EN 15804:2012+A1:2013 and ISO
14025 standards together with the RTS PCR (English version, 14.6.2018). Product
specific category rules have not been applied in this EPD. EPD of construction
materials may not be comparable if they have not been done according to EN 15804.

Author of the life cycle assessment and declaration

Anastasia Sipari and Valtteri Kainila
Bionova Oy

www.bionova.fi

Date of study 20.4.2020

Verification

This EPD has been verified according to the requirements of ISO 14025:2010, EN
15804: 2012+A1:2013 and RTS PCR by a third party. The verification has been
carried out by Teija Kdpynen, Vahanen Environment Oy, Date of the declaration
20.4.2020.

Declaration issue date and validity
29.4.2020 (Date of RTS meeting) Valid trough: 29.4.2020- 20.4.2025

European standard EN 15804: 2014 A1l serves as the core PCR

Independent verification of the declaration and data, according to 1ISO14025:2010

[ Internal E External

Third party verifier:
Teija Kapynen
Vahanen Environment Oy
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Product infromation

9. Product description

This EPD represents average grave stones made in Finland. The market of the product is Finland.

10. Technical specifications

Grave stones are manufactured from Finnish natural stone and they are used as memorials for
deceased people. Grave stones typically have inscriptions, like the deceased person’s name,
which are engraved, glued or burned in to the surface of the stone. Grave stone includes both the
headstone, where the name and other inscriptions are marked, and foundation stone, on which
the headstone is placed upon.

11. Product standards

Stone properties can be received from the producers.

12. Physical properties

The size and dimensions of the stone vary. A typical grave stone is app. 60-80 cm high, 60-80 cm
wide, and 15 cm thick. A typical aforementioned grave stone weighs (with its foundation stone)
app. 300 kg.

13. Raw materials of the product

Product structure / compaosition / raw-material Amount %
Natural stone 99,3 %
Bronze letters 0,03 %

14. Substances under European Chemicals Agency’s REACH, SVHC restrictions
Name EC Number CAS Number
he product does not contain REACH SVHC substances.
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15. Toiminnallinen / ilmoitettu yksikko
1 ton of grave stone made from Finnish natural stone.

16. System boundary
This EPD covers the following modules; A1 (Raw material supply), A2 (Transport), A3 (Manufacturing) and
A4 (Transportation of the product to the building site) as well as C1 (Deconstruction), C2 (Transport at end-
of-life), C3 (Waste processing) and C4 (Disposal). In addition, module D - benefits and loads beyond the
system boundary - have been included. No modules or processes required by EN 15804 and RTS PCR
were excluded from this assessment. No harmful substances were excluded from the study.

17. Cut-off criteria
Modules A1-A3 environmental impacts include all the used materials, energy, and transportation until the
end-of-waste state. In addition, the vehicles and construction equipment used at the quarry have been
considered. A4 transportation has been estimated to be 99 km, the return trip has not been considered. Of
module C all impacts have been calculated (C1-C4). C1 includes the deconstruction. The distance for C2
has been estimated to be 50 km. C3 includes the energy use of rock crushing for recycling of the product
(100 %). Module D considers the benefits of recycling and reuse of natural stone that replace primary

material.

18. Production process
The products manufacturing stages: separation of the stone block, cutting it into smaller blocks and
then into the wanted shape and size. After this the blocks are given a finishing treatment. A flow

chart of the process is presented below

Raw material supply: Energy
and additional materials used in [
the manufacturing:
Manufacture and generation of
electricity, explosives, drills, oil
and mach\li/nery (A1)

Transport to manufacturing (A2)

, repair,

Manufacturing:
Separation of the stone block
and cutting to the wanted size
(drilling, sawing, blasting and

Energy
in the cutting phase,
Fuels —> . '8 P ' > Emissions
wedging), and finishing (final
Water cutting, grinding, polishing i
and engraving or gluing
letters). Consumes fuel and 4
. . . Demolition and
additional materials: fuel oil,
. . . transport to waste
explosives, drills, lubricants .
q hi (A3) procesing
and mac \jl/nery (C1, C2)

Transport to end user or further
processing (A4)
L

Wast ing (t
aste processing (to Waste disposal
reuse and recycling) (ca)
(C3)
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Scope of the Life-Cycle Assessment (7.2.1-2)

Below are all the covered modules of the EPD, which are marked with X. Mandatory modules are marked
with blue in the table below. This declaration covers “cradle-to-gate with options”. For other fields mark
MND (module not declared) or NR (module not relevant)

. Beyond the
Product stage Assembly Use stage Eraletlie system
stage stage .
boundaries

Al | A2 [ A3 | A4 A5 Bl B2 | B3 | B4 |B5 |B6 [B7 |C1 |[C2 |C3 |C4 | D D D
X X X X NR NR | NR [ NR | NR [ NR | NR | NR X | X X X X X X
| 4| =2 = > | c |2 |X (DX |XW|O|O |9 | d|l=s|9|d | 0| X
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Mandatory modules
Mandatory as per the RTS PCR section 6.2.1 rules and terms
Optional modules based on scenarios

Environmental impacts and raw-material use (7.2.3-7.2.4)

19. Environmental impacts

The results of a life cycle assessment are relative. They do not predict impact on category
endpoints, exceeding of limit values, safety margins, or risks. The impacts are presented per
declared unit, 1 ton of grave stone. The impacts are mainly caused by the manufacturing
process (A3). The results are presented in scientific form, interpretation example: 3,54E-2 =

3,54*10-2 = 0,0354

Environmental impact, Grave stone ‘

Parameter Unit A1-A3 A4 C1 C2 C3 C4 D

Global warming potential kg CO2 -eqv 3,20E+2 8,58E+0 OEO 4,33E+0 | 3,32E-1 OEO -1,09E+1

Depletion of Slt;f;‘,frsphe”c OZ0N€| o CFCll-eqv | 5,74E-5 | 1,696-6 | OEO | 852E-7 | 333E-8 | OEO | -662E-7

Formation of photochemical | g coHa eqv | 101E-1 | 137E3 | OEO | 690E4 | 6,96E5 | OE0 | -3.37E-3

Acidification kgSO2-eqv | 2,36E+0 | 2,76E-2 | OEO | 1,40E-2 | 1,74E-3 | OEO | -5,68E-2

Eutrophication kgPO43-equ | 527E-1 | 466E-3 | OEO | 2,35E-3 | 2,20E-4 | OEO | -7,87E-3

Abiotic depletion of non-fossil | -\ o o0y | 16482 | 53265 | OEO | 2,69E-5 | 3,68E-7 | OEO | -3,26E-4
resources

Abiotic depletion of fossil MJ 423E+3 | 1,35E+2 | OEO 6,80E+1 | 5,04E+0 | OEO -1,50E+2
resources
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20. Use of natural resources

Resource use, Grave stone

Parameter Unit Al-A3 A4 Ci C2 C3 C4 D
Renewable primary energy MJ 7,75E+0 | 2,43E+0 0EO 1,23E+0 | OEO 0EO 0EO
resources used as energy carrier
Renewable primary energy MJ 1,15E+3 0EO 0EO 0EO 1,04E+0 | OEO |-1,08E+1
resources used as raw materials
Total use of renewable primary MJ 1,16E+3 | 2,43E+0 0EO 1,23E+0 | 1,04E+0 | OEO |-1,08E+1
energy resources
Nonrenewable primary energy MJ 533E+2 | 1,39E+2 | OE0 | 7,01E+1 | OEO 0EO 0EO
resources used as energy carrier
Nonrenewable primary energy
resources Lsed a8 materiale MJ 5,83E+3 0EO 0EO 0EO 8,00E+0 | OEO |-1,67E+2
Total use of non-renewable primary MJ 6,37E+3 | 1,39E+2 0EO 7,01E+1 | 8,09E+0 | OE0 |-1,67E+2
energy resources
Use of secondary materials kg 7,04E+0 5,80E-2 OEO 2,93E-2 0EO 0EO 0EO
Use of renewable secondary fuels MJ 0EO OEO OEO OEO 0EO 0EO 0OEO
Use of ”on're’;ﬁggb'e secondary MJ 9,27E+0 | 2,18E-1 0EO 1,10E-1 | 1,27E2 | OE0 | -5,07E-1
Use of net fresh water m3 4,80E+0 3,02E-2 OEO 1,52E-2 5,25E-3 OEO -3,71E-1

21. End of life - Waste

Waste, Grave stone

Parameter Unit A1-A3 A4 C1 Cc2 C3 C4 D
Hazardous waste kg 4,75E-1 3,64E-3 OEO 1,84E-3 4,28E-5 OEO -7,91E-3
Non-hazardous waste kg 8,50E+1 | 1,20E+1 OEO 6,07E+0 1,64E-2 OEO -1,62E+0
Radioactive waste kg 5,92E-2 9,84E-4 OEO 4,97E-4 4,62E-5 OEO -4,74E-4

22. End of waste — Output flow

Output flow, Grave stone

Parameter Unit A1-A3 A4 C1 C2 C3 C4 D
Components for reuse kg OEO OEO OEO OEO OEO OEO OEO
Materials for recycling kg 1,83E+0 5,53E-5 OEO 2,79E-5 8,49E-6 OEO -1,50E-3

Materials for energy recovery kg 3,35E-10 | 2,69E-12 OEO 1,36E-12 | 1,38E-13 OEO -7,74E-12
Exported energy MJ OEO OEO OEO OEO OEO OEO OEO
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Scenarios and additional technical information (7.3)

23. Electricity in the manufacturing phase (7.3.A3)

A3 data quality of electricity and CO2 emission
kg CO2 eq. / kWh

FI 0,24

The environmental impacts of Finnish average
electricity are based on ecoinvent 3.4 database
resource “Market for electricity, medium
voltage" Finland, 2018

24. Transport from production place to user (7.3.2A4)

=1 or <1 or = 1 for compressed or nested

packaged products)

Variable Amount Data quality
Fuel type and consumption in liters / 100 km 50 Source: www.lipasto.vtt.fi
o 99 Information given by manufacturer
Transportation distance km
. S 100 Assumption
Transport capacity utilization %
) 3 Varies Information given by manufacturer
Bulk density of transported products kg/m
Volume capacity utilisation factor (factor: 1 IAssumption

25. End-of-life process description (7.3.4)

Processes Unit (expressed per functional unit or per declared unit of Amount
components products or materials and by type of material) kg/kg Data
quality
Collection process specified kg collected separately 1000
by type kg collected with mixed construction waste 0
kg for re-use 0
Recovery system .
specified by type kg for recycling 100
kg for energy recovery 0
Disposal specified by type kg product or material for final deposition 0
Transportation
distance estimation
Waste transport units as appropriate based on average
recycling facility
locations. 50 km
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Additional technical information

Additional information can be found on the webpages of KIVI Ry and the manufacturers.

. Additional information (7.4)

Air, soil, and water impacts during the use phase have not been studied.
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