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1 General information

1.1.  The organization

PAMESA CERAMICA is the parent company of the
Pamesa Group, which aims to be a leading benchmark
in the design, manufacture and marketing of ceramic
products that satisfies its customers’ needs and gua-
rantees excellent quality, design and value for money.

1.2.  Scope of the Declaration

This Environmental Product Declaration includes envi-
ronmental information about a product aggrupation
manufactured by PAMESA CERAMICA and marketed
by TAU CERAMICA SOLUTIONS, in the geographical
and technological environment of Spain in the year
2018.

The results shown present the environmental beha-
viour of the ceramic coverings belonging the average
Bla group, as well as the environmental data of the
tiles which present a minimum and maximum impact,
thus delimitating the results obtained in the LCA for
the average product. The scope of this Environmental
Product Declaration (from now on EPD) is from
cradle-to-gate.

13.  Lyfe cycle and conformity

This EPD was drafted and verified in accordance with
the EN ISO 14025:2010 and EN 15804:2012+A1:2013
Standards and the Product Category Rules (PCR) listed
in table 1.

This EPD includes the lifecycle stages listed in table 2.
The EPD type is cradle-to-gate.

This EPD may not be comparable with those develo-
ped in other programs or under different reference
documents; it may not be comparable with EPD that
are not developed under EN 15804:2012+A1:2013
standard. In the same way, Environmental Product
Declarations cannot be subject to comparison if the
origin of the data is different [(the databases, for
example), if not all relevant information modules
are included, or if they are not based on the same
scenarios.

Comparison of construction products shall be based
on the same function, using the same functional unit
at building level (or architectural or civil engineering
works), i.e. including the performance of the product
during the life cycle and the requirements stated in
EN 1SO 14025:2010.

Title Ceramic tiles
Registration code | GlobalEPD-RCP-002 rev. 1
Issue date 2018/07/11

Conformity UNE-EN 15804
Programme GlobalEPD

Table 1. Information about the PCR
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5, Al  Raw material supply X
é g’ A2  Transport to the manufacturer X
&7 A3 Manufacturing X
g; A4 Transport to the building site MNA
S A5 Installation | construction MNA
Bl  Use NR
B2  Maintenance MNA
gr;" B3 Repair NR
5 B4 Replacement NR
3 B5  Refurbishment NR
B6  Operational energy use NR
B7  Operational water use NR
C1  De-construction | demolition NR
'% €2 Transport MNA
u‘; 03 Waste processing MNA
C4  Disposal MNA
D Reuse, recovery andjor recycling X
potentials

X = Module included in the LCA; NR = Not relevant module;
MNA = Module not assessed

Table 2. System boundary. Information modules included
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2  The product

21.  Identification of the product

This Environmental Product Declaration covers the
ceramic tiles pertaining the water absorption group
Bla (porcelain stoneware tiles), classification based on
EN 14411:2016 (equivalent to 1S013006:2018), this is
their water absorption is less than 0.59.

The porcelain stoneware tiles included in the study
cover different models with different formats. The
thickness formats included in the scope of this EPD
are from 8mm to 14mm, with an average weight of
22.5kg/m2.

The results of the formats included in the boundary
of the present EDP are shown in the Annexes, they
present the maximum and minimum environmental
impact, and correspond with the 30x30 cm format of
8mm of thicknesses and 60x60 cm format of 14 mm
of thicknesses respectively.

2.2.  Intended use of the product

The function of the product is to cover surfaces. In this
study the environmental behaviour of the porcelain
stoneware tiles as indoor house surface covering has
been assessed, however, the versatility of these pieces
allows them to be installed in other places, such as
offices, stores, hospitals, etc, in indoor and outdoor
environments, as well as covering walls and other
surfaces.

The product features are included in the technical
datasheets which can be requested from the manu-
facturer, being them, the ones required by the EN
14411:2016 standard.

GlobalEPD
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23.  Composition of the product

None of the end-product components are included in
the Candidate List of substances of very high concern
for authorisation.

Raw

s Content Units
materials

Clay, feldspar, sand, kaolin, defloccu-

lant, unfired and fired tile scrap S kgjm?

Feldspar, carbonates, quartz, borates,
silicates, kaolin, zirconium 4% kg/m?
oxide, clays, zinc oxide, etc.

Table 3. Composition of the product
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3 Information regarding the LCA

3.1.  Life cycle analysis

The Life Cycle Analysis which is the base of the present
EPD has been carried out from the data directly
provided by the manufacturer PAMESA CERAMICA,
concerning its porcelain stoneware tiles manufactu-
red in 2018 in six different production centers.

The Life Cycle Analysis in which this declaration is
based has been carried out following the 1SO 14040
and I1SO 14044 standards and the GlobalEPD RCP-002
rev. 1 document of ceramic coverings of the Global
EPD Programme administrated by AENOR, which
meets the EN 15804:2012+A1:2013 standard.

The results associated to the ceramic tiles of highest
and lowest environmental impact (which correspond
with 30x30 cm and 8 mm of thickness, and 60x60
cm and 14 mm of thickness formats, respectively),
are included in the Annexes | and Il. The LCA has
been carried out using GaBi 9.1.053 software and
the data base version 8,007 (Thinkstep). The cha-
racterization factors used are those included in EN
15804:2012+A1:2013 standard.

3.2.  Functional Unit

The functional unit considered is the covering of 1 m?
surface (floor) for 50 years with ceramic tiles of Bla

group.
33.  Reference service life

The Service Life of the product is the same as that
of the building where it is installed if it is installed
correctly, as it is a durable product which does not
require substitution. A Reference Service Life of 50
years has been considered.

3.4.  Allocation and cut-off criteria

In this cradle-to-gate LCA study, a cut-off rule of 19
for the energy use (renewable and non -renewable)
and 19 of total mass in those unitary processes, whose
data is insufficient, have been applied. In total, more
than 959 of all mass and energy inputs and outputs
of the system have been included, excluding the not
available nor quantified data.

Figure 1. Product installed
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The excluded dataset are:

* Diffuse particulate emissions generated by
transport and storage of powdery raw materials.

*  Non-regulated channelled emissions from
combustion stage (spray drying, ceramic tiles
drying and firing stage).

* The waste recycling and reuse processes
generated throughout the life cycle of ceramic
tiles based on Product Category Rules [PCR).
However, the waste recycling process and their
benefits are considered in module D.

* Industrial machinery and equipment manu-
facture, owing to the lack of currently available
data, the costjcomplexity of analysis and the
relatively low environmental impact per FU com-
pared to other processes in the case of building
products. In addition, these processes are not
included in the used databases. Waste generated
during the maintenance of this machinery and
equipment are also excluded due to the low
impact caused.

3.5.  Representativeness, quality and selection
of datas

The raw data has been directly provided by PAMESA,
this data corresponds to six production centres of the
enterprise property. The secondary data comes from
GaBi database, 8007 compilation and it has been

EPD
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modelized with GaBi 9.1.053 version. All data corres-
pond to a 2018 geographical Spanish scene.

The results presented are representative of ceramic
coverings, expressed as average values weighted by
the production of the ceramic coverings pertaining
Bla group, delimiting it by the products which present
the minimum and maximum environmental impact.

3.6.  Other calculation rules and hypotheses

The load assignments applied have been the neces-
sary ones to make it possible to quantify the specific
data of covering tiles, as well as to carry out the neces-
sary calculations to assign the associated data to the
products which present a maximum and a minimum
environmental impact.
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4 System boundaries, scenarios and additional technical information

41.  Processes that precedes manufacturig
(upstream) and manuﬁ\ctuing of the product
(A1-A3)

The present environmental product declaration refers
to the environmental behaviour of ceramic tiles manu-
factured by PAMESA.

All the product stage modules relevant for the ceramic
coverings according to the RCP have been included.

PRODUCT STAGE

A1. Raw material supply
v
A2. Transport to the manufacturer

v

{ Raw materials preparation |

1 ¥ : i
. Milling [e——  Water |
g ; : e
‘! | Spray-drying | i :
R —— . 2 i
i | Shaping | i
i v :
| Glazing and decoration | Glaze, - :
: ¥ engobe, inks :
| Firing | i
: v !
1 Sorting | i
: v !
; Additional mechanical <__ i
i Water .
| reaments | Water
i Packing and baling |<— Cardboard, i
: plastic, wood :

_______________________________________________

Figure 2. Product stage

Raw materials supply and transport (A1 and A2)

The raw materials required for the ceramic tiles manu-
facturing are classified as: plastic raw materials and
non-plastic or degreasing raw materials. In general, it
can be accepted that the proportion among these two
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types of raw materials should be such that the mixture
obtained is as plastic as necessary to correctly mould
the piece, and at the same time, it confers the enough
resistance on green tiles to process them. The key
plastic raw materials are clays and kaolins. The more
common non-plastic or degreasing raw materials are
silica sands and alkaline feldspars. Other raw materials
to consider are the residues of the own plant, these
can be sludge or fired or unfired tile scrap, which are
introduced into the raw materials milling stage.

Regarding glaze raw materials, the most used in the
formulation are the following ones: quartz, kaolin,
alkaline feldspars, nepheline, calcium carbonate,
dolomite, zircon, wollastomita, calcined alumina and
ceramic frits. Moreover, ceramic pigments prepared in
an external comany are also used, generally by oxide
calcination and additives, (deflocculants, bindings) in
order to maintain the optimal rheologic properties of
the suspension which would assist the glazing opera-
tions and the obtention of the required aspect (texture
and colour uniformity).

The ceramic frits are insoluble glasses, prepared in an
external company by complete fusion of their original
raw materials, called “frits”. It is estimated that around
359% of the raw materials used in the glaze applied
on porcelain stoneware tiles are submitted to fritting
process.

The raw materials used have different origins accor-
ding to their nature and properties. The raw materials
coming from outside Spain are transported by freighter
to the port of Castell6, and from there by truck to the
production plants. For sea transport the freighter selec-
ted is a transoceanic one, whose distance traversed
depends on the origin of each case, whereas for road
transport a 27t truck which meets the Euro6 standard
has been chosen. All raw materials are transported in
bulk, that is, they do not require packaging material,
except the decoration materials which are transpor-
ted in a 17,3t payload truck which meets the Euro 5
standard, from the frits and glaze factory to PAMESA
CERAMICA plants.

Manufacturing (A3)
The raw material preparation of PAMESA CERAMICA is
carried out by enterprises of the same business group.

In this process the origin and the proportion of raw
materials is defined, adjusting it to the production
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process characteristics and the final performance
required.

Once the spray — dried granule has been obtained, it is
transported to the manufacturing plants. This process
and the following treatments applied to the ftiles are
carried out in PAMESA’s facilities. The procedure is
the following: the spry-dried powder is discharged in
storage hoppers and with a feed system based in con-
veyor belts with weight control, this granule is sent to
the forming stage by uniaxial dry pressing, carried out
by hydraulic or oleodinamic presses. This is the most
indicated method to control the pressing cycle.

The pieces formed are placed in a continuous dryer
to reduce their humidity, duplicating or triplicating
their mechanical resistance, which allows for their
subsequent processing.

The tiles coming from the dryer are covered with one
or more thin layers of engobe and glaze, which are
applied over the ceramic body through spraying and
digital glaze techniques. Then, they are decorated
using different types of applications, where the most
widespread is the inkjet one and to a lesser extent, the
decoration using grains and photogravure. This treat-
ment is used to confer the product surface a series of
technique and aesthetic features, as impermeability,
ease of cleaning, brightness, colour, superficial texture,
chemical and mechanical resistance.

Firing is the most important stage of the ceramic tiles
production process, as it is when the pieces, previously
shaped, experience a fundamental modification of
their features, resulting in a tough, water and chemi-
cal resistant product. The ceramic pieces are subject to
a single firing single-deck roller kilns.

Once the quality controls are met, the classified pieces
are packaged in primary cardboard packs and wood
pallets. Finally, they are covered with film.

4.2. Benefits and loads beyond the system
boundary

It has been considered that loads are avoided in the

gestion of packing residues (cardboard, plastic and
wood) generated during the manufacturing stage.

EPD AENOR
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GlobalEPD 002-033 renovation 1 9

5 Declaration of the environmental parameters of the LCA and LCI

The following table includes the averaged data of

theLCA parameters,

The results associated with ceramic tiles that have
agreater and lesser environmental impact are presen-
ted in Annexes | and II.

Al A2 A3 A4 | A5 | B1 | B2 | B3 Ba | B | B6 | B7 | (1 | .2 | @3 @2 D
4 -%COz
D -3,3E-
b 21 4,3E-01 7,1 03
yv
’: g’
'«’? DDF 5,6E-08 22E-11 | -22E-10 -3,0E-11
1
N
f 85E-03 3,7E-03 89E-03 -19E-05
&/
I 1,7E-03 4,0E-04 7,7E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -12E-06
. 0 6,9E-04 2,3E-04 8,2E-04 -2,3E-06
2
i
f ADP 1,7E-06 2,5E-08 1,8E-07 -2,5E-10
yV
<4
f ADFP 302 58 117,0 -1,1E-01
&/
GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer

AP [kg SO, eq]

EP [kg (PO,)> eq]
POCP
ADPE

[kg etileno eq]
[kg Sbeq]

ADPF [M)]

Acidification potential of soil and water

Eutrophication potential

Formation potential of tropospheric ozone

Abiotic depletion potential for non fossil resources

Abiotic depletion potential for fossil resources
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Table 4. Parameters describing environmental impacts defined in EN 15804
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 Ba B5 B6 B7 C1 2 c3 C4 D
136 2’515 17 -1,6E-01
0 o o o
136 | 25E01 | 17 -1,6E-01
368 58 1180 -1,1E-01

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

348 58 1180 -1,1E-01
oy
e 0 0 0 0
oMo
Y 0 0 0 0
L
DIV
0 0 0 0
‘ 41 21E-02 | 38E-01 1,1E-04

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 5. Parameters describing resource use

GlobalEPD AENOR
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Al A2 A3 | A4 | As | Bl | B2 | B3 | B4 | B5s | Bs | B7 | 1| 2| G| Ca D
256 0 1,8E- 1,7E-
/ \ 03 02 06
1,8E- -1,4E-
N 93 » 374 04
156 | 77E 0 -3,5E-
A 03 06 07
0 0 0 0

MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA

Y
e
0 0 0 -1,1E-
ohlo 02
0 0 0 0
0 0 0 0
0 0 0 0

HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 6. Parameters describing output flows and waste categories
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6 Additional environmental information

6.1. Indoor emissions

During the manufacturing process of ceramic tiles,
they are put through a thermal process that exceeds
1000 °C. At such temperatures, any organic compound
present in the compositions breaks down, with the
result of producing an inert end product that is free
of volatile organic compounds that can be emitted in
its use phase.

6.2. Release to soil and water

The ceramic tiles do not emit any compounds into
the land or into water once installed by the customer
in their end use stage, since the product is virtually
inert and so does not undergo physical, chemical or
biological transformations, is neither soluble nor com-
bustible, does not react either physically or chemically
or in any other way, is not biodegradable, does not
negatively affect other materials with which it comes
into contact in a way that may give rise to environ-
mental pollution or to damage to human health. It is
a non-leaching product, so that it does not endanger
the quality of surface water or groundwater.

GlobalEPD
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GlobalEPD 002-033 renovation 1 13

ANNEX I Declaration of the environmental parameters of the LCA and

the LClI for the format of MINIMUM environmental impact

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 (o) a3 C4 D
,*'; COZ .
-9,0E-
S 13 3,4E-01 59 03
\A
.
‘4
“’ DDF 3,2E-08 3,4E-12 -1,0E-10 -49E-11
1

2N
f ? AP 6,7E-03 2,5E-03 1,2E-02 -5,0E-05
A/

1,5E-03 2,6E-04 7,6E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -2,9E-06

. POCF 5.2E-04 1,6E-04 8,7E-04 -6,0E-06

AT

1

f ? ADF 88E-07 | 21F-08 | 37E-07 -6,8E-10
&/

<4
f ? ADFP 189 4,7 953 -29E-01
A/

GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO,)> eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE  [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table I.1. Parameters describing environmental impacts defined in EN 15804

TAU AENOR
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 Ba B5 B6 B7 C1 2 c3 C4 D

7,9 2’515 88 -2,6E-01
0 o o o

79 | 2201 | 88 -2,6E-01

216 47 1000 -32E-01

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

216 47 | 1000 32F-01
£Y
e 0 0 0 0
oMo
S 0 0 0 0
e
DIV
0 0 0 0
‘ 23 | 1802 | 72E01 34E-04

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 1.2. Parameters describing resource use

GlobalEPD AENOR
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q (6] C4 D
ﬁ 0 1,1E- 0 4,3E- 44E-
03 02 06
1,4E- 1,6E-
) 6,9 02 15,7 04
) 1,0E- 6,2E- 2,0E- -1,5E-
A 03 06 03 06
0 0 0 0
£ MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA
e
0 0 0 -2,1E-
DYO 02
0 0 0 0
0 0 0 0
0 0 0 0
HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 1.3. Parameters describing output flows and waste categories
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16 A verified environmental declaration

ANNEX Il Declaration of the environmental parameters of the LCA

and the LCI for the format of MAXIMUM environmental impact

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 (o) c3 C4 D
,*'; COZ .
_1,'7 —
s 2,4 6,4E-01 10,8 02
\A
1
‘4
“’ DDP 59E-08 6,6E-12 -19E-10 -9,2E-11
1

=N
f ? AP 8,8E-03 4,7E-03 2,1E-02 -9,3E-05
»Yy

1,8E-03 49E-04 1,4E-03 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -55E-06

. POCF 7,6E-04 2,9E-04 1,6E-03 -1,1E-05

AT

12
f ? ADP 1,7E-06 39E-08 6,3E-07 -1,3E-09
»Y

=4
f ? ADFP 35,3 8,7 175,0 -5,5E-01
»Yy

GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO, eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table I1.1. Parameters describing environmental impacts defined in EN 15804

GlobalEPD AENOR
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 a1 (@) G Ca D
4,0E-
14,8 o1 14,0 -4,9E-01
0 0 0 0
148 | 40E-01 | 140 -4,9E-01
40,3 8,7 183,0 -5,9E-01
0 0 0 0
MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA
403 87 183,0 -5,9E-01
0 0 0 0
0 0 0 0
0 o 0 0
43 3302 | 12 6,2E-04
PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials
PERM  [M]] Use of renewable primary energy resources used as raw materials
PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials
PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT [M]] Total use of non renewable primary energy resources
SM [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels
Fw [m?] Net use of fresh water
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Table 11.2. Parameters describing resource use
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D

N 21E 0 8,1E- 8,2E-
/ \ 03 02 06
2,7 3,0F-
N 128 5 524 04

SN 19E- | 12E- | 32E- 27E-
A 03 05 03 06

MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA

Y
e
0 0 0 -39E-
ohlo 02
0 0 0 0
0 0 0 0
0 0 0 0

HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 11.3. Parameters describing output flows and waste categories
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.
A VERIFIED ENVIRONMENTAL DECLARATION Confia



References

[1] General Instructions of the GlobalEPD
Programme, 1st revision. AENOR. February 2016

[2] EN 1SO 14025:2010 Environmental labels and
declarations - Type Il environmental declarations -
Principles and procedures (ISO 14025:2006)

[3] EN  15804:2012+A1:2013  Sustainability
of construction works - Environmental product
declarations - Core rules for the product category of
construction products

[4] GlobalEPD-RCP-002  Ceramic  coverings.
AENOR. July 2018

[5] Life cycle assessment according to GlobalEPD
Programme for ceramic coverings. Annex | (194573 of
Instituto de Tecnologia Ceramica.

index
1 General information 3
2 The product 4
3 Information regarding the LCA 5
4 System boundaries, scenarios and

additional technical information 7
5 Declaration of the environmental parameters of the LCA and LCI 9
6 Additional environmental information 12
Annex | Declaration of the environmental parameters of the LCA and

the LCI for the format of MINIMUM environmental impact 13
Annex Il Declaration of the environmental parameters of the LCA and

the LCI for the format of MAXIMUM environmental impact 16

References 19

TAU AENOR

I3

CUATULCO. Confia



AENOR

Confia

A verified enviromental declaration

GlobalEPD



GlobalEPD

A VERIFIED ENVIRONMENTAL DECLARATION

Environmental
Product
Declaration

EN I1SO 14025:2010
EN 15804:2012+A1:2013

GlobalEPD Code: 002-034 renovation 1

AENOR

Confia

Ceramic Tiles. Glazed stoneware
(BIb clasitication according to
EN 14411: 2016)

Date of issue: 2020-01-28
Expiry date: 2025-01-27

TAU CERAMICA SOLUTIONS, S.L.U.




TAU

The EPD holder is responsible for the content of the Declaration. The
holder is responsible for keeping the records and documents supporting
the content of the Declaration

Holder of the Declaration

Tau Ceramica Solutions, S.L.U.

Carrer del Toll, 18 Tel (+34) 964 56 54 84
i 12200 Onda (Castellon) Mail tau@tauceramica.com
CUATULO. Espana Web www.tauceramica.com
LCA Study
B
m Instituto de Tecnologia Ceramica — (ITC-AICE)
J Campus Universitario Riu Sec,
AICE Ui Avda. de Vicent Sos Baynat sjn Tel (+34) 964 34 24 24
12006 Castellon Mail r_medioambientegjitc.uji.es
Instituto de Tecnologia Ceramica Espania Web http:jwww.itc.uji.es
Operator of the Global EPD Programme
AENOR Internacional SA.U.
Génova 6 Tel (+34) 902 102 201
. 28004 Madrid Mail aenordap@saenor.com
Confia Espana web WWW.3enor.com

EPD

AVERIFIED ENVIRONMENTAL DECLARATION

AENOR is a founding member of ECO Platform, the European Association
of Environmental Declarations verification Programmes

GlobalEPD-RCP-002 rev. 1
CEN standard EN 15804:2012+A1:2013 serves as the core RCP

Internal

Independent verification of the declaration and data, according to

EN 1SO 14025:2010

v

External

Verification Body

AENOR

AENOR

Confia



1 General information

1.1.  The organization

PAMESA CERAMICA is the parent company of the
Pamesa Group, which aims to be a leading benchmark
in the design, manufacture and marketing of ceramic
products that satisfies its customers’ needs and gua-
rantees excellent quality, design and value for money.

1.2.  Scope of the Declaration

This Environmental Product Declaration includes envi-
ronmental information about a product aggrupation
manufactured by PAMESA CERAMICA and marketed
by TAU CERAMICA SOLUTIONS, in the geographical
and technological environment of Spain in the year
2018.

The results shown present the environmental beha-
viour of the ceramic coverings belonging the average
BIb group, as well as the environmental data of the
tiles which present a minimum and maximum impact,
thus delimitating the results obtained in the LCFA for
the average product. The scope of this Environmental
Product Declaration (from now on EPD) is from
cradle-to-gate.

13.  Lyfe cycle and conformity

This EPD was drafted and verified in accordance with
the EN ISO 14025:2010 and EN 15804:2012+A1:2013
Standards and the Product Category Rules (PCR) listed
in table 1.

This EPD includes the lifecycle stages listed in table 2.
The EPD type is cradle-to-gate.

This EPD may not be comparable with those develo-
ped in other programs or under different reference
documents; it may not be comparable with EPD that
are not developed under EN 15804:2012+A1:2013
standard. In the same way, Environmental Product
Declarations cannot be subject to comparison if the
origin of the data is different [(the databases, for
example), if not all relevant information modules
are included, or if they are not based on the same
scenarios.

Comparison of construction products shall be based
on the same function, using the same functional unit
at building level (or architectural or civil engineering
works), i.e. including the performance of the product
during the life cycle and the requirements stated in
EN 1SO 14025:2010.

Title Ceramic tiles
Registration code | GlobalEPD-RCP-002 rev. 1
Issue date 2018/07/11

Conformity UNE-EN 15804
Programme GlobalEPD

Table 1. Information about the PCR

TAU
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5, Al  Raw material supply X
é g’ A2  Transport to the manufacturer X
&7 A3 Manufacturing X
g; A4 Transport to the building site MNA
S A5 Installation | construction MNA
Bl  Use NR
B2  Maintenance MNA
gr;" B3 Repair NR
5 B4 Replacement NR
3 B5  Refurbishment NR
B6  Operational energy use NR
B7  Operational water use NR
C1  De-construction | demolition NR
'% €2 Transport MNA
u‘; 03 Waste processing MNA
C4  Disposal MNA
D Reuse, recovery andjor recycling X
potentials

X = Module included in the LCA; NR = Not relevant module;
MNA = Module not assessed

Table 2. System boundary. Information modules included
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2  The product

21.  Identification of the product

This Environmental Product Declaration covers the
ceramic tiles pertaining the water absorption group
BIb (glazed stoneware tiles), classification based on
EN 14411:2016 (equivalent to 1S013006:2018), this is
their water absorption is between 0.5% and 39.

The glazed stoneware ftiles included in the study cover
different models with different formats. The thickness
formats included in the scope of this EPD are from
8.5mm to 10.5mm, with an average weight of 20.8 kg|
m2.

The results of the formats included in the boundary
of the present EDP are shown in the Annexes, they
present the maximum and minimum environmental
impact, and correspond with the 60.8x60.8 cm format
of 8mm of thicknesses and 75x75 cm format of 10.58
mm of thicknesses respectively.

2.2.  Intended use of the product

The function of the product is to cover surfaces. In
this study the environmental behaviour of the glazed
stoneware tiles as indoor house surface covering has
been assessed, however, the versatility of these pieces
allows them to be installed in other places, such as
offices, stores, hospitals, etc, in indoor and outdoor
environments, as well as covering walls and other
surfaces.

The product features are included in the technical
datasheets which can be requested from the manu-
facturer, being them, the ones required by the EN
14411:2016 standard.

GlobalEPD
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23.  Composition of the product

None of the end-product components are included in
the Candidate List of substances of very high concern
for authorisation.

Raw

s Content Units
materials

Clay, feldspar, sand, kaolin, defloccu-

lant, unfired and fired tile scrap S kgjm?

Feldspar, carbonates, quartz, borates,
silicates, kaolin, zirconium 4% kg/m?
oxide, clays, zinc oxide, etc.

Table 3. Composition of the product
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3 Information regarding the LCA

3.1. Life cycle analysis

The Life Cycle Analysis which is the base of the present
EPD has been carried out from the data directly
provided by the manufacturer PAMESA CERAMICA,
concerning its porcelain stoneware tiles manufactu-
red in 2018 in six different production centers.

The Life Cycle Analysis in which this declaration is
based has been carried out following the ISO 14040
and 1SO 14044 standards and the GlobalEPD RCP-002
rev. 1 document of ceramic coverings of the Global
EPD Programme administrated by AENOR, which
meets the EN 15804:2012+A1:2013 standard.

The results associated to the ceramic tiles of highest
and lowest environmental impact (which correspond
with 30x30 cm and 8 mm of thickness, and 60x60
cm and 14 mm of thickness formats, respectively),
are included in the Annexes | and Il. The LCA has
been carried out using GaBi 9.1.053 software and
the data base version 8007 (Thinkstep). The cha-
racterization factors used are those included in EN
15804:2012+A1:2013 standard.

3.2.  Functional Unit

The functional unit considered is the covering of 1 m?
surface (floor) for 50 years with ceramic tiles of Blb

group.

33.  Reference service life

The Service Life of the product is the same as that
of the building where it is installed if it is installed
correctly, as it is a durable product which does not
require substitution. A Reference Service Life of 50
years has been considered.

3.4.  Allocation and cut-off criteria

In this cradle-to-gate LCA study, a cut-off rule of 19
for the energy use (renewable and non -renewable)
and 19 of total mass in those unitary processes, whose
data is insufficient, have been applied. In total, more
than 959 of all mass and energy inputs and outputs
of the system have been included, excluding the not
available nor quantified data.

Figure 1. Product installed
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he excluded dataset are:

* Diffuse particulate emissions generated by
transport and storage of powdery raw materials.

*  Non-regulated channelled emissions from
combustion stage (spray drying, ceramic tiles
drying and firing stage).

* The waste recycling and reuse processes
generated throughout the life cycle of ceramic
tiles based on Product Category Rules [PCR).
However, the waste recycling process and their
benefits are considered in module D.

* Industrial machinery and equipment manu-
facture, owing to the lack of currently available
data, the costjcomplexity of analysis and the
relatively low environmental impact per FU com-
pared to other processes in the case of building
products. In addition, these processes are not
included in the used databases. Waste generated
during the maintenance of this machinery and
equipment are also excluded due to the low
impact caused.

3.5.  Representativeness, quality and selection
of datas

The raw data has been directly provided by PAMESA,
this data corresponds to six production centres of the
enterprise property. The secondary data comes from
GaBi database, 8007 compilation and it has been

EPD
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modelized with GaBi 9.1.053 version. All data corres-
pond to a 2018 geographical Spanish scene.

he results presented are representative of ceramic
coverings, expressed as average values weighted by
the production of the ceramic coverings pertaining
BIb group, delimiting it by the products which present
the minimum and maximum environmental impact.

3.6.  Other calculation rules and hypotheses

The load assignments applied have been the neces-
sary ones to make it possible to quantify the specific
data of covering tiles, as well as to carry out the neces-
sary calculations to assign the associated data to the
products which present a maximum and a minimum
environmental impact.
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4 System boundaries, scenarios and additional technical information

41.  Processes that precedes manufacturig
(upstream) and manuﬁ\ctuing of the product
(A1-A3)

The present environmental product declaration refers
to the environmental behaviour of ceramic tiles manu-
factured by PAMESA.

All the product stage modules relevant for the ceramic
coverings according to the RCP have been included.

PRODUCT STAGE

A1. Raw material supply
v

A2. Transport to the manufacturer
¥

v

{ Raw materials preparation |~|
v :

L Milling = Waer |

: \ ! .

o Spray-drying | :
e | 22 i
1 Shaping | i
i v :
| Glazing and decoration | Glaze, |
: ¥ engobe, inks :
| Firing | i
: v !
1 Sorting | i
: v !
; Additional mechanical m i
i treatments | Vater | i
i Packing and baling | Cardboard, i
: plastic, wood :

_______________________________________________

Figure 2. Product stage

Raw materials supply and transport (A1 and A2)

The raw materials required for the ceramic tiles manu-
facturing are classified as: plastic raw materials and
non-plastic or degreasing raw materials. In general, it
can be accepted that the proportion among these two
types of raw materials should be such that the mixture
obtained is as plastic as necessary to correctly mould

TAU
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the piece, and at the same time, it confers the enough
resistance on green tiles to process them. The key plastic
raw materials are clays and kaolins. The more common
non-plastic or degreasing raw materials are silica sands
and alkaline feldspars. Other raw materials to consider
are the residues of the own plant, these can be sludge
or fired or unfired tile scrap, which are introduced into
the raw materials milling stage.

Regarding glaze raw materials, the most used in the
formulation are the following ones: quartz, kaolin,
alkaline feldspars, nepheline, calcium carbonate,
dolomite, zircon, wollastomita, calcined alumina and
ceramic frits. Moreover, ceramic pigments prepared in
an external comany are also used, generally by oxide
calcination and additives, (deflocculants, bindings) in
order to maintain the optimal rheologic properties of
the suspension which would assist the glazing opera-
tions and the obtention of the required aspect (texture
and colour uniformity).

The ceramic frits are insoluble glasses, prepared in an
external company by complete fusion of their original
raw materials, called “frits”. It is estimated that around
359 of the raw materials used in the glaze applied
on porcelain stoneware tiles are submitted to fritting
process.

The raw materials used have different origins according
to their nature and properties. The raw materials coming
from outside Spain are transported by freighter to the
port of Castell6, and from there by truck to the produc-
tion plants. For sea transport the freighter selected is
a transoceanic one, whose distance traversed depends
on the origin of each case, whereas for road transport
a 27t truck which meets the Euro6 standard has been
chosen. All raw materials are transported in bulk, that
is, they do not require packaging material, except the
decoration materials which are transported in a 17,3t
payload truck which meets the Euro 5 standard, from
the frits and glaze factory to PAMESA CERAMICA plants.

Manufacturing (A3)

The raw material preparation of PAMESA CERAMICA is
carried out by enterprises of the same business group. In
this process the origin and the proportion of raw mate-
rials is defined, adjusting it to the production process
characteristics and the final performance required.

Once the spray — dried granule has been obtained, it is
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transported to the manufacturing plants. This process
and the following treatments applied to the ftiles are
carried out in PAMESA’s facilities. The procedure is
the following: the spry-dried powder is discharged in
storage hoppers and with a feed system based in con-
veyor belts with weight control, this granule is sent to
the forming stage by uniaxial dry pressing, carried out
by hydraulic or oleodinamic presses. This is the most
indicated method to control the pressing cycle.

The pieces formed are placed in a continuous dryer
to reduce their humidity, duplicating or triplicating
their mechanical resistance, which allows for their
subsequent processing.

The tiles coming from the dryer are covered with one
or more thin layers of engobe and glaze, which are
applied over the ceramic body through spraying and
digital glaze techniques. Then, they are decorated
using different types of applications, where the most
widespread is the inkjet one and to a lesser extent, the
decoration using grains and photogravure. This treat-
ment is used to confer the product surface a series of
technique and aesthetic features, as impermeability,
ease of cleaning, brightness, colour, superficial texture,
chemical and mechanical resistance.

Firing is the most important stage of the ceramic tiles
production process, as it is when the pieces, previously
shaped, experience a fundamental modification of
their features, resulting in a tough, water and chemi-
cal resistant product. The ceramic pieces are subject to
a single firing single-deck roller kilns.

Once the quality controls are met, the classified pieces
are packaged in primary cardboard packs and wood
pallets. Finally, they are covered with film.

4.2. Benefits and loads beyond the system
boundary

It has been considered that loads are avoided in the

gestion of packing residues (cardboard, plastic and
wood) generated during the manufacturing stage.

EPD AENOR
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GlobalEPD 002-034 renovation 1 9

5 Declaration of the environmental parameters of the LCA and LCI

The following table includes the averaged data of
theLCA parameters,

The results associated with ceramic tiles that have
agreater and lesser environmental impact are presen-
ted in Annexes | and II.

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 a1 @ (e} Ca D

(alF~: : -2,0E-
’¢ 20 4,0E-01 6,4 03
()

o
‘(’é DDF 5,2E-08 21E-11 -3,2E-10 -2,4E-10
1

81E-03 3,5E-03 6,1E-03 -9,3E-06

1,7E-03 3,7E-04 6,0E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -2,2E-06

. LIl 66F-04 2,1E-04 6,5E-04 -1,2E-06
2
57
f ADP 1,6E-06 23E-08 | -62E-08 -1,6E-10
yV
=4
f ADFP 28,0 54 107,0 -4,0E-02
&/
GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table 4. Parameters describing environmental impacts defined in EN 15804
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 Ba B5 B6 B7 C1 2 c3 C4 D
119 2’31E' 7i71E -8,4E-02
0 o o o
119 | 23E01 | 77611 -84E-02
323 54 1080 -5,4E-02

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

323 s4 | 1080 5,4E-02
£Y
e 0 0 0 0
oMo
S 0 0 0 0
e
DIV
0 0 0 0
‘ 38 | 2002 | 24E-01 1,8E-04

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 5. Parameters describing resource use

GlobalEPD AENOR
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D

AN\ NG o | o s
B oo || Kl
A S 11 | 59E 0 17E-
03 06 06
0 0 0 0

MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA

Y
e
0 0 0 -1,1E-
ohlo 02
0 0 0 0
0 0 0 0
0 0 0 0

HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 6. Parameters describing output flows and waste categories
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6 Additional environmental information

6.1. Indoor emissions

During the manufacturing process of ceramic tiles,
they are put through a thermal process that exceeds
1000 °C. At such temperatures, any organic compound
present in the compositions breaks down, with the
result of producing an inert end product that is free
of volatile organic compounds that can be emitted in
its use phase.

6.2. Release to soil and water

The ceramic tiles do not emit any compounds into
the land or into water once installed by the customer
in their end use stage, since the product is virtually
inert and so does not undergo physical, chemical or
biological transformations, is neither soluble nor com-
bustible, does not react either physically or chemically
or in any other way, is not biodegradable, does not
negatively affect other materials with which it comes
into contact in a way that may give rise to environ-
mental pollution or to damage to human health. It is
a non-leaching product, so that it does not endanger
the quality of surface water or groundwater.

GlobalEPD
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ANNEX I Declaration of the environmental parameters of the LCA and

the LClI for the format of MINIMUM environmental impact

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 (o) a3 C4 D
,*'; COZ E
-5,9E-
bd 18 2,8E-01 53 04
\A
<2
v
“’ DDP 4,7E-08 2,1E-11 -3,6E-10 -1,2E-10
1

2N
f ? AP 7,8E-03 9,6E-04 2,5E-03 -2,3E-06
A/

1,6E-03 13E-04 4,7E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -98E-07

. POCF 6,1E-04 7,5E-05 4,4E-04 -3,1E-07

AT

1

f ? ADF 14E-06 | 18E-08 | -14E-07 -53E-11
&/

<4
f ? ADFP 249 38 90,3 -7,4E-03
A/

GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO,)> eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE  [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table I.1. Parameters describing environmental impacts defined in EN 15804
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 Ba B5 B6 B7 C1 2 c3 C4 D
110 2§1E_ 7i71E -1,2E-02
0 o o o
110 | 20E01 | 77611 -12E-02
28,7 38 918 -1,4E-02

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

287 38 91,8 -1,4E-02
oy
e 0 0 0 0
oMo
Y 0 0 0 0
L
DIV
0 0 0 0
‘ 35 15602 | 20E-01 7,8E-05

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 1.2. Parameters describing resource use

GlobalEPD AENOR
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (&) G Ca D
ﬁ S 20E- o 15E- 16E-
03 02 05
1,2E- -1,5E-
) 80 02 516 03
) 1,2E- 5,2E- 7,3E- 8,8E-
A 03 06 09 07
0 0 0 0
£ MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA
e
0 0 0 -3,5E-
OYO 03
0 0 0 0
0 0 0 0
0 0 0 0
HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 1.3. Parameters describing output flows and waste categories
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16 A verified environmental declaration

ANNEX Il Declaration of the environmental parameters of the LCA

and the LCI for the format of MAXIMUM environmental impact

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D
fv';.. co, E
-51F-
s 2,2 5,0E-01 7,6 03
\A
1
‘4
“’ DDP 5,8E-08 2,1E-11 -19E-10 -5.2E-10
7

=N
f ? AP 8,6E-03 4,1E-03 9,4E-03 -2,5E-05
»Yy

1,8E-03 4,4E-04 8,4E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -49E-06

. POCF 7,0E-04 2,5E-04 8,8E-04 -3,1E-06

AT

12
f ? ADP 1,7E-06 3,0E-08 2,6E-07 -4,1E-10
»Y

=4
f ? ADFP 315 69 125,0 -1,1E-01
»Yy

GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO, eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table I1.1. Parameters describing environmental impacts defined in EN 15804

GlobalEPD AENOR
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (] G C4 D

130 | 21F | 32 2,4E-01
0 0 0 0

130 | 31601 | 32 24E-01

362 | 69 | 1270 14E-01
0 0 0 0

MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA

36,2 6,9 127,0 -1,4E-01
0 0 0 0
0 0 0 0
0 0 0 0

43 26E-02 | 48E-01 39E-04

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE  [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

FwW [m?] Net use of fresh water

Table I1.2. Parameters describing resource use
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D

A ) 2,0E- 0 19E- 6,5E-
03 02 05

2,1E- -6,5E-
) 104 02 49 03

SN 16E- | 91F- | 78E- 34E-
A 03 06 04 06

MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA

Y
e
0 0 0 -2,7E-
ohlo 02
0 0 0 0
0 0 0 0
0 0 0 0

HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 11.3. Parameters describing output flows and waste categories
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1 General information

1.1.  The organization

PAMESA CERAMICA is the parent company of the
Pamesa Group, which aims to be a leading benchmark
in the design, manufacture and marketing of ceramic
products that satisfies its customers’ needs and gua-
rantees excellent quality, design and value for money.

1.2.  Scope of the Declaration

This Environmental Product Declaration includes envi-
ronmental information about a product aggrupation
manufactured by PAMESA CERAMICA and marketed
by TAU CERAMICA SOLUTIONS, in the geographical
and technological environment of Spain in the year
2018.

The results shown present the environmental beha-
viour of the ceramic coverings belonging the average
Blla group, as well as the environmental data of the
tiles which present a minimum and maximum impact,
thus delimitating the results obtained in the LCFA for
the average product. The scope of this Environmental
Product Declaration (from now on EPD) is from
cradle-to-gate.

13.  Lyfe cycle and conformity

This EPD was drafted and verified in accordance with
the EN ISO 14025:2010 and EN 15804:2012+A1:2013
Standards and the Product Category Rules (PCR) listed
in table 1.

This EPD includes the lifecycle stages listed in table 2.
The EPD type is cradle-to-gate.

This EPD may not be comparable with those develo-
ped in other programs or under different reference
documents; it may not be comparable with EPD that
are not developed under EN 15804:2012+A1:2013
standard. In the same way, Environmental Product
Declarations cannot be subject to comparison if the
origin of the data is different [(the databases, for
example), if not all relevant information modules
are included, or if they are not based on the same
scenarios.

Comparison of construction products shall be based
on the same function, using the same functional unit
at building level (or architectural or civil engineering
works), i.e. including the performance of the product
during the life cycle and the requirements stated in
EN 1SO 14025:2010.

Title Ceramic tiles
Registration code | GlobalEPD-RCP-002 rev. 1
Issue date 2018/07/11

Conformity UNE-EN 15804
Programme GlobalEPD

Table 1. Information about the PCR

TAU
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5, Al  Raw material supply X
é g’ A2  Transport to the manufacturer X
&7 A3 Manufacturing X
g; A4 Transport to the building site MNA
S A5 Installation | construction MNA
Bl  Use NR
B2  Maintenance MNA
gr;" B3 Repair NR
5 B4 Replacement NR
3 B5  Refurbishment NR
B6  Operational energy use NR
B7  Operational water use NR
C1  De-construction | demolition NR
'% €2 Transport MNA
u‘; 03 Waste processing MNA
C4  Disposal MNA
D Reuse, recovery andjor recycling X
potentials

X = Module included in the LCA; NR = Not relevant module;
MNA = Module not assessed

Table 2. System boundary. Information modules included
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2  The product

21.  Identification of the product

This Environmental Product Declaration covers the
ceramic tiles pertaining the water absorption group
Blla (glazed stoneware tiles), classification based on
EN 14411:2016 (equivalent to 1S013006:2018), this is
their water absorption is between 39 and 6%.

The glazed stoneware ftiles included in the study cover
different models with different formats. The thickness
formats included in the scope of this EPD are from
8mm to 11mm, with an average weight of 17.4 kg/m2.

The results of the formats included in the boundary
of the present EDP are shown in the Annexes, they
present the maximum and minimum environmental
impact, and correspond with the 31x31 cm format of
8mm of thicknesses and 60x60 cm format of 11 mm
of thicknesses respectively.

2.2.  Intended use of the product

The function of the product is to cover surfaces. In
this study the environmental behaviour of the glazed
stoneware tiles as indoor house surface covering has
been assessed, however, the versatility of these pieces
allows them to be installed in other places, such as
offices, stores, hospitals, etc, in indoor and outdoor
environments, as well as covering walls and other
surfaces.

The product features are included in the technical
datasheets which can be requested from the manu-
facturer, being them, the ones required by the EN
14411:2016 standard

GlobalEPD
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23.  Composition of the product

None of the end-product components are included in
the Candidate List of substances of very high concern
for authorisation.

Raw

s Content Units
materials

Clay, feldspar, sand, kaolin, defloccu-

lant, unfired and fired tile scrap S kgjm?

Feldspar, carbonates, quartz, borates,
silicates, kaolin, zirconium 6% kg/m?
oxide, clays, zinc oxide, etc.

Table 3. Composition of the product
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3 Information regarding the LCA

3.1.  Life cycle analysis

The Life Cycle Analysis which is the base of the present
EPD has been carried out from the data directly
provided by the manufacturer PAMESA CERAMICA,
concerning its porcelain stoneware tiles manufactu-
red in 2018 in six different production centers.

The Life Cycle Analysis in which this declaration is
based has been carried out following the 1SO 14040
and 1SO 14044 standards and the GlobalEPD RCP-002
rev. 1 document of ceramic coverings of the Global
EPD Programme administrated by AENOR, which
meets the EN 15804:2012+A1:2013 standard.

The results associated to the ceramic tiles of highest
and lowest environmental impact (which correspond
with 30x30 cm and 8 mm of thickness, and 60x60
cm and 14 mm of thickness formats, respectively),
are included in the Annexes | and Il. The LCA has
been carried out using GaBi 9.1.053 software and
the data base version 8.007 (Thinkstep). The cha-
racterization factors used are those included in EN
15804:2012+A1:2013 standard.

3.2.  Functional Unit

The functional unit considered is the covering of 1 m?
surface (floor) for 50 years with ceramic tiles of Blla

group.
33.  Reference service life

The Service Life of the product is the same as that
of the building where it is installed if it is installed
correctly, as it is a durable product which does not
require substitution. A Reference Service Life of 50
years has been considered.

3.4.  Allocation and cut-off criteria

In this cradle-to-gate LCA study, a cut-off rule of 19
for the energy use (renewable and non -renewable)
and 19 of total mass in those unitary processes, whose
data is insufficient, have been applied. In total, more
than 959 of all mass and energy inputs and outputs
of the system have been included, excluding the not
available nor quantified data.

Figure 1. Product installed



he excluded dataset are:

* Diffuse particulate emissions generated by
transport and storage of powdery raw materials.

*  Non-regulated channelled emissions from
combustion stage (spray drying, ceramic tiles
drying and firing stage).

* The waste recycling and reuse processes
generated throughout the life cycle of ceramic
tiles based on Product Category Rules [PCR).
However, the waste recycling process and their
benefits are considered in module D.

* Industrial machinery and equipment manu-
facture, owing to the lack of currently available
data, the costjcomplexity of analysis and the
relatively low environmental impact per FU com-
pared to other processes in the case of building
products. In addition, these processes are not
included in the used databases. Waste generated
during the maintenance of this machinery and
equipment are also excluded due to the low
impact caused.

3.5.  Representativeness, quality and selection
of datas

The raw data has been directly provided by PAMESA,
this data corresponds to six production centres of the
enterprise property. The secondary data comes from
GaBi database, 8007 compilation and it has been

EPD
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modelized with GaBi 9.1.053 version. All data corres-
pond to a 2018 geographical Spanish scene.

he results presented are representative of ceramic
coverings, expressed as average values weighted by
the production of the ceramic coverings pertaining
Blla group, delimiting it by the products which present
the minimum and maximum environmental impact.

3.6.  Other calculation rules and hypotheses

The load assignments applied have been the neces-
sary ones to make it possible to quantify the specific
data of covering tiles, as well as to carry out the neces-
sary calculations to assign the associated data to the
products which present a maximum and a minimum
environmental impact.
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4 System boundaries, scenarios and additional technical information

41.  Processes that precedes manufacturig
(upstream) and manuﬁ\ctuing of the product
(A1-A3)

The present environmental product declaration refers
to the environmental behaviour of ceramic tiles manu-
factured by PAMESA.

All the product stage modules relevant for the ceramic
coverings according to the RCP have been included.

PRODUCT STAGE

A1. Raw material supply
v
A2. Transport to the manufacturer

v

{ Raw materials preparation |~|
v :

L Milling = Waer |

: \ ! .

o Spray-drying | :
e | 22 i
1 Shaping | i
i v :
| Glazing and decoration | Glaze, |
: ¥ engobe, inks :
| Firing | i
: v !
1 Sorting | i
: v !
; Additional mechanical m i
i treatments | Vater | i
i Packing and baling | Cardboard, i
: plastic, wood :

_______________________________________________

Figure 2. Product stage

Raw materials supply and transport (A1 and A2)

The raw materials required for the ceramic tiles manu-
facturing are classified as: plastic raw materials and
non-plastic or degreasing raw materials. In general, it
can be accepted that the proportion among these two
types of raw materials should be such that the mixture
obtained is as plastic as necessary to correctly mould

TAU
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the piece, and at the same time, it confers the enough
resistance on green tiles to process them. The key
plastic raw materials are clays and kaolins. The more
common non-plastic or degreasing raw materials are
silica sands and alkaline feldspars. Other raw materials
to consider are the residues of the own plant, these
can be sludge or fired or unfired tile scrap, which are
introduced into the raw materials milling stage.

Regarding glaze raw materials, the most used in the
formulation are the following ones: quartz, kaolin,
alkaline feldspars, nepheline, calcium carbonate,
dolomite, zircon, wollastomita, calcined alumina and
ceramic frits. Moreover, ceramic pigments prepared in
an external comany are also used, generally by oxide
calcination and additives, (deflocculants, bindings) in
order to maintain the optimal rheologic properties of
the suspension which would assist the glazing opera-
tions and the obtention of the required aspect (texture
and colour uniformity).

The ceramic frits are insoluble glasses, prepared in an
external company by complete fusion of their original
raw materials, called “frits”. It is estimated that around
359 of the raw materials used in the glaze applied
on porcelain stoneware tiles are submitted to fritting
process.

The raw materials used have different origins accor-
ding to their nature and properties. The raw materials
coming from outside Spain are transported by freighter
to the port of Castell6, and from there by truck to the
production plants. For sea transport the freighter selec-
ted is a transoceanic one, whose distance traversed
depends on the origin of each case, whereas for road
transport a 27t truck which meets the Euro6 standard
has been chosen. All raw materials are transported in
bulk, that is, they do not require packaging material,
except the decoration materials which are transpor-
ted in a 17,3t payload truck which meets the Euro 5
standard, from the frits and glaze factory to PAMESA
CERAMICA plants.

Manufacturing (A3)

The raw material preparation of PAMESA CERAMICA is
carried out by enterprises of the same business group.
In this process the origin and the proportion of raw
materials is defined, adjusting it to the production
process characteristics and the final performance
required.

AENOR
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Once the spray — dried granule has been obtained, it is
transported to the manufacturing plants. This process
and the following treatments applied to the ftiles are
carried out in PAMESA’s facilities. The procedure is
the following: the spry-dried powder is discharged in
storage hoppers and with a feed system based in con-
veyor belts with weight control, this granule is sent to
the forming stage by uniaxial dry pressing, carried out
by hydraulic or oleodinamic presses. This is the most
indicated method to control the pressing cycle.

The pieces formed are placed in a continuous dryer
to reduce their humidity, duplicating or triplicating
their mechanical resistance, which allows for their
subsequent processing.

The tiles coming from the dryer are covered with one
or more thin layers of engobe and glaze, which are
applied over the ceramic body through spraying and
digital glaze techniques. Then, they are decorated
using different types of applications, where the most
widespread is the inkjet one and to a lesser extent, the
decoration using grains and photogravure. This treat-
ment is used to confer the product surface a series of
technique and aesthetic features, as impermeability,
ease of cleaning, brightness, colour, superficial texture,
chemical and mechanical resistance.

Firing is the most important stage of the ceramic tiles
production process, as it is when the pieces, previously
shaped, experience a fundamental modification of
their features, resulting in a tough, water and chemi-
cal resistant product. The ceramic pieces are subject to
a single firing single-deck roller kilns.

Once the quality controls are met, the classified pieces
are packaged in primary cardboard packs and wood
pallets. Finally, they are covered with film.

4.2. Benefits and loads beyond the system
boundary

It has been considered that loads are avoided in the

gestion of packing residues (cardboard, plastic and
wood) generated during the manufacturing stage.

EPD AENOR
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5 Declaration of the environmental parameters of the LCA and LCI

The following table includes the averaged data of
theLCA parameters,

The results associated with ceramic tiles that have
agreater and lesser environmental impact are presen-
ted in Annexes | and II.

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 a1 @ (e} Ca D

f * P 9,1E-01 | 3,4E-01 6,4 “71E-
’ 04
()

o
‘(’é DDP 1,9E-08 2,4E-11 -4,4E-10 -1,2E-10
1

6,5E-03 6,6E-04 4,1E-03 -3,0E-06

1,4E-03 1,2E-04 53E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -1,0E-06

. D6 50E04 | 66E-05 | 54E-04 -3,9E-07
2
57
f ADP 81E-07 24E-08 | -21E-07 -6,3E-11
yV
=4
f ADFP 156 49 101,0 -1,2E-02
&/
GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table 4. Parameters describing environmental impacts defined in EN 15804
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (&) G C4 D

84 2’§1E ] 8’191E ] -1,1E-02
0 0 0 0

84 | 26E-01 | 89E-11 -1,1E-02

183 47 | 1030 -1,8F-02

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

183 47 1030 -1,8E-02
oy
e 0 0 0 0
oMo
Y 0 0 0 0
L
DIV
0 0 0 0
‘ 17 19E-02 | 22E-01 8,4E-05

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 5. Parameters describing resource use

GlobalEPD AENOR
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (&) G Ca D
A ) 2,2E- 0 11E- 1,6E-
03 02 05
1,6E- -1,5E-
D 55 » 457 03
0 7,8E- 6,4E- 5,6E- 8,4E-
A 04 06 09 07
0 0 0 0
£ MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA
e
0 0 0 -3,5E-
@l ® 03
0 0 0 0
0 0 0 0
0 0 0 0
HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 6. Parameters describing output flows and waste categories
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6 Additional environmental information

6.1. Indoor emissions

During the manufacturing process of ceramic tiles,
they are put through a thermal process that exceeds
1000 °C. At such temperatures, any organic compound
present in the compositions breaks down, with the
result of producing an inert end product that is free
of volatile organic compounds that can be emitted in
its use phase.

6.2. Release to soil and water

The ceramic tiles do not emit any compounds into
the land or into water once installed by the customer
in their end use stage, since the product is virtually
inert and so does not undergo physical, chemical or
biological transformations, is neither soluble nor com-
bustible, does not react either physically or chemically
or in any other way, is not biodegradable, does not
negatively affect other materials with which it comes
into contact in a way that may give rise to environ-
mental pollution or to damage to human health. It is
a non-leaching product, so that it does not endanger
the quality of surface water or groundwater.

GlobalEPD
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ANNEX I Declaration of the environmental parameters of the LCA and

the LClI for the format of MINIMUM environmental impact

Al A2 A3 A4 | A5 B1 B2 B3 B4 B5 B6 | B7 1 Q [ec} C4 D
v CO,
-6,2E-
b 74E-01 | 2,4E-01 638 o
yv
’; g’
‘f" DDF 1,5E-08 18E-11 | -60E-10 -80E-11
1
N
f AP 6,1E-03 1,4E-03 4,6E-03 -2,8E-06
\A 2
I 13E-03 1,7E-04 6,6E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -7,1E-07
. 0 4,5E-04 9,2E-05 59E-04 -3,5E-07
AT
57
f ? ADF 6,3E-07 15E-08 | -43E-07 -53E-11
\A
<4
f ADFP 13,0 32 1120 -1,3E-02
\A 2
GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO,)> eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources
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Table I.1. Parameters describing environmental impacts defined in EN 15804
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 Ba B5 B6 B7 C1 2 c3 C4 D

68 1’515 S'flE' -6,6E-03
0 o o o

68 | 15E-01 | 68E-11 -6,6E-03

153 32 1170 -1,7E-02

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

153 32 117,0 -1,7E-02
oy
e 0 0 0 0
oMo
Y 0 0 0 0
L
DIV
0 0 0 0
‘ 13 12E-02 | 24E-01 6,2E-05

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 1.2. Parameters describing resource use
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q (6] C4 D
A ) 1,7E- 0 1,9E- 1,1E-
03 02 05
1,0E- -9,9E-
D 47 » 425 04
) 6,6E- 4.3E- 6,2E- 5,2E-
A 04 06 09 07
0 0 0 0
£ MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA
e
0 0 0 -2,4E-
L J LJ 03
0 0 0 0
0 0 0 0
0 0 0 0
HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 1.3. Parameters describing output flows and waste categories
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16 A verified environmental declaration

ANNEX Il Declaration of the environmental parameters of the LCA

and the LCI for the format of MAXIMUM environmental impact

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D
fv';.. co, E
-5,7E-
o 86E-01 | 3,0E-01 7,1 o
\A
.
v
«’ N 15608 | 19E-11 | -3,9E-10 -1,2E-10
1

=N
f ? AP 6,4E-03 2,3E-03 6,7E-03 -2,2E-06
»Yy

1,4E-03 2,5E-04 6,2E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -99E-07

. POCF 5,0E-04 1,4E-04 6,9E-04 -3,0E-07

AT

12
f ? ADP 6,8E-07 1,8E-08 -1,4E-07 -52E-11
»Y

=4
f ? ADFP 15,7 41 1110 -6,6E-03
»Yy

GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO, eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table I1.1. Parameters describing environmental impacts defined in EN 15804
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (] G C4 D
e | M| 80F -88E-03
0 0 0 0

76 | 19E01 | 69E11 88E-03

184 | 41 | 1130 13602
0 0 0 0

MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA

184 41 113,0 -1,3E-02
0 0 0 0
0 0 0 0
0 0 0 0

14 15E-02 | 24E-01 79E-05

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE  [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

FwW [m?] Net use of fresh water

Table I1.2. Parameters describing resource use
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D

B » GRS 16E-
03 03 05

13E- -1,6E-
) 6,1 02 518 03

SN 83E- | 55E- | 76E- 9,0E-
A 04 06 09 07

MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA

Yy
e
0 0 0 -3,3E-
D'O 03
0 0 0 0
0 0 0 0
0 0 0 0

HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 11.3. Parameters describing output flows and waste categories
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1 General information

1.1.  The organization

PAMESA CERAMICA is the parent company of the
Pamesa Group, which aims to be a leading benchmark
in the design, manufacture and marketing of ceramic
products that satisfies its customers’ needs and gua-
rantees excellent quality, design and value for money.

1.2.  Scope of the Declaration

This Environmental Product Declaration includes envi-
ronmental information about a product aggrupation
manufactured by PAMESA CERAMICA and marketed
by TAU CERAMICA SOLUTIONS, in the geographical
and technological environment of Spain in the year
2018.

The results shown present the environmental beha-
viour of the ceramic coverings belonging the average
BIII group, as well as the environmental data of the
tiles which present a minimum and maximum impact,
thus delimitating the results obtained in the LCFA for
the average product. The scope of this Environmental
Product Declaration (from now on EPD) is from
cradle-to-gate.

13.  Lyfe cycle and conformity

This EPD was drafted and verified in accordance with
the EN ISO 14025:2010 and EN 15804:2012+A1:2013
Standards and the Product Category Rules (PCR) listed
in table 1.

This EPD includes the lifecycle stages listed in table 2.
The EPD type is cradle-to-gate.

This EPD may not be comparable with those develo-
ped in other programs or under different reference
documents; it may not be comparable with EPD that
are not developed under EN 15804:2012+A1:2013
standard. In the same way, Environmental Product
Declarations cannot be subject to comparison if the
origin of the data is different [(the databases, for
example), if not all relevant information modules
are included, or if they are not based on the same
scenarios.

Comparison of construction products shall be based
on the same function, using the same functional unit
at building level (or architectural or civil engineering
works), i.e. including the performance of the product
during the life cycle and the requirements stated in
EN 1SO 14025:2010.

Title Ceramic tiles
Registration code | GlobalEPD-RCP-002 rev. 1
Issue date 2018/07/11

Conformity UNE-EN 15804
Programme GlobalEPD

Table 1. Information about the PCR

TAU
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5, Al  Raw material supply X
é g’ A2  Transport to the manufacturer X
&7 A3 Manufacturing X
g; A4 Transport to the building site MNA
S A5 Installation | construction MNA
Bl  Use NR
B2  Maintenance MNA
gr;" B3 Repair NR
5 B4 Replacement NR
3 B5  Refurbishment NR
B6  Operational energy use NR
B7  Operational water use NR
C1  De-construction | demolition NR
'% €2 Transport MNA
u‘; 03 Waste processing MNA
C4  Disposal MNA
D Reuse, recovery andjor recycling X
potentials

X = Module included in the LCA; NR = Not relevant module;
MNA = Module not assessed

Table 2. System boundary. Information modules included
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2  The product

21.  Identification of the product

This Environmental Product Declaration covers the
ceramic tiles pertaining the water absorption group
Blll (earthenware tiles), classification based on EN
14411:2016 (equivalent to 1SO13006:2018), this is
their water absorption is more than 102%.

The porcelain stoneware tiles included in the study
cover different models with different formats. The
thickness formats included in the scope of this EPD
are from 7mm to 9.5mm, with an average weight of
15.6kg/m2.

The results of the formats included in the boundary
of the present EDP are shown in the Annexes, they
present the maximum and minimum environmental
impact, and correspond with the 20x30 cm format of
7mm of thicknesses and 20x60 cm format of 9.5 mm
of thicknesses respectively.

2.2.  Intended use of the product

The function of the product is to cover surfaces. In
this study the environmental behaviour of the ear-
thenware tiles as indoor house surface covering has
been assessed, however, the versatility of these pieces
allows them to be installed in other places, such as
offices, stores, hospitals, etc, in indoor and outdoor
environments, as well as covering walls and other
surfaces.

The product features are included in the technical
datasheets which can be requested from the manu-
facturer, being them the ones required by the EN
14411:2016 standard.

GlobalEPD

A VERIFIED ENVIRONMENTAL DECLARATION

23.  Composition of the product

None of the end-product components are included in
the Candidate List of substances of very high concern
for authorisation.

Raw

s Content Units
materials

Clay, feldspar, sand, kaolin, defloccu-

lant, unfired and fired tile scrap S kgjm?

Feldspar, carbonates, quartz, borates,
silicates, kaolin, zirconium 6% kg/m?
oxide, clays, zinc oxide, etc.

Table 3. Composition of the product
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3 Information regarding the LCA

3.1.  Life cycle analysis

The Life Cycle Analysis which is the base of the present
EPD has been carried out from the data directly
provided by the manufacturer PAMESA CERAMICA,
concerning its porcelain stoneware tiles manufactu-
red in 2018 in six different production centers.

The Life Cycle Analysis in which this declaration is
based has been carried out following the 1SO 14040
and 1SO 14044 standards and the GlobalEPD RCP-002
rev. 1 document of ceramic coverings of the Global
EPD Programme administrated by AENOR, which
meets the EN 15804:2012+A1:2013 standard.

The results associated to the ceramic tiles of highest
and lowest environmental impact (which correspond
with 30x30 cm and 8 mm of thickness, and 60x60
cm and 14 mm of thickness formats, respectively),
are included in the Annexes | and Il. The LCA has
been carried out using GaBi 9.1.053 software and
the data base version 8.007 (Thinkstep). The cha-
racterization factors used are those included in EN
15804:2012+A1:2013 standard.

3.2.  Functional Unit

The functional unit considered is the covering of 1 m?
house indoor surface (walls) for 50 years with ceramic
tiles of Bl group.

33.  Reference service life

The Service Life of the product is the same as that
of the building where it is installed if it is installed
correctly, as it is a durable product which does not
require substitution. A Reference Service Life of 50
years has been considered.

3.4.  Allocation and cut-off criteria

In this cradle-to-gate LCA study, a cut-off rule of 19
for the energy use (renewable and non -renewable)
and 19 of total mass in those unitary processes, whose
data is insufficient, have been applied. In total, more
than 959 of all mass and energy inputs and outputs
of the system have been included, excluding the not
available nor quantified data.

Figure 1. Product installed

AENOR
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he excluded dataset are:

* Diffuse particulate emissions generated by
transport and storage of powdery raw materials.

*  Non-regulated channelled emissions from
combustion stage (spray drying, ceramic tiles
drying and firing stage).

* The waste recycling and reuse processes
generated throughout the life cycle of ceramic
tiles based on Product Category Rules [PCR).
However, the waste recycling process and their
benefits are considered in module D.

* Industrial machinery and equipment manu-
facture, owing to the lack of currently available
data, the costjcomplexity of analysis and the
relatively low environmental impact per FU com-
pared to other processes in the case of building
products. In addition, these processes are not
included in the used databases. Waste generated
during the maintenance of this machinery and
equipment are also excluded due to the low
impact caused.

3.5.  Representativeness, quality and selection
of datas

The raw data has been directly provided by PAMESA,
this data corresponds to six production centres of the
enterprise property. The secondary data comes from
GaBi database, 8007 compilation and it has been

EPD

AVERIFIED ENVIRONMENTAL DECLARATION

modelized with GaBi 9.1.053 version. All data corres-
pond to a 2018 geographical Spanish scene.

he results presented are representative of ceramic
coverings, expressed as average values weighted by
the production of the ceramic coverings pertaining
Blll group, delimiting it by the products which present
the minimum and maximum environmental impact.

3.6.  Other calculation rules and hypotheses

The load assignments applied have been the neces-
sary ones to make it possible to quantify the specific
data of covering tiles, as well as to carry out the neces-
sary calculations to assign the associated data to the
products which present a maximum and a minimum
environmental impact.
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4 System boundaries, scenarios and additional technical information

41.  Processes that precedes manufacturig
(upstream) and manuﬁ\ctuing of the product
(A1-A3)

The present environmental product declaration refers
to the environmental behaviour of ceramic tiles manu-
factured by PAMESA.

All the product stage modules relevant for the ceramic
coverings according to the RCP have been included.

PRODUCT STAGE

A1. Raw material supply
v
A2. Transport to the manufacturer

v

{ Raw materials preparation |

1 ¥ : i
. Milling [e——  Water |
g ; : e
i i | Spray-drying | i :
R —— . 2 i
1 Shaping | i
: v :
| Glazing and decoration | Glaze, - :
: ¥ engobe, inks :
| Firing | i
: v !
1 Sorting | i
: v !
; Additional mechanical m i
i treatments | Veter | i
i Packing and baling |<— Cardboard, i
: plastic, wood :

_______________________________________________

Figure 2. Product stage

Raw materials supply and transport (A1 and A2)

The raw materials required for the ceramic tiles manu-
facturing are classified as: plastic raw materials and
non-plastic or degreasing raw materials. In general, it
can be accepted that the proportion among these two
types of raw materials should be such that the mixture
obtained is as plastic as necessary to correctly mould

TAU
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the piece, and at the same time, it confers the enough
resistance on green tiles to process them. The key plastic
raw materials are clays and kaolins. The more common
non-plastic or degreasing raw materials are silica sands
and alkaline feldspars. Other raw materials to consider
are the residues of the own plant, these can be sludge
or fired or unfired tile scrap, which are introduced into
the raw materials milling stage.

Regarding glaze raw materials, the most used in the
formulation are the following ones: quartz, kaolin,
alkaline feldspars, nepheline, calcium carbonate,
dolomite, zircon, wollastomita, calcined alumina and
ceramic frits. Moreover, ceramic pigments prepared in
an external comany are also used, generally by oxide
calcination and additives, (deflocculants, bindings) in
order to maintain the optimal rheologic properties of
the suspension which would assist the glazing opera-
tions and the obtention of the required aspect [texture
and colour uniformity).

The ceramic frits are insoluble glasses, prepared in an
external company by complete fusion of their original
raw materials, called “frits”. It is estimated that around
799% of the raw materials used in the glaze applied
on porcelain stoneware tiles are submitted to fritting
process.

The raw materials used have different origins according
to their nature and properties. The raw materials coming
from outside Spain are transported by freighter to the
port of Castello, and from there by truck to the produc-
tion plants. For sea transport the freighter selected is
a transoceanic one, whose distance traversed depends
on the origin of each case, whereas for road transport
a 27t truck which meets the Euro6 standard has been
chosen. All raw materials are transported in bulk, that
is, they do not require packaging material, except the
decoration materials which are transported in a 17,3t
payload truck which meets the Euro 5 standard, from
the frits and glaze factory to PAMESA CERAMICA plants.

Manufacturing (A3)

The raw material preparation of PAMESA CERAMICA is
carried out by enterprises of the same business group. In
this process the origin and the proportion of raw mate-
rials is defined, adjusting it to the production process
characteristics and the final performance required.

Once the spray — dried granule has been obtained, it is

AENOR
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transported to the manufacturing plants. This process
and the following treatments applied to the ftiles are
carried out in PAMESA’s facilities. The procedure is
the following: the spry-dried powder is discharged in
storage hoppers and with a feed system based in con-
veyor belts with weight control, this granule is sent to
the forming stage by uniaxial dry pressing, carried out
by hydraulic or oleodinamic presses. This is the most
indicated method to control the pressing cycle.

The pieces formed are placed in a continuous dryer
to reduce their humidity, duplicating or triplicating
their mechanical resistance, which allows for their
subsequent processing.

The tiles coming from the dryer are covered with one
or more thin layers of engobe and glaze, which are
applied over the ceramic body through spraying and
digital glaze techniques. Then, they are decorated
using different types of applications, where the most
widespread is the inkjet one and to a lesser extent, the
decoration using grains and photogravure. This treat-
ment is used to confer the product surface a series of
technique and aesthetic features, as impermeability,
ease of cleaning, brightness, colour, superficial texture,
chemical and mechanical resistance.

Firing is the most important stage of the ceramic tiles
production process, as it is when the pieces, previously
shaped, experience a fundamental modification of
their features, resulting in a tough, water and chemi-
cal resistant product. The ceramic pieces are subject to
a single firing single-deck roller kilns.

Once the quality controls are met, the classified pieces
are packaged in primary cardboard packs and wood
pallets. Finally, they are covered with film.

4.2. Benefits and loads beyond the system
boundary

It has been considered that loads are avoided in the

gestion of packing residues (cardboard, plastic and
wood) generated during the manufacturing stage.

EPD AENOR
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5 Declaration of the environmental parameters of the LCA and LCI

The following table includes the averaged data of
theLCA parameters,

The results associated with ceramic tiles that have
agreater and lesser environmental impact are presen-
ted in Annexes | and II.

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 a1 @ (e} Ca D

A . 5.8E-
’¢ 15 2,8E-01 75 o4
(2

o
‘(’é DDF 2,2E-08 23E-11 -3,9E-10 -9,8E-11
1

7,2E-03 9,0E-04 3,8E-03 -2,4E-06

1,5E-03 13E-04 4,8E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -82E-07

. LN 56E-04 7,2E-05 4,9E-04 -3,2E-07
2
57
f ADP 9,6E-07 18E-08 | -17E-07 -51E-11
yV
=4
f ADFP 225 38 908 -9,5E-03
&/
GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table 4. Parameters describing environmental impacts defined in EN 15804
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 Ba B5 B6 B7 C1 2 c3 C4 D

91 2§1E_ 8'1"1E' -8,8E-03
0 o o o

91 | 20E01 | 84E-11 -8,8E-03

260 38 92,7 -1,5E-02

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

260 38 92,7 -1,5E-02
oy
e 0 0 0 0
oMo
Y 0 0 0 0
L
DIV
0 0 0 0
‘ 29 15602 | 20E-01 6,8E-05

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 5. Parameters describing resource use

GlobalEPD AENOR
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (&) G Ca D
ﬁ S 21F- o 88E- 13E-
03 03 05
1,2E- -1,2F-
) 61 02 339 03
) 8,9E- 51E- 3,1E- 6,9E-
A 04 06 09 07
0 0 0 0
£ MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA
e
0 0 0 -2,8E-
OYO 03
0 0 0 0
0 0 0 0
0 0 0 0
HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 6. Parameters describing output flows and waste categories
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6 Additional environmental information

6.1. Indoor emissions

During the manufacturing process of ceramic tiles,
they are put through a thermal process that exceeds
1000 °C. At such temperatures, any organic compound
present in the compositions breaks down, with the
result of producing an inert end product that is free
of volatile organic compounds that can be emitted in
its use phase.

6.2. Release to soil and water

The ceramic tiles do not emit any compounds into
the land or into water once installed by the customer
in their end use stage, since the product is virtually
inert and so does not undergo physical, chemical or
biological transformations, is neither soluble nor com-
bustible, does not react either physically or chemically
or in any other way, is not biodegradable, does not
negatively affect other materials with which it comes
into contact in a way that may give rise to environ-
mental pollution or to damage to human health. It is
a non-leaching product, so that it does not endanger
the quality of surface water or groundwater.

GlobalEPD
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ANNEX I Declaration of the environmental parameters of the LCA and

the LClI for the format of MINIMUM environmental impact

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 C1 (o) a3 C4 D
,*'; COZ .
-4, 7E-
S 13 2,1E-01 71 04
\A
.
‘4
“’ DDP 2,2E-08 2,2E-11 -5.2E-10 -6,1E-11
1

2N
f ? AP 6,9E-03 1,3E-03 3,8E-03 -2,1E-06
A/

1,4E-03 1,6E-04 5,5E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -54E-07

. POCF 5.2E-04 8,6E-05 4,9E-04 -2,7E-07

AT

1

f ? ADF 90E-07 | 13E-08 | -36E-07 -41E-11
&/

<4
f ? ADFP 19,5 29 93,5 -9,7E-03
A/

GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO,)> eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE  [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table I.1. Parameters describing environmental impacts defined in EN 15804
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A verified environmental declaration

Al A2 A3 A4 A5 B1 B2 B3 Ba B5 B6 B7 C1 2 c3 C4 D

84 1’5'15 8'121E' -5,0E-03
0 o o o

84 | 14E01 | 82F-11 -50E-03

22,7 29 973 -13E-02

MNA MNA NR MNA NR NR NR NR NR NR MNA MNA MNA

227 29 97,3 -1,3E-02
oy
e 0 0 0 0
oMo
Y 0 0 0 0
L
DIV
0 0 0 0
‘ 27 1,1E-02 | 20E-01 4,7E-05

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

Fw [m?] Net use of fresh water

Table 1.2. Parameters describing resource use

GlobalEPD AENOR

.
A VERIFIED ENVIRONMENTAL DECLARATION Confia



GlobalEPD 002-036 renovation 1 15

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (&) G Ca D
ﬁ S 20E- o 14E- 13E-
03 02 05
9,2E- -1,2F-
) 51 03 271 03
) 7,6E- 3,9E- 1,9E- 6,9E-
A 04 06 09 07
0 0 0 0
£ MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA
e
0 0 0 -1,8E-
OYO 03
0 0 0 0
0 0 0 0
0 0 0 0
HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 1.3. Parameters describing output flows and waste categories
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16 A verified environmental declaration

ANNEX Il Declaration of the environmental parameters of the LCA

and the LCI for the format of MAXIMUM environmental impact

Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D
,*'; COZ .
-1,1E-
b 16 3,0E-01 9,0 03
\A
.
v
“’ DDP 2,2E-08 22E-11 -4,2E-10 -1,5E-10
1

=N
f ? AP 7,4E-03 1,7E-03 3,2E-03 -5,0E-06
»Yy

1,5E-03 2,1E-04 5,7E-04 MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA | -13E-06

. POCF 6,0E-04 1,2E-04 53E-04 -6,4E-07

AT

12
f ? ADP 9,9E-07 19E-08 -1,4E-07 -9,7E-11
»Y

=4
f ? ADFP 258 41 108,0 -2,3E-02
»Yy

GWP (kg CO, eq] Global warming potential
ODP [kg CFC-11eq] Depletion potential of the stratospheric ozone layer
AP [kg SO, eq] Acidification potential of soil and water
EP [kg (PO, eq] Eutrophication potential
POCP [kg etileno eq] Formation potential of tropospheric ozone
ADPE [kg Sbeq] Abiotic depletion potential for non fossil resources
ADPF [M]] Abiotic depletion potential for fossil resources

Table I1.1. Parameters describing environmental impacts defined in EN 15804
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 (] G C4 D
op | 208 | 82F “16E-02
0 0 0 0

97 | 20E01 | 82611 “16E-02

297 | a1 | 1100 31E0
0 0 0 0

MNA | MNA NR MNA NR NR NR NR NR NR MNA | MNA | MNA

29,7 41 1100 -3,1E-02
0 0 0 0
0 0 0 0
0 0 0 0

30 15E-02 | 24E-01 1,2E-04

PERE [M]] Use of renewable primary energy excluding renewable primary energy resources used as raw materials

PERM  [M]] Use of renewable primary energy resources used as raw materials

PERT [M]] Total use of renewable primary energy resources
PENRE  [M]] Use of non renewable primary energy excluding non renewable primary energy resources used as raw materials

PERNRM  [M]] Use of non renewable primary energy resources used as raw materials
PERNRT  [M]] Total use of non renewable primary energy resources
SM  [M]] Use of secondary material
RSF  [M]] Use of renewable secondary fuels
NRSF  [M]] Use of non renewable secondary fuels

FwW [m?] Net use of fresh water

Table I1.2. Parameters describing resource use
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Al A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 1 Q G Ca D

B W 20 |, | 69 2,0F-
03 03 05

13E- -1,9E-
) 73 02 52,1 03

SN 10E- | 55E- | 62F- 1,0E-
A 03 06 09 06

MNA | MNA | NR | MNA | NR NR NR NR NR NR | MNA | MNA | MNA

Yy
e
0 0 0 -4,6E-
D'O 03
0 0 0 0
0 0 0 0
0 0 0 0

HWD [kg] Hazardous waste disposed
NHWD  [kg] Non hazardous waste disposed
RWD [kg] Radioactive waste disposed
CRU  [keg] Components for re-use
MFR  [kg] Materials for recycling
MER  [kg] Materials for energy recovery
EE [kg] Exported electric energy
EET  [kg] Exported thermal energy

Table 11.3. Parameters describing output flows and waste categories
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