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ENVIRONMENTAL PRODUCT DECLARATION

1. PRODUCT DESCRIPTION AND APPLICATION
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2.1.  Manufacture (A1, A2 and A3)

2. LIFE CYCLE PHASES DESCRIPTION

Raw materials (A1 and A2)

Manufacturing (A3)
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Table 1. Transport scenarios of product to the building site

Destination Type of transport Percentage (%) Average Km

Spain

Europe

Rest of the world

Total 100%

2.2. Construction (A4 and A5)

Product transport to the building site (A4)

Construction and instalation process (A5)
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2.5. Benefits and loads beyond the system boundary (D)

2.4. End-of-life (C1-C4)

2.3. Product use (B1-B7)
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3. LIFE CYCLE ASSESSEMENT

3.1.

3.2. System boundary

Table 2. Declared modules 

Product stage
Construction
Process 
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Use stage End of life stage
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A1.  Raw materials suply
A2.  Transport
A3  Manufacturing Product
A4.  Transport
A5.  Construction – Installation process

B1.  Use
B2.  Maintenance
B3.  Repair
B4.  Replacement
B5.  Refurbisshment
B6.  Operational Energy use 
B7.  Operational water use

C1.  Decosntruction and demolition 
C2.  Transport
C3.  Waste management for reuse,
           recovery and recycling.
C4.  Disposal

MND. Module not declared

3.3. Data analysis for the life cycle (ACV)

Table 3. Indicators of the environmental impact

Raw materials suply Manufacturing Product Transport Construction – Installation process Use Maintenance Repair 
Replacement Refurbisshment Operational Energy use Operational water use Decosntruction and dermolition Transport 
Waste processing Disposal Reuse, recovery, recycling potential  
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A1.  Raw materials suply
A2.  Transport
A3  Manufacturing Product
A4.  Transport
A5.  Construction – Installation process

B1.  Use
B2.  Maintenance
B3.  Repair
B4.  Replacement
B5.  Refurbisshment
B6.  Operational Energy use 
B7.  Operational water use

MND. Module not declared

Table 4. Indicators of resources use

C1.  Decosntruction and demolition 
C2.  Transport
C3.  Waste management for reuse,
           recovery and recycling.
C4.  Disposal
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3.4. Potential environmental benefits and impacts derived from 
activities of reuse, recovery and recycling

Table 5. Indicators of impact evolution. Reuse, recovery and recycling

Parameter
Unit expresed by functional unit 

or declared unit
D.

Potential depletion of abiotic resorces 
(ADP-elements)*

Kg Sb eq

Potential depletion of abiotic resorces 
(ADP-fossil fuels)*

MJ, net calorific value

Potential acidification of the ground and water resources, AP Kg SO
2
 eq

Ozone depletion potential, ODP Kg CFC-11 eq

Global warming potential, GWP Kg CO
2
 eq

Eutrophication potential, EP Kg (PO4)
3
 eq

Photochemical ozone creation potential, POCP Kg ethene eq

* ADP-elements: including all the non-renewable abiotic material resources 
* ADP-fossil fuels: Incuding all the fossil resources 

Table 6. Life cycle inventory data. Reuse, recovery and recycling

Parameter
Unit expresed by functional unit

or declared unit
D.

Use of renewable primary energy, exclouding the resources of non-
renewable primary energy used as a raw material

MJ

Use of renewable primary energy used as raw material MJ

Total use a renewable primary energy (primary energy and resources 
of renewable primary energy used as raw materials)

MJ

Use of non-renewable primary energy, exclouding the resources of non-
renewable primary energy used as a raw material

MJ

Use of non-renewable primary energy used as raw material MJ

Total use of non-renewable primary energy (primary energy and 
resources of renewable primary energy used as raw materials)

MJ

Use of secondary materials kg

Use of renewable secondary fuels MJ

Use of non-renewable secondary fuels MJ

Net use of fresh water m3

Hazardous waste disposed kg

Non-hazardous waste disposed kg

Radioactive waste disposed kg

Components for its reutilization kg

Materials to recycle kg

Materials for the energetic valorization kg

Exported energy MJ

MJ, net calorific value
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4.1. Transport from the factory to the building site (A4)

Parameter Parameter expresed by declared unit

Type and consumption of fuel or vehicle used

Distance

Utilization of the vehicle (including the empty return)

Density of the transported product

Factor of calculating the capacity of the volume used

3.5. Recommendations of this DAP

3.6. Cut-off rules

3.7. Additional environmental information

3.8. Other data

4. TECHNICAL INFORMATION AND SCENARIOS
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4.2. Installation processes (A5)

Parameter Parameter expresed by declared unit 

Auxiliary materials for installation 

Water consumption

Consumption of other resources

Quantitive despription of the type 
of energy and consumption during 
the installation process

Waste in the construction site, 
generated by the installation of the 
product (specify types)

Material output as a result of the 
waste management processes in the 
place of installation. For example: 
collection for recycling, for energetic 
recovery and final disposal

Emisions to the air, ground or water
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4.5. Operational use of energy (B6) and water (B7)

Parameter Parameter expresed by declared unit 

Energy type, for example: electricity, natural gas, use of heat for a 
district 

Output power potential of equipments

Net consumption of fresh water

Characteristic representation (energy efficiency, emissions...)

4.4. Maintenance (B2), repair (B3), replacement (B4)  or 
refurbishement (B5)

Parameter Parameter expresed by fdeclared unit 

Maintenance, for example: cleaning agent, type of surfactant

Maintenance cycle

Auxiliar materials for the maintenance process

Energy imput for the maintenance process

Net consumption of fresh water during the maintenance or repair process

Inspection, maintenance or repair process

Inspection, maintenance or repair cycle

Auxiliary materials, e.g. lubricant

Changing of parts during the product life cycle

Energy input during the process of maintenance, type of energy, e.g. 
electricity and quantity

Energy input during the process of reparation, renovation, 
replacement, if it is applicable and significant

Loss of material during maintenance or repair

Service life of the product for inclusion as a basis to calculate the 
number of times a change is needed in the building

4.6. End of life (C1-C4)

Process
Parameter expressed for declared unit of the components, 
products or materials

Collection processes

Recycling systems

Disposal

4.3. Reference service life (B1)

Parameter Parameter expresed by declared unit 

Reference service life

Properties and characteristics of the product

Requirements ( maintenance frequency, ways of using, repair, etc.)
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5. ADDITIONAL INFORMATION

This declaration is based on the Document

Independent verification of the declaration and data according to ISO 14025 and UNE EN15804 + A1

 Internal  External

Independent verifier appointed

Verification date

References
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	Text7: This environmental product declaration complies with ISO 14025 and UNE EN 15804 + A1 standards and describes environmental information related to the life cycle of the natural slate product manufactured in the plants of companies in the slate sector in Galicia and Castilla y León belonging to or related to the Cluster de la Pizarra de Galicia. This declaration is based on the document RCPc-004. Natural stone products and aggregates. V.3 (05.05.2021). The environmental product declaration (DAPcons®) may not be compared with another EPD if it is not based on the UNE EN 15804+A1 standard.
	Campo de texto 31: The product included is an average slate representative of the Spanish slate sector and includes different slate formats. It includes different slate formats ranging from small formats such as 30x18 to larger ones such as 60x30 cm. Thicknesses vary from 3 mm to 8 mm. 

Average weight: 39 kg/m2

The main recommended use for this product is as a roof covering due to its waterproofing properties, frost resistance, flexural strength and durability.
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	Campo de texto 29: Slate is a metaphorical rock of sedimentary origin. Its main components are quartzite, sericite and minerals of the chlorite group. 
It is a natural material, extracted directly from the deposits. 
Before reaching the slate vein, waste rock stripping works are carried out, which are the coatings that have to be extracted in order to extract the slate.
After the stripping operations, the extraction of the product begins. The slate is extracted in large blocks that are cut with diamond wire. The blocks are then transported by truck to the quarry's processing plant. 
	Campo de texto 30: In the processing plant, the slate goes through the following stages:

- Primary splitting: The slate arrives at the plant in the form of blocks that are divided into smaller ones by using air hammers. 

- Sawing: The blocks are sawn into different sizes using diamond saws, depending on the dimensions of the slate to be produced. These blocks are kept in containers filled with water while awaiting processing. 

- Final splitting: This stage consists of splitting the blocks to the commercial thicknesses, which is called working. This operation is done manually and consists of opening the block in more or less thin slabs according to the customer's demand. Finally, the obtained slabs are passed on to other operators who size them according to standard shapes and sizes for their commercialization. This operation is carried out using scissors or guillotines and die-cutting machines.

- Sorting, classifying and packaging. Once the cutting operation has been completed, the plates are sorted in the warehouse, taking into account the following aspects: thickness of the plates, machining defects, roughness...

Once the slabs have been selected by quality, they are sorted by dimensions and manually packed on wooden pallets.
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	Campo de texto 52: This phase considers the transportation of the slate ex-factory to the construction site. 
For this analysis, transportation ex-factory to the construction site was considered to be by boat and truck. A -32t truck was chosen. It has been considered that 75% has been done by truck and 25% by ship.
For sea transport, a transoceanic freighter was used.
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	Campo de texto 80: 
	Campo de texto 53: This stage includes the installation of the slate on the roof. The slate is installed by means of hooks on wooden battens. The installation is done manually. During this stage, the use of a crane to lift the slates onto the roof has been taken into account. 
In order to apply a real scenario, a 6% slate fall rate has been established in anticipation of breakage and cuttings of the slate during installation. 
It has been considered that during installation on the roof, waste is generated due to the use of the slate packaging. This waste is mainly plastic and wood, which is managed as municipal waste. 
Slate waste is also generated, which as an inert material is managed in inert material landfills.
	Campo de texto 81: This stage involves maintenance, repairs and partial replacements of the product in use. It includes the production, transportation and use of manufactured products used for service, maintenance, repairs and partial replacements. 
Once the slate is installed, the environmental impacts of this process are not considered relevant since the use of slate as a covering material does not require any energy or material consumption. 
For this reason, the environmental loads of any of the above mentioned modules are not considered.
	Campo de texto 83: C1 DECONSTRUCTION/DEMOLITION
This phase takes into account the use of a lifting crane to lower the waste from the roof. 
C2 WASTE TRANSPORTATION
This stage of the life cycle includes the transport of the slates, hooks and battens from the demolition site to the place of treatment or deposit. Transport to the landfill is by truck. The estimated distance is 50 km. 
C3 WASTE TREATMENT
When the useful life cycle of the slate placed on an existing roof comes to an end, there are three options: reuse of the roof, recycling of the slate or landfill. 
The most widely used option in Spain, almost exclusively, is landfilling of the slate. 
C4 DISPOSAL
It has been considered that 100% of the slate waste is treated as construction materials and managed in landfills for inert materials. The rest of the materials are treated as municipal waste. 
	Campo de texto 82: In module D, the existence of environmental credits (i.e., net environmental impacts avoided) due to the reuse, recovery or recycling of some of the system's output streams that have not been included within the system as co-products should be reported. 
Consequently, the environmental burdens and benefits generated by the reuse of the waste produced at the installation stage (wooden pallet) have been accounted for.
	Campo de texto 101: This LCA is of the "cradle to grave" type, which means that the analysis of the life cycle of the slate is considered from its extraction to its management as waste.
The data used in the LCA come from more than 25 slate-producing companies in 2020. These companies were selected by the Cluster de Pizarra Galega and are representative of Spanish slate production. 
To carry out this study, when possible, we used our own data obtained through a data collection process. When it was not possible, data were taken from bibliographic sources. Where direct data could not be obtained, the Ecoinvent 3.5 database was used.
SimaPro software version 9.0.0.49 was used to model the life cycle of slate and calculate the associated environmental emissions.
	Text14: The functional unit is 1 m2 of roof area over a time period of 50 years in a geographical and technological environment of Spain in the year 2021.
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	Campo de texto 46: Natural slate is CE marked according to UNE eN 12326-1 Slate and natural stone products for discontinuous roofing and cladding.

In order to carry out the study, an arithmetic average of the sector's data has been calculated.

In this study, diamond wire was excluded because it was considered a non-significant process as indicated in the EN 15804 standard, as well as oil consumption.

The battens used during installation, at their end of life, have been considered as construction materials and managed in landfills of inert materials. These end-of-life battens can be energetically recovered.
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- UNE EN 15804:2012_A1 "Sustainability in construction. Environmental product declarations. Basic product category rules for construction products". 
- Design and construction of slate roofs. Practical guide for the development of architectural projects. Fernando López González-Mesones.
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