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TYPE IIl ENVIRONMENTAL PRODUCT DECLARATION NO. 493/2023

BASIC INFORMATION

This declaration is the Type Il Environmental Product Declaration (EPD) based on EN 15804+A2 and verified
according to ISO 14025 by an external auditor. It contains the information on the impacts of the declared
construction materials on the environment and their aspects verified by the independent body according to ISO
14025. Basically, comparison or evaluation of EPD data is possible only if all the compared data were created
according to EN 15804+A2.

Life cycle analysis (LCA): AlI-A3, C1-C4 and D modules in
accordance with EN 15804 (Cradle-to-Gate with options)
The year of preparing the EPD: 2023

Product standard: PN-EN1992-1-2

Service Life: 100 years

PCR: ITB-PCR A

Declared unit: 1 ton

Reasons for performing LCA: B2B

Representativeness: Poland, European, 2022

www. pozbruk.pl



MANUFACTURER

POZ BRUK Sp. z 0. 0. Sp. J. is a Polish manufacturer of a wide range of construction products with nearly 40 years
of experience in the production of concrete elements. Established in 1985, the company gradually transformed
from a workshop into a production company with machine parks in 5 factories in central, north-western and
western Poland. The first factory was opened in Janikowo near Poznaf. The range of products sold was
systematically expanded with new designs, thicknesses and colors. The popularity of paving stones and the
constantly growing demand led to the opening of a second plant in 1997 in Sobota near Poznan. Other plants
were opened in 1999 in Kalisz, 2000 in Teolin and 2002 in Szczecin. The continuous development of the company
resulted in the creation of prefabrication production halls in the plants in Sobota and Teolin.
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PRODUCTS DESCRIPTION

T

TYPE IIl ENVIRONMENTAL PRODUCT DECLARATION NO. 493/2023

external wall
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internal wall

reinforcement

The p refabricated twin wall offered by
POZBRUK is a vertical concrete structural
element (reinforced by steel) designed for
rapid construction of buildings of various
sizes. Wall is designed for residential,
commercial and industrial construction.
Prefabricated walls are produced to the
investor's specific order in cooperation
with the manufacturer's design office.
Walls produced in Teolin may be designer
all  necessary  structural  openings,
including those for doors and windows. It
is also possible to take in to account the
places intended for installations such as
electrical or ventilation

T he layers of the wall are connected with
each other by embedded reinforcement.
After installation, verticalization and
securing the walls on the construction site,
the empty space is poured with concrete
mix, reinforcing the thus created
supporting structure. Twin wall can be
insulated any material. Insulated wall is
called Term wall. Additionally facade of a
wall can be made of any material
consistent with customer needs. The fire
resistance of the walls is subject to the
rules as for reinforced concrete walls. The
reference standard is: PN-EN1992-1-2
(design concrete structures, part 1-2
general rules. Designing due to fire
conditions point 5.2 (5). Depending on
order the walls are produced in the class
from REI6O0 to REI240.


https://pozbruk.pl/wp-content/uploads/2020/03/Prefabrykowane-%C5%9Bciany-i-stropy-katalog_web.pdf

TYPE IIl ENVIRONMENTAL PRODUCT DECLARATION NO. 493/2023

LIFE CYCLE ASSESSMENT (LCA) - general rules applied

Unit

The declared unit is 1 ton of product of prefabricated concrete element.

System boundary

Type of the EPD is: cradle to gate - with options. The following life cycle stages were considered. Production stage
including: Al - Raw material extraction and processing, A2 - Transport to the manufacturer and A3 -
Manufacturing, End-of-life stage: Cl- Deconstruction, C2 — Transport to waste processing, C3 — Waste
processing, C4 — Disposal (landfill). This includes provision of all materials, products and energy, packaging
processing and its transport, as well as waste processing up to the end-of waste state or disposal of final
residues. EPD includes D module- declaration of all benefits and loads beyond product system. Energy and water
consumption, emissions as well as information on generated wastes were inventoried and were included.

Allocation

The allocation rules used for this EPD are based on general ITB PCR A v.1.6.. Production of the products is a line
process conducted in factory Teolin (Poland). Allocation was done on product mass basis. To determine the
recipe for the production of products, the exact specifications (concrete reicepe) was used (based on producer
declaration and data from production/formulation process). All impacts associated with the extraction and
processing of raw materials used for the production of elements are allocated in module Al of the LCA. Impacts
were inventoried and 100% were allocated to the products production. Water and energy consumption,
associated emissions and generated wastes are allocated to module A3.

System limits

It can be assumed that the total sum of omitted processes does not exceed 1% of all impact categories. In
accordance with EN 15804+A2, machines and facilities (capital goods) required for the production as well as
transportation of employees were not included in LCA. 99.8% materials submitted for the formulations and
production data were taken into consideration. In the assessment, all available data from production have been
considered, i.e. all raw materials/elements used as per formulation process, utilized thermal energy for heating,
and electric power consumption. Thus, material and energy flows contributing less than 0.5 % of mass or energy
have been considered. It can be assumed that the total sum of neglected processes does not exceed 0.5 % of
energy use and mass per modules. Machines and facilities required during production are neglected. The
production of etiquettes/printing was not considered.

Modules Al and A2: Raw materials supply and transport

Raw materials such as aggregates, cement and steel come from national manufacturers. Manufacturing plant
Teolin uses cement, insulating material and steel from the national suppliers. Data on transport of the different
products to the manufacturing plants was collected and modelled. Means of transport include trucks and Polish
and European fuel averages are applied.

Module A3: Production

Production process of prefabricated type walls starts immediately after the work is completed design. All of the
components for precast production are coming by wheels deliveries or by train and stored in designated for it
places. The central place in the technological line is occupied by the working table. It is on it, after the system
has loaded the project, that the robot arranges metal formwork, securing their position.The prepared formwork is
covered with anti-adhesive. This procedure makes it easier to pull out later of the finished product from the
formwork, while guaranteeing smoothness prefabricated surface.

www. pozbruk.pl 4



TYPE IIl ENVIRONMENTAL PRODUCT DECLARATION NO. 493/2023

Reinforcement mesh is placed
on the table. The armed table
moves to the assembly station,
where it takes place installation
of: electrical boxes, conduits,
formwork window and door
openings, transport anchors. In
the case of large window
openings, additional ones are
arranged reinforcement,
creating a kind of lintel that will
have to take over the future
structural loads of the building.
In the next step, machine with
concrete drives up to the table
with reinforced formwork.
Emploeeys follows the process
of concreting the mold, vibrating
and mass compaction. The
concreted and vibrated element
is transported to concrete curing
chamber. The production
process of the second layer of
the wall is simpler and faster,
because there is no
reinforcement. As before -
formwork is built on the
workbench, which is concreted
and vibrated. Before it enters the
ventricle, anastomosis occurs
with the first finished layer. This,
after being taken out of the
chamber, is rotated 180 degrees
and protruding from below, the
reinforcement blends into the
fresh one second layer concrete.
The empty space in between
may be filed by insulating
material  (Term  wall). The
connected surfaces go back to
chamber. After this, the finished
element is obtained. After cured
finished element is checked by
the quality control department,
and then taken to a warehouse,
and directly to the customer.
The production process is
depicted schematically as can
be seen below.

Raw materials are
purchased and transported
to the factory

www. pozbruk.pl

Aform is prepared and
completed with
reinforcement steel

CEMENT MANUFACTURE AGGREGATE PRODUCTION ADMIXTURES

REINFORCING OTHER

TRANSPORT TO FACTORY

PRODUCTION OF

ANCILLARY MATERIALS R

WATER MIXING CONCRETE

CASTING AND CURING

PRODUCT CUSTOMISATION

STORAGE NN O

g

TRANSPORT TO CLIENT

When the concrete
has hardened
the form is removed

The finished product
is transported
to the storage

Concrete is mixed and
poured into the form

Figure 1 Manufacturing process scheme



TYPE IIl ENVIRONMENTAL PRODUCT DECLARATION NO. 493/2023

Modules C and D: End-of-life (EOL)

lin the adapted scenario, dismantling of products (C1) is performed as part of demolition processes, where
environmental impacts from declared products can be considered as minor (<1%), the work of the excavator and
its fuel consumption is assumed for the calculations. During the demolition process the major amount of the
products contribute to the construction and demolition wastes which can be in a waste processing plant. It is
assumed that 95% of steel and concrete may recovered at the EoL cycle. Recovered material is transported to
either to landfill or recycling site distant by approx.. 100 km, on 16-32t lorry (EURO 5) with fuel consumption of 35 |
per 100 km. In the adapted scenario 70% of the end of life product is recycled (steel and crushed concrete) and
further used as aggregate for road foundation or ballast and for new steel production (credits presented in
module D) while remaining 30% is forwarded to landfill in the form of mixed construction and demolition wastes.
Environmental burdens declared in module C4 (landfill) are associated with waste-specific emissions to air, soil
and groundwater. Regarding the recycling material of metals, the metal parts in the EolL are declared as end-of-
waste status. Electricity at end-of-life (module D) has been modelled using an average EU-27 electricity mix as
the location where the product reaches end-of-life is unknown.

Data collection period

The data for manufacture of the declared products refer to period between 01.09.2021 — 01.09.2022 (1 year). The
life cycle assessments were prepared for Poland and Europe as reference area.

Data quality

The data selected for LCA originate from ITB-LCI questionnaires completed by POZ BRUK Sp. z o. o. Sp. j. and
verified during data audit. No data collected is older than five years and no generic datasets used are older than
ten years. The representativeness, completeness, reliability, and consistency is judged as good. The background
data for the processes come from the following resources database Ecoinvent v.3.9.1 (sand, gravel, basalt,
cement, dolomite, reinforcing steel, steel, insulating material, adhesive quid). Specific (LCI) data quality analysis
was a part of the input data verification.

Assumptions and estimates

The impacts of the representative products were aggregated using weighted average.

Calculation rules

LCA was performed using ITB-LCA tool developed in accordance with EN15804+A2. Emission of greenhouse gases
was calculated using the IPCC 2013 GWP method with a 100-year horizon. Emission of acidifying substances,
Emission of substances to water contributing to oxygen depletion, Emission of gases that contribute to the
creation of ground-level ozone, Abiotic depletion, and ozone depletion emissions where all calculated with the
CML-IA baseline method

Additional information
Polish electricity (Eocinvent v 3.9.1 supplemented by actual national Kobize data) emission factor used is 0.702 kg

CO2/kWh. As a general rule, no particular environmental or health protection measures other than those
specified by law are necessary.
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TYPE IIl ENVIRONMENTAL PRODUCT DECLARATION NO. 493/2023

LIFE CYCLE ASSESSMENT (LCA) — Results

Declared unit
The declaration refers to declared unit (DU) - 1ton of twin wall produced in Teolin, Poland. The following life cycle

modules (Table 1) were included in the analysis.The following tables 2-5 show the environmental impacts of the
life cycle of selected modules (Al-A3, C1+C4+D).

Table 4 System boundaries for the environmental characteristic of the product.

Environmental assessment information (MD - Module Declared, MND — Module Not Declared, INA — Indicator Not Assessed)

Benefits
Constructi and loads
Product stage on Use stage End of life beyond the
process system
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TYPE IIl ENVIRONMENTAL PRODUCT DECLARATION NO. 493/2023

Verification

IThe process of verification of this EPD is in accordance with ISO 14025 and ISO 21930. After verification, this EPD is
valid for a 5-year-period. EPD does not have to be recalculated after 5 years, if the underlying data have not
changed significantly.

The basis for LCA analysis was EN 15804 and ITB PCR A

Independent verification corresponding to 1SO 14025 (sub clause 8.1.3.)

(V] external (] internal

External verification of EPD: Halina Prejzner, PhD. Eng.

LCA, LCI audit and input data verification: Michat Piasecki, PhD., D.Sc., Eng.

Note 1: The declaration owner has the sole ownership, liability, and responsibility for the for the information
provided and contained | EPD. Declarations of construction products may not be comparable if they do not
comply with EN 15804+A2. For further information about comparability, see EN 15804+A2 and ISO 14025.

Note 2: Note: ITB is a public Research Organization and Notified Body (EC Reg. no 1488) to the European
Commission and to other Member States of the European Union designated for the tasks concerning the
assessment of building products’ performance. ITB acts as the independent, third-party verification organization
(17065/17029 certified). ITB-EPD program is recognized and registered member of The European Platform -
Associationof EPD program operators and ITB-EPD declarations are registered and stored in the international
ECO-PORTAL.

Normative references

e |TB PCR A General Product Category Rules for Construction Products

e SO 14025:2006, Environmental labels and declarations — Type Ill environmental declarations — Principles and
procedures

e [SO 21930:2017 Sustainability in buildings and civil engineering works — Core rules for environmental product
declarations of construction products and services

¢ SO 14044:2006 Environmental management — Life cycle assessment — Requirements and guidelines

e |SO 15686-1:2011 Buildings and constructed assets — Service life planning — Part 1: General principles and
framework

* SO 15686-8:2008 Buildings and constructed assets — Service life planning — Part 8: Reference service life and
service-life estimation

e EN15804:2012+A2:2019 Sustainability of construction works — Environmental product declarations — Core rules
for the product category of construction products

e ISO 14067:2018 Greenhouse gases — Carbon footprint of products — Requirements and guidelines for
quantification

e PN-EN 15942:2012 Sustainability of construction works — Environmental product declarations -
Communication format business-to-business

e KOBIZE Wskazniki emisyjnodci CO2, SO2, NOx, CO i pytu catkowitego dla energii elektrycznej, grudzien 2020

* https://ecoinvent.org/
| L
ITh:
Instytut Techniki Budowlanej
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Instytut Techniki Budowlane;

Q011 Warsaw, Filtrawa 1

Thermal Physics, Acoustics and Environment Department
02-656 Warsaw, Ksawendw 21

CERTIFICATE Ne 493/2023
of TYPE Il ENVIRONMENTAL DECLARATION

Products:
Layered twin walls - Teolin Plant

Manufacturer:

POZ BRUK 5Sp. z 0.0. 5p.j.

ul. Sobota, ul. Poznariska 43, 62-090 Rokietnica, Poland

confirms the correctness of the data included in the development of
Type I Environmental Declaration and accordance with the requirements of the standard

EN 15804+A2
Sustainability of construction works.
Environmental product declarations.

Core rules for the product category of construction products.

Thits certificate, Bused on 21° July 2003 ks walkd for 5 years
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