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GENERAL INFORMATION

Center for Testing and European Certification Ltd.
2, Industrialna Str.
PROGRAMME OPERATOR  Stara Zagora 6006
Bulgaria
www.ctec-sz.com

Progress AD
PRODUCT 6000, Industrial Zone, Stara Zagora, BG
MANUFACTURER (S) WWW.Progress-sz.com

contact@progress-sz.com

Location of the

manufacturing site(s) Industrial zone, Stara Zagora, Bulgaria

PRODUCT NAME (S) Cast iron bollards with nominal height from 0,28m to 1,20m
Construction product:

PRODUCT CATEGERY 20 Structural metallic products and ancillaries
Single product [] Multiple products [X]

TYPE OF EPD One plant X Several plants [_]
One manufacturer [X] Several manufacturers [_|

- CEN standard EN 15804:2012+A2:2019 serves as the core PCR

- Product Category Rules (PCR): Main CTEC EPD PCR for
construction product, version 1 dated on 15/09/2025

- prEN 17662:2023 Execution of steel structures and aluminium
structures - Environmental Product Declarations - Product
category rules complementary to EN 15804 for Steel, Iron and

EPD VERIFICATION Aluminium structural products for use in construction works
Independent verification of the declaration and data, according to EN
1S014025:2010

[ ]internal X external

Name of the verifier: Dr.-Ing. Nikolay Minkov,

HEAD OF CTEC EPD PO: CTEC MANAGER: \<\
eng. Rumyana Gospodinov eng. Blagovesta Shineva ;

The EPD owner has the sole ownership, liability, and responsibility for the EPD.

EPDs within the same product category but published in different EPD programmes, may not be
comparable. EPDs within the same product category but from different programs may not be
comparable. EPDs of construction products may not be comparable if they do not comply with EN
15804+A2 and if they are not compared in a building context.
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MANUFACTURER INFORMATION

Progress AD is a company, part of Holding Zagora with over 110 years of tradition in the production of high-
quality technical castings of gray and ductile iron. The manufacturer performs mechanical processing of the
produced castings.
The company has the most modern production equipment:
- melting capacities (furnaces) of ABP and INDUCTOTERM;
- shot blasting lines, shot blasting drums and machines for internal cleaning of castings with complex
configuration;
- cores production area with ROPERVERK and LAEMPE machines;
- several automatic and semi- automatic forming lines.
The production capacity of the factory is 15 000 tons of castings per year.
A perfectly equipped laboratory exists in the factory. It is accredited and performs full control of: incoming
raw materials, characteristics of the molten material and the moulding mixture, physical, chemical and
mechanical characteristics of the finished products.
An integrated management system is implemented and certified in the company in accordance with the
requirements of the 1ISO 9001, ISO 14001, 1SO 45001 and I1SO 50001 standards.

PRODUCT INFORMATION

PRODUCT DESCRIPTION

Progress AD produces a wide variety of cast iron bollards for various applications and uses, such as vehicle
restriction, traffic control, and safety, including the protection of pedestrians, buildings, and infrastructure.

The bollards have a nominal height ranging from 0,28 to 1,20 meters.

The bollards are composed of cast iron elements, which are assembled vertically using steel fasteners.
Depending on customer requirements, they can be painted.

The relevant national regulations apply to the application and use.

Further information can be found at www.progress-sz.com.

CONTENT OF THE DECLARED PRODUCT

Total 1,0000 100,00
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Materials Mass, kg Mass, % Material origin

Cartons 0,0013 0,12 BG

SUBSTANCES, REACH - VERY HIGH CONCERN
The product does not contain any REACH and SVHC substances in amounts greater than 0,1 % (1000 ppm).

LCA INFORMATION

GEOGRAPHICAL SCOPE

Production/manufacturing stage: Europe.
End of life stage: Europe.

DECLARED / FUNCTIONAL UNIT AND SERVICE LIFE

Declared unit 1kg

Mass per declared unit -

Functional unit Not applicable
Reference service life Not applicable

Declared unit is 1 kg of average painted cast iron bollards.

CALCULATION RULES

Calculation rules are defined for multiple products, based on an average result of the product group.
Average data derived from specific production processes has been selected as the basis for the calculations.

REFERENCE YEAR

The study covers the calendar 2024 (01.01.2024 —31.12.2024).

SYSTEM BOUNDARY

The system boundary for this study is limited to a cradle-to-gate with options, modules C1-C4, module D

and optional modules A4-A5 (A1-A3+C+D and optional modules A4-A5).

The study does not include stage B1-B7 because the bollards do not require maintenance, repair,
replacement, refurbishment and do not consume energy and water during their use stage.

The infrastructure is not explicitly modelled within the foreground system.
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RAW MATERIALS SUPPLY, TRANSPORT AND MANUFACTURING (A1-A3)

Raw materials and manufacturing process

Cast iron bollards are composed of cast iron components joined together with steel fasteners.
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The cast iron components are manufactured in the factory. The cast iron casting process is highly automated
and has a high degree of adaptability to the exact shape and size. The cast iron used in the product is a
mixture of pig and scrap (both internal and external), with the specific proportions varying depending on the
cast iron grade required. For the product, cast iron grade GJS-200 is used.

Depends on the custom request the cast iron bollards are painted. The painting of the product is outsourced
to external service providers. In this regard, paint is modelled both as a raw material (coating powder),
delivered over 200 km, and as part of the powder coating process (including the energy consumed).

Environmental loads associated with the transportation of the raw materials from the supplier to the factory
are included. Raw materials are collected from various suppliers and land transport (truck) is used.

Ancillary and packaging materials

Silica sand and formaldehyde resin are used in the preparation of casting moulds foundry cores. To harden
the mixture of silica sand and resin, CO, is used.

Cartons and wood pallets are used as packaging materials. The fasteners are placed in cartons and cast iron
details are placed on the wooden pallet for transporting the product from the factory gate.

Additional/internal transport

Internal electric forklifts transport presents in the product only in very small amounts and have no serious
impact on the emissions of the product. Additional transportation of the product to the service provider for
painting is included.

Manufacturing energy use

Energy used by machines and processing equipment is considered based on detailed information from the
factory. The plant uses only mixed grid energy (medium voltage). A market-based approach for BG is used in
modelling the electricity mix (residual mix) utilized in the factory.

Electricity mix used: Bulgarian residual mix 2024.
Used emission factor for GWP-total: 0,50 kg CO,-eq/kWh.

Manufacturing waste and wastewater

Handling of waste formed in the production processes at the manufacturing facilities is included.
The production generates waste from ancillary materials (silica sand and formaldehyde resin).

The production does not generate cast iron waste because the complete quantity is reused as scrap (closed
— loop recycling).

Process direct emissions:

In accordance with Directive 2003/87/EC (the ‘ETS Directive’), Progress AD is an operator of installation
(unique identification number BG-existing-BG-102-281) included in the European Greenhouse Gas Emissions
Trading Scheme (ETS) and as such holds a valid greenhouse gas emissions permit (GHGEP) issued by the
relevant competent authority - REPG Ne 44-H2/2023.

The manufacturer emits particulate matter and monitors data in accordance with the European Pollutant
Release and Transfer Register (E-PRTR).

The reported GHG and particulate matter emissions for the representative year 2024 generated from the
cast iron production are considered.

Additionally, CO, is emitted during the hardening of the silica sand and resin mixture used to produce moulds
for cast iron components.

Other pollutants such as methane (CHg), nitrous oxide (N,O), and hydrofluorocarbons (HFCs) are not
generated, as the production process does not involve combustion — only induction furnaces are used.
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TRANSPORT (A4)

The transport of the products is performed by external organizations. An average for Europe distance of
transportation from production plant to the building site is assumed as 800 km and the transportation
method is assumed to be lorry, including empty return trips.

INSTALLATION (A5)

It is assumed that the assembly of cast iron bollards at the construction site is done manually.
Waste processing of product packaging materials (wood pallets and cartons) is considered.
No additional waste is assumed to occur during the construction process.

PRODUCT USE AND MAINTENANCE (B1-B7)
Module B is excluded.
PRODUCT END OF LIFE (C1-C4)

End of life stage includes deconstruction/demolition (C1), transport to waste processing (C2), waste
processing for reuse, recovery and/or recycling (C3) and disposal (C4).

Module C1 Deconstruction/demolition
De-installation of cast iron bollards is done manually and no energy is assumed to be used.

Module C2 Transport to waste processing
Transportation distance to treatment facility is assumed as 50 km and the transportation method is assumed
to be lorry.

Module C3 Waste processing for reuse, recovery and/or recycling
It is assumed that 100% of the waste is collected and according to the World Steel Association (2020), it is
estimated that approximately 85% of steel is recycled.

Module C4 Disposal
It is assumed that the remaining 15% of steel is taken to landfill for final disposal.

BENEFITS AND LOADS (D)

Benefits and loads from replacing virgin steel and cast iron production due to the recycling at EoL, as well as
from incineration of wood pallets and cartons with energy recovery, are assessed.

CUT-OFF CRITERIA

For easier modelling and because of lack of accuracy in available modelling resources some constituents
under 1% of product mass are excluded. These include internal electric forklifts transport and raw material
packaging which are present in the product only in very small amounts and have no recognizable effect in
the LCA profile of the product.

ALLOCATION

All allocations are done as per the reference standards and the applied PCR. The following allocation
principles are taken into account:

¢ Allocation is not applied to any of the gate-to-gate production facilities.

¢ The polluter pays principle is met. Waste processing of waste materials generated in A1-A3 (e.g. steel
product and packaging material) is included in the product system.

The cast iron components incorporated into the bollards represent a small fraction of the total cast iron
production at the factory. Energy consumption and direct emissions to air are allocated between the cast
iron castings for cast iron bollards and the co-products generated in the same process using both revenue-
and mass-based allocation methods.
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DATA QUALITY

The cradle-to-gate stage (A1-A3) is based on primary and measured data over which the manufacturer has
direct control, while transport to the site (A4), construction installation process (A5), end-of-life stages (C2—
C4), and module D are modelled using scenario-based assumptions and secondary data sources.

Where primary data were unavailable, secondary sources—including the ecoinvent database 3.10.1 (Cut —
off by classification LCA - method), statistical data, peer-reviewed literature, and relevant reports—were
used.

Based on the table E1 of EN 15804+A2, the overall quality of the data used in this study is considered very
good, based on an evaluation of technological, geographical and temporal representativeness:

- The data reflects production conditions in the representative year 2024;
- The data was collected from a specific manufacturing site;

- The technologies modelled (cast iron casting, assembling, painting and manufacturing processes)
are consistent with the actual industrial processes used at the site.

No poor or very poor data for either time, geography or technology are used in the study.
The fair data used does not exceed 30% for any core indicator.

CHARACTERISATION FACTORS

For all impact indicators, characterization factors from the European Commission — Joint Research Centre
(EC—IJRC) is applied:

- Method: Environmental Footprint (EF) method;
- Version: EF 3.1, released July 2022 or

- Global Warming Potential (GWP): 100-year time horizon (GWP100), in accordance with EN
15804+A2.

This ensures consistency with both the Product Environmental Footprint (PEF) and construction product
standards such as EN 15804.
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LIFE CYCLE IMPACT ASSESSMENT RESULT

The calculated environmental impact results are based on 1 kg of average painted cast iron bollards.

The estimated impact results are only relative statements, which do not indicate the endpoints of the impact categories, exceeding threshold values, safety margins
and/or risks.

The results of the end-of-life stage (modules C1-C4) should be considered when using the results of the product stage (modules A1-A3).

CORE ENVIRONMENTAL IMPACT INDICATORS - EN 15804+A2, EF 3.1

5,83E-01 2,07E-01 1,67E+00  2,45E+00 | 1,72E-01  1,42E-01 ND ND ND ND ND ND ND 0,00E+00 4,30E-02 1,92E-02 9,37E-04 -3,94E-01
5,82E-01  2,06E-01  1,49E+00 2,28E+00 | 1,71E-01  3,33E-03 ND ND ND ND ND ND ND 0,00E+00 4,30E-02 1,92E-02 9,36E-04 -3,50E-01
0,00E+00 | 0,00E+00  1,72E-01  1,72E-01 | O0,00E+00  1,39E-01 ND ND ND ND ND ND ND 0,00E+00 ’ 0,00E+00 ‘ 0,00E+00 ‘ 0,00E+00 | -4,41E-02
3,19E-04  7,30E-05 6,32E-04  1,02E-03 | 7,59E-05  5,05E-06 ND ND ND ND ND ND ND 0,00E+00 1,90E-05 2,37E-05 5,35E-07 -5,97E-05
4,16E-09  4,10E-09  1,51E-08  2,33E-08 | 2,40E-09  5,46E-11 ND ND ND ND ND ND ND 0,00E+00 6,01E-10 2,58E-10 2,71E-11 -1,27E-09
2,36E-03  6,46E-04  8,69E-03  1,17E-02 | 5,71E-04  1,84E-05 ND ND ND ND ND ND ND 0,00E+00 1,43E-04 2,29E-04 6,64E-06 -1,41E-03
2,17E-04  1,37E-05  2,19E-03  2,42E-03 | 1,33E-05  8,81E-07 ND ND ND ND ND ND ND 0,00E+00 3,34E-06 1,24E-05 7,70E-08 -1,52E-04
5,01E-04  2,18E-04  1,48E-03  2,19E-03 | 1,85E-04  1,96E-05 ND ND ND ND ND ND ND 0,00E+00 4,64E-05 5,06E-05 2,53E-06 -3,09E-04
5,21E-03  2,37E-03  1,07E-02  1,83E-02 | 2,01E-03  7,48E-05 ND ND ND ND ND ND ND 0,00E+00 5,05E-04 5,72E-04 2,76E-05 -3,37E-03
1,83E-03  1,01E-03  3,95E-03  6,79E-03 | 7,96E-04  2,46E-05 ND ND ND ND ND ND ND 0,00E+00 1,99E-04 1,69E-04 9,90E-06 -1,14E-03
1,79e-06  6,75E-07  5,63E-06  8,09E-06 | 5,63E-07  9,16E-09 ND ND ND ND ND ND ND 0,00E+00 1,41E-07 1,36E-06 1,49E-09 -3,28E-06
6,46E+00  2,90E+00  2,99E+01  3,93E+01 | 2,40E+00  4,72E-02 ND ND ND ND ND ND ND 0,00E+00 6,03E-01 2,58E-01 2,30E-02 | -3,27E+00
1,01E-01  1,42E-02  4,18t-01  5,34E-01 | 1,12E-02  1,27E-03 ND ND ND ND ND ND ND 0,00E+00 2,80E-03 4,64E-03 6,63E-05 -6,03E-02
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ADDITIONAL (OPTIONAL) ENVIRONMENTAL IMPACT INDICATORS - EN 15804+A2, EF 3.1

4,22E-08  1,62E-08  5,53E-08  1,14E-07 | 1,36E-08  3,26E-10 0,00E+00 3,41E-09 3,10E-09 1,51E-10 | -2,30E-08

1,99E-02  3,69E-03  6,96E-01  7,20E-01 | 1,95E-03  1,25E-04 ND ND ND ND ND ND ND 0,00E+00 4,88E-04 2,19E-03 1,44E-05 8,61E-03

2,48E+00  3,83E-01  7,14E+00 1,00E+01 | 3,80E-01  1,71E-02 ND ND ND ND ND ND ND 0,00E+00 9,53E-02 1,50E-01 1,93E-03 -8,50E-01

7,03E-10  3,52E-11  9,88E-10  1,73E-09 | 2,91E-11  1,64E-12 ND ND ND ND ND ND ND 0,00E+00 7,31E-12 1,72E-11 1,73E-13 -5,67E-11

3,80E-09  1,82E-09  2,79E-08  3,35E-08 | 1,51E-09  8,97E-11 ND ND ND ND ND ND ND 0,00E+00 3,77E-10 1,17E-09 3,97E-12 -2,77E-09

1,84E+00 1,73E+00  2,33E+01  2,68E+01 | 1,44E+00  4,37E-02 ND ND ND ND ND ND ND 0,00E+00 3,60E-01 5,02E-01 4,52E-02 | -1,05E+00

USE OF NATURAL RESOURCES

3,75e-01 = 5,01E-02  3,63E+00 = 4,05E+00 | 3,30E-02 | -1,43E+00 ND ND ND ND ND ND ND 0,00E+00 8,27E-03 4,81E-02 2,22E-04 5,48E-02

0,00E+00 = 0,00E+00 = 1,22E+00 = 1,22E+00 | 0,00E+00 | -1,22E+00 ND ND ND ND ND ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 3,90E-01

3,75e-01 = 5,01E-02  4,85E+00 = 5,28E+00 | 3,30E-02 | -2,65E+00 ND ND ND ND ND ND ND 0,00E+00 8,27E-03 4,81E-02 2,22E-04 4,45E-01

6,41E+00 = 2,90E+00 = 2,62E+01 = 3,55E+01 | 2,40E+00 = 4,72E-02 ND ND ND ND ND ND ND 0,00E+00 6,03E-01 2,58E-01 2,30E-02 -3,27E+00

5,14E-02 = 0,00E+00 @ 7,96E-02 = 1,31E-01 | 0,00E+00 | -7,96E-02 ND ND ND ND ND ND ND 0,00E+00 0,00E+00 0,00E+00 = -5,14E-02 2,60E-02

6,46E+00 = 2,90E+00 = 2,63E+01 = 3,56E+01 | 2,40E+00 = -3,24E-02 ND ND ND ND ND ND ND 0,00E+00 6,03E-01 2,58E-01 -2,84E-02 | -3,25E+00

7,77e-01 = 0,00E+00 | 0,00E+00 = 7,77E-01 | O,00E+00 = 0,00E+00 ND ND ND ND ND ND ND 0,00E+00 = 2,71E- 04  3,15E-04 5,78E-06 0,00E+00

0,00E+00 = 0,00E+00 = 0,00E+00 = 0,00E+00 | 0,00E+00 = 0,00E+00 ND ND ND ND ND ND ND 0,00E+00 = 0,00E+00 = 0,00E+00  0,00E+00 | 0,00E+00

0,00E+00 = 0,00E+00 = 0,00E+00 = 0,00E+00 | 0,00E+00 | 0,00E+00 ND ND ND ND ND ND ND 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00

2,34E-03  3,90E-04  1,21E-02  1,49E-02 | 3,19E-04 -1,20E-04 ND ND ND ND ND ND ND 0,00E+00 7,99E-05 1,37E-04 2,39E-05 -9,00E-04
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END OF LIFE - WASTE
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ABBREVIATIONS

CTEC Center for Testing and European Certification

EPD Environmental Product Declaration

CTEC EPD GPI CTEC Ger.1era'I Programme Instructions for the Development, Verification,
and Publication of a Type Il EPD

PCR Product Category Rules

CTEC EPD PO Center for Testing and European Certification EOOD EPD programme
operator

Main PCR Main PCR for construction products of CTEC EPD Programme

LCA Life Cycle Assessment
Product group specific standard (EN) supplementing the general rules of EN

c-PCR
15804

Eol End — of — life

GWP Global Warming Potential

EP Eutrophication potential

PER Primary energy resources

SQpP Potential soil quality

COo; Carbon dioxide

CO.e. Carbon dioxide equivalent
Substances of Very High Concern https://echa.europa.eu/bg/information-

SVHC . . . . .
on-chemicals/candidate-list-substances-in-articles-table

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals

ND Not declared
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