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ENVIRONMENTAL PRODUCT DECLARATION
in accordance with ISO 14025:2006 and

EN 15804:2012+A2:2019/AC:2021 for:

Limestone

Programme: The Intemational EPD System, www.environdec.com

Programme operator: EPD International AB

Licensee: EPD Brasil® Fundagao Vanzolini

EPD Registration number: EPD-IES0024953:003 gy W g o =
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Version date: 2025/08/05

Validity date: 2030/08/04
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General Information

Programme information

Programme The International EPD® System EPD Brasil® Fundagdo Vanzolini
EPD International AB Fundagdo Vanzolini

Address Box 210 60 Rua Camburid, 255 — Alto da Lapa
SE-100 31 Stockholm CEP 05058-020 — S3o0 Paulo/SP
Sweden Brazil

Website www.environdec.com vanzolini.org.br

E-mail info@environdec.com certific@vanzolini.org.br

PCR information

CEN standard EN 15804:2012+A2:2019/AC:2021 as the Core Product Category Rules (PCR)

Product category rules (PCR): PCR 2019:14 Construction Products, version 2.0.1

PCR review was conducted by: The Technical Committee of the International EPD® System
See www.environdec.com for a list of members.

Chairs of the PCR review: Rob Rouwette (chair), Noa Meron (co-chair).

Verification

External and independent (‘third-party’) verification of the declaration and data, according to
ISO 14025:2006, via EPD verification through:

Individual EPD verification without a pre-verified LCA/EPD tool
I Individual EPD verification with a pre-verified LCA/EPD tool

[ EPD process certification* without a pre-verified LCA/EPD tool
1 EPD process certification* with a pre-verified LCA/EPD tool

L1 Fully pre-verified EPD tool

Independent third-party verification of the declaration and data, according to ISO 14025:2006:
EPD verification by individual verifier

Third party verifier: Marcel Gdmez Ferrer (info@marcelgomez.com)

Approved by: The International EPD© System

Procedure for follow-up of data during EPD validity involves third part verifier: [ Yes No

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. For two EPDs to be comparable, they shall be based on the same PCR
(including the same first-digit version number) or be based on fully aligned PCRs or versions
of PCRs; cover products with identical functions, technical performances and use (e.g.
identical declared/functional units); have identical scope in terms of included life-cycle stages
(unless the excluded life-cycle stage is demonstrated to be insignificant); apply identical
impact assessment methods (including the same version of characterisation factors); and be

valid at the time of comparison.


http://www.environdec.com/
mailto:certific@vanzolini.org.br
mailto:info@marcelgomez.com

Information about EPD owner

Address and contact information of the EPD owner: Mineracdao Jundu LTDA, Estrada

Analandia-Corumbatai, Km 5, Analandia — SP - Brasil
Management system-related certification: 1ISO 14001 & ISO 50001

LCA practitioner: LATAM LCA Team, Saint-Gobain Research Brasil - Sartor, Lucas de Bona
(lucas.sartor@saint-gobain.com); Exposito, Caio Cesar Dente (caio.exposito@saint-

gobain.com); Frota, Thiago Marques da (thiago.frota@saint-gobain.com)

Communication: The intended use of this EPD is for B2B communication.

Product Information
Product name: Limestone

UN CPC CODE: 37990 - Non-metallic mineral products n.e.c.

Manufacturing site: Sao Jodo Del Rei plant: Rodovia BR-265,

Km 241 - Bairro Rural — S30 Jodo Del Rei/MG

Product description

Product description and description of use

This Environmental Product Declaration (EPD®) describes the environmental impacts of 1 ton
of Limestone produced. The study was conducted using the annual value provided by the Sao

Jodo Del Rei-MG manufacturing site.

The production facility of Mineracao JUNDU utilizes naturally occurring and abundant raw
materials in the form of limestone. It applies mineral extraction and refining processes to
obtain various granulometric ranges. Non-metallic minerals, including sand, limestone, and
dolomite, supplied by Mineracdo JUNDU, are essential components for numerous industrial
applications and the manufacturing of everyday products. As a market leader in the supply of
industrial minerals, Mineracdo JUNDU offers high-purity limestone with controlled heavy
mineral content. The production process involves specialized equipment that ensures stable

physical and chemical characteristics, surpassing the stringent specifications required by



various markets. The Limestone family covers the following commercial products: C-9/54, CE-

9/54, CE-16/54.

By employing superior quality raw materials and utilizing the latest technological generation
equipment, Mineragao JUNDU produces limestone that meets the most demanding technical
specifications. Limestone, available in various granulometries, serves as a key raw material in
the application of materials and solutions in the industrial market, civil construction,

agriculture.

Limestone is a vital resource, playing a significant role in construction, agriculture, and various
industrial applications. Its Reference Service Life (RSL) is generally considered to be 50 years,
aligning with standard building design life values considered on Saint-Gobain Environmental

Product Declaration Methodological Guide for Construction Products.

‘ Technical data/physical characteristics

Quantity of raw material for 1 ton of product 1 ton

Density 2.70 ton/m?3
Packaging for the transportation and distribution “Transport in bulk"
Product used for the installation None

Content declaration

Post-consumer

Biogenic material,  Biogenic material,

Product \VE recycled material
! ’ mass-% of product kg C/product
mass-% of product °orp g C/p
Limestone 1.00 0 0 0
Sum 1.00 0 0 0

Hazardous substances

All the date of issue of this declaration, there is no “Substance Very High Concern (SVCH)” in
concentration above 0.1% by weight, and neither do their packaging, following the European

REACH regulation (Registration, Evaluation, Authorization and Restriction of Chemicals).



LCA information

EDP type

Cradle to grave and module D (A+B+C+D)

Declared unit

1 ton finished limestone with an estimated useful life of 50 years

System boundaries

Cradle to grave and module D

Reference service life (RSL)

50 years

Cut-off rules

Considering all input and outflows in a unit process i.e.,
considering the value of all flows in the unit process and the
corresponding LCl whenever available

The use of cut-off criterion on mass inputs and primary energy at
the unity process level (1%) and at the information module level
(5%)

No simplification on the LCI by additional exclusions of material
flows

Polluter pays principle and modularity principle

All inputs and outputs to the manufacturing plants have been
included and made clearly. All assumptions regarding the
materials and water balances have also been included

All hazardous and toxic materials and substances are included in
the inventory and the cut-off rules do not apply

Care has been taken to include material and energy flows known
to have the potential to cause significant emissions into air and
water or soil. The long-term emissions haven’t been considered

The flows related to human activities such as employee transport
and administration activity and related to production of machines
and building haven’t been included

Allocations

Allocations criteria are based on mass

Geographical coverage and
time period

Scope: Brazil.
Data is collected in 2023 from one production site, Sdo Jodo Del
Rei, located in Brazil.

Background data source

Databases from Sphera CUP2024.1 and ecoinvent v.3.9.1
EF Package 3.1

Sphera LCA for experts 10




Description of system boundaries

Benefits and
Construction loads

Product stage — Use stage End of life stage beyond the
system

boundaries
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Modules Al A2 A3 A4 A5 BL B2 B3 B4 BS B6 B7 c1 C2 ¢c3 ca D

TS X X X X X X X X X X X X X X X
declared

Geography GLO GLO BR  BR BR BR BR BR BR BR BR BR BR BR BR BR BR

System boundaries (X=included, MND=module not declared)

Data quality declaration

Process Source type Source TS Data categor Aasia]tlle
P year gory [kg CO2 eq.]

Thermal energy Database Sphera 2024.2 2023 Primary data 85%
Electricity Database Sphera 2024.2 /ecoinvent 3.9.1 2023 Primary data 10%
Other processes Database Sphera 2024.2 /ecoinvent 3.9.1 2023 Secondary data 0%
Total share of primary data 95%

AL-A3 GWP-GH

The share of primary data is calculated based on GWP-GHG results. It is a simplified indicator
for data quality that supports the use of more primary data, to increase the
representativeness of and comparability between EPDs. Note that the indicator does not

capture all relevant aspects of data quality and is not comparable across product categories.



Life cycle stages

‘ Flow diagram of the life cycle

& Raw material ==, [ransport E 3 '

End of life

m Distribuition Ad “? emoiton
-=+F-\ Transporttoend of life

\JII‘ Waste process

m Disposal

¢ Reuse, recovery, or recycling D

A1-A3, Product stage

The product stage of the products is subdivided into 3 modules A1, A2 and A3 respectively

Y N{}

“Raw material supply”, “transport” and “manufacturing”.

A1, Raw material supply
Upstream processes related to the sourcing of inputs used in quarrying operations, such as
the production of explosives and other auxiliary materials required for the extraction of

dolomite.

A2, Transport to the manufacturer
This module includes the transportation of input materials up to the factory (quarry) gate. The
transport is modeled based on road transportation using diesel-powered trucks, as this

reflects the typical logistics scenario in Brazil.

A3, Manufacturing

On-site quarrying and processing of dolomite and limestone, including activities such as
drilling, blasting, crushing, screening, and sorting. It accounts for energy consumption,
emissions, waste generation, and the internal handling of materials and residues.

7



The aggregation of the modules A1, A2 and A3 is a mandatory considered by the EN 15804

standard. This rule was applied in the present EPD.

Manufacturing process flow diagram

Drilling

Blasting

Loading

Transport

Screening

Crushing/Griding

Storage in silos

Expedition

Manufacturing details

The manufacturing process for limestone begins with drilling holes into the rock using drilling
rigs. These strategically placed holes are then filled with explosives and detonated to break
the rock into smaller, manageable pieces. The fragmented rock is loaded onto heavy-duty
trucks or conveyors using loaders or excavators and transported directly to the on-site
processing plant.

At the processing plant, the limestone is screened to separate them into different size
fractions. The screened material is then crushed and ground to the desired particle size using
crushers and grinders. The processed material is stored in silos to ensure a consistent supply
and maintain quality.

Finally, the limestone is loaded onto trucks, trains, or ships for transportation to customers or
further processing facilities, ensuring safe and efficient delivery to their destination.



‘ Electricity information

The electricity used in the model is residual mixes from:

Type of information Description
Representative of Electricity residual market in Brazil.

Split of energy sources in Brazil (Source: IEA, 2023)
- Coal: 2.0%

- 0il: 1.3%

- Natural gas: 5.5%
- Nuclear: 2.0%

- Biofuels: 8.1%

- Hydro: 60.2%

- Wind: 13.5%

- Waste: 0.2%

- Solar PV: 7.2%

Sphera database v2024
Ecoinvent 3.9.1

Source LCA for Experts database v2024; International Energy
Agency — IEA, 2024

(el [CRE\ VI Neop XM 0.10 kg CO, eq. kWh™

‘ A4-A5, Construction process

Geographical representativeness
description

Type data set

The construction process is divides into two modules: transport to the customer site (A4) and

installation (A5).

A4, Transport to the customer site
This module includes the “transportation in bulk” of the product from the production gate to
customer sites within Brazil (regional scenario).

Parameter Value/description

Average truck trailer (32 t payload)

Fuel type and consumption of vehicle or vehicle type used . . .
uertyp umpt! ven ven! ypeu and diesel consumption of 25 liters

for transportation e.g., long distance truck, boat, etc.

for 100 km
Distance 392 km
Capacity utilization (including empty returns) 100 % of the capacity in volume

The transport scenario is representative of national distribution and is modeled using
parameters such as vehicle type, fuel type, fuel consumption, and empty return rate, as

detailed in the following table. The transport distance is calculated as a sales-weighted
9



average, based on the volumes sold from each production plant to various customer locations

across Brazil during the reference year.

A5, Installation
There is no installation for limestone use. This module includes processing of packaging

wastes. There is no use of packaging for limestone.

B1-B5, Use stage

This stage includes any emissions to the environment from the used product (module B1) and
technical operations on the product such as maintenance, repair, replacement, and

refurbishment (module B2 to B5, respectively).

B1, Use or application of the installed product
This module represents any emissions to the environment from the installed product. In this

case, there is no installation for limestone use.

B2, Maintenance; B3, Repair; B4, Replacement; B5, Refurbishment
There is no action or technical operation required during the use stage until the end-of-life

stage.

B6-B7, Operation stage

The use stage related to the operation of the building is divided into the operational energy
use (module B6) and the operational water use (module B7).
B6, Operational energy use; B7, Operational water use

The limestone is not related to the use of electricity nor water during operation.

C1-C4, End-of-life

This stage includes the different modules of end-of-life C1 to C4 detailed below.
C1, De-construction, demolition
There is no action or technical operation required for de-construction, demolition of the used

limestone.

10



C2, Transport to waste processing

This module includes transport from the limestones used on site to the waste processing.

C3, Waste processing for reuse, recovery and/or recycling

The limestone is considered landfilled.

C4, Disposal

The limestone is assumed to be 100% landfilled.

Parameter Value/description

1 ton of the product is collected alongside any

Collection process specified by type . . .
lon p pecttt yiyp mixed construction waste and sent to landfill

Disposal specified by type 1 ton of the product are landfilled

The waste going to landfill is transported 100
km by truck from deconstruction/demolition
sites to landfill.

Assumptions for scenario development (e.g.,
transportation)

D, Benefits and loads beyond the system boundary

Module D accounts for potential environmental benefits and burdens from the reuse,
recycling, or energy recovery of materials beyond the system boundary. In this study, the net
balance between recycled input and output to recycling is zero, resulting in no net benefit or

burden being declared in Module D

11



Environmental performance

As specified in EN 15804:2012+A2:2019/AC:2021 and the Product-Category Rules, the
environmental impacts are declared and reported using the baseline characterization factors
based on EF 3.1. Raw materials and energy consumption, as well as transport distances have

been taken directly from the manufacturing plant.

The estimated impact results are only relative statements which do not indicate the end points

of the impact categories, exceeding threshold values, safety margins 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).

Disclaimer 1: The results of this environmental impact indicator shall be used with care as the
uncertainties on these results are high or as there is limited experienced with the following

indicators:

Resource use, mineral and metals [kg Sb eq.]
Resource use, energy carriers [MJ]

Water deprivation potential [m? world equiv.]
Land use [Pt]

Human toxicity (cancer) [CTUh]

Human toxicity(noncancer) [CTUh]

Ecotoxicity (freshwater [CTUe]

Disclaimer 2: The impact category lonizing radiation, human health [kBq U235 eq.] deals
mainly with the eventual impact of low dose ionizing radiation on human health of the nuclear
fuel cycle. It does not consider effects due to possible nuclear accidents, occupational
exposure nor due to radioactive waste disposal in underground facilities. Potential ionizing
radiation from the soil, from radon and from some construction material is also not measured

by this indicator.

Disclaimer 3: The product is considered to be 100% landfilled post useful service life.

12



Disclaimer 4: The assumptions for the modules are in accordance with the project report (LCA

study).
The following non-mandatory additional environmental indicators are not declared:

Ecotoxicity freshwater [CTUe]

Particulate Matter emissions [Disease incidence]
Cancer human health effects [CTUh]

lonizing radiation - human health [kBq U235 eq.]
Non-cancer human health effects [CTUh]

Land Use [Pt].

Results refer to a declared unit to 1 ton finished Limestone.

13
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Environmental impacts

Environmental indicators

Climate Change [kg CO2 eq.]
Climate Change (fossil) [kg CO2 eq.]
Climate Change (biogenic) [kg CO2 eq.]

Climate Change (land use change) [kg CO2 eq.]

Ozone depletion [kg CFC-11 eq.]

Acidification terrestrial and freshwater [Mole of H+ eq.]

Eutrophication freshwater [kg P eq.]
Eutrophication marine [kg N eq.]

Eutrophication terrestrial [Mole of N eq.]
Photochemical ozone formation - human health [kg NMVOC eq.]

Resource use, mineral and metals [kg Sb eq.]?

Resource use, energy carriers [MJ]*

Water deprivation potential [m? world equiv.]*

Reuse,

Construction stage Use stage End of life stage Recovery
Recycling

Al/A2/A3
A4 Transport
AS Installation
B2 Maintenance
B3 Repair
B4 Replacement
B5 Refurbishment
B6 Operational energy use
B7 Operational water use
C1 Deconstruction / demolition
C2 Transport
C3 Waste processing
C4 Disposal
D Reuse, recovery, recycling

! The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator

14



Resources use
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Product

Construction stage Use stage
stage

Resources Use indicators

A5 Installation

Use of renewable primary energy (PERE) [MJ]
Primary energy resources used as raw materials (PERM) [MJ]

Total use of renewable primary energy resources (PERT) [MJ]

Use of non-renewable primary energy (PENRE) [MJ]

Non-renewable primary energy resources used as raw materials
(PENRM) [MJ]

Total use of non-renewable primary energy resources (PENRT) [MJ]

Input of secondary material (SM) [kg]

Use of renewable secondary fuels (RSF) [MJ]
Use of non-renewable secondary fuels (NRSF) [MJ]

Use of net fresh water (FW) [m3]
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B5 Refurbishment

B6 Operational energy use

B7 Operational water use

C1 Deconstruction / demolition

End of life stage

C2 Transport

C3 Waste processing

C4 Disposal

D Reuse,
recovery,
recycling

D Reuse, recovery, recycling



Waste category & Output flows

QACAAQAC

Waste Category & Output Flows

Hazardous waste disposed (HWD) [kg]
Non-hazardous waste disposed (NHWD) [kg]
Radioactive waste disposed (RWD) [kg]
Components for re-use (CRU) [kg]

Materials for Recycling (MFR) [kg]

Material for Energy Recovery (MER) [kg]
Exported electrical energy (EEE) [MJ]

Exported thermal energy (EET) [MJ]

D Reuse,

Product : :
t Construction stage Use stage End of life stage recovery,
stage recycling

A4 Transport
A5 Installation
B2 Maintenance
B3 Repair
B4 Replacement
B5 Refurbishment
B6 Operational
energy use
B7 Operational
water use
C1 Deconstruction /
demolition
C2 Transport
C3 Waste processing
C4 Disposal
D Reuse, recovery,
recycling

........ -
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Additional voluntary indicators from EN 15804

Reuse,

Product stage Construction stage Use stage End of life stage Recovery
Recycling

Environmental indicators

= EHIIEENE

Information on biogenic carbon content

Al/A2/A3

A4 Transport

A5 Installation
B2 Maintenance

B3 Repair

B4 Replacement

B5 Refurbishment
C3 Waste processing
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B6 Operational energy use
B7 Operational water use
C1 Deconstruction / demolition
C2 Transport

Product stage

Al/A2 /A3

Note: 1 kg biogenic carbon is equivalent to 44/12 kg CO,.

2 The indicator includes all greenhouse gases included in GWP-GHG but excludes biogenic carbon dioxide uptake and emissions and biogenic carbon stored in the product. This indicator
is thus almost equal to the GWP-GHG indicator originally defined in EN 15804:2012+A1:2013.
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Version History

This document represents the first and original version of the EPD for 1 ton of Limestone with
a useful life of 50 years. It was officially issued on 5th August 2025. This version is valid for a
period of five years from the version date, unless significant changes to the product or its
manufacturing process occur that would warrant an earlier update. Any future revisions or
updates to this EPD will be clearly documented and version-controlled to ensure transparency

and traceability.

Additional information

Data quality

Inventory data quality is judged by geographical, temporal, and technological
representativeness. To cover these requirements and to ensure reliable results, first-hand
industry data crossed with LCA background datasets were used. The data was collected from
internal records and reporting documents from Mineracdo JUNDU. After evaluating the
inventory, according to the defined ranking in the LCA report, the assessment reflects fair
inventory data quality for the geographical representation, good for technological and

temporal representation.

Abbreviations

DU Declared unit

EPD  Environmental Product Declaration
eq. equivalents

FU Functional unit

EF Environmental Footprint

kg kilogram
kWh  kilowatt-hour
L liter

LCA  Life Cycle Assessment

LCI Life Cycle Inventory Analysis

LCIA Life Cycle Impact Assessment

MJ Mega Joules (as Net Calorific Value)
PCR  Product Category Rules

RSL  Reference Service Life (in years)
ton metric ton

18
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