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Environmental Product Declaration Ready-Mix Concrete
(per 1SO 14025 and 1SO 21930)

Welcome to the Thomas Concrete Group

We are an independent and family owned Group producing and distributing high quality ready-mixed concrete to
commercial and private customers. Our success is built on the added value we offer in exceptional personal service and
technical competence. Our entire Group has a strong focus on environmental responsibility and employee welfare. We
regard ourselves "The Concrete Specialists”.

Our strategic platform “It is all about us” is a solid base for our reasoning and we make it part of our daily life -it's all

about us and how we perform as a team. Our heritage, culture, vision, mission and customer offer include what makes
us Team Thomas.

Thomas Concrete Group was established in 1955 by the Swedish engineer Martin Thomas. The company is still owned

by the Thomas family, and today, we have operations in USA, Germany, Sweden, Poland and Norway. Our headquarters
is located in Gothenburg, Sweden, in the same facilities that is has always been.

Author of the Life Cycle Assessment:

A. Bantle - Master Builders Solutions US LLC


http://www.thomasbeton.de/
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EPD Information

Program Operator NSF Certification, LLC
Declaration Holder Thomas Beton
Product: Date of Issue Period of Validity Declaration Number
1433600G September 27,2021 5 Years EPD10638

This EPD was independently verified by NSF
Certification, LLC in accordance with ISO 14025
and ISO 21930:

Internal X External Tony Favilla

afavilla@nsf.org

This life cycle assessment was independently
verified in accordance with ISO 14044 and the
reference PCR.

Jack Geibig
igeibig@ecoform.com

LCA Information

Life Cycle Assessment Manager for Concrete
Environmental Product Declaration June 2019

Basis LCA

Annika Bantle
Master Builders Solutions US LLC

LCA Preparer ;
annika.bantle@mbcc-group.com

This life cycle assessment was critically reviewed in Jack Geibig - Ecoform

accordance with ISO 14044 by: igeibia@ecoform.com
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IBU PCR Information

Program Operator

IBU — Institut Bauen und Umwelt e.V.
Panoramastr. 1, 10178 Berlin, Germany

Reference PCR

Concrete components made of in-situ or ready-
mixed concrete, version 1.5

Date of Issue

April 10, 2017

PCR review was conducted by:

LCA Software & Version Number

EPD Software Tool

Institut Bauen und Umwelt
www.ibu-epd.de

GaBi ts 8.5.079

LCI Database & Version Number

GaBi ts 8.5.0.79; Ecoinvent 3.6

EPD Program Operator

NSF Certification, LLC

789 N. Dixboro Road  Ann Arbor, MI 48105
www.nsf.org

Date of Issue: September 27, 2021
Period of Validity: 5 years
Declaration: EPD10638
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ENVIRONMENTAL PRODUCT DECLARATION: DETAILED VERSION

Product Scope

This declaration and its LCA study are relevant to concrete and concrete products manufactured
by Thomas Beton for the Hamburg, Germany region. As the owner of the declaration, Thomas Beton

may be liable for the underlying information and evidence; the program operator shall not be

liable with respect to manufacturer information, life cycle assessment data and evidences.

Product Description

The product 1433600G covered by this Environmental Product Declaration (EPD) is for
specific concrete applications for commercial and construction developed and produced by
Thomas Beton for markets in Hamburg, Germany. The design compressive strength is C25/30
MPa (3,625/4,350 psi) at 28 days.

Concrete is batched and delivered in accordance with local standards. The producerprovides
product that meets or exceeds the standards based on standard operating procedures.
Warranties and additional information are determined by the producer's terms and conditions.

During normal use, hardened concrete is stable and inert and does not pose a significant health

or environmental hazard.

Fresh, plastic concrete must be managed in accordance with local regulations. Hardened
concrete is an inert product and can be recycled subject to local regulations.

This EPD reports the impacts for the concrete components made of in-situ or ready-mixed
concrete. The life cycle phases covered are A1l (Raw Material Supply: Upstream Processes), A2
(Transportation from Supplier to Gate of Producer) and A3 (Concrete Production — Core
Process). This EPD is based on a cradle-to-gate system boundary deemed appropriate as
concrete mixtures are supplied to a variety of products and the function of the final product is
not specifically determined. Reference service life is not relevant due to the cradle-to-gate
boundary conditions.

Life cycle stages that are not included in this EPD are A4 (Transportation to the Construction
Site), A5 (Construction and Installation Process), B1-7 (Use Phase) and C1-4 (End of Life Stage).

EPD Program Operator Date of Issue: September 27, 2021
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Technical Data (* These characteristics are not relevant for ready-mix concrete)

Name Value Unit
Density 2,000 - 2,700 kg/ms3
Thermal conductivity * W/(mK)
Water vapor diffusion resistance factor * -
Sound absorption coefficient * %
Compressive strength 20 - 50 N/mm?2
Tensile strength * N/mm?2
Flexural strength * N/mm?2
Modulus of elasticity * N/mm?2
Equilibrium moisture content * %

Product Components

The concrete and its upstream materials covered by this Environmental Product Declaration
“ conform to the appropriate requirements of European standard EN 206:2013, BS 8500-1:2015
~ and BS 8500-2:2015 based on the IBU PCR. The concrete is generally batched at a plant,
centrally mixed and then discharged into a truck mixer for delivery (central mixed) or dry-
batched into the truck for mixing in the production yard, in transit or at the job site (truck
mixed). Ready-mix concrete does not require packaging. The base material ranges for the
defined ready-mix concrete are:

Material Amount
Binders 10-20 %
Sands 25-35%
Aggregates 35-45%
Admixtures <1%
Water 5-10%

The product does not contain materials that are listed in the REACH “Candidate List of
Substances of Very High Concern for Authorization”.

EPD Program Operator Date of Issue: September 27, 2021
NSF Certification, LLC Period of Validity: 5 years
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Production

Health and safety measures with potential impact to human health during manufacturing are
to be consistently adhered to per regional regulatory requirements. Initiatives must be
undertaken to minimize or eliminate potential impacts to the environment based on the use
of best practices including engineered controls. Fresh, plastic concrete must be managed in
accordance with local regulations. Hardened concrete is an inert product and can be recycled
subject to local regulations. If disposed under the European waste catalogue, the waste code
17-01-01 for non-hazardous concrete and 17-01-06 for concrete containing hazardous
substances is applicable. Any substances with hazardous and toxic properties that may be of
concern to human health and/or the environment are provided in corresponding SDS
documents based on regulatory requirements.

Declared Unit

The declared unit is 1 m? of Thomas Beton concrete produced for commercial applications
with a specified compressive strength of C25/30 MPa (3,625/4,350 psi) at 28 days.

& Cut-off Criteria

All material and energy flows known or suspected to release substances into the air, water or
soil in quantities that contribute significantly to any of the indicators in ISO 21930 are included.
In cases where there is insufficient input data for a unit process or data gaps, the cut-off criteria
used is 1% of renewable primary resources (energy), 1% of non-renewable primary resource
(energy) usage, 1% of the total mass input of that unit process and 1% of environmental
impacts. The total of neglected input flows per module does not exceed 5%.

TN Life Cycle Assessment (LCA)

The LCIA results are relative expressions and do not predict impacts on category endpoints, the
exceeding of thresholds, safety margins or risks.

A summary of the life cycle stages included in the EPD is as follows:

I. Raw Material Supply (upstream processes): Extraction, handling and processing of the raw
materials used in production of concrete: cement, supplementary cementitious materials,
aggregate (coarse and fine), water, admixtures and other materials or chemicals used in
concrete mixtures.

Il. Transportation: Transportation of these materials from supplier to the 'gate' of the concrete
producer.

Ill. Manufacturing (core processes): The core processes result from the energy used to store,
batch, mix and distribute the concrete and operate the facility (concrete plant).

IV. Water use in mixing and distributing concrete.

EPD Program Operator Date of Issue: September 27, 2021
NSF Certification, LLC Period of Validity: 5 years
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The processes excluded from the EPD are as follows:

I. Production, manufacture and construction of buildings, capital goods and infrastructure with
an expected lifespan of over 5 years.

Il. Production and manufacture of concrete production equipment, concrete delivery vehicles,
earth-moving equipment and laboratory equipment with an expected lifespan of over 5 years.

lll. Personnel-related activities (travel, furniture, office supplies) as well as energy and water use
related to company management and sales activities.

A summary of the limitations of this EPD include:

This EPD does not report all the environmental impacts due to manufacturing of the product,
but rather reports the environmental impacts for those categories with established life cycle
assessment-based methods to track and report. Unreported environmentalimpactsinclude
(but are not limited to) factors attributable to human health, land use change and habitat
destruction.

This EPD was calculated using industry average cement data. Cement LCA impacts can vary
depending upon manufacturing processes, efficiency and fuel sources by as much as 50% for
some environmental impact categories. Cement accounts for as much as 90% of the impacts
of the concrete mix(es) included in this EPD and thus manufacturer specific cement impacts
could result in variation of as much as 45%.

This EPD reports the results of an LCA for 'cradle to gate' analysis and is intended for
business-to-business communications. Thus, declarations themselves are not comparative
assertions, defined as an environmental claim regarding the superiority or equivalence of one
product versus a competing product that performs the same function. An EPD does notmake
any statements that the product covered by the EPD is better or worse than any other product.

To assess the local impacts of product manufacturing, additional analysis is required. Life cycle
impact assessment results are relative expressions and do not predict impacts on category
endpoints, the exceeding of thresholds, safety margins or risks.

Comparability:

EPD of concrete mixtures may not be comparable if they do not comply with this standard and
data from this EPD. While an EPD can be used to compare concrete mixtures, the data cannot
be used to compare between construction products or concrete mixtures used in different
concrete products unless the data is integrated into a comprehensive LCA. For example, precast
concrete, concrete masonry units and site cast concrete all have different manufacturing
processes whose impacts are attributed to different LCA stages. This precludes direct
comparison between mixtures used in these different products unless all life cycle phases are
included, and a functional unit is used.

Allocation:

During the production of ready-mix concrete, co-products are not introduced into the mixture
designs. The product category rules for this EPD recognize fly ash, silica fume and slag as
recovered materials and thus the environmental impacts allocated to these materials are
limited to the treatment and transportation required to use as a concrete material input.

EPD Program Operator Date of Issue: September 27, 2021
NSF Certification, LLC Period of Validity: 5 years
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DESCRIPTION OF THE SYSTEM BOUNDARY (X = INCLUDED IN LCA; MND = MODULE NOT DECLARED)

BEMNEFITS AND
CONSTRUCTION LOADS

PRODUCT STAGE PROCESS USE STAGE END OF LIFE STAGE BEYOND THE
STAGE SYSTEM
BOUNDARIES

Raw material supply
Transport
Manufacturing
Refurbuishment
Cperational water use
Decanstruction
demaolition
Transport
Vaste processing
Disposal
Reuse-Recovery-
Recycleing potential

Transport from the gate
to the site
Assembly

Use
Maintenance
Repair
Replacement
Qperational energry use

Al A2 A3 Ad A% B1 B2 B3 B4 BS B6 B7 c1 c2 C3 C4 D
X X X MND | MND | MND [ MMD | MND | MND | MND [ MND | MND | MND | MND | MND | MND MND
vy .
‘;;j LCA: Interpretation and Results

The following tables provide the results of the LCA and the environmental parameters from the LCA
for one (1) cubic meter of ready-mix concrete. The environmental impacts are based on the TRACI
v2.1 characterization factors and NSF International PCR for Concrete.

Note: emerging LCA impact categories and inventory items are still under development and can have
high levels of uncertainty that preclude international acceptance pending further development.
Use caution when interpreting data in these categories.

e Renewable primary energy resources as energy (fuel) (PERE)

e Renewable primary resources as material (PERM)

e Non-renewable primary resources as energy (fuel) (PENRE)

e Non-renewable primary resources as material (PENRM)

e Secondary Materials (SM)

e Renewable secondary fuels (RSF)

e Non-renewable secondary fuels (NRSF)

e Recovered energy (RE)

e Abiotic depletion potential for non-fossil mineral resources (ADPelements)
e Land use related impacts, for example on biodiversity and/or soil fertility
e Toxicological aspects

e Emissions from land use change [GWP 100 (land-use change)]

e Hazardous waste disposed

e Non-hazardous waste disposed

e High-level radioactive waste

e Intermediate and low-level radioactive waste

e Components forreuse

e Materialsforrecycling

e Materials for energy recovery

e Recovered energy exported from the product system.

Additional note: not all LCA datasets for upstream materials include these impact categories and
thus results maybe incomplete. Use caution when interpreting data in these categories.

EPD Program Operator Date of Issue: September 27, 2021
NSF Certification, LLC Period of Validity: 5 years
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Note: emerging LCA impact categaries and inventary items are still under development and can have high levels of uncertainty that
preclude international acceptance pending further develapment. Use caution when interpreting datain these categaries.

Results of the LCA - environmental impact-1 m3 Ready Miz Concrete - TRACI v 2.1 & Az Az Tatal
Global w arming potential [G'WP 100] [kg COZ eq.] 116E+02 | d9zEs0n | 9.37E-m | tzzEeez
Ozone depletion potential (O0P) [kg CFC 11eq.] 625E-06 | LZdE-0E | ZMIET | TTRE-0e
Bcidification patential (AP [kg 502 eq] 43E-01 | tazE-or | S.a0E-ns | ddiE-mt
Eutrophication patential [EP1 kg M eq.] 332E-0z | BSeE-03 | 1ezE-e: | nesE-0z
Photochemical smog creation patential [POCP] kg O3 eq)] SZ0E+D0 | d00E-td | SATE-0 | SGdEenn
Bbiotic depletion potential for non foszil rezources [(A0Pelements) [kg Sk eg] 16dE-03 | 5S50E-05 | zisE-ss | 1.75E-03
Abiotic depletion potential For Fozsil rezources (B0OPfozsil) [MJ] T.ESERdz | TTAER0d | zdsEe0t | 8.5TEe02
Results of the LCA - resource use:1 m3 Ready Miz Concrete ai Az Az Tatal
Renewable primary energy as energy carrier [PERE] [MJ] 6ZTE+0 | A7SE-01 | 230Eent | s67Ee0d
Renewable primary energy resources used as raw materials [PERM] [MJ] QO0E+DD | 000Es00 | AT0Es0t | d70Ee0t
Total use of renew able primary energy resources [PERTI [MJ] 6ZTE+0 | A7SE-01 | TO0Es0t | 13dEe0z
MHan-renew able primary energy as energy carrier [FPENBE] [MJ] 7536402 | TRdEwd | zdsEsod | s55Es02
MHan-renew able primary energy resources uzed as raw materials [PENBM] [MJ] Sa6Ermn | wpeEean | oaoEees | zaeEson
Tatal uze of non-renew able primary energy resources [PEMETI [M.J] TETEHIE | TRAEw | zdsEs0d | s5eEs0z
Use af zecandary material [SM) kgl LHE-M | wpeEean | e35E-ed | 131E-01
Use af renew able secondary fusls IRSFI[MJ] o0gE+ps | wpeEean | oaoEees | oaonEson
Use af non-renew able secondary fuels (MRSFI [M.J] oogE+ps | dpeEean | oaoEens | oonEson
Recavered erergu (RE] [MJ] oogE+ps | dpeEean | oaoEens | oonEson
Usze af met fresh w ater [F']1[m3] ZIZE+0 | 161E-02 | E32E-03 | Ed4Ee0n
Results of the LCA - output Hows and waste cateqgories:1 m2 Beady Mix Concrete & Az Az Taral
Hazardaous waste disposed [H'WD) [ka] HE+0 | TE3E-02 | 643E-0 | ZosEsmn
Man-hazardous w aste dizpozed (NH'WDO) [ka] 1A0Eenz | nrzEesn | 167Ese00 | tzEs0z
High lewel radiaactive waste WD kgl ATOE-05 | da0E-0r | EEzE-es | zErE-0E
Intermediate andlow level radioactive w aste[kgl 440E-0d | L26E-08 | £.54E-05 | EaTE-04
Componernts far reusze (CRU) o00E+d0 | ooaEean | oooEeas | oo00Eson
Materials far recycling (MFR) o00E+d0 | ooaEean | oooEeas | oo00Eson
Materials far energy recavery IMER] o00E+d0 | ooaEean | oooEeas | oo00Eson
Exported electrical energy (EEE] [M.] - « « «
Exported thermal energu ([EET] [MJ] - « « «

x-data not available for this inventory item. Not all LCA datasets for upstream materials include these impact categories

and thus results may be incomplete. Use caution when interpreting data in these categories.
For the specific system boundaries identified for this EPD, the raw material supply (phase A1) is the
primary driver for all environmental impact categories with this phase accounting for over 80% of the
total results for GWP, ODP, AP, EP and POCP.

This is generally the result of the cement content in the concrete mixture as cement production
requires high levels of energy for the calcining process while at the same time emitting CO; as part of
the reaction from converting limestone (CaCOs) to lime (Ca0). Transportation may have a larger
percentage of the total impact when raw materials are transported from long distances such as
trans-oceanic locations.

T Data Quality and Variability

The requirements for data quality and background data correspond with the requirements of the NSF
International PCRfor Concrete. The calculated data in this report is based on actual ready-mix
concrete compositions. Manufacturer specific data is based on average data from the past 12
months.

The period over which inputs to and outputs from the system are accounted for is 100 year from
the year for which the data is deemedrepresentative.

The technology coverage reflects the physical reality for the declared ready-mix concrete product.
Used datasets are complete according to the system boundary within the limits set by the criteria for

the exclusion of inputs and outputs.

EPD Program Operator Date of Issue: September 27, 2021
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To calculate the life cycle of the declared ready-mix concrete products, the software solution GaBi ts

8.5.0.79 from thinkstep AG was used. Background datasets were extracted from the GaBi database.

The last revision of the GaBi data is less than 3 years ago according to thinkstep AG. Altogether, the

data quality is considered high.

This EPD was created using the default data noted in appendix A of the NSF International PCR for

concrete.

The following table summarizes the overall quality assessments for the main inputs for ready-mix

concrete.

Inputs Data Quality

Technology Time Geography  Complete Reliability Source

Binders
Portland cement good 2019 Europe good good Ecoinvent 3.6
GGBFS good 2019 us good good Ecoinvent 3.6
Fly ash good 2020 Germany good good  Oekobau dat 2020-I1

Sands
Natural sand good 2019 Global good good Ecoinvent 3.6
Natural sand, washed good 2018 Global good good Gabi 8.5

Aggregates
Natural aggregate good 2019 Global good good Ecoinvent 3.6
Admixtures

MasterPozzolith (WR) good 2018 US/Europe good good GaBi 8.5
MasterPozzolith (MWR) good 2018 US/Europe good good GaBi 8.5
MasterPolyheed good 2018 US/Europe good good GaBi 8.5
MasterRheobuild good 2018 US/Europe good good GaBi 8.5
MasterGlenium good 2018 US/Europe good good GaBi 8.5
Master X-Seed good 2018 US/Europe good good GaBi 8.5
MasterAir good 2018 US/Europe good good GaBi 8.5
MasterSure Z 60 good 2018 US/Europe good good GaBi 8.5

Water
Water good 2019 Europe good good Ecoinvent 3.6

Energy
Electricity grid mix good 2019 Germany good good Ecoinvent 3.6
Diesel good 2019 Germany good good Ecoinvent 3.6
Fuel oil good 2019 Europe good good Ecoinvent 3.6

Transport

Truck good 2019 Global/regional good good Ecoinvent 3.6
Train good 2019 Global/regional good good Ecoinvent 3.6
Ship - river good 2019 Global/regional good good Ecoinvent 3.6
Ship - oceanic good 2019 Global/regional good good Ecoinvent 3.6

Ratings: good, fair, poor

EPD Program Operator
NSF Certification, LLC

789 N. Dixboro Road  Ann Arbor, Ml 48105
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