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1. General Information
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Verification:
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July 31, 2024

July 31, 2029

RSC 50/51

GCP Applied Technologies

1000 kg of concrete admixture

Cradle-to-gate (A1, A2, and A3)

Independent verification of the declaration according to ISO 14040
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Principal
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2. Product

2.1 Product Description and Application

RSC50/51 is a specialty concrete admixture. RSC 50 and RSC 51 are components of
DUCTILCRETE®. DUCTILCRETE® engineered systems are optimized for industrial applications.
These differentiated slab systems give warehouses, distribution centers, manufacturing facilities,
and data centers greater flexibility in their floor space while lowering maintenance costs. In
addition, DUCTILCRETE® paving solutions offer better performance and durability than
conventional concrete paving.

2.2 Base Materials

Product formulations were included in the LCA for peer review. The raw materials used in the
product are outlined below:

RSC 50: Acrylic polymer emulsion, ethylene glycol, colouring agent

RSC 51: Acrylic polymer emulsion, ethylene glycol, colouring agent, alkoxylate of fatty esters,
water

The quantities or percentages are not shown for confidentiality reasons.

3. LCA Calculation Rules

3.1 Declared Unit
The declared unit is 1000 kg of RSC50/51 Concrete Admixture.

3.2 System Boundary
The system boundary for this study is limited to a cradle-to-gate focus. The following three life
cycle stages as per the governing PCRs are included in the study scope (see also Table 4):

e A1 Raw material supply (upstream processes): Extraction, handling, and processing of
input materials.

e A2 Transportation: Transportation of all raw materials from the suppliers to the gate of
the manufacturing facility.

e A3 Manufacturing (core process): Manufacturing of the admixture products, including all
energy and materials required and all emissions and wastes produced. This includes:
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packaging, including transportation and waste disposal, to make admixtures ready for
shipment.

3.3 Estimates and Assumptions
All significant foreground data was gathered from the manufacturer based on measured values
(i.e. without estimation).

3.4 Cut-off Criteria

The cut-off criteria for all activity stage flows considered within the system boundary conform with
ISO 21930: 2017 Section 7.1.8. Specifically, the cut-off criteria were applied as follows:

¢ All inputs and outputs for which data are available are included in the calculated effects
and no collected core process data are excluded.

e A one percent cut-off is considered for renewable and non-renewable primary energy
consumption and the total mass of inputs within a unit process. The sum of the total
neglected flows does not exceed 5% of all energy consumption and mass of inputs.

e All flows known to contribute a significant impact or to uncertainty are included.

e The cut-off rules are not applied to hazardous and toxic material flows — all of which are
included in the life cycle inventory.

No material or energy input or output was knowingly excluded from the system boundary
indicators of this standard. Conservative assumptions in combination with plausibility
considerations and expert judgment were used to demonstrate compliance with these criteria.

3.5 Data Quality

Data quality was assessed as per ISO 14044 Section 4.2.3.6.2. This LCA was created using
industry average data for upstream materials. Data variation can result from differences in
supplier locations, manufacturing processes, manufacturing efficiency and fuel types used. Data
quality is judged on the basis of its representativeness (technological, temporal, and
geographical), completeness (e.g., unreported emissions), consistency and reliability.

Technical representativeness: Technical representativeness is the degree to which the data
reflects the actual technology(ies) used. Core manufacturing process technology is derived from
the manufacturing facilities and is highly representative. The secondary data for inputs to the
manufacturing process are deemed to be reflective of typical or average technologies used by
GCP in the production of admixtures. Some background material and process data are European
but deemed to be similar to technologies used in the US.
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Temporal representativeness: Temporal representativeness is the degree to which the data
reflects the actual time (e.g. year) or age of the activity. Core manufacturing process data is very
recent (2022). All other LCI data sources are less than 10 years old.

Geographical representativeness: Geographical representativeness is the degree to which the
data reflects the actual geographic location of the activity (e.g. country or site). Geographical
coverage of core manufacturing processes is the United States generally, and specific to the
eGrid regions in which the facilities exist. Some material and process data are based on
European sources (ecoinvent v3) while others are based on European data but modified where
possible to incorporate North American upstream data (USEI).

Completeness: Completeness is the degree to which the data are statistically representative of
the relevant activity. Core manufacturing processes are very complete and were derived from
data gathered at the participating facilities. These data reflect annual operations inclusive of
seasonal and other normal annual fluctuations in operations. All relevant, specific processes,
including inputs (raw materials, energy and ancillary materials) and outputs (emissions and
production volume) were considered and modeled to represent the specified and declared
products. The relevant background materials and processes were taken from the US LCI
Database (adjusted for known data placeholders); USEI Database; US system boundary adjusted
Ecoinvent v3.7 LCI databases and modeled in SimaPro software v.8.0.1, 2014. Efforts were made
to ensure that all data used was as complete as reasonably possible.

Reliability: Reliability is the degree to which the sources, data collection methods and verification
procedures used to obtain the data are dependable. For core manufacturing processes the
reliability of the information and data is deemed to be very good as these were derived from
specific data of the production facilities. All missing process data (dummies) associated with the
US LCI data have been consistently filled. All other LCI data have been incorporated from
reputable databases.

Precision: GCP, through measurement and calculation, collected primary data on their annual
production of the admixture product. The exact energy consumption at the facilities and the exact
product formulations were incorporated into the study.

Consistency: To ensure consistency, the LCI modeling of the production weighted input and

output LCI data for the declared products used the same modeling structure across the respective
product systems, which consisted of input raw and ancillary material, energy flows, water resource
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inputs, product and co-products outputs, emissions to air, water and soil, and waste recycling and
treatment. Crosschecks concerning the plausibility of mass and energy flows were continuously
conducted.

Reproducibility: Internal reproducibility is possible since the data are stored in an available
database as well as the calculations that were performed in the excel spreadsheet. A considerable
level of transparency is provided throughout the report as the specifications and material quantity
make-up for the declared products are presented.

3.6 Period under Review
Data was gathered for the primary material and energy inputs used in the production for calendar
year 2022.

3.7 Allocation

“‘Mass” was deemed as the most appropriate physical parameter for allocation used for the
admixture manufacturing system to calculate the input energy flows (electricity, natural gas and
propane), packaging materials and waste flows per declared unit of 1,000 kg of product output.

3.8 Comparability

This LCA was created using industry average data for upstream materials. Data variation can
result from differences in supplier locations, manufacturing processes, manufacturing efficiency
and fuel types used. EPDs are comparable only if they comply with this document, use the same
sub-category PCR where applicable, include all relevant information modules and are based on
equivalent scenarios with respect to the context of construction works.

4. Technical Information

The various processes that occur at each stage are classified and grouped in information modules
(or simply "modules"), labeled with alpha-numeric designations "A1" through "C4". A declared unit
is defined for LCAs covering “cradle-to-gate”, or the production stage (shown Table 1), which
consists of three modules: A1 Raw Material Supply; A2 Transport (to the manufacturer); and A3
Manufacturing. This study focuses on the product stage only and no Module D credits or burdens
are included in the assessment.

The Product stage includes the following processes:
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¢ A1 Raw Material Supply [1]: Extraction and processing of input raw materials (see Table
1, weighted average plant generic formulations for eight admixture products, including
fuels used in extraction and transport within the process.

e A2 Transport [1]: Weighted average transportation of raw materials from extraction site
or source to manufacturing site and including empty backhauls and transportation to
interim distribution centers or terminals.

¢ A3 Manufacturing [1]: Manufacturing of the admixture products, including all energy and
materials required and all emissions and wastes produced. The A3 module includes
material handling and product mixing, lighting and heating, ventilation and air conditioning
(HVAC), operation of environmental equipment (baghouses and bin vents), on-site
transportation (loading and unloading) and storage of products.

The Product Stage excludes the following processes [1]:

- Production, manufacture, and construction of manufacturing capital goods and
infrastructure;

- Production and manufacture of production equipment, delivery vehicles, and laboratory
equipment;

- Personnel-related activities (travel, furniture, and office supplies); and

- Energy and water use related to company management and sales activities that may be
located either within the factory site or at another location.

7

ASTM INTERNATIONAL



applied technologies

Table 1: Description of the System Boundary (x: included in LCA; mnd: module not declared)
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5. LCA: Results

Life cycle impact assessment (LCIA) is the phase in which the set of results of the inventory
analysis — the inventory flow table — is further processed and interpreted in terms of environmental
impacts and resource use inventory metrics. Table 2 below summarizes the LCA results for the

cradle-to-gate (A1-A3) product system.

Table 2: Product Stage LCA Results for RSC50

CALCULATED RESULTS A1-A3 PER 1000 kg

Core Mandatory Impact Indicator Total A1 A2 A3
Global warming potential GWP kg CO2e 3.00E+03 2.65E+03 1.09E+02 2.39E+02
Depletion potential of the stratospheric ozone layer ODP kg CFC11e 6.48E-05 5.72E-05 1.79E-06 5.77E-06
Acidification potential of soil and water sources AP kg SO2e 1.55E+01 1.41E+01 6.48E-01 7.28E-01
Eutrophication potential EP kg Ne 1.99E+00 1.45E+00 4.37E-02 5.00E-01
Formation potential of tropospheric ozone SFP kg O3e 1.86E+02 1.60E+02 1.77E+01 7.92E+00
Abiotic depletion potential for fossil resources ADPf  MJ, NCV 5.04E+04 4.44E+04 1.40E+03 4.65E+03
Abiotic depletion potential for non-fossil mineral resources  ADPe kg Sbe 1.11E-02 1.10E-02 7.42E-07 5.03E-05
Use of Primary Resources Total A1 A2 A3
Renewable primary energy carrier used as energy RPRE MJ, NCV 2.23E+03 2.05E+03 1.73E+00 1.78E+02
Renewable primary energy carrier used as material RPRM MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Non-renewable primary energy carrier used as energy NRPRE MJ, NCV 5.76E+04 5.03E+04 1.49E+03 5.83E+03
Non-renewable primary energy carrier used as material NRPRM MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Secondary Material, Secondary Fuel and Recovered Energy Total A1 A2 A3
Secondary material SM kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Renewable secondary fuel RSF MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Non-renewable secondary fuel NRSF MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Recovered energy RE MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mandatory Inventory Parameters Total A1 A2 A3
Consumption of freshwater resources FW m3 8.64E+03 8.64E+03 2.16E-03 4.95E-01
Indicators Describing Waste Total A1 A2 A3
Hazardous waste disposed HWD kg 4.06E+00 0.00E+00 0.00E+00 4.06E+00
Non-hazardous waste disposed NHWD kg 1.59E-01 0.00E+00 0.00E+00 1.59E-01
High-level radioactive waste, conditioned, to final repository HLRW m3 2.01E-06 1.81E-06 5.89E-10 1.94E-07
Intermedlate- and low-level radioactive waste, to final 1.06E-05 9.08E-06 2.83E-09 149E-06
repository ILLRW m3
Components for re-use CRU kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Materials for recycling MR kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Materials for energy recovery MER kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Recovered energy exported from the product system EE MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00

* The declared product does not contain any biogenic carbon.
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Table 3: Product Stage LCA Results for RSC51
CALCULATED RESULTS A1-A3 PER 1000 kg
Core Mandatory Impact Indicator Total A1 A2 A3
Global warming potential GWP kg CO2e 2.83E+03 2.50E+03 9.87E+01 2.39E+02
Depletion potential of the stratospheric ozone layer ODP kg CFC11e 6.20E-05 546E-05 1.62E-06 5.77E-06
Acidification potential of soil and water sources AP kg SO2e 143E+01 1.30E+01 5.85E-01  7.28E-01
Eutrophication potential EP kg Ne 249E+00 1.96E+00 3.95E-02 5.00E-01
Formation potential of tropospheric ozone SFP kg O3e 1.73E+02 1.49E+02 1.60E+01 7.92E+00
Abiotic depletion potential for fossil resources ADPf  MJ, NCV 4.64E+04 4.05E+04 1.26E+03 4.65E+03
Abiotic depletion potential for non-fossil mineral resources  ADPe kg Sbe 1.03E-02 1.03E-02 6.70E-07 5.03E-05
Use of Primary Resources Total A1 A2 A3
Renewable primary energy carrier used as energy RPRE MJ, NCV 219E+03 2.01E+03 1.57E+00 1.78E+02
Renewable primary energy carrier used as material RPRM MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Non-renewable primary energy carrier used as energy NRPRE MJ, NCV 5.35E+04 4.63E+04 1.34E+03 5.83E+03
Non-renewable primary energy carrier used as material NRPRM MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Secondary Material, Secondary Fuel and Recovered Energy Total A1 A2 A3
Secondary material SM kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Renewable secondary fuel RSF MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Non-renewable secondary fuel NRSF MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Recovered energy RE MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mandatory Inventory Parameters Total A1 A2 A3
Consumption of freshwater resources FW m3 7.90E+03 7.90E+03 1.95E-03 4.95E-01
Indicators Describing Waste Total A1 A2 A3
Hazardous waste disposed HWD kg 4.06E+00 0.00E+00 0.00E+00 4.06E+00
Non-hazardous waste disposed NHWD kg 1.59E-01 0.00E+00 0.00E+00 1.59E-01
High-level radioactive waste, conditioned, to final repository HLRW m3 1.84E-06 1.65E-06 5.32E-10 1.94E-07
Intermedlate- and low-level radioactive waste, to final 9.75E-06 8.05E-06 2.56E-09 1.49E-06
repository ILLRW m3
Components for re-use CRU kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Materials for recycling MR kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Materials for energy recovery MER kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Recovered energy exported from the product system EE MJ, NCV 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10
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6. Interpretation

Figure 1 shows the relative contribution to the cumulative impacts of the A1 through A3 phases
of the cradle-to-gate life cycle. The impact categories global warming potential, ozone depletion
potential, acidification potential, eutrophication potential, smog creation potential, and abiotic
depletion potential are dominated by A1: raw material supply. These impacts are caused by the
upstream production of the material inputs into the admixtures and account for most of the impacts
in the various impact categories.

Figure 1. Contribution Analysis: A1-A3 RSC 50
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Figure 2. Contribution Analysis: A1-A3 RSC 51
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7. Additional Environmental Information

Substances of high concern are chemicals that may have serious effects on human health and
the environment. No substances of high concern are identified in the declared product.

12

i’

ASTM INTERNATIONAL



|
1NN

applied technologies

8. References

WAP Sustainability Consulting (2024) A Cradle-to-Gate Life Cycle Assessment of DC05

CML - Department of Industrial Ecology. (2016, September 05). CML-IA Characterisation
Factors. Retrieved from https://www.universiteitleiden.nl/en/research/research-
output/science/cml-ia-characterisation-factors

International Organization for Standardization (2017) International Standard ISO
21930:2017 Sustainability in buildings and civil engineering works - Core rules for
environmental product declarations of construction products and services.

ISO 14044:2006/AMD 1:2017/ AMD 2:2020 Environmental management - Life cycle
assessment - Requirements and guidelines.

ISO 14040: 2006 Environmental management - Life cycle assessment - Principles and
framework.

ISO 14021:1999 Environmental labels and declarations - Self-declared environmental
claims (Type Il environmental labelling)

US EPA. (2012). TRACI: The Tool for the Reduction and Assessment of Chemical and
Other Environmental Impacts. Version 2.1 - User Guide. Retrieved from
https://nepis.epa.gov/Adobe/PDF/P100HNS3.pdf

13

ASTM INTERNATIONAL


https://www.universiteitleiden.nl/en/research/research-output/science/cml-ia-characterisation-factors
https://www.universiteitleiden.nl/en/research/research-output/science/cml-ia-characterisation-factors

