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Disclaimers: This EPD conforms to ISO 14025, 14040, 14044, and 1SO 21930.

Scope of Results Reported: The PCR requirements limit the scope of the LCA metrics such that the results exclude environmental and
social performance benchmarks and thresholds, and exclude impacts from the depletion of natural resources, land use ecological
impacts, ocean impacts related to greenhouse gas emissions, risks from hazardous wastes and impacts linked to hazardous chemical
emissions.

Accuracy of Results: Due to PCR constraints, this EPD provides estimations of potential impacts that are inherently limited in terms of
accuracy.

Comparability: The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or
different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of products from different
companies, the user should be aware of the uncertainty in the final results, due to and not limited to, the practitioner’s assumptions, the
source of the data used in the studly, and the specifics of the product modeled.

In accordance with 1SO 21930:2017, EPDs are comparable only if they comply with the core PCR, 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
WOrKkS.
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1. About dormakaba

The 2015 merger of DORMA and Kaba has formed an industry leader and trusted source for security and access control
solutions. With over 150 years of experience and millions of installations worldwide ranging from pushbutton locks and
door closers to entrance systems, interior glass and fully networked and integrated access control solutions, dormakaba is
your reliable partner for secure and flexible access to buildings and rooms.

With our comprehensive product portfolio, architects, designers, property managers and owners need not look far to find
solutions that satisfy all facility safety, security and performance challenges. dormakaba is committed to being present
throughout every development phase of the building project, from initial consultation and specification writing to
installation, maintenance and support.

2. Product

2.1 Product Description

HSW-DRS
Horizontal Sliding Wall Systems are ideal for any application where total vision is required. Whether the purpose is to link

or separate, add security, provide noise barrier or remove barriers, dormakaba's HSW Sliding Wall Systems are available in
a variety of configurations to meet your design requirements.

Versatile HSW-DRS Horizontal Sliding Walls offer easy installation & maintenance, plus numerous options for matching the
system to your requirements. You can configure the HSW-DRS systems to meet the needs of most demanding projects.
With DRS rails top and bottom, this HSW system blends seamlessly with fixed glass walls and glass sliding or pivoting doors
that feature DRS rails.

2.2 Application

dormakaba HSW-DRS Horizontal Sliding Walls are intended for interior applications including commercial office
environments, education, healthcare, hospitality, and multi-purpose spaces and provide the primary function of
partitioning interior spaces.

2.3 Technical Data

Technical specifications of the products included in the LCA scope, as well as product performance testing results are
available on the manufacturer's website (https:.//www.dormakaba.com/us-en/solutions/products/interior-glass-
systems/horizontal-sliding-walls).

2.4 Base Materials

The primary materials including steel, aluminum, glass, plastics, and coatings sourced from various suppliers. Packaging
materials consist of plastic wrap and corrugated and particleboard and wood pallets.
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Table 1. Material content for the dormakaba HSW-DRS Horizontal Sliding Wall System in kg per square meter and percent of total mass.

HSW- DRS with Anodized finish HSW- DRS with Powder Coat finish
Component Material kg/m? kg/m?
(%) (%)
) 3.58 3.58
Aluminum
22% 22%
0.312 0.312
Steel
2.0% 1.9%
12.0 12.0
Glass
75% 74%
9.23x102 0.374
Other
0.58% 2.3%
16.0 16.3
Total
100% 100%

Table 2. Material content for packaging of the dormakaba HSW-DRS Horizontal Sliding Wall System, per square meter.

Plastic 8.12x1073 0.40%
Corrugated 1.10x102 0.54%
Particle board 0.762 37.6%
Wood Pallet 1.23 60.4%
Adhesive tape 2.15x102 1.06%
Total Packaging 2.03 100%

2.5 Manufacture

dormakaba'’s Sliding Wall Systems are manufactured at a production facility in the USA. Resource use at the production
facility is allocated to the product based on mass.

2.6 Environment and Health during Manufacture

No environmental or health impacts are expected during the manufacture of the glass wall system product.

2.7 Product Processing/Installation

Typical installation is accomplished using hand tools.

2.8 Packaging

The dormakaba products are packaged for shipment using plastic wrap, cardboard and wood pallets

2.9 Condition of Use

No special conditions of use are noted.

2.10 Environment and Health during use

No environmental or health impacts are expected due to normal use of the glass wall system product.
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2.11 Reference Service Life
The scope of the assessment is cradle-to-gate. The Reference Service Life (RSL) is not applicable.
2.12 Extraordinary Effects

No environmental or health impacts are expected due to extraordinary effects including fire and/or water damage.

2.13 Further Information

Further information on the product can be found on the manufacturers’ website at https://www.dormakaba.com/.

3. LCA: Calculation Rules

3.1 Declared Unit

The declared unit used in the study is defined as 1 m? of Horizontal Sliding Wall System product. The reference flows for
each product are summarized in Table 3.

Table 3. Reference flows for the dormakaba HSW-DRS Horizontal Sliding Wall System, per square meter.

Product Reference flow

(kg/m?)
HSW - DRS Horizontal Sliding Glass Walls with Anodized finish 16.0
HSW - DRS Horizontal Sliding Glass Walls with Powder Coat finish 163

3.2 Estimates and Assumptions
B The manufacturing facility is located in the MROW eGRID EPA NERC subregion. An Ecoinvent inventory dataset
was modified to reflect the eGRID energy mix for the MROW subregion to estimate resource use and emissions
from electricity use at the manufacturing facility.

B Electricity use at the production facilities were allocated to the wall system products based on product mass
utilizing production data for calendar year 2018 provided by the manufacturer.

B Primary data for upstream component fabrication were not available. Representative LCl datasets from the
ecoinvent database were used to model processing for aluminum and steel material components.

It should also be noted that LCIA results are relative expressions and do not predict impacts on category endpoints, the
exceeding of thresholds, safety margins or risks.

The PCR allows for the results for several inventory flows related to construction products to be reported as “other
parameters”. These are aggregated inventory flows, and do not characterize any potential impact; results should be
interpreted taking into account this limitation.
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Environmental Product Declaration dormakaba | HSW-DRS

3.3 System Boundary

The scope of the EPD is cradle-to-gate, including raw material extraction and processing, transportation and product
manufacture, including packaging. The life cycle phases included in the product system boundary are shown below.

- -~
< Aluminum \\
!/ __ Steel Scrap ) . Qil & Gas
I Iron Ore Mining | Recycling Scrap Recycling Extraction Wood harvesting |
. 1 & Processing !
' — ' |
1 Mining Chemical & Plastics !
| Production Paper g” |
! Stee| - Production |
| Production [ Aluminum | -T- I
I ‘ Production v T |
| ‘ Plastic |
" Stee_lPa_rt Aurminom Component r I
Raw Material | Fabrication Production Pack
| Part ackaging I
: Extraction & Fabrication Production |
Processing ~
I (Module A1) I
I I
r ——————————————————————— = ] = = = = = = = - - = = - — - — - — - JI
! 1
! 1
L y
| ™ I
| - Transportto D |
1 ‘O ) Manufacturer gq 1
I
1 Transport to :
: (Module A2) I
| 1
I
! 1
! 1
! 1
| ), L ]
Ll
! Product 'T-_i._- |
: Manufacture 1
]
| e e 1
! (Module A3) 1
e e e e e T T T /]
v
Use and
Maintenance gﬂ
Use Phase
(Module B1-B7)

End-of-Life

A A 4

Landfill Recycling
End-of-Life
\M. ci-ca)

gq Transportation

Incineration

P o———

| I __! Denotes System Boundary

T':F Energy Use



Environmental Product Declaration dormakaba | HSW-DRS

3.4 Cut-off criteria

According to the PCR, processes contributing greater than 1% of the total environmental impact indicator for each impact
are included in the inventory. No data gaps were allowed which were expected to significantly affect the outcome of the
indicator results. No known flows are deliberately excluded from this EPD.

3.5 Background Data

Primary data were provided for the USA manufacturing facility. The sources of secondary LCl data are the Ecoinvent
database.

Table 4. Data sources for the dormakaba HSW-DRS Horizontal Sliding Wall System.

. " D Data Publication
omponent aterial Dataset
Source Date

PRODUCT
Aluminium, primary, ingot {IAl Area, North America, without Quebec}| aluminium production, E1V33 2016
Aluminum primary, ingot | Alloc Rec 0
Aluminium recycled, 20% pre-consumer {GLO}| Recycled Content cut-off | Alloc Rec Elv33 2016
Glass Flat glass, uncoated {GLO}| market for | Alloc Rec EIv3.3 2016
Acrylic binder, without water, in 34% solution state {RER}| acrylic binder production, product in
) Elv33 2016
e 34% solution state | Alloc Rec
Alkyd paint, white, without water, in 60% solution state {RER}| alkyd paint production, white,
. ) Elv33 2016
water-based, product in 60% solution state | Alloc Rec
Steel Steel, low-alloyed {RoW}| steel production, converter, low-alloyed | Alloc Rec Elv3.3 2016
PACKAGING
Plastic Packaging film, low density polyethylene {RoW}| production | Alloc Rec; Polystyrene foam slab E1v33 2016
{GLO}| market for | Alloc Rec
Corrugated Corrugated board box {GLO}| market for corrugated board box | Alloc Rec Elv3.3 2016
Particle : )
board Particle board, for indoor use 750 kg/m3 {GLO}| market for | Alloc Rec Elv33 2016
Pallet Wood pallet (22kg)/ RER Elv2.2 2012
Adhesive Acrylic binder, without water, in 34% solution state {RER}| acrylic binder production, product in
) Elv33 2016
tape 34% solution state | Alloc Rec
RESOURCES
Electricity Electricity, medium voltage, at grid/MROW 2016 Elv33 2016
Heat Heat, district or industrial, natural gas {GLO}| market group for | Alloc Rec Elv33 2016
Heat Heat, district or industrial, other than natural gas {RoW}| heat production, propane, at industrial V33 2016
furnace >100kW | Alloc Rec
TRANSPORTATION
E:iiport Transport, freight, lorry 16-32 metric ton, EURO4 {GLO}| market for | Alloc Rec Elv3.3 2016
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The data quality assessment addressed the following parameters: time-related coverage, geographical coverage,
technological coverage, precision, completeness, representativeness, consistency, reproducibility, sources of data, and

uncertainty.

Table 5. Data quality assessment for the dormakaba HSW-DRS Horizontal Sliding Wall System.

Data Quality Parameter

Time-Related Coverage:

Age of data and the minimum length
of time over which data is collected

Geographical Coverage:

Geographical area from which data
for unit processes is collected to
satisfy the goal of the study

Technology Coverage:
Specific technology or technology mix

Precision:

Measure of the variability of the data
values for each data expressed

Completeness:

Percentage of flow that is measured
or estimated

Representativeness:
Qualitative assessment of the degree
to which the data set reflects the true
population of interest

Consistency:

Qualitative assessment of whether
the study methodology is applied
uniformly to the various components
of the analysis

Reproducibility:

Qualitative assessment of the extent
to which information about the
methodology and data values would
allow an independent practitioner to
reproduce the results reported in the
study

Sources of the Data:

Description of all primary and
secondary data sources

Uncertainty of the Information:

Uncertainty related to data, models,
and assumptions

Data Quality Discussion

The most recent available data are used, based on other considerations such as data quality and
similarity to the actual operations. Typically, these data are less than 5 years old (typically 2016). All
of the data used represented an average of at least one year's worth of data collection, and up to
three years in some cases. Manufacturer-supplied data (primary data) are based on annualized
production for 2018.

The data used in the analysis provide the best possible representation available with current data.
Electricity use for product manufacture is modeled using representative data for the MROW eGRID
subregion. Surrogate data used in the assessment are representative of global or European
operations. Data representative of European operations are considered sufficiently similar to actual
processes.

For the most part, data are representative of the actual technologies used for processing,
transportation, and manufacturing operations. Representative fabrication datasets, specific to the
type of material, are used to represent the actual processes, as appropriate.

Precision of results are not quantified due to a lack of data. Data collected for operations were
typically averaged for one or more years and over multiple operations, which is expected to reduce
the variability of results.

The LCA model included all known mass and energy flows for production of the products. In some
instances, surrogate data used to represent upstream and downstream operations may be missing
some data which is propagated in the model. No known processes or activities contributing to
more than 1% of the total environmental impact for each indicator are excluded.

Data used in the assessment represent typical or average processes as currently reported from
multiple data sources and are therefore generally representative of the range of actual processes
and technologies for production of these materials. Considerable deviation may exist among actual
processes on a site-specific basis; however, such a determination would require detailed data
collection throughout the supply chain back to resource extraction.

The consistency of the assessment is considered to be high. Data sources of similar quality and age
are used; with a bias towards Ecoinvent v3.3 data where available. Different portions of the product
life cycle are equally considered.

Based on the description of data and assumptions used, this assessment would be reproducible by
other practitioners. All assumptions, models, and data sources are documented.

Data representing energy use at the manufacturing facility in Indiana represent an annual average
and are considered of high quality due to the length of time over which these data are collected, as
compared to a snapshot that may not accurately reflect fluctuations in production. For secondary
LCl datasets, Ecoinvent v2.2 and v3.3 LCl data are used, with a bias towards Ecoinvent v3.3 data.
Uncertainty related to materials in the product and packaging is low. Actual supplier data for
upstream operations was not available for all suppliers and the study relied upon the use of existing
representative datasets. These datasets contained relatively recent data (<10 years) but lacked
geographical representativeness. Uncertainty related to the impact assessment methods used in
the study are high. The impact assessment method required by the PCR includes impact potentials,
which lack characterization of providing and receiving environments or tipping points.
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3.7 Period under review
The period of review is calendar year 2018.

3.8 Allocation

Manufacturing resource use was allocated to the products based on mass. Impacts from transportation were allocated
based on the mass of material and distance transported.

The product system includes some recycled materials, which were allocated using the recycled content allocation method
(also known as the 100-0 cut-off method). Using the recycled content allocation approach, system inputs with recycled
content do not receive any burden from the previous life cycle other than reprocessing of the waste material. At end-of-
life, materials which are recycled leave the system boundaries with no additional burden.

3.9 Comparability

The PCR this EPD was based on was not written to support comparative assertions. EPDs based on different PCRs, or
different calculation models, may not be comparable. When attempting to compare EPDs or life cycle impacts of products
from different companies, the user should be aware of the uncertainty in the final results, due to and not limited to, the
practitioner's assumptions, the source of the data used in the study, and the specifics of the product modeled.

4. LCA: Results

Results of the Life Cycle Assessment are presented below. Itis noted that LCA results are relative expressions and do not
predict impacts on category endpoints, the exceeding of thresholds, safety margins or risks.

Table 6. Life cycle phases included in the product system boundary.
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The following environmental impact category indicator are reported using characterization factors based on the U.S. EPA's
Tool for the Reduction and Assessment of Chemical and Other Environmental Impacts - TRACI:

Global Warming Potential (GWP 100) kg CO2 eq
Ozone Depletion Potential (ODP) kg CFC 11 eq
Acidification Potential (AP) kg SO2 eq
Eutrophication Potential (EP) kg Neq
Smog Formation Potential (POCP) kg Os eq
Fossil Fuel Depletion Potential (FFD) MJ Surplus, LHV

These six impact categories are globally deemed mature enough to be included in Type lll environmental declarations.
Other categories are being developed and defined and LCA should continue making advances in their development,
however the EPD users shall not use additional measures for comparative purposes.

The following optional environmental impact category indicators are also reported based on the CML-IA characterization

factors:

Global Warming Potential (GWP 100) kg COz2eq
Depletion potential of the stratospheric ozone layer (ODP) kg CFC 11 eq
Acidification Potential of soil and water (AP) kg SO2 eq
Eutrophication Potential (EP) kg PO4* eq
Photochemical Oxidant Creation Potential (POCP) kg CoHa eq
Abiotic depletion potential (ADP-elements) for non-fossil e
resources

/:et:zzfcc;ipletlon potential (ADP-fossil fuels) for fossil M), LHV
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Table 7. Life Cycle Impact Assessment (LCIA) results for the dormakaba HSW-DRS Horizontal Sliding Wall System per 1 m?. Results
reported in MJ are calculated using lower heating values. All values are rounded to three significant digits.

Al -

. A2 -
Impact Catego Rawmaterial Transport to ASE
P gory extraction & p Manufacturing
. manufacturer
processing
CML-IA
kg CO; eq 823 8.22 1.63 92.1
Global warming (GWP100a)
% 89% 8.9% 1.8% 100%
Ozone layer depletion kg CFC-11 eq 3.68x10°® 1.52x10° 1.03x107 5.30x10°¢
ODP
(ODP) % 69% 29% 1.9% 100%
kg SO; eq 0.487 3.28x10° 5.82x102 0.525
Acidification potential
% 93% 6.2% 1.1% 100%
kg (PO4)* eq 0.206 7.38x10° 3.98x10° 0.217
Eutrophication potential
% 95% 3.4% 1.8% 100%
kg CoHas eq 3.03x10° 1.39x107 6.54x10* 3.23x10%
Photochemical oxidation
% 94% 4.3% 2.0% 100%
kg Sb eq 2.50x10* 2.44x10° 2.60x10° 2.77x10*
Abiotic depletion
% 90% 8.8% 0.94% 100%
Abiotic depletion (fossil MJ 820 131 18.4 970
fuels) % 85% 14% 1.9% 100%
TRACI 2.1
kg CO; eq 81.7 8.18 1.50 91.4
Global warming
% 89% 9.0% 1.6% 100%
kg CFC-11 eq 3.64x10° 1.52x10°® 1.03x107 5.26x10°®
Ozone depletion
% 69% 29% 2.0% 100%
kg SO, eq 0.487 3.77x10? 5.89x1073 0.531
Acidification
% 92% 71% 1.1% 100%
kg N eq 0.444 9.13x103 9.33x1073 0.462
Eutrophication
% 96% 2.0% 2.0% 100%
kg Os eq 414 0.887 7.69x1072 5.11
Smog
% 81% 17% 1.5% 100%
M) eq. 54.2 18.0 2.23 74.4
Fossil fuel depletion
% 73% 24% 3.0% 100%
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Table 8. Resource use, waste and outflows for the dormakaba HSW-DRS Horizontal Sliding Wall System per 1 m?. Results reported in M/
are calculated using lower heating values. All values are rounded to three significant digits.
Al -
Raw material AZS A3 -

- Transport to .
extraction & p Manufacturing
: manufacturer
processing

Impact Category

Resource Use

Use of renewable primary

: MJ 124 1.60 46.5 172

energy excluding the renewable
primary energy resources used . . . . .
25 W MEiETEls % 72% 0.93% 27% 100%
Use of renewable primary M) ; : : :
energy resources used as raw
materials % - - - -
Use of non-renewable primary
energy resources used as raw M) INA INA INA INA
materials
Use of non-renewable primary
energy resources used as raw M) INA INA INA INA
materials

kg 1.05 - - 1.05
Use of secondary materials

% 100% 0.00% 0.00% 100%
Use of renewable secondary M) NeE Neg Neg Neg
fuels
Use of non-renewable
secondary fuels M Neg. Neg. Neg. Neg.

m? 3.36 9.12x10? 5.57x10? 3.51
Use of net fresh water

% 96% 2.6% 1.6% 100%
Waste & Outflows

kg 2.64x1073 7.47x10° 2.12x10° 2.74x103
Hazardous waste

% 96% 2.7% 0.77% 100%

kg 10.9 5.87 1.06 17.8
Bulk waste

% 61% 33% 6.0% 100%

kg 1.59x10% 7.82x10°® 7.62x10® 1.74x10%
Radioactive waste (high-level)

% 91% 4.5% 4.4% 100%

kg 1.55x107 8.52x10* 4.79x10° 2.45x1073
Radioactive waste (low-level)

% 63% 35% 2.0% 100%
Components for re-use kg - - - -
Materials for recycling kg - - - -
Materials for energy recovery kg Neg. Neg. Neg. Neg.
Exported energy M) Neg. Neg. Neg. Neg.

INA = Indicator not assessed
Neg. = Negligible
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5. LCA: Interpretation

The interpretation phase conforms to ISO 14044 with further guidance from the ILCD General Guide for Life Cycle
Assessment. The interpretation included the use of evaluation and sensitivity checks to steer the iterative process during
the assessment, and a final evaluation including completeness, sensitivity, and consistency checks, at the end of the study.

The contributions to indicator results are dominated (> 90%) by the raw material and extraction phase (A7) primarily due to
the extraction and fabrication of metal components of the product followed by product manufacturing (A3) and upstream
material transport (A2).

; J
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