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Manufacturer Information

This EPD addresses products from multiple manufacturers and represents
an average for the membership of the Western Red Cedar Lumber
Association (WRCLA), a non-profit trade association representing
manufacturers of western red cedar products. This average is based on a
sample that included one lumber manufacturing mill and one
remanufacturing mills in BC, which represented 10% of industry produc-
tion in 2022. These data are combined with recent in-house harvesting
data, a survey of cedar nursery production in BC, and CORRIM (The Con-
sortium for Research on Renewable Industrial Materials) forest manage-
ment data.

Product Description

Wood siding is a board-type weatherproof product applied to a building as
a final surfacing for exterior walls. Western red cedar siding is produced in
various dimensions and different profiles (shapes) including bevel, board
and batten, tongue and groove, and channel. This EPD addresses the
following product:

- Cedarsiding type: Bevel siding
. Boardsize: “2x6"(12.7 mm x 152.4 mm)
«  Grade: Clear
«  Product composition (on the basis of 1 m? installed siding with a 50-
year service life):
o Western red cedar lumber: 4.65 kg (oven-dry basis) (0.0141m?3)
o Coatings
- Alkyd primer (solvent-based): 0.20 litres
- Acrylic paint (water-based): 0.93 litres
o Fasteners (6D 2" galvanized nails): 0.05 kg

Installed and used according to WRCL specifications (See

https://www.realcedar.com/siding). Information reported here is for a
product that is painted on installation and then repainted every 15
years.

Scope: Cradle-to-grave.
Functional unit: 1m? of siding assumed installed over a wood-frame wall.

Service life: 50 years.
Building life: 75 years

Figure 1. Life cycle stages and information modules included in the system boundary

Benefits/Loads
Production Construction Use End-of-life beyond system
boundary
Al | A2 A3 A4 A5 Bl | B2 | B3 | B4 | B5 B6 B7 | Cl1 | C2 | C3 | C4 D
By
o |zd = 5 c c Q = » Q
¢ |1B5| 5|85 | 2 |§|5|8|8|2(35985|8|8|¢ |8 32
E |Z3 = = o SHINSN RN = e og | 3 > 2 | © =
s |20 =4 c o = = | 2 | 2 = R E= <] 7} = <] =
o o o e @ @ = o =3 = |3 = o Q 7] Q ©
i S|l e |es g B €13 S I 5|3 |g|*% 3
s | 8|t |28 | S 2 3/3| aF |5|2|8 g
= s | = = e S 5 | 2
5| S|&|&8 ® =18 3 F S |5 3
g| ¢ ® < S 5
VI VW v v X[ NVIX[V[X] x [ X[ N][V]N]NV X

page 1




Life Cycle Assessment

Life cycle assessment (LCA) is a rigorous study
of inputs and outputs over the entire life

of a product or process and the associated
environmental impact of those flows to and
from nature. The underlying LCA supporting
this EPD was performed by FPInnovations for
WRCLA in 2024 and was third-party peer-
reviewed by three member panel comprised
of Dr. Tom Gloria from Industrial Ecology
Consultants (chair), James Salazar at WAP
Sustainability Consulting, and Charles Thi-

Fossil fuel
bodeau at CT Consultant. . The LCA study col-
lected primary data from western red cedar
!umber and siding man.ufacturlng operations Electricity
in 2023 for the production year 2022.
The system boundary includes all the Water

production steps from extraction of raw
materials from the earth (the cradle) through to
final fate of the product at the end of its service
life (the grave). See Figure 2. The boundary in-
cludes the transportation of major inputs to, and
within, each activity stage including the ship-
ment of products to a hypothetical building site Ancillar
location in North America and eventual trans- materia?,s
portation to landfill. The city of Minneapolis,

MN was chosen as the typical building location, Other

as a central location in North America. materials

This study followed the information modules
defined in the ULE PCR Part A:

. ATl - extraction (removal) of raw materials
and processing;

« A2 -transportation of raw materials from
an extraction site to a manufacturing site;

« A3 - manufacturing of the wood
construction product, including
packaging;

« A4 - construction stage (building product
transport to construction site)

. A5 -installation,

. the use-phase (B1 use, B2 maintenance,
and B4 replacement;

- end-of-life processes (C1,
deconstruction,dismantling/demolition,

C2, transport from building site to waste
processing, C3 sorting/separation and C4,
disposal).

—) “ Transportation ©

Figure 2. System boundary and process flows
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Ancillary materials and other materials such as coatings, fasteners and
packaging are included in the boundary unless below the cut-off criteria.
Mass or energy flows are excluded if they account for less than 1% of
model flows and less than 2% of life cycle impacts in all categories.
Human activity and capital equipment are excluded. For the use phase,
the consumption of water and cleaning solutions is common to all siding
types and is excluded.

Fifty years is the expected life span for cedar siding based on suggested
manufacturer care procedures according to WRCLA. This figure is
supported by expert opinion, anecdotal evidence and product warranty
claims. A 15-year repainting schedule is used based on manufacturer
warranties. According to cedar siding industry standards, an initial flood-
coat primer and paint finish is applied with a 15 to 20 year service life..

LClindicators

Use of resources:

Renewable primary energy career used as energy (RPRE)
Renewable primary energy career used as material (RPRM)
Non-renewable primary energy career used as energy (NRPRE)
Non-renewable primary energy career used as material (NRPRM)
Secondary material, secondary fuel, and recovered energy
Secondary material (SM)

Renewable secondary fuel (RSF)

Non-renewable secondary fuel (NRSF)

Recovered energy (RE)

Mandatory inventory parameters
Fresh water consumption (FW)

Indicators describing waste
Hazardous waste disposed (HWD)

Non-hazardous waste disposed (NHWD)

High level radioactive waste (HLRW)

Intermediate and low-level radioactive waste (ILLRW)
Components for reuse (CRU)

Materials for recycling (MR)

Materials for energy recovery (MER)

Recovered energy exported from the product system (EE)

Additional inventory parameters
Biogenic carbon removal from the product (BCRP)

Biogenic carbon emissions from the product (BCEP)

Biogenic carbon removal from packaging (BCRK)

Biogenic carbon emissions from packaging (BCEK)

Biogenic carbon emissions from combustion of waste from re-
newable sources used in production (BCEW)
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Environmental Performance

Environmental impacts were calculated using IPCC
GWP100 (2021), TRACI (Tool for the Reduction and As-
sessment of Chemical and other Environmental Impacts)
version 2.1 (the life cycle impact assessment methodol-
ogy developed by the U.S. Environmental Protection
Agency), and CML-baseline v4.7.

Environmental impacts per functional unit of cedar
siding are shown in Table 1 and Table 2. Impact indica-
tors used are global warming potential (GWP),
acidification potential, eutrophication potential, smog
potential, ozone depletion potential, and abioptic
resource depletion potential (fossil). Life cycle inventory
(LCl) indicators are shown in Table 3 and 4.

Energy consumption for maintenance (periodic power
washing) during use is excluded, as it is difficult to esti-
mate and common to all siding.

types.

Allocation of environmental burdens to cedar siding and
its co-products is done according to mass allocation
principles.




Table 1. Environmental performance, 100 2 of installed WRC siding for 75 years building life by life by cycle stages - absolute values

£ g .
@) = -§ — § E — g % é E’ =
g2 2 s & = 2 b=} c g = £ —
Impact Category Unit Total 38 g | p 5 2 S = £ g_ g g2 g g
17 =1 = T @ = [} T T <
8 | 8BS |8Eo| £3 2 3 s & a = £ 3 a
Al A2 A3 Ad A5 BL, B2 B4 c1 c2 c3 ca
GWP100 - fossil kg COz eq 106.13 8.49 2.31 2.39 10.19 12.44 - 51.75 17.91 0.19 - 0.46 1.09
GWP100 - biogenic | o ¢, eq 40.64 | 4.236-03 0.02 0.45 0.06 060 | - 132 057 | 173803 | - 3762 | 37.62
C emissions
GWP100 - biogenic |y, ¢o,.eq 11025 | 367 - . . : . : 7355 . : :
C removals
GWP100 - total kg COz-eq 3652 | -28.21 2.33 2.84 10.25 13.04 - 5307 | -55.07 0.19 - 38.08
Ozone depletion kgCFC-11eq | 1.24E-05 | 4.856-07 | 3.84E-09 | 3.64E-07 | 5.07E-07 | 1.63E-06 - 7.84E-06 | 1.49E-06 | 3.54E-10 - 4.72E-08 | 1.12E-07
Acidification kg SO: eq 053 0.03 0.01 0.02 0.08 0.06 - 0.23 0.10 | 9.69E-04 - 0.01 0.02
Eutrophication kg Neq 022 0.01 | 9.90E-04 | 1.10E-03 0.01 0.03 - 0.14 0.02 | 7.84E-05 - 0.02 0.05
Smog kg Oz eq 10.37 0.99 0.36 0.49 2.28 0.62 - 294 2.38 | 2.65E-02 - 0.27 0.63
gg'g:iuel;jep'e“o” MJ, LHV 161533 | 117.71 28.83 46.95 | 13090 | 206.68 - 81037 | 26553 2.65 - 571 13.50
Table 2. Environmental performance, 1 m? of installed WRC siding for 75 years building life by life cycle stages - absolute values
2
= () =
S Z 5 2 = 5
Impact Category Unit Total 5% '§ g E’g %5 % «g g 8 o & 2 g
g s 25 | 85 &8z w 8 3 B B g5 = #
B €= QO E E O = 35 s 2 a = 3 a
Al A2 A3 A4 A5 B, B2 B4 c1 c2 c3 ca
GWP100 - fossil kg COz eq 11.42 0.91 0.25 0.26 1.10 1.34 - 5.56 0.01 - 0.02 - 0.12
GWP100 - biogenic
C emissions kg COz eq 437 | 4556-04 | 215E-03 0.05 0.01 0.06 - 014 0.06 1.87E-04 - 4.05
GWPL00 —biogenic | 5 co, eq -11.87 395 | - - - - - - 792 | - - - -
C removals
GWP100 - total kg COzeq 3.93 -3.04 | 251E-01 0.31 1.10 1.40 - 5.71 -5.93 2.06E-02 - 410
Ozone depletion kgCFC-11eq | 1.33E-06 | 5.22E-08 | 4.13E-10 | 3.92E-08 | 5.46E-08 | 1.75E-07 - B.44E-07 | 16E:07 3.81E-11 - 5.08E-09
Acidification kg SO; eq 0.06 0.00 | 1.086-03 | 2.156-03 0.01 0.01 - 0.02 0.01 1.04E-04 - 9.24E-04
Eutrophication kgNeq 002 | 1.08E-03 | 1.07E-04 | 1.18E-04 | 1.08£-03 | 3.23E-03 - 0.02 | 2.156-03 8.44E-06 - 2.05E-03
Smog kg Os eq 112 0.11 0.04 0.05 025 0.07 - 0.32 0.26 2.85E-03 - 0.03
Abiotic depletion MJ, LHV 17387 | 1267 3.10 505 | 1400 | 2225 - 87.23 | 2858 0.29 - 0.61
(fossil fuel)
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Table 3. LCI parameters for 100 ft? of installed WRC siding by life cycle stage for 75 year building life - absolute values

. Amount
Parameter Unit Tot &u AL A2 A3 Al A5 B1 B2 Ba 1 c2 c3 ca
RPRe MJ, LHV 140.75 0.06 0.03 25.92 0.13 8.00 = 38.25 68.26 - 0.01 - 0.10
RPRm MJ,LHV | 1,461.56 487.19 - - - - - - 974.37 - - -
NRPRe MJ,LHV | 1,771.90 59.10 14.63 24.08 66.23 117.84 - 917.5 563.74 - 2.69 - 6.10
NRPRm MJ, LHV - - - - - - - - - -
SM kg - - - - - - - - - - -
RSF MJ, LHV 201.62 - - 67.21 - - - - 134.41 -
NRSF MJ, LHV - - - - - - - - - - -
RE MJ, LHV - - - - - - - -
FwW m3 015 - - 0.05 - - - - 0.1 - -]
HWD kg 4.12E-03 | 1.37E-04 | 2.88E-06 | 5.97E-06 | 1.53E-05 | 2.83E-04 - 2.77E-03 | 8.88E-04 - 5.30E-07 1.71E-05
NHWD kg 137.06 | 3.33E-03 0.01 | 3.33E-03 0.04 3.62 - 6.49 7.37 - 2.51E-03 - 119.52
HLRW kg 6.41E-04 | 6.70E-07 | 6.13E-07 | 5.90E-07 | 2.28E-06 | 5.90E-05 - 4.50E-04 | 1.26E-04 - 1.13E-07 1.17E-06
ILLRW kg 1.70E-03 | 152E-06 | 1.37E-06 | 1.32E-06 | 5.07E-06 | 1.13E-04 - 1.33E-03 | 2.44E-04 - 2.51E-07 - 2.59E-06
CRU kg - - - - - - - - - - - -
MR kg - - - - - - - - - - -
MER kg 18.10 - - - - - - - - 18.10
EE MJ, LHV 2.78 - - - - - - - - - 2.78
BCRP kg CO2 -110.33 -36.78 - - - - - - -73.55 -
BCEP kg CO, 40.64 | 3.33E-03 0.01 | 2.23E-01 0.03 0.30 - 1.32 1.13 37.62
BCRK kg CO2 - - - - - - - - -
BCEK kg CO2 - - - - - - - -
BCEW kg CO2 - - - - - - -
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Table 4. LCI parameters for 1 m? of installed WRC decking by life cycle stage for 75 year building life — absolute values

Parameter Unit Amount

Toal | Al 2 | A Ad A5 BI B2 | B 7] ca
RPRe MJ, LHV 15.15 0.01 0.00 2.79 0.01 0.86 - 4.12 7.35 1.08E-03 0.01
RPRwm MJ, LHV 157.33 52.44 - - - - - - 104.88 - -
NRPRe MJ, LHV 190.73 6.36 1.57 2.59 7.13 12.68 - 98.76 60.68 0.29 0.66
NRPRm MJ, LHV - - - - - - - - -
SM kg - - - - - - - - -
RSF MJ, LHV 21.70 - - 7.23 - - - - 14.47
NRSF MJ, LHV - - - - - - - -
RE MJ, LHV - - - - - - -
FW m3 [ - - | 002 - - - -] |
HWD kg 4.44E-04 | 1.48E-05 3.10E-07 | 6.42E-07 1.65E-06 | 3.04E-05 - 2.99E-04 | 9.56E-05 5.71E-08 1.84E-06
NHWD kg 14,75 | 3.59E-04 1.44E-03 | 3.59E-04 | 4.66E-03 0.39 - 0.70 0.79 2.51E-03 119.52
HLRW kg 6.90E-05 | 7.21E-08 | 6.60E-08 | 6.35E-08 | 2.45E-07 | 6.35E-06 - 4.85E-05 | 1.36E-05 1.22E-08 1.26E-07
ILLRW kg 1.83E-04 | 1.64E-07 1.47E-07 1.42E-07 | 5.45E-07 1.21E-05 - 1.43E-04 | 2.63E-05 2.70E-08 2.79E-07
CRU kg - - - - - - - - - - -
MR kg - s - - - - - - -
MER kg 1.95 - - - - - - - 1.95
EE MJ, LHV 0.30 - - - - - - - 0.30
BCRP kg CO2 -11.88 -3.96 - - - - - - - -
BCEP kg CO2 437 | 3.59E-04 | 1.08E-03 | 2.40E-02 0.00 0.03 - 0.14 0.12 4.05
BCRK kg CO2 - - - - - - -
BCEK kg CO2 - - - - - -
BCEW kg CO. - - - - - -
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Table 5. Environmental impacts are calculated per 1 m2 of installed WRC siding calculated using CML-1A Baseline method

2
— o =
ns | Bs s | £, 5 2 5 | B .
=} - o] =1 = o]

Impact Category Unit Total 58 'E g E’é %5 % g % 8 o & 2 g

g s 35 85 87 % 8 T B & g5 < 8

T & = QE =N3} = S = o fa) == 3 fa)

Al A2 A3 A4 A5 BL, B2 B4 C1 c2 C3 c4
Abiotic depletion | kg Sb eq 3.94E-05 | 5.36E10 | 1.44E10 | 1.01E-09 | 9.06E10 | 1.25E-06 - 3.756-05 | 6.28E-07 | - 133611 | - | 1.04E09
ATTIECEIEID || oy 173.87 12.67 3.10 5.05 14.09 22.25 - 87.23 2858 | - 029 | - 0.61
(fossil fuels)
Global warming
(EWP1008) kg CO2 eq 11.62 0.91 0.25 0.26 1.10 1.37 - 557 194 | - 002 | - 0.20
%Sg)e depletion |\ crcq1eq | 112606 | 3.91E08 | 2.56E10 | 2.94E08 | 4.08508 | 148E07 - 7.25607 | 1.296-07 | - 236E11 | - | 3.84E:09
Human toxicity kg 1,4-DB eq 5.60 0.21 0.19 0.04 0.64 0.46 - 3.17 0.78 - 0.02 - 0.09
Fresh water
aquatic kg 1,4-DB eq 4.03 0.01 0.08 0.01 0.24 0.61 - 2.55 0.47 - 0.01 - 0.07
ecotoxicity.
Marine aquatic kgl4-DBeq | 103526 278.00 |  266.67 49.70 | 847.66 | 1094.78 - 6448.22 | 126840 | - 2454 | - 74.64
ecotoxicity 0
Terrestrial
ecotoxicity kg 1,4-DB eq 0.02 | 4.96E05 | 1.34E-05 | 451E05 | 8.07E05 | 3.77E-03 - 0.01 | 198803 | - 123806 | - | 1.70E-03
(P);‘i‘:j:’t?gﬁm'ca' kgC2H4eq | 2.93503 | 1.14E04 | 4.83E05 | 5.73E05 | 2.24E04 | 4.79E-04 - 1.48E-03 | 4.61E-04 | - 117805 | - | 5.70E05
Acidification kg SO2 eq 0.05 | 2.89E03 | 1.10E-03 | 1.59E-03 0.01 0.01 - 0.02 001 | - 857605 | - | 6.97E-04
Eutrophication kg PO4-—- eq 0.02 | 7.64E04 | 223604 | 2.96E-04 | 1.35E03 | 1.66E-03 - 001 | 215603 | - 1.66E-05 | - | 1.02E-03

page 7



Interpretation

Base case conditions
Cedar siding has a service life of 50 years with proper maintenance and care.

Minneapolis was chosen as the default location for describing the LCIA results
asitis a central location in the US.

Limitations

Minneapolis, although central to the US, this location is not fully representative
of conditions across the entire US.
Sustainable forestry

Western red cedar products from WRCLA members come from forests
that are independently certified as legal and sustainable.

Carbon Balance

The carbon that is part of the molecular composition of wood is derived from carbon dioxide removed from the
atmosphere by the growing tree that produced the wood; this carbon is often a consideration in greenhouse gas
calculations and carbon footprints for wood products. The GWP measure accounts for the carbon stored in the
product in use and the product in the landfill, and all carbon emissions throughout the product life cycle. This

stored carbon offsets significant amount of life cycle carbon emissions; cedar siding is ultimately a small source of
greenhouse gas emissions.

Table 6. Carbon balance

Forest carbon uptake in WRC siding -110.33
Life cycle fossil GHG emissions +106.76
Biogenic carbon emissions +40.64
Net GWP +37.07
Note: *Carbon content in cedar 51.54% on oven dry basis (Lamlom and Savidge, 2003)
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Glossary

Primary Energy Consumption

Primary energy is the total energy consumed
by a process including energy production
and delivery losses. Energy is reported in
megajoules (MJ).

Global Warming Potential

This impact category refers to the potential
change in the earth’s climate due to
accumulation of greenhouse gases and
subsequent trapping of heat from reflected
sunlight that would otherwise have passed
out of the earth’s atmosphere. Greenhouse
gas refers to several different gases including
carbon dioxide (CO,), methane (CH,) and
nitrous oxide (N,0). For global warming
potential, these gas emissions are tracked and
their potencies reported in terms of equivalent
units of CO,.

Acidification Potential

Acidification refers to processes that increase
the acidity of water and soil systems as
measured by hydrogen ion concentrations
(H+) and are often manifested as acid rain.
Damage to plant and animal ecosystems
can result, as well as corrosive effects on

References

buildings, monuments and historical
artifacts. Atmospheric emissions of nitrogen
oxides (NO,) and sulphur dioxide (SO, ) are
the main agents affecting these processes.
Acidification potential is reported in terms of
H* mole equivalent per kilogram of emission.

Eutrophication Potential

Eutrophication is the fertilization of surface
waters by nutrients that were previously
scarce, leading to a proliferation of aquatic
photosynthetic plant life which may then
lead to further consequences including

foul odor or taste, loss of aquatic life, or
production of toxins. Eutrophication is
caused by excessive emissions to water of
phosphorus (P) and nitrogen (N). This impact
category is reported in units of N equivalent.

Smog Potential

Photochemical smog is the chemical
reaction of sunlight, nitrogen oxides (NO )
and volatile organic compounds (VOCs) in
the atmosphere. Ground-level ozone is an
indicator, and NO _emissions are a key driver
in the creation of ground-level ozone. This
impact indicator is reported in units of NO,
equivalent.

Ozone Depletion Potential

This impact category addresses the reduction
of protective ozone within the atmosphere
caused by emissions of ozone-depleting
substances such as chlorofluorocarbons
(CFCs). Reduction in ozone in the stratosphere
leads to increased ultraviolet-B radiation
reaching earth, which can have human
health impacts as well as damage crops,
materials and marine life. Ozone depletion
potential is reported in units of equivalent
CFC-11.

Source: Bare et al, 2003.

Freshwater consumption

Use of freshwater when release into the origi-
nal watershed does not occur because of
evaporation, product integration, or dis-
charge into different watersheds, or the sea.

LCl databases and versions
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LCA Software
SimaPro v9.4.0.3
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About this EPD

Declaration no: 20250228-WRC-02

PCR: UL Environment: Product Category Rules for Building-Related Products and Services, Part A: Life Cycle Assessment
Calculation Rules and Report Requirements, v4.0. Part B: Structural and Architectural Wood Products EPD Requirements
UL 10010-9 v.1.1

- EPDs from different programs may not be comparable.

- Comparison of the environmental performance of construction products using EPD information shall be based on the
product’s use and impacts at the construction works level. EPDs may not be used for comparability purposes when not con-
sidering the construction works energy use phase. EPDs are comparable only when all stages of a life cycle have been con-
sidered, when use equivalent scenarios with respect to construction works. However, variations and deviations are possible
due to use of different LCA software and background LCl datasets.

- While this EPD does not address landscape level forest management impacts, potential impacts may be addressed through
requirements put forth in regional regulatory frameworks, ASTM 7612-15 guidance, and ISO 21930 Section 7.2.11 including
notes therein. These documents, combined with this EPD, may provide a more complete picture of environmental and social
performance of wood products.

- While this EPD does not address all forest management activities that influence forest carbon, wildlife habitat, endangered
species, and soil and water quality, these potential impacts may be addressed through other mechanisms such as regulatory
frameworks and/or forest certification systems which, combined with this EPD, will give a more complete picture of environ-
mental and social performance of wood products.

- EPDs can complement but cannot replace tools and certifications that are designed to address environmental impacts
and/or set performance thresholds — e.g. Type 1 certifications, health assessments and declarations, etc.

National or regional life cycle averaged data for raw material extraction does not distinguish between extraction practices at
specific sites and can greatly affect the resulting impacts.

- Accuracy of Results: EPDs regularly rely on estimations of impacts; the level of accuracy in estimation of effect differs for
any particular product line and reported impact when averaging data. Variability was estimated in this EPD by calculating
the weighted average lumber production of the survey participants.

Explanatory materials on the background LCA can be obtained from Western Red Cedar Lumber Association
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