
PARTICLEBOARD CORE DOORS – ENVIRODESIGN SERIES™

Environmental Product 
Declaration

Type III environmental product declaration (EPD) developed according to ISO 21930 and ISO 14025 for 5-UFPC-EME/ECE/EBE and 5-FSPC-
EME/ECE/EBE Particleboard Core Doors manufactured at LAMBTON DOORS. 

Date of issue: January, 2018

Period of validity: 5 years
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DESCRIPTION OF THE PRODUCT

Producer

The mission of LAMBTON DOORS is to develop and manufacture high-quality, value-added 
interior wood doors and frames for the North American commercial, architectural and 
institutional markets.

These doors and frames meet the Architectural Woodwork Standards, W.D.M.A. SERIES I.S.1-A, 
ASTM D5456 and ANSI A208.1.

Door products 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE have recycled content.

Product description

Doors 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE an interior wooden door that can 
be used in both high-end residential and non-residential constructions. The door model is 
depicted in Figure 1. Main components for the faces are hardwood veneer, for aesthetics, 
and fiberboard (HDF), to ensure veneer dimensional and physical integrity. The core is 
composed of structural composite lumber (SCL), hardwood and particleboard. Adhesives 
used for assembling door components, i.e. faces and core, are polyvinyl acetate (PVAc)-
based. VOC emissions of PVAc-based adhesives are inferior to 24 g/L. Doors are finished with 
a UV-curable coating (100% solid) on all surfaces. 

The core of both door models is a particleboard which includes an ULEF resin. The ULEF 
particleboard has formaldehyde emissions inferiorto 0.04 ppm. 

5-UFPC-EME/ECE/EBE AND 5-FSPC-
EME/ECE/EBE PARTICLEBOARD CORE 
DOORS

This EPD presents the potential environmental impacts 
of the product based on an LCA conducted in accordance 
with ISO 14044. 
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Figure 1: Representation of 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE wood 
doors

Dimensions: 

Thickness:  20 minute: 1-3/4” (44 mm) to 2-1/4” (57 mm) 
 Non-rated: 1-3/8” (35 mm)

Maximum size:  Positive pressure: 48” x 108” (1219 mm x 2743 mm) 
 Neutral pressure: 48” x 120” (1219 mm x 3048 mm) 
 Non-rated: 48” x 120” (1219 mm x 3048 mm)

Reference service life: 40 years

Material Composition for 1 wooden door 

Amount (kg) % of the total weight

Particleboard (ULEF) 35.8 65.3 %

HDF 11.5 21.0 %

SCL 4.2 7.6 %

Wood veneer 1.4 2.6 %

Hardwood edges 1.0 1.8 %

PVAc 0.8 1.4 %

UV Coating 0.2 < 1%

TOTAL 54.8 100 %

Packaging materials

Amount 

Low density polyethylene (LDPE) 118 g / Door

Wood pallet 20 door / Pallet
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Life Cycle Assessment

Life cycle assessment (LCA) is a rigorous study of inputs and outputs flows over the entire life 
of a product, or system, and their associated environmental impacts. The underlying peer-
reviewed LCA, supporting this EPD, was performed by the Research Center for Renewable 
Materials (Université Laval, Quebec City) for LAMBTON DOORS in 2014. The present LCA is 
cradle-to-grave, meaning that it includes raw material acquisition, product manufacturing, 
packaging, construction (shipping and installation), use and end-of-life. 

The cradle-to-grave processes are presented by Figure 2. Transportation is represented  
by “T”.

 

Figure 2: Cradle-to-grave process flow diagram of 5-UFPC-EME/ECE/EBE and 
5-FSPC-EME/ECE/EBE doors. “T” stands for transportation.
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Raw material acquisition: 

This includes the materials used to produce the 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/
ECE/EBE doors such as SCL, particleboard and HDF and veneer sheets, that are purchased 
by LAMBTON DOORS in customized sizes made specifically for their door product. This step 
also includes the production of PVAc-based adhesives and UV-curable finishing.

Product manufacturing: 

The same raw materials are involved in all edge options. Doors with compatible edges (CE) 
and matching edges (ME) undergo the same manufacturing process in-house. The main 
difference lies in the hardwood species used for edges. Matching edges refer to identical 
hardwood species for veneer and edges, while compatible edges refer to similar wood 
species (pattern and color) for veneer and edges. The latter does not necessarily involve 
the same hardwood species for veneer and edges. The manufacturing process for doors 
with blind edges (BE) requires two additional steps to create the blind edge effect: adding 
hardwood edges later in the process using the double edge bander and sanding this 
assembly before applying the veneer sheets on both faces.

The only components that require on-site transformation are hardwood edges made 
from sawn hardwood. The basic steps of door manufacturing are the assembly of door 
components, surface finishing and machining. Inputs and outputs of a door assembly are 
respectively electricity for the machinery (glue applicators, presses, trimming, sanding), dust 
and VOCs emissions from adhesives.

Packaging: 

The door undergoes two types of packaging before being shipped. The first is to protect 
the door with an individual film. The second is to prepare pallets for shipping, where 20 
doors are gathered and wrapped with stretch films. Transportation of packaging materials 
to the manufacturing plant, namely polyethylene films, stretch-films and wood pallet was 
considered.

Construction: 

This stage includes the product delivery to a building site, installation, as well as transport 
and disposal of plastic films and pallet in a landfill.

Use: 

Use of interior doors, in general, does not require energy or cleaning products such as 
detergents. No maintenance is required. This life cycle stage is empty.

End of life: 

At the end of their lives, most wood products are disposed into landfills in Canada (Statistics 
Canada, 2012). Therefore, a landfill of 100% has been considered in this study. Transport 
from the building site to the landfill is considered in this stage.

Functional unit

The closure and separation of two rooms with a communicating surface to be filled of 2.13 
m (7 ft) high by 0.91 m (3 ft) wide using a standard interior wooden door with a thickness of 
44.5 mm (1.75 in), during the building service life. The functional unit does not include the 
possibility to open this volume and using it for passing through the wall.
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Reference flows

The door service life is 40 years. The building service life is 60 years. Then, the current door 
will be replaced once during the whole building life to fulfill the functional unit. Reference 
flows of all life cycle stages have been thus multiplied by 2. 

Data sources

The LCA study collected primary data from LAMBTON DOORS manufacturing operations in 
2012 continuously until 2014.

When primary data was not available, the unit processes were selected from the ecoinvent 
v2.2 database. In unit processes, electricity grid mixes and transportation have been adapted 
to specific contexts (Quebec, Canada, US or North-America). Moreover, all background unit 
processes from ecoinvent have been adapted to a North-American background grid mix.

A report from the Consortium for Research on Renewable Industrial Materials (CORRIM) on 
prefinished engineered wood flooring manufacture has been used for modeling hardwood 
veneer production (Bergman and Bowe, 2011). The ecoinvent report on LCI of chemicals 
also served as a reference when creating chemical processes related to coating ingredients 
(Althaus et al., 2007).

The assumed building service life is 60 years, in compliance with FPInnovations’ PCR. 

Cut-off rules
According to the PCR, a mass and energy flow contributing to less than 1% of the total mass 
or energy flow can be excluded, provided its environmental contribution is minor (<2%). 
However, no cut-offs have been applied in the calculations.

Allocation 

For the door production, it has been possible to break down the majority of production 
processes to avoid allocation as much as possible. Hardwood edges production is a multi-
output process and mass allocation factors of 71% and 29% have been applied respectively 
to “hardwood edges” and co-product “wood residue”. Production of wood dust has been 
considered as a co-product of door production and economic allocation has been applied 
since wood dust is sold to another company. However, compared to door prices, wood dust 
price is very negligible (factor 10-4) and allocation factors have been set to 100% and 0% for 
doors and dust respectively.

Exclusions

This LCA does not include hardware environmental impacts (production, transportation, nor 
installation).

Geographical coverage

This study is conducted in a Quebec context, as LAMBTON DOORS is based in the Province of 
Quebec. Some background processes are also representative of a North American context.
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Treatment of biogenic carbon

According to the PCR, carbon dioxide emissions released during the combustion of woody 
biomass during production are considered as global warming neutral. However, this 
does not apply to other emissions associated with wood combustion, such as methane 
and nitrogen oxides that are considered to have a global warming potential (GWP).  The 
amount of carbon stored in wood products in use and in landfilled wood building products 
is considered greenhouse gases (GHG) removals in CO2 equivalents for 

cradle-to-grave EPDs. GWP credit for carbon storage has been calculated using FPInnovations’ 
PCR Carbon Sequestration B2C Calculator. Figure 3 depicts how the 100-year timeframe 
was applied for the GWP calculation. 

Building service life - 60 yrs

1st door service life - 40 yrs

2nd door service life - 20 yrs

1st door as waste in landfill - 60 yrs

FPInnovations carbon sequestration tool temporal scale (years)0 100

2nd door as waste in landfill - 40 yrs

Figure 3: : 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE net global warming potential 
(GWP) credit calculation

Table 1 reports the different parameters used for calculating the net GWP credit for 5-PC-
ME/CE/BE product.

Table 1: 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE calculated net GWP credit
Calculation parameters Quantity 

for 1st door
Quantity 

for 2nd door
Total per UF 

(2 life cycles)

Oven dry mass (kg) 45.39 45.39 -

Carbon content of wood (%) 50 50 -

Installation waste (%) 0 0 -

Product service life (years) 40 60 -

Waste combusted (%) 0 0 -

Waste recycled (%) 0 0 -

Waste landfilled (%) 100 100 -

Initial greenhouse gas

credit (kg CO2 eq) -83.22 -83.22 34.23

Total CO2 emissions (kg CO2) 18.73 15.50 31.87

Total CH4 emissions (kg CH4) 0.54 0.42 0.96

Net GWP credit (kg CO2 eq) -51.02 -57.10 -108.12
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LIFE CYCLE ASSESSMENT RESULTS

Environmental impact indicators

Environmental impact indicators, namely global warming, acidification, eutrophication, 
smog creation and ozone depletion, have been calculated using the North American impact 
assessment methodology 

TRACI v2.1 developed by the US Environmental Protection Agency (US EPA). The impact 
category indicators from TRACI are summarized in Table 2. Total primary energy consumption 
has been determined using the Cumulative Energy Demand (CED) methodology  as a basis. 

Consumption of fresh water has been determined using the impact assessment methodology 

BEES+ v.4.03, more specifically its “water intake” indicator, as suggested in the PCR. 

A zero factor has been applied to “water, turbine use, unspecified natural origin”.

Finally, material resource consumption and waste generation have been quantified from the 
inventory results.

Table 2: Impact category indicators and reference substances of the TRACI methodology

Impact category indicators Reference substance Description

Global Warming kg CO2 eq. Potential contribution to global warming 
for all the substances listed by the IPCC

Acidification kg H+ eq. Potential impact to increase acidity of soil 
and water systems

Eutrophication kg N eq. Potential fertilization of a surface water 
where nutrient were previously scarce

Smog kg O3 eq. Potential impact on increasing smog

Ozone kg CFC-11 eq. Potential impact on stratospheric ozone 
depletion

1 The 2nd door is installed in the building at year 40 and reaches its end-of-life after 20 years as the building 
lifetime is estimated to be 60 years. 

2 The Cumulative Energy Demand (CED) assessment methodology is based on the method first published 
by ecoinvent version 1.01 and expanded by PRé Consultants for energy resources available in the SimaPro 
database (Frischknecht et al. 2003).
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Cradle-to-grave impact assessment results

Environmental impacts and life cycle inventory parameters for door 5-UFPC-EME/ECE/EBE 
and 5-FSPC-EME/ECE/EBE are presented in Table 3.

Table 3: 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE environmental impacts, use 
of resources, and generation of waste with 2 life cycles (building reference life: 60 years. 
Product service life: 40 years.)

Impact category indicator Unit Results per FU for 
5-UFPC-EME/ECE/

EBE and 5-FSPC-
EME/ECE/EBE

Results per FU for 
5-UFPC-EBE and 

5-FSPC-EBE

Global warming potential kg CO2 eq - 22.93 -22.8

Acidification potential kg SO2 eq 0.488 0.488

Eutrophication potential kg N eq 1.04 1.04

Smog creation potential kg O3 eq 9.64 9.64

Ozone depletion potential kg CFC-11 eq 1.33.10-5 1.33.10-5

Total primary energy 

Non-renewable fossil MJ 1513 1513

Non-renewable nuclear MJ 100.02 100.9

Renewable

(solar, wind, hydroelectric and 
geothermal)

MJ 93.81 101.7

Renewable (biomass) MJ 2836 2836

Total MJ 4543 4552

Feedstock energy, renewable MJ 1743 1743

Material resources consumption

Non-renewable materials kg 62.9 62.9

Non-renewable materials 
(including fuels for energy)

kg 100 101

Renewable materials kg 141 141

Fresh water L 661 661

Wastes

Waste generated kg 180 180

Hazardous kg 1.45 1.45

Non-hazardous kg 179 179

Waste directly linked to product kg 114 114
3  The GWP value provided in Table 3 includes the GWP credit calculated in Table 1
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Contribution of the life cycle stages

The contribution of life cycle stages of the 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE 
doors to total environmental impacts is presented in Figure 4. 

 1.  Raw materials acquisition

 2.  Product manufacturing

 3. Packaging

 4. Distribution

 5. Use

 6. End-of-life
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Figure 4: Contribution of life cycle stages to total environmental impacts - 5-UFPC-EME/
ECE/EBE and 5-FSPC-EME/ECE/EBE

Raw materials acquisition is responsible for more than 60% of the impacts in four (4) impact 
categories. End-of-life is responsible for more than 80% of the impact on eutrophication. The 
impact on GWP does not take into account the GWP credit due to carbon sequestration in 
wood products: only GHG emissions emitted during the product life cycle are represented, 
which corresponds to an impact of 85 kg CO2 eq. 

Figure 5 and Figure 6 present the energy consumption from the different life cycle stages 
of the 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE  doors. In both cases, materials 
acquisition is the most energy-consuming stage (>60%), regardless of energy sources.

Figure 7 shows that 63% of the energy demand for 5-UFPC-EME/ECE/EBE and 5-FSPC-EME/
ECE/EBE doors comes from renewable sources. 

Finally, raw materials acquisition is responsible for 87% of life cycle water intake, as shown 
in Figure 8.

 1.  Raw materials acquisition

 2.  Product manufacturing

 3. Packaging

 4. Distribution

 5. Use

 6. End-of-life

NRR - Fossil NRR - Nuclear RR - Biomass RR - Other 
renewables
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Figure 5: Contribution of life cycle stages to the energy demand- 5-UFPC-EME/ECE/EBE 
and 5-FSPC-EME/ECE/EBE . Abbreviations “NRR” stands for non-renewable resources and “RR” 
stands for renewable resources.
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 1.  Raw materials acquisition

 2.  Product manufacturing

 3. Packaging

 4. Distribution

 5. Use

 6. End-of-life
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Figure 6: Contribution of life cycle stages to the energy demand- 5-UFPC-EME/ECE/EBE 
and 5-FSPC-EME/ECE/EBE. Abbreviations “NRR” stands for non-renewable resources and “RR” 
stands for renewable resources.
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Figure 7: Primary energy consumption by resources - 5-UFPC-EME/ECE/EBE and 5-FSPC-
EME/ECE/EBE 
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Figure 8: Contribution of life cycle stages to water consumption- 5-UFPC-EME/ECE/EBE and 
5-FSPC-EME/ECE/EBE 

Additional environmental information

Some LAMBTON DOORS’ suppliers are certified to the FSC® standard. LAMBTON 
DOORS also holds the FSC® Certification and offers FSC®-Certified products. The 
product 5-UFPC-EME/ECE/EBEIs FSC® -Certified but not the 5-FSPC-EME/ECE/EBE.  

LAMBTON DOORS follows a quality management program (Vision). 
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EPDs do not address all aspects of sustainability concerns. As an example, they do not 
cover the social impacts of a product, or the site-specific environmental impacts as 
would an environmental impact analysis. 

EPDs can be compared only if they are based on the same function and reference 
service life, quantified by the same functional unit in the form of their reference flows. 
EPDs from different programs may not be comparable.

Type III environmental product declarations intended for business-to-consumer 
communication shall be available to the consumer at the point of purchase.

5-UFPC-EME/ECE/EBE and 5-FSPC-EME/ECE/EBE product technical sheet and 
explanatory materials on the background LCA can be found at www.lambtondoors.
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