
1 
CORRIM-Consortium for Research on Renewable Industrial Materials - Cradle-to-gate LCA of US OSB 

CORRIM Report: 
Life Cycle Assessment for the Production 
of Oriented Strandboard Production 
 
 
 

Maureen Puettmann 
WoodLife Environmental Consultants 

 
Dominik Kaestner 

Graduate Research Assistant 
University of Tennessee 

 
Adam Taylor 

Professor 
University of Tennessee 

 
 

Report version 
October 2016 

 
 

Revised for 2019 PCR 
August 2019 
March 2020 

 
Revision by 

Maureen Puettmann, PhD. 
WoodLife Environmental Consultants 

Corvallis, OR 
Maureen.puettmann@woodlifeconsulting.com 

 
 
 

CORRIM 
maureen@corrim.org 

 
 

mailto:Maureen.puettmann@woodlifeconsulting.com
mailto:maureen@corrim.org


2 
CORRIM-Consortium for Research on Renewable Industrial Materials - Cradle-to-gate LCA of US OSB 

Addendum 
This report was revised to meet the Product Category Rule (PCR) Guidance for Building-Related 
Products and Services Part B: Structural and Architectural Wood Products EPD Requirements.  This 
revision was performed by WoodLife Environmental Consultants under contract with the Consortium for 
Research on Renewable Industrial Materials as part of the American Wood Council (AWC) EPD 
development of North American Wood Products. 
 
The report might be reduced in content from the original to include only those reporting requirements for 
the PCR.  Reference to the LCA on oriented strandboard should be made to the original as well as this 
revised report.  The original report, Module E Life cycle assessment of oriented strandboard (OSB) 
production, can be found in Appendix 2 of this report. Changes and additions from the original report 
may include additional required reporting impact factors and impact methods (Table 1) per the PCR and 
ISO 14044 requirements on sensitivity analysis and interpretation of results. 
 
 
Table A1 Original and updated reporting requirements 

Revised Report Original Report 

Reporting Category Per Tables 
E1-E5 in ISO 21930:2017 

Indicator Name Abbreviation Units Calculation 
Method 

In report 

Core Mandatory Impact Indicators Global warming 
potential, biogenic1 

GWP kg CO2e TRACI + Manual No 

Core Mandatory Impact Indicators Global warming 
potential, fossil 

GWP kg CO2e TRACI Yes 

Core Mandatory Impact Indicators Depletion potential of the 
stratospheric ozone layer 

ODP kg CFC11e TRACI Yes 

Core Mandatory Impact Indicators Acidification potential of 
soil and water sources 

AP kg SO2e TRACI Yes 

Core Mandatory Impact Indicators Eutrophication potential EP kg PO4e TRACI Yes 

Core Mandatory Impact Indicators Formation potential of 
tropospheric ozone 

SFP kg O3e TRACI Yes 

Core Mandatory Impact Indicators Abiotic depletion 
potential (ADPfossil) for 
fossil resources; 

ADPf MJ, NCV CML-IA Baseline 
V3.05 

No 

Core Mandatory Impact Indicators Fossil fuel depletion FFD MJ Surplus TRACI Yes 

Use of Primary Resources Renewable primary 
energy carrier used as 
energy 

RPRE MJ, NCV CED, NCV Yes 

Use of Primary Resources Renewable primary 
energy carrier used as 
material 

RPRM MJ, NCV Manual No 

Use of Primary Resources Non-renewable primary 
energy carrier used as 
energy 

NRPRE MJ, NCV CED, NCV Yes 

Use of Primary Resources Renewable primary 
energy carrier used as 
material 

NRPRM MJ, NCV Manual No 

Secondary material, secondary fuel 
and recovered energy 

Secondary material SM kg N/A No 

Secondary material, secondary fuel 
and recovered energy 

Renewable secondary 
fuel  

RSF MJ, NCV Manual No 

 
 
1 This indicator includes both biogenic and fossil-based carbon released.  The TRACI method was modified to 
included CO2, biogenic removals and emissions 
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Revised Report Original Report 

Reporting Category Per Tables 
E1-E5 in ISO 21930:2017 

Indicator Name Abbreviation Units Calculation 
Method 

In report 

Secondary material, secondary fuel 
and recovered energy 

Non-renewable secondary 
fuel 

NRSF MJ, NCV N/A No 

Secondary material, secondary fuel 
and recovered energy 

Recovered energy RE MJ, NCV N/A No 

Mandatory Inventory Parameters Consumption of 
freshwater resources; 

FW m3 Manual Yes 

Indicators Describing Waste Hazardous waste 
disposed 

HWD kg SP: Process 
Contribution 

Yes 

Indicators Describing Waste Non-hazardous waste 
disposed 

NHWD kg SP: Process 
Contribution 

Indicators Describing Waste High-level radioactive 
waste, conditioned, to 
final repository 

HLRW kg or m3 SP: Process 
Contribution 

Indicators Describing Waste Intermediate- and low-
level radioactive waste, 
conditioned, to final 
repository 

ILLRW kg or m3 SP: Process 
Contribution 

Indicators Describing Waste Components for re-use CRU kg Manual No 

Indicators Describing Waste Materials for recycling MR kg Manual No 

Indicators Describing Waste Materials for energy 
recovery 

MER kg Manual No 

Indicators Describing Waste Recovered energy 
exported from the 
product system 

EE MJ, NCV Manual No 

Must include following if part of 
GWP 

         

Additional Inventory Parameters 
for Transparency 

Biogenic Carbon 
Removal from Product 

BCRP kg CO2e Manual Yes 

Additional Inventory Parameters 
for Transparency 

Biogenic Carbon 
Emission from Product 

BCEP kg CO2e Manual Yes 

Additional Inventory Parameters 
for Transparency 

Biogenic Carbon 
Removal from Packaging 

BCRK kg CO2e Manual No 

Additional Inventory Parameters 
for Transparency 

Biogenic Carbon 
Emission from Packaging 

BCEK kg CO2e Manual No 

Additional Inventory Parameters 
for Transparency 

Biogenic Carbon 
Emission from 
Combustion of Waste 
from Renewable Sources 
Used in Production 
Processes 

BCEW kg CO2e Manual Yes 

Additional Inventory Parameters 
for Transparency 

Carbon Emissions from 
Combustion of Waste 
from Non-Renewable 
Sources used in 
Production Processes 

CWNR kg CO2e Manual No 
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Abbreviations 
 
Cunit  100 cubic feet 
EPDs  Environmental Product Declarations 
GWP  Global Warming Potential 
ISO  International Organization for Standardization 
LCA  Life Cycle Assessment 
LCI  Life Cycle Inventory 
LCIA  Life Cycle Impact Assessment 
m3  Cubic meter 
MSF  1000 square feet 
odkg  Oven Dry Weight Wood in Kilograms 
PCR  Product Category Rules 
tkm  Metric Tonne – Kilometers 
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1 Background 
The environmental consequences of producing a material such oriented strandboard (OSB) is carried 
forward into the life cycle of products such as wooden structures. CORRIM, the Consortium for Research 
on Renewable Industrial Materials, has derived life cycle inventory (LCI) data for major wood products 
manufactured in several regions of the United States. The life cycle inventory data cover from forest 
regeneration through to final product at the mill gate. Research has covered nine major forest products, 
both structural and nonstructural, and four major regions: in this report we focus on OSB produced in the 
eastern region of the US.  
 
This report describes the energy and materials for producing oriented strandboard (OSB) in the eastern 
US (Michigan, West Virginia, North Carolina, Arkansas, and Louisiana) and Texas (through a cradle-to-
gate life cycle inventory on the manufacturing process. The environmental impacts, global warming, 
ozone depletion, acidification, smog, and eutrophication are discussed.  
 
Oriented strandboard mills were surveyed to determine their material use and energy consumption for the 
2012 calendar year. The respondent production data were averaged after weighting by mill annual 
production to obtain an industry average. Inputs included logs, fuels, packaging materials, resins, and 
chemicals necessary for OSB production.  
 
The data collection was performed under “CORRIM Guidelines for Performing Life Cycle Inventories on 
Wood Products”, undated, but current in the fall of 2012, a scientifically sound and consistent process 
established by CORRIM. It follows ISO 14040 standards (ISO 2006), ISO 21930 (ISO 2017), the Product 
Category Rules (PCR) for North American Structural and Architectural Wood Products (UL 2019) that 
will provide the guidance for preparation of North American wood product Environmental Product 
Declaration (EPD) and Part A: Life Cycle Assessment Calculations Rules and Report Requirements (UL 
2018). 

2 Goal and Scope 
It is the goal and scope that provide the plan for conducting the LCI including data collection, 
compilation, and interpretation.  
 
2.1 Goal and Objectives 

2.1.1  Goals 
The primary goal is to generate a gate-to-gate LCA of OSB manufacturing and use this data to develop a 
cradle-to-gate profile of SE OSB. The cradle-to-gate LCA will be follows data and reporting requirements 
as outlined in the PCR (UL 2019) that will provide the guidance for preparation of a business-to-business 
EPD.  

2.1.2  Intended Audience 
The primary audience for the results of this LCA report is OSB producers in the US and CORRIM LCA 
practitioners.  
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2.1.3 Comparative Assertions 
The report does not include product use and end of life phases which are required for comparative 
assertions relative to substitute products. If future comparative studies are intended and disclosed to the 
public, the LCA boundary would need to be expanded to include the use and end of life phases consistent 
with the ISO 14044:2006 guidelines and principles and ISO 21930 core rules for EPDs (ISO 2006, ISO 
2017), and compliance with the Wood Products PCR, Part A and B (UL 2018 and 2019).  
 
2.2 Scope of Considered System 

2.2.1  Functional and declared unit 
In accordance with the PCR the declared unit for OSB is one cubic meter (1.0 m3 9-mm basis) of finished 
OSB packaged for shipment. A declared unit is used in instances where the function and the reference 
scenario for the whole life cycle of a wood building cannot be stated (UL 2019). The inventory input data 
is presented as unallocated flows, all input and output flows allocated to the main product. This analysis 
does not take the declared unit to the use stage no service life is assigned. 
 
The cradle-to-gate LCI was generated by combing the OSB manufacturing data collected by survey with 
previously published datasets for upstream manufacturing of forestry and harvesting operations, fuels, 
electricity, and ancillary material use.  

2.2.2  System boundary 
The cradle-to-gate system boundary is shown in Figure 1. The system boundary begins with regeneration 
of the forest in the SE region and ends with OSB packaged at the plant gate. The system boundary 
includes forest operations (A1), which may include growing seedlings in a nursery, planting the seedlings, 
managing the forest which may include pre-commercial and commercial thinnings and fertilizations, and 
final harvesting with the logs brought to a landing. Transportation of all resources and materials (A2), and 
OSB production (A3) (Figure 1). The OSB manufacturing module (A3) was modeled as a single-unit 
process. Outputs to the system boundary include 1 m3 of packaged OSB ready to be shipped, air and 
water emissions and solid waste. Excluded from the system boundaries are fixed capital equipment and 
facilities, transportation of employees, land use, delivery of softwood lumber to construction site, 
construction, maintenance, use, and final disposal. Disposal of on-site waste from production 
manufacturing is included in the system boundary. Table 1 lists the inclusion and exclusion within the 
system boundaries of this study. 
 
 
Table 2  System boundary inclusions and exclusions for the cradle-to-gate of SE OSB production 

Included Excluded 
• Production of upstream processes for all 

resources, raw materials, fuels, and 
energy for OSB production used in 
forestry operations, harvesting, and OSB 
manufacturing 

• Fixed capital equipment and facilities 

• Transportation of materials throughout the 
cradle-to-gate manufacturing life stages. 

• Transportation of employees 

• Packaging • Construction, maintenance, use, and end 
of life treatment 
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Figure 1  Cradle-to-gate system boundary for oriented strandboard production in the SE region 
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2.2.3  Allocation rules 
Allocation is the method used to partition the environmental load of a process when several products or 
functions share the same process. The input material is a round log with bark. Processing of the log at 
OSB mills involves multiple processes with multiple outputs (coproducts). A mass allocation for these 
multiple coproduct outputs was conservatively chosen.  

2.2.4  Cut off rules 
According to the PCR, if the mass/energy of a flow is less 1 percent of the cumulative mass/energy of the 
model flow it may be excluded, provided its environmental relevance is minor. This analysis for OSB 
included all energy and mass flows for primary data. No cut-offs were used in the impact assessment. 

2.2.5  Data collection 
Surveys were used to collect the LCI data in accordance with CORRIM guidelines and ISO 14044 
standards. This study relied almost exclusively on production and emissions data provided by OSB 
producers in the SE, with some secondary data on fuels and electrical grid inputs from the US LCI 
database and European datasets (Datasmart2018 and Ecoinvent 3.4). Eight mills provided data for 2012 
OSB and co-product production, raw material and fuel use, electricity consumption, and on-site 
emissions.  

2.2.6  Calculation rules 
The round wood input documented by the OSB mills was reported in green short tons. To calculate the 
wood input, the amount of bark was subtracted, and the short tons converted to metric tons. The wood 
mix was 67 percent softwood and 33 percent hardwood. To calculate the volume of the wood input, the 
species mix was weighted, and densities assumed for each species according to the Wood Handbook (FPL 
2010).  
 
Survey data was converted from cubic feet to cubic meters. One thousand square feet, 3/8-inch thick 
panel (MSF) is equivalent to 0.8850 cubic meters of OSB. To obtain a mass balance of wood into OSB 
production and product and co-products out, the oven dry OSB density was assumed to be 632.73 kg/m3 
(39.5 lb/ft3) 
 
The values reported by each mill were combined into a production-weighted average for each input (eq. 
1). Thus, the value from a large mill had more weight. This approach resulted in OSB production complex 
that represents a composite of the mills surveyed and maintains confidentiality. SimaPro, version 8.5.2 
(Pré Consultants 2019) was used as the accounting program to track all of the materials. 
 
Missing data is defined as data not reported in surveys. Whenever missing data occurred for survey items, 
they were checked with plant personnel to determine whether it was an unknown value or zero. Missing 
data were carefully noted so they were not averaged as zeros. 
 

𝑤𝑤1 =
𝑦𝑦1 

(𝑦𝑦1 + 𝑦𝑦2 + 𝑦𝑦3) 
 =

𝑦𝑦1
𝑌𝑌𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

                                                                                 𝑒𝑒𝑒𝑒. 1       

 
w1 = weighing factor for mill 1 
Ytotal

 = total annual production of “y” mills 
y1 = annual production of Mill 1 

 
The data quality assurance procedures included a standardized outlier detection method, the reporting of 
the sample size as ‘Mills reporting a value (n)’ and the reporting of the data variation in form of the 
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production-weighted coefficient of variation (CVw). These methods have now been included in the 
‘CORRIM Guidelines for Performing Life Cycle Inventories on Wood Products’ (Puettmann, et al. 2014).  
In general, outliers are defined as extreme observations that can have a significant impact on calculated 
values. In case of the collected survey data, outliers could be values that are incorrectly reported because 
the true value is not known, or the question was misunderstood. JMP Pro 11 statistical software was used 
to analyze the data set and identify possible outliers. Values identified as potential outliers were discussed 
with mill personnel and excluded if they could not be verified. The coefficient of variation (CV) describes 
the variability of the data series by dividing the standard deviation by the mean (Abdi 2010, NIST 1996, 
Toshkov 2012). 
 

3 Description of Industry 
The US OSB industry produces and domestically uses construction and industrial OSB.  
OSB is a material with favorable mechanical properties that make it particularly suitable for load-bearing 
applications in construction. It is now more popular than plywood, commanding 66 percent of the 
structural panel market. The most common uses are as sheathing in walls, flooring, and roof decking. 
Phenol formaldehyde resin is the primary adhesive type used as well as isocyanate-based glue or PMDI 
(poly-methylene diphenyl diisocyanate).  
 
3.1 Categories of products and co-products 
The main product from OSB mills is OSB. Other products (co-products) are also made when logs, which 
are round in cross section, are made into strands. These co-products could include sawdust panel trim, 
hogged fuel, and wood waste. Logs arrive at the mill with much of the tree’s bark intact. The bark is 
removed and used for fuel or sold for energy or landscaping. 
 
3.2 Annual operating and production statistics of the industry (US total, 

regional) 
Total US production of OSB was 9.77 million m3 (11.04 million MSF 3/8-inch basis) in 2012 (APA 
2013). About 75 percent of that total OSB production equaling 7.32 million m3 (8.27 million MSF 3/8-
inch basis) was reported in the eastern region of the US (APA 2013). This study collected data from eight 
representative plants in the eastern region including Texas of the US. 
 
The responding mills were located in the Southeast and Northeast regions and produced 3.27 million m3 
(3.69 million MSF 3/8-inch basis), which represents 33 percent of the total U.S. OSB production. The 
individual mills had a production output of about 265,000 – 575,000 m3 (300,000 to 650,000 MSF 3/8-
inch basis) and the mills ages ranged from 8 to 32 years. The mills employed 152 persons based on the 
production-weighted average. 
 
3.3 Typical emission control measures by plant type and general types of 

emissions 
According to the allocation to the individual production steps, the drying process contributes the most 
emissions. These are caused by the thermal energy production through the direct fired process and by the 
emission control devices. The eight surveyed OSB mills reported the implementation of three 
regenerative thermal oxidizers (RTOs) and one electrostatic precipitator (ESP) between 1999 and 2012. 
The mills stated that the RTOs consume 80 percent of the total natural gas usage. The ESP (based on 
information from two mills) consumed about 13 percent of the total electricity usage. Kline (2004) stated 
that RTOs are very effective in removing particulate matter (PM), CO, and VOCs from process air. Hence 
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the additional energy requirement for emission control devices can potentially result in an overall increase 
of other greenhouse gases such as CO2, SO2, NOx, and methane. No dangerous substances were reported 
by industry that fall under ISO 21930 (ISO 2017). 

4 Description of Product 
Oriented strandboard is an engineered, wood-based structural panel made of layers of wood ‘strands’ 
(Figure 2). Strands are typically 114 to 152 mm (4.5 to 6 in) long 12.7 mm (0.5 inch) wide, and 0.6 to 0.7 
mm (0.023 to 0.027 in) thick (FPL 2010). These strands are oriented along their long axis to provide 
optimal product properties in the panel. The outer layers consist of strands aligned in the long direction of 
the panel (typically 4’ x 8’), while the middle layer includes smaller strands that are oriented at 90 
degrees to the outer layers. The strands used in OSB are bonded with thermosetting resins; wax is 
commonly added to the panel to increase water resistance properties. Oriented strandboard is commonly 
used as sheathing for walls, roofs, and floors in the residential and commercial building sectors (Figure 3) 
(FPL 2010, Kline 2004).  
 
Although OSB is produced in different grades and thicknesses, a commonly-used unit of volume in the 
industry is one thousand square feet (MSF) on a 3/8 inch basis (0.885 cubic meters) (Kline 2004). 
Oriented strandboard as a structural building material used as structural sheathing for roof, wall and 
flooring, and for sub-flooring applications in home construction. Structural oriented strandboard is 
categorized by United Nations Standard Products and Services Code (UNSPSC) 111220 00 and 
Construction Specifications Institute (CSI) codes for sheathing 06 16 00, subflooring 06 16 23 and 
underlayment 06 16 26. In addition, OSB falls into the North American Industry Classification System 
(NAICS) Code 321219— and the Standard Industrial Classification (SIC) Code 2493—reconstituted 
wood products, which include other wood composite products such as cellulosic fiberboard, hardboard, 
medium density fiberboard, and particleboard (USCB 2012).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2  Oriented strandboard showing panel from the end and face 
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4.1 Wood species 

The wood mix was 67 percent softwood and 33 percent hardwood (Table 2). To calculate the volume of 
the wood input, the species mix was weighted and densities assumed for each species according to the 
Wood Handbook (FPL 2010). 
 
Table 3  Calculation of wood mass of logs for oriented strandboard production 

Wood Species 
Contribution 

(%) 
Density1 

(lb/ft3) Weighted Average Density 
Number of Mills 

Reporting 
   (lb/ft3) (kg/m3)  
Pine2 73.45 31.51 23.14 370.72 7 
Aspen 9.20 21.85 2.01 32.19 1 
Poplar 5.62 28.72 1.61 25.86 2 
Maple 4.05 30.59 1.24 19.84 2 
Oak 2.89 32.46 0.94 15.01 2 
Beech 1.77 34.96 0.62 9.90 1 
Spruce 1.02 23.10 0.24 3.78 1 
Birch 1.02 34.33 0.35 5.62 1 
Basswood 0.51 19.98 0.10 1.64 1 
Cherry 0.48 29.34 0.14 2.23 1 
Total 100.00   30.39 486.78   

1 Density according Wood Handbook 2010 
2 Wood mix percentages were provided from seven mills, 50% loblolly pine and 50% slash pine assumed 
 
4.2 Moisture content  
For products and coproducts (veneer, bark, hogged fuel, wood and wood waste) produced prior to drying 
a 50 percent moisture content (MC) on a dry basis was assumed. For products and coproducts produced 
after drying 7 percent MC on a dry basis was assumed  
 

Figure 3  Oriented strandboard as exterior wall sheathing 
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5 Life cycle inventory analysis 
The LCI was calculated based on 2012 production and the corresponding flows of materials during that 
period. No data gaps were recorded. As shown in Figure 1, the cradle-to-gate process for OSB production 
is considered to comprise wood resource (log) extraction, the transport of the logs to the mill, and the on-
site OSB manufacturing process. These steps are described separately below. 
 
5.1 A1- Resource extraction 

5.1.1  Forestry Operations 
Consideration of the logs used in the production of OSB includes the establishment, growth, and harvest 
of trees. This group of activities is collectively referred to as forest resource management. Data for the 
forest resources management component of this analysis (Table 3) come from the research of Johnson et 
al. (2005), as updated in Puettmann, et al. (2013).  
 
 
Table 4  Fuel consumption for SE region forest resource management processes (regeneration, 
thinning, and harvest) (Puettmann, et al. 2013) 

Forest Resource Management Unit Fuel Consumption 
per m3 

Seedling, Site Prep, Plant, Pre-commercial Thinning 
Diesel and gasoline L 0.515 
Lubricants L 0.009 
Electricity kWh 0.455 
Commercial Thinning and Final Harvest 
Diesel L 2.930 
Lubricants L 0.050 
Total Forest Extraction Process 
Gasoline and Diesel L 3.440 
Lubricants L 0.054 
Electricity kWh 0.455 

 

5.1.2  Resin 
Two types of resin system are used in OSB production: Methylene diphenyl diisocyanate (MDI) and 
phenol formaldehyde (PF). The adhesive is almost always MDI (methylene diphenyl diisocyanate). MDI 
is listed on the US Environmental Agency (EPA) Toxics Release Inventory2. Total resin system content 
for OSBs was 3.25 percent based on the oven dry weight of wood. 
 
A2 – Transport of raw materials from extraction site  
In this analysis tree hauling is the first step in OSB manufacturing (Figure 1). Transport from the forest to 
the mill averaged 96 km and 109 km by truck and train, respectively (Table 4). The one-way delivery 
distances for “resin” (includes PF, MDI, and wax) are also reported. These distances are production-
weighted averages of the survey data. The transportation distance of hogged fuel, which is an energy 

 
 
2  US Environmental Protection Agency, Toxics Release Inventory. http://www.epa.gov/toxics-release-inventory-tri-
program/tri-listed-chemicals. Accessed January 2016 

http://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals
http://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals
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source for thermal energy production, was assumed to be 40 miles (64.37 km). All transportation flows 
for logs were based on transporting the material green using a green specific gravity of 0.48. 
 
Table 5  Delivery distance of input materials for OSB  

Material Transportation 
Method 

Distance 1 Mills Reporting 
a Value 

(n) 

CVw 3  
(%) 

  (km) (miles)   
Logs (roundwood) Truck 59.85 96.32 7 43 
Logs (roundwood) Train 68.00 109.44 1 

 

Resin2 Truck 294.70 474.27 8 82 
Resin2 Train 1288.00 2072.83 1 

 

Wood fuel Truck 64.37 40.44 - - 
1All transportation distances weight averaged and one way 
2 Weighted average value for PF, MDI and wax delivery 
3 Coefficient of variation (CVw) is a measure of the variability in the data. See Section 6 Data quality and variability 
for further explanation 
4 Assumed value, based on discussion with mill personnel  
 
5.2 A3 – OSB Manufacturing 

5.2.1  Material Flows 
The wood raw material for OSB production arrives in the form of roundwood (logs) and is converted to 
finished OSB on-site. Table 5 list the wood inputs and outputs from OSB production on oven dry mass 
basis. The wood recovery in the surveyed OSB plants was 75 percent (Table 5). This figure was 
calculated based on the round wood input (including bark) and the output of wood in form of OSB and 
coproducts. The weight of the wood input was calculated based on the volume and wood densities. The 
mass balance resulted in an excess of output wood. These can be a result of estimations on moisture 
content and use of previous inventory. In this case the excess for the output was 1.06% of the total output. 
It is shown in Table 5 as unaccounted wood at -8.71 kg/m3. 
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Table 6  Mass balance of raw materials, co-products and products in the oriented strandboard 
manufacturing process (unallocated) 

Wood Mass Balance1 Unit Quantity per 
MSF 3/8 

inch 

Unit Quantity per 
m3 

Input         
Roundwood (logs) lb 1.57E+03 kg 8.04E+02 
Hogged fuel (purchased) lb 2.90E+01 kg 1.49E+01 
Total lb 1.60E+03 kg 8.19E+02 
Output         
OSB (wood)2 lb 1.19E+03 kg 6.11E+02 
Hogged fuel (sold) lb 3.78E+01 kg 1.94E+01 
Hogged fuel (produced) lb 2.95E+02 kg 1.51E+02 
Wood waste (sold) lb 2.30E+01 kg 1.18E+01 
Wood waste (produced) lb 1.95E+01 kg 1.00E+01 
Saw dust lb 2.18E+01 kg 1.12E+01 
Panel trim lb 4.96E+00 kg 2.54E+00 
Wood ash lb 6.54E+00 kg 3.35E+00 
Unaccounted wood lb -1.70E+00 kg -8.71E-01 
Total lb 1.60E+03 kg 8.19E+02 

1 All weights are on an oven-dry basis 
2 Wood mass was calculated based on assumed OSB weight (632.73 kg/m3) minus 80 percent of total use of resin, filler, catalyst and soda ash. 
The 20 percent less of the resin formula is based on the mass loss in the production process and during the condensation reaction in the curing 
process according (Kline, 2004). 

5.2.2  OSB Manufacturing 
The production process at the mill begins the debarking and bucking (cutting to length) of the logs. The 
wood is then cut into thin strands. The green strands are dried, screened to remove fines and oversize 
material, and then blended with resin and wax. The resin systems used are phenol formaldehyde (PF) and 
methylene diphenyl diisocyanate (MDI). Both MDI and PF resin systems are listed on the U.S. 
Environmental Agency (EPA) Toxics Release Inventory3. The blended flakes are formed in a three-layer 
mat with cross-directional layers and are pressed under a combination of pressure and high temperature to 
produce a rigid and dense board. The OSB boards are cooled, sawn to appropriate size, grade stamped, 
stacked in bundles, and packaged for shipping. The significant thermal energy needed for strand drying 
and hot pressing is mostly provided by burning wood residues (Kline 2004, Puettmann, et al. 2013). 
Emission control devices are powered with natural gas or electricity. The OSB manufacturing process can 
be described by eight process steps (Table 6).  
 
  

 
 
3  US Environmental Protection Agency, Toxics Release Inventory. http://www.epa.gov/toxics-release-inventory-tri-
program/tri-listed-chemicals. Accessed January 2016 

http://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals
http://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals
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Table 7  Description of the production flow of OSB and the associated inputs and outputs of each 
step 

Production Step Description Inputs Outputs 

Debarking Includes log yard storage, sorting on the log 
yard; bucking (cutting logs to shorter bolts) 
and debarking. 

Roundwood 
Diesel (log handlers) 
Electricity 

Debarked bolts 
Bark and wood waste 

Stranding Bolts are cut parallel to the grain using an 
electrically-powered, multi-knife ring flaker to 
produce thin (mm) strands about 6 inches long 
and 1 inch wide. 

Debarked bolts 
Electricity 

Green (undried) strands 

Drying Green strands are passed through rotating 
driers heated with wood combustion exhaust 
and possibly natural gas to 4-8% moisture 
content. 

Green strands 
Wood fuel (bark, screen 
fines, trimmings) 
Natural gas 

Dry strands 
Air emissions, including 
particulates and volatile 
organic compounds 
(VOC) 

Screening Fines, wood pieces that are too small for OSB 
production, pass the screen and removed for 
use as fuel. Strands retained on the screen are 
used for OSB production. 

Dry flakes 
Electricity 

Dry strands of appropriate 
dimensions 
Fines 

Blending Stands are mechanically mixed with resins 
(adhesives) and wax to create the furnish. 

Dry, screened strands 
Resins (MDI, PF) 
Wax 
Electricity 

Blended furnish 

Forming The furnish is deposited in three, perpendicular 
layers to form a thick mat. 

Blended furnish 
Electricity 

Formed mat 
Air emissions, including 
VOC and hazardous air 
pollutants (HAP) 

Pressing The formed mat is heated and compressed in a 
(multiple-opening or continuous) press to 
achieve the final thickness and to cure the 
resin. 

Formed mat 
Thermal energy (press) 
Electricity 

Rough OSB  
Air emissions (VOC and 
HAP) 

Finishing Rough OSB sheets are trimmed, cooled, cut to 
size, stamped, stacked and packaged for 
shipment. 

Rough OSB 
Electricity 
Fuel for forklifts 
Packaging materials 

Packaged OSB 
Wood waste (trimmings) 
Air emissions (VOC and 
HAP) 

 
  



19 
CORRIM-Consortium for Research on Renewable Industrial Materials - Cradle-to-gate LCA of US OSB 

Survey respondents provided data from 2012 on the material and resource inputs to OSB manufacturing 
at the mill (Table 7), and outputs such as product, co-products and air emissions (Table 7). The data were 
production-weight averaged and are reported below per cubic meter (m3) of finished OSB. 
 
In the primary surveys, manufacturers were asked to report total hazardous air pollutants (HAPS) specific 
to their wood products manufacturing process. Under Title III of the Clean Air Act Amendments of 1990, 
the EPA has designated HAPs that wood products facilities are required to report as surrogates for all 
HAPs. These are methanol, acetaldehyde, formaldehyde, propionaldehyde (propanal), acrolein, and 
phenol.  
 
Table 8  Gate to gate manufacturing process input data based on survey data for 1 m3 OSB, 
unallocated 

Materials1 Unit Quantity per m3 Mills Reporting Value, (n) CVw 3 (%) 

Roundwood (26% hardwood, 74% softwood) m3 1.52E+00 
  

kg 8.04E+02 8 10 
Bark kg 1.10E+02 8 32 
Phenol-formaldehyde resin kg 1.21E+01 8 30 
Methylene diphenyl diisocyanate resin kg 5.95E+00 7 56 
Wax kg 3.76E+00 8 39 
Water 

    

Municipal water L 4.49E+01 3 256 
Well water L 8.80E+01 5 131 
Recycled water L 1.33E+00 2 407 
Total water consumption L 1.34E+02 8 67 
Electricity 

    

Electricity kWh 1.52E+02 8 17 
Fuel 

    

Hogged fuel (produced) kg 1.36E+02 8 17 
Hogged fuel (purchased) kg 1.49E+01 8 215 
Wood waste, indirect heating kg 1.88E+01 8 117 
Natural gas m3 2.15E+01 8 47 
Liquid petroleum gas L 2.83E-01 7 50 
Diesel L 4.12E-01 8 71 
Gasoline L 2.30E-02 7 59 
Packaging 

    

Cardboard kg 1.76E-01 5 160 
Plastic wrapping kg 1.62E-02 2 423 
Plastic strapping kg 2.49E-02 3 206 
Steel strapping kg 5.78E-03 2 301 
Air emissions2     
Acetaldehyde kg 6.99E-03 8 98 
Acetone kg 2.11E-03 4 147 
Acrolein kg 2.05E-03 7 114 
CO kg 2.88E-01 8 85 
CO2 (biogenic) kg 3.31E+01 4 105 
Formaldehyde kg 1.61E-02 8 58 
MDI kg 9.75E-05 5 123 
Methanol kg 3.17E-02 7 90 
NOx kg 2.49E-01 8 42 
Particulate, PM 2.5 kg 7.25E-02 7 84 
Particulate, PM 10 kg 1.20E-01 8 38 
Phenol kg 2.66E-03 6 116 
Propionaldehyde kg 1.12E-03 7 191 
SO2 kg 2.62E-02 8 67 
VOC kg 2.55E-01 8 81 

1 All materials are given as oven-dry or solid weight 



20 
CORRIM-Consortium for Research on Renewable Industrial Materials - Cradle-to-gate LCA of US OSB 

5.2.3  Equipment: Type and fuel consumption 
Loaders are used for moving logs in the mill yard. Forklifts move material inputs and finished products 
within the mill. Diesel and liquid petroleum gas (LPG) fuel inputs for this equipment are included in the 
data in Table 7 and Table 8.  

5.2.4  Energy use and generation 
Hogged fuel, wood waste, and natural gas were used as boiler fuels by OSB manufacturers to provide the 
thermal energy for drying strands, hot pressing, and for emissions controls (Table 8). Electricity is used 
for motorized equipment within the mill (e.g. saws, conveyors). For every cubic meter of OSB produced, 
5.41 GJ of energy was required. 
 
Table 9  Energy requirements for oriented strandboard manufacturing 

Fuel Type MJ/m3 
Renewable fuel 

 

Wood fuel1 3.66E+03 
Non-renewable fuels 

 

Diesel 1.81E+01 
LPG 1.54E+01 
Natural gas2 1.17E+03 
Electricity  5.46E+02 
Total 5.41E+03 

1 Hogged fuel of 174.68 kg/m3 reported as thermal energy source 
2 Total natural gas usage includes the amount used by emission control devices (ECDs) 
 

5.2.5 Wood-base fuels 
Wood-based by-products are commonly used in the wood product industry to produce heat for the 
thermal energy intense processes like drying and forming and pressing (Figure 2). The boiler and the 
emission control processes were considered separately. Wood fuel represented 76 percent (3.66 GJ) of the 
total heat energy (4.83 GJ) with natural gas making up the 24 percent difference.  
 
A small of the wood fuel (11%) was burned in the boiler. The CORRIM Wood Boiler was used in the 
current study to model the impacts of wood combusted in boilers at wood product production facilities 
(excluding pulp and paper). Explanation of this data can be found in Puettmann and Milota (2017) and 
production-weighted average values are presented in (Table 9). The rest of the wood fuel (9% purchased 
and 94% self-generated) was direct fired in dryers.  
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Table 10  Inputs to wood boiler per bone dry kg of wood fuel combusted (Puettmann and Milota 
2017) 

 
Value Units Allocation, 

percent 
Products    
Wood combusted, at boiler, at mill, kg, US  1.00 kg 98.1 
Wood ash, at boiler, at mill, kg, US v1.2 0.0191 kg 1.9 
Resources    
Water, process, surface 0.310 kg 

 

Water, process, well 0.240 kg 
 

Water, process, surface 0.790 kg 
 

Water, process, well 0.240 kg 
 

Materials/fuels    
Hog fuel, dry, OSB mill, US 9.22E-01 kg  
Wood fuel, unspecified/RNA (purchased fuel) 7.84E-02 kg  
Transport, combination truck, diesel powered/US 9.18E-03 tkm  
Diesel, loaders and haulers 8.05E-04 l 

 

Gasoline, loaders and haulers 3.95E-05 l 
 

Propane, loaders and haulers3 1.21E-05 l 
 

Engine oil, in engines of loaders and haulers 5.00E-06 kg 
 

Engine oil, stationary equipment 1.90E-05 kg 
 

Hydraulic fluid for loaders and haulers 7.00E-06 kg 
 

Hydraulic oil for stationary equipment 4.50E-05 kg 
 

Transmission fluid, loaders and haulers 4.00E-07 kg 
 

Ethylene glycol, at plant 1.07E-06 kg 
 

Solvent, at plant/US 4 5.00E-08 kg 
 

Solvent, at plant/US 6.70E-07 kg 
 

Water treatment, at plant/US 1.23E-04 kg 
 

Boiler streamline treatment 3.67E-06 kg 
 

Oils, mobile equipment 2.00E-06 kg 
 

Oils, stationary equipment 1.00E-05 l 
 

Urea, as N, at regional storehouse 3.15E-03 kg 
 

Disposal, ash, to unspecified landfill 7.59E-03 kg 
 

Disposal, solid waste, unspecified, to unspecified landfill, RNA 7.26E-06 kg 
 

Metal, to recycling, RNA 3.96E-08 kg 
 

Electricity/heat     
Electricity, at grid, US  8.20E-02 kWh 

 

Natural gas, combusted in industrial boiler/US 1.38E-03 m3 
 

Emissions to air     
Acetaldehyde 1.05E-06 kg 

 

Acrolein 8.07E-07 kg 
 

Benzene 1.69E-07 kg 
 

Carbon monoxide, biogenic 3.23E-03 kg 
 

Carbon dioxide, biogenic 1.76E+00 kg 
 

Wood (dust) 5.62E-04 kg 
 

Emissions to air     
Formaldehyde 1.26E-05 kg 

 

HAPs 6.27E-06 kg 
 

Hydrogen chloride 1.17E-06 kg 
 

Lead 1.75E-07 kg 
 

Mercury 1.83E-09 kg 
 

Methane, biogenic 2.23E-05 kg 
 

Methanol 7.95E-06 kg 
 

Nitrogen oxides 1.10E-03 kg 
 

Particulates, < 10 um 4.71E-04 kg 
 

Particulates, < 2.5 um 1.39E-04 kg 
 

Phenol 6.21E-07 kg 
 

 
 
4 Solvents may contain substances listed on the US Environmental Agency (EPA) Toxics Release Inventory. US 
Environmental Protection Agency, Toxics Release Inventory. http://www.epa.gov/toxics-release-inventory-tri-
program/tri-listed-chemicals. Accessed May 2019 
 

http://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals
http://www.epa.gov/toxics-release-inventory-tri-program/tri-listed-chemicals
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Propanal 5.14E-08 kg 
 

Sulfur dioxide 7.71E-05 kg 
 

VOC, volatile organic compounds 8.76E-04 kg 
 

Dinitrogen monoxide 2.93E-06 kg 
 

Naphthalene 5.77E-08 kg 
 

Other Organic 2.11E-07 kg 
 

Emissions to water     
Suspended solids, unspecified 8.35E-07 kg 

 

BOD5, Biological Oxygen Demand 2.10E-06 kg 
 

 

5.2.6  Packaging  
Materials used for packaging OSB for shipping are shown in Table 10. Packing materials for OSB 
represent <1% of the cumulative mass of the model flow. The wooden spacers make up the bulk of this 
mass, representing 86 percent of the total packaging material. The wrapping material, strap protectors, 
and strapping made up, 8, 4, and 2 percent of the packaging by mass. 
 

Table 11  Materials used in packaging and shipping per m3 oriented strandboard 

Material Unit Value 
Wrapping Material kg 4.60E-01 
Plastic strapping kg 8.34E-02 
Cardboard protectors kg 2.00E-01 
Runners & Lathe (wood) kg 4.67E-00 
TOTAL kg 7.54E-01 

 
 
5.3 Secondary Data Sources 
Table 11 list the secondary LCI data sources used in this LCA study for raw material inputs, ancillary 
materials and packaging, transportation of materials and resources, fuels and energy for manufacturing, 
water sources, and waste streams. 
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Table 12  Secondary Data Sources and Data Quality Assessment 

A1: Raw Material Inputs 
Inputs LCI Data Source Geography Year Data Quality Assessment 

Wood resource Database: CORRIM dataset 
 
Process: Roundwood, softwood, 
average, at forest road, SE 

North America – 
Region Specific  

2005 -2019 Technology: good 
Process models region-specific technology. 
 
Time: good 
Some data is less than 10 years old 
 
Geography: very good 
Data is representative of regional production. 

Resin – Phenol 
formaldehyde 

Database: 
US EI 2.2 
(Datasmart2018)  
 
Process: 
Phenol formaldehyde, at plant 
NREL/US U 

North America 2018 Technology: very good 
Process models average North American technology  
 
Time: good 
Data is less than 10 years old 
 
Geography: very good 
Data is representative of North American 

Resin- Polymeric 
Methylene Diphenyl 
Diisocyanate (PMDI) 
Resin 

Database:  
US EI 2.2 
(Datasmart2018)  
 
Process: 
Methylene diphenyl diisocyanate, at 
plant/US- US-EI U 
 

North America 2018 Technology: very good 
Process models average North American technology  
 
Time: good 
Data is less than 10 years old 
 
Geography: very good 
Data global with US Electricity 

A2: Raw Material Transportation 
Inputs LCI Data Source Geography Year Data Quality Assessment 
Trucking Database: 

US EI 2.2 
(Datasmart2018)  
 
Process: 
Transport, combination truck, Diesel 
powered NREL/US U 

North America 2018 Technology: very good 
Process models average North American technology  
 
Time: good 
Data is less than 10 years old 
 
Geography: very good 
Data is representative of North American trucking. 

A3: Manufacturing 
Energy Inputs LCI Data Source Geography Year Data Quality Assessment 
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Electricity Database:  
Ecoinvent 3.4 
 
Process: 
Electricity, low voltage {SERC, US 
only}| market for | Cut-off, U 
 
Electricity, low voltage {TRE, US 
only}| market for | Cut-off, U  
 
Electricity, low voltage {RFC, US 
only}| market for | Cut-off, U 
  

North America – 
Region Specific 
egrid 

2018 Technology: very good 
Process models average electricity technology specific to regional 
grids 
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of regional electricity generation. 

Gasoline Database:  
US EI 2.2 
(Datasmart2018)  
 
Process:  
Gasoline, combusted in equipment 
NREL/US U 

North America 2018 Technology: very good 
Process models average North American technology  
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of North American propane production and 
combustion. 

Diesel Database:  
US EI 2.2 
(Datasmart2018)  
 
Process:  
Diesel, combusted in industrial 
equipment NREL/US U 

North America 2018 Technology: very good 
Process models average North American technology  
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of North American diesel production and 
combustion. 

Biomass Combustion Database: CORRIM Data 
 
Process: 
Wood Combusted, at boiler, at mill, 
kg, US 

North America 2015 Technology: very good 
Process represents combustion of biomass in an industrial boiler.  
 
Time: very good 
Data is within two years 
 
Geography: very good 
Data is representative of North American biomass combustion. 

Ancillary Materials 
and Packaging 

LCI Data Source Geography Year Data Quality Assessment 
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Hydraulic Fluid 
and Lubricants 

Database: 
US EI 2.2 
(Datasmart2018)  
 
Process:  
Lubricating oil, at plant/US- US-EI U 

North America 2018 Technology: very good 
Process models average North American technology 
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of North American processes. 

Antifreeze Database: 
US EI 2.2 
(Datasmart2018)  
 
Process: ethylene glycol, at plant/US - 
US-EI U 

North America 2018 Technology: very good 
Process models average North American technology 
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of North American processes. 

Solvents Database:  
US EI 2.2 
(Datasmart2018)  
 
Process: 
Hexane, at plant/US- US-EI U 

North America 2018 Technology: very good 
Process models average North American technology  
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of North American production and 
combustion. 

Plastic Strap Database:  
US EI 2.2 
(Datasmart2018) 
 
Process: 
Polyethylene, HDPE, granulate, at 
plant/US- US-EI U 

North America 2018 Technology: very good 
Process models average North American technology 
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of North American processes. 

Greases and oils Database:  
US EI 2.2 
(Datasmart2018) 
 
Process: 
Proxy Oil and grease, at plant 
NREL/US U 

North America 2018 Technology: very good 
Process models average North American technology 
 
Time: very good 
Data is less than 5 years old 
 
Geography: very good 
Data is representative of North American processes. 
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6 Life cycle impact assessment 
The life cycle impact assessment (LCIA) phase establishes links between the life cycle inventory results 
and potential environmental impacts. The LCIA calculates impact indicators, such as global warming 
potential and smog. These impact indicators provide general, but quantifiable, indications of potential 
environmental impacts. The target impact indicator, the impact category, and means of characterizing the 
impacts are summarized below. Environmental impacts are determined using the TRACI method (Bare 
2011, 2012). Each impact indicator is a measure of an aspect of a potential impact. This LCIA does not 
make value judgments about the impact indicators, meaning comparison indicator values are not valid. 
Additionally, each impact indicator value is stated in units that are not comparable to others. For the same 
reasons, indicators should not be combined or added. Additionally, the LCIA results are relative 
expressions and do not predict impacts on category endpoints, the exceeding of thresholds, safety margins 
or risks. The primary fuels categorized into non-renewable (fossil and nuclear) and renewable (biomass, 
geothermal, solar, wind, hydro). Table 12 summarizes the source and scope of each impact category 
reported in this report as required to be in conformance with the PCR.  
 
Table 13  Selected impact indicators, characterization models, and impact categories 

Reporting Category Per Tables E1-E5 in ISO 
21930:2017 Indicator Name Abbreviation Units 

Core Mandatory Impact Indicators 
Global warming potential, 
biogenic5 GWP kg CO2e 

Core Mandatory Impact Indicators 
Global warming potential, 
fossil GWP kg CO2e 

Core Mandatory Impact Indicators 
Depletion potential of the 
stratospheric ozone layer ODP kg CFC11e 

Core Mandatory Impact Indicators 
Acidification potential of soil 
and water sources AP kg SO2e 

Core Mandatory Impact Indicators Eutrophication potential EP kg PO4e 

Core Mandatory Impact Indicators 
Formation potential of 
tropospheric ozone SFP kg O3e 

Core Mandatory Impact Indicators 

Abiotic depletion potential 
(ADP fossil) for fossil 
resources; ADPf MJ, NCV 

Core Mandatory Impact Indicators Fossil fuel depletion FFD MJ Surplus 

Use of Primary Resources 
Renewable primary energy 
carrier used as energy RPRE MJ, NCV 

Use of Primary Resources 
Renewable primary energy 
carrier used as material RPRM MJ, NCV 

Use of Primary Resources 
Non-renewable primary 
energy carrier used as energy NRPRE MJ, NCV 

Use of Primary Resources 
Renewable primary energy 
carrier used as material NRPRM MJ, NCV 

Secondary material, secondary fuel and recovered 
energy Secondary material SM kg 
Secondary material, secondary fuel and recovered 
energy Renewable secondary fuel  RSF MJ, NCV 
Secondary material, secondary fuel and recovered 
energy Non-renewable secondary fuel NRSF MJ, NCV 

 
 
5 This indicator includes both biogenic and fossil-based carbon released. The TRACI method was modified to 
included CO2, biogenic removals and emissions 
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Reporting Category Per Tables E1-E5 in ISO 
21930:2017 Indicator Name Abbreviation Units 

Secondary material, secondary fuel and recovered 
energy Recovered energy RE MJ, NCV 

Mandatory Inventory Parameters 
Consumption of freshwater 
resources; FW m3 

Indicators Describing Waste Hazardous waste disposed HWD kg 

Indicators Describing Waste 
Non-hazardous waste 
disposed NHWD kg 

Indicators Describing Waste 

High-level radioactive waste, 
conditioned, to final 
repository HLRW kg or m3 

Indicators Describing Waste 

Intermediate- and low-level 
radioactive waste, 
conditioned, to final 
repository ILLRW kg or m3 

Indicators Describing Waste Components for re-use CRU kg 

Indicators Describing Waste Materials for recycling MR kg 

Indicators Describing Waste Materials for energy recovery MER kg 

Indicators Describing Waste 
Recovered energy exported 
from the product system EE MJ, NCV 

Additional Inventory Parameters for Transparency 
Biogenic Carbon Removal 
from Product BCRP kg CO2e 

Additional Inventory Parameters for Transparency 
Biogenic Carbon Emission 
from Product BCEP kg CO2e 

Additional Inventory Parameters for Transparency 
Biogenic Carbon Removal 
from Packaging BCRK kg CO2e 

Additional Inventory Parameters for Transparency 
Biogenic Carbon Emission 
from Packaging BCEK kg CO2e 

Additional Inventory Parameters for Transparency 

Biogenic Carbon Emission 
from Combustion of Waste 
from Renewable Sources 
Used in Production Processes BCEW kg CO2e 

Additional Inventory Parameters for Transparency 

Carbon Emissions from 
Combustion of Waste from 
Non-Renewable Sources used 
in Production Processes CWNR kg CO2e 
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Cradle-to-gate environmental performance results for all reporting indicators listed in Table 13 for OSB. 
The LCIA results in these tables show the absolute values for A1-Resource Extraction, A2-
Transportation, and A3-OSB Production. For GWP, 64 percent of the CO2 equivalent emissions come 
from producing OSB (158 kg CO2 eq), with 33 percent assigned to resource extraction (forestry 
operations and resin production) (83 kg CO2 eq). Transportation was 7 kg CO2 eq or 3 percent of the 
cradle-to-gate GWP impact. 
 
Table 13 also provides indicators related to energy use, material resource consumption, and the waste 
generated. The total cradle to gate energy use was 8,110 MJ/m3. Fossil energy, 3,797 MJ/m3, is used for 
machinery, transportation, electricity, and drying. The biomass energy, 3,631 MJ/m3, is used all for 
drying. Energy from fossil fuels was 25 percent lower than reported in Puettmann et al. (2013) and the 
quantity biomass fuels lower by 9 percent. All non-renewable fuel used represents 55 percent of the total 
energy and renewable energy total is 3,672 MJ and non-renewable represented 4,439 MJ.  
 
Freshwater use occurred during A1 and A3 at 44 and 56 percent, respectively. Freshwater use was 
recorded for log sprays and boiler use. In the resource extraction stage, resin production consumed over 
99% percent (522 L) of the total freshwater use (1,202 L). 
 
Most of the waste is generated in A1 life cycle stages. Oriented strandboard production (A3) generated <1 
percent of the hazard waste and 2 percent of the nonhazardous. The A1 phase generated 99 percent of the 
total cradle to gate hazardous waste and 95 percent of the nonhazardous (Table 14). Within the A1 phase, 
forestry operations generated 2 percent of the hazardous and resin production generated 98 percent of the 
nonhazardous waste (Table 15). 
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Table 14  Environmental performance of 1 m3 of oriented strandboard 

Indicator Name Abbreviation Units A1 A2 A3 Total 
Core Mandatory Impact Indicator 
Global warming potential, 
w/biogenic GWP kg CO2e  (1,696.26)  7.22   1,936.57   247.52  
Global warming potential, fossil GWP kg CO2e 82.67 7.22 157.64  247.52  
Depletion potential of the 
stratospheric ozone layer ODP kg CFC11e 8.32E-07 4.47E-08 8.83E-06 9.71E-06 
Acidification potential of soil and 
water sources AP kg SO2e  0.4343   0.0412   0.5508   1.0263  
Eutrophication potential EP kg Ne  0.0966   0.0038   0.8929   0.9932  
Formation potential of tropospheric 
ozone SFP kg O3e 9.37 1.19 10.98  21.54  
Abiotic depletion potential 
(ADPfossil) for fossil resources; ADPf MJ, NCV  1,826.75   90.56   1,879.69   3,797.01  
Fossil fuel depletion FFD MJ Surplus  269.54   13.61   194.13   477.27  
Use of Primary Resources 
Renewable primary energy carrier 
used as energy RPRE MJ, NCV  14.7048   0.1911   3,657.02   3,671.92  
Renewable primary energy carrier 
used as material RPRM MJ, NCV  16,019.01     16,019.01  
Non-renewable primary energy 
carrier used as energy NRPRE MJ, NCV  1,946.59   91.85   2,400.11   4,438.55  
Non-renewable primary energy 
carrier used as material NRPRM MJ, NCV  591.55   -     -     591.55  

Secondary Material, Secondary Fuel and Recovered Energy -    
Secondary material SM kg  -     -     -     -    
Renewable secondary fuel RSF MJ, NCV  -     -     259.16   259.16  
Non-renewable secondary fuel NRSF MJ, NCV     
Recovered energy RE MJ, NCV     
Mandatory Inventory Parameters 
Consumption of freshwater resources FW m3  0.5247   0.0008   0.68   1.20  
Indicators Describing Waste 
Hazardous waste disposed HWD kg  0.1021   0.0001   0.0006   0.1028  
Non-hazardous waste disposed NHWD kg  35.6774   0.9033   0.8923   37.4730  
High-level radioactive waste, 
conditioned, to final repository HLRW kg or m3  -     -     -     -    
Intermediate- and low-level 
radioactive waste, conditioned, to 
final repository ILLRW kg or m3  -     -     -     -    
Components for re-use CRU kg     
Materials for recycling MR kg     
Materials for energy recovery MER kg     
Recovered energy exported from the 
product system EE MJ, NCV     
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Table 15  Distribution of waste generation by life cycle stage; A1-Resource extraction, A2-
Transportation, and A3 Product manufacturing. 

 A1 A2 A3 
TOTAL 

cradle-to-gate 
Total Waste 35.7795 0.9034 0.8929 37.5758 
Hazardous waste 0.1021 0.0001 0.0006 0.1028 
Non-hazardous waste 35.6774 0.9033 0.8923 37.4730 
% Hazardous waste 99.31% 0.08% 0.61% 100% 
% Non-hazardous waste 95.21% 2.41% 2.38% 100% 

 
Table 16  Distribution of waste generation in the A1-Resource extraction life cycle stage. 

 A1-Resource extraction 
 Forestry operations Resin 
% Hazardous waste 2.13% 97.87% 
% Non-hazardous waste 19.77% 80.23% 

 
6.1 Interpretation 
As defined by ISO (2006), the term life cycle interpretation is the phase of the LCA that the findings of 
either the LCI or the LCIA, or both, are combined consistent with the defined goal and scope in order to 
reach conclusions and recommendations. This phase in the LCA reports the significant issues based on 
the results of the presented in LCI and the LCIA of this report. Additional components report an 
evaluation that considers completeness, sensitivity and consistency checks of the LCI and LCIA results, 
and conclusions, limitations, and recommendations.  
 
6.2 Identification of the significant issues 
The objective of this element is to structure the results from the LCI or the LCIA phases to help determine 
the significant issues found in the results and presented in previous sections of this report. A contribution 
analysis was applied for the interpretation phase of this LCA study. Contribution analysis examines the 
contribution of life cycles stages (A1 and A3), unit process contributions in a multi-unit manufacturing 
process, or specific substances which contribute an impact.  

6.3 Life cycle phase contribution analysis 
For global warming impact, 61 percent of the CO2 equivalent emissions come from producing OSB (A3), 
with 36 and 3 percent assigned to extraction (A1) and transportation (A2), respectively (Table 16). 
Oriented strandboard production (A3) represented the highest impacts in all environmental impact 
categories (GWP, eutrophication, acidification, smog, and ozone depletion). Cradle-to-gate, freshwater 
use was consumed during the A3 life cycle stages (84%) and extraction (A1) (16%) (Table 16).  
 
Most of the renewable fuels were used in the A3 life-cycle stage (Table 17). Biomass energy is used in 
drying and pressing of panels (A3). Renewable fuels represented the 45 percent of energy consumption 
cradle-to-gate (A1-A3) (Table 18) and 61 percent within the A3 stage. Non-renewable fossil fuel 
consumption cradle-to-gate was 93 percent of the A1 energy use, 98 percent for transportation, and 31 
percent in the A3 stage (Table 18). In summary, cradle to gate total energy for producing OSB, which 
includes fuel for process heat and equipment and electricity, comes from 47 percent fossil fuels, 8 percent 
nuclear, 45 percent renewable biomass fuel, and <1 percent other renewable.  
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Table 17  Cradle-to-gate oriented strandboard LCIA contribution analysis LCIA results for A1-
Resource extraction, A2-Transporation, and A3-Product production 

Indicator Name Abbreviation Units A1 A2 A3 Total 
Global warming potential GWP kg CO2e 33% 3% 64% 100% 
Depletion potential of the 
stratospheric ozone layer ODP kg CFC11e 9% 0% 91% 100% 
Acidification potential of soil and 
water sources AP kg SO2e 42% 4% 54% 100% 
Eutrophication potential EP kg Ne 10% 0% 90% 100% 
Formation potential of tropospheric 
ozone SFP kg O3e 44% 6% 51% 100% 
Abiotic depletion potential 
(ADPfossil) for fossil resources; ADPf MJ, NCV 48% 2% 50% 100% 
Fossil fuel depletion FFD MJ Surplus 55% 3% 42% 100% 
Renewable primary energy carrier 
used as energy RPRE MJ, NCV 0% 0% 100% 100% 
Renewable primary energy carrier 
used as material RPRM MJ, NCV 100% 0% 0% 100% 
Non-renewable primary energy 
carrier used as energy NRPRE MJ, NCV 44% 2% 54% 100% 
Non-renewable primary energy 
carrier used as material NRPRM MJ, NCV     
Secondary material SM kg     
Renewable secondary fuel RSF MJ, NCV     
Non-renewable secondary fuel NRSF MJ, NCV     
Recovered energy RE MJ, NCV     
Consumption of freshwater 
resources; FW m3 43.63% 0.07% 56.30% 100.00% 
Hazardous waste disposed HWD kg 99% 0% 1% 100% 
Non-hazardous waste disposed NHWD kg 95% 2% 2% 100% 
High-level radioactive waste, 
conditioned, to final repository HLRW kg or m3     
Intermediate- and low-level 
radioactive waste, conditioned, to 
final repository ILLRW kg or m3     
Components for re-use CRU kg     
Materials for recycling MR kg     
Materials for energy recovery MER kg     
Recovered energy exported from 
the product system EE MJ, NCV     
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Table 18  Cradle-to-gate OSB LCIA energy use contribution analysis results by fuel type for A1-
Resource extraction, A2-Transporation, and A3-OSB production 

 
Unit Total A1 A2 A3 

Non-renewable, fossil MJ 100% 48.11% 2.39% 49.50% 
Non-renewable, nuclear MJ 100% 18.68% 0.20% 81.12% 
Non-renewable, biomass MJ 100% 0.23% 0.03% 99.74% 
Renewable, biomass MJ 100% 0.09% 0.00% 99.91% 
Renewable, wind, solar, geothermal MJ 100% 18.98% 0.35% 80.66% 
Renewable, water MJ 100% 32.44% 0.41% 67.15% 

 
Table 19  Cradle-to-gate OSB LCIA energy use contribution analysis results by A1-Resource 
extraction, A2-Transportation, and A3-OSB production 

 
Unit Total A1 A2 A3 

Non-renewable, fossil MJ 46.82% 93.14% 98.39% 31.03% 
Non-renewable, nuclear MJ 7.91% 6.11% 1.40% 8.59% 
Non-renewable, biomass MJ 0.00% 0.00% 0.00% 0.00% 
Renewable, biomass MJ 44.78% 0.17% 0.03% 59.90% 
Renewable, wind, solar, geothermal MJ 0.16% 0.12% 0.05% 0.17% 
Renewable, water MJ 0.34% 0.46% 0.12% 0.31% 
  100% 100% 100% 100% 

 
6.4 Uncertainty Analysis 
Some degree of uncertainty is present in the results due to the variation amongst different data providers. 
Table 19 provides statistics for some of the key modeling parameters found to be most significant in OSB 
production.  
 
Table 20  Survey data statistics for Selected Parameters 

Materials 
Unit per 

m3 
Weighted 
average 

Std. 
Deviation Mean Min. Max. 

Phenol-formaldehyde resin kg 10.18 6.79 11.06 4.45 27.76 
MDI kg 4.93 2.48 4.84 0.00 8.92 
Water consumption L 184.44 133.00 169.42 15.91 458.62 
Electricity kWh 118.70 17.28 117.13 97.43 147.55 

 

6.5 Completeness, consistency and sensitivity  
Life cycle assessment reports must be reviewed for completeness, consistency and data sensitivity. This 
report was checked to ensure that it is complete and consistent with the CORRIM guidelines (Puettmann, 
et al. 2014) and when originally published, the 2015 PCR (FPInnovations 2015). As per the 2015 PCR 
addition to reporting primary data variability estimates, we were required to report results using inputs 
based on an economic and mass allocation (Table 20). Oriented strandboard manufacture includes several 
steps in which a significant mass of by-products result. In no case are the co-products more valuable than 
the main product; thus, economic allocation associates more of the input and environmental consequences 
(16-28% more) on the OSB product than does mass allocation (Table 20). 
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Table 21  Sensitivity of select impact indicators and energy consumption data to the allocation 
method for oriented strandboard (Puettmann et al. 2017) 

Impact Category Unit 
Mass 

Allocation 
Economic 
Allocation Difference 

Global warming potential (GWP) kg CO2 eq. 2.22E+02 2.80E+02 26.13% 
Acidification potential SO2 eq. 2.25E+00 2.82E+00 25.33% 
Eutrophication potential kg N eq. 9.48E-02 1.10E-01 16.03% 
Ozone depletion potential kg CFC-11 eq. 1.28E-07 1.59E-07 24.22% 
Smog potential kg O3 eq 2.77E+01 3.38E+01 22.02% 
Total Primary Energy Consumption 
Total  MJ 8.08E+03 1.02E+04 26.24% 

Non-renewable fossil MJ 3.71E+03 4.66E+03 25.61% 
Non-renewable nuclear MJ 5.25E+02 6.73E+02 28.19% 

Renewable (solar, wind, hydroelectric, and 
geothermal) 

MJ 1.79E+01 2.27E+01 26.82% 

Renewable, biomass MJ 3.83E+03 4.85E+03 26.63% 
 
 
A comparison of the data from 2012 with previous reports (Kline 2004, Puettmann, et al. 2013) indicates 
a trend in the OSB industry to increase the usage of MDI resin. To explore the potential impact of this 
shift, two cases were compared (Table 21). The first scenario (Baseline) was the survey data as reported 
above. An alternative scenario (MDI only), with only MDI resin (no PF) was developed. The share of PF 
resin was replaced with 30 percent less MDI resin input. This lower input per functional unit originates 
from the advantages of MDI such as higher bonding properties and higher moisture resistance, which 
allow a lower dosage to produce OSB boards with the same properties (WBPI 2012). The chosen 
percentage is based on discussions with experts from the industry and resin suppliers, who stated a 
possible reduction between 25 to 42 percent  
 

Table 22  Resin and wax inputs for sensitivity analysis scenarios (Puettmann et al. 2017) 
 

Baseline MDI Only 
kg/m3 

MDI resin 5.95E+00 1.44E+01 
PF resin 1.21E+01 0.00E+00 
Slack Wax 3.76E+00 3.76E+00 

 
The total primary energy inputs and selected impact indicators (Table 22) for cradle-to-date OSB 
production were compared for the Baseline and MDI only scenarios. These data show that increasing the 
MDI fraction increases the non-renewable energy consumption but that the overall effects of this 
substitution on the total environmental impacts is relatively small. It is important to note the absolute 
amounts also; sometimes an apparently large difference is simply a ‘large’ difference in a very small 
number (e.g. ozone depletion potential).  
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Table 23  Environmental impacts for cradle-to-gate OSB production, comparing Baseline and MDI 
only scenarios (mass allocation) 

Impact Category Unit Baseline MDI Only Difference 
Global warming potential (GWP) kg CO2 eq. 1.97E+02 2.05E+02 4.06% 
Acidification Potential SO2 eq. 1.99E+00 1.92E+00 -3.52% 
Eutrophication Potential kg N eq. 7.95E-02 6.84E-02 -13.96% 
Ozone depletion Potential kg CFC-11 eq. 6.33E-07 1.32E-06 108.53% 
Smog Potential kg O3 eq 2.41E+01 2.42E+01 0.41% 
Total Primary Energy Consumption Unit Baseline MDI Only Difference 
Total MJ 4.77E+03 4.95E+03 3.80% 

Non-renewable fossil MJ 3.55E+03 3.73E+03 5.07% 
Non-renewable nuclear MJ 4.78E+02 4.83E+02 1.05% 

Renewable (solar, wind, hydroelectric, 
and geothermal) MJ 2.70E+01 2.44E+01 -9.63% 

Renewable, biomass MJ 7.13E+02 7.12E+02 -0.14% 
 
MDI is more expensive (which presumably relates to the increased energy inputs associated with its 
manufacture) but, per industry experts, it offers several potential advantages including faster press cycles 
and reduced need for wax due to better bonding properties. These effects, which were not included in this 
analysis, may more than offset the additional economic and environmental costs associated with the MDI 
resin. 
 
6.6 Limitations 
This LCA was created using industry average data for upstream materials. Variation can result from 
differences in supplier locations, manufacturing processes, manufacturing efficiency and fuel type used. 
This LCA does not report all of the environmental impacts due to manufacturing of the product, but rather 
reports the environmental impacts for those categories with established LCA-based methods to track and 
report. Unreported environmental impacts include (but are not limited to) factors attributable to human 
health, land use change, and habitat destruction. In order to assess the local impacts of product 
manufacturing, additional analysis is required. 
 
This LCA report documents the results of a ‘cradle-to-gate’ analysis and is not a comparative assertion, 
defined as an environmental claim regarding the superiority or equivalence of one product versus a 
competing product that performs the same function. This LCA does not make any statements that the 
product covered by the LCA is better or worse than any other product. 
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7 Treatment of Biogenic Carbon 
The treatment of biogenic carbon in this LCA follows the requirements set out in the reference PCR. 
Reporting of biogenic carbon removals and emissions is reported in as per ISO 21930 standard (ISO 
2017). When biogenic carbon enters the product system it is characterized in the impact assessment with a 
factor of -1 kg CO2 eq. During production, biogenic carbon emissions (CO2) are released through the 
combustion of biomass fuels in boilers. As per ISO 21930, when biogenic carbon leaves the product 
system as CO2 emission it has a factor of +1 kg CO2 eq. When any wood material (product and 
coproducts) that contain biogenic carbon leaves the system boundary, it must be expressed with a factor 
of +1 kg CO2 eq.  
 
Forests are understood as a natural system with multiple functions, the production function of timber 
being one of them. Therefore, natural growth and decay processes including natural disturbances, etc., are 
not attributable to the production function of forests and are therefore not considered in LCA. Harvesting 
operations lead to temporal decreases in forest carbon pools in the respective stand. Impacts on forest 
carbon pools resulting from the sustainable or unsustainable management of forests, however, cannot be 
defined or assessed on stand level but requires the consideration of carbon pool changes on landscape 
level, i.e., the level based on which management decisions are made. Resulting from the fundamental 
principle of sustainable forest management to preserve the production function of forest, total forest 
carbon pools can be considered stable (or increasing) under sustainable forest management. This is due to 
the fact that temporal decreases of forest carbon pools resulting from harvesting on one site are 
compensated by increases of carbon pools on the other sites, forming together the forest area under 
sustainable forest management. 
 
It is acknowledged that excessive extraction of slash, litter or roots for the purpose of bioenergy 
generation can lead to decreases in forest carbon pools. These activities, however, are not causally linked 
to the extraction of timber for the material use of wood. Effects on forest carbon pools related to the 
extraction of slash, litter or roots are not attributable to the material use of wood and are therefore not 
considered in this document. 
 
In order to reflect the biogenic nature of wood, its renewability and its potential carbon neutrality, the 
system boundary between nature and the product system under study is defined as follows: 

• Wood entering the product system from nature accounts for the energy content and the biogenic 
carbon content as material inherent properties. 

• All technical processes related to forestry operations intended to produce timber, (e.g. stand 
establishment, tending, thinning(s), harvesting, establishment and maintenance of forest roads) 
are considered within the system boundary and are subject to co-product allocations as outlined in 
the reference PCR.  

• Potential implications due to the unknown origin of wood or unsustainably produced timber are 
considered. 

• Human induced impacts on forest carbon pools resulting in deforestation are included. 
 
As the degradation of forest carbon pools resulting from unsustainable management of forests cannot be 
attributed to a specific log but is a process on landscape level, the effect of forest degradation is 
considered by not assuming carbon neutrality. In the case of land-use changes from forests to other land 
uses (e.g., deforestation), the loss of carbon in the forest carbon pools are to be considered.  
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Consideration of the biogenic carbon neutrality of wood is valid for North American wood products as 
national level inventory reporting shows overall increasing and/or neutral forest carbon stocks in recent 
years6. 
 
Using the method described above, -1,779 kg CO2e (A1) were removed in the production of 1 m3 of OSB. 
One cubic meter of OSB stores 307 kg of carbon or +1,127 kg CO2e (C3/C4). The coproducts produced 
during OSB production account for an additional +384 kg CO2e (A3) for a total “emission” in wood 
product leaving the system boundary of +1,511 kg CO2e. The combustion of wood fuel emitted 176 kg 
CO2e. Packaging resulting in removal of -9.78 kg CO2e) and an emission of +2.57 kg CO2e. In summary, 
total removals was -1,790 kg CO2e and total “emissions” was +1,790 kg CO2e from cradle-to-gate (A1-
A3) (Table 24). In Table 23, CO2 flows are presented unallocated to consider co-products leaving the 
product system (A3). In accordance with ISO 21930, emission from packaging (BCEK) is reported in A5 
and emission from main product is reported in C3/C4. The system boundary for this LCA only includes 
module A1-A3. 
 
Table 24  Biogenic carbon inventory parameters 

Additional Inventory Parameters  A1 A2 A3 A5 C3/C4 Total 
  kg CO2e 

Biogenic Carbon Removal from Product BCRP (1,778.93) - -   (1,778.93) 
Biogenic Carbon Emission from Product BCEP - - 383.55  1,126.94 1,510.55 
Biogenic Carbon Removal from Packaging BCRK - - (9.7752)   (9.7752) 
Biogenic Carbon Emission from Packaging BCEK - -  2.5722  2.5722 
Biogenic Carbon Emission from Combustion 
of Waste from Renewable Sources Used in 
Production  BCEW - - 275.58   275.58 

 
  

 
 
6 National forest carbon stocks are reported under the United Nations Framework Convention on Climate Change. 
See Table 7.1 for United States forest carbon stocks and Table 7.1 for Canadian forest carbon stocks. Canadian 
forest carbon stocks have fluctuated near net neutrality in recent years (ranging from -98 Tg to +69 Tg since 1990) 
while United States forest carbon stocks have shown annual stock increases of 600-900 Tg annually since 1990. 
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8 Discussion 
In 2013 CORRIM updated Kline (2004) to reflect updates in electricity grids and wood boilers 
(Puettmann et al. 2013). At that time, an LCIA was also conducted using the LCI data developed by Kline 
(2004). The updates were necessary to comply with the 2015 PCR for North American Structural Wood 
Products so an EPD on North American OSB could be produced 
(https://www.awc.org/pdf/greenbuilding/epd/AWC-EPD-OSB-1307.pdf). This study conducted new mill 
surveys and reported results based on the 2019 PCR (UL 2019) (Puettmann et al. 2016). 
 
As noted earlier, total energy for producing 1 cubic meter of OSB was 8,020 MJ, 18 percent lower than 
(9,753) MJ/m3 from Puettmann et al. (2013). The 2013 report was an update to electricity and wood boiler 
data, where this current study updated the full gate-to-gate LCI data for OSB production. In addition, 
higher heating values were used in the 2013 and the current study is using lower heating values. 
Renewable fuels, biomass, represent 45 percent of the current study. In the 2013, this biomass use 
represented 41 percent of the total energy. 
 
Table 24 shows the changes between the 2013 updated LCA and the current LCA. Global warming 
impacts decreased by 15 percent, while eutrophication increased by nearly 748 percent and water use by 
158 percent (Table 25). These differences can be attributed to differences in reporting requirements, 
LCIA methodologies, and LCI accounting methods as well as better reporting by industry and better 
representation of the regional industry as a whole. Other measurements in material use also changed 
primarily because of requirement changes in reporting details between the previous PCR (FPInnovations 
2015) and the current PCR (UL 2019) under which this report conforms too.  
 
 
  

https://www.awc.org/pdf/greenbuilding/epd/AWC-EPD-OSB-1307.pdf
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Table 25  LCIA comparison between updated 2013 data (based on 2007 industry surveys) and 
current study data (based on 2017 industry surveys) on OSB production 

Impact category Unit Current Study 2017  Past Study 2013  
Global warming potential  kg CO2 eq 247.52 289.59 
Eutrophication Potential kg N eq 0.9932 0.1171 
Smog Potential kg O3 eq 21.54 38.69 
Non-renewable fossil MJ 3,797.02 5,076.89 
Non-renewable nuclear MJ 641.53 665.32 
Renewable (solar, wind, hydroelectric, and 
geothermal) MJ 40.43 19.64 
Renewable, biomass  MJ 3,631.49 3,991.14 
Fresh water L 1,202.49 466.04 

Solid waste (hazardous and non-hazardous) kg 37.58 39.57 
 

9 Conclusions 
The cradle to gate LCA for OSB includes the LCI of forest resources that relies on secondary and tertiary 
data and the LCI of manufacturing that relies on primary survey data and secondary data for process 
inputs such as natural gas, diesel, and electricity. The survey results were representative operations in the 
eastern US region that would produce OSB panels. The survey data are representative of the OSB panel 
types and production volumes consistent with trade association production data.  
 
Emissions from the forest resources LCI are small relative to manufacturing emissions. At the production 
facility, emissions to land and water are small. Mill site airborne emissions originate mainly at the boiler, 
dryers, and presses. Electrical energy use is greatest at the dryers but peeling/clipping and pressing also 
consume use significant portions of electrical use. 
 
Oriented strandboard production (A3) consumed 75 percent of the total energy with 24 percent going to 
forest operations and resin production and 1 percent to transport. Energy generated by renewable fuels, 
such as woody biomass, represents about 45 percent of the total energy from cradle to gate. Renewable 
fuels represented 60 percent in the A3 stage while in the A1-Resource extraction, 55 percent of the energy 
was from non-renewable fuels.  
 
The mills responding to the survey represented 33 percent of the total OSB production in the US. The 
input and output data are reported here as production-weighted values per functional unit of one MSF 3/8 
inch (0.885 m3). The production of OSB in the US required 51.62 ft3 (1.46 m3.) of roundwood. A wood 
recovery of 75 percent was calculated based on the amount of roundwood input to the output of wood in 
the form of OSB (1,192 lb./541kg) per functional unit. The production of one MSF 3/8 in of OSB 
required 2.17 million BTU’s (2.29 x 103 MJ) thermal energy, which was provided by with 95 percent 
wood fuel and 5 percent natural gas. The total electricity consumption was 134 kWh per functional unit 
and was allocated on following production steps; flaking (21%), pressing (19%), debarking (9%), drying 
(8%), forming (8%), blending (7%), screening (7%), and finishing (7%). The remaining 12 percent of 
electricity was used for the emission control devices (ECD’s) such as electrostatic precipitator (ESPs). 
Gas driven ECD’s such as regenerative thermal oxidizers (RTOs) are also the main consumers (80%) of 
the total reported natural gas. 
 
The comparison between the two product life stages: raw material extraction and the production process 
shows that the production process contributes the main environmental burdens in the five documented 
impact categories. 
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The resin sensitivity offered an insight industry shifts that could have a significant impact on individual 
impacts or energy consumption. Business as usual appears to the best option from an energy consumption 
and impact standpoint, but with combined with environmental pressures to reduce use of formaldehyde in 
residential construction might just prove to shift a greater impact elsewhere. 
 

10 Critical review 
10.1 Internal Review 
The purpose of the LCA Report internal review is to check for errors and conformance with the PCR prior 
to submittal to for external review. The technical and editorial comments of the reviewers were carefully 
considered and, in most instances, incorporated into the final document. CORRIM addressed the internal 
review comments, as appropriate, and maintains a record of all comments and responses for future 
reference.  
 
10.2 External Review 
The external review process is intended to ensure consistency between the completed LCA and the 
principals and requirements of the International Standards on LCA (ISO 2006) and ISO 21930 -
Sustainability in Buildings and Civil Engineering Works - Core Rules for Environmental Product 
Declarations of Construction Products and Services (ISO 2017), the Product Category Rules for North 
American Structural and Architectural Wood Products Part B (UL 2019) and Part A: Life Cycle 
Assessment Calculations Rules and Report Requirements (UL 2018). 
 
Following CORRIM’s internal review evaluation, documents were submitted to UL Environment (UL) 
for independent external review. The independent external review was conducted by  
Thomas Gloria, Ph.D., Industrial Ecology Consultants, LCACP ID: 2008-03. 
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12 Units and Conversions 
Table 26  Wood conversion in developing the oriented strandboard LCI 

To convert from to Multiply by 
MSF 3/8- inch basis m3 0.8850 
m3 MSF 3/8- inch basis 1.1300 
Gal l 3.7854 
l Gal 0.2642 
ft. m 0.3048 
m ft. 3.2808 
sqft. m2 0.0929 
m2 sqft. 10.7640 
ft3 m3 0.0283 
m3 ft3 35.3150 
kg lb 2.2046 
lb kg 0.4536 
N/mm² MPA 1.0000 
metric tons short tons 1.0000 
short tons metric tons 1.1023 
BF m3 0.9072 
m3 BF 0.0024 
BF ft3 423.7760 
ft3 BF 0.0833 
lb/ MSF 3/8 inch kg/ m3 12.0000 
kg/ m3 lb/ MSF 3/8 inch 0.5125 
gal/ MSF l/m3 1.9510 
l/m3 gal/ MSF 4.2773 
ft3/ MSF m3/m3 0.2338 
m3/m3 ft3/ MSF 0.0320 
kWh/MSF MJ/m3 31.2522 
kWh MJ 4.0678 
MJ kWh 0.2458 
lb/ft3 kg/m3 3.6000 
kg/m3 lb/ft3 0.2778 
ft3/m3 BF/MSF 16.0183 
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14 Appendix 1 Conformance to North American Structural and 
Architectural Wood Product Category Rules  
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15 Appendix 2 Original LCA Report 
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