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NOTICE

This report is an internal Forintek document, for release only by 
permission of Forintek Canada Corp. This distribution does not 
constitute publication. The report is not to be copied for, or 
circulated to, persons or parties other than those agreed to by 
Forintek. Also, this report is not to be cited, in whole or in 
part, unless prior permission is secured from Forintek Canada Corp.
Neither Forintek Canada Corp., nor its members, nor any other 
persons acting on its behalf, make any warranty, express or 
implied, or assume any legal responsibility or liability for the 
completeness of any information, apparatus, product or process 
disclosed, or represent that the use of the disclosed information 
would not infringe upon privately owned rights. Any reference in 
this report to any specific commercial product, process or service 
by tradename, trademarks, manufacturer or otherwise does not 
necessarily constitute or imply its endorsement by Forintek Canada 
Corp. or any of its members.
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1.0 OBJECTIVE
To produce a conversion factors publication for the forest products 
industry in eastern Canada.

2.0 BACKGROUND
Canadian wood product firms generate many statistics and ratios to 
monitor wood consumption and product yield. These statistics are 
used for mill inventory control and for annual reports to the 
provincial government agencies that control wood allocation. This 
basic industry information has many valuable uses that are not 
fully exploited by mills or government agencies. For example, mill 
information could be used to help match or modify resource 
characteristics, product options and mill technology, to maximize 
industry profitability and/or Canadian returns from the forest 
resource. These uses are not fully exploited because enormous 
confusion is created by the use of similar terminology and units 
to express statistics which often differ significantly in meaning.
A recent Forintek study conducted for the Ontario Ministry of 
Natural Resources (OMNR) reinforced the need for a conversion 
factors publication specific to the eastern Canadian wood products 
industry. The OMNR annually collects detailed wood consumption and 
product yield information from every mill that uses roundwood from 
Ontario crown land. They tried to use this data to forecast future 
roundwood requirements by the industry. However the information 
collected from mills was found to be unreliable, due mainly to 
industry and OMNR problems converting mill records into 
standardized units. Forintek was commissioned to segregate 
reliable mill data from unreliable information and to recommend 
ways to improve the accuracy and usefulness of OMNR's Forest 
Industry Mill Information System (FIMIS) database. One of our 
recommendations was the production of a conversion factors 
publication for the eastern Canadian forest products industry and 
government agencies.
Industry and government need for this publication is not limited 
to a single province. Forintek is frequently asked to explain or 
convert various expressions of wood consumption and wood product 
yield. Enquiries often originate from industry and government 
employees trying to balance wood input and product output, so that 
processing inefficiencies can be identified. Sometimes enquiries 
are from industry associations. For example, the Nova Scotia Wood 
Product Manufacturers Association (WPMA) commissioned Forintek to 
estimate annual provincial production and utilization of each type 
of sawmill by-product. Like the OMNR, the WPMA had already 
collected information from sawmills, but found sawmill responses 
incomplete, incomparable, and unreliable. The association needed
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Forintek to help them understand the by-product yield information 
collected from the industry and to supply the by-product yield 
information which the industry itself lacked.
A conversion factors publication is needed to improve understanding 
of wood product industry statistics and to allow converison of mill 
information into comparable units, thereby increasing the benefits 
that the wood products industry and government agencies derive from 
this valuable information source.
In 1985, Forintek updated its conversion factors publication for 
the western Canadian forest products industry. However, the 
resource size, species, technologies and units used by the eastern 
Canadian industry differ enough to warrant a separate publication.

3.0 PROPOSED APPROACH
An eastern Canadian conversion factors publication will be produced 
using Forintek's western publication as a format guide. However, 
an attempt will be made to improve upon both the content and the 
format of the western publication.
The format planned for the eastern publication will be designed to 
improve readability, by keeping tables and their explanations 
closer together. We also plan to use more practical examples to 
improve understanding of the information presented and to 
illustrate how the conversion factors presented might be used by 
industry.
It is anticipated that most of the information needed for eastern 
Canadian species will be obtained from literature searches. 
References cited in Forintek's western publication will be checked 
first. Other references will be sought as required.
An attempt will be made to include more product and by-product 
yield factors than currently included in Forintek's western 
publication. Typical ranges in product recovery factors will be 
presented to help the eastern industry recognize opportunities for 
efficiency improvement. Average product recovery factors will be 
included to help government agencies forecast forest production 
requirements needed to meet mill production capacities. By-product 
yield factors will be included to help mills, government agencies 
and entrepreneurs investigate wood residue utilization 
opportunities.
It is anticipated that eastern Canadian mill yields can be 
extracted from Forintek's Sawmill Improvement Program (SIP) 
database , Forintek's scrutinized copy of the OMNR'S FIMIS database 
and the residue utilization opportunities report prepared for the 
WPMA of Nova Scotia. The FIMIS database contains 5 years of annual 
product and by-product yield factors for every Ontario wood-using 
mill, including pulp and paper mills, sawmills and panelboard 
mills.
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4.0 PROGRESS IN 1990-91
A 2-year project to prepare an eastern Canadian conversion factors 
publication was budgeted and approved only in the third quarter of 
1990-91. Work did not commence until November 19, 1990. 
Publication progress is, therefore, a reflection of only the first 
few weeks of effort.
However, preparation for this task has been ongoing for years under 
other project titles. During the first half of 1990-91, activities 
were undertaken under 2 prerequisite projects. The primary purpose 
of these background projects was to generate information and 
expertise that would be needed to prepare a conversion factors 
publication for the eastern Canadian forest products industry.

4.1 BACKGROUND RESEARCH UNDER OTHER PROJECTS AND CONTRACTS
The contract performed for the WPMA of Nova Scotia was entitled 
"Prefeasibility Analysis of Sawmill Residue Utilization 
Opportunities". This contract was undertaken to increase 
Forintek's familiarity with how the wood products industry and 
government agencies use industry statistics and what conversion 
problems and confusion exists. This contract helped us determine 
the scope, contents and format required for the eastern Canadian 
publication. It also provided outside funding to develop 
additional industry statistics for inclusion in the conversion 
factors publication. The project involved development of factors 
to estimate sawmill by-product production, using annual changes in 
lumber production.
Preparation for the conversion factors publication project also 
involved Forintek's SIP (Sawmill Improvement Program) Database 
Summary project. The SIP database was expanded to enhance the 
accuracy and reliability of the product and by-product yield 
factors available for inclusion in the conversion factors 
publication. Information collected during recent contract studies 
for sawmills was entered into the SIP database. Database records 
were increased to 50 eastern Canadian softwood sawmills and 73 
production lines. Updated SIP database output summaries were 
generated and debugged for use in preparing the conversion factors 
publication.
4.2 CONVERSION FACTOR PROBLEMS OBSERVED
Preparation for the eastern Canadian conversion factors publication 
commenced officially in November 1990. Conversion problems which 
recently prompted the eastern Canadian forest industry and 
government agencies to approach Forintek for technical advise or 
contract services were reviewed. These investigations confirmed 
the need for a conversion factors publication and provided insight 
into some of the major causes for confusion. Mills use identical 
units and terminology to express information which can differ 
significantly in meaning.
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Subtle differences in what each mill reported are often overlooked 
when statistics from more than one source are compared or combined. 
Information expressed in the same units is assumed to be 
comparable. This assumption is often incorrect, resulting in 
improper conclusions or inconclusive analyses. Faith in the 
comparability of mill statistics diminishes and this valuable 
information source remains underutilized.
Background projects and contracts repeatedly illustrated conversion 
and comprehension problems with industry statistics. Two of the 
common areas of confusion identified to-date have been wood 
consumption expressions and lumber yield expressions. These are 
two of the most common and basic measurements for the wood products 
industry, yet the units and terminology used are often 
misunderstood.
4.2.1 Wood Consumption Expressions
To illustrate the confusion that has been observed, consider some 
of the between-mill variations in what sawmills mean when they 
report wood consumption in m3. To some sawmills it means 
merchantable tree-length volume. However, to other sawmills wood 
consumption means the sawlog volume purchased or processed. Wood 
consumption reported by these mills excludes any pulpwood that may 
have been removed and the fibre losses which occur during the 
conversion of tree-lengths into sawlogs and pulpwood.
Sawmill wood consumption may be reported as net tree-length or 
sawlog volume, after deducting for scalable defects or unsound 
wood. However, some mills will report gross tree-length volume or 
sawlog volume.
Wood consumption data may also have been calculated by different 
scaling rules or methods, which can generate significantly 
different volumes for identical tree lengths or logs. Some 
provinces have strict rules; others allow numerous variations in 
methods. Variations in scaling methods, both between and within 
provinces, affect the wood volume reported and its comparability 
with information from other mills or provinces.
4.2.2 Lumber Yield Expressions
Expressions of wood product yield can be equally difficult to 
understand and use. A common source of confusion has been lumber 
volume expressions. When lumber volume is reported, it is 
sometimes unclear whether rough green lumber production is being 
reported or lumber volume in the finished condition sold (surfaced 
green or surfaced dry). It can also be unclear whether nominal or 
actual thicknesses and widths were used to calculate that volume. 
The differences between actual and nominal lumber volume and rough 
green production versus lumber sales can be enormous.

4



To illustrate the confusion that has been observed, consider the 
various ways that the volume of a 2x4 is calculated and reported. 
A 2x4 sold in North America will usually be sold on the basis of 
its nominal volume, assuming a thickness and width of 2 inches and 
4 inches respectively. This is regardless of whether it is sold 
rough green, surfaced green or surfaced dry. If the same 2x4 is 
exported to the United Kingdom, its volume will probably be 6.25% 
less. It will likely be shipped rough or surfaced to size (skip 
dressed) and its volume will be based on an assumed nominal 
thickness of 1 7/8 inches. This assumption more closely 
approximates the actual rough green thickness.
If a 2x4 is sold in metric units, its nominal volume depends upon 
whether it is sold rough or surfaced. If it is sold surfaced green 
or surfaced dry, its nominal volume is based upon dimensions of 
38x89 mm. This size approximates standard surfaced dry imperial 
dimensions of 1.5 x 3.5 inches, but misrepresents the actual size 
of a surfaced green 2x4, which is closer to 40 x 90 mm. A surfaced 
2x4 has a nominal metric volume which is 34% less than its nominal 
imperial volume, even when lumber volume is converted into 
equivalent units. Actual dimensions are identical, but 
nomenclature differences affect nominal lumber volume.
If a 2x4 is sold rough in metric units, its volume is based on 
average actual rough dimensions. Actual rough lumber dimensions 
are extremely variable between sawmills and even between machines 
within the same sawmill. Therefore the metric volume of a rough 
2x4 will vary from mill to mill. Forintek studies have shown that 
the actual dimensions of rough green 2x4's vary in eastern Canadian 
sawmills from 1.604 x 3.773 inches (40.7 x 95.8 mm) to 2.130 x 
4.207 inches (54.1 x 106.9 mm). Therefore the metric nominal 
volume and imperial actual volume of rough green 2x4's may vary by 
as much as 48%.
Surfaced green and surfaced dry lumber thicknesses and widths are 
standardized in imperial units. Differences in the volumes 
reported are due to differences in metric and imperial 
nomenclature. However, uncertainty over the proportion of the 
total volume sold in each finished condition (surfaced green, 
surfaced dry, rough green) is another common cause for confusion. 
The relationship between actual and nominal surfaced lumber 
dimensions varies with each lumber thickness and width. Therefore, 
the conversion ratio between actual and nominal lumber volume 
varies within and between mills, in relation to the mixture of 
sizes sawn and the proportion dried and/or planed.
Many sawmills report yield on the basis of rough green lumber 
production. This is usually only an intermediate product, which 
is not representative of the nominal or actual lumber volume sold. 
Actual lumber volume is reduced during drying and planing. There 
is fibre shrinkage during drying and fibre is removed by planing. 
Nominal lumber volume also decreases due to rejection of pieces 
that incur unacceptable degrade during these additional 
manufacturing processes.
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4.2.3 Summary
The volume of wood consumed or wood products manufactured is often 
expressed in units that do not fully differentiate variations in 
how those volumes were derived and what they mean. These sometimes 
subtle differences in meaning have an enormous impact on the 
numbers reported and the conversions necessary to facilitate 
comparability and use of mill statistics. The several examples 
discussed illustrate some of the common causes for confusion and 
the types of variables that will be explained in the conversion 
factors publication. Our aim is to ensure that the conversions and 
factors presented will be easily understood and correctly used by 
industry and government agencies.

4.3 PUBLICATION PROGRESS
Forintek's publication entitled "Conversion Factors for the Forest 
Products Industry in Western Canada" was reviewed. Assistance was 
provided by Frank J. Petro Consultants. Tables and sections were 
categorized for inclusion, revision or exclusion from the eastern 
publication. Shortcomings of the western publication were 
identified during the course of considering content and format 
changes for the eastern version.
An initial library search was conducted to collect the references 
which the western publication cited as information sources. These 
publications were searched for comparable information applicable 
to eastern Canadian species and industries. Other sources of 
information were sought as required.
Provincial government agencies were contacted to clarify tree and 
log scaling practices. Information has been collected to enable 
an overview of scaling methods and variations, both within and 
between the eastern provinces.
A table of contents has been drafted for the first few chapters of 
the publication. These chapters cover scaling rules; wood and bark 
characteristics; and yields, factors and conversions, for the 
eastern Canadian lumber manufacturing industry. Some of the tables 
proposed for inclusion in these chapters have been drafted and the 
table of contents for each chapter is constantly undergoing 
appropriate revisions.
Publication format has not yet been decided upon, but it has become 
evident that text and tables should not be separated as much as in 
the western publication. The eastern publication will emphasize 
the tables and will try to keep explanatory comments on the page 
or pages immediately adjacent to the relevant tables. Format plans 
also involve increased use of practical examples, to assist 
understanding of the factors, conversions and wood properties 
presented and to demonstrate potential industry and government uses 
for this information.
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