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Abstract
In 2004 Canada’s forest products sector was the most profitable in the world. Today, Canadian forest
products companies are in trouble. Even if the industry’s average return on investment was acceptable to
investors -- which it clearly is not -- the community instability and regional economic disruption is not
good economic policy. It is easy to blame lumber markets, exchange rates, and international trade
policies. But to do so would ignore the fundamentals: 1) the commodity lumber market is highly cyclical,
and 2) there is a long-term overcapacity of commodity lumber production in the world. Now, given those
basic facts, how do we build a more competitive and sustainable forest sector?
When it comes to forestry, Latin America is the current Land of Opportunity. First, there is an abundance
of low cost, highly productive land. The availability of cheap land is decreasing somewhat but Uruguay
is the newest player, and we will see dramatic future increases from this country. Second, tree growth
rates are nothing short of fantastic. The return on investment is the highest in the world. We are just
starting to see harvests from the second generation of trees bred for local conditions. Third, inexpensive
labour makes it affordable to practice intensive silviculture, build factories, and produce product more
cheaply. Fourth, gentle topography, good climate, and good roads make supply lines short and
manageable. Fifth, forestry in South America is aforestation – not deforestation. This basic fact makes a
huge difference and is perhaps the most misunderstood thing about South American plantation forestry.
These natural competitive advantages are hard enough to beat; yet there is more. Added to their natural
strengths is an organizational strength that takes everything to the next level. There is a can-do attitude
and a youthful vigour to their production facilities. Logs and product are carefully sorted all through the
supply chain to achieve value uplift, and managers know that they cannot be successful without this
uplift. Logs are typically sorted by diameter class and length at the mill. This allows sawmills to operate
faster with less expensive and less complicated technology. It also allows far more flexibility in the
product line. Secondary manufacturing is integrated into the sawmilling industry, and different products
and product lines are seamlessly inserted in and out of the process. Product is typically pulled through
the mill to meet orders, instead of pushed on the market. Finally, supply chain optimization software to
aid decision making of where and when to harvest is typical.

Some of Latin America’s advantages cannot be duplicated in BC, while others can. The rate of return on
intensively managed forest plantations in the US Pacific Northwest is half of that achieved in Brazil.
Nonetheless, much can be learned from South America -- and must be learned if we are to compete. First,
our forests must be managed in such a way to give us a true competitive advantage in fibre supply.
Currently we are too focused on a single market. We must begin to thing in terms of growing future
resources, instead of just replanting cutover areas to satisfy regulations. Secondly, our supply chains are
hopelessly long and complicated, and much too inflexible to achieve market oriented production. In BC,
it seems that forestry and manufacturing operate as two separate businesses. In Latin America, product
orders often work their way back to the forest. Our mills are exceedingly complex and expensive; yet
many cut just four product dimensions from logs of all sizes and qualities mixed together. Instead of a
smaller, lower cost, and more specialized sawmills we have supermills that do everything the same.
We talk of getting the right log to the right mill, but if you only have one kind of mill, that’s where it
goes. In Latin America, secondary manufacturing is part of the process. They get value uplift on low
quality timber whereas we don’t get it from high quality timber. That is perhaps the most pressing issue
in BC, and one that means we have to come up with a new way of doing business. It isn’t that we can’t
get the value out of the wood. We just can’t get it out efficiently. And that is because we have been
obsessively focused on volume recovery for way too long.
From a forest policy point of view, another big difference between Latin America and BC is that
communities in Latin America are by and large more economically diverse and less dependent on the
forest sector. If we learn nothing else from this latest forest sector recession, we should learn that these
communities must diversify in order to survive. The commodity forest sector can be a healthy
contributing factor to a community. If the commodity forest sector is the primary economic driver in a
community, then it is unhealthy.
Keywords: Latin America, forestry, silviculture, manufacturing, technology, planning, sawmills,
remanufacturing, value added
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Abstract
FPInnovations conducted a trial to compare the accuracy of onboard log truck weigh scales with platform scales.
Payload weights from onboard scales from twelve trucks were compared to the payload weights from a platform scale
over a three week period. The accuracy of each truck’s onboard scale and the total weight was evaluated. Differences
in individual load weights between the two systems varied by up to 4.7%, but the total weight difference between the
two systems was less than 1%. The onboard scales remained in calibration for the duration of the trial.
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Abstract
Sample load log scaling is an alternative to the usual methods of weight scaling or 100% piece scaling used in coastal
British Columbia in which all the loads are counted, but only a sample of the loads are scaled. Cost savings can be
achieved by reducing the number of loads that are scaled. The total volume is calculated from the number of loads and
the average load size derived from the sample. A forest products company conducted a trial using this scaling
technique at one harvesting site, and FPInnovations – Feric Division reviewed and analysed the data.
Keywords: Weight scaling. Piece scaling, Sample loads, Accuracy, Load volume, Variability.
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Abstract
The BC Coast forest industry faces challenging times. In addition to poor demand and prices for their products,
solid wood manufacturers have a reduced ability to compete in traditional markets with other global producers as a
result of high log costs, high sawmill costs and outdated equipment. This report identifies the issues that lead to high
log costs on the coast and presents opportunities for improvement. Besides these operational issues within the
project’s mandate to address, a second class of issues were identified that were outside the project’s mandate, both
in the short and the long term.
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Abstract
This report identifies and quantifies direct and indirect costs for three modes of water transportation of logs on the BC
coast, and compares them with costs for a log trucking mode. Bundle boom towing is the dominant log transportation
method on the coast because it has the lowest direct cost and is the most compatible with the current supply chain
infrastructure. However, when the indirect costs associated with the salt water immersion of logs are considered,
direct-to-barge log barging may become the lowest cost mode.
Although log trucking is a valuable option for moving small specialty packages of logs to mills on a just-in-time basis,
it cannot be used for the approximately 70% of BC coastal forests that are inaccessible by road or are separated by
water from the appropriate mills and require some form of water-based transportation.
The cost information was developed from interviews with forest industry experts. Research is needed to better
quantify the impacts of salt water immersion of logs on mill corrosion and lumber drying.
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Abstract
During the 2007/2008 fiscal year, a literature survey was conducted on approximately 90 papers and
reports collected from various sources. The growth traits, wood properties, machining and processing
characteristics, and historical end uses of Hemlock and Amabilis (Hem-fir) resource were summarized.
Some technical issues in Hem-fir lumber/veneer processing were addressed. Future research needs for
Hem-fir used as composite products were identified in the areas of resource assessment, veneer
processing and product scenarios.
Currently, industrial/structural uses of Hem-fir in BC are primarily for home and commercial building
construction as structural lumber and plywood, specialized wood products, as well as pulp and newsprint.
End products of Hem-fir include framing lumber, joinery, windows, doors, staircases, cabinet doors,
ladders, floors, roof decking, railway ties, boxes, interior woodworking and finishes, veneer/plywood, and
laminating stock or Glulam.
Several plywood mills in BC use segregated Hemlock and Amabilis fir to manufacture sheathing grade
plywood and/or overlaid plywood. Specialty plywood forms are also made from Hemlock veneer since
Hemlock is stronger and denser than Amabilis fir. According to our industry survey, the overall recovery
of Hem-fir is about 10% lower than that of coastal Douglas fir. The drying productivity is also
significantly lower for Hem-fir, about 70% of that of coastal Douglas fir. On the other hand, previous
pilot plant studies at FPInnovations- Forintek have demonstrated that the second growth Hem-fir is
peelable and good for manufacturing plywood/LVL. Particularly, Hemlock is comparable to Interior
Douglas-fir for making structural LVL. However, no BC mills are currently selling or using Hemlock
veneers for LVL manufacturing.
The following areas of research are still lacking: 1) the implications of the resource change from an oldgrowth to a predominantly second growth on veneer peeling, sorting and drying, especially the effect of
green veneer MC sorting and drying parameters on drying productivity and quality, and 2)
characterization / benchmarking of Hemlock and Amabilis fir veneers and resulting plywood/LVL
products from different stands/locations. While veneer recovery is mainly controlled by log diameter,
veneer stiffness properties are affected by growth rate. Slow growing stand produces stronger veneer,
which is more suitable for producing LVL product. Fast growing stand produces bigger tree, but more
knotty and relatively lower density, which would be more suitable for plywood production.

As far as resource assessment is concerned, it is desirable to increase value recovery from Hem-fir
resource, both from crown harvest and private land harvest, and from different stands/locations and/or
sivilcultural practices. Hem-fir segregation should be first performed in the logging site or in the log yard.
Log acoustic sorting could be effectively used to evaluate the stiffness of Hemlock logs and then
segregate them for different end uses, which could include plywood/LVL, lumber, Glulam, OSB/MDF,
pulp and paper and so on.
From the view point of veneer processing, optimum conditioning and peeling parameters (including knife
angles) should be developed for Hemlock and Amabilis fir, respectively. These parameters should be
specific to stands/locations with known growth patterns. Green veneer MC sorting should be performed to
segregate green Hemlock veneers for more uniform drying. Green veneer treatment with chemicals such
as borax could also be applied to reduce veneer overdrying. Optimum drying temperature and humidity
settings should be further developed to balance dry veneer MC uniformity, quality and productivity.
To increase the value recovery from Hem-fir resource, the best product scenario should be determined for
composite products. The properties of Hemlock veneers from different stands/growth rates should be
benchmarked against common softwood species for market access and product certification. Clear
straight grain Hem-fir should be peeled or sliced for decorative laminated products. On-line stress grading
should be used to segregate dry Hemlock veneers for high grade LVL and plywood products. Such
grading should be based on veneer MOE instead of ultrasonic propagation time (UPT) to achieve higher
grade outturn. Based on the market requirements of end LVL/plywood products, the optimum MOE
breakpoints should be established to grade Hemlock veneers. As demonstrated, Hemlock could be
successfully mixed with other species such as mountain pine beetle (MPB)-attacked lodgepole pine for
making high stiffness LVL with no cosmetic concerns, reduced costs, increased dimensional stability,
improved shear and bending performance. A production trial on this mixed species LVL is required.
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Abstract
Optitek® has been designed to model North American dimension lumber sawmills. However, it cannot
currently be used to model BC coastal sawmills processing Pacific Coast Hemlock into a variety of
products for off-shore markets. To do so requires consideration of internal defects and quality
characteristics as well as the unique way in which sawing decisions are made in coastal sawmills. This
report outlines the actions necessary to enhance Optitek® to enable its use for modeling sawmill
operations in coastal British Columbia.
Key defects/characteristics that must be considered include two types of knots (firm and tight; not firmly
fixed), shake (ring and radial), rot, the heartwood/sapwood border, and pith (heart centre). Concepts for
modeling these are outlined in the report.
New product grading software needs to be added to Optitek® to grade the main products manufactured
for off-shore markets, taking the above defects/characteristics into account. In addition, Optitek should
incorporate both sawing around and live sawing techniques for larger logs and canter-quad (or twin)
breakdown methods for small logs, using grade-dependent sawing decision points. These are described in
detail in this report.
Keywords: Sawmill simulation, Optitek®, internal log defects and their models, simulation of grade
dependent sawing decisions during primary log breakdown.
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Abstract
The objective of this project was to quantify the potential value gain that is achievable by adding surface
defect detection to board scanning systems in edger and trimmer optimization at BC coastal sawmills.
The study used data from 160 western hemlock cants and sideboards from two sawmills located on
Vancouver Island. The samples were first profile scanned and optimized based on the geometric shape
using the sawmills’ edger profile scanners. The boards were removed from the lines without edging and
the profile-based solutions were recreated onto the surfaces using laser lines at FPInnovation’s laboratory
in Vancouver. The resulting lumber was graded and priced. The edging and trimming decisions were then
manually adjusted to maximize the potential value recovery by accounting for surface defects and the
resulting pieces were graded and priced. A subset of boards was scanned using the vision technology
Bioscan™ to compare the defect detection ability of an existing scanner with human vision.
Modifying the edging and trimming decisions from the profile optimized solutions would have resulted in
a value gain for 77 of the 160 cants and sideboards sampled from both mills. For 50 of the 63 cants
sampled from the Nanaimo sawmill, altering cutting decisions to account for surface defects would have
increased lumber value by 33.8%. Improvements were possible for 27 of the 97 sideboards from the
Saltair sawmill, with an overall value gain of 8.3%. Surface defect recognition was responsible for
increasing the value of only one board from the Saltair mill. The value increases of the remaining 26
boards were a result of calibration and wane detection issues relating to the scanner. The contrasting
results for the two samples were attributed to differences in log supply, board width and the lumber
grades considered at the sawmills.
For nine sample boards scanned using BioscanTM, 92% of knots appeared on scan images. Other surface
characteristics such as heart stain and chain burn also appeared as defects in the scan images, preventing
the optimization of product outturn. This issue may be minimized with proper machine calibration for this
species. These results demonstrate that a significant amount of the identified value gain could potentially
be realized using an existing technology.
Keywords: western hemlock, scanning, optimization, defect detection, value recovery, lumber recovery
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Abstract
The BC Coast forest industry is facing challenging times. In addition to poor demand and prices for their
products, solid wood manufacturers have a diminished capacity to compete in traditional markets with
other global producers as a result of low productivity, high log costs and outdated equipment. This report
identifies the current barriers restricting the success of sawmilling operations on the coast and presents
opportunities for margin improvement, specifically focusing on the second growth, hem-fir resource. In
completing this work, research was performed at each of the participating mills and comparisons were
made, wherever possible, with best practices in the industry. Short, medium and long term opportunities
are outlined and are the basis for an action plan for next steps. The short term opportunities indicated have
minimal capital costs, rapid implementation potential and were found to be in the order of $14/mbf.
Medium term opportunities will require moderate capital infusion and implementation time, but are
anticipated to increase margins by approximately $40/mbf. Preliminary long term opportunities are
included in this report for discussion purposes, but will be evaluated more thoroughly in subsequent
reports.

Keywords: British Columbia, coastal, hemlock, amabilis fir, sawmill; opportunities, benefits
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Abstract
The accuracy of onboard log truck weigh scales were assessed over a five month period by comparing net load
weights from the onboard scale to the platform scale. 81% of the loads measured by the onboard scale were within ±
1% of the load measured on the platform scale. FPInnovations also evaluated the accuracy of the onboard scales
when a truck is loaded on a sloped road grade. The onboard scales slightly under weigh the actual load weight. On a
10% road grade the scales will record a weight of 41 800kg on a payload of 42 000 kg.
.
Keywords: weigh scale, platform scale, accuracy, payload, favourable slope
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Abstract
A review of log truck tare weights from Vancouver Island revealed tare weights with patterns of change beyond
what could be attributed to fuel loading or parasitic weight. A review of additional weight scale data from scale sites
on Vancouver Island and the B.C. Interior found that only 0.19% of loads had some unexplained tare weight
variation. The original data set where the anomalous tare weights were first observed had the highest rate of
unexplained tare variation at 0.72%.
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Abstract
Under British Columbia Ministry of Forests, Mines and Lands weight scaling procedures the tare (empty) weight of
every truck load must be measured and subtracted from the gross weight to calculate net load weight. Other
industries follow a different procedure where an average tare weight is established for the truck and used for each
load. FPInnovations compared the net load weights calculated from an average tare to the net load weight derived
from the as-measured tare for a set of loads collected from a fleet of log trucks over one year. The difference in total
net load between the as-measured tare and the average tare was 0.03% when the tare weight was calculated from
sample tares at sampling rates of 1 load in 10 (1:10) and 1 load in 20 (1:20) respectively. This is equal to an average
difference of 9.8 kg/load (1:10) and 11.7 kg/load (1:20).
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Abstract
Simple sampling is a proposed alternative to traditional weight scaling in which the total volume for an operating area is
calculated from average truck load sizes. Obtaining an accurate scale volume with simple sampling requires building
loads with consistent volumes. A British Columbia forest company established procedures for loading trucks to achieve
consistent volumes by loading each truck to a target weight using the onboard truck weight scales. This report
examines the variation in load weight and volumes, and the scaling precision that was achieved in the study. It
compares the cost of simple sampling to traditional weight scaling.

Keywords: Simple sampling, Target truck load weight, Target volume, Coefficient of variation, Volume-to-weight ratio.
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