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Executive Summary 

Northwest BC has faced its fair share of challenges economically, and has often been dominated by various 
boom and bust industries that come and go and ultimately leave the communities struggling to keep up 
with the changes.  Exemplary communities have shown that economic stability comes from a diverse and 
local economic workforce.  Local businesses provide a stable and successful economy in ways that 
introduced large-scale projects cannot.  Fortunately, northwest BC is a region with vast natural resources, 
and opportunities are plentiful. The challenge is to find suitable and sustainable options for local industry 
and business. Innovation and research are needed to find the right businesses for the area.  

This Future Forest Products and Supply Streams for Northwest BC project intends to be a step in that 
direction.  Specifically, we focus on economic innovation and opportunity in the forest industry, due to 
the expanse of forest lands and their high potential for the region. A proactive focus was placed on second 
growth forests to provide greater understanding of the potential opportunities as the working forest 
transitions from old-growth.  

First, this report attempts to substantiate or at least clarify conclusions from a recent report (Silverwood 
2016) regarding the accuracy of second growth forest inventory values. Currently, the forest industry calls 
on the province’s Vegetative Resources Inventory, or VRI, to identify how much of a forest stand type is 
available.  This data comes from a number of different sources, some of which are aging, and others which 
have never been confirmed on-the-ground.  Therefore, it is important to confirm just how accurate 
reference data is before business decisions are made based on that data. This report aims to do so through 
field sampling that compares real-time forest statistics with those laid out in the VRI.  This was done by 
establishing over 70 field samples in second growth stands using sampling methods from the Forest 
Analysis and Inventory Branch (FAIB) of the BC Ministry of Forests Lands Natural Resource Operations and 
Rural Development (MFLNRORD).  This allowed a robust comparison of inventory predictions with what 
is actually on the ground. The outcome of this sampling is that actual second growth volumes are higher 
than predicted by inventory data, at least in stands that have experienced some form of standing tending 
(spacing). The data is not as clear regarding unspaced stands, but this is probably related to poor inventory 
information leaving it unclear as to which stands have been spaced. 

Results from the second growth study of this report indicate that the VRI consistently underestimates the 
true volume of the region’s second growth forests. This substantiates the conclusions of the Silverwood 
report that indicates a significant volume of coniferous second growth forest will be coming available in 
the future. However, this report does not opine as to whether there is sufficient volume of second growth 
available now to support an expanded second growth industry in the region: the timing of when second 
growth can come available for harvesting was not part of the clarification work in this report, as this is a 
factor related to societal and cultural objectives1.  

Second, a delivered log costs model was developed to estimate delivery costs associated with bringing 
forest resources to destinations where they can be processed into a product: Terrace for sawlogs and 
Kitimat or Stewart for fibre (“pulp”) logs. Since, as noted in the previous paragraph, the timing of second 
growth availability remains to be confirmed, this model focussed on currently available mature volume. 
The delivered log cost model indicates that there is a range of delivered log costs from $67.91/m³ to 
$128.54/m³, with an overall average delivered log cost of $92.53/m³. The inventory data indicates that 
there is over 135 million m³ of mature timber currently available within the model area, of which over 81 
million m³ would meet sawlog grades and over 70 million m³ would be of fibre (pulp) quality. The inventory 

                                                      
1 For instance, local foresters and forest licencees agreed in 2011 that harvest of coniferous second growth stands before they reach biological 

maturity would require management planning and development of appropriate rationales (Kalum District Steering Committee, 2011).. 
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also indicates that there is potentially an additional 68 million m³ of biomass within the model area; 
however, the cost implications of this potential biomass volume were not reviewed in this project due to 
time and financial constraints. 

Thirdly, and finally, this report identifies not only what products or businesses may stem from Northwest 
BC’s forests, but also which are considered potentially suitable to the region’s economic characteristics. 

With a little bit of creativity and innovation, there are virtually limitless ways in which forestry resources 
can be utilized and provide products and services.  It is important to identify which of these vast product 
opportunities can be supported by Northwest BC’s resource base and economy.  This report identified 50 
of the most likely forest products that could be produced within the region, completed a market analysis, 
and devised a dynamic product ranking system that determines the suitability of each product based on 
a number of different factors that would be important considerations for the region.  Examples of these 
considerations include employment rates, tree or plant species required, and environmental 
sustainability.  This ranking system is dynamic and can be modified to rank the products in a way more 
suitable to a particular investor’s needs.  To demonstrate the dynamic nature of this system, a general 
ranking was produced where each factor or consideration was weighted evenly. The results identified a 
number of high-suitability products for Northwest BC based on this relatively arbitrary ranking method.   

Although the findings in this report will be very valuable in providing localized information and guidance 
for an improved and stabilized economy, it is not the entire solution, and more work will be needed. The 
following are recommendations regarding additional work: 

1. Regarding forest inventory data2 
a. Investigate the distribution and extent of spaced and unspaced stands, and confirm the 

impact on predicted inventory volumes related to the practice of spacing 
b. Investigate the distribution and extent of biomass through field sampling 
c. Review and update as necessary the designation of “operable” forest land and of the 

“timber harvesting land base” to ensure all appropriate data is  
d. Develop and improve the forest inventory through acquisition and analysis of remote 

sensing data, e.g. LiDAR  
e. Consider use of sampling data and additional statistical analyses to update the forest 

inventory.  

2. Regarding delivery costs of logs and biomass 
a. Investigate the effects on delivered costs by including biomass as a delivered product    
b. Include a wider range of destinations for the delivered log cost model 
c. Work with local communities to determine the age(s) when harvesting of second growth 

will be considered generally acceptable 

3. Regarding potential forest-based products3 
a. Work with local communities to determine the criteria of importance to them so that they 

can adjust the grading and ranking of potential products to align with community values 
b. Conduct deeper studies of potential products identified by stakeholders or communities 

as being of particular interest  
c. Conduct future iterations of this analysis to take into account the constantly evolving 

market conditions and emerging new products and technologies 

                                                      
2 Also see section 2.3.6 
3 Also see section 4.3 
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d. Investigate the inclusion of climate change and/or carbon effects in the criteria for 
potential products  

e. Include consideration of whether a product is targeted towards a commodity or niche 
market.   

In addition to the above recommendations, we also observe that numerous organizations and non-profit 
groups exist throughout BC that work to address the needs for innovation and economic research in the 
province, but few focus their efforts on Northwest BC specifically.  Therefore, two additional broad 
recommendations stemming from this project are:  

4. Additional resources need to be focussed on the potential of the natural resources in Northwest 
BC for innovation and economic development, and local representation needs to be included in 
the identification, prioritization, delivery and direction of future efforts. These programs or 
projects must be coordinated and conducted in a cooperative manner amongst stakeholders to 
avoid duplication of efforts, and to ensure communication and sharing of results.  

This report is but one step in the right direction for building a more stable economy within Northwest BC, 
but it is a significant one.  We hope that this report will provide many avenues of insight for potential 
investors in Northwest BC, and be used by existing business owners and local industries to better tailor 
their products and services to in recognition of northwest BC’s forest assets.   

We intend for this report to be broadly and publicly available, to be used by any who have need for it or 
desire assistance in their business planning.  Businesses and companies are welcome to host these 
documents on their own platforms or distribute them in their own ways to further the availability of these 
resources. Finally, we hope that this report will spur change and motivate further innovation that 
promotes improved stability for the region’s economy.  With a healthy foundation of innovative groups 
and people, Northwest BC will have the chance to reach its unique economic potential, resulting in robust, 
resilient, and diverse communities.   

 

 

 

 

  

Kitselas Pole Raising. Northwest communities have always been linked to the forest and 
to wood.  (photo credit: Morris Mason) 
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Dedication 

This report is dedicated to the people of northwest BC, who have long known and understood the physical, 
cultural and economic value of the local forests and forest lands.  It is our hope that this report will move 
us towards a sustainable forest economy that supports robust, resilient, and diverse communities. 
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1. Introduction 

A healthy and resilient economy is a long-reaching goal for Northwest British Columbia.  The area—
encompassing Prince Rupert to Smithers and Kitimat to Alaska and the Yukon—is no stranger to boom 
and bust economies; the region has been through a whirlwind of changes since the early days of 
colonization (Doukas, Cretney & Vadgama, 2008; Lower, 1939; Peng, 2018; Pollon, 2009).  

Kitimat saw its first boom in 1906 
when the Grand Trunk Pacific 
terminus was proposed for the area, 
and real estate listings were snatched 
off the shelves before the land parcels 
had even been surveyed (Thorne, 
2018).  In less than a year, the 
anticipatory boom crashed before it 
could be realized, when Grand Truck 
Pacific changed their proposed 
terminus location to Prince Rupert 
(District of Kitimat, 2014; Doukas, 
Cretney & Vadgama, 2008). Kitimat 
has seen three more boom-bust 
cycles of varying magnitudes since, 

and is positioning itself to receive yet another boom following the positive Final Investment Decision of 
LNG Canada in October of 2018 (LNG Canada, 2018). Prince Rupert saw construction begin in 1947 on a 
major pulp mill. This facility changed hands at least three times before finally being shuttered and then 
partially dismantled in the 2000s. 

Elsewhere in the region, similar 
trends of boom-and-busts have 
been apparent.  Terrace, which is 
on the Skeena River 
approximately 130 kilometres 
upstream of Prince Rupert, has 
seen at least five forestry related 
cycles. Stewart, situated on the 
coast adjacent the Alaskan 
border, has endured ups and 
downs, often threatening the 
existence of the community, due 
to the comings and goings of 
mineral exploration, mining, and 
transmission line projects 
(Campbell & Brown, 2008; 
Harvey, 2014; Peng, 2018; Pollon, 2009).  The effects of these types of projects have extended to other 
surrounding communities as well, including Hazelton, Kitwanga, the Nisga’a communities of the lower 
Nass Valley, Telegraph Creek, Iskut, and as far north as Dease Lake (Campbell & Brown, 2008; Harvey, 
2014; Peng, 2018; Pollon, 2009). 

Figure 1. Proposed Kitimat layout in 1906. 

Figure 2. Terrace in 1920 on Kalum St, looking North. 
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Overall, the instability of the Northwest BC 
economies can be attributed to a reliance on a 
small number of very large companies 
(Northern Development Initiative Trust, 2018). 
These companies bring in projects large 
enough in scale that the local communities 
alone do not have a work force large enough 
to provide sufficient manpower (Doukas, 
Cretney & Vadgama, 2008; Jang, 2018; Peng, 
2018).  The result is an influx of workers from 
the rest of BC (and often other provinces as 
well) to accommodate the project (Doukas, 
Cretney & Vadgama, 2008; Jang, 2018; Peng, 
2018).  The sudden increase in population 
strains the communities’ infrastructure and 
often brings an increase in drug and alcohol 
abuse and crime in the communities, and a 
decrease in cultural identity (Doukas, Cretney 
& Vadgama, 2008).  In addition, revenue from 
large projects is often funneled out of the 
region by the multinational or corporate 
companies to manage their headquarters in 

other regions, provinces, or countries. When the large project is complete, or market conditions inevitably 
change and the project is abandoned, the sudden plummet in job availability leads to a large migration of 
residents out of the communities as they seek work elsewhere. Once a facility is built, the community still 
relies on the large company for primary employment. If the facility curtails operations, there are major 
job losses, both direct and – over time – indirect, and the community becomes less and less able to provide 
basic services. Often, what’s left is a ghost town.  

One Northwest community that stands out above the rest for its stable population and economy is 
Smithers (Northern Development Initiative Trust, 2018).  Driven by an abundance of local and diverse 
businesses, the community 
shows a track record of very 
few boom-bust cycles, all 
the while maintaining a 
successful economy (City 
Space, 2008; Town of 
Smithers, 2012). In 
particular, Smithers is home 
to four $50 million 
companies that started 
locally and maintain local 
headquarters (Stroet, 
2014), and which generate 
significant revenue that is 
primarily cycled back into 
the community.  

Figure 3. The area of Northwest BC is loosely defined, with 
boundaries that often fluctuate depending on the application. 

Northwest BC 

Figure 4. Smithers’ main street. (smithers.ca) 
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Overall, however, Northwest BC has a proportionately higher dependence on large industries than the 
rest of northern BC (Northern Development Initiative Trust, 2018).  Although it has a higher proportion of 
businesses with less than 20 employees, it also is the most heavily dependent on large businesses, or 
those with more than 20 employees, for municipal tax revenues (Northern Development Initiative Trust, 
2018).  This indicates that a few, large businesses shape the economy of the region. 

Similar to Smithers, it is expected that other communities in Northwest BC will also benefit from 
transferring some of the reliance from large foreign businesses to a diversity of ones that are owned and 
operated locally.  The idea that local businesses help a community prosper in the long run far better than 
large corporations with external headquarters is supported by extensive research (American Independent 
Business Alliance, n.d.; Business Alliance for Local Living Economies, n.d.; Civic Economics, 2012).  Studies 
have shown that up to three times as many dollars are cycled back into a community when a business is 
entirely local compared to an equivalent chain business (Business Alliance for Local Living Economies, 
n.d.). A number of indirect effects occur as well, such as better flexibility of the local business to adapt to 
local demands, charitable contributions by the local business, customer loyalty, more local employment, 
and greater environmental stewardship (City Space, 2008). 

So how does a community transition to a more sustainable economy? In the case of Northwest BC, local 
businesses have the disadvantage of being located in a remote location where shipping costs become 
expensive, be it for bringing in the desired resources or shipping out the final products. From a different 
perspective, communities in Northwest BC have the advantage of being adjacent to areas of high natural 
resource abundance that can support industries like forestry, fisheries and mining. It is therefore 
important to do thorough research prior to starting up a local business to be sure that it will be sustainable 
in the region. In particular, aspects such as resource availability and transportation costs should be 
investigated. 

This report attempts to address these topics for products relating to the forest industry. The report 
consists of three parts that are integrally linked to one another: a study of the supply of raw materials, a 
model for the transportation costs of those materials, and an analysis of potential products from those 
materials.  Together, they provide valuable information for forest related businesses in Northwest BC.  By 
providing this information, it is our hope that the results may help promote improved economic stability 
throughout Northwest BC. 

This report was carried out by Westland Resources Limited with contributions from Sonny Jay, RPF(ret) 
and Kevin Hardy, RPF(ret) to the Supply component of the report. The majority of the funding was 
provided by the BC Government through the Rural Dividend Fund, which is indented to help rural 
communities to diversify and strengthen their local economies. Additional funding and in-kind services 
were provided by Skeena Sawmills Ltd, Coast Tsimshian Resources LP and Kitselas First Nation.  

This work was carried out on behalf of the Kitselas First Nation but also seeks to benefit all communities 
in Northwest BC. 

Figure 5. Selection harvesting providing products now and in the future. 
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2. Supply 

Due to the natural disturbance patterns (few stand replacing fires) and harvesting history, forests in 
Northwest BC are primarily comprised of old (over 250 years) and young seral stages (less than 60 year), 
with a small portion in the intermediate age (60 to 250). As a result, harvesting in Northwest BC is focused 
on old forests, but a transition to second growth harvest is occurring as a number of important watersheds 
in the region are reaching a mature and harvestable age: most notably the second growth forests in the 
valley bottoms of the Kitsumkalum and Kitimat Rivers, which were extensively harvested starting in the 
1950s. 

As sustainability becomes increasingly important in today’s economy, second growth forests are receiving 
increasing attention. Numerous reports are indicating that a transition to harvesting primarily second 
growth forests can and should start in the immediate future (Derow, 2007; Mater, 2016; Myles, 2016; 
Silverwood, 2016). Inventory data on both old and second growth forests are in Data BC’s Vegetation 
Resource Inventory (VRI) and Reporting Silviculture Updates and Land Status Tracking System (RESULTS). 
Currently, VRI for Northwest BC is based on data 
converted from old forest cover inventories4. 
While the VRI data for old growth can be 
considered sufficiently accurate for planning 
purposes, most of the converted data for second 
growth have not been supplemented with 
ground-based verification. Generally, VRI data 
are similar to RESULTS data, although there are 
some discrepancies such as the juvenile spacing 
data, much of which is lost when RESULTS are 
transferred to VRI.  

In 2016, Silverwood Consulting Inc. submitted a 
report to Coast Mountains Natural Resource 
District that studied the second growth market 
and opportunities in Northwest BC.  From this 
report, Silverwood identified that juvenile 
spacing has a significant effect on shortening the time frame of regrowth to merchantable volumes, 
therefore providing more merchantable stands in the near future.  The report also identified that there 
may be sufficient second growth available in Northwest BC for immediate and sustained utilization to the 
extent that would supply a moderately sized mill with sufficient feedstock.   

Silverwood’s identified limitations of their report included that present volumes and projected yields 
calculated in their study are based on inventory data, the accuracy of which is unknown.  Silverwood’s 
report states that “Verification of current harvestable volume in stands approaching merchantability 
parameter criteria is recommended as a high priority for the on-shore areas to improve investor 
confidence in second growth Forest Growth Model Predictions” (2016). On-shore areas refers to the 
Kalum and Cascadia Timber Supply Areas (TSAs) and Tree Farm Licences (TFLs) 1 and 41. The 
merchantability parameter criteria are volume and DBH, and these parameters are further explained 
below. 

                                                      
4 For example, VRI in the Kalum TSA includes data dating back to the mid-1970s. (Kalum TSA VRI Strategic Inventory Plan, 2007)  

Figure 6. Field verification of harvestable timber volumes. 
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This second growth portion of our report was designed to address the recommendation in the Silverwood 
(2016) report to verify second growth inventory volumes through a field sampling program.   

2.1. Methodology 

In order to estimate the volume of second growth wood that is presently merchantable, criteria must be 
outlined that identify what it means for a stand to be “merchantable”. The criteria that are generally used 
to classify merchantability are stand 
age, volume, and quadratic mean 
diameter at breast height (DBH).  Table 
1 identifies the values of each of these 
parameters that are used to classify 
minimum merchantability stands. 

To establish the sampling population, a 
set of merchantability criteria must be 
established. Our merchantability 
criteria approximate those found in 
Silverwood’s (2016) report (Table 1, 
taken from the Silverwood report) as 
well as additional categories, 
described below and detailed in Table 
2. Sampling of second growth focussed 
on the high-forestry-activity areas of 
the Kitimat and Kalum River valleys 
(Figure 7 and Appendix A). This area 
was bounded, or fenced, by a rectangle 
encompassing the general area. This 
fenced area is made up of portions of 
the Kalum and Cascadia TSAs and TFLs 
1 and 41. Within the fenced area, 
sampling was limited to VRI polygons 
that were at least partially within 500 
m of 4WD accessible roads.  

Within the VRI database, data such as 
stand volume, age and quadratic mean 
diameter at breast height are listed for 
each VRI polygon.  Using this VRI data, 
each polygon was allocated to one of 
five stratified categories (CATs) 
according to the mean diameter at 
breast height (DBHg) and leading 
species of the VRI polygon (Table 3). 
Polygons that were included in the 
study were those that fell into one of 
the five categories.   

Figure 7. Sampling area “fence”. 
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Category (CAT) 3 is considered the stand type that has 
only recently become merchantable, also referred to 
as minimum merchantable stands.  Because of its 
relevance to potential investors for immediate second 
growth supply, CAT 3 was assigned the bulk of the 
sampling effort. CATs 2 and 1 are progressively 
larger/older second growth stands that have been 
merchantable for some time.  CAT 4 encompasses 
stands that are expected to become merchantable in 
the near future, and thus allows us to estimate future 
second growth availability.  CATs 1-4 are all hemlock-
leading stands, since hemlock is the primary species in 
Northwest BC.  Balsam is the second leading species, 
and therefore a CAT 5 was included that encompasses 
all merchantable or imminently merchantable second 
growth stands that are balsam-leading. Sampling in 
CAT 5 was not stratified by DBH classes; the samples 
selected by random captured stands with quadratic 
mean diameters up to 35cm.  

In the Silverwood (2016) report, 38% of all second 
growth up to 100 years (As of 2014; aka “Reference 
year” 2014) in their study area are in age classes 40 years or older (Appendix C). Another 55% is between 
20 and 40 years old indicating a trend of increasing availability of merchantable second growth stands 
over time. The majority of stands less than 40 years old likely have limited merchantability at this time.   

 

Table 1. Merchantability criteria per scenario, from the Silverwood (2016) report. 

Management Unit Merch Volume 
(minimum) 

DBHg (all 
stems) 

Utilization Reference 

Scenario 1 – min DBH 250 m3/ha 25 cm 17.5 cm+ Kalum TSA 

Scenario 2 – mid DBH 300 m3/ha 30 cm 17.5 cm+ Silverwood Base 

Scenario 3 – high DBH 375 m3/ha 35 cm 17.5 cm+ Silverwood Coastal 

 

Table 2. Category (CAT) criteria. 

 Leading Species Age Volume Mean DBH 

CAT 1 Hemlock (HE) ≥ 25 and ≤ 100 years ≥ 250m3/ha > 35 cm 

CAT 2 Hemlock (HE) ≥ 25 and ≤ 100 years ≥ 250m3/ha 30-35 cm 

CAT 3 Hemlock (HE) ≥ 25 and ≤ 100 years ≥ 250m3/ha 25-30 cm 

CAT 4 Hemlock (HE) ≥ 40 and ≤ 100 years ≥ 250m3/ha < 25 cm 

CAT 5 Balsam (BA) ≥ 25 and ≤ 100 years ≥ 250m3/ha > 0 cm 

 

Figure 8. Tree age sampling within Category 3. 
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Note that while the area of the sampling population was restricted in size to facilitate access, the area of 
the categories can be reasonably extrapolated beyond the strict sampling area boundaries to the broader 
area of interest, specifically, the lower elevation variants of the Coastal Western Hemlock Subzones 
(CWHws1 and CWHvm1) of the onshore portion of the former Kalum Forest District (Appendix B). The last 
column in Table 3 identifies the size of this area present in each category, while the third column identifies 
the total area of only the polygons that were sampled.  

 

Table 3. Sampling area and sample size by category. 

Category by 
Leading 
Species 
and Size 

Sample 
Population 

Area 
within 500 m 
of road (ha) 

(Appendix A) 

Area of 
Sampled 
Polygons 

(ha) 

Number 
of 

Polygons 
Sampled 

Number of 
Sample Sites 

(Polygons 
can have 

more than 1 
sample site) 

Total 
Number of 
Plots (Up to 
5 plots per 

sample 
site) 

Estimated 
Total Area 
within the 

area of 
interest  

Sample 
Weight 

(ha / 
sample) 

CAT 1 HE 
DBH 35+ cm 

27.9 23.3 2 
 

3 15 171.4 57 

CAT 2 HE 
DBH 30-35 

cm 

253.6 59.5 7 8 40 562.7 70 

CAT 3 HE 
DBH 25-30 

cm 

4463.5 1011.3 25 30 148 7293.1 243 

CAT 4 HE 
DBH < 25 cm 

4264.6 146.1 5 5 25 7233.0 1446 

CAT 5 BA 
DBH > 0 

2383.5 262.5 9 10 50 2383.5 238 

Each Inventory Polygon Sample Site consisted of one Integrated Plot Center (IPC) and up to four Auxiliary 
Plots (APs), one in each of the cardinal directions, 50 meters from the IPC (Figure 9). Data gathered was 
in accordance with the methodology of the 2018 Vegetation Resources Inventory BC - Ground Sampling 
and Procedures from the Ministry of Forests, Lands and Natural Resource Operations, except that some 
variables of the Procedures were not included in this project that were not considered relevant to the 
scope of this project. For a detailed description of sampling procedures for this project, see Appendix C. 

Figure 9. Inventory Polygon Sample Site design. 
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Although sample plots were systematically located in clusters of 5 in accordance with the VRI ground 
sampling procedures described above, in this report analysis of the data treats each sample plot on a 
stand-alone basis.  The VRI cluster design was used to increase the compatibility of this project’s data with 
the existing VRI data. Individual plots were stratified by inventory polygons where all plots within a 
particular inventory polygon were grouped into a timber type as per the sample categories (CATs). 

The sample plot data were compiled using CompMate (Version 2018.00; Advent Technologies Inc., 2018). 
CompMate is an approved compilation program for use in appraisal data submission for stumpage rate 
calculations for the Interior and Coastal BC Timber Pricing Zones. While the inventory projected categories 
used a 12.5 cm DBH utilization limit for all species to capture all potentially merchantable stands and to 
equitably differentiate the categories, the compilation of data with CompMate used a minimum utilisation 
of 17.5 cm for all species except for lodgepole pine (12.5 cm) to reflect the current level of log utilisation 
required in the region. Coastal log grades were assigned using the Coastal Call Grade Net Factor (CGNF) 
system so that coastal letter grades5 could be compiled and reported as a way to estimate stand quality. 
CGNF compilation volumes are based on a combination of local taper equations, cruiser calculated rot 
deductions and minimum log grade specifications. The sampling area is within both Forest Inventory Zone 
(FIZ) J and FIZ A with the larger majority being in FIZ J. Therefore, the relevant local Public Sustained Yield 
Unit (PSYU) table and FIZ J loss factor tables were used to compile the results. Log grade distribution 
results are based on cruiser call Alpha grades and net volume is derived from the interior loss factor 
compilation. Note that cruiser call grades were recorded at all Integrated Plot Centres (IPC) for the 
Inventory Polygon Sample Point, and a portion of the Auxiliary Plots. Hence, grade information was not 
collected at the same sampling intensity as the plot frequency would indicate for other cruise statistics. 
Note also that assignment of H grade did not take into account growth ring count criteria; H grade 
assignment was generally classified by knot 
and log diameter criteria only.   

With the exception of grade distributions, 
which are derived from the Coastal CGNF 
compilations, all cruise statistics reported 
herein are based on the Interior standards 
of the latest amendment of the 2014 Cruise 
Compilation Manual. Sampled volumes are 
reported as net merchantable based on the 
Interior utilization standard, and inventory 
volumes are reported as net merchantable 
based on secondary utilization levels. 
These standards are generally very similar 
in criteria and are therefore comparable.  
For example, minimum DBH standards are 
17.5cm for all species except pine (12.5cm) 
for both Interior Utilization Standard and 
Secondary Utilization Levels for net 
merchantability. 

 

                                                      
5 In simple terms, the coastal letter grading system for logs means that an “A” grade log would be of higher quality than a “B” grade. Not all 

letters of the alphabet are used for grading, with the most common grades in the region being D, F, H, I, J, M, U, X, Y, and Z.  

Figure 10. Sample site location. 
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2.2. Results and Analyses 

Results from the field sampling and compilations in this study indicate that the VRI consistently 
underestimates the true volume of second growth forests sampled within the area of interest. This 
substantiates the conclusions of the Silverwood report that indicates a significant volume of coniferous 
second growth forest will be coming available in the future. However, we do not provide an assessment 
as to whether there is sufficient volume of second growth available now to support an expanded second 
growth industry in the region: the timing of when second growth can come available for harvesting has 
been a subject of debate6 within the region and clarification was not within the scope of this report.  

In addition to observations that follow, and for a more specific numeric breakdown of the results, see 
Appendix D: Second Growth Sampling Results Data. 

 

2.2.1. Category Sampling Results 

The figures below compare inventory data to field sampling results for the average DBH of all species, 
the total height for all species, and the volume per hectare for all species and for conifer species. 

 

 

 
Figure 11. Comparisons of average diameter at breast height (DBH) of sampled polygons according to inventory data 
vs. sampling results and classified by Category. 

 

                                                      
6 For instance, local foresters and forest licencees agreed in 2011 that harvest of coniferous second growth stands before they reach biological 

maturity would require management planning and development of appropriate rationales (Kalum District Steering Committee, 2011). 
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Figure 12. Comparisons of total height of sampled polygons according to inventory data vs. sampling results and 
classified by Category. 

 

 
Figure 13. Comparisons of conifer polygon volumes per hectare (ha), as determined through sampling vs. inventory 
data, and presented by Category as well as by all Hemlock leading polygons sampled and by all polygons sampled. 
Error bars represent one standard error above and below the mean. 
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Figure 14. Comparisons of polygon volumes per hectare (ha), as determined through sampling vs. inventory data, 
and presented by Category as well as by all Hemlock leading polygons sampled and by all polygons sampled. Error 
bars represent one standard error above and below the mean. 

Hemlock Leading CAT 3 

For CAT 3, the category which represents the minimum merchantability criteria, the sampling results 
show that VRI inventory stand values are met or exceeded on the ground.  A relatively large number 
of plots (148) were undertaken within 25 forest inventory polygons. 
The sampling error at 95% confidence level for the sampling effort is 
10.8%.  

Out of the 25 forest inventory polygons sampled in CAT 3, three 
polygons have results where the average DBH is below the minimum 
25 cm.  Five polygons (two of the foregoing three, along with three 
other polygons) show results where volume averaged below 250 m3/ 
ha.    

In one of the sample sites where the measured average DBH did not 
meet the minimum 25cm average (Plot 41), the stand age measured 
107 years (with a BH age correction of 7 years) with an average 
volume of 283 m3/ha. Site class in this polygon is poor (23.2 m stand 
height at 107 years), which is evidenced by the 19% lodgepole pine 
(Pl) component. The site series is likely CWHws1-03, the Hw-Pl 
Feathermoss site.  These factors may be indicators of why the 
polygon’s measured values were below the threshold criteria.  
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Sampling results show average coniferous 
volume at 393 m3/ha (Figure 13), average 
DBH at 28.7 cm (Figure 11), and average 
total height at 23.4 m (Figure 12). The top 
300 trees exceed 27.5 cm DBH, with 
approximately 300 m3/ha total volume in 
tree sizes greater than 27.5 cm DBH. For all 
polygons where sampling results meet the 
minimum DBH criteria, the sampled 
average age of the leading species 
(western hemlock) is 55 years (with a 
breast height (BH) age correction of 7 
years). For those polygons where the 
minimum DBH is met with volume per ha 
greater than 250 m3/ha, the sampled age 
ranged from 44 to 94 years.  

The average coniferous volume indicated 
in the forest inventory, for the specific 

polygons sampled in CAT 3, is 320 m3/ha. Average DBH is similar between field results and forest 
inventory projection (Figure 11), but coniferous volume per ha found in field results is 23% higher than 
the inventory projection (t(24)=2.06, p=0.02; α=0.05) (Figure 14). Average stem total height for all 
species is slightly higher in the field sampling results than the inventory data (Figure 12). It is possible 
that spacing effects (as discussed at the end of this section) unaccounted for by the inventory model 
may have resulted in higher volume in stems above the minimum DBH utilization limits when 
compared to the forest inventory projections. 

At the CAT 3 minimum merchantability criteria, sampling identified 29% of conifer log grades did not 
meet J grade or higher, indicating frequent smaller log top size (less than 15 cm) or larger knot sizes.    

If the higher volume per ha statistic derived from field sampling is 
applied to the estimated area of the CAT 3 category within the area 
of interest (Appendix A), an additional 530,000 m3 of merchantable 
standing inventory is realized beyond inventory projections.  

Hemlock Leading CAT 4 

For the CAT 4 Hemlock Leading category, which selected stands 
with forest inventory projected attributes generally below the 
merchantability criteria, average measured coniferous tree size at 
30.8 cm DBH surprisingly exceeds that found in CAT 3, with 
considerably higher volume per ha and lower proportion of log 
volume in U grades or lower. The sampled conifer volumes are 
significantly higher than inventory values (t(4)=2.78, p=0.002, 
α=0.05), with an average conifer volume of 259 m3/ha more than 
inventory estimates (Figure 13). Although these results are highly 
significant, a number of fac tors indicate the need for caution when 
considering the credibility of these results.  Since the sampling 
intensity is relatively low for this category (only 5 sample sites), these results may be skewed by 
atypical circumstances. An indication of this is that the species component of the sampled stands 

Figure 15. Sample site identification tag. 

Figure 16. Second growth sampling. 
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averages 19% western redcedar, including the presence of larger redcedar amongst the second growth 
stands sampled. A review of plot cards found redcedar trees greater than 60 cm diameter up to 80 cm 
indicating that these may not be veterans, but potentially well-advanced regeneration in the sapling 
and pole stage at time of release. It may also be possible that the minimum age criteria could have 
inadvertently biased sample selection where inventory polygons that may turn out to marginally meet 
the minimum volume criteria of 250 m3/ha, are then excluded as the 40 years age limit for CAT 4 is 
not met.  

Hemlock Leading CAT 1 and CAT 2 

The CAT 1 Hemlock Leading category samples turn out to be largely unrepresentative of the 
predominant growing sites in the area of interest, which are primarily site series 01 of CWHws1. The 
deciduous content of the sampled polygons is at 26% and, in general, predominant growing sites in 
the area of interest do not produce stands with more than 5% deciduous component (Banner et al., 
1993).  This indicates a likelihood that much of the more representative second growth stands that 
meet the CAT 1 size criteria have already been harvested. Although less so, the same somewhat applies 
to CAT 2 which contains 21% deciduous content. However, the CAT 2 category, with sampled average 
DBH only 6 cm above that for CAT 3 (Figure 11), does show a relatively high percentage of log grade 
size classes greater than J at 25% of 
coniferous, compared to only 5% for CAT 3.  

The sampled conifer volumes for CAT 1 were 
lower than inventory values, but the results 
were highly insignificant (t(1)=12.71, 
p=0.827, α=0.05) because of the small 
sample size.  Further sampling would provide 
a more reliable volume estimate. 

CAT 2 was also a fairly small sample size, and 
the average conifer volume estimate was 105 
m3/ha higher than inventory, but statistics 
indicate no significant difference between 
the two (t(6)=2.45, p=0.420, α=0.05).  

Balsam Leading CAT 5 

The Balsam Leading CAT 5 category showed a 
relatively low coefficient of variation at 15% 
similar to the Hemlock Leading CAT 3 
category. With a sample size of 50 plots, or 
10 sample sites, the sampling error at 95% 
confidence level is 13.3%.   

Results for the CAT 5 Balsam Leading 
category show higher average tree size and a 
higher proportion of grades better than J 
compared to that for CAT 3 and CAT 4 
Hemlock categories, notwithstanding that 
most of the CAT 5 polygons did not meet the minimum DBH limit for CAT 3. Field observations are in 
line with expectations, as the balsam leading component in hemlock-balsam forests typical in the area 

Figure 17. Second growth sampling. 
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of interest is reasonably correlated with better site quality. Balsam leading stands would tend to be 
on better growing sites than hemlock leading stands.   

In comparison to the inventory projections, sampling results in the Balsam Leading category show 
higher volume per ha (Figure 13 and Figure 14), DBH (Figure 11) and total height (Figure 12), than 
projected by the forest inventory model. The sampled average coniferous volume at 496 m3/ha is 
considerably higher than that presented in the forest inventory at 337 m3/ha.  A paired t-test indicates 
that the difference between sampled and inventory coniferous volumes are marginally insignificant 
(t(8)=2.31, p=0.13, α=0.05), likely because of the small number of inventory polygons (9) sampled in 
this category. Further studies may confirm this trend.  

General comparisons 

Overall, statistical comparisons show that the 
average coniferous volume per ha of all sampled 
polygons, regardless of CAT, is higher than 
inventory indicates (t(47)=2.01, p=0.001, α=0.05 ).  
Specifically, the mean coniferous sampled volume 
is 98 m3/ha more than inventory volumes across 
the entire sampled region. For hemlock leading 
stands (CATs 1-4), sampled coniferous volumes 
have a significant mean volume of 91 m3/ha more 
than inventory volumes (t(38)=2.02, p=0.005, 
α=0.05). 

Application within the area of interest 

Since the field sampling was completed to 
standards as specified by BC Vegetation Resources 
Inventory – Ground Sampling Field Procedures 
from the Ministry of Forests, Lands and Natural 
Resource Operations (2018), sampling data could 
be used to update the forest inventory. At the very 
least sample plots established can be used as 
“ground calls” in any re-inventory work; and 
through additional statistical analyses, the 
samples could be used to adjust the inventory 
model currently in place in order to enable more 
accurate volume and height projections within the 
fenced sampling area. 

2.2.2. Other Observations 

Spacing effects 

Most of the stands sampled have been juvenile spaced. Generally, samples located in unspaced areas 
appear to be portions of polygons that received no treatment as buffers adjacent to roads or on 
steeper slopes. It is likely that juvenile spacing has resulted in stands with larger tree diameter 
distributions at an earlier age than in un-spaced stands. 

Figure 18. Cedar age sampling. 
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There is an observation that wider juvenile spacings appear to have a negative impact on log grades 
due to lower height of live crowns and larger knot sizes where stands are spaced at a young age. 
Although it was not assessed in detail, the spacing density at which the foregoing impact might occur 
appears to be when post-spacing density is 1000 stems per hectare (s.p.h.) or less (and potentially as 
high as 1400 s.p.h.) depending on the site quality and timing of treatment.  

Western redcedar 

Across the majority of the sampled area (i.e. CAT 3), western redcedar is typically of smaller average 
tree size than the conifer average, and with a higher proportion of log grades below J compared to 
hemlock or balsam.  

Within the Hemlock Leading CAT 3 category, which meets the minimum merchantability criteria, 
redcedar was found to make up an overall proportion of 5% of the species distribution. Nine out of 
the 25 forest inventory polygons (i.e. timber types) sampled were found to contain redcedar. Of those 
inventory polygons that contain redcedar, distribution ranged from 3% to 32%, averaging 12% overall.     

Sample Bias 

Within the Hemlock Leading CAT 3 category, 30% of samples were randomly selected from the Kitimat 
glacial terrace area, also known as the Onion Lake flats. Besides being generally flat, much of this area 
has a high concentration of temporary access structures, likely winter haul roads used for winter-
access logging (S. Jay, personal observation). The area affected and degree of effect on tree growth is 
higher than under current ground-based harvesting standards, and much higher than in areas where 
cable logging had taken place historically.  There is an observation that these old temporary access 
structures have a marked negative effect on growth of trees on or adjacent to these structures. This 
would have a downward effect on sampled tree size and volume because a number of plots do land 
in the vicinity of these structures. As opposed to permanent access structures, these temporary access 
structures form part of the inventory polygon productive forest land base and are not netted out, 
hence samples may be located on or adjacent to them due to random sampling. 

2.3. Conclusions 

In summary, sampling confirms that second growth stands that meet the inventory minimum 
merchantable criteria (CAT 3) consistently meet or exceed the volumes and tree size distributions 
projected by the forest inventory. In addition to CAT 3, CAT 2, CAT 1 and Balsam-leading CAT 5 can 
reasonably be considered as exceeding the minimum merchantability criteria as well. Preliminary 
sampling indicates that CAT 4 also exceeds the minimum merchantability criteria, although further 
sampling is required to confirm this.  

It should be noted that the available volumes laid out in the Silverwood (2016) report are indicative of 
clearcutting stands at a relatively young age, as sampling results indicate the minimum merchantability 
criteria can be met in an average of 55 years and as young as 44 years.  Local First Nations and foresters 
have indicated concerns regarding clearcutting of young stands (Kalum TSA Steering Committee, 2011), 
and there are also concerns with the carbon impacts of clearcutting pre-culmination stands (Westland 
Resources Ltd., 2019). While the results of this study support the Silverwood findings on the availability 
of second growth merchantable timber, long-term supply projections should be re-addressed with 
consideration to alternative logging practices such as commercial thinning. 
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2.3.1. Merchantable Categories 

The average volumes per ha found in CAT 3 and CAT 5 sampling results were higher than inventory 
projections. Within the area of interest, defined as the lower elevation variants within the onshore 
portion of the former Kalum Forest District (See Appendix A), the foregoing categories along with 
Hemlock Leading CAT 1 and CAT 2 cover 10,400 ha. If we 
conservatively assign the Hemlock Leading CAT 3 average 
coniferous volume of 393 m3/ha to the area, this would 
equate to 4,087,000 m3 of merchantable standing second 
growth volume, using the Silverwood (2016) report minimum 
size criteria for merchantability. This volume is subject to net-
down for various forest management criteria before it can be 
considered theoretically available for timber harvesting. 

In addition, there are 600 ha of likely merchantable 
categories located in the higher elevation variant of the 
Coastal Western Hemlock Subzone (CWHws2) proximal to 
Terrace. Although high elevation areas were not sampled, 
this may potentially be another 240,000 m3 of merchantable 
second growth standing volume, subject to net down. 

2.3.2. Imminent Merchantable 

It can be stated that the Hemlock Leading CAT4 category is indeed almost merchantable, if not already 
merchantable based on preliminary sampling results. For CAT 3, which encompasses the minimum 
criteria for presently merchantable stands, the sampled conifer volume is 393 m3/ha. If a conservative 
volume estimate of 80% of that volume is used to calculate the total availability of merchantable 
second growth within the CAT 4 area, this equates to 2,279,000 m3 of second growth standing volume 
subject to net-down as above.  Potentially another 170,000 m3 of this stand type is located in the 
unsampled higher elevation variant of the subzone. 

2.3.3. Log Quality 

At the CAT 3 minimum merchantability criteria, sampling confirms that there is a large proportion of 
stands (29%) at low value log grades often due to small log diameter. This has implications such as 
reduced sale prices, and higher tree to truck costs - in particular where cable logging is required. 
Preliminary sampling in the CAT 2 category indicates that with an increase in average stand DBH of 6 
cm, the proportion of high value log sizes (minimum 38 cm top size) increases from 3% in CAT 3 to 20% 
CAT 2.  

2.3.4. Spacing Effect 

Higher volume per ha and larger tree size encountered in field sampling relative to inventory 
projection may be due in part to juvenile spacing evident in most of the sampled stands, which may 
not be accounted for in the forest inventory model. 

 

“Sampling confirms that 

minimum merchantable second 

growth stands (CAT 3) 

consistently meet or exceed 

the volumes and tree size 

distributions presented in the 

forest inventory.”  
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2.3.5. Western Red Cedar 

Western redcedar is a commercially valuable species and of significant cultural importance to First 
Nations, both of which increase substantially as tree size and quality exceed U grades. Typically, 
redcedar tree size develops slower than species such as hemlock or balsam. For certain stands (i.e. 
timber types) where redcedar may be at significant proportions (e.g. 5% or higher), redcedar criteria 
which take into account tree and log values might be used to determine timing of merchantability 
rather than basing it on criteria for the leading species. 

2.3.6. Further studies 

1. Consider use of sampling data and additional statistical analyses to update the forest inventory. 
This will improve the accuracy of the forest inventory for use in future timber supply analyses and 
reviews in the area. 

2. Further sampling should be undertaken in the CAT 3 second growth where spacing treatments 
have not been undertaken to ascertain the spacing effect. This will assist in the refinement of 
appropriate factors for spaced stands in comparison to unspaced stands to improve the accuracy of 
the forest inventory for use in future timber supply analyses. In addition, improving the understanding 
of spacing density on log grades will assist in improving future practice.  

3. Further sampling should be undertaken in the CAT 5 Balsam Leading component and the CAT 4 
Hemlock Leading component to confirm the higher volume per ha and larger tree size relative to 
inventory projection that is suggested from the sampling done to-date. Sampling to be undertaken 
should examine both spaced and un-spaced areas. 

• Preliminary results indicate that the Balsam Leading category, predominantly of the 

smaller size CAT 4 category by inventory projection, has considerably higher tree size 

and volume per ha than the CAT 3 Hemlock Leading category. Further sampling will help 

to confirm the magnitude of this apparent difference and assist with better defining the 

current merchantable timber basket. 

• Preliminary results indicate that the CAT 4 Hemlock Leading category, that is defined by 

a lower projected minimum average DBH than the CAT 3 Hemlock Leading category, 

shows much promise in adding to the merchantable timber basket imminently, if not 

already the case.  Further sampling will define this timing more accurately.  

 
 

 
  

Figure 19. Rivers and forests: not a 
sunset on the northwest economy. 
Photo credit: R. Brouwer 
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3. Delivered Log Costs 

As noted earlier, the forest industry in Northwest BC was once a dominant contributor to the economy. 
At the turn of the millennium, the Northwest had two pulp mills and five sawmills. One of the pulp mills 
was subject to a permanent closure in 2001, and the other followed in 2007. Of the five sawmills, three 
no longer exist. 

For the forest industry to once again be a significant component of the regional economy, the Northwest 
needs to attract other forest industrial ‘players’ (e.g. sawmill, pellet plant, bioenergy) into the area. 

A key cost for any industry is the cost and supply of raw material. It is envisioned that some of the new 
industrial ‘players’ will require logs as an input for their final product. The intent of this Delivered Log Cost 
Model is to provide an initial estimate of delivered log costs for these new industrial ‘players’. 

A number of factors are involved in estimating costs associated with transporting forest resources to the 
location where they are processed, including distances, road speeds, type of wood resource, volume of 
each load, and shipment cost rates. In this part of the report we attempt to construct a coherent 
transportation-costs model that takes all of these factors into account.  The resulting tool will simplify cost 
estimates for existing and potential businesses by providing accurate cost estimates with only a few input 
values required, namely the location where their resources are being harvested, and what type of 
resource they are collecting (i.e., saw log or pulp log). With this tool, entrepreneurs in the forestry industry 
will be able to make informed decisions regarding their local wood supply and delivered log costs.   

This portion of the report is an extension of a previous study done in 2009 following the closure of Skeena 
Cellulose Inc. and updated in 2010 after the announced closure of the Eurocan pulp mill (Northwest 
Timberlands 2009, 2010).  The goal of this current project s to update the algorithm used in 2009, including 
the required variables for accurately estimating transportation costs. The intent is also to allow relatively 
easy updates to the information so that if a variable - such as trucking cost per tonne-hour - changes in 
real life, changing this variable in a spreadsheet will automatically update all other interconnected 
variables and values.  

The Delivered Log Cost model can be obtained through Westland Resources Limited and may be made 
publicly accessible on the Westland Resources website. 

This information is intended to allow a prospective entrepreneur to understand the costs of shipping 
sawlogs or pulp to a central location. 

3.1. Methodology 

The study area for this portion of the project consists of forest lands from near Kitimat in the south, in the 
vicinity of Stewart in the north, from Kitwanga in the east to midway between Terrace and Prince Rupert 
in the west This area of interest was determined based on the general area that reflect the current (2018, 
2019) usage of forests in Northwest BC; i.e. forested areas that are accessible by road, and would normally 
be delivered to – or could be diverted to - a processing facility. Within this area of interest, geographic 
units (generally following watershed boundaries) were identified, from which a delivered log cost for 
sawlog or pulp was developed. Sawlog costs were based on the assumption of delivery to Terrace and 
pulp costs were based on delivery to either Kitimat or Stewart. Within the study area, delivered log cost 
(DLC) geographic units were mapped in accordance with the region and compartment boundaries of the 
BC Ministry of Forests, Lands, Natural Resource Operations and Rural Development.  
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Figure 20. Delivered Log Cost model area of interest, with Geographic Units. 
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To determine the log cost, data was gathered and attributes related to commercial forestry were 
developed for each of the units. These attributes included distance to destination, timber profile, road 
development, harvest methods, and reforestation. 

Provincial data was accessed and processed so that each unit had a Timber Harvest Land Base (THLB) 
attributed to it, allowing an estimated timber volume to be attached to each geographic unit. Appendix E 
provides a more detailed summary of the data assembly process and related assumptions. Phase costs 
related to developing, harvesting, and processing logs were estimated for each geographic unit. Logging 
roads, secondary roads, and highways were also identified and this information was used to support 
modelling of log hauling distances and speeds to processing facilities, and to model average log hauling 
times. Information was summarised into spreadsheets and then combined into a final cost model 
spreadsheet.  

3.1.1. Administration 

Administration costs include licence fees and rents; tenure administration; planning, assessments and 
permitting; monitoring, and overhead. Through discussions with some licensees a cost of $10.00/m3 
was viewed as an appropriate number. 

3.1.2. Road Development Cost 

An average road development cost ($/m³) for each polygon was calculated by estimating the amount 
of volume one kilometre of road would develop in that polygon divided by the estimated cost per 
lineal meter of road construction in that polygon. This was pro-rated by the amount of development 
already in the polygon. An allowance for major infrastructure was also added based on the amount of 
existing development.  

From historical road rates and local knowledge, a range of road costs ($/lineal m)7 was developed for 
use in this model. 

Table 4. Road cost by road construction type. 

Road construction “type” Average cost ($/lineal m) 

Very Difficult 120.00 

Difficult 90.00 

Moderate 60.00 

Easy 40.00 

Very Easy 20.00 

3.1.3. Harvest Rate (On-truck Rate) 

Local experience8 and past harvesting practices were used to determine the appropriate mix of ground 
based versus cable harvest. Non-conventional harvest methods (i.e. helicopter, skyline) have very high 

                                                      
7 Actual road construction costs for the areas will vary on a road by road basis. However, the figures presented here are the range of averages 

that were used. 
8 Personnel at Westland Resources have worked extensively throughout northwest BC since the 1980s, and have conducted over 2,000,000 m³ 

of timber reconnaissance, and have reforested over 10,000 ha in a variety of areas through-out the region.  
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operational costs, and due to the comparatively low value of forested stands in this area, are only 
considered as a harvesting option in relatively rare cases. 

Although the harvesting rates applied for conventional (ground based and cable) and non-
conventional (skyline and helicopter) in the delivered log cost model represent average rates, the 
actual on truck rate will vary for each harvest unit depending on the location, terrain and timber 
quality. 

Table 5. Average harvesting rate, by system. 

Ground Based 
($/m³) 

Selection 
Logging 
(ground-

based) ($/m³) 

Cable ($/m³) Skyline ($/m³) Heli-Ocean 
($/m³) 

Heli-Land 
($/m³) 

27.00 32.00 42.00 70.00 110.00 130.00 

3.1.4. Hauling 

Hauling, or “cycle” time is the time it takes a logging truck to travel from the log delivery site to the 
logging block and back again, including loading, unloading and delays. A simple cycle time calculation 
was performed from the mid-point of each polygon. For the most part, distance calculations, and 
empty/loaded haul speeds were based on data developed for the Delivered Log Cost Analysis for the 
Kalum Forest District (Northwest Timberlands, 2009), which in turn often utilised data from the 
Approved Kalum Forest District Appraisal Speeds and Hauling Distances Spread-sheet (Ministry of 
Forests and Range, undated). Although the actual cost per tonne-hour will vary depending on whether 
fibre or sawlog is being hauled an average rate ($/tonne-hour) was used for the cycle time calculations. 
One hour (60 minutes) was used for the load/unload/delay portion of the cycle time calculation. 

For the calculation of the cycle times the final destination for each polygon was Terrace, Stewart, 
Kitimat or Prince Rupert. For fibre, an assumption was made that it would go to the location - either 
Kitimat or Stewart - that allowed for the shortest cycle time. Note that while we identify the 
percentage of timber that in our experience could make export grades, the market for export changes 
so quickly that we do not want to draw any broad or lasting conclusions regarding delivered log costs. 
Therefore, while costs to deliver logs to Prince Rupert is modelled, we do not identify any volume to 
be delivered to that location: instead, all sawlogs are delivered to Terrace for this model, simply to 
allow an apples-to-apples comparison of costs independent of variations in the export market. 

3.1.5. Road Management 

Maintenance and management of roads is also required for ongoing and efficient hauling. A figure of 
$3.98/m3 is used for road management, based on the cost allowance in the 2018 Interior Appraisal 
Manual. 

3.1.6. Post-Logging Activities 

Upon completion of harvesting operations, there are certain activities that must be undertaken, 
including ditching, piling, deactivation of roads, surveys, and abatement of fire or environmental 
hazards. A figure of $1.50/m3 is used for these actions, based on local experience and knowledge. 
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3.1.7. Stumpage 

The province of BC charges a fee for the harvest of timber from provincial forest land. This amount is 
calculated based on a series of site-specific factors, and in response to local market prices for logs. 
Guidance for submitting data so that the provincial agencies can calculate stumpage is provided 
through the 2018 Interior Appraisal Manual. Stumpage rates can be highly variable, but will never be 
less than $0.25/m3. While stumpage rates in excess of $30.00/m3 have been experienced, stumpage 
rates over the past 15-20 years have been low, though they have been trending upwards in recent 
years. For the purposes of this project, an average stumpage rate of $1.00/m3 is used; however, any 
investor should be made aware that stumpage is not easily predicted and is known for its volatility. 

3.1.8. Silviculture 

While actual silviculture costs will vary depending on the stand-level prescription for individual areas, 
average rates for silviculture were used. The silviculture costs for reforesting old growth stands are 
based on information from the 2018 Interior Appraisal Manual. Costs for reforesting second growth 
stands are based on local knowledge1 and generally are considered to be 1.5 times that for old growth. 

 

Table 6. Average silviculture rate, by biogeoclimatic ecological classification (BEC). 

Predominant BEC Zone Silviculture Rate ($/ha) 

Old growth Second growth (= 1.5 X old growth) 

CWHws1 327.00 490.50 

CWHws2 595.00 892.50 

ICHmc1, ICHmc1a 756.00 1134.00 

ICHmc2 484.00 726.00 

ICHvc 1607.00 2410.50 

MHmm1 1603.00 2404.50 

ESSF wv 1091.00 1636.50 

3.1.9. Profit and Risk 

Forests are generally harvested by tenure holders who are independent of the groups that own log 
processing facilities. There are few large corporate owners of forest tenures in Northwest BC. Instead, 
Northwest BC tenure holders are generally local market loggers who buy timber sales from the BC 
Timber Sales program, or local corporations such as Community Forests or First Nations. These 
companies need to make a profit on their activities, and they do so when selling the logs that they 
have harvested. Therefore, a profit and risk factor is applied to the delivered log cost model. While 
recent information is that the return on investment for logging companies is low (4-6%; Sinclair, 2016), 
the desired level of return should be higher (Girvan, 2017), so it therefore has been set at 8% for this 
project. 

3.2. Results and Discussion  

The delivered log cost model indicates that there is a range of delivered log costs from $67.91/m³ to 
$128.54/m³, with an overall average delivered log cost of $92.53/ m³. 
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The costs are averages for relatively large geographic planning units, so it is worth noting that there will 
be variability around the average for each unit: for instance, the haul is to a mid-pint in the unit, so there 
will be slightly longer and shorter hauls within the unit; additionally, the amount of ground-based logging 
versus cable will vary for each harvest block, as will the actual amount of easier versus more challenging 
road construction. However, the overall average can be expected to be as indicated.  

Overall, current forest inventory data shows that there is over 135 million m3 of mature available timber, 
of which approximately 81 million m3 can be expected to meet sawlog grades. This indicates that supply 
of timber is not an issue for prospective investors in forest product development. The primary governing 
factor will then be the cost of that supply. 

The detailed results of the delivered log cost model for each geographic unit is provided in Appendix G.  

While the range of delivered log costs in the region will vary, 
the geographic units that will have the lowest cost are those 
with some or all of the following attributes: close proximity 
to the delivery destination (e.g. the sawmill in Terrace); 
easy road construction; or utilizing primarily ground based 
methods.  

Several limitations on the results are worth mentioning. 
Using relatively large geographic units reduces the 
sensitivity of the model due to the variability inherent 
within averages. In other words, the delivered log cost 
numbers shown in Table 7 and the tables in Appendix G are 
averages only and variation exists within each geographic 
unit. For instance, there could easily be a $15.00/m³ 
variation between blocks within each polygon: this is the 
difference between an area 100% ground based and an area 

100% cable based. Also all things being equal, the variation in a larger geographic unit is going to be 
greater when compared to a smaller unit, due to the difference in hauling costs (cycle time) between the 
front and back of a drainage. Variation in a unit will also occur for road development - some areas of the 
drainage may require capital expenditures such as bridges, whereas in other areas harvesting may be 
focussed on leave strips. Even silviculture costs can vary, as on drier zonal sites natural regeneration may 
be a viable alternative, whereas other areas may require planting and additional stand tending. 
Administration costs will not vary significantly within a geographic unit as a high proportion of it is 
comprised of fixed costs. Stumpage can also vary widely between harvest areas, although not in a 
predictable manner. 

As mentioned earlier, an assumption was made that all sawlogs would be delivered to Terrace, and all 
fibre logs delivered to Stewart or Kitimat. However, if sawlogs from the units north and east of Kitwanga 
were delivered there instead of to Terrace the delivered log costs from these polygons would be $7.25/m³ 
less (haul from Kitwanga to Terrace). Similarly, if a processing facility for fibre logs were to open in 
communities other than Stewart or Kitimat, haul costs would have to be adjusted. 

The same premise as above applies to timber in the Lower Nass. If timber from units in this area was 
delivered to the Laxgalts’ap (Greenville) Dryland Sort instead of Terrace the delivered log cost would be 
reduced by as much as $8.20/m³ (haul differential from the “Nass Y” junction to Terrace). 

Currently, the market in Northwest BC is not integrated: that is, each log type has its own unique market. 
What this means is that sawlogs are the only thing wanted by sawmills or export log brokers, and fibre 

The average delivered log cost 

for the region is $92.53/m3. 

 

There are over 135,000,000 m3 

of mature timber currently 

available, of which over 

81,000,000 m3 are expected to 

be of sawlog quality.  
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logs are only wanted by fibre log brokers. In addition, the demand for sawlogs can be even more specific 
from one buyer to the next, meaning that only certain types of sawlogs are desired by certain buyers. 
However, the forest is composed of trees that will produce a mix of sawlogs and fibre logs, and most 
harvesting operations require that all of these trees be cut down for safety and silviculture reasons. It is 
expected that all of these cut logs will be used.  

While a sawmill will only want sawlogs, the forest produces both sawlogs and fibre logs, and therefore 
the price offered for those fibre logs may impact the potential supply for the sawmill. In other words, if a 
company with forest tenure cannot cover the cost of harvesting and delivering both the sawlog and the 
fibre log portions of a forest, then the supply of sawlogs (or fibre logs) will not be sustainable or viable in 
the long-term9.  

As an example, let us consider an investor who is looking to establish a facility in Terrace that will need 
600,000 m3 of sawlogs per year, for a facility with an expected operational life of 25 years. The total sawlog 
supply required over this period is therefore 15,000,000 m3. As shown above, there is more than ample 
mature timber in Northwest BC to meet this volume requirement. The cheapest supply for this would 
come from 26 geographic units, at an average delivered log cost of $76.55/m3. However, the sawlog 
harvest will also require an associated fibre log harvest of approximately 11,000,000 m3 from the stands 
in these geographic units, and this will increase the overall average log cost by $3.54/m3. In other words, 
the total harvest required to support 15 million m3 of sawlogs will be 26,000,000 m3, at an average 
delivered cost of $80.09/m3. The investor does not care about the fibre logs, but the forest tenure holder 
needs to ensure that it has a buyer for its fibre wood. If the fibre wood cannot be sold at the cost of 
delivery, then the price that the forest tenure holder will want for its sawlogs will have to make up the 
difference. In the above case, if the fibre logs can only be sold for $50.00/m3, then the sawlogs will have 
to be sold for at least $102.16/m3 to ensure that the forest tenure holder’s costs are covered, and 
therefore will be able to continue to supply sawlogs to the investor. 

The forest tenure holder may also try to offset its costs in other ways. For instance, if it is able to sell a 
portion of its sawlogs for higher values than the investor is willing to offer, this will offset the tenure 
holder’s costs and allow it to continue to supply the remaining sawlogs to the investor. This is why logs 
may be sold to destinations outside of Northwest BC (BC interior, BC lower mainland, USA, overseas).  

Table 7 shows the delivered log cost information sorted so that 
the 30 lowest delivered log cost units are shown (starting with 
the unit with the lowest cost). The accumulated volume and 
weighted delivered log cost for that accumulated volume is also 
shown. Additionally, the years of supply for an annual volume 
requirement is provided. For example, the table shows that if 
the overall demand for logs is 100,000 m3/year, then only four 
geographic units need to be accessed if the development is to 
be amortised over 25 years, with an overall average delivered 
log cost of $72.43/m3. If a developer requires harvesting of 
600,000 m3/year on a project lifetime of 25 years, then the 
lowest cost option is to source that wood from 17 geographic 
units, at an average weighted cost of $78.49/m3. 

                                                      
9 It is the authors’ opinion that this is the primary cause behind the corporate failures that have occurred in northwest BC. 

The average delivered log 

cost of 100,000 m3/year for 

25 years is under $72.43/m3. 

 

The average delivered log 

cost of 600,000 m3/year for 

25 years is $78.49/m3.  
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Table 7. Geographic units with the lowest delivered log costs and years of supply for six annual volume requirements. 

Unit Name 

Weighted 
delivered 
log cost 
($/m3) 

Total 
Mature 
volume 

(m3) 

Cumulative 
mature 
volume 

Weighted 
cumulative 
delivered 
log cost 
($/m3) 

Years of supply based on an annual 
volume (m3/year) requirement of: 

1
0

0
,0

0
0

 

2
0

0
,0

0
0

 

3
0

0
,0

0
0

 

4
0

0
,0

0
0

 

5
0

0
,0

0
0

 

6
0

0
,0

0
0

 

Kitsumkalum River Lower 67.91 912,340      912,340  67.91 9 5 3 2 2 2 

Lakelse River East 70.22 509,719   1,422,059  68.73 14 7 5 4 3 2 

Kitimat Valley Lower 74.33 1,000,381   2,422,440  71.05 24 12 8 6 5 4 

Andi Creek 77.20 701,135   3,123,575  72.43 31 16 10 8 6 5 

Kitwancool Creek Mid 77.41 1,824,757   4,948,332  74.26 49 25 16 12 10 8 

Nalbeelah Creek 79.23 634,796   5,583,128  74.83 56 28 19 14 11 9 

Clear Creek 79.44 629,834   6,212,962  75.30 62 31 21 16 12 10 

Derrick Creek 79.54 476,346   6,689,308  75.60 67 33 22 17 13 11 

Terrace Airport 79.86 474,500   7,163,807  75.88 72 36 24 18 14 12 

Oliver Creek 79.90 416,357   7,580,165  76.10 76 38 25 19 15 13 

Kitimat Valley Upper 80.27 420,004   8,000,168  76.32 80 40 27 20 16 13 

Chist Creek Lower 80.73 702,071   8,702,240  76.68 87 44 29 22 17 15 

Burdick Creek 80.81 1,299,783   10,002,023  77.21 100 50 33 25 20 17 

Cranberry Junction 80.87 2,587,832   12,589,855  77.97 126 63 42 31 25 21 

Cedar River Lower 80.91 1,074,657   13,664,512  78.20 137 68 46 34 27 23 

Kitwanga River 80.94 722,378   14,386,890  78.33 144 72 48 36 29 24 

Kitwancool Creek Lower 81.35 757,046   15,143,935  78.49 151 76 50 38 30 25 

Grease Trail 81.40 1,040,712   16,184,648  78.67 162 81 54 40 32 27 

Cranberry River Lower 81.98 1,393,512   17,578,160  78.93 176 88 59 44 35 29 

McKay Creek 82.30 852,885   18,431,045  79.09 184 92 61 46 37 31 

Price Creek 82.68 359,613   18,790,658  79.16 188 94 63 47 38 31 

Sand Lake 82.80 549,663   19,340,321  79.26 193 97 64 48 39 32 

Kitseguecla Mountain 83.16 281,948   19,622,269  79.32 196 98 65 49 39 33 

Bolton Creek 83.42 339,213   19,961,483  79.39 200 100 67 50 40 33 

Kitanweliks Creek 83.60 975,171   20,936,654  79.58 209 105 70 52 42 35 

Kitseguecla River Lower 83.66 779,069   21,715,722  79.73 217 109 72 54 43 36 

Kiteen River West 84.09 443,302   22,159,025  79.82 222 111 74 55 44 37 

Sideslip Lake 84.10 930,133   23,089,158  79.99 231 115 77 58 46 38 

Erlandsen Creek 84.27 451,329   23,540,486  80.07 235 118 78 59 47 39 

Kitseguecla River Upper 84.59 608,107   24,148,594  80.19 241 121 80 60 48 40 

 

It is important to remember that the volumes in Table 7 are the combined mature sawlog and fibre log 
volumes.   
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3.2.1. Limitations:  

This model only applies to forest types that are currently identified as mature, i.e. older than 80 years. 
As noted in other sections of this report, it is possible that some stands may be commercially viable 
for harvesting earlier than this age; however, these stands or other young stands that will be maturing 
in the near future are not incorporated in the delivered log cost model at this time.  

The delivered log costs are modelled to a limited number of destinations, i.e. Terrace for sawlogs and 
Stewart and Kitimat for fibre logs. There are other potential destinations that could be developed for 
both sawlogs and fibre logs: in particular, Kitwanga has an existing small sawmill, and Terrace has 
recently seen the development of a pellet facility.  

The results of this model are only as good as the inventory information, and the inventory data for 
northwest BC is generally based on information that is decades old. New inventory information – like 
the sampling work described elsewhere in this report – would help improve confidence in the results 
of this model. 

This model demonstrates costing for geographic units independent of the control of the forests in 
those areas. For example, if a unit is within a Tree Farm Licence (TFL) or within First Nation Treaty 
Lands, access to volume from that unit would have to be negotiated with the holder of the TFL or the 
appropriate First Nation. 

3.2.2. Future opportunities 

Adapting this model for multiple destinations to support interest from investors that may be 
interested in facilities in locations like Kitwanga, Hazelton, Prince Rupert and Stewart.  

The impact of pricing for different log qualities could allow investors to understand how markets for 
forest products could complement or compete with proposed facility development.   

The effect of, and potential for, biomass harvest should be investigated. Since much of the material 
that is categorised as biomass gets handled in normal harvesting operations, If there were a demand 
for the material, it could result in a reduction in unit costs (e.g. for logging) and may impact other 
phases. 

Including consideration of the value of the logs as well as their cost could expand the utility of this 
modelling tool. 

 
 
 
 
  

Figure 21. Skeena Valley from Bornite Mountain. 



 
.ca Future Forest Products and Supply Streams for Northwest BC 

 

 
  Page 27 

 Natural Resource Solutions: Practical. Professional. Innovative. 

4. Potential Products and Markets 

Despite the large volume of forest resources in the area, a number of forestry businesses have been locally 
unsuccessful because of the challenges of operating a business in remote Northwest BC.  There are a 
number of factors involved, including demand, start-up costs, transportation costs, competition, resource 
availability, operating costs and others.   

For this part of the report, we took a close look at the factors that affect the success of business ventures 
in Northwest BC, and we gathered data relating to a number of products in the forestry industry.  While 
this products list is not exhaustive, it is thorough enough to give a valuable representation of most current 
and upcoming wood products.  Data was acquired through online sources as well as discussions with 
relevant professionals.  Not all sources provided data that pertained to Northwest BC; for example, one 
capital investment estimate is in Euros and from 2012.  Conversions were made when possible, using 
market currency ratios and online inflation calculators. Regardless, these estimates should not be taken 
as infallible; expenses, for example, may not be comparatively similar in Canada to those in Europe or 
other regions of the world.  We also do not 
recommend readers rely on these results for 
making final decisions regarding business 
ventures. These results should be a tool to 
help provide guidance towards potential 
business opportunities, which should then 
be supplemented with specific, thorough 
techno-economic or feasibility studies for 
the proposed product and business area.  
Tools from the first two parts of this project 
(Second Growth Supply and Delivered Log 
Costs) would provide valuable information 
for such studies.   

The Potential Products and Markets Tool 
can be obtained through Westland 
Resources Limited and may be made 
publicly accessible on the Westland 
Resource website. 

Figure 22. Wood veneer. 

Figure 23. Bridge construction with glulam and other wood 
products. 
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4.1. Methodology 

Each potential product was subject to a literature review and was graded according to a number of criteria 
to determine the general feasibility of manufacturing the product in Northwest BC.  The higher the total 
number assigned to a product, the greater its potential feasibility.  This assessment and the product list 
are by no means exhaustive, and any business venture should strive to undertake a full feasibility and/or 
techno-economic assessment for the product that is being pursued.  In addition, the information sourced 
regarding these products and their categories is constantly evolving, and as such these results should not 
be expected to be accurate indefinitely. Future renditions of market analyses of this extent would be 
valuable. Peer-reviewed research, online sources and direct communication with relevant professionals 
were used when possible.   

During the review, any products that showed significant indicators of non-feasibility were dropped from 
the market analysis.  The remaining products shown in the list are all considered feasible, and the grading 
merely indicates which products appear to be imminently feasible and which face some manageable 
challenges.  Products that already have production occurring in Northwest BC were graded lower in the 
Available Market category (explained below) to indicate that a local supply for that product is already 
present. 

This market analysis graded products using a system that rates each category relatively equal, primarily 
for demonstration purposes and in an attempt to capture a ranking that is useful to a wide range of 
investors. However, this is a dynamic tool, and investors may wish to modify the grading scheme to suit 
their particular objectives.  For example, most categories were graded somewhere between 1 and 6, but 
if an entrepreneur has outstanding objectives, then he/she could modify the grading for the relevant 
criteria and produce a ranking that is more tailored to his/her priorities.  For example, if the entrepreneur 
has access to such funding sources that capital investment is not a limitation, is interested in starting a 
venture that is progressively environmentally sustainable, and wants to employ as many people as 
possible, then the entrepreneur could modify the grading for these three categories. Specifically, the 
entrepreneur in this example would use smaller grades for the Capital Investment category (or remove it 
entirely from the list), and would use larger grades for both Job Creation and Sustainability categories. 
This tool is publicly available for this purpose. 

Some useful categories, such as transportation costs for shipping the final product to a viable market, 
were omitted from the assessment on the premise that not enough local or relevant data was available. 
Another category that would be valuable to consider would be the nature of the market for the product 
in question.  In particular, commodity-based markets would be graded lower because of the dependence 
on highly variable global markets.  In contrast, products that utilize specialty or niche markets would be 
rated higher because these products essentially create their own market, eliminating uncontrollable 
market fluctuations. This criterion was not included in this analysis because of project time constraints, 
but is recommended for future studies. The following is a description of each category used in the 
assessment.  

4.1.1. Capital Investment 

Capital investment refers to how high the costs would be to set up a business for the production of 
this merchandise. Examples of such costs could include purchasing land, constructing a plant, and 
acquiring equipment and machinery. Of the products analyzed, capital investment estimates ranged 
from only a few thousand dollars or less to within the hundreds of millions of dollars.  Therefore, 
products were graded according to the following scale: 
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0 = Over $50 million 
1 = $5 million to $50 million 
2 = $500,000 to $5 million 
4 = $50,000 to $500,000 
5 = $0 to $50,000 

Considering funding options and limitations, the two categories less than $500,000 were given 
disproportionately higher rankings (4 and 5 instead of 3 and 4) to indicate the disproportionate 
increase in opportunities available below $500,000 of capital investments.  

4.1.2. Profit Margin Ratio 

For profit margins, EBITDA margins (Earnings Before Interest, Taxes, Depreciation and Amortization) 
in particular were calculated. This margin was used because interest, taxes, depreciation, and 
amortization expenses were not consistently available throughout the literature reviewed, whereas 
selling, general and administrative expenses (SG&A) and cost of goods sold (COGS)—the two 
components in addition to total revenue that are required for calculating EBITDA margins—were more 
consistently publicly available. EBITDA margins are equal to or higher than Operating Profit Margins 
(OPM) because they do not factor in the costs of depreciation and amortization like OPMs do (Sraders, 
2018). In turn, OPMs are equal to or higher than Net Profit Margins (NPM) because they do not take 
into account interest and taxes like NPMs do (Kenton, 2019). In 2017, the average OPM of the 500 
companies in the Standard & Poor stock market index (S&P500) was 11% (Murphy, 2018). In the 
forestry industry, NPMs can vary from well below 10% to above 60% (Horton, 2015). It can therefore 
be inferred that EBITDA margins in the forestry sector, at minimum, are within this range as well. 
Locally, however, profit margins have been very low, as evidenced by a sequence of corporate failures 
in the forest industry since the 1980s (Tesluk, 2014). Therefore, our analyzed products were graded 
by EBITDA margins in the following way: 

0 = 0% to 5% 
2 = 5% to 15% 
3 = 15% to 30% 
4 = 30% to 45% 
6 = Over 45% 

EBITDA margins over 45% were ranked a 6 instead of a 5 because of the greater security that comes 
with such large EBITDA margins.  As market costs and sales vary, EBITDA margins will vary accordingly, 
and the lower the EBITDA margin, the more likely a business venture may not make a profit in a given 
year if the market conditions are unfavorable. Profit margins over 45% are advantageous not only 
because of their magnitude, but also because of the long-term security that they provide. 

4.1.3. Local Abundance of Required Species or Materials 

Generally, most products are manufactured using specific tree species, or, in the case of many value-
added and engineered wood products, the materials for the product may be pre-manufactured 
materials such as solid lumber parts (in the case of trusses) or composite wood parts (in the case of i-
joists). Some products such as Botanical Forest Products do not utilize woody materials: for these 
products this category represents the abundance of the item in question (e.g., salal or wintergreen). 
This category was graded using a generalized scale, with 0 representing no local availability (such as 
cherrywood and eucalyptus) and 4 being highly abundant locally (such as hemlock or blueberries). 
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4.1.4. Required Moisture Content 

Because of the wet climate of Northwest BC, locally harvested wood has a high moisture content (MC); 
therefore, products with a moisture content limitation may have relatively high drying costs. For 
example, Skeena Sawmills usually dries their products to a moisture content of approximately 25% 
(Gratian, personal communication, September 26, 2018), which is what is required by their major 
clients. Other products require moisture content as low as 3-5%. The grading for this category is as 
follows (in percentage moisture content): 

0 = 0% to 10%  
1 = 11% to 15% 
2 = 16% to 25% 
3 = Over 25% or irrelevant 

4.1.5. Extent of Research/Past Market Success 

This category is an indicator of the risk involved in starting up a business venture to produce these 
wood products.  Products that have been thoroughly examined through techno-economic 
assessments, feasibility analyses, pilot plants and projects, and/or successful business ventures were 
rated highly (up to 4). Products with one or more of these avenues lacking or indicating limited success 
were rated lower (down to 0).   

4.1.6. Available Market 

The available market criterion addresses the demand for the product in question, as well as the supply 
already in place within the market.  It also looks at whether it is a local or global market that would 
benefit from a new Northwest BC supply. This category is graded on a non-specific scale from low 
market demand and opportunity (0) to high market demand with a relatively untapped supply 
opportunity (4). 

4.1.7. Job Creation 

This category looks at direct job creation from product manufacturing.  For example, to start up a 
dissolving pulp mill, direct jobs would include how many people would be employed in production, 
administration, management, and maintenance.  It would not include indirect job creation such as the 
potential increase in businesses that utilize the wastes of a dissolving pulp mill such as a hemicellulose 
plant. This category has been graded as follows: 

0 = 1 or fewer jobs (jobs negated due to mechanization) 
1 = 2 to 5 new jobs 
2 = 6 to 20 new jobs 
3 = 21 to 50 new jobs 
4 = More than 50 new jobs 

4.1.8. Wood Source 

Northwest BC is home to a number of sawmills that process old growth and second growth lumber.  
However, there are currently no pulp or paper mills in the region, the waste products of which can be 
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used in a number of applications and products, from biomethane and hydrogen energy to biochar, 
xylitol and composite bricks (Kothari, Tyagi, & Pathak, 2010; Lai, 2010; Méndez, Paz-Ferreiro, Araujo, 
& Gascó, 2014; Meyer & Edwards, 2014; Raut, Ralegaonkar, & Mandavgane, 2011).  In addition, 
because old growth is becoming a finite resource, products that look to utilize second growth are 
considered to be environmentally more desirable than old growth and forestry professionals as well 
as industry demands are increasing the pressures to transition to second growth harvesting (Derow, 
2007; Mater, 2016; Myles, 2016). There is also significant potential for forest harvesting waste and 
residue to be utilized for a number of wood products.  Currently, the majority of this woody waste and 
residue is piled and burned to reduce fire hazards, and utilization is limited because of a lack of 
innovation in how to economically make use of these materials.  

This category has been organized to take into account the above factors, and has been graded as 
follows: 

0 = Old growth  
1 = Second growth saw logs or pulp/paper mill wastes and residues 
2 = Second growth pulp logs 
3 = All other mill wastes and residues 
5 = Harvesting wastes and residues 

The harvesting wastes and residues category has been ranked 5 instead of 4 because it is currently a 
largely untapped resource with high volumes being consistently produced.  Pulp/paper mill wastes 
were grouped into the grade 1 because of the absence of any pulp or paper mills in Northwest BC that 
could provide resources. 

4.1.9. Sustainability 

In a world where sustainability is becoming increasingly crucial, new business ventures may look to 
offer products that are a step ahead in sustainable initiatives.  Factors taken into consideration include 
greenhouse gas emissions from manufacturing, replacement or supplementation of petroleum 
products or other non-renewable/undesirable materials, degradation of rare or sensitive ecosystems, 
and the amount of wastes produced in manufacturing. This category was organized on a non-specific 
scale, with 0 being the least sustainable and 6 being highly sustainable. 

Ecological services such as carbon sequestration, water or air filtration, and human wellness were not 
included in the review of sustainability. Given the focus on carbon and air quality that has occurred 
because of recent wildfire seasons in the province, consideration of ecological services may be an 
opportunity in the future. In particular, there is an increasing interest in carbon effects from forest 
management (Westland, 2019). 

4.2. Results and Analyses 

The results of this assessment of potential products using the criteria and grading described above are 
shown in Figure 25. The analysis indicates that with the grading assigned by the authors to assess the 
listed feasibility criteria, the following five products are indicated as having the highest potential within 
Northwest BC:  

• Biomethane,  

• Combined heat and power,  

• Conifer essential oils,  
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• Lignin pulp moulded products, and  

• Northern bleached softwood kraft.  

This listing shows how the criteria that have been assigned may affect the ranking of possible products. 
For example, the top-ranked items receive their high ranking primarily because of the number of jobs they 
generate, and their ability to use woody waste. However, biomethane is still a technology in development, 
and northern bleached softwood kraft pulp is very capital intensive, so attracting an investor to develop 
such a facility will likely be challenging.  

This is not to say that the rankings are incorrect, but rather 
to demonstrate that the evaluation criteria - and scoring for 
those criteria – can potentially affect the rankings of 
potential products.  

A further demonstration of this point is when we look at the 
five products in Northwest BC that have the lowest rankings 
using the assigned grading: tonewood, high density 
fiberboard, shakes and shingles, log homes, and energy-
production flooring. Results like a lower number of jobs 
created, or the need for old-growth wood, contribute to the 
low rankings, but there exist several small operators in the 
region producing tonewood, shake and shingles, and log 
home builders, and these cottage industries are an important 
part of the local forest business community. 

For the products analysis, we have assigned a sample grading 
to each of the criteria and ranked the products according to 
those criteria.  Figure indicates the level of feasibility for each 
product according to this sample grading, and a version of 
the complete results can be found in Appendix H.  An excel 
spreadsheet used to produce this ranking will be provided as 
a separate document with this report for users to adjust the 

grading system to meet their priorities or values. 

Appendix I provides a research summary and references for the analysis of each product, but here we will 
take a closer look at the top five products and why they are rated highest, as well as the two lowest-
graded products and the reasoning behind their rankings.  
 

  

Potential forest products are 

assigned a ranking within 

specific criteria.  

 

The scorings for the criteria 

have been arbitrarily set for 

this report. 

 

However, the scoring can be 

changed to reflect a 

community’s values or 

investor’s priorities. 

Figure 24. In the forest, there are more than just trees that provide value. 
Photo credit: R. Brouwer 
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Figure 25. Grading of potential products included in this analysis. 
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4.2.1. Biomethane – Score 33 

Biomethane is a renewable form of natural gas, completely interchangeable with its traditional 
counterpart such that refineries, transport facilities, pipelines or products that use traditional natural 
gas (furnaces, power stations) are already compatible with renewable natural gas (RNG). Start-up 
capital ranges from US$ 2.5 million – 3.8 million (approximately CAD$ 3.9 million – 5.0 million) (Li, Liu, 
Farahani, Gao & Huo, 2017). This places Capital Investment for this product in grade two. Iaquaniello, 
Centi, Salladini & Palo (2018) show that EBITDA profit margins can be as high as 45% for this product, 
grading it as four in Profit Margin Ratio. Because this product can be produced from any tree species, 
it was graded as a four in Local Abundance of Required Species or Materials. No sources could be found 
indicating the ideal range of moisture content for the wood used in producing biomethanol, but the 
Renewable Natural Gas Technology Roadmap for Canada produced by Canadian Gas Association 
(2014) suggests that higher moisture content in wood negatively impacts the production process.  
Therefore, this product was graded one in the Required Moisture Content. Although there are a 
number of techno-economic assessments and other scientific research articles published regarding 
the production of biomethane, there are few facilities or pilot plants currently in place because of the 
relatively new technology associated with the process. Therefore, the product was graded three in the 
Extent of Research/Past Market Success category.  Biomethane was graded four in Available Market 
because of its one-to-one 
interchangeability with 
traditional natural gas; being a 
greener option than petroleum 
based natural gas, it is also a 
preferable option for consumers, 
increasing its marketability. The 
only setback in market 
considerations is the lack of 
awareness of consumers of this 
sustainable alternative to 
traditional natural gas.  
According to Andersson (2013), a 
typical biomethane plant would 
employ about 85 people, grading 
it four in Job Creation. The Renewable Natural Gas Technology Roadmap for Canada (2014) illustrates 
that biomethane can be produced from all types of woody material, including harvesting residues, as 
well as agricultural and municipal wastes; this grades biomethane as a five in Wood Source. This 
Roadmap suggests that RNG is not only carbon neutral, but is useful in reducing waste build-up as 
well, making it a green energy source.  In addition, novel technologies are finding ways to efficiently 
convert natural gas into other fuels such as gasoline, diesel, jet fuel, and many others (Green Car 
Congress, 2014; Hamilton, 2008). With this technology a renewable resource has the potential to 
displace a large range of petroleum-based products. Therefore, biomethane has been graded 6 in 
Sustainability.   

These results total 33 points for biomethane, the highest grading of all products considered in this 
analysis.  This scoring does not take into consideration the costs of resource transportation to the 
facility or transportation of product to market. However, with the significant natural gas infrastructure 

Figure 26. Renewable Natural Gas can be made from plant matter. 
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in place, and the potential opportunity to ship RNG through LNG Canada or the proposed Kitimat LNG 
project, it is estimated that transportation costs of product to market may be relatively low. The 
market analysis indicates that producing biomethane is advantageous because of its high profit 
margins, the significant natural gas infrastructure in Northwest BC that could transport RNG, the large 
number of people employed by a facility, the market availability, the local surplus of wood wastes to 
utilize, and the opportunity for this carbon-neutral product to replace less sustainable energy sources. 
The only limitations to this product are that moisture content of the woody resources may impact 
production efficiency, which may lead to higher costs for Northwest BC wood to be dried to an 
effective level, and the high capital investment costs. Overall, this analysis strongly promotes further 
evaluation to confirm the potential for RNG success in Northwest BC.  It is recommended that an 
investor be aware of the challenges of introducing a new product into the market, and the need to 
secure infrastructure that can transport the final product. 

4.2.2. Combined Heat and Power – Score 29 

Combined heat and power (CHP) is a long-
standing technique for energy generation 
and can utilize a number of different fuels 
(Zafar, 2019).  In this case we are considering 
CHP from woody resources. A CHP facility 
would be able to provide heat and power to 

an area as small as a single facility to an 
entire community subdivision (Better 
Buildings Initiative, 2017).  Excess 
power can also be put back into the 
grid for further financial gains; a facility 
of this type would provide significant 
profit margins by way of substantial 
savings in energy costs from the grid 
(Clarke, Freihaut, Lin & Pletcher, 2012).  Energy in a CHP facility can come from sawn lumber, sawmill 
wastes, or harvesting residues, of any tree species, allowing for the opportunity to use under-utilized 
resources (Clarke, Freihaut, Lin & Pletcher, 2012).  CHP facilities around the world have shown 
successful results, all the while showing exemplary environmental and economic benefits (Better 
Buildings Initiative, 2017).   

However, limitations to this product include the negative impact that wood moisture content has on 
conversion efficiency, which translates to higher wood drying costs in Northwest BC where the 
moisture content of trees is relatively higher than the province’s interior.  One pilot study required 
only 8 employees to cover management and maintenance, although larger facility would employ more 

Figure 28. Large-scale Combined Heat and Power. 

Figure 27. Forestry residues. 
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people (EPA CHP Partnership, 2015). Capital investments for a CHP facility can range from $689,000 
to over $100 million, potentially posing limitations for investors depending on the project size (Amber, 
Day, Ratyal, Kiani & Ahmad, 2018; Better Buildings Initiative, 2017; EPA CHP Partnership, 2015).   

Overall, starting a CHP facility in Northwest BC appears to have the potential to be very successful. 
Further analyses on a CHP feasibility in Northwest BC would be needed to confirm this result. If 
feasible, a CHP facility could provide a valuable alternative to traditional energy sources from the grid 
while capitalizing on waste products that are currently underutilized.   

4.2.3. Conifer Essential Oils – Rank 3, Score 28 

Conifer essential oils are relatively easy to produce compared to other medicinal plants (Thomas & 
Schumann, 1993).  These products are used in the medicine, pharmaceutical, cooking, and cosmetics 
industries (Thomas & Schumann, 1993).  They can be produced by steam distillation or volatile solvent 
extraction of the needles, twigs, or crushed cones up to one cm in diameter (Check, 2003). Oil from 
cedar foliage has been used for room sprays, talcs, insecticides, embalming fluids, microscope slide 
slips, industrial cleaners, deodorants, pharmaceuticals, cleaning fluids, salves and cold remedy salves, 
liniments, reodorized sawdust logs or instant fire logs, perfumes, shoe polishes, and soaps; oils from 
the Pinaceae family are used for fresheners, disinfectants, colognes, bath preparations, leather 
products, soaps, deodorants, inhalants, detergents, and vaporizer liquids, and aromatherapy; and oils 
from Hemlock can be used for similar purposes to all of those listed above (Food and Agriculture 
Organization of the United Nations, 1995). 

Most successful new ventures for 
essential oil production are small in scale 
and produce mainly for a local market 
(Thomas & Schumann, 1993).  These 
businesses can cost as little as $10,000 
(Check, 2003). Because of low operating 
and production costs, profit margins are 
reasonable, even though total annual 
income is relatively low. Because of the 
lower profits, this type of business is 
often part time to complement other 
income sources (Che ck, 2003). Essential 
oils can be made from virtually any tree 
species, as well as many herbs and forbs, 
and therefore there is a high abundance 

of resources for this product in Northwest BC.  Harvesting residues can also be utilized, increasing the 
availability of resources even further (Thomas & Schumann, 1993).  Moisture content of the resources 
does not impact the production process because the materials are placed in an aqueous solution for 
oil extraction. Production of these oils is highly sustainable, because it can utilize waste materials from 
forestry, and no hazardous chemicals are required in the production of the oils.   

The only major disadvantages to this product are that income is limited (larger ventures that would 
provide more income show a lower success rate because of the global market being fairly 
monopolized) (Thomas and Schumann, 1993), and minimal job creation.  

Figure 29. Conifer essential oils. 
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Overall, a small business venture producing essential oils from conifers would benefit the Northwest 
BC economy and provide uses for harvesting wastes, provided that an investor understands the limited 
profit from such an endeavor. There are opportunities in place for small scale success due to the 
opportunity to take advantage of local factors such as local features and tradition and cultural 
connections. 

4.2.4. Northern Bleached Softwood Kraft – Rank 4, Score 27 

Northern bleached softwood kraft (NBSK) is a high-grade pulp made from conifers and typically used 
as a reinforcement for paper products.  Virtually all softwood species can be used for the production 
of NBSK (US Environmental Protection Agency, 1997).  Softwood kraft is the second largest production 
pulp in the world, second only to eucalyptus (Numera Analytics, n.d.).  Start-up capital costs range in 
the billions of dollars, but as of the late ‘90s, profit margins were also considered very high, offsetting 
the high costs (US Environmental Protection Agency, 1997). A minimum of 400 employees are required 
to run a typical NBSK facility (US Environmental Protection Agency, 1997), and such a facility would 
have access to high volumes of required resources in Northwest BC, since the region is dominated by 
coniferous species.  Additionally, having an NBSK mill in Northwest BC would increase the demand for 
pulp logs, which are abundant in the region. However, delivered log costs vary, and may be too 
expensive for a feasible mill depending on market conditions, forecasted lumber supplies, and where 
the resources are acquired.  NBSK processes are constantly being researched and refined, and as a 
result, pollutant emissions have dropped sharply, although they are still considered an environmental 
concern (US Environmental Protection Agency, 1997).   

Overall, an NBSK mill would be suitable 
for Northwest BC, provided that two 
significant obstacles can be overcome.  
First, that the extremely high start-up 
capital can be attained, and second, that 
resource (raw material) costs do not and 
will not outweigh profits.  Even if these 
two challenges are met, there will 
continue to be a significant risk 
associated with such a global 
commodity.  This has been apparent with 
the bankruptcies of a number of local mills in the last four decades (Tesluk, 2014). Recognizing the risk 
associated with an NBSK mill start-up despite the high ranking of the product in this analysis is a good 
indicator of the value of having a “commodity vs niche market” criteria in future studies on product 
feasibilities. 

4.2.5. Lignin Pulp Molded Products – Rank 5, Score 26 

Lignin Pulp Molded Products (LPMP) are rigid packaging materials that can replace plastic and 
Styrofoam alternatives.  They can be produced from post-consumer paper products, which are 
dissolved into a pulp and then pressed into customized packaging forms. According to Pulp Packaging, 
start-up costs for such a facility are in the millions of dollars (Personal communication, November 19, 
2018). One source indicates a profit margin of 10.3% (Esco Technologies Inc., 2017). A molded pulp 
facility can employ anywhere from 50 to over 100 employees (Pacific Pulp, personal communication, 

Figure 30. Kraft pulp products. 
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November 19, 2018; Michelson Packaging, personal communication, November 19, 2018), and can 
utilize municipal paper recycling programs. The City of Terrace currently ships its recycled paper from 
the curbside program to a receiver in the lower mainland (Regional District of Kitimat-Stikine, Personal 
Communication, December 05, 2018), but the Regional District of Kitimat-Stikine’s recycling program 
often struggles to find feasible receivers for recycled pulp products (Do Your Part Recycling, personal 
communication, December 06, 2018). An anonymous source claims that the majority of western 
Canada’s recycled pulp supplies are monopolized by Cascades Recovery+ in Vancouver (Personal 
communication, 2018).  

Overall, a molded pulp facility could benefit Northwest BC provided that the investor understands the 
challenges of entering a highly competitive market.  

4.2.6. Tonewood – Rank 49, Score 16 

Tonewood products are high quality sheets of wood, usually spruce, that hold excellent sound qualities 
and are used for making instruments such as guitars.  Spruce is the ideal species because of its high 
stiffness-to-weight ratio. In particular, Sitka spruce is highly sought after because of its availability and 
tone (Clowes, Kaldjian & Barber, 2016; The Fellowship of Acoustics, 2018).  Cedar is also a top species 
for tonewood, as well as maple and a number of exotic species (Bourgeois, 1994; Andrews, n.d.).  

A venture for tonewood production can employ upwards of 22 people, and capital investment can 
range depending on the scale of production (Ecotrust, 2002). Larger ventures usually require a kiln for 
drying, a bandsaw, chainsaw, and potentially many more automated or man-powered machines 
(Denzel, 2017). Operating profit margins can be fairly high, especially for larger ventures. There is a 
moderate amount of supply in Northwest BC for a tonewood venture, specifically Sitka spruce old 
growth, but the demand for this resource is already significant.  A set-back of tonewood production in 
Northwest BC is the requirement for the wood to be dried to a very low moisture content, which 
requires significant energy for local trees which contain a relatively high moisture content compared 
to those in other parts of the province.  The current tonewood market is mainly monopolized by a few 

Figure 31. Lignin pulp molded products. 
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large producers, with some smaller ones such as Terrace’s High Mountain Tonewood capitalizing on 
market gaps.  

Overall, the grading for tonewood production in Northwest BC came out quite low, however, a large 
component of this is that there is an established business already in place in Northwest BC. Conversely, 
although this indicates that feasibility for another tonewood business may be fairly low, it does 
indicate that one tonewood production facility can 
clearly be successful in Northwest BC.  This 
company is a good example of the benefit of 
working in a niche market.  The company, High 
Mountain Tonewood, capitalized on a unique 
hybrid of spruce found primarily in Northwest BC 
and created a demand for this “rare” tonewood.  

The product was also graded lower because the 
competitive demand for old growth spruce in the 
area is high. However, the volume of spruce 
required by a tonewood company is low in 
comparison to other buyers; a tonewood company 
can survive on only one or two large spruce per 
year.  As a result, a tonewood company would 
probably not face significant difficulties in acquiring 
their desired quota of spruce.  

4.2.7. High Density Fiberboard – Rank 50, Score 15 

Hardboard, or high-density fiberboard (HDF) is a non-structural engineered wood product that is 
produced from exploded wood fibers that have been highly compressed with high temperature and 
pressure (Indian Institute of Technology, n.d.).  Hardboards can be tempered using linseed oil or 
alternatives to increase the hardboard waterproofing, impact resistance, hardness, and rigidity 
(Ampersand, n.d.). 

High density fiberboard is a relatively uncommon product in today’s market.  Market demand crashed 
in 2007 and is still 51% below 2007 levels (IndexBox Marketing, 2018). The most common species used 
for HDF are pine, aspen, birch, beech, oak, and maple (US Environmental Protection Agency, 2002). 
While some of these species are present in Northwest BC, only pine is present in volumes sufficient 
for consistent harvesting. According to Compilation of air pollutant and emission factors from the 
Emission Factor and Inventory Group of the US Environmental Protection Agency (2002), 
manufacturing of HDF using the “dry process” requires moisture content to reach virtually zero for 
dimensional stability and mechanical properties; however, there is also a “wet process” for producing 
hardboard, although certain qualities of this type of hardboard are sub-par to those of the dry process 
HDF.  Compilation of air pollutant and emission factors also indicates that hardboard can be produced 
from sawmill wood wastes like chips and sawdust.  The production of hardboard contributes to 
environmental pollution, including formaldehyde and CO2 emissions, although novel production 
processes are improving sustainability (Gonzalez-Garcia et. al., 2009). Labor requirements for an HDF 
plant are usually over 200 employees, and capital investments are around C$228 million (US 
Environmental Protection Agency, 1979). Extrapolating from statistics from Baird & Schwartz (1952) 
and McKeever (1979) indicates that profit margins can be anywhere between 5% and 25%. However, 
the antiquity of these sources merits further research to confirm current profit margin ranges.  

Figure 32. Violin tonewood. 
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In conclusion, high density fiberboard 
appears to be a challenging venture for 
Northwest BC, particularly because of 
its high capital costs, the limited 
market demand for HDF, the 
environmental concerns, and the 
limited available feedstock. Should 
more eco-friendly additives be 
developed, or niches for Hemlock- and 
Balsam-based hardboard be 
identified, the results of this analysis 
would likely grade this product higher 
on the products list.   

4.3. Summary and Recommendations 

This market analysis for wood product opportunities in Northwest BC is provided as a (hopefully valuable) 
tool for current and prospective businesses.  As Northwest BC moves forward in economic development, 
this analysis will shed some light on what kind of forest industries are suitable and sustainable to the 
region.  Local, long term businesses are vital to the success and stabilization of Northwest BC’s economy, 
and this tool will be a stepping stone in determining what type of forest-related ventures can meet these 
criteria. 

As previously mentioned, this tool has been compiled to compare different criteria in a non-weighted 
approach, in order to provide unweighted results that can be useful to all audiences exploring business 
start-up opportunities.   

In addition, the analysis tool will be made publicly available so that each community or business that is 
considering forest-based options and opportunities can weight certain criteria in accordance with their 
community values or their specific requirements.  

Further studies relating to potential products in Northwest BC are recommended as follows: 

• Complete in-depth feasibility and techno-economic assessments for the analysed products to 
further quantify their opportunities in Northwest BC. 

• Conduct future iterations of this analysis to take into account the constantly evolving market 
conditions and emerging new products and technologies.  

• In future analyses of products, address the nature of the market being targeted by each product; 
specifically, if it is a commodity or niche market, since this has large implications for investors. For 
example, a product in a niche market may provide long-term, stable income of a moderate 
magnitude, whereas a product in the global commodity market may provide much larger 
economic returns, but also be dependent on uncertain and variable market conditions.   

 

 

 
 
  

Figure 33. High Density Fiberboard. 
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5. Conclusion 

Overall, Northwest BC stands ready for a robust and healthy economy that taps into the unique expanse 
of natural resources that the region has available.  This report will provide some of the stepping stones to 
furthering business investors’ endeavors, and should help stabilize and support local businesses in the 
region.   

This Future Forest Products and Supply Streams for Northwest BC report will help communities and 
businesses that work in or with the natural resource industry of northwest BC to gain a better 
understanding of  

• The forest potential of the region  

• The costs associated with resource acquisition for product production and  

• Potential products that can utilise the region’s forest resources.   

The results of this report will help business ventures begin to make educated decisions on what products 
can be sustainably produced in the region.  Additionally, Future Forest Products and Supply Streams for 
Northwest BC can help business prospectors, angel investors, and venture capitalists plan or support start-
ups. This report and all of its supplementary documents are available to the public and may be hosted by 
any businesses or groups that wish to do so to better circulate the information herein.   

Although the findings in this report will be very valuable in providing localized information and guidance 
for an improved and stabilized economy, it is not the entire solution, and more work will be needed. The 
following are recommendations regarding additional work: 

5. Regarding forest inventory data10 
a. Investigate the distribution and extent of spaced and unspaced stands, and confirm the 

impact on predicted inventory volumes related to the practice of spacing 
b. Investigate the distribution and extent of biomass through field sampling 
c. Review and update as necessary the designation of “operable” forest land and of the 

“timber harvesting land base” to ensure all appropriate data is  
d. Develop and improve the forest inventory through acquisition and analysis of remote 

sensing data, e.g. LiDAR  
e. Consider use of sampling data and additional statistical analyses to update the forest 

inventory.  
6. Regarding delivery costs of logs and biomass 

a. Investigate the effects on delivered costs by including biomass as a delivered product    
b. Include a wider range of destinations for the delivered log cost model 
c. Work with local communities to determine the age(s) when harvesting of second growth 

will be considered generally acceptable 
7. Regarding potential forest-based products11 

a. Work with local communities to determine the criteria of importance to them so that they 
can adjust the grading and ranking of potential products to align with community values 

b. Conduct deeper studies of potential products identified by stakeholders or communities 
as being of particular interest  

c. Conduct future iterations of this analysis to take into account the constantly evolving 
market conditions and emerging new products and technologies 

                                                      
10 Also see section 2.3.6 
11 Also see section 4.3 
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d. Investigate the inclusion of climate change and/or carbon effects in the criteria for 
potential products  

e. Include consideration of whether a product is targeted towards a commodity or niche 
market.   

In addition to the above recommendations, we also observe that numerous organizations and non-profit 
groups exist throughout BC that work to address the needs for innovation and economic research in the 
province, but few focus their efforts on Northwest BC specifically.  Therefore, two additional broad 
recommendations stemming from this project are:  

Additional resources need to be focussed on the potential of the natural resources in Northwest 
BC for innovation and economic development, and local representation needs to be included in 
the identification, prioritization, delivery and direction of future efforts. Programs or projects 
dedicated to furthering the potential of Northwest BC’s forest economy need to be coordinated 
and conducted in a cooperative manner amongst stakeholders to avoid duplication of efforts and 
encourage communication. (I.e. avoid the creation of “silos”.) 

Finally, given the extent of impacts from insects and wildfire throughout the rest of British Columbia, the 
importance of these recommendations cannot be understated. Northwest BC will be critical to the future 
of BC’s forest economy, both in terms of future timber supply, but also in terms of (currently) resilient 
forests. To paraphrase a statement by Chief Don Roberts of the Kitsumkalum First Nation at the Working 
Roundtable on Forestry in 2008: “The trees are here. We’re not going anywhere. We are the trees. We 
know the trees.” 

With a healthy abundance of local businesses, communities in Northwest BC can begin to find stabilized 
economies that don’t rely on the economic booms—and ultimately the inevitable busts that follow—that 
are typical of large-scale, remotely headquartered projects.  Past experiences have shown that innovation 
and research tailored to the region are key to the success of local business and industry start-ups. This 
report is just one of what we hope will be several additional projects dedicated to furthering the 
understanding of the potential and specific needs of Northwest BC’s economy.   
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Acronyms  

 
2G  Second growth 
APA  American Plywood Association – The Engineered Wood Association 
AT  Alpine Tundra 
BA  Basal Area 
BA  Balsam 
BAF  Basal Area Factor 
BAFA  Boreal Altai Fescue Alpine 
BCTS  British Columbia Timber Sales  
BCTMP  Biochemical Thermo Mechanical Pulp  
BEC  Biogeoclimatic Ecosystem Classification 
BFP  Botanical Forest Products 
BH  Breast Height 
CAT  Category 
CGNF  Call Grade Net Factor  
CHP  Combined Heat and Power 
CLT  Cross-Laminated Timber 
COGS  Cost of Goods Sold 
CMA  Coastal Mountain-heather Alpine 
CWH  Coastal Western Hemlock 
DBH  Diameter at Breast Height 
DLC  Delivered Log Costs 
DP  Dissolved Pulp   
EBITDA  Earnings Before Interest Taxes Depreciation and Amortization 
ESSF  Engelman Spruce – Subalpine Fir 
ETL  Ethylene-to-Liquids 
EWP  Engineered Wood Products 
FIZ  Forest Inventory Zone 
GIS   Geographic information system 
HDF  High Density Fiberboard 
HE  Hemlock 
ICH  Interior Cedar – Hemlock  
IPC  Integrated Plot Center 
LiDAR  Light Detection and Ranging 
LNG  Liquid Natural Gas  
LMNP  Lignin micro- and nano-particles 
LPMP  Lignin Pulp Moulded Products 
LSL  Laminated Strand Lumber 
LVL  Laminated Veneer Lumber 
MC  Moisture Content 
MDF  Medium Density Fiberboard 
MFLNRORD  Ministry of Forestry, Lands, Natural Resource Operations and Rural Development 
MH  Mountain Hemlock 
MSR  Machine Stress Rated 
NBHK  Northern Bleached Hardwood Kraft 
NBSK  Northern Bleached Softwood Kraft 
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NCC  Nano-Crystalline Cellulose  
NMP  Nano/Micro-Particles 
OCM  Oxidative Coupling of Methane 
OPM  Operating Profit Margins 
OSB  Oriented Strand Board 
PIWP  Polymer Impregnated Wood Products 
PPSWR  Probability Proportional to Size and with Replacement 
PSL  Parallel Strand Lumber 
PSYU  Public Sustained Yield Unit 
QMD  Quadratic Mean Diameter 
RESULTS Reporting Silviculture Updates and Land Status Tracking System 
RMP  Refiner Mechanical Pulping 
RNG  Renewable Natural Gas 
SCL  Structural Composite Lumber 
SG&A  Selling, General & Administrative Expenses 
SHP  Separate Heat and Power 
SI  Site index 
SPH  Stems per hectare 
SRMP  Sustainable Resource Management Plan 
SWG  Silviculture Working Group 
TFL   Tree Farm Licence 
THLB  Timber Harvesting Land Base 
TMP  Thermo Mechanical Pulp 
TRIM  Terrain Resource Information Management 
TSA  Timber Supply Area 
VQO  Visual Quality Objectives 
VRI  Vegetative Resources Inventory 
VSF  Viscose Staple Fiber 
VTC  Viscoelastic Thermally Compressed Wood 
WCB  Worker’s Compensation Board 
WCC  Wood Cement Composites 
WHA  Wildlife Habitat Area 
WPC  Wood Products Council 
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Appendix A: Second Growth Sample Area 

 
The following map outlines the fenced area that was considered for sampling.  According to VRI data, each 
polygon sampled was allocated to one of the five categories (CAT 1 to 5), which are colored coded on the 
following map.  Only those polygons that contain a sample plot are identified on the map. Polygons 
available for sampling were those fully or partially located within 500 m of roads within the fenced area 
and meeting certain stand criteria. The fenced area was chosen based on the high rate of logging occurring 
within the Kalum and Kitimat valleys contained therein, which provides a high proportion of second 
growth stands to be sampled.  
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Appendix B: Second Growth Area of Interest 

The following map outlines the area of interest for second growth sampling: the lower elevation variants 
of the Coastal Western Hemlock (CWH) subzones of the onshore portion of the former Kalum Forest 
District. The CWH subzones are where the majority of forest harvesting has occurred within the region. 
Therefore, the sampling work done in this study can be used to extrapolate volume and inventory data to 
the forest polygons within these subzones. All the sampled areas are within the area of interest.  
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Appendix C: Second Growth Sampling Procedures 

The following is a memorandum compiled for the field sampling portion of this study.  The author, Kevin 
Hardy, RPF (ret), designed the field sampling techniques therein based on the scope and methodology of 
the 2018 Vegetation Resources Inventory BC - Ground Sampling and Procedures from the Ministry of 
Forests, Lands and Natural Resource Operations, except for the exclusion of some variables that were not 
considered relevant to this project. 
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Appendix D: Second Growth Sampling Results Data 

 
 
The following pages show the numerical results summarized from the raw data collected in the field.  Full 
cruise compilations were executed on the field data to produce these results.  Each page summarizes the 
findings within each CAT.  
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Appendix E: Delivered Log Cost Data Methodology 

The following is a description of the data management and geographic information system (GIS) 
methodology and steps taken to assemble the Delivered Log Cost (DLC) dataset and build the DLC 
spreadsheet: 

1. Started with the forest inventory compilation file created for second growth sampling: 
• Replaced incomplete TFL 1 forest inventory data with newer Cascadia VRI.  This covered TRIM 

mapsheets 93L071, 061, 052, 051, 041, 031 and 021. 
• Replaced some missing VRI polygons with a 2014 version of TFL 1 forest inventory which had 

been rolled into VRI by Inventory Branch for a separate project.  Included parts of mapsheets 
103I059 and 103P046 

2. Added the following harvest netdowns to the file (100% netdown unless otherwise noted). 
• Ownership Class, i.e. private land 
• Parks and protected areas 
• Hanna-Tintina protected area 
• Managed Licences (e.g. Woodlots) 
• Terrain Class IV (50% netdown) 
• Terrain Class V (90% netdown) 
• Operability for TFL41, TFL1 – areas outside the operability line were subject to a 100% netdown 
• Harvest Method Mapping for Kalum and Nass TSAs – Areas not considered operable were 

subject to a 100% netdown 
• Kalum SRMP polygons, including 

o Kiteen-Cedar Partial Retention (50%) 
o Kiteen-Cedar Full Retention 
o Lakelse Lake Zone 1 
o Lakelse Lake Zone 2 (50%) 
o Upper Kitsumkalum 
o Miligit Creek Sensitive area 
o Williams-Thomas/Clore Landscape Corridor 
o Skeena Islands 

• Cranberry SRMP polygons, including 
o Water Management Units 
o Ecosystem networks 

• Growth and Yield plot, 50m buffer 
• RESULTS forest cover reserves 
• Grizzly bear WHA 
• Coastal tailed frog WHA 
• Goat Winter Range 
• Old Growth Management Areas 
• BEC 

o TFL1 
▪ AT (now BAFA or CMA) 
▪ ESSF 
▪ MH (50%) 

o TFL41 
▪ AT (now BAFA or CMA) 
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▪ ESSF 
▪ MH 

o Kalum TSA 
▪ AT (now BAFA or CMA) 
▪ ESSF 
▪ MH (50%) 

o Nass TSA 
▪ AT 

o Cranberry TSA, Kispiox TSA 
▪ AT (now BAFA or CMA) 

o Remainder of Kispiox TSA: as for Cranberry TSA, plus 
▪ AT (now BAFA or CMA) 

• Stand Related 
o TFL1 

▪ Deciduous leading 
o TFL41 

▪ Deciduous leading 
o Kalum TSA 

▪ SI<10 
▪ Deciduous leading 

o Nass TSA 
▪ SI<9 
▪ Deciduous leading 

o Cranberry TSA  
▪ Spruce SI<10 
▪ Pine SI<11 
▪ Deciduous leading 
▪ Hemlock leading with Cedar and Balsam and Site Index (SI) <9  

o Geographic units that were within the remainder of Kispiox TSA: as for Cranberry TSA, 
plus  

▪ Spruce SI<10 
▪ Pine SI<11 
▪ Deciduous leading 
▪ Hemlock with C and B SI<9  

• Visual Landscape Inventory 
o Nass 

▪ Preservation VQO 
▪ Retention VQO 

o Cranberry 
▪ Preservation VQO 
▪ Retention VQO 

o Geographic units that were within the remainder of Kispiox TSA (this group of netdowns 
are new and reflect the Cranberry TSA) 

▪ Preservation VQO 
▪ Retention VQO 

2a. For additional information, net downs were not applied to the following: 
• Community Watersheds 
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• Recreation sites and trails that did not explicitly indicate they were reserved from harvest 
o U.R.E.P. 

• Forest polygons > Age Class 6, Height Class 2 or less 
• Forest polygons < Age Class 5, unless Pine 
• Environmentally Sensitive polygons:  

o ESA  
o Es1, Ew1, Er1, Ep1, Ea, Ec1, Eh1 
o Es2, Ew2, Er2, Ep2 

• Non-commercial brush (the original file contained only those inventory polygons which have a 
tree species component) 

• Geographical areas not covered in this DLC project 

3. Developed DLC unit boundaries, which are based on Region/Compartment boundaries, with a few 
changes to better reflect log transportation. 

4. Intersected data with DLC units.    

5. Export resultant data to spreadsheet format. 

6. Data summarised from spreadsheet and utilised in development of a delivered log cost summary. 
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Appendix F: Delivered Log Cost Maps 

The following maps show the locations of the Geographic Units that are used in the delivered log cost 
model. 
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Appendix G: Detailed Delivered Log Cost Results for each Geographic Unit 

The following tables provide information for each of the Geographic Units included in the Delivered Log 
Cost model. Table G1 summarises costs for each Unit and provides the delivered log cost based on the 
distribution of sawlogs and fibrelogs within each unit, which are sent to different destinations. The sawlog 
and fibrelog distribution is shown in Table G2. The units are arranged alphabetically. See the map in 
Appendix F to locate each unit. 

Table G1. Costs for each geographic unit, including weighted delivered log cost. 

Geographic 
Unit_Name 

"Fixed" costs 
(Admin, O/H, 
Road mngt, 
post-log,  
stumpage) 
($/m³) 

Road 
Develop
ment 
Cost 
($/m³) 

On 
Truck 
Cost 
($/m³) 

Silvicult
ure 
Cost 
($/m³) 

Sawlog 
Hauling 
Cost 
(Terrace) 
($/m³) 

Fibre log 
Hauling Cost 
(Kitimat or 
Stewart) 
($/m³) 

Profit & 
Risk 
($/m³) 

Weighted 
Delivered 
Log Cost 
(DLC) 
($/m³) 

Alder Creek 16.48 8.29 47.80 1.28 11.29 8.46 7.10 100.80 

Andi Creek 16.48 4.63 28.50 2.18 14.99 27.08 5.35 77.20 

Anudol Creek 16.48 7.75 46.30 1.76 24.75 20.51 7.71 109.10 

Axnegrelga Creek 16.48 7.46 30.00 2.83 24.64 33.50 6.00 86.05 

Bish Creek 16.48 11.02 39.00 2.64 17.59 33.88 6.40 91.33 

Bolton Creek 16.48 9.88 39.00 0.96 12.50 10.72 5.81 83.42 

Bonney Creek 16.48 5.66 29.25 2.68 27.59 23.67 6.23 89.11 

Burdick Creek 16.48 4.65 28.50 2.03 15.26 31.02 5.62 80.81 

Cedar River Lower 16.48 8.01 33.00 1.12 10.33 21.08 5.62 80.91 

Cedar River Upper 16.48 8.36 44.80 1.13 21.93 39.86 7.11 100.91 

Chimdemash Creek 16.48 9.57 47.80 1.32 12.91 22.84 6.66 94.88 

Chist Creek Lower 16.48 8.18 39.00 0.71 10.81 9.43 5.61 80.73 

Chist Creek Upper 16.48 8.88 43.40 1.06 7.51 17.63 6.05 86.61 

Clear Creek 16.48 7.64 34.50 1.21 10.07 19.37 5.52 79.44 

Clore River Lower 16.48 8.31 39.65 1.32 12.10 15.32 6.25 89.40 

Clore River Mid 16.48 8.29 39.65 1.62 8.43 19.20 6.58 93.78 

Clore River Upper 16.48 7.63 37.50 3.43 19.15 24.10 6.50 92.69 

Coldwater Creek 16.48 9.19 47.80 0.75 11.29 8.46 6.56 93.59 

Cordella Creek 16.48 9.41 47.80 2.79 13.19 24.57 6.52 93.02 

Cranberry Junction 16.48 5.40 30.00 2.22 14.96 28.51 5.62 80.87 

Cranberry River 
Lower 16.48 7.20 29.25 2.47 17.63 32.39 5.70 81.98 

Cranberry River 
Upper 16.48 7.62 37.50 1.34 14.96 28.51 6.37 90.94 

Dasque Creek 16.48 9.92 58.10 0.91 10.18 12.97 7.64 108.14 

Davies Creek 16.48 8.99 47.80 0.82 16.37 14.45 6.60 94.08 

Derrick Creek 16.48 5.21 28.50 2.70 18.55 26.26 5.52 79.54 

Douglas Channel East 16.48 11.76 47.80 2.28 11.57 14.68 6.79 96.71 

Douglas Channel 
West 16.48 11.84 47.80 3.80 17.59 33.88 6.81 96.88 

Dragon Lake 16.48 8.51 43.30 3.13 16.13 34.52 7.30 103.54 
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Geographic 
Unit_Name 

"Fixed" costs 
(Admin, O/H, 
Road mngt, 
post-log,  
stumpage) 
($/m³) 

Road 
Develop
ment 
Cost 
($/m³) 

On 
Truck 
Cost 
($/m³) 

Silvicult
ure 
Cost 
($/m³) 

Sawlog 
Hauling 
Cost 
(Terrace) 
($/m³) 

Fibre log 
Hauling Cost 
(Kitimat or 
Stewart) 
($/m³) 

Profit & 
Risk 
($/m³) 

Weighted 
Delivered 
Log Cost 
(DLC) 
($/m³) 

Erlandsen Creek 16.48 7.12 41.80 0.89 10.07 19.37 5.87 84.27 

Exchamsiks River 16.48 11.05 75.70 2.75 8.88 11.81 9.15 128.54 

Exstew River Lower 16.48 9.85 39.00 0.84 9.53 12.59 5.97 85.54 

Exstew River Upper 16.48 8.88 47.80 0.63 11.27 20.84 6.58 93.77 

Fiddler Creek 16.48 8.42 43.30 1.19 10.17 19.49 6.31 90.19 

Ginmiltkun Creek 16.48 7.26 33.00 1.79 15.36 31.16 6.15 87.95 

Goat Creek 16.48 9.69 47.80 1.73 13.37 23.41 6.71 95.50 

Grease Trail 16.48 5.52 27.75 1.82 14.09 25.68 5.66 81.40 

Hanna-Tintina Lower 16.48 7.94 29.25 2.97 24.75 20.51 6.00 85.97 

Hardscrabble Creek 16.48 9.49 47.80 1.01 10.78 20.24 6.70 95.37 

Harper 16.48 7.44 31.50 2.88 25.87 40.07 6.46 92.23 

Hirsch Creek 1 16.48 7.24 43.30 2.54 13.12 12.26 6.08 87.05 

Hirsch Creek 2 16.48 11.07 47.80 2.80 8.43 19.20 6.87 97.75 

Hirsch Creek 3 16.48 9.27 47.80 3.24 12.98 8.34 6.76 96.29 

Hirsch Creek 4 16.48 8.88 47.80 2.99 11.92 10.79 6.71 95.59 

Hoan Creek 16.48 6.63 43.30 1.63 15.38 25.33 7.46 105.68 

Hoult Creek 16.48 9.07 47.80 0.89 11.29 8.46 6.61 94.24 

Hunter Creek 16.48 8.13 43.40 0.68 6.53 15.52 6.17 88.25 

Insect Creek 16.48 8.75 38.25 1.77 30.72 25.26 6.82 97.01 

Jesse Lake 16.48 11.05 39.00 2.53 12.10 15.32 6.50 92.79 

Juniper Creek 16.48 8.17 39.00 2.17 15.26 31.02 6.60 94.10 

Kinskuch River Lower 16.48 8.11 36.00 2.93 18.05 30.52 6.90 98.16 

Kinskuch River Upper 16.48 7.40 30.00 3.17 24.64 33.50 6.26 89.54 

Kitanweliks Creek 16.48 5.77 29.25 3.02 15.38 25.33 5.82 83.60 

Kiteen River East 16.48 8.36 37.50 2.70 14.44 28.49 6.90 98.15 

Kiteen River Lower 16.48 8.14 46.30 1.94 26.91 36.28 7.43 105.32 

Kiteen River Upper 16.48 7.71 46.30 2.00 26.91 36.28 7.92 111.96 

Kiteen River West 16.48 7.01 29.25 2.13 12.20 23.37 5.86 84.09 

Kitimat River 1 16.48 9.20 47.80 0.78 11.57 14.68 6.45 92.00 

Kitimat River 2 16.48 9.21 47.80 0.76 10.67 13.57 6.45 92.00 

Kitimat River 3 16.48 9.01 47.80 0.79 17.71 16.09 6.60 94.07 

Kitimat River 4 16.48 10.88 47.80 1.34 0.00 0.00 6.79 96.67 

Kitimat Valley Lower 16.48 7.23 31.50 3.97 12.10 15.32 5.14 74.33 

Kitimat Valley Upper 16.48 5.58 39.00 1.51 12.50 10.72 5.58 80.27 

Kitnayakwa River 16.48 8.24 39.65 2.29 9.53 12.59 6.72 95.72 

Kitseguecla Mountain 16.48 6.60 33.00 1.86 28.07 17.89 5.79 83.16 
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Geographic 
Unit_Name 

"Fixed" costs 
(Admin, O/H, 
Road mngt, 
post-log,  
stumpage) 
($/m³) 

Road 
Develop
ment 
Cost 
($/m³) 

On 
Truck 
Cost 
($/m³) 

Silvicult
ure 
Cost 
($/m³) 

Sawlog 
Hauling 
Cost 
(Terrace) 
($/m³) 

Fibre log 
Hauling Cost 
(Kitimat or 
Stewart) 
($/m³) 

Profit & 
Risk 
($/m³) 

Weighted 
Delivered 
Log Cost 
(DLC) 
($/m³) 

Kitseguecla River 
Lower 16.48 6.23 31.50 1.87 11.97 31.19 5.83 83.66 

Kitseguecla River 
Upper 16.48 7.48 28.50 2.13 0.00 0.00 5.90 84.59 

Kitselas Mountain 16.48 8.95 46.30 0.98 13.37 23.41 6.44 91.93 

Kitsumkalum River 
Lower 16.48 5.98 30.00 1.11 6.98 16.99 4.66 67.91 

Kitsumkalum River 
Upper 16.48 7.94 46.30 0.95 10.33 21.08 6.88 97.85 

Kitsuns Creek South 16.48 6.55 39.00 1.53 0.00 0.00 6.61 94.28 

Kitsuns Creek West 16.48 7.90 36.00 2.09 18.55 26.26 6.53 93.11 

Kitwancool Creek 
Lower 16.48 5.76 31.50 2.13 10.28 19.63 5.66 81.35 

Kitwancool Creek Mid 16.48 4.74 28.50 1.95 15.43 31.24 5.37 77.41 

Kitwancool Creek 
Upper 16.48 8.96 47.80 1.37 17.59 33.88 7.16 101.58 

Kitwanga River 16.48 5.63 30.00 1.57 28.07 17.89 5.63 80.94 

Kleanza Creek Lower 16.48 8.95 47.80 1.07 17.42 28.36 6.94 98.62 

Kleanza Creek Upper 16.48 8.98 47.80 1.46 16.43 27.15 6.78 96.55 

Ksga'maal 16.48 6.13 31.50 1.59 28.07 17.89 6.55 93.37 

Kshadin Creek 16.48 7.30 34.50 1.77 18.30 31.32 6.62 94.41 

Ksi Matin 16.48 8.91 47.80 1.42 9.10 19.58 7.90 111.61 

Kwinyarh Creek 16.48 8.69 33.00 1.48 23.02 23.78 6.77 96.42 

Lakelse Lake 16.48 8.86 46.30 0.90 10.18 12.97 6.22 88.96 

Lakelse River East 16.48 5.85 30.00 0.85 0.00 0.00 4.83 70.22 

Lakelse River West 16.48 6.47 43.30 0.93 0.00 0.00 6.00 85.98 

Lava Lake 16.48 8.48 44.80 2.23 21.93 39.86 7.31 103.71 

Lean-to Creek 16.48 9.08 47.80 1.10 10.87 20.35 6.44 91.98 

Legate Creek 16.48 8.96 47.80 1.15 9.31 19.23 6.73 95.84 

Limonite Creek 16.48 7.72 40.40 1.26 7.33 12.69 6.48 92.53 

Little Cedar River 16.48 7.46 41.80 1.13 15.36 25.84 6.16 88.20 

Little Oliver Creek 16.48 8.87 37.50 2.07 9.40 19.95 5.90 84.61 

Little Paw Creek 16.48 7.42 30.00 2.80 24.64 33.50 6.00 85.97 

Little wedeene River 16.48 9.17 47.80 2.64 12.10 15.32 6.63 94.51 

Lone Wolf Creek 16.48 9.26 39.00 0.57 12.20 23.37 5.91 84.70 

Lorne Creek 16.48 8.38 39.00 1.93 13.06 28.99 5.99 85.80 

Maroon Creek 16.48 7.61 46.30 1.61 9.39 18.54 6.41 91.58 

May Creek 16.48 8.95 47.80 1.34 7.55 17.68 7.12 101.05 

Mayo Creek 16.48 7.78 47.80 1.34 9.46 20.02 6.89 98.04 

McKay Creek 16.48 8.99 39.00 0.80 11.84 15.13 5.73 82.30 
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Geographic 
Unit_Name 

"Fixed" costs 
(Admin, O/H, 
Road mngt, 
post-log,  
stumpage) 
($/m³) 

Road 
Develop
ment 
Cost 
($/m³) 

On 
Truck 
Cost 
($/m³) 

Silvicult
ure 
Cost 
($/m³) 

Sawlog 
Hauling 
Cost 
(Terrace) 
($/m³) 

Fibre log 
Hauling Cost 
(Kitimat or 
Stewart) 
($/m³) 

Profit & 
Risk 
($/m³) 

Weighted 
Delivered 
Log Cost 
(DLC) 
($/m³) 

Meziadin Lake 16.48 8.42 34.50 5.53 21.21 20.94 6.76 96.19 

Moonlit Creek 16.48 7.77 37.50 1.85 14.99 27.08 6.27 89.57 

Nalbeelah Creek 16.48 7.37 39.00 0.76 11.84 15.13 5.50 79.23 

Nelson Creek 16.48 9.85 46.30 5.87 21.93 39.86 7.84 110.85 

Nelson River 16.48 7.11 41.80 0.95 10.28 19.63 5.93 85.03 

Nilah Creek 16.48 7.94 33.75 1.34 10.72 16.83 6.06 86.82 

Oliver Creek 16.48 5.71 30.00 1.55 13.06 28.99 5.55 79.90 

Price Creek 16.48 6.51 33.00 2.29 26.73 17.00 5.76 82.68 

Raley Creek 16.48 7.46 44.80 0.72 13.12 12.26 6.10 87.35 

Sand Lake 16.48 8.46 34.50 0.92 13.12 12.26 5.76 82.80 

Sedan Creek 16.48 11.63 39.00 2.23 11.97 31.19 6.87 97.77 

Seven Sisters 16.48 7.34 37.50 2.03 30.72 25.26 6.24 89.25 

Shames River 16.48 9.14 47.80 0.96 10.18 12.97 6.43 91.79 

Shanalope Creek 16.48 5.68 29.25 2.84 28.07 17.89 6.25 89.30 

Sideslip Lake 16.48 7.56 30.00 3.08 21.47 29.35 5.86 84.10 

Tchitin River 16.48 8.05 33.00 2.14 16.13 34.52 6.59 94.00 

Terrace Airport 16.48 4.99 39.00 1.10 9.20 19.70 5.55 79.86 

Treasure Creek 16.48 8.44 37.50 1.29 7.53 17.66 6.43 91.78 

Vetter Creek 16.48 8.39 37.50 2.39 18.30 31.32 6.73 95.90 

Wedeene River 16.48 9.70 47.80 0.79 12.10 15.32 6.64 94.57 

White River Lower 16.48 7.94 29.25 3.90 24.87 20.33 6.17 88.23 

White River Upper 16.48 8.47 36.00 5.41 28.74 25.08 7.01 99.59 

Whitebottom Creek 16.48 8.95 46.30 1.03 10.18 12.97 6.63 94.49 

Williams Creek Lower 16.48 9.14 43.40 0.98 9.20 19.70 5.98 85.72 

Williams Creek Upper 16.48 9.22 43.40 1.08 9.20 19.70 6.29 89.94 

Willoughby Creek 16.48 8.38 47.80 5.19 27.59 23.67 7.79 110.14 

Wilson Creek 16.48 7.28 34.50 2.05 27.45 21.19 6.09 87.18 

Zymagotitz River 16.48 9.15 41.15 0.85 11.27 20.84 5.98 85.67 

Zymoetz River Lower 16.48 8.67 46.30 1.21 16.35 27.04 6.59 93.92 

Zymoetz River Upper 16.48 8.62 46.30 1.36 16.43 27.15 6.81 96.96 
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Table G2. Mature sawlog and fibre timber volume in each geographic unit. 

Geographic 
Unit_Name 

Weighted 
Delivered Log 

Cost (DLC) 
($/m³) 

Total Mature 
volume (m3) 

% Sawlog 
Grade 

% 
Fibrelog 
Grade 

Sawlog 
volume (m3) 

Fibre volume 
(m3) 

Alder Creek 100.80 582614 55% 45% 320438 262176 

Andi Creek 77.20 701135 60% 40% 420681 280454 

Anudol Creek 109.10 2377633 65% 35% 1426580 951053 

Axnegrelga Creek 86.05 3307882 65% 35% 2150123 1157759 

Bish Creek 91.33 1354449 60% 40% 948114 406335 

Bolton Creek 83.42 339213 60% 40% 203528 135685 

Bonney Creek 89.11 2855863 65% 35% 1856311 999552 

Burdick Creek 80.81 1299783 65% 35% 779870 519913 

Cedar River Lower 80.91 1074657 55% 45% 644794 429863 

Cedar River Upper 100.91 1476629 60% 40% 885978 590652 

Chimdemash Creek 94.88 571759 55% 45% 343055 228704 

Chist Creek Lower 80.73 702071 50% 50% 421243 280829 

Chist Creek Upper 86.61 169752 55% 45% 101851 67901 

Clear Creek 79.44 629834 50% 50% 409392 220442 

Clore River Lower 89.40 1519579 60% 40% 911748 607832 

Clore River Mid 93.78 812760 60% 40% 447018 365742 

Clore River Upper 92.69 156899 65% 35% 86295 70605 

Coldwater Creek 93.59 437423 55% 45% 262454 174969 

Cordella Creek 93.02 925470 60% 40% 509008 416461 

Cranberry Junction 80.87 2587832 65% 35% 1682091 905741 

Cranberry River 
Lower 81.98 1393512 60% 40% 905783 487729 

Cranberry River 
Upper 90.94 1562652 60% 40% 937591 625061 

Dasque Creek 108.14 871732 60% 40% 523039 348693 

Davies Creek 94.08 739708 70% 30% 443825 295883 

Derrick Creek 79.54 476346 60% 40% 309625 166721 

Douglas Channel East 96.71 2940568 60% 40% 2058397 882170 

Douglas Channel 
West 96.88 436558 60% 40% 261935 174623 

Dragon Lake 103.54 3109194 55% 45% 1554597 1554597 

Erlandsen Creek 84.27 451329 60% 40% 248231 203098 

Exchamsiks River 128.54 1105271 55% 45% 663163 442109 

Exstew River Lower 85.54 942927 60% 40% 565756 377171 

Exstew River Upper 93.77 150239 60% 40% 90144 60096 

Fiddler Creek 90.19 1910094 60% 40% 1050552 859542 

Ginmiltkun Creek 87.95 1216094 60% 40% 790461 425633 
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Geographic 
Unit_Name 

Weighted 
Delivered Log 

Cost (DLC) 
($/m³) 

Total Mature 
volume (m3) 

% Sawlog 
Grade 

% 
Fibrelog 
Grade 

Sawlog 
volume (m3) 

Fibre volume 
(m3) 

Goat Creek 95.50 217254 60% 40% 141215 76039 

Grease Trail 81.40 1040712 55% 45% 572392 468321 

Hanna-Tintina Lower 85.97 2113234 65% 35% 1373602 739632 

Hardscrabble Creek 95.37 974239 55% 45% 584543 389695 

Harper 92.23 2378867 60% 40% 1546264 832604 

Hirsch Creek 1 87.05 740803 55% 45% 407442 333361 

Hirsch Creek 2 97.75 384372 65% 35% 211405 172968 

Hirsch Creek 3 96.29 427688 70% 30% 235228 192459 

Hirsch Creek 4 95.59 308883 55% 45% 169885 138997 

Hoan Creek 105.68 3707683 55% 45% 2409994 1297689 

Hoult Creek 94.24 426800 60% 40% 256080 170720 

Hunter Creek 88.25 10195 65% 35% 6117 4078 

Insect Creek 97.01 102732 65% 35% 61639 41093 

Jesse Lake 92.79 2210657 60% 40% 1547460 663197 

Juniper Creek 94.10 307720 60% 40% 184632 123088 

Kinskuch River Lower 98.16 1158563 60% 40% 753066 405497 

Kinskuch River Upper 89.54 2818236 65% 35% 1831853 986382 

Kitanweliks Creek 83.60 975171 60% 40% 633861 341310 

Kiteen River East 98.15 312065 60% 40% 124826 187239 

Kiteen River Lower 105.32 1912387 65% 35% 1051813 860574 

Kiteen River Upper 111.96 4146473 55% 45% 2487884 1658589 

Kiteen River West 84.09 443302 60% 40% 243816 199486 

Kitimat River 1 92.00 698045 60% 40% 418827 279218 

Kitimat River 2 92.00 726196 50% 50% 435718 290478 

Kitimat River 3 94.07 1161859 70% 30% 697115 464743 

Kitimat River 4 96.67 149069 0% 0% 89441 59628 

Kitimat Valley Lower 74.33 1000381 60% 40% 550210 450171 

Kitimat Valley Upper 80.27 420004 60% 40% 210002 210002 

Kitnayakwa River 95.72 1480425 60% 40% 814234 666191 

Kitseguecla Mountain 83.16 281948 65% 35% 169169 112779 

Kitseguecla River 
Lower 83.66 779069 60% 40% 467441 311627 

Kitseguecla River 
Upper 84.59 608107 0% 0% 364864 243243 

Kitselas Mountain 91.93 676069 60% 40% 439445 236624 

Kitsumkalum River 
Lower 67.91 912340 60% 40% 593021 319319 

Kitsumkalum River 
Upper 97.85 1387248 65% 35% 762987 624262 

Kitsuns Creek South 94.28 634656 0% 0% 380793 253862 
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Geographic 
Unit_Name 

Weighted 
Delivered Log 

Cost (DLC) 
($/m³) 

Total Mature 
volume (m3) 

% Sawlog 
Grade 

% 
Fibrelog 
Grade 

Sawlog 
volume (m3) 

Fibre volume 
(m3) 

Kitsuns Creek West 93.11 363006 60% 40% 217804 145203 

Kitwancool Creek 
Lower 81.35 757046 60% 40% 454227 302818 

Kitwancool Creek Mid 77.41 1824757 60% 40% 1094854 729903 

Kitwancool Creek 
Upper 101.58 472600 60% 40% 283560 189040 

Kitwanga River 80.94 722378 65% 35% 433427 288951 

Kleanza Creek Lower 98.62 1152704 55% 45% 633987 518717 

Kleanza Creek Upper 96.55 817322 55% 45% 449527 367795 

Ksga'maal 93.37 2999750 65% 35% 1649862 1349887 

Kshadin Creek 94.41 1000008 50% 50% 650005 350003 

Ksi Matin 111.61 1677402 65% 35% 1006441 670961 

Kwinyarh Creek 96.42 1809225 55% 45% 995074 814151 

Lakelse Lake 88.96 719368 60% 40% 395652 323716 

Lakelse River East 70.22 509719 0% 0% 331317 178402 

Lakelse River West 85.98 490454 0% 0% 294272 196182 

Lava Lake 103.71 2546863 55% 45% 1400775 1146089 

Lean-to Creek 91.98 729453 60% 40% 474145 255309 

Legate Creek 95.84 814302 65% 35% 407151 407151 

Limonite Creek 92.53 798433 55% 45% 518981 279452 

Little Cedar River 88.20 250861 40% 60% 137974 112888 

Little Oliver Creek 84.61 340035 65% 35% 204021 136014 

Little Paw Creek 85.97 4524674 65% 35% 2941038 1583636 

Little wedeene River 94.51 569035 60% 40% 341421 227614 

Lone Wolf Creek 84.70 320881 60% 40% 160440 160440 

Lorne Creek 85.80 44904 65% 35% 26943 17962 

Maroon Creek 91.58 433044 60% 40% 281478 151565 

May Creek 101.05 653199 55% 45% 391920 261280 

Mayo Creek 98.04 584796 65% 35% 350878 233918 

McKay Creek 82.30 852885 50% 50% 511731 341154 

Meziadin Lake 96.19 570007 65% 35% 370505 199503 

Moonlit Creek 89.57 678778 60% 40% 441205 237572 

Nalbeelah Creek 79.23 634796 60% 40% 317398 317398 

Nelson Creek 110.85 573563 60% 40% 372816 200747 

Nelson River 85.03 1050308 55% 45% 682700 367608 

Nilah Creek 86.82 348092 55% 45% 191450 156641 

Oliver Creek 79.90 416357 60% 40% 228996 187361 

Price Creek 82.68 359613 65% 35% 233749 125865 

Raley Creek 87.35 429537 55% 45% 257722 171815 
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Geographic 
Unit_Name 

Weighted 
Delivered Log 

Cost (DLC) 
($/m³) 

Total Mature 
volume (m3) 

% Sawlog 
Grade 

% 
Fibrelog 
Grade 

Sawlog 
volume (m3) 

Fibre volume 
(m3) 

Sand Lake 82.80 549663 55% 45% 329798 219865 

Sedan Creek 97.77 6234 55% 45% 3740 2493 

Seven Sisters 89.25 418536 65% 35% 251122 167415 

Shames River 91.79 802702 60% 40% 481621 321081 

Shanalope Creek 89.30 3233103 65% 35% 2101517 1131586 

Sideslip Lake 84.10 930133 55% 45% 604586 325547 

Tchitin River 94.00 1943718 55% 45% 1263416 680301 

Terrace Airport 79.86 474500 60% 40% 284700 189800 

Treasure Creek 91.78 3419865 65% 35% 1367946 2051919 

Vetter Creek 95.90 973578 55% 45% 535468 438110 

Wedeene River 94.57 180180 60% 40% 108108 72072 

White River Lower 88.23 2540629 65% 35% 1651409 889220 

White River Upper 99.59 856810 65% 35% 556927 299884 

Whitebottom Creek 94.49 516447 60% 40% 309868 206579 

Williams Creek Lower 85.72 1111395 60% 40% 611267 500128 

Williams Creek Upper 89.94 356645 60% 40% 196155 160490 

Willoughby Creek 110.14 63403 65% 35% 41212 22191 

Wilson Creek 87.18 372583 60% 40% 242179 130404 

Zymagotitz River 85.67 1063781 60% 40% 585079 478701 

Zymoetz River Lower 93.92 1169575 55% 45% 701745 467830 

Zymoetz River Upper 96.96 1101518 65% 35% 660911 440607 

Total    135,148,068      81,466,177  53,681,891  
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Appendix H: Potential Products Results 

 

The findings of the market analysis were summarized into an excel spreadsheet where the results were 
numerically assigned and the products were numerically graded according to their compatibility with 
production in Northwest BC. Each numerically assigned value has been hyperlinked to the most relevant 
source for that data. The excel version of these results is available as a supporting document to this report. 
The excel version also contains pop-up comments for each of the values providing justification for the 
ranking given. The excel version is also editable to allow potential investors and other interested users to 
modify the gradings and weights assigned to each category to produce a product ranking tailored to the 
user’s priorities.   

The values listed within this table are extrapolated upon and described in more detail in Appendix I.   
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Appendix I: Potential Products Research 

 

This appendix describes in detail the market information identified for each potential wood product that 
pertains to or is comparable to Northwest BC.  Information was organized into SWAT (Strengths-
Weaknesses-Advantages-Threats) formatting for ease of comparison. Following each potential product’s 
SWAT is a summary of the important considerations for Northwest BC according to the market analysis. 

 

 

Note that in some digital versions of this report, the contents of this appendix may be provided 
separately. 
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Future Products and Supply Streams 
SWOT Analysis for Forest Products Development in NWBC 

Sorted by Grading in Market Analysis Spreadsheet 

  

Biomethane (Renewable Natural Gas) 

Product Information: Biomethane, which is more commonly referred to as renewable natural gas, 

is completely interchangeable with traditional natural gas such that refineries, transport facilities, 

pipelines or products that use traditional natural gas (furnaces, power stations) would not need to 

be modified in order to switch to renewable natural gas (RNG) (Canadian Gas Association, 2014). 

RNG can be produced by a number of processes, the two most common of which are anaerobic 

digestion and gasification (Li, Mehmood, Thorin, & Yu, 2017).  In addition, RNG can undergo a 

treatment process to be converted into oil-derived products such as gasoline/petrol, diesel, jet fuel, 

etc, which have a significantly reduced carbon footprint comparted to fossil fuel-derived 

counterparts (Green Car Congress, 2014).  Through the gasification process, forestry residues can 

produce biomethane (Canadian Gas Association 2014. Start-up capital ranges from US$ 2.5 million 

– 3.8 million (approximately CAD$ 3.9 million – 5.0 million) (Li, Liu, Farahani, Gao & Huo, 2017). 

Profit margin ratios vary from 16% to 45% depending on size (Iaquaniello, Centi, Salladini, & Palo, 

2018). An RNG plant would directly employ approximately 85 people (Andersson, 2013).  

Strengths: There is a large available market due to the interchangeability of RNG with traditional 

natural gas and the more sustainable nature of RNG (Canadian Gas Association, 2014). A number of 

successful project plants have been established since 2008, including GoBiGas in Sweden and 

Carbonarius in the UK (ETIP Bioenergy, n.d.). RNG production capitalizes on waste products such as 

forestry and agricultural residues, which could offer significant and sustainable feedstocks.  RNG 

has the potential to supplement the oil-based fuel industry (i.e. diesel, petrol, and jet fuel) as well 

through Oxidative Coupling of Methane (OCM) and Ethylene-to-Liquid (ETL) conversions, two 

proprietary processes recently unveiled by Siluria Technologies (Green Car Congress, 2014).  This 

conversion can also be achieved using Steam Reforming and Fischer-Tropsch Gas-to-Liquid 

(Hamilton, 2008). The environmental footprint of RNG is much lower than that of its traditional 

counterpart (Canadian Gas Association, 2014). Research to date focusses mainly on using spruce, 

aspen or birch for gasification, however, in theory, any species can be used (Odhner, Horváth, 

Kabir, & Schabbauer, 2012).  Latest technologies allow for conversion of RNG into methanol or 

acetic acid, which opens up a large range of further opportunities (Shan, Li, Allard, Lee, & Flytzani-

Stephanopoulos, 2017).  

Weaknesses: As of 2014, there were no RNG production in Canada’s forest industry to compare to 

because “the upgrading of gasified biomass to RNG is still an imperfect process requiring strategic 

technology investments” (Canadian Gas Association, 2014). In order to produce a viable amount of 
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methane from woody residues, further pre-treatment processes are required, which would 

increase production costs (Canadian Gas Association, 2014). 

Opportunities: British Columbia has the largest potential for renewable natural gas due to its large 

biomass resource base (forest industry; Canadian Gas Association, 2014). Not only can 

transportation costs of shipping natural gas to Northwest BC be minimized with a local facility, 

current plans and proposals for new natural gas pipelines in the region, such as the TransCanada 

Coastal GasLink Pipeline and the Chevron Pacific Trails Pipeline, may provide opportunity for an 

expanded market.  Northwest BC’s forestry residues currently see minimal utilization, which may 

suggest an opportunity for a large sustainable feedstock supply. 

Threats: Delivered costs of RNG feedstocks are variable and may pose a financial challenge for a 

local facility. Inconsistencies in woody residues such as moisture and species used may impact RNG 

production efficiency (Canadian Gas Association, 2014). 

Considerations for Northwest BC: RNG production in Northwest BC appears to be highly feasible, 

especially considering the current and future natural gas infrastructure in the region.  Methods for 

RNG production from pulp and paper mill residues would require lower investment costs 

(Andersson, 2013), however, there are currently no pulp or paper mills in Northwest BC to 

capitalize on this opportunity. Feedstock costs and market pioneering are potential challenges to 

consider, but we recommend further research including a localized cost-benefit analysis to 

determine the potential for real application in Northwest BC.  

 

Combined Heat and Power 

Product Information: Combined Heat and Power (CHP) is a long-standing technique for energy 

generation and can utilize a number of different fuels (Zafar, 2019).  In terms of using woody 

residues as the fuel source, Clarke, Freihaut, Lin & Fletcher (2012) indicate that steam turbines, 

Stirling Engines and the Organic Rankine Cycle are the only prime movers capable of utilizing this 

type of fuel. Steam turbines as the prime mover (creator of mechanical energy), are useful in power 

plants and industrial applications, but less so for residential or commercial buildings because of the 

high heat output and low mechanical/electrical energy output (Clarke et al., 2012). Stirling engines 

work by using waste heat to expand and contract a working fluid to produce mechanical energy.  

Leftover heat makes up the heat output in the CHP process (Clarke et al., 2012). The heat source is 

not internal to the system and therefore any type of fuel can be used (Clarke et al., 2012). Stirling 

engines have few moving parts and are therefore relatively easy to maintain, however, they are 

very expensive and have fairly low electrical efficiency (Clarke et al., 2012).  Therefore, they are not 

ideal in CHP systems unless there is a large quantity of low-cost heat source available (i.e. woody 

residues) (Clarke et al., 2012). Stirling engines typically operate at 1 to 25 kW (Clarke et al., 2012).  

The Organic Rankine Cycle is another process that can use any type of heat source, and uses a 

compressor to pressurize the working fluid (usually water) and a turbine to depressurize the 
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working fluid as it is heated (Clarke et al., 2012).  This system, like the Stirling Engine, also suffers 

from high capital costs and low electrical efficiency (Clarke et al., 2012).  It is an inefficient CHP 

system unless it has a large quantity of low-cost fuel/heat source that is not ideal for any other CHP 

system (Clarke et al., 2012).   

Generally, case-studies of CHP facilities utilizing woody biomass, as indicated by Clarke et al., have 

been successful.  Some important factors to keep in mind to improve the likelihood of success for a 

woody residue CHP facility include: Taking advantage of feasibility studies and grants, selling excess 

energy to the grid, and analyzing the market for how much biomass fuel is available in the area and 

at what cost (Clarke et al., 2012). 

Amber, Day, Ratyal, Kiani, & Ahmad (2018) indicate that the capital investment for a 230 kW CHP 

project is $680,000 (converted to CAD). Although no sources indicating profit margins were found, 

Amber et al. determine that over $100,000 (converted to CAD) in electricity costs can be saved per 

year when switching from grid electricity and natural gas boilers to a natural gas CHP unit of 230 

kW capacity. Because the CHP facility runs on natural gas, we can extrapolate and presume that 

savings may be even higher when using woody residues as the feedstock, since costs for biomass in 

the form of cut and dried firewood are generally on par with natural gas (Connors, 2016; 

Engineering ToolBox, 2003; Kijiji, 2019: PNG, 2019), and one can expect that costs for biomass in 

the form of woody residues would be even lower.  Any tree species can be used in a biomass CHP 

system, although different species have different heating efficiencies, and moisture content will 

also inversely affect heat output (Clarke et al., 2012). Biomass CHP systems are being successfully 

used in a number of pilot and full-scale projects (Better Building Initiatives, 2017). Demand for 

biomass-based energy sources is increasing significantly, especially as grid energy prices rise 

(Transparency Market Research, 2016). Approximately six to eight people would be employed for a 

3,100 kW capacity CHP system utilizing wood waste as fuel (EPA CHP Partnership, 2015).  

Strengths: CHP units are much more efficient than Separate Heat and Power (SHP) (Clarke et al., 

2012). CHP systems offer flexible fuel options, allowing one to capitalize on wood wastes such as 

sawdust, pulp, shavings, chips, and harvesting residues. A CHP unit providing the heat and 

electricity to a proponent negates the need for an additional stand-by power backup system in the 

event of power outages, since a CHP system has an “off-grid” configuration and can run even when 

grid power goes down (Clarke et al., 2012). A CHP unit can provide excess thermal/electrical energy 

back to the grid, to utility companies and/or nearby energy users for additional energy savings. 

These systems are very efficient when utilizing load shifting, which can customize total load to meet 

the changing requirements of the users (Clarke et al., 2012). Because of the high efficiency of CHP 

systems, emissions are usually lower than traditional energy sources (Clarke et al., 2012).  

Weaknesses: CHP units have higher set-up costs than SHP, although these are usually justified by 

higher returns-on-investment (Clarke et al., 2012). They are more complex to run and maintain 

than equivalent SHP systems and therefore requiring more specialized training for employees. 

Additional costs exist if feedstock needs to be transported to CHP facility (EPA CHP Partnership, 

2015).  
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Opportunities: Logging is a primary industry in Northwest BC and as such woody residues are 

abundant.  Currently there is minimal utilization of harvesting residues, and most slash piles ae 

burned within a year of harvesting to mitigate fire hazards.  It may be economically feasible for 

logging companies to transport their wood wastes to a local facility in order to eliminate the 

burning costs, in which case costs for CHP feedstock would be relatively low.  One study even 

estimates that logging companies may even pay a tipping fee to the CHP facility for the opportunity 

to eliminate burning obligations (EPA CHP Partnership, 2015).  CHP facilities could meet the energy 

demands of many small communities, subdivisions, or facilities in Northwest BC, given the variable 

sizes of CHP facilities that could be employed. BC has a number of funding opportunities available 

for clean energy projects (GovBC, 2019). It is common and efficient to have a CHP facility paired 

with a lumber mill that can provide the feedstock in the form of mill wastes to the CHP facility, 

which in turn provides for all of the energy demands of the mill; this is especially innovative when 

costs of natural gas are increasing and heat output from CHP can replace the natural gas heating 

used in Kilns (Austin, 2011). A biomass heating project is proposed for the Upper Skeena Recreation 

Centre in Hazelton (Gareau, 2018). 

Threats: Due to the relatively high moisture content in Northwest BC wood, the efficiency of a CHP 

facility would be lower than standard unless a pre-use drying process is employed. The image 

below illustrates the inverse relationship between wood moisture content and combustion 

efficiency (Clarke et al., 2012).   

 

Consideration for Northwest BC: CHP energy shows many advantages over traditional energy 

sources, especially in Northwest BC where natural gas prices are rising and woody residues are 

underutilized.  There are a number of lumber mills in Northwest BC that would benefit from the 

addition of a CHP unit, in terms of energy cost savings and environmental footprint.  Not only could 

local sawmills and other facilities benefit from a CHP facility, but many small communities as well, 

such as those on the coast, in the Nass, along Highway 37 North, and many others where access to 

electricity and/or natural gas heating is limited.  
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Conifer Essential Oils 

Product Information: Essential oils are volatile oils that hold the fragrance of the plants from which 

they are extracted. The essential oils extracted from conifers are used in aromatherapy and 

medical/pharmaceutical applications.  It is commonly produced by steam distillation of the needles 

and twigs up to one cm in diameter, cut into pieces 1 cm or shorter, and can even utilize sawdust. 

Oil from cedar foliage has been used for room sprays, talcs, insecticides, embalming fluids, 

microscope slide slips, industrial cleaners, deodorants, pharmaceuticals, cleaning fluids, salves and 

cold remedy salves, liniments, reodorized sawdust logs or instant fire logs, perfumes, shoe polishes, 

and soaps (Food and Agriculture Organization of the United Nations, 1995).  Oils from the Pinaceae 

family are used for fresheners, disinfectants, colognes, bath preparations, leather products, soaps, 

deodorants, inhalants, detergents, and vaporizer liquids. It also has uses in aromatherapy, such as 

in saunas, steam baths, and during massages.  Oil from these species can be produced from steam 

distillation or volatile solvent extraction from the needles, twigs, or crushed cones. Oil from 

hemlock is used in purposes similar to the other species mentioned above.  Conifer essential oils 

are relatively easy to produce compared to other medicinal plants. 

Strengths: The production of conifer essential oils could provide year-round work since conifers 

retain their leaves throughout the year and forest harvesting also occurs year-round.  For instance, 

fresh harvesting residues for oils could be gathered before or after logging. 

Weaknesses:  Conifer essential oil production does not create a lot of jobs, generally one person or 

family can run a small distillation business.  However, it could potentially employ more people for 

acquisition of forest residues needed for distillation. The profit margin is relatively low and is more 

adequately suited for a secondary source of income (Check, 2003). Extraction techniques have been 

thoroughly researched but feasibility in BC relatively undocumented. 

Opportunities: Conifer essential oil extraction creates the opportunity to utilize local forest 

residues.  Many local tree species are known for their desirable essential oils and the higher 

moisture content is actually an advantage.  Start-up costs are manageable, with a small-scale 

distillation unit costing around $22,000 (converted to Canadian dollars with inflation), whereas 

large-scale operations can cost up to and potentially over $4 million for a large distillation plant 

(converted to Canadian dollars with inflation) (Thomas et al., 1993).  An inexpensive home-made 

distilling apparatus could also be used for small-scale local sales if purity and efficiency are not a 

concern.   

Threats: It is a difficult market to get into unless very small-scale and local, larger-scale production 

is highly monopolized (Thomas et al., 1993).  Furthermore, some people may avoid the use of some 

conifer essential oils such as cedar leaf oil due to possible toxicity from thujone, a ketone found in 

some plant species.  Thujone is a neurotoxin which can cause seizures and brain damage when 

taken orally, however it is unknown if dermal application or inhalation of the fumes has detrimental 

effects (Check, 2003).   
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Considerations for Northwest BC: The availability of conifer boughs needed to make conifer 

essential oils are plentiful in Northwest BC and could be combined with forestry practices to reduce 

waste.  A First Nation or small community approach may provide a lever with larger health and 

beauty corporations if buyers can be secured. 

Northern Bleached Softwood Kraft 

Product Information: Northern Bleached Softwood Kraft (NBSK) is a high-grade type of pulp with 

characteristic features such as long fibers and large fiber diameters.  It is used as a reinforcement 

fiber for typical pulp applications such as paper, or can be used to make kraft paper, tissue paper, 

and other paper products (Catalyst Paper, 2015). It can be made from lodgepole pine, white spruce, 

red cedar, douglas fir, hemlock, and larch (Nanko, Button, & Hillman, 2005).  

Strengths: NBSK is the second largest pulp produced in the world (by tonnage), second to 

eucalyptus pulp from Europe, Asia, and Latin America, and has high market demand (Numera 

Analytics, n.d.). A large mill can be highly profitable and can employ up to 400 people (United 

States Environmental Protection Agency, 1997). 

Weaknesses: According to a United States Environmental Protection Agency report (1997), kraft 

mills are extremely expensive to start up, to the order of billions of dollars.  It is also costly to 

produce due to the chemical treatment and bleaching process (Numera Analytics, n.d.). From an 

environmental standpoint the primary concerns with kraft pulping are the use of chlorine-based 

bleaches and toxic emissions to air, water, and soil. In addition, the pulping process only utilizes 

50% of input wood. One solution is to use an oxygen-base, closed loop process which helps 

minimize chemical discharge, but effluent damage to the environment still occasionally occurs 

(Broten, & Ritchlin, 2012). 

Opportunities: BC has a relatively long growing season compared to the rest of the country, which 

allows for BC wood products to have the long fibers and larger diameters that are characteristic in 

quality NBSK.  There are high pulp prices in the US ($1300 USD/metric tonne) compared to Europe 

($1170 USD/metric tonne) and China ($915 USD/metric tonne), and the demand for NBSK is 

considerably high (Natural Resources Canada, 2019). 

Threats: There are numerous NBSK mills in BC, such as Prince George, Quesnel, Hinton, Duncan, 

and Kamloops. As of 2016, the market was facing an oversupply, resulting in reduced value 

(Marzouk, 2016).  Consequently, as a commodity priced product the pulp markets are very sensitive 

to swings in the macro economy, and NBSK is the second most volatile commodity after oil as 

measured by standard deviation of market pricing (Rosenberg, 2011).  

Consideration for Northwest BC: NBSK is considerably stronger than bleached hardwood kraft, and 

Northwest BC has an abundance of softwoods that could be used.  It can also be produced from 

sawmill wastes (Catalyst Paper, n.d.).  This industry is not without its problems, for example, issues 

from the increased export of raw logs means the supply for local mills is going away (Parfitt, 2017). 
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NWBC also has a relatively high raw material cost compared to other regions, as well as nearby 

competition from existing pulp and paper mills like Canfor in Prince George, and Cariboo Pulp & 

Paper Co in Quesnel which is a West Fraser company.  Additionally, the past history of corporate 

pulp mill failures in NWBC should be examined, including the 2010 Eurocan pulp and paper mill 

closure in Kitimat, and the 2004 Skeena Cellulose pulp mill closure in Prince Rupert. Risks include 

shrinking markets, wood fiber supply issues, potential tariffs, environmental restrictions and mill 

inefficiencies with high costs (Fastmarkets RISI, n.d.). 

Lignin Pulp Moulded Products 

Product Information: Lignin Pulp Moulded Products (LPMP) are eco-friendly packaging materials 

that can replace plastic and styrofoam.  They can be produced from virgin pulp or post-consumer 

paper products (recycled pulp), which are dissolved into a pulp and then pressed into packaging 

forms. The process has been around since the mid 90’s and has gained commercial importance in 

recent years (Didone et al., 2017).  Michelson Packaging (Personal communication, November 19, 

2018) and Pacific Pulp (Personal communication, November 19, 2018) said a manufacturing facility 

can employ anywhere from 50 to over 100 employees.  In 2017, Esco Technologies Inc. (2017) 

reported their EBITDA margin at $8.5 million US dollars for their technical packaging division, with 

10.3% of net sales for the large company. Information on the size of this facility could not be found. 

Strengths: One of the greatest draws to this product is its ability to satisfy a growing demand for 

eco-friendly packaging, and its ability to be recycled or composted. For instance, it is a sustainable 

replacement for EPS (Styrofoam) in many applications. It can also be made from recycled pulp.  

Furthermore, production is a relatively simple process, and its presence in the industry since the 

early 90’s is “tried and tested”. There is a variety of production techniques to meet the 

specifications of the resulting desired product. One of the relatively new production techniques, 

flashing-assisted displacement dewatering, offers solutions to the common fallbacks of typical 

molded pulp problems, including energy input requirements, tensile strength, and delamination 

(Didone et al., 2017).  The future looks promising for this product since the market in North 

America is expected to continue to grow past 2022 (Meges, 2018).  

Weaknesses: While lignin pulp moulded products are an eco-friendly packaging solution, it is 

lacking in certain properties in comparison to its non-sustainable alternatives (like Styrofoam), such 

as resistance to thermal or moisture-induced degradation. The capital investment for a LPMP 

facility is in the multi-millions of dollars (Pulp Packaging, 2018), and if the pulp processing and pulp 

molding facilities are not integrated, energy costs and environmental impacts will increase and 

potentially devalue the feasibility.  

Opportunities:  The global markets for LPMP are growing (Meges, 2018). 

Threats: LPMP could be made from post-consumer paper products sourced from a local recycling 

program, however, anonymous sources claim that all BC municipal recyclables have been acquired 

by Cascades Recovery+ in Vancouver (Personal communication, 2018). Also, pulp from post-
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consumer paper products can only be recycled a finite number of times. Although it is a highly 

desired product, it is already well-established in worldwide markets with abundant production and 

competition from large companies. 

Consideration for Northwest BC: The largest obstacle for LPMP production in some areas of 

Northwest BC is the lack of a local pulp mill.  Due to the high capital investment, the most efficient 

system would be to integrate the paper molding facility into a pulp and paper plant, where the 

lignin byproducts could be recovered for making moulded products. Existing pulp and paper mills 

include Canfor Prince George, and Cariboo Pulp & Paper Co. in Quesnel which is a West Fraser 

company.  Paper products are dissolved in an aqueous solution to produce pulp, so moisture 

content does not negatively impact the process.   

Wood Pellets 

Product information: Wood pellets are a renewable fuel source, made of compact wood fiber 

products such as sawdust. A pellet plant can cost around $18 million in capital investments for a 

75,000 metric tonne/year plant (converted to 2019 CAD), employ approximately 90 people, and 

turn a profit margin of 11% or more (Pirraglia, Gonzalez, & Saloni, 2010). Pellet plants can utilize 

many wood sources, from saw logs to pulp logs to sawmill wastes to forestry residues (Huan, 2016). 

The pellet quality is dependent on low ash content and a moisture quality below 10%; tree species 

has very little effect on pellet quality and the raw material is put into a dryer to reduce its moisture 

content (Middleton, n.d). The market faced an oversupply despite increasing demands in 2017 and 

early 2018, but new industrial demands have soaked up excess supply and the demand for wood 

pellets is expected to continue growing (Strauss, 2017).   

Strengths: Wood pellets are made from renewable resources and can replace fossil fuels in a 

number of applications. Their density makes them an efficient energy source and this density also 

helps cut costs for transportation.  This volume capacity of transport is much higher than that of 

other wood products due to the condensed nature of pellets.  

Weaknesses: The cost of wood pellets has been fluctuating and is not always cheaper than fossil 

fuel alternatives, which causes low motivation for consumers and industries to switch to pellets 

(Wood Pellet Association of Canada, n.d.).  It also requires modified systems to use wood pellets, so 

it is not an easy or cheap switchover from fossil fuels or other alternatives (Murray, 2015). In 

addition, the transportation efficiencies are subject to moisture, for instance wet pellets break 

apart, therefore, pellet need to be shipped and stored in a dry space. 

Opportunities: There is a significant amount of forest residue that could be used for pellet 

production, depending on costs. Currently there are not many other uses of forest residues, which 

means high resource availability, provided it is at affordable prices.   

Threats: The process to make pellets requires dry wood products, and since local sourced wood has 

a high moisture content, the process would require a potentially costly drying process, or 
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outsourced wood products (if part of a large-scale pellet production facility; small scale facilities can 

be supplied by sawdust from local sawmills, which may or may not need to be dried). It would also 

require a large storage facility. 

Considerations for Northwest BC: There is a good potential market as there is an increasing trend 

in Northwest BC of use of pellet stoves and provincial initiatives are in place to promote 

homeowners to switch to higher efficiency wood heating appliances (Millar, 2006).  However, the 

production costs of wood pellets are slightly higher for moist raw material, which would put the 

production in Northwest BC at a slight disadvantage due to the wood’s higher moisture content 

(Sénéchal & Grassi, 2009). There is also local competition, as there is already a number of pellet 

plants in the area (Newpro in Smithers, Pinnacle Pellet in Burns Lake, Premium Pellet in 

Vanderhoof, Pacific BioEnergy in Prince George) as well as a new pellet plant currently being built in 

Terrace.  Another proposed plant to be built in South Hazelton (Bakker, 2018) will produce biocoal, 

also known as torrefied pellets, that can be used as a clean alternative to coal. A major advantage 

of torrefied pellets is the fact that they are weather resistant which allows them to be stored 

outside in a pile and is also more cost effective for transportation (Airex E, n.d.).   

Berries 

Product Information: Berry picking is abundant in BC, and a number of species have been officially 

identified as being picked commercially (BC Ministry of Forests and Range, 1995).  These species 

are blackberry, blackcurrant, highbush-cranberry, blueberry, huckleberry, and saskatoon berry.  

Many other species, including salmon berries, thimbleberries, elderberries, red currants, 

soopalallie, and kinnikinnik are picked unofficially for home-based businesses such as selling canned 

or baked goods.  Little data exists regarding commercial wages, markets, or distribution channels, 

but it is expected that capital investment for a commercial berry picking business would be 

minimal, to the order of a few thousand dollars at most, for transport and manpower.    

Strengths: Demand is steadily increasing for sustainably harvested, organic, and wild products (BC 

Ministry of Forests and Range, 1995).  It can be paired with the forest industry when possible to 

harvest berries before the cutblock is harvested, therefore acquiring resources that would have 

otherwise been lost during harvest. Berry production can temporarily increase after harvest while 

the forest is regenerating and there is additional light and reduced competion for berry producing 

shrubs.   Appropriate silvicultural practices can maintain and enhance berry production by 

providing more sunlight to the berry producing shrubs (Burton, 2006). 

Weaknesses: One venture would not employ a large number of people, nor would it likely provide 

income sufficient for living, given the seasonality of it.  Therefore, such a venture would need to 

complement another part-time business.  

Opportunities: There is a significant supply of wild berries in Northwest BC, especially blueberries, 

huckleberries, salal (in some areas), thimbleberries, salmonberry and elderberry.   
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Threats: Entrepreneurs may be hesitant to start up such a venture because of the small payoff and 

seasonal variations in growing stock. 

Considerations for Northwest BC: The Wilp Sa Maa’y Harvesting Co-operative is a berry harvesting 

enterprise started by the Gitxan First People and is an example of a regional co-operative working 

together to form a successful venture in Northwest BC (Burton, 1999). 

Bleached Chemithermo Mechanical Pulp 

Product Information: Bleached chemithermo mechanical pulp (BCTMP) is a high yield pulp that can 

be produced from softwoods or hardwoods, and is far less costly to produce that NBSK. One source 

provides a capital investment estimate of $163 million (converted to 2018 CAD) and a profit margin 

ratio over 15% for a 100,000 metric tonne per year facility (Harpole, Leatham, & Myers, 1989). 

Another source claims a 200,000 air-dried metric tonne per year facility with zero liquid effluent 

costs $377 million (converted to 2018 CAD) in start-up (Cannell & Cockram, 2000). BCTMP can be 

made from any tree species although the properties of the pulp vary according to which species are 

used (Fibre Lab, n.d.).  

Strengths:  BCTMP is a less expensive alternative to NBSK. It can also be produced more sustainably 

and produce high grade pulp sufficient to replace NBSK.  Millar Western’s BCTMP mill was the first 

and only zero-effluent market pulp mill in 2000. An article claims that “the mill uses about 10% of 

the fresh water that a traditional mill of this type would use and only about 2.5% of the water a 

kraft mill would use” (Pulp & Paper Canada, 2000). It can be made from pulp logs or sawmill wastes 

(International Labour Office, n.d.). 

Weaknesses: Similar to NBSK, BCTMP also requires advanced technology to produce high grade 

pulp (Pulp & Paper Canada, 2000). Unlike NBSK, BCTMP contains lignin, which reduces the 

photostability of BCTMP products (Cannell & Cockram, 2000).  

Opportunities: There is a strong growing market demand for BCTMP in China (Hein, 2017). A 

factory can employ a large workforce of 100 people or more (International Labour Office, n.d.). 

Threats: It is projected that global pulp products supply will outweigh market demand until at least 

2020 (Hein, 2017).  

Considerations for Northwest BC: When compared to other high-quality pulp producing processes, 

this product has lower capital and manufacturing costs, produces higher yields and is more 

environmentally friendly (Cannell & Cockram, 2000), making it an attractive option for Northwest 

BC. Since the shutdown of the NBSK mill in Prince Rupert, expectations for the success of another 

mill of its kind in the region have not been high.  However, the financial advantages of BCTMP and 

its comparable value to NBSK suggest that it may be a potential alternative to other pulp mills. The 

moisture content in the local wood is not an issue for pulp mills.  
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Recycled Pulp 

Product Information: Recycled pulp takes consumer paper recyclables and re-processes it to 

produce post-consumer paper. Virgin papers can be recycled up to five times, and the recycling 

process is comparatively more environmentally friendly than producing virgin paper (Arjowiggins, 

n.d.a). By reusing pulp and paper, demand for virgin fibers (via tree harvesting) is reduced.  Waste 

paper is first sorted by type and then dissolved in a water mixture with soap to remove inks and 

impurities (Arjowiggins, n.d.b).  The pulp is then prepared into sheets, treated with a coating if 

required, dried, and rolled onto jumbo reels (Arjowiggins, n.d.b).  

Few to no new mills have been constructed since the mid to late 1900s because of the continuous 

shut downs of mills across the province (FLNRORD, 2019).  Any new mill operations that start up 

take advantage of pre-existing infrastructure and revitalize it (FLNRORD 2019). In this way, capital 

costs for a recycled paper mill would consist of purchase costs of a suspended mill and upgrading 

costs.  A mill designed for production of 300,000 metric tonnes per year, utilizing 70 to 100% 

deinked recycled paper is valued at $290 million (converted to 2018 CAD; Pulp & Paper Canada, 

2003). 

Strengths: Recycling pulp, as opposed to producing virgin pulp, uses a fraction of the energy, 

produces half as much CO2, prevents landfill buildup where more greenhouse gas emissions would 

occur, takes 35,000 less liters of water per tonne, and can produce one tonne from 1.2 tonnes of 

waste paper vs 2.5 tonnes of wood for virgin paper (Arjowiggins, n.d.a). Deinking sludge can be 

recycled to provide agricultural composting or produce cement and bricks (Arjowiggins, n.d.c). 

Recycled papers can be of comparable quality to virgin papers (Arjowiggins, n.d.a). 

Weaknesses: Fibers are too far degraded after five recycles, but there is no way to tell how many 

times paper has been recycled (Papernet, n.d.). Recycled materials may also be prone to increased 

bacterial content, making them unsuitable for use in the food industry (Papernet, n.d.). 

Opportunities: Moisture content does not affect the recycling process of reclaimed paper, since 

recycled fibers are dissolved in an aqueous solution (Arjowiggins, n.d.d).  

Threats: Starting up a sorting yard and pulp mill is a costly undertaking, and there are few mill sites 

in Northwest BC that are available and suitable for milling recycled pulp. 

Considerations for Northwest BC: A large portion of BC’s municipal paper recycling currently goes 

to Cascades Recovery+ in Vancouver, according to any anonymous source (Personal 

communication, 2018). However, the Regional District of Kitimat Stikine is not part of this 

agreement, and Do Your Part Recycling in Terrace BC, who collects the district’s recycling, claims 

that it is a constant challenge to find firms that can financially justify the purchase costs of recycled 

paper (Do Your Part Recycling, personal communication, December 06, 2018). With the right local 

recycled paper mill, however, this may be a viable source for feedstock. 



 

.ca Future Forest Products and Supply Streams for Northwest BC 

 

 
  Page A46 

 Natural Resource Solutions: Practical. Professional. Innovative. 

Nanocrystalline Cellulose 

Product Information: Nanocrystalline Cellulose (NCC) is a pulp product that is valued for its 

nanoscopic, chiral nematic fibre orientation that exhibits durable, flexible, hydrophilic, magnetic, 

and iridescent properties (Natural Resources Canada, 2016).  Using NCC in composites adds 

improved strength, flexibility, and permeability to a wide range of products, including paper 

products, films, biosensors, security devices, specialty packaging, magnetic paper, and electronics 

(Natural Resources Canada, 2016).  There are a number of ways to produce NCC from bulk 

cellulose, including mechanical, chemical (acid hydrolysis), and enzyme treatments (George & 

Sabapathi, 2015). This product is renewable, nontoxic, biocompatible, and sustainable (George & 

Sabapathi, 2015).  Prices range from $3.30/g to $33.00/g of NCC, depending on product type 

(Cellulose Lab, 2018). CelluForce Canada produces 300 tonnes per year (one facility; Miller, 2018). 

Estimates of production costs are $4,800 to $21,190 per tonne and profit margins have been noted 

around 30% (Abbati de Assis et al., 2017).  Capital investments are estimated up to $250 million, 

and staff is around 42 staff per facility (Abbati de Assis et al., 2017). On February 05, 2019, 

CelluForce received $6.4 million in funding to upgrade its nanocrystalline cellulose plant in Quebec 

to become a full commercial, demonstration-scale plant (Natural Resources Canada, 2019). 

Strengths: NCC is a renewable resource; specifically, cellulose is the most abundant organic 

material on the planet (Song et al., 2014).   It is environmentally safe and biodegradable, and is easy 

to produce from both softwood and hardwood (Dufresne, 2013; Song et al., 2014). When using 

certain production processes such as enzymatic hydrolysis coupled with sonification, a biproduct is 

cellulosic ethanol, which is an eco-friendly petroleum alternative (Song et al., 2014). There is an 

immense range of potential applications of NCC (Lyne, 2013). 

Weaknesses: If using the acid hydrolysis method of cellulosic extraction, high quantities of acid 

products are required, and acid resistant equipment is required, resulting in high production costs 

(Song et al., 2014). Production is very costly, and large-scale facilities have been limited due to the 

current lack of cost-effective production methods (Transparency Market research, 2019). 

Opportunities: Moisture content does not appear to have an effect on NCC production, since pulp 

(water matrix) is the primary feedstock (Peresin et al., 2010). 

Threats: Currently methods of production use wood pulp as input source (Asim, 2017; Song et al., 

2014). If using enzymatic hydrolysis, hardwood more readily digests than softwood (Song et al., 

2014). There are a number of global producers established, however, their productions capacities 

are generally quite low (Figure 1; ISO/TC 6/TG 1 – Cellulose Nanomaterials, 2017; Miller, 2015). 

Because NWBC is fairly isolated, shipping costs of NCC to buyers may be a disadvantage, although 

market is generally international anyway.  

Considerations for Northwest BC: Nanocrystalline cellulose is a relatively new product, whose 

broad range of uses is still being realized. More and more industries and consumers are realizing 

the superior qualities of NCC, and market demand has been steadily on the rise with further 
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increases expected due to the recent technological advancements in production equipment 

(Transparency Market Research, 2019). The vast range of end users combined with the unsaturated 

market provides a lucrative opportunity for a new venture to establish its product on the market. 

Capital and production costs are expected to be high, but the isolated nature of Northwest BC is 

not expected to impact transportation costs, since end-users are virtually everywhere. The greatest 

disadvantage to Northwest BC for producing Nanocrystalline cellulose is the need for pulp as the 

feedstock; there are currently no pulp mills in Northwest BC.  Whereas research to date has 

focused on the production of NCC from pulp, exploration into the production of NCC from other 

wood sources such as saw mill wastes of forestry residues may provide an alternative production 

method that may better suit Northwest BC. 

 

Figure 1.Nanocrystalline Cellulose Production Capacity.  Retrieved from Miller (2015). 

Culinary Plants 

Product Information: Botanical forest products (BFPs) include plants and fungi used for a variety of 

reasons other than timber products.  Some of these plants and fungi can be considered culinary 

plants and can be profitable.  Examples include sap (birch, bigleaf, douglas) for syrup, wild 

berries(cloudberries, strawberries, trailing dewberries, cranberries, bunchberries, raspberry, 

blackberry, huckleberry, blueberry, salmonberry, thimbleberry, currant, high bush cranberry, 

soopalalie, elderberry, chokecherry, salal, saskatoon, and Oregon grape), wild greens/grasses 

(stinging nettle, asparagus, watercress, fireweed shoots, mint, and dandelion greens), wild onions, 

fiddleheads, and mushrooms (Hamilton, 2012). 

http://www.tappinano.org/media/1114/cellulose-nanomaterials-production-state-of-the-industry-dec-2015.pdf
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Strengths: There is minimal capital investment involved in starting up a business gathering and 

selling culinary plants because only manpower, a good knowledge base, and minimal equipment 

are required for a small operation.  There are many forest species that have market potential in BC 

and there is an increased interest in their use (BC Ministry of Forests and Range, 1995).  The harvest 

of BFPs is sustainable because it utilizes plants from the understory of established forests. 

Weaknesses: Profit margins would likely be low for such an industry, although no concrete data has 

been found in regards to capital investment or generated income. Job creation is low because only 

a few people would be employed on a part-time basis, per business.  Some of the products can 

easily be affected by weather and time of year. There is currently very little integration of BFP 

harvesting and industrial forestry, although this may be a window for opportunity.  Certain 

products may have a limited shelf-life, and therefore gathering and selling practices have to be well 

coordinated with clients. 

Opportunities: Mushroom and salal harvest is a multi-million-dollar commercial activity in coastal 

BC (Olivotto, 2009). Provincial revenue for BFPs is valued at $680 million (Gagné, 2004). In 1994, 

pine mushrooms harvested in the Nass Valley earned close to $4 million (Mitchell, 1998). 

Northwest BC has abundant vegetation for the harvesting of culinary herbs. 

Threats: Issues with sustainable management, land ownership and who has rights to harvest may 

pose complications (Turner, 2001).  Lack of government revenue, potential over-harvesting of the 

resource, and infringement of aboriginal rights and First Nations’ traditional use of BFPs are some 

of the issue that arise due to the lack of regulations for harvesting BFPs in BC (Gagné, 2004). On the 

other hand, this could also be an opportunity to liaison with local First Nations and create new 

opportunities to market and/or harvest BFPs and incorporate cultural values. 

Considerations for Northwest BC: Because of the value of BFPs to First Nations, the gathering and 

marketing of culinary plants may be an economical opportunity for First Nations groups, as well as 

an opportunity to promote and support First Nations cultures.  The gathering of culinary herbs 

could be coordinated with the regional forest industry by harvesting understory species before 

logging occurs.  Northwest BC has a relatively long growing season which means extended 

opportunities for harvesting of culinary herbs.  Despite the advantage, a venture such as this one 

would still provide limited income due to its seasonal nature and would need to be paired with 

other income earned during the down season. 

Floral Greenery and Native Plant Landscaping 

Product Information: Another way that botanical forest products (BFPs) can be used is through the 

harvest and sale of floral greenery used to make crafts and decorations, and the use of salvaged 

plants for landscaping. Some examples include decorative boughs, moss and grasses for flower 

arrangements, Christmas trees, ferns and trees for landscaping, conifer seeds for reforestation and 

shrub and wildflower seeds for gardening (Hamilton, 2012). Many crown areas ideal for harvesting 
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BFP’s are not regulated, however, a permit is required for the harvest and sale of botanical forest 

products on Nisga’a lands (Nisga’a Lisims Government, n.d.). 

Strengths: There is minimal capital investment required for gathering floral greenery because 

mainly manpower and a good knowledge base is required.  There are many species in NWBC that 

have market potential.  The harvest of BFPs is sustainable because it utilizes understory species of 

established forests (Gagné, 2004). 

Weaknesses: Profit margins would likely be low for such an industry, although no concrete data has 

been found in regards to capital investment or generated income.  Job creation is low because only 

a few people would be employed on a part-time basis per business.  Some of the products can 

easily be affected by weather and time of year. There is currently very little integration of BFP 

harvesting and industrial forestry, although this may be a window for opportunity.  Certain 

products may have a limited shelf-life, and therefore gathering and selling practices would have to 

be well coordinated with clients.  Salal, one of the most successful AFPs for floral greenery and 

landscaping, is only abundant in a few areas of Northwest BC. 

Opportunities: The collective gross revenue in BC for floral greenery was $55-$60 million in 1997 

with 13,000 estimated commercial pickers, who sold to Europe, Hong Kong, Japan and the United 

States (Gagné, 2004; Wills, 1999). Native art also generates significant income with the use of floral 

greenery. A single birch tree can make over $1,000 in masks, bowls, spoons and baskets (Turner, 

2001).  Co-management options have been suggested between the forest and salal industries as 

salal pickers can prune trees for the forest company, and the salal growth benefited from the 

fertilizer used on young strands which increased the salals value up to $2,500/ha (Wills, 1999).  

Around 12,000-15,000 people harvest salal foliage in BC (Wills, 1999). 

There is also a growing demand for native plants for restoration projects and urban landscaping.  In 

addition, seeds can be harvested for forest nurseries (BC Ministry of Forests and Range, 1995).  A 

trial conducted on Vancouver Island showed that salvaging ferns from proposed logging roadways 

was economically viable even though the harvest period only lasted a few months; the profit 

potential per day was high (BC Ministry of Forests and Range, 1995).  A total of 44 native BC plant 

species have been identified for landscaping, and their use is increasingly preferred because they 

are naturally adapted to the local climate and have a greater tolerance to disease and insects (BC 

Ministry of Forests and Range, 1995).  

Threats: Lack of regulations to harvest BFPs in BC creates issues like lack of government revenue, 

over-exploitation of the resource, infringement of aboriginal rights, and concerns over land 

ownership and rights to harvest (Turner, 2001).  

Considerations for Northwest BC: Because of the value of BFPs to First Nations, the gathering and 

marketing of floral greenery may be an economical opportunity for First Nations groups, as well as 

an opportunity to promote and support First Nations cultures.  The gathering of floral greenery 

could be coordinated with the regional forest industry by harvesting understory species before 

logging occurs.  Northwest BC has a relatively long growing season which means extended 

opportunities for harvesting of BFPs.  Despite the advantage, a venture such as this one would still 
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potentially provide insufficient income without being paired with another venture that can be 

undertaken during the down season. 

Medicinal Plants 

Product Information: Medicinal plants are botanical forest products (BFP) with uses as general 

tonics, purgatives, laxatives, salves, antiseptics, anti-inflammatories, medicines for respiratory and 

internal ailments, and many other uses (Gagné, 2004). Medicinal plants can be made into essential 

oils (cedar oil, wild rose oil), herbal teas, tinctures, balms and salves (yew, wild rosehip, elderberry, 

hawthorn, bee pollen, horsetail, valerian, plantain, devil’s club, snakeroot, wild ginger, pipsissewa, 

stinging nettle, and veratrum; Hamilton, 2012). Fungi are also considered to have medicinal 

properties (Keefer, Ehlers & Macpherson, 2008). Many crown areas ideal for harvesting BFP’s are 

not regulated, however, a permit is required for the harvest and sale of botanical forest products 

on Nisga’a lands (Nisga’a Lisims Government, n.d.). 

Strengths: There is minimal capital investment required for gathering medicinal plants because 

mainly manpower and a good knowledge base is required.  There are many species in Northwest BC 

that have market potential.  The harvest of BFPs is sustainable because it utilizes understory species 

of established forests (Gagné, 2004). In addition, some herbs and shrubs favor post-logging 

conditions that allow more sunlight (Gagné, 2004).  

Weaknesses: Profit margins would likely be low for such an industry, although no concrete data has 

been found in regards to capital investment or generated income. Job creation is low because only 

a few people would be employed on a part-time basis per business.  Some of the products can 

easily be affected by weather and time of year. There is currently very little integration of BFP 

harvesting and industrial forestry, although this may be a window for opportunity.  Certain 

products may have a limited shelf-life, and therefore gathering and selling practices would have to 

be well coordinated with clients.  For example, a fungus such as Chaga can be stored for only six to 

nine months in prepared form and six weeks in natural form (Wills & Lipsey, 1999).  If the storage 

or shipping time gets extended the price drops (Wills & Lipsey, 1999).   

Opportunities: The world market for herbal medicines is around $14 billion annually (Wills & 

Lipsey, 1999). In 1997, the gross revenues paid to 15-20 Canadian commercial collectors was $2-$3 

million, gatherers were paid on a per pound basis and made around $100 per day, with premium 

prices being paid for organically grown or wildcrafted produce (Wills & Lipsey, 1999). 

Threats: Certain food safety regulations may apply where herbals must be sold as either food (no 

health claims permitted) or drugs (and have to undergo clinical testing) (Wills & Lipsey, 1999). Lack 

of regulations to harvest BFPs in BC creates issues like lack of government revenue, over-

exploitation of the resource, infringement of aboriginal rights, and concerns over land ownership 

and rights to harvest (Turner, 2001).  
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Considerations for Northwest BC: Because of the value of BFPs to First Nations, the gathering and 

marketing of medicinal herbs may be an economic opportunity for First Nations groups, as well as 

an opportunity to promote and support First Nations cultures.  The gathering of medicinal herbs 

could be coordinated with the regional forest industry by harvesting understory species before 

logging occurs.  Northwest BC has a relatively long growing season which means extended 

opportunities for harvesting of BFPs.  Despite the advantage, a venture such as this one would likely 

still provide insufficient income without being paired with another venture that provides income. 

Wild Mushrooms 

Product Information: There are 33 species of wild edible mushrooms that are harvested in British 

Columbia (BC Ministry of Forests and Range, 1995).   Preferred growing conditions vary between 

species, for example pine mushrooms prefer stands of trees around 100 years old whereas 

chanterelle host trees need to be at least 10-40 years old (Ehlers & Hobby, 2010). Between 2,000 

and 5,000 people harvest pine mushrooms in British Columbia (BC Ministry of Forests and Range, 

1995). In 1993, $3.4 million was paid to harvesters in the Terrace-Nass valley area with 110,000 kg 

of pine mushrooms being harvested (Wills & Lipsey, 1999). Mushrooms are a significant BFP in 

Nisga’a traditional territories and a permit is required for the harvest and sale of botanical forest 

products on Nisga’a lands (Nisga’a Lisims Government, n.d.). 

Strengths: There is minimal capital investment required for gathering mushrooms because mainly 

manpower and a good knowledge base is required.  There are many species in Northwest BC that 

have market potential.  The harvest of BFPs, including mushrooms, is sustainable because it utilizes 

understory species of established forests (Gagné, 2004).  

Weaknesses: No concrete data has been found in regards to capital investment or profit margins, 

although it is expected that capital investment costs would be low, and generated income 

moderately low because of the seasonal nature of the product. Job creation would be low because 

only a few people would be employed on a part-time basis per business.  Some of the products can 

easily be affected by weather and time of year. There is currently very little integration of BFP 

harvesting and industrial forestry, although this may be a window for opportunity.  Certain 

products may have a limited shelf-life, and therefore gathering and selling practices would have to 

be well coordinated with clients.  For example, mushrooms such as Chaga can be stored for six to 

nine months in prepared form and only six weeks in natural form (Wills & Lipsey, 1999).  If the 

storage or shipping time gets extended the price drops (Wills & Lipsey, 1999).  Successful 

mushroom growth can be impacted by weather and profit could vary greatly from year to year.  For 

instance, an average to good year can yield around 392,000 kg of pine mushrooms in BC, but in a 

less-than-average year this figure falls to 250,000 kg (Wills & Lipsey, 1999). Most mushrooms prefer 

mature stands, and clear-cuts can eliminate mushroom habitat for decades (BC Ministry of Forests 

and Range, 1995). 
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Opportunities: One study looked at morels, a fire-adapted species, and saw a potential to use 

broadcast or scattered burns in order to deal with post-harvest timber slash to create more morel 

habitat (Gagné, 2004).  They found that adding inoculum or calcium fertilizer might encourage 

fruiting and minor disturbance of sites prior to harvest (e.g. skid trails) may actually stimulate 

fruiting (Gagné, 2004). Gathering and selling mushrooms can be a lucrative seasonal industry, with 

a good day earning a gatherer hundreds of dollars.  

Threats: According to Wills & Lipsey (1995): 

We were able to identify sixteen active companies exporting wild food mushrooms 

(of several species) from BC. Over 90% of all exports from Vancouver to Japan of 

pines are controlled by seven companies, (six of which are Canadian-owned). In a 

good fruiting year for pines, these seven companies have collective before-tax 

revenues from pines and other mushrooms of approximately Can. $40-$45 million 

but in a bad year this figure can fall to around Can. $25 million. Individual 

mushroom revenues of these seven companies ranged in a good year from Can. $22 

million to under Can. $1 million. We have identified only three BC companies 

involved in the export of nutraceutical and medicinal mushrooms, however there 

are dozens in Oregon and Washington states. 

Although over the past decade, the pine harvest has approximately doubled, the 

average price paid to exporters has remained the same ---around US$19.00-

$20.00/lb. In 1997 there was a brief price war for pine mushrooms in the Nass 

valley. Some companies which had been inactive for several years re-entered the 

pine market and when this happened, several large, established companies raised 

the field price paid to harvesters to the range of Can.$35.00-$50.00/lb, driving the 

new entrants from the field. (When this occurred, some companies lost in excess of 

Can. $50,000 in a two-week period). At the same time the wholesale price for pines 

in Tokyo and Osaka was around yen 5,300 –an anomalous situation in which the 

field price paid to pickers was almost twice the landed price in Tokyo. Canadian pine 

exports have grown at roughly 10% annually since 1993, and the combined Oregon 

and Washington state wild food mushroom industry has grown at an average 

annual rate of around 12% since 1987. 

From the excerpt above, it is likely that there is significant competition in the mushroom harvesting 

industry, and that new ventures may be pushed out by larger established companies who possess 

the capital to do so. Lack of regulations to harvest BFPs in BC creates issues like lack of government 

revenue, over-exploitation of the resource, infringement of aboriginal rights, and concerns over 

land ownership and rights to harvest (Turner, 2001).  

Considerations for Northwest BC: Because of the value of BFPs to First Nations, the gathering and 

marketing of mushrooms may be an economic opportunity for First Nations groups, as well as an 

opportunity to promote and support First Nations cultures.  The gathering of mushrooms could be 

coordinated with the regional forest industry by harvesting understory species before logging 

occurs.  Northwest BC has a relatively long growing season which means extended opportunities for 
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harvesting of BFPs.  Despite the advantage, a venture such as this one would likely still provide 

insufficient income without being paired with another venture that provides income. 

Lightweight Aggregates with Pulp Sludge 

Info: Wastewater sludge from pulp and paper mills can be used to create glass aggregates such as 

tiles, roof shingles, asphalt paving, sandblasting media, and cement materials (Bajpai, 2018).  

Currently, the sintering process requires very high heats to turn traditional materials into glass 

aggregates, and this is becoming increasingly costly as fuel costs rise (Chen et al., 2016).  When 

combining paper pulp sludge with standard green clay materials (50-90%), the sintering 

temperature and energy requirements reduce significantly (Chen et al., 2016).  One study indicates 

that a fly-ash brick facility (i.e. cement materials) could employ around 146 people, with capital 

investment being relatively low around $380,000 (converted to 2018 CAD) and an EBITDA margin of 

45% (Building Materials & Technology Promotion Council, 2007). This may be comparable to the 

statistics for a pulp sludge aggregate brick facility, except for a few unknown factors, namely: the 

input materials (pulp sludge) may need further processing in order to be used in the same 

processes as fly-ash brick manufacturing; the costs of raw goods (pulp vs fly-ash) may vary between 

the two products; and the lower sintering temperature required for pulp sludge may reduce the 

energy requirements compared to that for fly-ash bricks.  

Strengths: Aggregate markets may favour the reduced energy costs associated with using pulp 

sludge to produce glass aggregates. Particle densities of resulting lightweight clay and pulp sludge 

are within the range of acceptable density specifications for glass aggregates. 

Weaknesses: Glass aggregates created solely from pulp sludge without a partial clay composition 

are not feasible due to the chemical composition of pulp sludge. 

Opportunities: There are currently no glass aggregates facilities in Northwest BC that utilize pulp 

sludge in their manufacturing processes.  This may be an opportunity for a local start-up, 

considering the reduced energy costs associated with pulp sludge – glass aggregates compared to 

conventional aggregates. 

Threats: Unknown market for glass aggregates in the area, as there may be resistance by 

consumers to transition to a new product that is not yet widely known about. Generally, the 

construction industry in Northwest BC is steadily increasing, and the demand for lightweight 

aggregates should proportionately increase. There are no pulp or paper mills in Northwest BC 

who’s pulp sludge could be utilized for lightweight aggregates. Conventional aggregate plants 

currently exist in Quesnel, 100 Mile House, and Williams Lake (United Concrete and Gravel), Sechelt 

(Lehigh Materials), and many smaller operations throughout Northwest BC. 
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Lignin Extraction (Biorefinery) 

Product Information: Lignin extraction consists of extracting lignin from the black liquor that is a 

waste product of pulp and paper mills.  Extraction of lignin from cellulose is either done via the 

traditional technique of sulfite pulping, or the more modern kraft process of lignin separation 

through acid precipitation (Fatehi & Chen, 2016). Specialists are optimistic and excited about the 

upcoming market for lignin.  With extensive research taking place on lignin applications, it is 

believed that the pulp and paper’s most abundant waste product may soon find economically 

viable opportunities (Fatehi & Chen, 2016; Mabrouk et al., 2017; McCoy, 2016; Natural Resources 

Canada, 2016; Natural Resources Canada, 2013).  Some lignin applications include substituting 

phenol in phenolic resins, replacing carbon black in rubber reinforcements, and substituting for 

polyacrylonitrile as a precursor to carbon fiber (Fatehi & Chen, 2016). 

When paired with a pulp mill: Adding a biorefinery decreases volume constraints on the recovery 

boiler, allowing pulp production to increase (Kasurinen, 2016). Three new income streams are 

generated when a biorefinery is added to a pulp mill: increase in pulp production, decrease in lime 

kiln fuel costs, and lignin sales (Kasurinen, 2016). One study suggests mill expansion costs to range 

between $14 and $33 million (Natural Resources Canada, 2016).  The WestFraser mill in Hinton, AB 

created 7.5 new full-time positions at their new lignin co-located plant (Natural Resources Canada, 

2016). The upgrade to the pulp mill to add the recovery plant cost $30 million, and the capacity of 

the lignin extraction plant is 30 tonne/day (ProcessWest, 2016). 

When not paired with a pulp mill: Approximate start-up cost (total capital investment) is $4.87 

million for a plant with a capacity of 2.54 tonne/day of feedstock, which is a relatively low capacity 

(Mabrouk et al., 2017).  There does not appear to be a lot of literature on biorefineries that are not 

extensions of pre-existing pulp mills.  It would appear that the pairing of a pulp mill and biorefinery 

is the most economic opportunity, since the pulp mill benefits in increased capacity, and the 

biorefinery benefits from immediate no-cost feedstock access. 

Strengths: There is an abundance of lignin that can be extracted from pulp and paper waste 

products, and the value of the lignin, when extracted, is much higher than when it is burned for 

local heat and power (Natural Resources Canada, 2013).  Lignin has a chemical structure similar to 

petroleum products, which means it holds the potential to replace a large number of fossil-fuel 

based products, therefore lowering the environmental impacts of these products (Berlin & 

Balakshin, 2014). Lignin extraction from black liquor will also improve capacity of pulp mill recovery 

boilers by approximately 15% (McCoy, 2016). 

Weaknesses: While there is extensive research taking place on lignin applications, there have been 

very few products that have earned a stable position in the market. In certain markets, lignin 

cannot compete with lignosulfonates, which are produced via the traditional sulfite pulping, 

because lignosulfonates are water soluble whereas industrial lignin is not (Fatehi & Chen, 2016).  
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Opportunities: The closest lignin recovery facility is in Hinton, AB at West Fraser’s pulp mill 

(ProcessWest, 2016).  The only other two, as of 2016, were in Plymouth, NC, and Finland, as well as 

a pilot-scale project in eastern Canada.   

Threats: Lignin extraction facilities are most economically effective when paired with a pulp mill 

because the lignin extraction phase occurs before the black liquor goes to the recovery boiler in the 

pulp mill. There are no pulp mills in Northwest BC to which an extraction plant can be added.  

Considerations for Northwest BC: A small-scale stand-alone plant may be feasible for Northwest BC 

(Mabrouk et al., 2017), whereas a co-located plant with a pulp mill is unfeasible for Northwest BC 

due to the lack of active pulp mills in the region.  If a dormant pulp mill in the region were to be 

reactivated (see BCTMP section), that may be an opportunity for the mill to consider a lignin 

recovery expansion. Utilization of lignin is relatively new, and only increasing in demand quite 

recently, which means there may be some added risks involved in the production of it. However, 

green alternatives to petroleum-based products are only expected to increase in demand in the 

future, in which case a lignin biorefinery in Northwest BC may be a jump start into an upcoming 

market.  

Laminated Strand Lumber 

Product Information: Laminated strand lumber (LSL) is one of three Structural Composite Lumber 

(SCL) products (European Wood, n.d.). It is similar to parallel strand lumber (PSL) and laminated 

veneer lumber (LVL), except that the strands are not produced from veneers (European Wood, 

n.d.).  Instead, LSL shreds smaller logs and faster growing species like aspen, birch and poplar into 

strands approximately 1ft in length (Louisiana-Pacifica Corporation, 2011). LSL can either be made 

with all of the strands oriented along the major axis for applications such as beams, rafters, sills and 

columns; or with some of the strands aligned along the minor axis, for applications such as walls, 

floors, and ceilings (Libertatis, n.d.). An average sized LSL mill of 85,000m3 annual production would 

require capital investment around $50 million, with profit margins around 20% (Jahromi, 2006; 

Ross, 2006; U.S. Environmental Protection Agency, 2002b).  An average sized plant would employ 

30-40 people (Vancouver Island Economic Alliance & MNP LPP, 2017). 

Strengths: LSL is stronger, straighter, and more uniform than dimension lumber (as is LVL and PSL), 

and is often made from smaller, faster growing, lower-value trees like aspen and poplar, which 

means less stress on older, slower growing forests (Libertatis, n.d.; Louisiana-Pacific Corporation, 

2011).  LSL products are typically less expensive than other Engineered Wood Products because of 

their simpler production techniques (Hoesly, n.d.). LSL has a higher shear strength than LVL and 

PSL, and has a larger utilities-hole allowances than its two relatives (Landreman, 2012). It does not 

split as easily as dimension lumber or LVL, and is better than LVL in that the strength of the material 

may be better matched to the application instead of being too strong, which is common for LVL. 

This means saving money where it doesn’t need to be spent. 
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Weaknesses: Like LVL and PSL, LSL is bonded with phenol-formaldehyde adhesives, which raise 

health concerns due to their off-gassing (European wood, n.d.).  These adhesives are also not 

considered environmentally friendly because they are produced from non-renewable petroleum 

sources. LSL is not considered as strong as LVL or PSL and is therefore not as ideal for long spans, 

although still stronger than dimensional lumber (Hoesly, n.d.).   

Opportunities: Relatively simple to make like LVL and PSL, LSL is a much newer innovation with 

fewer manufacturers.  LVL has already paved the way for similar Engineered Wood Products to 

become widely accepted, creating a market that is ready to integrate LSL.  Only one manufacturer is 

currently listed with the American Plywood Association – The Engineered Wood Association (APA) 

directory and they are located in Houlton, Maine (APA, n.d.).  

Threats: Many consumers still use sawn lumber in applications where LSL could be used, and are 

unaware of the opportunity for using lower cost, higher sustainability engineered wood products. 

Considerations for Northwest BC: Soaking the logs prior to processing is part of the production of 

LSL and, therefore, the high moisture content of Northwest BC trees is not a setback (U.S. 

Environmental Protection Agency, 2002b). There is minimal logging of Aspen, Birch or Poplar in 

NWBC, although this may change if there is a market for these species, as they are present in 

moderate quantities. Northwest BC has been experiencing increasing levels of construction due to 

new industries and increased populations, and this may be an opportunity for a prominent LSL 

market in the region. 

 

Laminated Veneer Lumber  

Product Information: Laminated veneer lumber (LVL) is one of three Structural Composite Lumber 

products (SCL; European wood, n.d.). It is an engineered wood product designed to replace 

dimensional lumber in virtually any application with improved physical properties (Vlosky et al., 

1994).  It is made by bonding thin wood veneers together under heat and pressure (Canadian Wood 

Council, n.d.). It is produced the same way as plywood, except that all veneer layers run in the same 

direction grain-wise, whereas in plywood they are cross laminated. In LVL the thickness of each 

veneer can range from 2.5 to 4.8 mm.  Commonly used species are douglas fir, pine, larch, spruce 

and poplar (Vlosky et al., 1994).  Sometimes LVLs can have a few veneers arranged perpendicular to 

the typical direction to add strength in perpendicular axes. Developed in the 1940s, the market for 

LVL took off in the early 1990s (Hiziroglu, n.d.). Production of LVL is sometimes separated into two 

different process facilities—one that produces the veneer sheets by rotary peeling logs (often a 

lumber mill), and one facility that compiles those sheets into billets (Vlosky et al., 1994). As of 1992, 

North America and Finland had the most developed LVL markets (Vlosky et al., 1994). An average 

sized LVL mill of 85,000m3 annual production would require a capital investment around $50 

million, with profit margins around 20% (Jahromi, 2006; Ross, 2006; U.S. Environmental Protection 
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Agency, 2002b).  An average sized plant would employ 30-40 people (Vancouver Island Economic 

Alliance & MNP LPP, 2017). 

Strengths: Large LVL members can be made from smaller trees, providing better forestry utilization 

than sawn lumber (StructureCraft, n.d.). LVL can support heavier loads than dimension lumber and 

span longer distances.  It is also less prone to shrinking or warping because of the pre-drying and 

treatment of each veneer before compilation (Vlosky et al., 1994).  LVL can be cut, sawn and 

handled like regular lumber and is therefore very versatile in what shapes it can take.  It can also be 

produced in virtually any size (length, width, and depth), limited only by manufacturing equipment 

and transportation restrictions (U.S. Environmental Protection Agency, 2002b).  Some claim that 

LVL is comparable in strength to concrete or steel, and  energy requirements for production of LVL 

is markedly lower than that of steel, plastic, concrete, stone and brick (Stora Enso, 2016). LVL is a 

better use of resources than dimension lumber in that material is not lost in the production of the 

billets in the way that material is lost when a round log is cut into a rectilinear shape (Busta & 

Honesty, 2013). It is also a better use of resources because wider dimensions of LVL can be 

produced from smaller trees, reducing the demand for large old growth logs (StructureCraft, n.d.).  

Uniformity of LVL physical properties compared to sawn lumber is another distinctly favorable 

quality, where low quality veneers that contain knots or other structural impurities are removed 

(Busta & Honesty, 2013). Job site waste is also reportedly reduced from 11% with dimensional 

lumber to less than 1% with LVL (Vlosky et al., 1994). 

Weaknesses: LVL is significantly more expensive than dimension lumber of comparative load 

capabilities.  LVL is generally not considered a good product for visual applications; however, recent 

innovations have led to unique visual applications of LVL (Vlosky et al., 1994). For example, 

vertically laminated veneer lumber is oriented so that the veneer grain edges are exposed on the 

face of the product instead of the surface grain of the topmost veneer (StructureCraft, n.d.). 

Because all veneers are oriented in the same direction, LVL tends to shrink and swell like 

dimensional lumber, although LVL appears to exhibit more uniform swelling compared to solid 

lumber.  LVL is usually bonded with phenol-formaldehyde, which, although better than urea-

formaldehyde, is considered a health hazard for the emissions it releases (Canadian Wood Council, 

n.d.).  Formaldehyde based adhesives are petroleum products, contributing to Greenhouse Gas 

emissions and the heavy demand for non-renewable fossil fuels (APA, 2015). New innovations are 

allowing the use of more ecofriendly lignin-based resin adhesives, which are more sustainable and 

less toxic (Kalami et al., 2017; Wood Based Panels International, 2017). 

Opportunities: There is a strong market for LVL in the construction industry because of its superior 

strength-to-weight ratio (Hiziroglu, n.d.). In 1990, the price point was considered high enough to 

justify transportation costs from manufacturing regions to distant demand markets (Hiziroglu, n.d.). 

Price stability is much higher than for dimension lumber because of the flexible options of log size 

used to make LVL (Hiziroglu, n.d.). In 1992 demand in North America exceeded supply (Hiziroglu, 

n.d.). In the 90’s, LVL showed high profit margins, and it was estimated that this trend would 

continue as improvements in manufacturing and production cost reductions would occur (Hiziroglu, 

n.d.).  Moisture content is not an issue as trees undergo soaking, steaming and drying as part of the 

manufacturing process (U.S. Environmental Protection Agency, 2002b). 
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Threats: Boise Cascade, Weyerhauser, Louisiana-Pacific, Roseburg, Universal Forest Products, 

Georgia-Pacific (Wallender, 2018) are all BC companies currently producing LVL. Another potential 

threat to a new production line is the high capital investment necessary(Hiziroglu, n.d.). Markets 

are fairly regional, in that there are high costs associated with shipping large or awkward LVL 

shapes and sizes long distance (Natural Resources Canada, 2016). This can also be an opportunity if 

there is not yet a strong regional supply in NWBC. In BC there is currently Crisco Manufacturing in 

Brisco, BC, (Kootenays) and LP in Golden, BC, manufacturing LVL (APA, n.d.; Brisco Manufacturing, 

2015). There is also West Fraser LVL manufacturing in Rocky Mountain House, AB, Global LVL Inc in 

Quebec,  and Forex Amos in Amos, Quebec(APA, n.d.; West Fraser, 2019). Birch and other fast 

growing second growth species are not often logged in Northwest BC however these species are 

present in the region in moderate abundance and could be harvested if there is a market for them.  

Second growth conifer can also be used for LVL. 

Considerations for Northwest BC: There is currently no manufacturing of LVL in Northwest BC, and, 

because it is a relatively regional product, this may present an opening for production in the region. 

The construction industry, which is the primary consumer of LVL, has been steadily increasing in the 

region. There may also be a research opportunity to further explore the feasibility of lignin-based 

resins, which could make LVL an even more attractive product to replace dimension lumber.  

Parallel Strand Lumber  

Info: Parallel strand lumber (PSL) is one of three Structural Composite Lumber (SCL) products. It is 

similar to Oriented Strand Board (OSB) except that it forms lumber of various width and sizes, as 

opposed to OSB which is just produced in sheets (Libertatis, n.d.). PSL is formed through a similar 

production process as LVL except that after peeling a log into veneers, the veneers are clipped into 

strands that can be up to 8 feet long (Smart Growth, 2016).  PSL did not enter the market until 1988 

(Landreman, 2012).  Similar to the other engineered wood products capital investment is high at 

around $50 million (Ross, 2016), with profit margins of around 20% (U.S. Environmental Protection 

Agency, 2002b), and direct employment around 30-40 people per manufacturing plant (Vancouver 

Island Economic Alliance & MNP LLP, 2017). 

Strengths: Parallel strand lumber can easily utilize edge wastes and more of the rotary-peeled log 

than LVL (Jahromi, 2006). Like LSL and LVL, PSL is stronger, straighter, and more uniform than 

dimensional lumber of the same dimensions (Jahromi, 2006). PSL is better at absorbing 

preservatives and is more fire retardant than LVL (Libertatis, n.d.). 

Weaknesses: Like LVL and LSL, PSL is bonded with phenol-formaldehyde adhesives, which raise 

health concerns due to their off-gassing (Canadian Wood Council, n.d.).  These adhesives are also 

not considered environmentally friendly because they are produced from non-renewable 

petroleum sources. However, the use of more ecofriendly lignin-based resin adhesives is beginning 

to be used (Wood Based Panels International, 2017). PSL is generally more expensive than LVL and 

LSL (Libertatis, n.d.). 
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Opportunities: Relatively simple to make like LVL and LSL, PSL is a much newer innovation with 

fewer manufacturers (Libertatis, n.d.).  LVL has already paved the way for similar Engineered wood 

products to become widely accepted, creating a market that is ready to integrate PSL. The 

percentage of fibre utilization in PSL is higher than in LVL and this could be enhanced by running 

the PSL and LVL plants at one site (Busta & Honesty, 2013). Moisture content is irrelevant since logs 

are soaked as part of the manufacturing process (Busta & Honesty, 2013). Trees used include 

douglas fir, larch, western hemlock and poplar (Smarth Growth, 2016); Hemlock is commonly found 

in Northwest BC. 

Threats: Weyerhaeuser has a parallam (PSL) plant on Annacis island, BC (near Vancouver; 

Weyerhaeuser, n.d.). 

Considerations for Northwest BC: Like LVL and LSL, PSL is not yet manufactured in Northwest BC, 

which may be an opportunity for development.  Construction in the region has been steadily 

increasing, a further indication of the potential for LVL demand in the region.  There is also a 

research opportunity to further explore the feasibility of lignin-based resins for use in SCL products.  

Plywood  

Product Information: Plywood is a manufactured board made of crossbanded veneers glued 

together and compressed under heat (Russel, n.d.).  Plywood is often used for things like furniture 

and paneling, and sometimes flooring. One source claims that profit margins are 12-15% per sheet 

(Quora, 2018). The same source claims startup costs are $13 to $26 million and running capital is 

around $26 million CAD. Startups require approximately 1800 square metres of land for a 

production plant (NextWhatBusiness, 2019). 

Strengths: These boards are lighter than solid wood and much stronger (Wood Work Basics, n.d.). 

They resist cracking, bending, warping and shrinking, and can be produced from smaller trees 

because of the rotary-cut process of producing veneers (Wood Work Basics, n.d.).  They can be 

produced in a variety of widths and dimensions, and are useful in eliminating localized weaknesses 

typical of solid wood (Wood Work Basics, n.d.). 

Weaknesses: Some consumers find the edges of plywood unattractive which can limit its potential 

uses (Wood Magazine, n.d.). It can be fairly expensive, sometimes as expensive as a solid wood 

equivalent, depending on quality (Wood Magazine, n.d.). Thicknesses may vary from their specified 

dimension, making it difficult to work with in high-precision scenarios (Wood Magazine, n.d.). Glue 

usually contains formaldehyde, which has significant health concerns (U.S. Environmental 

Protection Agency, 2002d). However, innovative alternatives are becoming more common and 

feasible (see Lignin Resin section).  

Opportunities: Using Terrace as an example, one study shows that although new housing 

construction in Terrace reached a low in 2010, it appears to be consistently climbing since, which 

means an increasing demand in local building materials such as plywood (Thomson & White, 2014). 
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This may be representative of Northwest BC’s trends as a whole. Plywood manufacturing 

establishments in 1997 employed an average of 60 employees per establishment, although this 

number is likely to be lower now due to increased automatization of machinery (U.S. Census 

Bureau, 1999). Plywood can be made from any softwood species (The Wood Database, n.d.). 

Northwest BC’s wood’s high moisture content is not a setback because wood resources are used 

green, not dried (Russel, n.d.). 

Threats: Plywood exports have been experiencing an abrupt drop in volume, possibly due to the US 

softwood duties (Indexbox, 2018).  Production has also been relatively slow, and demand has 

remained steady (Indexbox, 2018) 

Considerations for Northwest BC: With multiple industrial projects moving into Northwest BC, it 

can be expected that construction in the region will face a steady increase, raising the demand for 

building materials like plywood.  Since moisture content of the feedstock is not an issue, producing 

plywood in Northwest BC is an ideal venture for the region’s wood.  With the increasing volume of 

second growth coming available for harvest in the near future, products such as plywood will be 

some of the few that can utilize smaller trees for production.  However, there may be potential 

impacts to plywood exports to the US due to their softwood lumber duties.  This may negatively 

affect Canada’s plywood production. 

Dissolving Pulp 

Product Information: Dissolving pulp (DP) is bleached wood pulp that is used in chemical matrices 

where no fibrous structures of the wood remain (Välimaa, 2015).  The dissolved pulp can then be 

spun into textile fibers or to create plastic like materials (Välimaa, 2015). DP is primarily used for 

Viscose Staple Fiber (VSF), modal, and lyocell, which are types of rayon used for clothing and 

textiles. Cash costs are on average $1000/tonne (Pulp & Paper Canada, 2013). Between 2006 and 

2017, VSF had the fastest growth in volume of any textile, including cotton, natural fibers, and 

synthetics (Fortress Global Enterprises, 2018).  Total growth in the volume of VSF in that time was 

86% (Fortress Global Enterprises, 2018). Extremely high capital investments are required for a 

dissolving pulp plant, to the order of hundreds of millions of dollars (Pulp & Paper Canada, 2012). 

Profit margins for DP production are usually quite high, and consistently higher than that of paper 

mills (Bhuckory, 2014). Further research into utilizing hemicellulose byproducts would be valuable 

in considering pairing a dissolving pulp plant with another product to increase revenue and offset 

costs. The Thurso Mill in Quebec employs 336 employees (Euwid, 2017). 

Strengths: New technology allows for closed-loop production of dissolving pulp which sharply 

reduces chemical wastes (Välimaa, 2015). Dissolving pulp has a number of intermediate and end 

products, resulting in a versatile market. One product, viscose, or VSF, is a textile with a steadily 

growing demand due to its appealing qualities such as texture, softness, drape, lustre, etc. While 

hardwoods are currently primarily used to make dissolving pulp, it can also be made with 

softwoods, which in fact are more ideal in that they have more cellulose and less hemicellulose 
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than hardwoods (cellulose is the primary ingredient in dissolving pulp; hemicellulose and lignins are 

removed; Freitas & Mathews, 2017). The market for dissolving pulp is growing annually at a rate of 

9-12% (Pulp & Paper Canada, 2013). New technologies offer the opportunity to retrieve 

hemicellulose biproducts from the pre-hydrolysis process in DP production; hemicellulose can be 

used for a number of other applications and products (Shen et al., 2015). 

Weaknesses: The production of DP is still somewhat unsustainable in that it is an energy intensive 

process and has a number of air and water emissions, although a number of advancements are 

being made, such as the new closed-loop process (Freitas & Mathews, 2017).  Canadian DP prices 

have dropped from US$ 2,200 per Tonne in 2011 to US$500 in June 2018 (Shen et al., 2015). 

Opportunities: According to Brian McKay of Brian McKay and Associates Market Intelligence 

Consulting in Quebec in 2017, dissolving pulp holds tremendous growth potential over the long 

term (Hein, 2017). Wood feedstock can be either wet or dry (Freitas & Mathews, 2017). BC’s 

western hemlock is particularly well suited to producing dissolving pulp (Naturally:Wood, 2019). 

Another opportunity is that dissolving pulp can be made from second-growth forests (Hatton, 

1997). 

Threats: There is a dissolving pulp mill in Vancouver (Fortress). 

Considerations for Northwest BC: Northern BC may be particularly well suited for a DP plant in that 

we have extensive amounts of Western Hemlock and second growth (in the near future), both of 

which are suitable for dissolving pulp production.  The high moisture content of Northwest BC’s 

wood would not be a disadvantage in producing this product, since wet wood can be used as 

feedstock.  However, the remoteness of our region may be a disadvantage, considering the 

globalized market of DP, although this idea needs further research for support. Neucel’s specialty 

cellulose plant in Port Alice, BC, has yet to reopen it’s doors, and there is talk that it may not reopen 

(Thomas, 2019). 

Mechanical Pulp 

Product Information: Mechanical pulp is similar to chemically treated pulp but produced via 

mechanical means.  Includes Stone Groundwood (SGW) pulping which produces a high yield of 

short fibers, Refiner Mechanical Pulping (RMP), which produces a high yield of slightly longer fibers 

(can utilize wood wastes), and Thermomechanical Pulping (TMP), which is high energy input but 

produces the longest fibers (Industrial Efficiency Technology Database, n.d.).  Another type is CTMP 

(see Bleached Chemithermo Mechanical Pulp section). Mechanical pulp can produce twice as much 

pulp from a given number of trees compared to the krafting (chemical) alternative process 

(Conservatree, n.d.).  It requires substantial capital investment around $172 million (converted to 

2019 CAD; Harpole, Leatham & Myers, 1989). More research is required to find adequate profit 

margin estimates.  For the purpose of this study, a modest estimate of Category 2 – 5% to 15% was 

used. 
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Strengths: Mechanical pulp is easier and more cost-effective to produce than chemically-treated 

pulp. It also has much higher yields than in chemical processes. Mechanical pulp can be produced 

entirely from recycled or waste materials; in 2006, 45% of wood sources for the pulp industry were 

sawmill residues, 21% logs and chips, and 34% recycled paper (Sixta, 2006). Mechanical pulping has 

minimal environmental concerns besides forest degradation; the only chemicals used in the process 

are hydrogen peroxide and sodium dithionite, which have benign byproducts (Hu, 2013).  A pulp 

mill in Nova Scotia directly employs over 300 people, and including indirect jobs created, provides 

over 2,000 full-time equivalent jobs (Macdonald, 2015). The global market demand for pulp has 

been steadily increasing from 2006 to 2016, with China’s demand doubling in that time (McClay, 

2017).  As of 2016, China and Europe have the highest demand globally, each at over 30% (McClay, 

2017).  North America comes in third at 12% in 2016, which has declined from 18% in 2006 

(McClay, 2017). Transportation costs are relatively low compared to wood costs (Börjesson & 

Ahlgren, 2015). 

Weaknesses: Mechanical processes often damage the cellulose, which reduces the strength of the 

produced pulp.  Purity is usually lower than that of chemically produced pulps, and therefore the 

age resistance of mechanical pulp is low. As a result, mechanical pulp is generally lower in value 

than chemical pulp. Mechanical production of pulp has a high electrical demand compared to 

chemical pulp (Börjesson & Ahlgren, 2015). 

Opportunities: Canada has been a leading source of market pulp, providing 21% to the global 

markets in 2006 (Sixta, 2006). Conifer tree species are preferred because of their longer fibers (How 

Products are Made, n.d.). In particular, Fir and hemlock are both common species used in pulp 

production (Geman, 2014). Mechanical pulp is usually produced at a final moisture content of 

about 10%, reached via air drying (Nanko, Button & Hillman, 2005). Further uses of pulp such as 

paper making usually start by mixing the pulp in a water solution, therefore making the moisture 

content irrelevant (Nanko, Button & Hillman, 2005). 

Threats: Pulp is generally a global, commodity-type product, and as such, markets are volatile and 

high-risk. The start-up costs for a pulp mill are very high. Depending on feedstock source, there may 

be a high cost associated with the feedstock (i.e. round logs versus forestry residue) 

Considerations for Northwest BC: Pulp mills have had low success in the past in this region.  Should 

an investor choose to startup a mechanical pulp mill in Northwest BC, there are a number of old 

mill sites across the region that could be recommissioned. 

Particleboard 

Product Information: Although OSB is technically a type of particleboard, the term particleboard is 

generally used to refer to boards with smaller wood components than OSB (Displays2Go, 2015). 

Particleboard can also be called Low Density Fibreboard (Rouge, 2015). Typical materials include 

sawdust and planer shavings from sawmills (Natural Resources Canada, 2016). Particleboard is a 

non-structural material, and competes with Medium Density Fiberboard (MDF) in the same markets 
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(Natural Resources Canada, 2016). Particleboard is made by mixing wood particles with glues and 

resins and sealing them into sheets under high heat and pressure (International Timber, 2015). 

Fibers are often stratified by size, with the coarser particles in the middle and the finest particles on 

the surfaces, to create the smooth surface for which particleboard is known (International Timber, 

2015). Common species used in particleboard include fir, pine, poplar, and spruce, and, less 

commonly, hemlock (Dettmer, 2013). Startup costs have been identified as $300 million (converted 

to 2019 CAD) for a 186 million ft2/year capacity mill (Spelter, 1994). The same source also estimates 

$100 million (converted to 2019 CAD) in startup costs for a 100 million ft2/year capacity plant 

(Spelter, 1994). Around 173 employees would be needed for a mill with this capacity (Spelter, 

1994). As of 2000, there was a high demand on particleboard from western Canada and the US 

(Columbia Engineering International Ltd., 1993). Gross profit margins can be higher than 50% 

(Ababa, 2008). 

Strengths: Particleboard with veneer is often used in ready-to-assemble furniture and cabinets, 

especially because particleboard’s defining quality is its smooth surface that allows for coating 

(Jones, 2016). Particleboard is lower cost than MDF and often considered of lower quality (Jones, 

2016). Unlike plywood, particleboard can be made from mill scraps and forestry residues; this 

makes it more environmentally sustainable than plywood (Jones, 2016). The smooth surface allows 

for the application of thin sheets of veneer or plastic laminate to mimic the look of solid wood, and 

therefore can be a cheap alternative to solid wood in cabinet and furniture applications (Jones, 

2016). 

Weaknesses: Particleboard is usually made with non-waterproof glue, which makes it unsuitable 

for exterior and high-humidity environments (Natural Resources Canada, 2016). As a result, it tends 

to swell more than MDF when exposed to water (Jones, 2016). Particleboard usually contains 

formaldehyde in its adhesives or coatings, and this, in addition to the fine sawdust created, raises 

health concerns when cutting these boards (Natural Resources Canada, 2016).  While particleboard 

can be considered more eco-friendly than plywood because of its second-hand ingredients, many 

argue that it is actually less eco-friendly because of the greater amounts of toxic adhesives 

(formaldehyde) that are used to make it (Natural Resources Canada, 2016).   

Opportunities: Newpro is currently upgrading its particleboard plant in Smithers BC into a pellet 

plant, which may open up market opportunities in Northwest BC (Vandenberg, 2017).  However, 

this is also likely an indicator of a failing market for particleboard. Siempelkamp offers a range of 

services and products for building a particleboard mill (Siempelkamp, n.d.). 

Threats: There appears to be a declining market for particleboard, as associated mills and 

production are slowly declining (International Timber, 2015).  Feedstock particles need to be at a 

moisture content of 2.5% or less for particleboard production (International Timber, 2015), 

therefore, wood from the Northwest BC would require significant drying costs.  Other mills include 

Canfor in New Westminster BC and a number of mills in Ontario and Quebec (Company Listing, 

n.d.). 

Considerations for Northwest BC: Use of particleboard appears to be slowly declining, and the 

health concerns of the resins used may be a significant contributor to this concern.  If lignin resin 
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production becomes a viable alternative, production of particleboard in Northwest BC may be 

feasible.  The species used for particleboard production are all present in the region, and there are 

sawmill and forestry residues available to be utilized. The conversion of Smithers’ mill from 

particleboard to pellets may be an indicator of a failing market for particleboard in the region.  

Conversely, it may have opened up a supply opportunity for the region to replace Smithers’ retired 

supply.  

Biochar 

Product Information: Biochar is similar to activated charcoal, except that it is produced from 

woody biomass that has been heated to high temperatures in an anoxic environment, and is used 

for soil supplementation, growing media for plants, and water filtration (Crane Management 

Consultants, 2018). A carbon offset revenue stream would help make the production of biochar 

more economically feasible (Crane Management Consultants, 2018). Total capital investment costs 

could range from $2.8 million to $8.4 million depending on size and location in Northwest BC 

(Barlow et al., 2017). Marketing staff would be one person (Crane Management Consultants, 2018), 

and regular staff would amount to 11 people (seven fulltime and four seasonal; Barlow et al., 2017). 

Production volumes could reach around 970 tonnes by year four, at a suggested value of US$100 

per cu. yd (Crane Management Consultants, 2018). Fourth year revenue would be $688,800 

according to Crane Management Consultants (2018). In a theoretical mill in Thornhill BC, annual 

operation and maintenance (O&M) costs are $1.21 million and gross revenue is $3.31 million 

(Barlow et al., 2017).  From this we can calculate EBITDA margins as [ ($3.31M - $1.21M) / $3.31M ] 

* 100% = 36.5%. Rate of return for this theoretical, mid-sized facility is 21% and an after-tax 

payback period would be approximately 10 years (Barlow et al., 2017).  

Strengths: Production of biochar is environmentally sustainable because it is making use of wastes 

and residues and is storing carbon in the soil as opposed to it being released to the atmosphere 

from burning (Crane Management Consultants, 2018). Biochar production can be paired with 

biomass energy-generating facilities (Barlow et al., 2017). 

Weaknesses: There is currently only a small market because of lack of awareness and 

endorsement, lack of sustainability initiatives, and the large start-up cost associated with a biochar 

production facility (Barlow et al., 2017). 

Opportunities: Can produce refined biochar to provide to several market sectors where established 

end-product producers can use Northwest BC biochar (Crane Management Consultants, 2018). This 

would allow the Northwest BC facility to stream into multiple markets, enhancing stability through 

a variety in clients (Crane Management Consultants, 2018). Biochar could be marketed to 

businesses that make the following: gardening growth supplies, landscaping supplies, farm supplies, 

stormwater filtration supplies, soil remediation supplies and livestock feed supplies (Crane 

Management Consultants, 2018). 
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Threats: There is currently a low feasibility for biochar production as a filtration media or barbeque 

charcoal/briquette product because of alternative production methods (Crane Management 

Consultants, 2018). Additionally, those markets are already well established and monopolized by 

larger companies or cheaper companies from Asian countries (Crane Management Consultants, 

2018). Moisture content is a concern for biochar production, therefore the high moisture content in 

Northwest BC feedstocks may be a disadvantage (Barlow et al., 2017).  

Considerations for Northwest BC: The heavy reliance on forestry in Northwest BC means that there 

is a large amount of forestry residue that can be utilized for a biochar facility, provided that 

feedstock costs are feasible. The high moisture content in the wood of Northwest BC means that 

further processing of feedstock will be required to meet ideal feedstock conditions, thereby raising 

costs associated with a biochar facility in this region. However, if sawmill wastes were utilized, this 

obstacle would be bypassed.  A highly useful feasibility study was completed on the potential for a 

bioenergy facility in Thornhill BC that would produce biochar as its main product as well as energy 

to power the facility (Barlow et al., 2017). This report concludes that a bioenergy facility in Thornhill 

BC would appear to be very feasible. 

Wood-Plastic Composites 

Product Information: Wood-plastic composites (WPCs) refers to any product that is a combination 

of wood materials and thermosets or thermoplastics (Clemons, 2002). Traditionally, plastic 

performance modifiers usually consisted of talc, calcium carbonate, mica, glass, or carbon fibers 

(Clemons, 2002). Currently, however, wood is becoming a significant competitor as a plastic filler 

(Clemons, 2002). Wood in WPCs is generally in particulate (flour) form or very short fibers 

(Clemons, 2002). Common WPC products include primarily decking, as well as flooring, interior car 

parts, and window and door component profiles (Natural Resources Canada, 2016). Wood usually 

comprises 30%-65% of WPCs (Natural Resources Canada, 2016).  The total capital investment of a 

WPC manufacturing plant has been estimated around $38.7 million (converted to CAD) for a plant 

of 3840 kg/day capacity (NIIR Project Consultancy Services, n.d.a). The estimated rate of return on 

investment of a plant of this size would be approximately 43% (NIIR Project Consultancy Services, 

n.d.b). Another source estimates total capital investment (TCI) at $1 million (converted to CAD), 

with a payback period of 2 years and 3 months (NIIR Project Consultancy Services, n.d.b). A plant 

would employ around 60 people (Ghasem, 2013). 

Strengths: Using wood fibers instead of conventional fillers means using a less expensive and 

renewable resource.  Wood fibers are also lighter and less abrasive to equipment than conventional 

materials (Clemons, 2002).  WPCs have improved fungal resistance, lower maintenance, and 

improved dimensional stability in the presence of moisture compared to solid wood alternatives 

(Clemons, 2002).  They also have improved strength and durability and decreased thermal 

expansion compared to conventional plastic alternatives (Clemons, 2002). Global WPC demand was 

$4 billion in 2017, growing at a compound annual growth rate of 9.3% (NIIR Project Consultancy 

Services, n.d.b). 



 

.ca Future Forest Products and Supply Streams for Northwest BC 

 

 
  Page A66 

 Natural Resource Solutions: Practical. Professional. Innovative. 

Weaknesses: Unlike conventional materials, wood fiber has a low bulk density, low thermal 

stability, and tends to absorb moisture (Clemons, 2002).  Even 1 to 2 percent moisture content can 

be too high to produce quality plastic composites (Clemons, 2002). The processing temperature for 

most plastics, including those with low melting points, is usually high enough to cause thermal 

degradation of wood fibers (Clemons, 2002).  Generally, however, there are plastics such as 

polyethylene, polypropylene, PVC, Polystyrene, and acrylonitrile-butadiene-styrene that can be 

melted below critical temperatures for wood (200°C) and are therefore often used in wood-plastic 

composites (Clemons, 2002). Light stability and fire resistance have yet to be determined (Clemons, 

2002). WPCs are generally not used for structural purposes, because of the slight creeping 

properties inherent in plastics (Clemons, 2002).   

Opportunities: Because wood is usually used in particulate form, all types of woody residues can be 

used, including slash piles and sawdust from mills. Shantex, a manufacturer of WCPs, uses wood 

mill residues (Shantex, 2014).   

Threats: Wood must be dried to 0.5% moisture and then used quickly before it reabsorbs moisture 

(Natural Resources Canada, 2016). One study states that moisture content, thermal degradation 

and thermal stress, and lack of homogeneity are the main challenges in producing WPC via the 

extrusion process (Toghyani et al., 2016).  Common species used for WPCs are pine, maple, and 

oak, although others may be useable as well (Clemons, 2002). 

Considerations for Northwest BC: The primary woods used in WPCs are pine, maple, and oak, and 

only pine is present in Northwest BC, and even then, only in limited amounts.  Because humidity is 

such a concern in WPCs, Northwest BC wood would require processing to produce acceptable 

feedstock for WPCs.  There are significant amounts of forestry and sawmill residues in the region, 

and therefore feedstock transportation costs may be relatively low.  Construction and housing in 

Northwest BC is steadily increasing, and as a result there may be a significant market in the region 

for WPCs. 

 

Cross-Laminated Timber  

Product Information: Cross-laminated timber (CLT) consists of sawn planks layered on top of each 

other in an alternating perpendicular fashion and glued together to create a panel or timber 

(Canadian Wood Council, n.d.). CLT is manufactured as panels that are generally cut to specification 

during the manufacturing process, not after (Canadian Wood Council, n.d.). The capital investment 

for a CLT plant is estimated around $10-$25 million, with profit margins around 20% (Collins & 

Hankins, 2017).  This plant would create around 43 jobs (Collins & Hankins, 2017).  

Strengths: CLT is extremely strong, durable, and highly fire resistant and can replace masonry, 

concrete and steel (Northwest Hardwoods, 2017).  CLT comes from renewable resources, is quite 

easy and economically efficient to produce, can be sustained by second-growth wood, and can 
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replace timbers and other lumber that comes from old-growth forests (Koberstein, 2017). 

Emissions from a building project can be reduced by as much as 70% when replacing concrete and 

steel with CLT (Koberstein, 2017). In one building example, “the Crossroads estimated the total 

potential carbon benefit of the wood used just in the CLT portion of the building at 692 metric tons 

of CO2 (equivalent), which compares to keeping 132 cars off the road for a year, or providing total 

energy to operate a home for 59 years” (Evans, n.d.).  CLT has been approved in the National 

Building Code of Canada in the 2016 Supplement (Structurlam, n.d.), and was added to the 

International Building Code in 2015 (American Wood Council, 2015). CLT eliminates a lot of noise, 

dust, and worksite wastes during construction phases that are present under traditional building 

practices (Northwest Hardwoods, 2017). CLT has a high decrement delay (the time it takes for heat 

to pass through a building structure) which means greater insulation (400x more insulative than 

steel and 10x more insulative than concrete and masonry; Northwest Hardwoods, 2017). Wall loads 

such as cabinets are no longer constricted by stud location when using CLT because the entire CLT 

panels are sufficient for anchoring (Greenspec, n.d.). Construction time is much faster with CLT 

than with steel, concrete, and/or masonry, thermal bridging is eliminated, and scaffolding is rarely 

needed (Greenspec, n.d.).  CLT can be used for walls, floors and roofing—an entire building could 

theoretically be made from CLT (Saxena, 2016). CLT structures are extremely resilient to seismic 

damage, and structural parts are usually prefabricated using Computer Numeric Controls machines 

resulting in high precision and tight-fitting joints which improves insulative ability (Evans, n.d.). 

Weaknesses: CLT requires design specifications prior to production and cannot be modified to 

shape on site like traditional building products (Greenspec, n.d.). CLT usually requires a crane to 

build with (Greenspec, n.d.). Traditional glues within CLT are not environmentally friendly, 

however, benign alternatives do exist (see Lignin Resin section; Greenspec, n.d.). CLT is currently 

more expensive to purchase than using concrete because the market and supply is still new 

(Greenspec, n.d.). CLT panels are unsuitable for belowground construction and do not perform well 

in acoustically sensitive areas (Saxena, 2016). Currently there appears to be a lack of research into 

the production of CLT from hemlock and balsam. 

Opportunities: Currently, most CLT production exists overseas, which is very costly to transport to 

North America building sites (Greenspec, n.d.). The allowable moisture content is around 12%, 

which is easily achievable for Northwest BC lumber (KLH, 2012). 

Threats: There may not be much awareness in the area yet of this new product, not to mention 

that new building materials require new building techniques.  This may result in some hesitancy of 

the local market to switch to building with CLT. Significant startup costs exist for specialized 

equipment to make custom CLT. Mills exist in Okanagan Falls and Penticton, BC (Structurlam; APA, 

n.d.a), Chibougamau, Quebec (APA, n.d.b) and Devlin, Ontario (Leaf Engineered Wood Products, 

n.d.). 

Considerations for Northwest BC: With a number of lumber mills in the area, and the fact that CLT 

can be made from both softwood or hardwood, we would have an abundant local supply of lumber 

to produce CLT, provided Asian markets do not outcompete local demand for feedstock. The 

construction industry in Northwest BC is steadily rising, and as CLT slowly starts being integrated 

into the industry, demand for CLT is expected to continue rising in the region. In addition, Mayor 
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Leclerc of Terrace BC is advocating for increased wood use in commercial buildings, including the 

upcoming Mills Hospital in Terrace (Link, 2019). Further research should be done to determine the 

value of CLT made from hemlock and balsam.  If these two species are effective in producing high 

quality CLT, there may be an untapped opportunity in Northwest BC for Hem-Bal CLT. 

 

Oriented Strand Board  

Product Information: Oriented Strand Board (OSB) is a wood product that is made of rectangular 

shaped wood strands that are arranged in cross-oriented layers. The average capacity of a new OSB 

plant is 350 million ft2 (Spelter, 1994). The cost of a new 100 million ft2 capacity OSB plant would be 

approximately $114 million (converted to 2019 CAD; Spelter, 1994). In 1993, OSB plants had profit 

margins over 50% (Spelter, 1994). In 1993, a 150 million ft2 OSB plant had approximately 150 

employees (Ondro, 1991). Total sales per year for said plant was $84 million (converted to 2019 

CAD; Ondro, 1991). Any variety of tree species can be used, including fast-growing species (APA, 

2009).    

Strengths: OSB boasts many of the same properties of solid wood alternatives (APA, n.d.).  They are 

strong, dimensionally stable panels that resist deflection, delamination, and warping (APA, n.d.).  

They are made with waterproof adhesives and are relatively lightweight compared to their quality 

(APA, n.d.). OSB can be produced in large continuous mats that allow for reduction in joints where 

heat and noise can leak through (APA, n.d.). The panels are easy to produce in a variety of shapes 

and sizes, and have excellent thermal insulation (APA, 2009). OSB can be used for virtually all 

aspects of construction, including roofing, flooring, wall panels, ceiling panels, decking, furniture, 

and limitless Do-it-Yourself projects (APA, 2009).  APA-certified OSB boasts low formaldehyde 

emissions from the adhesives (APA, 2009). OSB outperforms plywood in that soft spots and 

delamination are virtually non-existent (APA, 2009).  Wood fiber is also used more efficiently in OSB 

than in plywood because size of tree or wood components used is generally irrelevant for OSB 

(APA, 2009). OSB also has twice the shear value of plywood across thickness (APA, 2009). Resins 

have decreased from 5% of a boards weight to less than 2%, and continue to decline as 

technologies evolve (Spelter, 1994). 

Weaknesses: Standard adhesives in OSB are made from formaldehyde and considered a health 

hazard (Kraemer, 2011). Unlike its competitor, plywood, OSB is prone to the phenomenon called 

ghost lines in roofing, where the edges of the OSB swell in response to moisture when roofing 

shingles are thin or underperforming (Wardell, 2013).  The problem of edge swelling is a serious 

one for OSB, and one that is difficult to prevent, especially if living and building in a humid climate 

(Wardell, 2013). However, with proper installation and protection, the concern for edge swelling 

can be eliminated (Wardell, 2013).  OSB is not a good subfloor for tiling, because if the OSB receives 

any moisture, it will transfer the stress and cause the local tiles to fail (Wardell, 2013).  It is also 

often advised against as a subfloor for vinyl sheet flooring because any edge swelling that may 
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occur will be apparent through the vinyl flooring (Wardell, 2013).  However, as stated before, edge 

swelling is rare if proper installation standards are met (Wardell, 2013).   

Opportunities: OSB is an established product with multiple successful operations to learn from. In 

2004, veneer and OSB mills were the second largest contributors to the log and fiber industry in 

British Columbia, second to lumber mills (Ministry of Forests and Range, 2005). Siempelkamp offers 

a range of products and services for building and starting up an OSB plant as part of their machine 

and plant engineering business unit (Siempelkamp, n.d.). 

Threats: Other OSB mills: Norbord Lumber in 100-Mile House, Canadian Forest Products in Fort 

Nelson, Louisiana Pacific Canada Ltd. in Fort St. John and Dawson Creek (Ministry of Forests and 

Range, 2005), and Weyerhaeuser OSB mill in Edson, AB (Weyerhaeuser, n.d.). There are also a 

number of other OSB mills in Alberta and farther east. OSB has a somewhat negative reputation 

because of its edge-swelling tendencies.  

Considerations for Northwest BC: In May 2018, the OSB mill in 100 Mile House temporarily shut 

down for about a month due to lumber shortages caused by the excessive damage to logging areas 

by the 2017 wildfires (Norbord Inc., 2018). Similar shortages may be experienced in 2019 from the 

previous year’s fires. Because OSB can be made from any species, and can utilize smaller logs like 

those of second growth, such a mill in Northwest BC would potentially have a sustainable supply of 

feedstock as the region moves towards second growth logging. 

Firewood 

Product Information: Firewood is usually sold by the cord.  Currently, prices in the region vary from 

$175 to $200 per cord, depending on the species and whether or not it is delivered and/or split 

(Kijiji, 2019). In Victoria a cord ranges from $300 to $500 depending on species and drying 

technique (Used Victoria, 2019).    

Strengths: Startup costs for a firewood business are relatively low, as generally a chainsaw, an axe, 

a hook, and manpower are all that is needed (Marsinko, 1984).  Suitable transportation is also 

necessary. A study in the late 1980s in the US showed that using a chainsaw and hydraulic splitter 

versus a chainsaw and hand tools was more efficient, and hauling with a mid-sized truck versus a 

pickup was also more profitable (Marsinko, 1984).  In fact, using a pickup for both hauling (before 

processing) and delivery (after processing) resulted in a net deficit or near zero net income 

(Marsinko, 1984).  In this article, total revenue ranged from 95% to 140% of costs associated with 

producing one cord (Marsinko, 1984). A firewood business can be very successful with the right 

marketing (Madden, n.d.), and can employ from 1 to 20 people (Marsinko, 1984).  

Weaknesses: Preferred species for wood burning are not largely present in Northwest BC (maples 

and other hardwoods), but local species are still effective (Government of Canada, 2012). Airborne 

contaminants from wood burning are considered greater than from gas powered fireplaces (Millar, 

2006). 
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Opportunities: In Northwest BC, there is fairly extensive access to slash piles for firewood 

collection. More than 27% of the Skeena and Bulkley Vallely Lakes District population depends on 

wood heat for heating their homes (Millar, 2006; Xue et al., 2006). The number of wood heat users 

in the region is also expected to increase (Millar, 2006). 

Threats: Moisture content of firewood must be low, and therefore cut wood from local sources 

must be seasoned before selling, which can take time (Marsinko, 1989). 

Considerations for Northwest BC: Because forestry is such a prominent industry in Northwest BC, 

there is considerable access to firewood stores. This availability comes in the form of forestry road 

access to crown areas where firewood gathering is permitted, recent cutblocks where logs from 

slash piles are often taken for firewood, or wood lots and forested properties that can be 

purchased and harvested for firewood. There is a large proportion of firewood users in Northwest 

BC, especially in rural subdivisions and communities (Millar, 2006). There are currently not very 

many professional sources of firewood for purchase in Northwest BC, according to Kijiji. This may 

be an opportunity for a moderate to large scale business providing full time firewood services. 

 

Trusses 

Product Information: Wood trusses are prefabricated wood products composed of joined lumber 

to make triangular shapes that have high strength-to-weight ratios (Canada Wood, n.d.). More 

research is needed to identify capital investment and profit margins for truss building. A truss 

facility could employ around 30 people (U.S. Census Bureau, 1999).  Trusses are typically built from 

pre-cut softwood lumber (SBCA, n.d.). 

Strengths: Wood trusses allow for long spans without supporting walls, which offers greater 

flexibility in floorplans (Canada Wood, n.d.). Trusses are custom built allowing for freedom in 
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building design.  Their load-transfer design allows for great strength in roofing systems (Canada 

Wood, n.d.).  The open web configuration allows for ease of installation of plumbing, electrical, and 

mechanical services (Canada Wood, n.d.). Trusses allow for attractive vaulted ceiling designs, and 

the prefabricated nature of trusses means structures are made with a high degree of accuracy 

(Canada Wood, n.d.).  Insulation can be easily installed in truss cavities (Canada Wood, n.d.). Floor 

trusses are less prone to shifting than dimension floor joists, which means the floor is much more 

stable and will not develop creaks or soft spots (Canada Wood, n.d.).  Wood trusses are far more 

economic and ecofriendly than steel or concrete roofing alternatives (Canada Wood, n.d.).  Wood 

trusses are generally less expensive than rafters because individual wood components can be much 

smaller than rafters (Canada Wood, n.d.). Because trusses are built at a specialized site, trusses are 

generally much higher quality than rafters, which are built on site with varied equipment and non-

specialized carpenters (Canada Wood, n.d.). Where trusses may take up to a day to install, rafters 

can take up to a week (Canada Wood, n.d.). 

Weaknesses: Trusses require more lead time in designing than rafters, and time for prefabrication 

to be completed (Armchair Builder, n.d.). Trusses often require cranes and other heavy equipment 

to install and transport, whereas rafters are built one board at a time (Armchair Builder, n.d.). 

Trusses take up more room in attic space that could otherwise be used as additional floor space 

when rafters are used (Armchair Builder, n.d.).   

Opportunities: The majority of new houses in Canada (95%) are being built with trusses, resulting 

in an extensive market (Canada Wood, n.d.). Trusses are usually built by many smaller companies 

as opposed to a few large companies, which means there is less of a monopoly over the industry 

(Canada Wood, n.d.). 

Threats: There are many small to mid-sized truss businesses in BC, including: Skeena Truss in 

Thornhill (Facebook, 2019); Tricon Truss and Millwork in Smithers (Supply Chain Connector, n.d.); 

Cameo Truss in Williams Lake (Cameo Truss, 2017); Surrey Truss in Surrey (Alliance Truss, n.d.); 

Winton Truss in Prince George (Winton Engineered Wood, n.d.); Alpha Truss in Oliver (Alpha Truss, 

n.d.); AcuTruss in Vernon, Kelowna, and Winfield (AcuTruss Industries, n.d.); Hi-Tec Industries on 

Vancouver Island (Hi-Tec, n.d.); Lake Country Truss in Spallumcheen (Lake Country Truss, n.d.); and 

many more. 

Considerations for Northwest BC: Although there are a number of businesses already in place in 

the region, this may be an indicator of the success of such a business.  These businesses are all 

small to mid-sized, suggesting minimal monopolization of the industry in Northwest BC. 

Construction and housing in the region is high and consistently expanding, which will likely further 

the demand for trusses in the region. Trusses require sawn lumber, and there are a number of saw 

mills in the region that could supply such material. 
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Millwork 

Product Information: Millwork is a broad term that can include architectural wood working, 

exterior doors, flooring, flush doors, garage doors, interior doors, moldings/trim, paneling, 

staircases, stile and rail doors, turnings, wood windows, and many other construction parts 

(Vodden & Kuecks, 2003). Both hardwoods and softwood can be used in millwork, depending on 

homeowner/customer preferences (Vodden & Kuecks, 2003).  Millwork requires sawn lumber from 

old growth or second growth, or Engineer Wood Products (EWP) with a low moisture content.  

Cedar, pine, fir, and spruce are all common wood species used (Nisbet Brower, n.d.). Capital 

investment and profit margins would vary according to which millwork equipment is incorporated 

(Vodden & Kuecks, 2003). Most economically effective millwork businesses are part of an existing 

saw mill (Vodden & Kuecks, 2003). In Manitoba, an existing millwork plant was purchased and 

upgraded for $4.7 million (converted to 2019 CAD), and created 55 new jobs (Manitoba, 1999).  

However, a smaller operation of 1-2 people could have a much smaller investment cost around 

$8000 (Ecotrust, 2008). The chart below indicates the relative number of jobs created per unit of 

wood processed (Vodden & Kuecks, 2003). 

 

Strengths: More research is needed for the pros and cons of such a broad value-added wood 

operation. 

Weaknesses: A millwork business would need to be flexible and change with market needs and 

demands (Forth, 2014).  

Opportunities: The millwork market is fairly saturated in BC, but increased housing construction 

projected for BC, especially in the Northwest, will increase market demand (Government of 

Canada, 2016). 

Threats: Other millwork businesses in the region include CMP Manufacturing Ltd. in Terrace, Tricon 

Truss & Millwork Ltd. in Smithers, Heavenly Millwork in Telkwa, and over 300 other businesses 

around British Columbia (Manta, 2019). 

Considerations for Northwest BC: There is an abundance of lumber to be used as feedstock for 

millwork in the region, stemming from the varied number of lumber mills.  However, competition 

for these products with more lucrative Asian markets may be challenging. As construction and 

housing increase in the region, there may be increased demand for millwork.  Conversely, there 

may be an oversaturation of millwork products produced in the region, and a new venture would 
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have to seek out non-local markets, requiring access to transportation infrastructure (variable 

depending on the destination). Currently, there is transportation to Asian markets and to the east 

coast North America by rail. However, there is little economically manageable transportation 

infrastructure to the lower west coast of North America. 

 

Hemicellulose-Based Sweeteners 

Product Information: Xylitol and erythritol are two alternative sweeteners that can be produced 

from the hemicellulose in agricultural and wood residues (Leech, 2018; Sussman, 2010). Xylitol can 

be produced via chemical or biological methods (Menon, Prakash, & Rao, 2010).  In both methods, 

hemicellulose must first go through acid hydrolysis to produce hemicellulosic hydrolysates (Menon, 

Prakash, & Rao, 2010). They must then also undergo detoxification using activated charcoal, over-

liming, or ion exchange resins (Menon, Prakash, & Rao, 2010). Xylitol has a number of beneficial 

properties, including its capability for preventing otitis and upper ear and respiratory infections, its 

prebiotic nature, its anticariogenic, tooth hardening, and remineralization properties, and its ability 

to inhibit the growth of oral microorganisms (Ur-Rehman et al., 2015).  The same source indicates 

that metabolism of xylitol and erythritol is independent of insulin, and is therefore an excellent 

sugar alternative for hyperglycemic/diabetic individuals, and is also not digestible by Candida, and 

will therefore help prevent Candida overgrowth in the digestive system (Ur-Rehman et al., 2015). A 

proposed xylitol demonstration plant in Quebec will cost $33 million to construct (Fortress Global 

Enterprises Inc., 2018).  A full-scale project cost is estimated at ~$430 million (converted to 2019 

CAD), with profit margins that can be higher than 50%, and market prices for xylitol that were 

$5.37/kg (converted to CAD) in 2014 (Gerbrandt, 2014). There is a steadily growing market for 

sugar alternatives (Gerbrandt, 2014). See the table below for the financials of a theoretical 

hemicellulose sweetener (xylitol) mill. Amounts are in 2014 USD. 
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Figure 2. Source: tspace.library.utoronto.ca  

Strengths: Biological methods of xylitol production have higher yields than chemical methods, are 

less costly and more ecofriendly (Gerbrandt, 2014). Biological methods include D-xylose 

metabolism by yeasts (Gerbrandt, 2014).  Microorganisms capable of producing xylitol include a 

number of Candida species and Debaromyces hansenii (Gerbrandt, 2014). Fortress Global’s 

Specialty Cellulose plant will have the potential for up to US$ 40 million EBITDA/yr (Fortress Global 

Enterprises Inc., 2018). Around 15 people will be employed for a xylose hydrogenation or 

fermentation plant (Gerbrandt, 2014). Xylitol can be produced from solid wood, particulates, or 

wood byproducts (Gerbrandt, 2014). 

Weaknesses: Chemical methods of xylitol production are costly and not ecofriendly, although 

biobased production can be very ecofriendly (Menon, Prakash, & Rao, 2010). Xylitol and erythritol 

are considered very toxic to dogs (Sussman, 2010). 

Opportunities: Xylitol has a growing market because of its health benefits as a sweetener, and also 

for use in the pharmaceutical industry for products like toothpaste (Sussman, 2010). S2G 

BioChemicals Inc. has a unique, patented process for effectively producing xylitol from softwoods 

(Fortress Global Enterprises Inc., 2018). Extensive research has been conducted on the production 

methods of Xylitol, dating back to the mid to late 1900’s, primarily using hardwoods and 

agricultural residues (Hajny, 1981). The market value of xylitol is expected to reach US$ 1 billion by 

2020, and go for US$ 20/kg supermarket selling price by 2020 (Ravella et al., 2012). 

Threats: There is very little research on production of xylitol from softwood, as most case studies 

have targeted hardwoods or agricultural residues; however, Fortress Global and S2G BioChemicals 

Inc.  have patented an effective production method for softwoods (Fortress Global Enterprises Inc., 

2018). Fortress Enterprises bought S2G BioChemicals Inc.  of BC and plans to open a demonstration 

https://tspace.library.utoronto.ca/bitstream/1807/82662/1/Gerbrandt_Kelsey_201411_MAS_thesis.pdf
https://tspace.library.utoronto.ca/bitstream/1807/82662/1/Gerbrandt_Kelsey_201411_MAS_thesis.pdf
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mill in Quebec that will take cellulose mill wastes and produce xylitol (Fortress Global Enterprises 

Inc., 2018). More research is needed to determine the impacts of feedstock moisture content on 

production efficiency. 

Considerations for Northwest BC: Northwest BC currently has untapped residues available for the 

production of xylitol. More research required to determine further relevancy to Northwest BC. 

Lignin Micro- and Nanoparticles 

Product Information: Lignin micro- and nanoparticles (LMNP) are produced from lignin byproducts 

and are useful in a variety of applications that replace traditional compounds derived from 

petrochemicals (Abbati de Assis et al., 2018).  These applications include veneer protection, 

cosmetics, emulsion stabilizers, polymer reinforcement, drug delivery, pesticide protection, natural 

rubber filler, phenolic foam reinforcement, phenolic resins, feedstock for carbon fiber production, 

and many others (Abbati de Assis et al., 2018). Capital investment for an LMNP facility can be up to 

$28 million (Converted to CAD; Abbati de Assis et al., 2018). Net income after capital costs are 

cleared may be as much as $700/t (Converted to CAD; Abbati de Assis et al., 2018). At a calculated 

production volume of 150 t/day, this equates to $28 million net income per year (Abbati de Assis et 

al., 2018). An estimate of 12 employees would be required in an LMNP plant (Abbati de Assis et al., 

2018). EBITDA profit margins would be ($1,559 US/t MPSP)/($1,168 OPEX and SG&A/t)*100 = 25% 

(Abbati de Assis et al., 2018). These estimates are all generated under the assumption that the 

facility would be co-located with a pulp mill, which would provide dried lignin (Abbati de Assis et al., 

2018). Lignin solutions (before drying) might also be used, which would reduce costs considerably 

(Abbati de Assis et al., 2018). 

Strengths: Lignin, a pulp and paper byproduct, is currently used as a fuel to heat and power pulp 

and paper mills, but its value can increase more than 10-fold if used to produce LMNP (DOE & Oak 

Ridge National Laboratory, 2012). 

Weaknesses: The technology for LMNP production is fairly new, with few real-world applications to 

date (DOE & Oak Ridge National Laboratory, 2012). The best source for lignins is the black liquor 

from pulp and paper mills, which the Northwest BC area does not have. 

Opportunities: LMNP products are an emerging market, with opportunities for new suppliers to 

become established.  If LMNP can utilize forestry residues, this would provide an opportunity for  

relatively low-cost feedstock in addition to utilizing a forestry waste material.  However, using 

feedstock instead of pulp mill byproducts may be less economically feasible, although more 

research is needed to confirm this. 

Threats: Established pulp mills outside of the region may be better positioned to take advantage of 

this opportunity.  
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Considerations for Northwest BC: Unfortunately, Northwest BC does not have any pulp or paper 

mills whose black liquor could be utilized for an LMNP facility.  However, there are a number of old 

mills in the region that could be recommissioned, at which point an LMNP facility that would utilize 

the mill’s waste products would be a paired business venture to consider.  If it becomes 

economically effective to utilize forestry residues for an LMNP mill, then Northwest BC may be an 

ideal location for such a facility, since the region has a large forestry industry whose residues are 

currently not being utilized at significant scales. 

Lignin Resin 

Product Information: Lignin-epoxy resins and lignin-based phenolic resins are adhesives that can be 

produced from biomass (Li et al., 2018; Siddiqui, 2013). Traditionally, adhesives in industries such as 

carpentry and construction are usually formaldehyde-based, which poses a health concern 

(Hemmilä, Trischler, & Sandberg, 2013).  Lignin-based alternatives are non-toxic, eco-friendly, and 

competitive in all the desired properties of traditional adhesives (Hemmilä, Trischler, & Sandberg, 

2013). There are a number of ways to produce resins or adhesives from lignin, and each method 

has its associated benefits and drawbacks (Hemmilä, Trischler, & Sandberg, 2013). More research is 

needed to identify capital costs and profit margins. 

Strengths: Lignin is widely available, since it is one of the primary waste products in the pulp and 

paper industry, and is commonly burned to produce local heat and power for mills. As of 2017, a 

process using hydrogenolysis and glycidylation produces a lignin-derived epoxy resin that 

outperforms traditional petroleum resins (Van de Pas & Torr, 2017).  As of 2018, another method 

was confirmed that produces a formaldehyde-free lignin epoxy resin/thermoset that also out-

performs traditional chemicals (Zhao et al., 2018). Another bio-based method claims to be even 

more effective than other bio-based resins (Wang et al., 2018). Kumar et al. (2018) appears to 

provide a great review about the bio-based alternatives and methods, but this source was not 

thoroughly reviewed for this study. One study shows that bio-chemical adhesives have a 22% lower 

environmental impact compared to petrochemical adhesives (Yang & Rosentrater, 2015). In this 

same study it was shown that lignin resins created 39% less fossil fuel changes than petroleum-

based resins, 9% lower climate change effects (reduced transportation emissions), 40% less 

resource depletion, and 59% more ecosystem quality impact (Yang & Rosentrater, 2015). 

Weaknesses: As of 2013, viable production methods for lignin-based resins were lacking (Hemmilä, 

Trischler, & Sandberg, 2013). Further research is required to determine if modern methods have 

been attained. Also, there are no local pulp mills to produce a source of lignin wastes. 

Opportunities: There is an emerging market for lignin resins, with viable methods of production 

only recently becoming available (see above). There is a strong consumer resistance to 

formaldehyde resins, and this may assist the lignin resin industry in gaining a foothold in the 

markets.  Excessive forestry residue in Northwest BC is available to be utilized. Production does not 
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appear to be dependent on moisture content, which is high in this region, and therefore does not 

pose a threat to the feasibility of this kind of product.   

Threats: Because the science behind lignin resin production is quite new, business ventures would 

be pioneers in the market and would have to take on the associated risks. The closest operation of 

a similar product is West Fraser’s demonstration plant in Hinton, AB, which extracts lignin from the 

black liquor of pulp plants. West Fraser’s short-term objective is to produce lignin-based adhesive, 

and from there to expand their market to encompass other lignin-based products (Bioplastics 

Magazine, 2016; Sustainable Development Technology Canada, 2014).  The best source for lignin is 

the black liquor from pulp and paper mills, of which the Northwest BC region has none. 

Considerations for Northwest BC: Unfortunately, Northwest BC does not have any pulp or paper 

mills whose black liquor could be utilized for a lignin resin facility.  However, there are a number of 

old mills in the region that could be recommissioned, at which point a lignin resin facility that would 

utilize the mill’s waste products would be a paired business venture to consider.  If it can be 

economically successful to utilize forestry residues for a lignin resin mill, then Northwest BC may be 

an ideal location for such a facility, since the region has a large forestry industry whose residues are 

currently not being utilized at significant scales. 

Lignin Thermoplastics (Bioplastics/Biopolymers)  

Product Information: Lignin thermoplastics are products that can replace plastics in many 

applications (Oak Ridge National Laboratory, 2016).  VTT of Finland takes Kraft lignin and grafts and 

plasticizes it with fatty acids, and then applies it to natural and pulp fiber composites (VTT, n.d.). 

The Oak Ridge National Laboratory has patented a thermoplastic that is an unmodified solvent-

extracted melt-stable lignin combined with non-lignin thermoplastic polymer segments (Oak Ridge 

National Laboratory, 2016). There is a 2016 review of the production methods of lignin 

thermoplastics currently available that was not reviewed in any detail for this study but may 

provide further insight (Wang, Kelly, & Venditti, 2016). Lignin biopolymers can be used for a wide 

range of applications in replacing their petroleum-based equivalents, including vulcanized rubber 

replacement; adhesives, sealants, and coatings; polymer blends; bitumen modification; and 

modifiers for thermosets (Saito et al., 2012). More research is needed to determine total capital 

investment and profit margin estimates. 

Strengths: Unlike thermosets, which are usually used in permanent solutions such as resins and 

adhesives, thermoplastics are reversible after curing, which means they can be recycled and are 

reusable (Saito et al., 2012). Lignin thermoplastics would not only be completely recyclable, but 

potentially biodegradable as well (Saito et al., 2012). Lignin, a pulp and paper byproduct, is 

currently used as a fuel to heat and power pulp and paper mills, but its value can increase more 

than 10-fold if used to produce thermoplastics (Science News, 2012). Some processes 

(hydrothermal liquefaction) perform better with wet feedstocks, and therefore no pre-drying is 

needed (Johnson & Hart, 2016). 
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Weaknesses: Like lignin resins, lignin thermoplastics are still a new product, with production 

processes that are still being widely researched and perfected. The best source for lignin is the 

black liquor from pulp and paper mills, of which the Northwest BC region has none. 

Opportunities: There is an emerging market for lignin thermoplastics, with viable methods of 

production only recently becoming available. There is a strong consumer resistance to single-use 

plastics, and this may assist the lignin thermoplastic industry in gaining a foothold in markets.  

Excessive forestry residue in Northwest BC is available to be utilized. Production of lignin 

thermoplastics does not appear to be dependent on moisture content, which is high in this region, 

and therefore does not pose a threat to the feasibility of this kind of product.  

Threats: Because the science behind lignin thermoplastic production is quite new, a business 

venture producing this product would have to bear the risks of entering an untested market. The 

closest operation of a similar product is West Fraser’s demonstration plant in Hinton, AB, which 

extracts lignin from the black liquor of pulp plants. This plant’s short-term objective is to produce 

lignin-based adhesive, and from there to expand their market to encompass other lignin-based 

products (Bioplastics Magazine, 2016; Sustainable Development Technology Canada, 2014).  The 

pulp mills outside of the region are in a better position to take advantage of a lignin thermoplastic 

opportunity. 

Considerations for Northwest BC: Unfortunately, Northwest BC does not have any pulp or paper 

mills whose black liquor could be utilized for a lignin thermoplastics facility.  However, there are a 

number of old mills in the region that could be recommissioned, at which point a lignin resin facility 

that would utilize the mill’s waste products could be a paired business venture to consider.  If it can 

be economically successful to utilize forestry residues for a lignin thermoplastics mill, then 

Northwest BC may be an ideal location for such a facility, since the region has a dominant forestry 

industry whose residues are currently not being utilized at significant scales. 

I-Joists 

Product Information: Wood I-joists are similar in design to steel I-beams and are intended to 

replace standard lumber alternatives in floor and ceiling joists (Fisette, 2000).  They were first 

designed in 1969 (Fisette, 2000). I-joists consist of an OSB web and two flanges made up of either 

sawn lumber or LVL.  The webs and flanges are joined with the web inset into the flanges and glued 

(Fisette, 2000).  Unlike traditional lumber joists, I-joists allow for long clear spans typical of open 

layouts, because their load-carrying ability is much higher than lumber joists (Fisette, 2000).  Where 

LVL has physical properties that outperform solid wood, solid wood can make up for this with larger 

cross-sections (Fisette, 2000).  The reason solid wood flanges are often chosen over LVL comes 

down to cost—solid wood is often cheaper than LVL (Fisette, 2000). US production of I-joists is 4 

times that of Canada.  A proposed I-joist plant for Kamloops would staff 14 people and produce 1.8 

million board feet per year (Whispering Pines Forest Products, 2002). Capital investment for an I-

joist plant is around $28 million (converted to 2019 value) or more (Ontario Forest Products, 2001). 
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Profit margins for I-joist production are high, around 25% (Spelter, McKeever, & Durbak, 1997).  A 

small plant would employ 14 or more people (Okun, Hillman, & Miller, 2003).  

Strengths: I-joists are more stable than traditional planks because of the wide flanges, and are less 

susceptible to twisting, shrinking and warping caused by the slowly evaporating moisture naturally 

found in solid wood products (Georgia-Pacific Wood Products, 2012).  The nature of this wood 

product means it will have a much lower moisture content than traditional solid wood beams 

(Georgia-Pacific Wood Products, 2012). I-joists have a number of advantages over dimension 

lumber.  Not only do I-joist have greater design flexibility, they also have improved strength and 

stiffness; more uniform size, appearance and performance; improved dimensional stability; lighter 

weight for improved handling; and are more ecofriendly in that they require less material than 

dimension lumber, and the material is composite, reducing the demand on old growth lumber 

(Georgia-Pacific Wood Products, 2012). Another advantage of I-joists over dimensional lumber is 

that I-joists can be produced in lengths up to 60 feet, whereas dimensional lumber is generally 

available up to 16 feet (Fisette, 2000).  This means less joints across floor spans. Because of their 

structural integrity, I-joists can also have on-center spacing up to 24”, as opposed to 16” for lumber 

joists (Fisette, 2000).  

Weaknesses: I-joists are more complicated to install in roofing and flooring than traditional sawn 

lumber (Fisette, 2000).  The biggest competitor in the I-joist industry is not other I-joist 

manufacturers, but actually dimension lumber (Fisette, 2000). As of 2000, I-joists were more 

expensive than their dimension lumber alternatives (Fisette, 2000).  In addition, the unfamiliarity of 

the construction industry to I-joists also limited their favorability as of 2000 (Fisette). Currently, a 

16’ (11-7/8’ depth) I-joist costs between $34 (Converted to CAD; Menards, 2018) and $67 

(Converted to CAD; Lowe’s, 2018), and a dimensional lumber 2x10 of equal length is $23 CAD (The 

Home Depot, 2019).  

Opportunities: As of 2007, the wood I-joist industry was one of the fastest growing sectors in 

Canadian forestry for the previous decade (Pirzada & Chui, 2007).  The industry has many years of 

research under its belt, and therefore production is well established and documented. In the early 

2000s, I-joists accounted for most of the value of the American engineered wood products industry 

(Fisette, 2000). Pinkwood is the only I-joist producer in western Canada that has long-length, high-

speed production machines, and their plant is based out of Calgary (Pinkwood, 2016). 

Threats: As of 2000, around 5 manufacturers dominated the US market, selling 80% of all I-joists 

(Fisette, 2000).  The top three American I-joist producers are Trus Joist (Weyerhaeuser), Boise 

Cascade, and Louisiana-Pacific (United States International Trade Commission, 2003). In Canada, I-

joist plants are across New Brunswick, Quebec, Ontario, Alberta, and BC (United States 

International Trade Commission, 2003). In 2002, the I-joist market, especially in eastern Canada, 

suffered from overcapacity (United States International Trade Commission, 2003). I-joists are 

manufactured in Williams Lake, BC by Cameo Truss (Cameo Truss, 2015), Winton Engineered Wood 

Products in Prince George, BC (Winton Engineered Wood, 2015), AcuJoist in Winfield, BC (AcuJoist, 

n.d.), and Pinkwood in Calgary, Alberta (APA, 2018). 
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Considerations for Northwest BC: Like trusses, I-joists are generally produced by small to mid-sized 

manufacturers, resulting in a less monopolized market.  Williams Lake and Prince George appear to 

be the closest manufacturers, which means there may be an opening for Northwest BC to start a 

supply of I-joists.  An I-joist producer could pair with a lumber mill in the region. 

Northern Bleached Hardwood Kraft 

Info: Northern Bleached Hardwood Kraft (NBHK) is similar to NBSK except that the fibres are 

shorter, which means lower grade durability and strength, and a softer finish (Numera Analytics, 

n.d.). Capital investment is very high (over $1 billion) and a plant can employ over 400 workers (U.S. 

Environmental Protection Agency, 1997). More research is needed to determine profit margins. 

Production of NBHK can use sawmill wood wastes (Numera Analytics , n.d.).  Forestry residues are 

not preferable due to their size and compositional variations (Numera Analytics, n.d.). 

Strengths: More research is needed to determine the relative strengths of NBHK to NBSK. 

Weaknesses: The pulping process of NBHK production only utilizes 50% of the input wood (Ababa, 

2008). The latest closed loop process minimizes chemical discharge from an NBHK plant, but there 

is still a lot of environmental concern from an NBHK mill (Broten & Ritchlin, 2012). Although the 

production process of NBHK has been fairly well studied, there is still a lot of progress to be made 

on the efficiency and eco-friendliness of the production process. 

Opportunities: There is limited to no NBHK production in BC. Some hardwoods are available for 

harvest in the region including alder, aspen and cottonwood in the Nass and Kispiox regions.  

Further research is required to determine if there is an adequate supply for hardwood kraft. 

Threats: Regulatory frameworks of BC/Canada/North America restrain the region from producing 

NBHK as effectively as Asian and African countries, whose regulations are different than ours.  

Considerations for Northwest BC: There are a limited amount of hardwood species of considerable 

volume available in Northwest BC to utilize for NBHK. The major lumber that is produced from the 

region is generally softwood pulp logs, which suggests that a softwood kraft mill would be a more 

feasible venture than a hardwood kraft mill. 

Polymer Impregnated Wood Products 

Product Information: Polymer impregnated wood products (PIWP) can made from nearly any solid 

wood or composite wood product (Schneider, 1994). The wood product is first impregnated with a 

prepolymer which is then cured into a solid (Schneider, 1994).  PIWPs are made via vacuum and 

pressure of low and medium viscosity treating fluids to force them into the wood (Schneider, 1994).  

Higher viscosity fluids can be used for impregnation using flow and diffusion-displacement 
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techniques (Schneider, 1994).  Flooring and decking are the most prominent markets for PIWPs 

(Schneider, 1994). Capital investment for a PIWP facility in 1968 was estimated around $4.7 million 

(converted to 2018 CAD), with around 22 jobs (International Atomic Energy Agency, 1968). 

Strengths: PIWPs have increased surface hardness and dimensional stability compared to the 

parent product, and also have a more appealing surface finish without the need for staining or 

other coating (Schenider, 1994). PIWPs can be prepared from already manufactured wood products 

(Schneider, 1994). 

Weaknesses: Depending on the polymer, some chemicals are not environmentally friendly 

(Schneider, 1994).  The heartwood of softwood lumber does not impregnate well (Schneider, 

1994).  Drier wood is preferred as wood moisture content reduces penetrability (Schneider, 1994).  

Opportunities: Local species that have can be used for PIWPs include Alnus spp., Betula spp., 

Populus spp., and Prunus spp (Schneider, 1994).  According to Kebony, demand for these products 

began to exceed supply in 2015, and continues to grow (Kebony, 2019). 

Threats: Hardwoods are preferably used for PIWPs because the heartwood of most softwoods does 

not impregnate well, and softwoods a lower density than hardwoods (Schneider, 1994).  This 

means that softwoods require more treatment to reach comparable properties to hardwood PIWPs 

(Schneider, 1994). 

Considerations for Northwest BC: Hardwoods for PIWPs are preferred, and Northwest BC’s forest 

industry is dominated by softwood harvesting, and therefore available feedstock for PIWP 

production is limited. 

Prefabricated Homes/Structures  

Product Information: Prefabricated buildings include a variety of different structures, including the 

commonly known “mobile homes”, as well as many other structures with a wide range in value and 

quality. Capital investment for a prefabricated facility is estimated around $7 million (Converted to 

CAD, reference year unknown), although this will vary depending on the type of prefabricated 

structures being produced (Embassy of Ethiopia, n.d.). One case study found that  profit margins 

were around 22% and 35 people are employed in a prefabricated facility (Embassy of Ethiopia, 

n.d.). 

Strengths: Prefabricated structures can help with the time-efficient construction of much needed 

housing in BC because of it’s fast, easy, and cost-effective assembly (Rippon, 2011). Prefabricated 

buildings, compared to standard housing, provides an enclosed work environment, reduced labour 

hours, reduced waste material, computer optimization, and cost effectiveness (Rippon, 2011). 

Weaknesses: Construction material requires low moisture content. Although high quality homes 

can be prefabricated, there is still a stigma against them because modular homes are often seen as 

low quality and lacking creativity (Rippon, 2011). There are also transportation limitations, shipping 
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constraints, and transport costs that limit the market success of prefabricated structures (Rippon, 

2011). 

Opportunities: There is an increasing demand from first time home buyers and downsizers for 

prefabricated homes because of their simplicity and low cost (Holloway, 2018). 

Threats: North Coast Modular Homes and General Northwest Homes are two prefab companies in 

Terrace, BC (General Northwest Homes, n.d.; North Coast Modular Homes, 2019).  There are also 

Hart Modular Homes and Blackstone Homes in Prince George (Blackstone Homes, 2018; Hart 

Modular Homes, 2019). 

Considerations for Northwest BC: Construction and housing rates are steadily increasing in 

Northwest BC, and as a number of industrial projects move into the region, there may be a rush for 

new housing. Prefabricated homes are well suited to meet growing housing demand because of 

their fast and simple installation. 

Glue-Laminated Timber 

Product Information: Glue-laminated timber (glulam) is made from two or more boards laminated 

together with their grains running in the same direction (Canadian Wood Council, n.d.). Common 

species used are Douglas fir, western larch, hemlock, amabilis fir, all spruces except Sitka, lodgepole 

pine and Jack pine (Canadian Wood Council, n.d.). Glulam can be made from old growth or second 

growth (Canadian Wood Council, n.d.). Feedstock wood must be dried to a moisture content of 15% 

(Canadian Wood Council, n.d.). Capital investment for a glulam facility runs between $1 million and 

$5 million (Collins & Hankins, 2017).  

Strengths: One of the most unique benefits of glulam is the ability to produce curved beams 

without cutting (Canadian Wood Council, n.d.). Glulam is stronger than steel and dimensional 

lumber (Canadian Wood Council, n.d.). It is very visually appealing and often used in applications 

where building designs are open to expose architectural features (Canadian Wood Council, n.d.). 

Glulam is also impressive in that it shows high earthquake and fire resistance (Canadian Wood 

Council, n.d.). As a replacement to steel, glulam is much lighter with markedly better thermal 

insulation (Canadian Wood Council, n.d.). 

Weaknesses: Glulam usually requires relatively large dimensional lumber and, therefore, the 

options for using second growth lumber are limited. Adhesion of feedstock lumber requires 

formaldehyde-based resins, which have health and environmental concerns (although these can be 

replaced with lignin resins; Canadian Wood Council, n.d.). 

Opportunities: Glulam is already well integrated into the construction industries, and is often the 

feature piece in community and commercial buildings. There is a high demand for glulam but there 

are also a significant number of suppliers already in the market. This industry is not monopolized 
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but consists of a number of small and medium-sized companies, making entry into the market less 

challenging. 

Threats: According to the APA directory, there are glulam mills in Chibougamau, Quebec (Nordic 

Structures); Homedale, Idaho (Boise-Cascade); Vancouver, Washington (Calvert Company); Devlin, 

Ontario (LEAF Engineered Wood Products); Okanagan Falls and Penticton, British Columbia 

(Structurlam Mass Timber); Saint-Jean-Port-Joli, Quebec (Art Massif Structure De Bois); Louiseville, 

Quebec (Goodlam/Goodfellow); Boissevain, Manitoba and Edmonton, Alberta (Western Archrib); 

and Squamish, British Columbia (FraserWood Industries; APA, 2018). 

Considerations for Northwest BC: Although there are a number of glulam providers in BC already, 

this simply indicates the sufficient demand in place for the product.  As construction and housing 

steadily rise in the region as more industrial projects move in, it is expected that demand for wood 

products such as these will also rise, making room for new glulam suppliers.  

Medium Density Fiberboard 

Product Information: Medium Density Fiberboard (MDF) is a non-structural panel composed of 

wood fiber and urea-formaldehyde adhesive (Rouge, 2015). It sometimes also contains paraffin wax 

and other treatment chemicals (McCallum, 1996).  Compared to plywood and particleboard, MDF is 

very dense and heavy, although can vary in density (Rouge, 2015). Unlike particleboard, fiberboard 

requires processing of woody materials into fibers before producing panels (Rouge, 2015).  

Hardboard is a similar product to MDF, although its use has been slowly decreasing (Rouge, 2015). 

A new MDF mill will cost approximately $1140 (converted to 2019 CAD) per thousand ft2 of 

capacity, or $150 million (converted to 2019 CAD) for a 100 million ft2 complex, and would employ 

about 100 workers (Spelter, 1994). Another source estimates capital costs to be around $187 

million for a 120 million ft2/yr plant (Columbia Engineering International Ltd., 1993). Gum, alder, 

hickory, as well as softwoods like pine and fir, are commonly used for MDF feedstock (U.S. 

Environmental Protection Agency, 2002c). The moisture content of the fibers during production is 

12% (McCallum, 1996). 

Strengths: MDF can be made from logs, recycled paper, mill and forestry residue, bamboo, and a 

number of other materials, making it a very versatile product in terms of production (McCallum, 

1996).  This means that waste materials can be utilized in the production of MDF, lowering the 

carbon footprint. MDF is a good substrate for veneers because of its smooth surface finish (Natural 

Resources Canada, 2016). MDF can be cheaper than solid wood alternatives, and is more uniform in 

density and quality (Natural Resources Canada, 2016). Because of its composition, MDF has 

smoother surfaces than particleboard and can be worked like solid wood, whether beveling, 

routering, moulding or producing a straight-edge panel (Natural Resources Canada, 2016).  

Weaknesses: MDF does not hold nails or fine-pitch screws very well, and does not hold any 

fasteners well near the edges (McCallum, 1996).  Like particleboard, MDF is prone to swelling from 

moisture (McCallum, 1996). It also poses a health concern due to the high formaldehyde content, 
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which becomes airborne when cutting MDF (Baumann et al., 2000). Also, MDF emits formaldehyde 

at a consistent rate even when not cut (Baumann et al., 2000).   Painting MDF, even that which has 

been primed, with latex is difficult because of the high-water absorption of MDF (Baumann et al., 

2000).  Paint finishes are usually very uneven and patchy (Baumann et al., 2000). MDF is more 

expensive than particleboard (Natural Resources Canada, 2016). MDF plants are very expensive to 

start up, usually in the hundreds of millions of dollars (Ontario Forest Products, 2001). 

Opportunities: Production of MDF can utilize forestry and mill residues (McCallum, 1996). 

Siempelkamp offers a range of services and products for building an MDF mill (Siempelkamp, n.d.). 

Threats: China has undergone significant production expansion and now monopolizes a large 

portion of the MDF market (Natural Resources Canada, 2016).  Specifically, 40% of the world’s MDF 

is produced in China (Natural Resources Canada, 2016). There are two West Fraser plants in 

Western Canada, one in Quesnel, BC (Westpine) and one in Blue Ridge, AB (Ranger Board; West 

Fraser, 2019). Pembroke MDF is another plant, located in Pembroke, ON (Roseburg, 2016). 

Considerations for Northwest BC: Species that are commonly used to make MDF that are found in 

Northwest BC are pine, fir, and alder.  Together, these species make up a significant portion of the 

logging focus in the region, although pine and alder are harvested at much lower quantities than fir.  

Generally, the most economically feasible feedstock used for MDF production is sawmill chips and 

sawdust.  There are a number of saw mills in the region that could potentially supply this feedstock.  

More research should be done to confirm the feasibility of using forestry residues as feedstock.  If 

this is a feasible option, there may be significant opportunity in the region to utilize forestry 

residues, which are abundant in the region due to the heavy focus on forestry, and currently 

underutilized. 

Viscoelastic Thermal Compressed Wood 

Product Information: Viscoelastic thermal compressed wood (VTC) is a high-density wood product 

that is made from low density wood by applying consistent pressure in the transverse direction, 

which does not damage cell walls (Kamke & Sizemore, 2008).   

Strengths: This process is often used in conjunction with polymer impregnation of the wood to 

provide superior physical properties such as strength, hardness, stability and durability (Kamke & 

Sizemore, 2008). 

Weaknesses: If untreated, compressed solid wood and veneers tend to spring back when exposed 

to moisture (Kamke & Sizemore, 2008). 

Opportunities: There is fairly minimal research and understanding on VTC to date. More research is 

needed for this product.  There is a potentially useful article on the commercialization potential of 

VTC wood, which was not reviewed for this study (Macias et al., 2011).  

Threats: More research is needed. 
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Considerations for Northwest BC: This product has very little accessible information online 

regarding its potential for commercialization.  Further research is needed on its consideration for 

production in Northwest BC. 

Cabinets 

Product Information: Cabinetry products can include bath vanities, case goods, commercial 

fixtures, home entertainment, kitchen cabinets, parts/components, and others (Vodden & Kuecks, 

2003).  For a small company the start-up cost can be relatively low (from $2000-$10000; How to 

Start an LLC, n.d.), however the profit margins can also be as low as 5% (Dunn, 2015).  A small 

company generally only has one or two employees (Dunn, 2015). Sustainability of cabinet 

production depends on the materials used, manufacturing practices and transport, and length of 

use of the product (Abbas, 2018). 

Strengths: Local timber can be used to produce cabinets; hardwoods, softwoods, and composite 

sheets and boards can all be used (Shaddy, n.d.). 

Weaknesses: A small custom cabinet company may have difficulty competing with larger 

manufacturers who can offer competitive pricing (Dunn, 2015).  

Opportunities: There is a large local market and high demand in Asian markets as well 

(Government of Canada, 2017). 

Threats: Wood needs to have a low moisture content around 6% to 9% (Loffer, n.d.). In Terrace 

alone there is: Ewald Cabinets & Renovations Ltd., Price R & Sons Ltd., Benches Custom 

Woodworking and CMP Manufacturing Ltd. Furniture stores and larger stores like Timber Mart, 

Your Décor and Concept Floor & Kitchen Centre also offer cabinetry. There are many more in the 

Northwest BC region, both local and chain companies. Cabinetry can also be shipped from other 

locations around BC like Ikea and numerous other small and large companies.  

Considerations for Northwest BC: Generally, the cabinetry industry is not monopolized by larger 

companies, which means starting a cabinetry business in Northwest BC should not have the 

challenge of competing purely with production giants; however, there are certainly some larger 

brands and companies that are large enough to offer competitive rates that cannot be met by 

smaller companies.  On the other hand, consumers are often willing to pay more for a local custom 

build because of the higher quality wood sources.  There appear to be a large number of local 

cabinetry businesses in the region, which indicates the high feasibility of cabinetry production for 

Northwest BC, but it may also be an indicator of a relatively saturated market, and new startups 

may have difficulty becoming established. With industrial projects moving into the region and 

increasing the rates of construction and new housing, the market for furniture may increase. 
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Furniture 

Product Information: When starting a furniture business, capital investments are generally low, 

with the opportunity for high profit margins for premium products (Buisson, 2006). A small store 

startup can be between $2,000 and $10,000; however, a larger box store could easily cost $500,000 

to $3 million (Gleeson, 2017).  Job creation is highly variable depending on the size of the business. 

The chart below indicates the relative number of jobs created per unit of wood processed (Vodden 

& Kuecks, 2003). 

Strengths: Canada is one of the top 10 producers of furniture in the world, with high-quality 

products and expert craftsmen, especially in solid wood furniture (Buisson, 2006). The furniture 

industry in Canada was steadily growing between 2011 and 2015, and appears to continue to do so.  

There is a large market locally, and demand for shipping to Asia is high as well (Government of 

Canada, 2017).   

Weaknesses: Wood for furniture needs to have a low moisture content around 6% to 9% to 

prevent warping (Loffer, n.d.). Lacquers and glue and paint fumes are not usually ecofriendly 

(Buisson, 2006).  Usually old growth furniture is considered premium, increasing demands on old 

growth forests. However, it is a sustainable alternative to plastic, and furniture from Engineered 

Wood Products (EWPs) are more sustainable than those from solid lumber. Like cabinetry, 

sustainability also depends on materials used, manufacturing practices and transport, and length of 

use (Abbas, 2018). Another challenge, especially for small scale producers, is effective marketing 

that can compete with large-scale chain stores. 

Opportunities: Premium products can sell for a very high price.  Generally solid wood furniture sells 

for a higher price than alternatives. 

Threats: One small furniture builder in Terrace is Bare Wood Furniture. There are also numerous 

large or chain stores selling furniture including the Brick, City Furniture, Totem, Flying Fish, Ashley’s, 

Kondolas, and EasyHome. Other centers in Northwest BC have a similar variety of furniture stores. 

Tom’s Furniture in Telkwa is another example. 

Considerations for Northwest BC: Although there are a number of chain furniture stores 

throughout BC, only a few smaller local businesses were identified.  Generally local furniture is 

considered more desirable, and this may suggest a market opening for a new furniture business in 

the region. There is a large amount of available feedstock lumber in the region from local saw mills.  
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Machine Stress-Rated Lumber 

Info: Machine stress-rated (MSR) lumber is dimension lumber that has been graded via mechanical 

means in addition to visual (Southern Pine Inspection Bureau, n.d.).  Machine lumber graders are 

installed as part of the assembly line of a lumber mill (Southern Pine Inspection Bureau, n.d.).  

Through communications with Metriguard in Washington, the following information was attained: 

there are two primary machines to choose from, the 7200 HCLT and the 2350 Sonic Lumber Grader.  

The 7200 is faster and more accurate, but requires more space, as it reads the lumber lengthwise 

and therefore requires approximately 13ft of space, compared to the 2350, which reads the lumber 

width wise and only requires a couple feet of the assembly line.  The 7200 also requires much more 

maintenance due to the faster speeds which it runs at.  The 7200 costs around $350,000 US 

($470,000 CAD) and the 2350 costs around $150,000 USD ($200,000 CAD).  There is also a 312 

bending proof tester for lateral bending for $58,500 USD ($78,000 CAD), which may be required by 

a local grading agency to qualify as MSR lumber.   

Strengths: The following paragraph is information retrieved from communications with Canfor 

Vancouver. MSR is becoming more standard at mills, because MSR lumber is highly preferred for 

structural wood components like trusses and joists. It is more expensive than visually graded; there 

is a premium for MSR, which varies by time of year and lumber dimensions.  For example, currently 

(September, 2018) the pricing for Spruce 1650 [pressure point] 2 x 4s have a $100 premium, and 

spruce 2100 [pressure point] 2 x 4s have a $125 premium.  Generally, premiums are highest around 

September, because roofing is going up last in new builds before winter comes, so demand 

increases. According to Canfor, MSR lumber is highly preferred for trusses and joists (structural 

wood components). 

Weaknesses: Adding these machines to a mill’s assembly line effectively can have a negative 

impact on employment rates if these machines are replacing trained human graders. Can also be 

used in addition to visual grading, which would not impact jobs.   

Opportunities: Skeena Sawmills does not provide MSR rated lumber (communications with Frank 

Gratian from Skeena Sawmills).  According to Metriguard, Skeena Sawmills rented some equipment 

last June from them and was looking into MSR production.  Frank Gratian from Skeena explained 

that they tested the feasibility of having an MSR machine in their mill, but the high moisture 

content of their wood, which was chosen through agreement with their clients, appears to be too 

high to pass the typical pressure points.  In addition, their clients generally don’t require MSR 

certification, so it is not required for Skeena Sawmills. 

Threats: MSR lumber does not appear to be commonly used in the region; the sales rep at Terrace 

Home Hardware (communications in October 2018) didn’t even know what MSR lumber was.  

Skeena Sawmills did some preliminary testing on their lumber to see if producing MSR lumber was 

feasible for them.  A very low amount of second growth showed required strength for typical 

ratings, and even old growth didn’t show a high proportion of MSR approved lumber.  It was 

therefore determined that MSR is not a feasible service in this region.  Frank Gratian, who led the 
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project, believes that it is likely because of the moisture content.  Their lumber is usually dried to 

around 25% instead of the standard 19%, since that is all that their contracts to their clients 

require.  He believes that it is likely that the lumber would have shown higher strength if dried to 

19% or lower. 

Considerations for Northwest BC: The high moisture content of the region’s wood limits the 

economic feasibility of installing MSR equipment in a local mill.  However, whereas Skeena Sawmills 

only dries their wood to 25% moisture content, some mills in the region may dry their wood to 19% 

or less for their contracts, in which case MSR ratings may be more achievable.  More research is 

needed to determine if a) any mills in the region dry their lumber lower than 19%, and b) MSR is 

common or well-known to other lumber providers or builders in the region (or if Terrace’s Home 

Hardware is representative of the region’s familiarity with the product). If there are sawmills with 

the adequate moisture, and it is determined that MSR lumber is commonly used in the region, 

there should be further testing in the region on local lumber to determine if the lower moisture 

content is sufficient to improve the stress ratings.  If so, an MSR addition to a local sawmill may be a 

smart upgrade, especially with the increasing construction and housing in the region as new 

industrial projects move in. 

Wood-Cement Composites 

Product Information: Wood-cement composites (WCCs) consist of small pieces of wood mixed with 

cement and cured under pressure (Natural Resources Canada, 2016).  Products from WCCs can 

range from porous, low-density panels using wood-wool (which is created using what is essentially 

a giant, powered cheese grader for logs and lumber; Alice, 2016), to particleboards made from 

wood particles, shavings, and cement (Natural Resources Canada, 2016).  Moulded products can 

also be made from sawdust and fibers (Natural Resources Canada, 2016).  Some wood species are 

not suitable for WCC application because of their sugars and other chemicals which inhibit cement 

curing (Natural Resources Canada, 2016). Typical WCC products are primarily siding, because it 

outperforms vinyl in durability, maintenance, and ease of painting (Natural Resources Canada, 

2016).  WCCs as boards (wood-cement boards, or WCBs) also include roofing, flooring, and walls 

(Natural Resources Canada, 2016). Aspen is an apparently compatible wood species for WCC, as 

well as poplar and alder (Pasca et al., 2010).  Larch appears to be less compatible (Pasca et al., 

2010). Of 21 North American wood species, Lodgepole pine showed the highest suitability (Pasca et 

al., 2010). Next in line was western white pine and grand fir (Pasca et al., 2010).  Engelman spruce, 

western redcedar, and ponderosa pine did not perform well in this study (Pasca et al., 2010). 

Another study shows that softwoods perform better than hardwoods (Defo, Cloutier, & Riedl, 

2004). The particle moisture content is around 12% (Ronquim et al., 2014). Wood treatment is 

required prior to combination with cement to eliminate setting-inhibitory properties in the wood 

(Quiroga, Marzocchi, & Rintoul, 2016). Pre-treatment processes include water extraction, 

degradation by alkaline hydrolysis, and retention of inhibitory substances (Quiroga, Marzocchi, & 

Rintoul, 2016).   
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Strengths: WCCs have good moisture resistance, dimensional stability, acoustic and insulating 

properties (Natural Resources Canada, 2016). WCCs have higher durability, dimensional stability, 

acoustic and thermal insulation, and lower costs than organic resins (Soares Del Menezzi, Gomes de 

Castro, & Rabelo de Souza, 2007). WCC can also be made from mill waste (Falk, 1993). 

Weaknesses: Wood cement composites, in the example of siding products, are costlier and more 

complicated to install (BuildDirect, 2015).  In addition, wood cement composites produce a lot of 

fine dust when cut, and this can be a health concerns for those inhaling the dust (Allura, n.d.). 

Opportunities: One study shows that poplar and alder result in improved properties of wood-

cement particleboards compared to standard wood particleboard (Nazerian, Ghalehno, & Gozali, 

2011). Most WCC products currently come from rainforest species or some Middle East species. 

One study from the University of British Columbia indicated that lodgepole pine beetle affected 

trees were suitable for wood-concrete composites, and suitability continues to improve as Time 

Since Death increases, until decay sets in (Pasca et al., 2010). Specifically, if a pine beetle tree will 

begin to decay ten years after dying from pine beetle infestation, then the suitability of that tree for 

wood cement composites will continue to increase until 10 years after death, when decay starts 

(Pasca et al., 2010).  This is believed to be because the sugars and other compounds in the wood 

that inhibit the setting of cement break down earlier than the fibrous material in the wood, which is 

the sought-after portion of the wood for WCCs.  

Threats: Some of Northwest BC’s local species, like western red cedar and Engelmann spruce, do 

not perform well with WCCs because of their inhibiting effects on cement curing (Quiroga, 

Marzocchi, & Rintoul, 2016). Low cost alternatives, such as vinyl in the case of siding, are currently 

dominating the market despite inferior performance to WCC. 

Considerations for Northwest BC: WCC’s have a steady, stable position in the construction 

markets, and are only expected to increase due to their reduced cost and improved durability and 

strength properties compared to traditional lumber (Chang, 2006).  As construction steadily 

increases in Northwest BC, there may be an opportunity for local WCC production.  The primary 

fallback for WCC in this region is the species selection.  Many local species like cedar and spruce are 

not suitable for WCC production.  Species like western hemlock and balsam fir have little coverage 

on their suitability, and should be further research on their potential for use in WCCs.  Pine, alder 

and poplar are present in the region in moderate amounts, and may be used for WCC production. 

 

Energy-Production Flooring 

Info: Preliminary research has shown that a simplistic twist on the typical design of wooden flooring 

can result in turning the energy of footsteps into usable electricity (Cushman, 2016). Generally, this 

flooring requires a lot of traffic to produce a significant amount of energy, and therefore would be 

best in places like grocery stores or malls (Cushman, 2016).  
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Strengths: Energy-production flooring can be made at a low-cost using wood wastes and provides a 

renewable energy source (Cushman, 2016). 

Weaknesses: Relatively new idea with very little supporting documentation (Yao et al., 2016).  

Appears to still be in the novelty stages. 

Opportunities: The market for this product is in its very early stages, which can potentially be 

capitalized on with a primary producer of energy-production flooring present in the region. 

Threats: No case studies to date to support the feasibility of this product.   

Considerations for Northwest BC: Northwest BC does not have a large number of facilities where 

high foot traffic exists to the extent that could utilize energy production flooring.  However, there 

are some facilities, such as the local colleges and university branches, and some medium-sized 

malls.  These locations could potentially benefit from this product.  However, it is expected that a 

large amount of the product would be exported out of the region.  Because the product is still so 

new, it would likely need to be sold at competitive prices to traditional flooring in order to gain 

momentum in the market. 

Log Homes 

Info: Log home building enterprises typically employ around 4-10 people, but can employ up to 20 

or more people depending on size (Westcoast CED Consulting Ltd., 2012).  Log home businesses can 

range from small home-based operations to large scale enterprises like Pioneer Log Homes of 

Williams Lake. A profit margin for new construction is around 20% (BiggerPockets, 2014). Log home 

buildings may replace some unsustainable materials when compared to alternative construction 

options, but log homes often also require logs from old growth forests. 

Strengths: Log homes are superior to standard wood-framed houses in that they require less 

alternative materials that may have reduced strength, visual, and environmental characteristics. 

These materials may include drywall, insulation, siding, framing, etc.  Log homes are considered a 

high value home. 

Weaknesses: Log homes can only utilize high-quality solid logs of significant size, which typically 

puts demand on old growth forests. The logs required for log homes must have a very low moisture 

content (Westcoast CED Consulting Ltd., 2012). Unlike standard wood-framed houses, log homes 

require relatively more maintenance.  The exterior surfaces need to be re-varnished regularly, and 

shifting logs require caulking or other treatment to new cracks.   

Opportunities: Many softwood species can be utilized for log homes, and there is an increasing 

demand for housing in the region as new industrial projects develop. If second growth logs can be 

sufficient for log home building, this may be a marketing opportunity to increase demand. 
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Threats: Two log home builders in the region are Lussier Log Homes in Terrace (Naturally:wood, 

n.d.) and Driftwood Creek Log Homes in Smithers (Driftwood Creek Log Homes, n.d.). 

Considerations for Northwest BC: The market for log homes usually depends on the volume of 

rural housing in the region, since log homes are most often built outside of urban centers. 

Northwest BC has a large proportion of residents living rurally or sub-rurally (rural subdivisions), 

which suggests a high proportion of log home owners.  Visual assessment confirms the favorability 

and high proportion of log homes in the region. New builds are increasing in frequency in the 

region as new industrial projects develop, and as a result there may be increased demand for log 

homes in the region. One potential challenge for a log building company in the region may be the 

competition for local logs with Asian markets, to which most saw logs are currently exported.  

Shakes and Shingles 

Info: Shakes and shingles are slabs of solid wood used in roofing and siding (BC Shake and Shingle 

Association, 2013).  Shakes are typically thicker and more assorted in shape than shingles (BC Shake 

and Shingle Association, 2013).  Capital investment is around $80,000 (converted to 2019 CAD), and 

profit margin was 4% in 1986 but has been improving (United States International Trade 

Commission, 1986). Further research is required to find a more current estimate of profit margins. 

Shakes and Shingles can be used as a replacement for petroleum roofing materials, but puts 

increased demand on old growth stands (BC Shake and Shingle Association, 2013). 

Strengths: Cedar shakes and shingles are highly durable, withstanding impacts and high winds far 

better than asphalt roofing (BC Shake and Shingle Association, 2013).  Cedar shakes can last over 30 

years, whereas the lifespan on asphalt roofing usually averages around 15 years (BC Shake and 

Shingle Association, 2013).  The shake and shingle industry has been around for a long time, and 

production techniques remain fairly consistent (BC Shake and Shingle Association, 2013). 

Weaknesses: Wood shakes and shingles are more expensive than asphalt roofing (BC Shake and 

Shingle Association, 2013).  Wood roofing is more prone to algae growth in humid environments 

(BC Shake and Shingle Association, 2013).  Wood roofing requires higher maintenance than asphalt 

roofing: leaves, debris and other litter must be regularly cleared to allow the wood to breathe (BC 

Shake and Shingle Association, 2013). The use of asphalt roofing has far surpassed wood shingles in 

the last two decades because of its lower cost and (in some cases) better performance (BC Shake 

and Shingle Association, 2013). In addition, there is relatively little cedar supply in Northwest BC. 

Opportunities: Cedar is a highly valued wood in construction for its durability and visual appeal.  

Threats: US tariffs have caused serious cut backs to cedar shakes and shingles producers in BC and 

across Canada (Yang, 2018). Demand for shakes and shingles declined after 2009 and has not 

recovered (Gregory, McBeath, & Filipescu, 2018).  
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Considerations for Northwest BC: Copper Mountain Cedar Products Ltd, and Lake Drive Lumber in 

Terrace BC are two shakes and shingles producers in the northwest. The high demand for cedar for 

other products in Northwest BC, in addition to the current shakes and shingles operations in the 

region, may make it difficult to maintain an adequate supply of cedar for a new shakes and shingles 

operation. 

 

Tonewood 

Info: Tonewood are sheets of wood, usually spruce, that hold excellent sound qualities and are 

used for making instruments such as guitars (Andrews, n.d.).  Spruce is the ideal species because of 

its high stiffness-to-weight ratio (Andrews, n.d.). In particular, Sitka spruce is highly sought after 

because of its availability and tone (Bourgeois, 1994).  Cedar is also a top species for tonewood 

(Bourgeois, 1994). A tonewood business can employ up to 22 people, and may use chainsaw, axe, 

trailer, bandsaw, and kiln.  Capital expenses are therefore relatively low, but profit margins have 

the potential to be quite high (Ecotrust, 2002). Tonewoods use only the highest quality wood, 

which can be worth up to $113,000 per mbf (Ecotrust, 2002).  A tonewood business can produce up 

to 2,000 units per day, or 40,000 guitar tops per month, depending on facility capacity (Ecotrust, 

2002).  

Strengths: BC’s Sitka Spruce is highly sought after as tonewood (Dispa, 2018). 

Weaknesses: Spruce is present here but the quality of log needed for tonewood is very specific, 

therefore finding adequate material for a tonewood facility can be a challenge.   

Opportunities:  Although there is not a large amount of old growth spruce in the region, a 

tonewood company needs only a small amount of lumber for a large number of products. In 

addition, marketing of local artisans and promotion of the unique forests of Northwest BC can be 

used as a selling point.  Historically, the region’s Sitka spruce was used to produce a patented style 

of tonewood that was highly sought-after. 

Threats: There is one tonewood producer in Terrace, High Mountain Tonewoods (Andrews, n.d.). 

There is a concern for old growth Sitka forests (Clowes, Kaldjian, & Barber, 2016). There are a 

number of other producers worldwide. There is not a lot of accessible information to be found 

online for the feasibility or techno-economic details of a tonewood venture, and more research 

should be done to confirm the statements here.  

Considerations for Northwest BC: Generally, one business can provide enough tonewood for a 

large number of consumers. Since there is already a well-established tonewood company in 

Terrace, BC, there is reduced feasibility of a second tonewood company in the region being 

successful.  However, High Mountain Tonewoods appears to be considerably successful, and this is 
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a good indicator that a tonewood venture, barring no other competitors, is a suitable business for 

Northwest BC.   

High Density Fiberboard (Hardboard) 

Info: Hardboard, or high-density fiberboard is a non-structural engineered wood product that is 

produced from exploded wood fibers that have been highly compressed under high temperature 

and pressure.  Unlike other fiberboards, the temperature and pressure are much higher and are 

sufficient to bond the fibers without resin or adhesives, although resins are sometimes added 

depending on the production process (U.S. Environmental Protection Agency, 2002a). Hardboards 

can be tempered using linseed oil or alternatives to increase the hardboard waterproofing, impact 

resistance, hardness, and rigidity (U.S. Environmental Protection Agency, 2002a).  For a 200 million 

ft2 capacity plant, capital investment is estimated to be around $232 million (converted to 2019 

CAD), with profit margin between 5% and 25%, and average employment rates between 100 and 

300 people (U.S. Environmental Protection Agency, 1979). Pine, fir, spruce, aspen, birch, poplar, 

and alder are commonly used species (U.S. Environmental Protection Agency, 2002a).  

Strengths: Hardboards can be resin free, eliminating the worry of formaldehyde emissions 

(Ampersand, n.d.). Hardboard production can also utilize sawmill chips and sawdust waste (U.S. 

Environmental Protection Agency, 2002a). 

Weaknesses: Hardboard is very susceptible to water degradation, although this can be minimized 

through tempering (Ampersand, n.d.). Hardboards have a final moisture content between 2% and 

9% (González-García, 2009). CO2 and formaldehyde emissions (when using resins) are considered 

health and environmental concerns (González-García, 2009). 

Opportunities: No hardboard manufacturers could be identified in western Canada. 

Threats: Since the expiry of the latest softwood lumber agreement, Canadian softwood exporters 

have been facing high countervailing and anti-dumping duties, on an average of 20% (Global Affairs 

Canada, 2019).  

Considerations for Northwest BC: There is a limited availability of appropriate species for 

hardboard in Northwest BC. There appear to be no producers of hardboard in the region, which 

may be an opportunity for a business startup with limited competition. Hardboard demand in 

Canada has been steadily increasing, although it has not recovered to its high in 2012.  Hardboard 

production in Canada also indicates a “skyrocketing growth” (Indexbox, 2015). Exports of 

hardboard from Canada appear to be decreasing (Indexbox, 2015). US is the primary receiver of 

Canada exports, but exports to the US have been steadily declining since 2007 (Indexbox, 2015). It 

could be expected that exports to the US will further decrease with the latest duties imposed on 

Canada softwood exports to the US. As in the past, BC has generally suffered the greatest from the 

US duties, and this trend is likely to continue. Locally, housing and construction rates have been 

increasing since new industrial projects have been developing in Northwest BC, and this increase 
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may correlate with an increase in hardboard demand.  Further research should be done to confirm 

if there are other suppliers in Northwest BC. 
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