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1.0 INTRODUCTION 

1.1 Background 

One of the first steps in the Timber Supply Review (TSR) process is the determination of the size of the 
timber harvesting land base (THLB).  This is accomplished through a net-down procedure.  At the 
outset, all lands within the TSA boundaries are considered.  Non-forest land (lakes, alpine, etc) and land 
not managed for forestry (i.e. parks, special leases and licenses) are removed early in the process.  
Inoperable areas, where the company cannot be reasonably expected to harvest timber are then netted 
out.  This inoperable area may be substantial.  

The following should be considered when making a determination regarding operability: 

• Slope 

• Terrain stability 

• Volume per hectare 

• Species composition 

• Timber quality 

• Recoverable volume 

• Selling price of the timber  

• Expected access development costs 

• Expected logging costs, 

• Physical accessibility 

• Local logging practices and economics. 
 

Historically, operability was determined using inventory maps at scales between 1:20,000 and 1:50,000.  
A forest engineer familiar with logging layout and with the terrain normally carried out the 
classification.  Where time and budget permitted, questionable areas were reviewed from a helicopter.  
Early versions of operability maps were often a line around a drainage that excluded physically 
inaccessible timber, or areas where access and yarding costs would be too high (relative to the value of 
the timber) to make logging feasible.  On these maps, all forested areas were designated as either 
“Operable” or “Inoperable”.  Often, the operable area on these maps was further classified on the basis 
of expected yarding system. 

Operability maps define areas that should be considered for strategic planning and timber supply 
analysis purposes.  However, it is difficult to formulate sensitivity analyses around operability based on 
these static maps.  For example, it is difficult to determine how much of the inoperable landbase might 
be potentially harvestable under changing market conditions.  Past sensitivity analyses for operability 
have merely increased or decreased the size of the operable landbase by a fixed percentage.  This, not 
unexpectedly, leads to a proportional increase or decrease in the long-term timber supply. 

The Base Case of a TSR is intended to model “what is” rather than “what if”.  Consequently, the area 
contained within operability boundaries should be reasonably available for harvesting within the term of 
the plan given the logging standards and practices of the day.  However markets, timber quality (MPB), 
logging technology and costs change.  Therefore operability maps should be reviewed and revised on a 
regular basis. 

Throughout the Interior, forestry companies increasingly operate outside of original operability 
boundaries.  Technological changes, such as single-stem harvesting and changes to sawmilling 
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technology have made it possible for harvesting to occur in areas previously regarded as economically 
infeasible.  Static operability maps, which have historically been used in timber supply analysis process, 
are generally unable to capture and model these changes.  In the latest AAC Rationale for the Boundary 
TSA1, the Chief Forester noted that current operability map contributed to uncertainty regarding 
sustainable harvest levels and recommended that improved information be gathered prior to the next 
timber supply review, which must be completed by 2011.   

1.2 Objective  

To prepare for the AAC determination for the TSA, the Ministry of Forests and Range (MoFR) must 
assess the current operability coverage and revise it to reflect changing log market conditions and 
logging costs.  The objective of this project is to develop an operability model that reflects these 
realities, as an alternative to the traditional “static” area exclusion approach.  A secondary objective has 
been to demonstrate the construction of a stand selling price map using existing data.  This has been 
done at a strategic level as a ‘Proof-of-Concept’. 

1.3 FIA Standards 

The Forest Investment Account (FIA) provides funding for operability assessments under the Land Base 
Investment Program.  This program supports strategic planning projects that provide data required for 
the timber supply review process.  The FIA website provides guidelines for projects that examine 
operability2.  The Operability Standards document requires that the project incorporate two phases: 

1. A problem analysis examining access issues and analysis / modeling needs; and 
2. The development of algorithms and procedures to improve the utility of operability information 

for timber supply reviews. 

The problem analysis phase is designed to explore the existing operability definition and propose a 
methodology for improvement.  This report addresses that phase.  The second phase – algorithm 
development – gathers the information and builds the tools necessary to develop economic operability 
assessments under different sets of economic inputs. 

The Operability Standards document on the FIA website lists several guidelines for this project.  These 
include: 

• Operability should be based on terrain and forest characteristics that affect the economic 
feasibility of harvesting timber from an area; 

• Operability should be based only on factors related to the economics of logging – harvesting 
restrictions related to other resource values should be dealt with separately; 

• The dynamic nature of log markets should be recognized, and flexibility to deal with changing 
log prices should be build into the model; 

• The classification process must be transparent, and the final report should provide a detailed 
description of the logic used to assign operability-related classifications; and 

• The final report must include a data dictionary describing the applicable codes that comprise the 
classification and their meaning or interpretation as well as the format of the classification. 

The approach documented in this report is based on recognition of limitations arising from the current 
definition of operability.  It draws heavily upon methodology developed by TNRG and A Orr-Ewing 

                                                 
1 http://www.for.gov.bc.ca/hts/tsa/tsa02/tsr2/rationale.pdf  
2 http://www.for.gov.bc.ca/ftp/hcp/external/!publish/web/fia/OperabilityStandards.pdf  
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and Associates for the Arrowsmith, Kingcome and Fraser Timber Supply Areas, several Coastal TFL’s 
and on private timberland valuation projects. 

This report proposes a transparent approach to modelling economic operability based on linking, 
summarizing and classifying publicly available datasets.  Current data has been used to produce the 
stand selling price maps for this project.  However, the model described in this document should be 
calibrated with the best available information (forest inventory, sort distributions, log prices and logging 
costs) prior to the preparation of the Data Package for the next timber supply analysis.  A base case 
economic operability map will be generated at that time. 
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2.0 PROBLEM ANALYSIS 

2.1 Situation Review 

The Chief Forester has recommended that the operability information for the Boundary TSA be 
reviewed and revised.  As outlined in the FIA standards, the first phase in completing an operability 
review is to undertake a Problem Analysis.  To this end, current access and operability have been 
reviewed and data and modelling needs specific to Boundary TSA were examined.  The following tasks 
were completed: 

1. Assemble a spatial database for the entire TSA; and 
2. Review existing operability maps and issues. 

 

2.1.1 Compilation of Spatial Database 

For the problem analysis, an ArcInfo spatial database was assembled that consists of data components 
needed to review operability.  The database includes existing forest inventory information, existing 
operability mapping, road data, recent harvest history, and tenure information.  The purpose of preparing 
this spatial database was to review access and to assess the degree to which current harvesting activities 
coincide with the existing operability lines.  The database will also provide the foundation for an 
economic operability model, though additional spatial layers will be required. 

By building an economic operability model that is linked to a spatial database, the extent of the operable 
landbase can be reassessed when log prices, harvesting practices or landbase objectives change.  The 
model is sufficiently flexible to also deal with natural catastrophes, such as the current Mountain Pine 
Beetle outbreak or wildfire. 

2.1.2 Existing Operability Lines 

The current operability map was reviewed and compared to harvesting that has occurred in the 
Boundary TSA since 2000.  In general, there was little overlap between the two coverages.  The 
operability coverage shows 90,918 hectares of productive (site index greater than 10) inoperable ground.  
The VRI data indicates that 10,462 hectares has been logged since 2000.  The amount of inoperable area 
harvested is 332 hectares – about three percent.  Where logging does occur in the inoperable areas, it 
tends to be small portions of blocks that overlap, rather than entire blocks falling within the inoperable 
area.  This is a fairly good level of agreement – other tenures have exhibited a more pronounced and 
increasing trend towards logging in inoperable areas.  Nevertheless, even a three percent encroachment 
could impact long-term timber supply. 

This is not to suggest that the operable land base will only get larger.  It is impossible to determine, base 
on harvesting history alone, whether mature areas currently classified as ‘Operable’ are in fact 
uneconomic to harvest for the foreseeable future.  A properly designed operability model will permit the 
exploration of this question as well. 

2.2 Operability Model 

To overcome the shortcomings of the existing operability coverage, algorithms based on stand selling 
price and operating cost will be described.  This new operability model will be developed in five steps: 

1. Determine the portion of the productive landbase that is physically accessible;  
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2. Calculate stand selling price (SP) based on projected inventory data, end use sort 
distributions and log selling prices; 

3. Estimate operating cost (OC) by phase, using the Interior Appraisal Manual as a guide; 
4. Build an economic model to evaluate the profitability of individual stands based on the 

difference between SP and OC; and 
5. Use the model to generate a base case economic operability map.  

The advantage over traditional subjective assessments of operability is that each assumption will be 
explicitly stated and subject to change if economic or other operating conditions warrant it. 

2.2.1 Physically Accessible Landbase 

The extent of the physically accessible landbase should be determined based on the following criteria: 

• Existing and potential access development opportunities; 

• Maximum yarding distances for ground-base, conventional and (possibly) helicopter 
operations; and 

• Practical physical barriers to logging.  Areas with a slope of greater than 100% (based on a 
digital elevation model) or on unstable terrain are typically removed from the accessible 
landbase, and are therefore assumed to be economically inoperable.  

 
Only stands within the physically accessible landbase need to have their economic operability evaluated. 

 

2.2.2 Stand Selling Price 

Stand selling prices will be forecast based on timber volume by species (from the VRI, with immature 
stand volumes projected to 100 years of age), grade or end use sort data from compiled cruise (or 
possibly scale) data.  Average log prices will be applied to merchandized stand volumes to arrive at a 
selling price for each forest cover polygon.  This approach is described in more detail in Section 3, and a 
‘Proof-of-Concept’ selling price map has been developed.  It will not be described further in this section. 
 
This approach relies on the existing forest cover data.  Where this data does not accurately describe 
forest conditions, adjustments will have to be made within the SP component of the model to 
compensate.  Two circumstances specific to the Boundary TSA are of concern in this regard: 
 

1. MPB-induced mortality, and subsequent degradation of the timber, is resulting in a loss of both 
volume and value in stands which have a pine component. 

2. Previous partial harvesting may have reduced the value of some stands to a greater extent than 
would be forecast based on the proportion of volume removed, because harvesting targeted 
higher value species and stems. 

 
Approaches to dealing with these and other value impacting issues should be developed, in conjunction 
with licencee and MoFR staff, at the time that the selling price model is calibrated and applied. 
 

2.2.3 Operating Cost 

A framework for estimating Operating Cost is provided in Chapter 4 of the Interior Appraisal Manual.  
Five phase cost categories are recognized: 

1. Access development costs; 
2. Tree-to-truck costs; 
3. Log transportation costs; 
4. Manufacturing costs; and  
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5. Administration and other costs. 
 

The operating cost for a stand is the sum of these phase costs.  Only four of these categories are relevant 
to this operability model however.  Since the product being valued is logs (as opposed to lumber and 
chips in the Interior Appraisal Manual), manufacturing cost is not an issue. 

Access Development Costs 

Development cost consists of two components:  

1. the cost of reopening roads in areas where logging has previously occurred, but which have been 
inactive for some period of time; and 

2. the cost of building roads in undeveloped areas; 

Most of the Boundary TSA is currently roaded.  An engineering overview of the few remaining 
undeveloped areas should be completed, and a skeleton road network (mainline and secondary roads) 
should be ‘paper-planned’ in order to complete a ‘total chance’ road network.  Per-kilometre access 
development costs should be compiled from Cutting Permit (CP) appraisal information.  Tabular road 
costs will be applied in most cases, but allowances for end hauling and should be made in situations 
where slope exceeds 60% (determined from the TRIM digital elevation model).  In these cases, an 
average engineered road cost per kilometre should be compiled from representative CP data and applied 
in place of the tabular road costs. 

Costs per kilometre will be converted to development costs per hectare by determining how much area 
each road heading develops.  A cost per cubic metre for each stand is then derived by dividing the 
development cost per hectare by the stand volume per hectare.  When converting road costs to dollars 
per cubic metre, an allowance must be made for volume unavailable for harvest due to wildlife tree 
patch and riparian retention.  Landscape level average retention, rather than exclusion of specific WTP’s 
are RMZ’s will be sufficient for this purpose. 

Development costs in previously roaded areas cannot be considered to be zero when planning over long 
timeframes.  As such, it is necessary to calculate development cost for areas that are currently roaded.  
The developed land base will be defined by buffering the existing road network using reasonable 
maximum yarding distances for ground-based and cable yarding systems.  A charge of 50% of tabular 
road costs, to account for road maintenance and reactivation, has been applied to these areas in other 
economic operability assessments.  In cases were roads have been inactive and unmaintained for long 
periods, or have been fully deactived, full rebuilding costs should be assigned. 

Tree-to-Truck Costs 

Tree-to-truck cost will be estimated using VRI information, BEC zone, slope data and distance to road.  
An expected yarding system3 map will be developed and Appraisal Manual equations will be used to 
estimate tree-to-truck costs for conventional and cable logging. 
 
All areas mapped as being suitable for conventional logging will have tree-to-truck costs calculated 
using the Appraisal Manual equations for ‘Ground Skidding – Clearcut’.  Logging cost per cubic metre 
will be calculated as: 

$/m3 = constant + (6.94*slope%/100) - (4.15*volha/1000) + (1.40*bd%/100) + (2.04*gvol) 
+ (1.12*dpcut) + (6.99*smalltreed) - (20.52*smalltreevol) + (0.64*newdist200/100) 

where: 

                                                 
3 Based on slope, terrain and proximity to road. 
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- constant is taken from Table 1: 

Table 1. Conventional Logging Constant by BEC Zone 

BEC Zone Constant 

($/m
3
) 

ICH 16.65 

IDF 17.07 

MS 16.02 

ESSF 16.89 

Other 15.18 

 

- slope% is the average slope for each resultant polygon calculated through a spatial overlay with a 
classified slope coverage 
 
- volha is taken from the VRI data 
 
- bd%, a blowdown estimates compiled from licence Cutting Permit information: 
 

- dpcut (Partial Cut Dummy Variable) is 0 (zero). 

- smalltreed is a Small Tree Dummy Variable.  It is set to 1 if average piece size is less than 0.34 
m3/tree, and to 0 otherwise.  Average piece size for each VRI polygon will be estimated using VDYP7 
and, if possible cruise plot data. 

- smalltreevol is the average volume per tree, if the average piece size is below 0.34 m3/tree, and to 0 
otherwise. 

- newdist200 will 0 (no Camp operations assumed) 
 

All areas mapped as being suitable for cable logging will have tree-to-truck costs calculated using the 
Appraisal Manual equations for ‘Highlead and Grapple’.  Logging cost per cubic metre will be 
calculated as: 

$/m3 = constant + (6.52*slope%/100) – (3.16*gvol) + (0.64*gvolsqr) + (6.67*dpcut) + 
(6.42*newdist200/100) + (7.62*he%/100) + (4.08*lo%/100) 

where: 

- constant is taken from Table 2: 

Table 2.  Overhead Cable Logging Constant by BEC Zone 

BEC Zone Constant 

($/m
3
) 

ICH 24.94 

SBS 23.48 

Other 27.19 

- slope% is the average slope for each resultant polygon calculated through a spatial overlay with a 
classified slope coverage 
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- gvol  is the gross volume per tree (m3) is computed as  voltree/(1 - defect %/100), and voltree and voltree 
are compiled from licencee CP information 

- gvolsqr is the square of gvol 

- dpcut (Partial Cut Dummy Variable) is 0 (zero). 

- newdist200 is 0 

-he% and lo% are the stand species percentages for hemlock and lodgepole pine respectively, taken from 
the VRI data. 

  

Log Transportation Costs 

Log transport cost will be estimated for stand cell based on cycle time and calculated as follows: 

 
$/m3 = max(1.26, (-0.26 + (1.90 * ct) + (0.41 * ba%/100) + (2.32 * de%/100) + 

(0.87 * fi%/100) + (3.21 * he%/100) + (0.47 * lo%/100)) 

where: 

- ct is cycle time read from coverage developed for the Silviculture Type II Analysis. 

- he%, ba%, fi%, sp%, lo% and de% are the stand species percentages for hemlock, balsam, fir, spruce, 
lodgepole pine and deciduous species respectively, taken from the VRI data. 

 

Administration and Other Costs 

All other costs will be estimated according to the Interior Appraisal Manual.  These include Overhead 
Costs and Basic Silviculture Costs. 

Overhead Cost 

Overhead cost estimate will determined for each VRI polygon as follows: 

$/ m3
 = 9.5172 + (0.00248 * (Slope%2)) – (0.01513 * NetVolPerHa) 

 

where: 

- Slope% is the average slope of the resultant polygon 

- NetVolPerHa is the net volume per hectare of the stand from the VRI data.  

 

The resulting value is adjusted if it falls outside of the range $2.18/m3 to $17.57/m3.  It is increased or 
decreased as necessary to fall within this range. 

Basic Silviculture Cost 

Basic silviculture cost estimate is calculated as follows: 

$/m3 = constant / NMV 
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where: 

- constant (actually silviculture cost per hectares) is looked up in the Interior Appraisal Manual 

- NMV is net merchantable volume, taken from the VRI data 

Net Value 

After operating cost and selling price were compiled and spatially linked, the potential net value (not 
including stumpage) for each stand was calculated as: 

Net Timber Value = Stand Selling Price - Operating Cost 

This is identical to the Value Index calculation as described in the Interior Appraisal Manual.  Any stand 
with a positive net value (or above some other specified minimum value) may be considered to be 
economically operable. 

2.3 Base Case Operability Map  

Using the operability model to assign margins to individual stands, and a GIS system to spatially 
reference these stands, it was straightforward to produce an economic operability map.   

The economic operability of any given stand, under this model, is determined by: 

• its Net Timber Value, as calculated above, and 

• the Net Timber Value threshold used to determine which stands will be considered economical to 
harvest as described below. 

Since logging costs are considered to be static for strategic planning purposes, temporal changes in net 
timber value are primarily a function of log price fluctuations. 

2.3.1 Log Prices 

The size of the economically operable landbase can vary widely depending on the log price table used 
and on assumptions about profitability requirements.  Modeling these relationships provides flexibility 
that will permit mapping to be updated as log prices (forecasts) and (to a lesser extent) logging costs 
change over time.   

Operability mapping, as an input to timber supply analysis, is a tool for strategic planning.  Strategic 
plans consider the forest estate over the long term.  Consequently, when determining which log price 
inputs to use to drive the operability model, it is a common practice to review trends over an entire 
business cycle.  Log price tables from a point in the cycle, or from several different points in the cycle, 
can be used.  Alternatively, a price table can be constructed by using mean or median prices by species 
and grade. 

  

2.3.2 Value Index Threshold 

After log pricing, the second key decision that must be made in order to determine which stands should 
be considered economically operable is the Net Timber Value threshold that will be used to determine 
profitability.  Upon first consideration, it would seem logical to use the breakeven point that represents 
no profit or loss when the stand is harvested.  Two issues can be raised in support of using a negative 
profit margin when determining which stands are economically operable: 

1. Logging often occurs in blocks where the Value Index is negative;  and 
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2. The decision to log is based on marginal (rather than average) costs.  Logging occurs as long as 
revenues cover variable costs and some portion of fixed costs (administrative overhead). 

These results support the general perception that licensees in the Interior have been able to harvest 
blocks that would appear to be unprofitable according to a strict application of the CVP system.  For that 
reason, three profit margin cut-offs – zero dollars, minus ten dollars and minus twenty dollars – have 
been run for previous economic operability projects.  The thresholds to be used in the Boundary TSA 
will be established based on advice from the licencees and the MoFR. 

2.3.3 Output Economic Operability Maps 

Economic operability maps should be produced for all log price, logging cost and value index thresholds 
under consideration.  This will allow an opportunity to identify anomalies and possible coding errors.  
Also, if the classified polygons are quite small, it might be beneficial to filter out or reclassify polygons 
to reduce the dataset size and improve the appearance of the resulting operability maps. 
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3.0 STAND VALUE ASSESSMENT 

The economically operable landbase will be comprised of stands that can be profitably logged.  As noted 
in the section above, the first step in the process is the estimation of stand selling price for every stand.  
This section describes an approach forecasting selling price, and provides an overview selling price map 
for the Boundary TSA as a ‘Proof of Concept’.  The steps taken to produce this map were: 

 

1. Determine “floor level” volume per hectare and site index criteria 
2. Create strata for the potentially merchantable timber, based on 

• Species composition 

• Volume classes (4) 

• Site index (5 meter classes) 
3. Project existing stand volumes and species distributions to maturity; 
4. Assign log sort distributions by species and volume class 
5. Apply log-pricing information. 

3.1 Forest Inventory Data 

The forest inventory data maintained by the MoFR provides a “base” volume per hectare and species 
percent for each stand.  This database has been the starting point for this selling price forecast.  When 
interpreting the final results, the limitations of this data, which is collected for regional rather than 
operational planning purposes, should be borne in mind.  Specific caveats are: 

• The inventory reports VDYP-calculated volumes, which includes decay percentages and taper 
factors that may not be applicable; 

• The model relies on the percentage species, which are static, irrespective of utilization standards; 

• No “devaluing” of lodgepole pine to account for MPB mortality has been done; and  

• No changes to species composition were made per non-recoverable deciduous or coniferous 
species 

Stand Volume Projections 

The first step in forecasting stand volume was an update of the existing forest cover using recent 
cutblock information.  The forest inventory was updated to include 2008 harvesting.   

Existing mature stands were projected to 2008 using the Variable Density Yield Projection (VDYP -7) 
model to a diameter limit of 12.5 cm and a top diameter (inside bark) of 10 cm.  These gross volumes 
are then netted down for decay by VDYP.  These compiled volumes do not necessarily reflect the 
volumes that will be harvested (i.e. recoverable volume).  These variances, particularly in MPB stands, 
can be significant. 

3.2 Log Sort Distributions 

To estimate the log sort distribution for each species, historic scale data in conjunction with historic log 
sort distributions were used.  These provide a baseline for further ratio adjustments.  Table 3 shows the 
2008 harvest volume broken down by species and Interior grade.  Table 4 shows the same information 
summarized for 2006 and 2007. 
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Table 3.  Regional Scale Data - 2008 

Arrow Boundary             

2008 All             

Grades Fir Cedar Hem Balsam Spruce 

Pine 

L 

Pine 

W 

Pine 

WB 

Pine 

Y. Larch Birch Aspen Cottonwood 

1 56% 38% 29% 30% 48% 14% 27% 0% 14% 51% 4% 0% 55% 

2 41% 51% 56% 54% 46% 69% 37% 100% 37% 46% 11% 66% 35% 

4 4% 11% 15% 16% 7% 18% 35% 0% 49% 3% 85% 34% 10% 

              

Arrow Boundary             

2008 Crown             

Grades Fir Cedar Hem Balsam Spruce 

Pine 

L 

Pine 

W 

Pine 

WB 

Pine 

Y. Larch Birch Aspen Cottonwood 

1 56% 40% 32% 28% 48% 14% 24% 0% 39% 52% 0% 0% 0% 

2 40% 50% 58% 55% 46% 69% 38% 100% 55% 45% 5% 58% 85% 

4 3% 10% 10% 17% 6% 17% 37% 0% 6% 3% 94% 42% 15% 

              

Arrow Boundary             

2008 Chart             

Grades Fir Cedar Hem Balsam Spruce 

Pine 

L 

Pine 

W 

Pine 

WB 

Pine 

Y. Larch Birch Aspen Cottonwood 

1 60% 40% 34% 32% 52% 18% 27% 0% 43% 59% 0% 0% 0% 

2 37% 50% 58% 56% 43% 69% 40% 100% 51% 38% 33% 52% 90% 

4 3% 10% 8% 12% 5% 13% 33% 0% 5% 3% 67% 48% 10% 

              

Arrow Boundary             

2008 BCTS             

Grades Fir Cedar Hem Balsam Spruce 

Pine 

L 

Pine 

W 

Pine 

WB 

Pine 

Y. Larch Birch Aspen Cottonwood 

1 42% 38% 20% 15% 34% 11% 17% 0% 16% 36% 0% 0% 0% 

2 52% 52% 58% 55% 54% 69% 34% 100% 76% 61% 2% 63% 78% 

4 6% 10% 22% 31% 12% 20% 48% 0% 8% 3% 98% 37% 22% 
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Table 4.  Historic Boundary Scale Data 

Arrow Boundary             

2006 All             

Grades Fir Cedar Hem Balsam Spruce 

Pine 

L 

Pine 

W 

Pine 

WB 

Pine 

Y. Larch Birch Aspen Cottonwood 

1 39% 24% 30% 23% 34% 12% 38% 60% 26% 35% 10% 57% 43% 

2 58% 65% 60% 67% 61% 74% 46% 37% 65% 62% 19% 38% 51% 

4 3% 11% 10% 9% 4% 14% 16% 3% 9% 3% 72% 5% 6% 

              

 

Arrow Boundary             

2007 All             

Grades 

Fir Cedar Hem Balsam Spruce Pine 

L 

Pine 

W 

Pine 

WB 

Pine 

Y. 

Larch Birch Aspen Cottonwood 

1 50% 40% 38% 32% 48% 15% 42% 0% 49% 50% 0% 0% 23% 

2 48% 48% 45% 61% 48% 77% 40% 100% 43% 47% 25% 71% 71% 

4 2% 11% 17% 7% 4% 8% 18% 0% 9% 3% 75% 29% 6% 

While a longer timeframe for compiling species sort distributions would have been preferable, scale data 
collected prior to 2006 is not completely compatible with the new interior log grades. 

This scale data was reviewed and summarized by species.  Grades 1 and 2 were combined into a sawlog 
sort.  Grade 4 was assigned to a utility sort.  Table 5 shows the results. 
 

Table 5.  Average Sort Distribution for Forecasting 

Arrow Boundary             

Operability AOE             

Sorts 

Fir Cedar Hem Balsam Spruce Pine 

L 

Pine 

W 

Pine 

WB 

Pine 

Y. 

Larch Birch Aspen Cotto

nwood 

Sawlog 

95
% 90% 85% 80% 93% 82% 65% 100% 50% 97% 15% 60% 80% 

Utility 5% 10% 15% 20% 7% 18% 35%   50% 3% 85% 40% 20% 

 
Table 6 presents recent scale data by species and product, to demonstrate that the average sort 
distribution derived above is reasonable under current market conditions. 
 

Table 6.  Comparative Historic Interior Log Sort Data 

MOFR        

    3 MONTH 6 MONTH 12 MONTH 

S P F (B)         

Sawlog   83% 80% 83%

Peeler   8% 6% 7%

House Logs   0% 0% 0%

Pulp   9% 14% 10%

Fir Larch        

Sawlog   21% 25% 28%

Peeler   53% 55% 60%
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House Logs   20% 13% 6%

Pulp   6% 7% 6%

Hemlock        

Sawlog   0% 0% 69%

Peeler   0% 48% 24%

Pulp   100% 52% 7%

Cedar         

Sawlog   89% 91% 83%

Poles   11% 9% 17%

Pulp   0% 0% 0%

3.3 Log Prices 

The final step in the process is the application of log prices to determine stand selling price.  The “base” 
log sort prices by species and log sort are available from MoFR Revenue Branch website at 
http://www.for.gov.bc.ca/.  The application of historical sort prices is problematic because sawmill 
closures, portable whole log chipping, pulp mill curtailments, and or closures, mountain pine beetle, all 
have an effect on assigning reasonable present (or future) selling prices. 

The present market conditions are highly volatile and any price forecasting is fraught with unknowns.  
As such, a conservative estimate was used, relying on the previous 12 months, which captures recent 
peaks and valleys in the pricing structure.  With this proposed model however, any major price trends in 
the future can be quickly and efficiently incorporated into economic operability forecasts. 

The following table is weighted by percentage sort, with the “base” species selling price indicated in 
green background. 

Table 7.  Historic Log Sort Selling Price Data 

Species / Sort 

Selling 

Price ($/m3) 

S P F (B) $45 

SAWLOG $45 

PEELER $70 

HOUSE LOGS $100 

UTILITY $30 

FIR LARCH $75 

SAWLOG $60 

PEELER $80 

HOUSE LOGS $150 

UTILITY $30 

HEM BAL $46 

SAWLOG $45 

PEELER $55 

PULP $30 

CEDAR $125 

SAWLOG $120 

POLES $200 

UTILITY $50 

WHITE PINE $58 

SAWLOG $60 
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Species / Sort 

Selling 

Price ($/m3) 

PULP $15 

YELLOW 

PINE $49 

SAWLOG $50 

UTILITY $25 

DEC $36 

SAWLOG $35 

PEELER $40 

UTILITY $25 

 
 
As a validation of the average prices developed above, the average Interior selling price by species and 
sort, over the last three, six and twelve months, is presented in Table 8. 
 

Table 8.  Average Interior Selling Price Data 

 Log Selling Price ($/m3) 

  3 Month 6 Month 12 Month 

S P F (B)       

Sawlog $42 $42 $45 

Peeler $63 $64 $68 

House Logs $71 $85 $99 

Pulp $30 $31 $32 

Fir Larch    

Sawlog $49 $50 $58 

Peeler $72 $74 $79 

House Logs $160 $160 $154 

Pulp $30 $30 $29 

Hemlock    

Sawlog $48 $48 $43 

Peeler $64 $54 $53 

Pulp $31 $31 $30 

Cedar    

Sawlog $98 $109 $118 

Poles $229 $223 $205 

Pulp    

White Pine    

Sawlog $60 $60 $60 

Pulp   $16 

Yellow Pine    

Sawlog $60 $60 $51 

Pulp $30 $29 $27 

Deciduous    

Sawlog    

Peeler    

Pulp $38 $39 $37 



Boundary TSA Operability Problem Analysis  

16     

Using the data in Table 7 above, an average price was developed for each species.  This price would be 
most representative of stands have been harvested in the recent past.  The average species price needs to 
be adjusted before it is applied to those stands in the inventory that differ from those that have been 
harvested.  This distinction is made on the basis of stand volume class.  Table 9 shows the prices that 
have been assigned to stands based on species and volume class. 

Table 9.  Assigned Selling Price by Species and Volume Class 

Species Stand Volume Class (m3/ha) 

 50-150 150-300 300+ 

Fir $53 $56 $58 

Cedar $99 $112 $125 

Hemlock $42 $45 $50 

Balsam $38 $40 $41 

Spruce $47 $49 $49 

Pine - Lodgepole $41 $45 $46 

Pine - White $49 $53 $53 

Pine - Yellow $41 $46 $46 

Larch $57 $61 $64 

Aspen/Ct $31 $32 $34 

Birch $0 $0 $0 

 
When compiling log price information for the purpose of strategic planning, a suitable time frame must 
be chosen.  Log prices fluctuate over a business cycle of uncertain length – which may be as short as 
five or as long as fifteen years.  Log prices are often considered over longer period when the data is to be 
used for operability assessments, which are strategic in nature.  However, for the development of this 
‘Proof of Concept’ selling price map, a short time frame for compiling price data was used.  It was felt 
that a longer time frame would inappropriately include: 
 

1. periods when the market was speculative and high-priced; and  
2. a lower proportion of MPB-impacted timber. 

 
For this reason, a 12 month period ending in November 2008 was deemed to be an appropriate period 
for calculating log price averages. 
 
The following import factors should be kept in mind when interpreting the stand selling price maps. 
 

o Selling prices, at present are based on sort distributions that are Interior-wide - they are not 
specific (due to lack of data) to the Boundary TSA. 

o Selling prices and calculated polygon volumes are based on potentially harvested volume 
(recoverable volume), not the VDYP projections 

o To match the VDYP projections, a significant percentage of volume would have to be 
assigned”waste” values at a nominal value of $1 per cubic meter.  These “waste weighted” 
selling prices would hence seriously underestimate the operable land base 

o This reduction of ‘inventory’ volumes may make some polygons uneconomical based on 
“recoverable” volume (potentially 75% or less of the VDYP projections) 

o The reduction of ‘inventory’ volumes will also change the percentage species to be harvested, 
and consequently assigned polygon selling price 
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o This assigned pricing does not (presently) deal with the potential quality degradation of MPB- 
infected pine and it’s affect on selling price 

 

3.4 Stand Selling Price Maps 

The average species selling prices described above have been assigned to each mature stand in the forest 
inventory, based on their species composition.  Using a GIS, a map was produced by colour coding 
stands in four price categories.  A small scale copy of this map is provided in Appendix I.  The 
corresponding stand volume map can be found in Appendix II.  The original, full size maps (at a scale of 
1:125,000) has been provided separately. 

3.5 Stand Selling Price Addendum 

After the project was underway, the potential of using an existing database of cruise plots was 
considered.  The intent was to analyze that data and demonstrate that it could be usefully analyzed to 
better localize the estimates of end use sort distribution within species.  The data used for this purpose in 
the preceding sections of this report was either regional or Interior-wide.  The cruise plot database 
developed for this tenure by a predecessor licencee contains valuable information for assessing and 
quantifying a key input into stand value.  This data was analyzed in three steps: 
 

1. Recompile cruise data to a common, operationally realistic standard 
2. Create an End Use Sort matrix 
3. Adjust MoFR inventory data 

 

3.5.1 Recompile Cruise Data to a Common Standard 

The cruise data from the Pope and Talbot (Interfor) data base was recompiled by original cruise strata. 
This recompilation provided the base for creating 68 “engineered cruise” strata, based on: 

o Species composition 
o Volume class 

� <50 m3 per hectare 
� 50-150 m3 per hectare 
� 150 to 300 m3 per hectare 
� 300 + m3 per hectare 

o Estimated age class - 60, 80, 100 and 150 years 
 
These strata were compiled to a gross volume based on 17.5 cm DBH and a 12.7 (5”) top.  This provides 
the base for a more realistic sawlog utilization, and is free of the MoFR Decay Waste and Breakage 
table aberrations. 
 

3.5.2 Create an End Use Sort matrix 

An End Use Sort Matrix was created to convert “algorithm” data to log sorts, with recoverable, or 
loggable volume, and compile the “engineered” strata.  A. Orr-Ewing and Associates, in conjunction 
with Timberline, have developed an algorithm4 to take base MoFR cruise data input to provide more 
realistic volumes and to also create log quality attributes.  These attributes can be used with the End Use 
Sort matrix to create log (mill) sorts and to estimate recoverable (loggable) volume by strata.  
 

                                                 
4 Proprietary to AOE and Associates 
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Pine has been divided into five (5) subspecies, so as to deal with Mountain Pine Beetle degradation: 
1. PL Pine live 
2. PG Pine green attack 
3. PR Pine red attack 
4. PG Pine grey attack 
5. PD Pine down (windfall) 

 
This EUS matrix was developed and tested against cut/cruise data (call graded and net factored).  
Several versions were made of the matrix through an iterative review process.  The final matrix was 
used to compile EUS information from the cruise plot database.  Data summaries – by species and sort 
data by “engineered” strata – can be found in Appendix V.  
 

3.5.3 Adjust MoFR Inventory Data 

The standard MoFR data set is compiled at 12.5 cm DBH to a 10 cm top for all species.  As well, all 
deciduous and minor pine species are included, which can skew stand value estimates.  These 
shortcomings can be addressed by: 
 
The rational, using only the MoFR data, was to: 

• Using, as a starting point, inventory volumes based on a 17.5 cm DBH  to 
o Provide a more realistic recoverable volume; and 
o Recalculate volumes per hectare and species composition5, with deciduous and minor 

pines deleted 

• Re-calculate the selling price based on the revised volume classes and species composition (see 
Appendix III) 

• Re-assign the volume classes for a “revised” 17.5 cm volume map (see Appendix IV) 
 

3.5.4 Further Refinements 

Further refinements to this approach can be made, in particular by: 

• ‘Joining” the engineered strata with the inventory strata to create an ‘Engineered Inventory’ 

• Refining utilization issues, either with the MoFR data base and or the engineered strata 

• Refining the End Use Sort matrix for both log quality (good, standard, utility) with appropriate 
top diameter sorts 

• Incorporating, through a spatial overlay, the Mountain Pine Beetle attack status 

• Refining the selling price data matrix with operational data 

• Relating selling price to site index and/or quadratic mean diameter 

 

 

                                                 
5 Note that species percentage are a constant in the MoFR data base, they don’t change based on compiled diameter 
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4.0 RECOMMENDATIONS 

In the process of completing the project, several issues have arisen that should be given consideration at 
the time that the economic operability model is calibrated and run.  These are: 

• As part of the next timber supply analysis, the logging cost, grade distribution, log price and 
profit margin inputs used here should be reviewed and updated if necessary to recalibrate an 
operability coverage to be used for the netdown that will generate the base-case landbase.  

• Mountain pine beetle mortality and shelf life must be factored into stand selling prices 
calculations by reducing both the volume of pine available and the quality of the logs.  Increases 
in logging cost per cubic metre should be considered as stands deteriorate. 

• Utilization levels – in particular operationally realistic diameter limits and markets for deciduous 
species – need to be justified and documented. 

• Stands that have been previously partially harvested may have to be examined to ensure that 
model-generated volumes and selling prices are accurate. 

• Although much of the TSA is roaded, the condition of many roads is uncertain.  Higher costs 
may need to be assigned to roads that have been deactivated or abandoned. 

• The Interfor cruise plot database contains a wealth of information that could be applied in 
developing local end use sort matrices and should be used in estimating stand selling price. 

• The ‘Proof-of-Concept’ stand selling price maps developed for this project were based on current 
log prices, which are depressed.  The use of a more optimistic price table should be considered 
for the production of the base case operability map. 

• Immature stands should be projected to a mature state for operability assessment.  An age of 100 
years has been used on other tenure and can be justified.  Managed stands should be projected 
using TISPY; natural stands with VDPY. 

• When converting access development cost from dollars per kilometre to dollars per cubic metre, 
allowance needs to be made for volume that will be retained for stand-level biodiversity. 

• For the purpose of economic operability assessment, stumpage charges should be disregarded. 

• Out of necessity, each step of model development will employ assumptions, professional 
judgements, and approaches that can not capture all of the nuances of operational planning.  In 
each case, the objective will be to apply the most reliable information available, but must be 
documented so that the process is transparent. 

• For logging phase costs, departures from appraisal manual formulas should be considered if 
agreement can be reached among licencees and with the MoFR, and if the alternative costing 
mechanism is unbiased and transparent. 

• Decisions on all preceding issues should be made based on licensee and MoFR input – and 
documented. 



  

 

Appendix I – Stand Selling Price Map (12.5 cm Utilization) 

[Full size map (1:125,000) provided separately] 
 



 
 

 

 



  

 

Appendix II – Stand Volume Map (12.5 cm Utilization) 

[Full size map (1:125,000) provided separately] 
 



 
 

 

 



  

 

Appendix III – Stand Selling Price Map (17.5 cm Utilization) 

[Full size map (1:125,000) provided separately] 
 



 
 

 

 



  

 

Appendix IV – Stand Volume Map (17.5 cm Utilization) 

[Full size map (1:125,000) provided separately] 
 



 

 

 
 



 

 

Appendix V – Engineered Strata Cruise Compilation Results 

 


