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Notice to Reader and Restrictions 
 
This report on the operational feasibility of forest management plans created with spatial models 
was prepared by Cortex Consultants Inc., Victoria, Canada for use by the Husby Forest Products 
Ltd., Western Forest Products, Inc., and Teal-Jones Group.  Cortex Consultants Inc. relied entirely 
on information provided by Husby Forest Products Ltd., Western Forest Products Inc., Teal-Jones 
Group, Winchelsea Forest Services Inc., and publicly available data and software, and standard 
methodologies in forest economics and forest management planning in the preparation of this 
report.  Cortex Consultants Inc. did not verify any of the data used in the report. 

This report contains certain statements, estimates and projections with respect to potential timber 
harvest plans and the economic operability of those plans.  Readers of this document are 
cautioned that these projections were generated using standard methodologies in harvest 
scheduling, forest management planning, and forest economics.  There is absolutely no 
representation that the projections or estimates contained herein will be realized in whole or in 
part.   
 
This report is not intended for general circulation or publication.  The purpose of the information 
contained herein is to provide Husby Forest Products Ltd., Western Forest Products Inc. and 
Teal-Jones Group with a general idea of the economic operability of alternative forest 
management scenarios applied to their licenses on Haida Gwaii.  Under no circumstances is this 
material to be used for any other purpose or reproduced, whole or in part, without the expressed 
written consent of Cortex Consultants Inc.  Cortex Consultants Inc. will not assume any 
responsibility or liability for losses incurred by the reader or any other party as a result of the 
circulation, publication, reproduction or use of this material contrary to the provisions of this 
notice. 
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Executive Summary 

A critical output of land-use planning processes on the Coast of British Columbia is a forecast of 
timber supply that is available for harvest under the rules specified by the plan. Timber supply is 
considered a critical output because of the substantial social and economic benefits that flow to 
communities and the Crown.  
 
However, the timber supply forecast by the computer models used in recent analyses is biased to 
overestimate supply because the models do not adequately represent and consider the variables 
that govern timber operability.  
 
The objectives of this study are to (1) develop methods for determining the operability of spatial 
timber harvest schedules and (2) demonstrate these methods on the Haida Gwaii plan options. It 
is expected that the methods developed will be applicable to other plan areas on the Coast. 
 
Methodology 
This project required the development of a new methodology for assessing the operational 
feasibility of forest management plans.  This involved creation and application of two algorithms, 
one for assigning harvesting systems and costs to previously uncut blocks, and the other for 
assigning a timber quality class by which timber values can be estimated. 

Data required for the project were obtained from the three licensees including historic costs, 
harvesting system allocation to blocks previously cut and log scale data for geo-referenced 
cutting permits.  Historic log prices were obtained from the BC Ministry of Forests and Range. 
 
A harvesting system assignment/cost algorithm was developed using historic information on the 
location and harvesting system used on cutblocks previously harvested by the three licensees.  A 
matrix was developed containing the probabilities of a given cutblock being assigned a particular 
harvesting system (ground-based, cable, or helicopter) based on the slope and terrain 
classification for the block.  Historic cost data provided by the licensees were used to determine 
the variable costs for each type of harvesting system, and these were attributed to individual 
blocks based on the assignment of harvesting systems.  
 
A timber quality algorithm was developed using geo-referenced historic log scale data for 
harvested cutblocks showing yields by species and log grade provided by the licensees.  These 
data were stratified into four timber quality classes based on the relative value of the timber as 
determined from historic log prices.  Leading species and height class were used to derive the 
probability that a cutblock contained one of the four generalized species and grade mixes (timber 
quality classes).  The probability matrix was used to assign timber quality class to uncut blocks 
including the associated species and grade mix.  The volume harvested from future blocks taken 
from the SELES model was distributed among the species and grades according to the assigned 
timber quality class.  The product of these volumes and the associated historic log prices was 
used to estimate the gross value of each cutblock.  
 
The economic operability for the entire harvest generated for the Haida Gwaii/Queen Charlotte 
Islands plan (options 1A and 2A) were determined by developing a new SELES model 
component that incorporates the harvest system allocation algorithm and the timber quality class 
algorithm as described above.  This involved having the SELES code extract the necessary 
attributes from the database of information for the supply area and then using the attributes to 
assign a harvest system and timber quality class based on the appropriate vectors of probabilities.   
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Findings and Conclusions 
The methodology for assessing the operational feasibility of forest management plans created 
with spatial models developed in this project and documented in this report is a reasonable 
approach.  The data requirements are not excessive and the harvesting system assignment/cost 
and timber quality class algorithms are derived from locally relevant empirical evidence which 
adds credibility to the method. Further work must be done on the methodology presented here to 
increase the accuracy and precision of the cost and value estimates associated with the two forest 
management options examined in the project and better emulate local spatial decisions that are 
inherent in on-the-ground operations.  The preliminary findings from the comparison of Options 
1A and 2A indicate that Option 2A leads to significantly higher financial losses than Option 1A.  
Further work is needed to verify the economic returns associated with both options. 
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Operational Feasibility of Forest Management Plans Create with 
Spatial Model 

Introduction 

A critical output of land-use planning processes on the Coast of British Columbia is a forecast of 
timber supply that is available for harvest under the rules specified by the plan. Timber supply is 
considered a critical output because of the substantial social and economic benefits that flow to 
communities and the Crown.  
 
However, the timber supply forecast by the computer models used in recent analyses is biased to 
overestimate supply because the models do not adequately represent and consider the variables 
that govern timber operability. The overestimates stem from the fact that while the timber supply 
projections of both options may show timber that is physically available to harvest, it may not be 
profitable to harvest. Specifically, the harvest schedules corresponding to Haida Gwaii/Queen 
Charlotte Islands LUP Options 1a and 2a (Fall et al, 2005) may include inoperable inventory1. 
This issue was recognized in the Socio-economic Assessment report (Pierce Lefebvre, 2006) where 
the authors stated that no harvesting cost impact or operability studies have been done on Haida 
Gwaii/Queen Charlotte Islands as part of the land use planning analysis, other than the second 
growth study cited below.  
 
An earlier study on Haida Gwaii/Queen Charlotte Islands (Williams et al., 2004a) examined the 
second growth component of the inventory, which is scheduled to become a significant 
component of the harvest in the next 20 years, and found it unlikely to be fully economically 
operable. Government analysts (Anon., 2005) have examined the impact of EBM policies on 
economic aspects of operability on the Coast, but these studies have not been integrated with the 
Haida Gwaii/Queen Charlotte Islands Options (Option 2a incorporates substantial EBM-based 
targets and constraints).  
 
Objectives 
The objectives of this study are to (1) develop methods for determining the operability of spatial 
timber harvest schedules and (2) demonstrate these methods on the Haida Gwaii/Queen 
Charlotte Islands plan options. It is expected that the methods developed will be applicable to 
other plan areas on the Coast. 
 
Deliverables 

Deliverables for the project include:   
 
• A report on the economic operability of Options 1a and 2a based on the engineering 

assessment.  
 
• A report describing the cost and value algorithm and its application to the current Option 1a 

and 2a spatial harvest schedules, and documentation of new Option 1a and 2a harvest 
schedules obtained with the operability algorithm.  

                                                           
1 See Appendix 1 for a brief description of Options 1A and 2A. 
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• Mapped outputs of current Option 1a and 2a scenarios with operable and non-operable harvest 

timber differentiated.  
 
• Mapped outputs of Option 1a and 2a scenarios obtained with SELES restricted to harvesting 

operable timber.  
 
 
Background 
The operability of a stand is determined by physical variables (terrain, soils) and an economic 
measure—conversion return, which is defined as the value of the stand as logs at a market minus 
the costs of production (harvesting, transportation costs and administrative overheads). The cost 
variables are, in turn, determined by factors apparent at various scales: stand polygon, harvest 
block and landscape unit.  
 
1.1 Determinants of Operability 
 
Harvesting and transportation costs are partly determined by stand polygon variables (terrain, 
soils, timber size and quality) but also by the distance from the harvest block to the existing road 
network and the nature of the intervening terrain, and haul distance.  
Operable harvest blocks are formed according to a target size distribution by simultaneously 
considering environmental constraints and conversion return, and may include stand polygons 
that would not be considered individually operable.  
 
At the landscape or drainage level, a minimum operable volume is required above which the 
costs of mainline road and drainage structures can be amortized over a specified time period, 
e.g., 5-10 years, or less depending on the length and cost of the road. Stand level operability 
should be driven by conversion surplus or contribution to margin (gross revenue minus variable 
costs, i.e., variable costs of a stand of timber which include any stand specific fixed costs like spur 
roads, landings, equipment moving and setup). Drainage level operability should be driven by 
conversion return or gross revenue minus the sum of fixed and variable costs where fixed costs 
include development (roads, planning). 
 
The market value of a stand as logs at market is determined by the species and grade distribution 
of the stand, and the prevailing market price.  
 
1.2 Modeling Operability  
 
To date, the complex cost model described in the previous section has not been fully incorporated 
as a model algorithm for land-use planning analyses.  One approach is to use the various 
versions of the log-based appraisal systems implemented on the Coast as an algorithm for 
estimating conversion return. The various end-product appraisal systems implemented in the 
Interior have been employed analogously.  
 
Williams and Gasson (1986) simulated the application of the coastal log-based appraisal system 
to the coast inventory of the time, and determined the cost of recovery, market value and 
conversion return for each component of the inventory. The inventory components with a 
positive conversion return were considered operable. The study was undertaken at a coast-wide 
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level and neglected the economic effects of block formation and landscape/drainage entry (set-
up) cost effects.2 
 

These deficiencies were partially addressed in a later study (Williams, 1988) of the North Coast 
TSA, which utilized an inventory data set that was blocked and roaded using early GIS 
technology. Again, the economically recoverable portion of the inventory was estimated, and its 
sensitivity to price cycles was demonstrated.  
 
Timberline (2000, 2002) developed the “appraisal simulation” approach further with analyses 
covering the Central Coast LRMP area and Haida Gwaii. The Timberline approach simulates the 
application of the 2000 Coast Appraisal Manual to the standing inventory and estimates timber 
value for geographic areas described as “woodsheds.” Woodsheds were identified as areas of 
contiguous forest serviced by one or more closely related wood-gathering points. As so defined, 
all stands within a woodshed have common development costs, haul-distance related costs and 
water transportation costs. Other costs are fixed per cubic metre for the Coast region. For existing 
mature timber, distributions of grade by species were generated by woodshed from cutting 
permits.  
 
Major Licensees (Anon., 2003) conducted a similar woodshed study for the North Coast TSA.  
In the Interior, Thomae (2003) has applied a similar approach in the East Kootenays.  
Although the most recent applications of the appraisal simulation approach to modeling 
operability faithfully represent the appraisal system, they do not capture the cost-minimizing 
efficiencies exhibited by operators in locating roads and laying-out blocks, and hence the 
distribution of wood costs across the standing inventory are biased toward the average.  
 
In essence, these models treat the timber development and harvesting process as a continuous 
flow of marginal decisions, while the reality of operator behaviour is more complicated and more 
opportunistic.  
 
Other approaches have focused on obtaining improved or operator-supplied harvest costs, log 
grades and prices in order to calculate the opportunity costs of policy changes (e.g., Anon., 2005). 
Buhr (2003) describes a project undertaken in 1997 to assign harvest methods to map polygons as 
a function of inventory variables, and hence delineate the timber harvesting land base (THLB) of 
the Bulkley Timber Supply Area.  
 
1.3 Incorporating Operability into Harvest Models  
 
The TSR Timber Supply Analysis process generally treats operability as an input – the THLB is 
determined external to the modeling process, and all of the timber on the THLB of specified 
inventory types that is above site index and volume minimums is considered available for 
harvest, subject to various rules and constraints. Ideally, the harvest cost and value of timber 
would be considered explicitly within the timber supply model and only economically operable 
timber would be scheduled for harvest.  
 
Williams (1993) developed a simulation model (Price-Responsive Timber Supply Model: PRTSM) 
that incorporated the inventory appraisal cost model into a conventional timber supply model. 
PRTSM was used to demonstrate the effect of market cycles and price trends on the supply of 
timber on the BC Coast.  

                                                           
2 Development costs were included as average values. 
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Williams and Buell (2004) incorporated the Central Coast, Haida Gwaii and North Coast 
Woodshed models into an economic gain spatial analysis of ecosystem-based management. The 
cost and value models of the original studies were extended to include second-growth and future 
managed stands. Both of these studies carried with them the shortcomings of the appraisal 
simulation approach noted in section 1.2. 
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Data and Methodology 

Data required for the project were obtained from the three licensees including historic costs, 
harvesting system allocation to blocks previously cut and log scale data for geo-referenced 
cutting permits.  Historic log prices were obtained from the BC Ministry of Forests and Range.  

In the course of the project a modification to the proposed methodology was made based on a 
suggestion of a key staff member from one of the licensees.  Instead of having company engineers 
examine maps of unlogged areas and assigning harvesting systems based on biophysical data 
available, we decided to examine historical assignment of harvesting systems and attempt to 
correlate these with the biophysical data.  Three distinct advantages were recognized with the 
application of this approach.  First, the time commitment for licensee engineers was greatly 
reduced and the concomitant issues with task scheduling eliminated.  This was critical owing to 
the fact that the project was approved one month later than stipulated in the proposal.  Second, 
correlations with biophysical data would be made with empirical evidence of current practice as 
opposed to speculative projections made by engineers from maps.  Third, by using historical 
evidence of actual operations, the potential for introducing bias into the assignment of harvesting 
systems on the part of licensee engineers was avoided. 

Harvesting System Assignment/Cost Algorithm 
The harvesting system assignment/cost algorithm used to estimate the marginal cost in $/m3 of 
harvesting cutblocks that have not been harvested to date was developed using the following six 
steps. 

1. Terrain class and slope were determined for the geo-referenced data on historic 
cutblocks for which the dominant harvesting system was known.   

2. Terrain class was reclassified into 3 classes, 1-low risk; 2-potentially unstable; and 3-
unstable.  All cells with no classification were assumed to be low risk and assigned a 
terrain class of 1. 

3. Slope classes were divided into ten classes spaced at 10% increments beginning at 
zero. 

4. The probability of all combinations of terrain class and slope class having been 
harvested with one of three harvest systems (hoe forwarding; cable, or helicopter) 
was determined for all cells in each of the cutblocks provided by the licensees 
showing historic harvesting system allocation.  So for example, for the entire sample 
of cells with terrain class 1 and slope class 5, the probability of that cell being 
harvested with each of the three methods was calculated based on the historic 
assignment of harvesting equipment by the licensees.  We assumed all road right of 
way timber was harvested using hoe forwarding. 

5. For cutblocks that have not been harvested to date, the terrain class and slope class, 
both averaged for the cells in the block, were used to determine the appropriate 
probability vector (3-cell vector, one for each harvesting system) to use to assign 
harvesting system.  A random number generator was then used to determine the 
harvesting system allocation. Note that this method means that different harvesting 
systems could be chosen for a given harvest unit, and results will vary each time the 
method is applied. 
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6. Variable costs were in $/m3 were assigned to each block based on the harvesting 
system assigned in step 5.  

Timber Quality Algorithm 
A similar approach was taken to develop the timber quality algorithm used to estimate the gross 
value in $/m3 for cutblocks that have not been harvested to date.  This process involved the 
following eight steps. 

1. The average of Vancouver Log Market prices for the last 5 years and January 2007 
spot prices was computed by species and log grade (MoF letter grades).  All prices 
were adjusted for inflation to show values in 2007 dollars.  This matrix of average 
prices was used only to determine quality classes.  When gross values were 
computed prices for a specific date or period were used. 

2. Log scale data for completed cutting permits that could be geo-referenced showing 
scale volume by species and grade were multiplied by the corresponding VLM log 
prices and then divided by the total volume for the cutting permit to obtain average 
gross value per cubic meter. 

3. The range of average gross value per cubic meter for the sample of cutting permits 
was examined and divided into 4 classes spaced at $25/m3 intervals (1=<$85; 2=$85-
110; 3=$110-135; 4=> $135).  

4. Cutting permits were assigned a quality class and the resulting sample was 
examined to ensure reasonable sample size in each class.  

5. The average species and grade yield distribution in percent of total volume per 
hectare was calculated for each of the timber quality classes.  

6. Leading species and height class were determined from the forest cover data 
associated with the cutting permits (averaged across the cells) and the probabilities of 
a given combination of leading species and height class being each of the four timber 
quality classes were calculated.  So for example, hemlock leading blocks with height 
class four have a certain probability of being timber quality class one, two, three or 
four based on the sample of cutting permit log scale data provided by the licensees. 

7. The resulting probability matrix was used to assign timber quality classes to uncut 
blocks based on forest cover data showing leading species and height class.  For each 
cutblock the dominant leading species for the cells and average height class were 
used to determine the appropriate probability vector (4-cell vector, one for each 
timber quality class) to use to assign timber quality.  A random number generator 
was then used to determine which of the 4 timber quality classes to assign.  Similarly 
to the allocation of harvest system, this probability method implies that assignment 
of timber quality classes will vary between each application of the method. 

The average species and grade yield distributions for the corresponding timber quality classes 
were multiplied times the total volume for the block to give volume by species and grade for the 
block.  Log prices by species and grade were then multiplied by the corresponding yield by 
species and grade to give total gross value for the block.   
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Harvesting Costs 
Harvesting cost data were obtained from the three licensees collaborating in the study.  A simple 
guide describing the preferred reporting procedures and data requirements was prepared and 
distributed to the licensees (see Appendix B).  The guide requested a full accounting of variable 
costs for all phases of the production process with values given in $/m3 and fixed costs given in 
both $/m3 and total annual expenditures.  In addition, historic production volume was requested 
for each year of cost data.  Stumpage costs were ignored. Confidentiality agreements were signed 
with the licensees; consequently cost data provided to Cortex will not be divulged.  Only 
aggregated, averaged values are reported here.  All costs were expressed in January 2007 dollars 
by inflating as required using the consumer price index as reported by Statistics Canada Statistics 
Canada Consumer Price Index (# P110000). 

The unit of production for the purpose of this study was taken as a harvest block.  Variable costs 
were calculated for individual blocks based on the harvesting system assigned to the block and 
the associated variable costs for that system.  A weighted average cost per cubic meter was 
calculated for each component of variable costs using the volume logged by each licensee in each 
year for which data was available as the weights.  Variable costs were assumed to include the 
following: 

1. Falling 
2. Yarding (either ground-based, cable, or helicopter)  
3. Loading 
4. Hauling 
5. Sorting and booming 
6. Scaling 
7. Barging 
8. Engineering, Planning, and silviculture 

Variable costs for three types of harvesting systems (ground-based, cable and helicopter) were 
calculated by summing all other non-yarding variable costs and then adding the variable costs 
associated with one of the yarding methods, giving three separate estimates of yarding costs.  For 
helicopter yarding, road construction costs and road maintenance costs were not included. 

Fixed costs were assumed to include all other production costs (camp costs, administration, etc.), 
and road construction and maintenance costs.  Fixed production costs for study area were 
calculated by multiplying the volume harvested over the chosen planning horizon (20 or 40 
years, 2 or 4 periods) times the weighted average fixed costs reported by the licensees expressed 
on the basis of per unit production.  Annual fixed road construction and maintenance costs for 
2007 were calculated by multiplying the weighted average cost per cubic meter for these two 
items times the total annual cut for the 1A option which had previously been determined as 
1,553,539 m3 for all forest tenures on Haida Gwaii/Queen Charlotte Islands. 

Annual fixed costs for road construction and maintenance in 2007 for the 2A option were 
assumed to be 75% of the value calculated for the 1A option.  This assumption is based on the 
geographic distribution of the harvest for both options and recognizing that while generally 
speaking the same geographic area is accessed by both options, there are significantly fewer 
blocks in Option 2A , and consequently fewer spur roads.  Further work is needed to refine the 
estimates of fixed and variable unit road costs for both options.  
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Annual road construction costs were reduced by 1% per year for Option 1A and 0.5% per year for 
Option 2A to account for the decrease in road construction requirements as the harvest shifts 
from old growth to second growth.  Road maintenance costs were increased by 1% annually for 
Option 1A and 0.5% for Option 2A for the same reason. 

Log Prices 
Log price data was obtained from the BC Ministry of Forests and Range compilation of 
Vancouver Log Market prices. Two series were created to capture both a spot and a long run 
average price over a business cycle. The spot price identifies current pricing as of January 2007. 
The long run average price is an average annual series for the period 2002 to 2006. 

The historic price series was inflated to $2007 using Statistics Canada Consumer Price Index # 
P110000. This index is used by the Ministry of Forests and Range to inflate costs and prices used 
in the Coast Appraisal Manual for pricing timber held under both replaceable and non-
replaceable tenure. Once inflated, annual prices for the 2002 to 2006 series were then averaged to 
obtain a unit price by timber species and log grade. Both sets of prices are expressed in units of 
$/m3. 

Economic Operability 
The economic operability for the entire harvest generated during the original SELES runs for 
options 1A and 2A were determined by developing SELES code that incorporates the harvest 
system allocation algorithm and the timber quality class algorithm described above.  This 
involved having the SELES model extract the necessary attributes from the database of 
information for the supply area and then using the attributes to assign a harvest system and 
timber quality class based on the appropriate vectors of probabilities.  Harvesting system variable 
costs were assigned simultaneously for the chosen system using the cost figures given above.  
Gross revenue was calculated for each block by multiplying 5-year average prices times the 
appropriate species and grade probability matrix for the assigned timber quality class.  
Contribution to margin was calculated as the difference between variable costs for each cutblock 
and the gross revenue for the block. All cutblocks with a positive contribution to margin are 
considered economically operable as harvesting these blocks generate a surplus which is used to 
cover fixed costs and, if the total contribution to margin is sufficiently large, a margin for profit 
and risk.  Conversely, cutblocks with negative contribution to margin (when variable costs 
exceed the gross revenue for the block) are considered economically inoperable. 
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Findings 

Cost Algorithm: Harvesting System Probabilities 
The results from our analysis of historic assignment of harvesting systems by licensees as a function of 
slope and terrain classes are shown in Table 1.  The general trends shown are logical in that there is a much 
higher probability of a cutblock being harvested with a ground based system when the average slope for the 
block is low and the terrain is at low risk of failing.  For slopes in the middle to upper range and in less 
stable terrain, cable systems are more frequently used.  And on steep slopes with unstable terrain, helicopter 
logging is used more frequently than in more stable, gentle terrain.   
 

Table 1.  Harvesting system probabilities by terrain and slope classes 
 

Harvest Terrain  Slope Class1 
Method Class2 1 2 3 4 5 6 7 8 9 10 
Ground 1 0.7494 0.8937 0.7508 0.5372 0.3810 0.2892 0.2282 0.1850 0.1534 0.1156 
Cable 1 0.1873 0.0807 0.2061 0.3841 0.5132 0.5900 0.6180 0.6107 0.5934 0.5350 

Helicopter 1 0.0633 0.0256 0.0430 0.0787 0.1058 0.1208 0.1538 0.2042 0.2532 0.3494 
            

Ground 2 0.1151 0.7500 0.6400 0.4286 0.3276 0.2868 0.1636 0.1113 0.0791 0.0331 
Cable 2 0.5036 0.2500 0.2800 0.5179 0.6092 0.5735 0.6313 0.6492 0.6364 0.4580 

Helicopter 2 0.3813 0.0000 0.0800 0.0536 0.0632 0.1397 0.2051 0.2395 0.2846 0.5089 
            

Ground 3 0.1667 0.0000 1.0000 0.1852 0.1719 0.2214 0.1106 0.0871 0.0613 0.0590 
Cable 3 0.4167 0.0000 0.0000 0.6296 0.5312 0.5357 0.4931 0.5195 0.4858 0.3539 

Helicopter 3 0.4167 0.0000 0.0000 0.1852 0.2969 0.2429 0.3963 0.3934 0.4528 0.5871 
 

1 Slope classes are in 10% increments beginning with 0-10%. 
2 Terrain classes are: 1= low risk; 2=potential unstable; and 3=unstable 

 
Cost Algorithm: Production Costs 
Production costs were estimated as follows for the fixed and variable components. 

Ground-based yarding    - $57.57/m3  

Cable yarding      - $63.15/m3 

Helicopter yarding    - $111.49/m3 

Fixed costs     - $24.06 x the average annual volume per year 

Fixed road construction and maintenance costs - $24,138,328 (year 2007) 

Value Algorithm: Timber Quality Classes 
The results from our analysis of timber quality classes are presented in Tables 2 and 3.  Table 2 
contains the probabilities of a cutblock having a specific quality class as a function of the leading 
species and height class.  A weak but discernible trend with cedar leading stands in higher height 
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classes having a higher probability of being high quality.  A similar trend also exists in hemlock 
leading stands in the medium to lower height classes which have a higher probability of being 
medium or low quality.  Results for the other species are more difficult to interpret owing to the 
small sample size of log scale data from cutting permits where these species were leading. 

 
 

Table 2.0  Quality class probabilities by leading species and height class 
 

  Height Class 

Cedar 
Quality 
Class 1 2 3 4 5 6 7 

 Very Low 0 0.156 0.165 0 0.071 0 - 

 Low 0.107 0.25 0.571 0.417 0.011 0 - 

 Medium 0.714 0.594 0.163 0.197 0.022 0 - 

 High 0.179 0 0.101 0.386 0.896 1 - 

Hemlock         
 Very Low 0.253 0.077 0.038 0.064 0.1 0.205 0.03 

 Low 0.412 0.439 0.525 0.426 0.489 0.454 0.454 

 Medium 0.277 0.484 0.395 0.434 0.368 0.308 0.516 

 High 0.058 0 0.042 0.076 0.043 0.033 0 

Spruce         
 Very Low - - - - 0 - - 

 Low - - - - 0.841 - - 

 Medium - - - - 0.145 - - 

 High - - - - 0.014 - - 

Doug Fir         
 Very Low - - 0.003 0.581 0.101 - - 

 Low - - 0.699 0.051 0.74 - - 

 Medium - - 0.298 0.368 0.159 - - 

 High - - 0 0 0 - - 

Lodgepole         
 Very Low 0.006 0 0 0 - - - 

 Low 0.327 0 1 1 - - - 

 Medium 0.667 1 0 0 - - - 

 High 0 0 0 0 - - - 

Deciduous         
 Very Low - - 0 0.196 0.13 0.163 - 

 Low - - 0.187 0.196 0.198 0.207 - 

 Medium - - 0.062 0.196 0.127 0.045 - 

 High - - 0.75 0.412 0.545 0.585 - 

 
Table 3 shows the per hectare volume by species and grade for the four different timber quality 
classes.  Again a weak but recognizable trend is detected where volumes for high quality cedar 
(grade L and higher) increase with increasing timber quality class and volumes for hemlock, in 
this case for essentially all log grades, decrease with increasing quality class.  The results for the 
other species show no obvious trends. 
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Table 3.0 Percent yield by species and grade for the four timber quality classes1 
High  Medium  Low  Very Low 

Species Log   Species Log   Species Log   Species Log  
Code2 Grade %  Code Grade %  Code Grade %  Code Grade % 

CE D 2.801  CE D 0.735  CE D 0.171  CE D 0.082 
CE F 1.785  CE F 0.904  CE F 0.227  CE F 0.111 
CE H 26.065  CE H 20.563  CE H 9.174  CE H 3.540 
CE I 9.715  CE I 9.007  CE I 5.004  CE I 2.126 
CE J 9.223  CE J 7.817  CE J 7.373  CE J 3.578 
CE K 2.359  CE K 1.455  CE K 0.508  CE K 0.215 
CE L 4.829  CE L 3.530  CE L 1.449  CE L 0.589 
CE M 3.199  CE M 3.246  CE M 1.528  CE M 0.637 
CE U 3.646  CE U 4.736  CE U 4.706  CE U 2.177 
CE X 1.563  CE X 1.507  CE X 1.310  CE X 0.689 
CE Y 1.301  CE Y 1.207  CE Y 0.908  CE Y 0.648 
CE Z 0.013  CE Z 0.011  CE Z 0.008  CE Z 0.005 
CY D 0.249  CY D 0.148  CY D 0.199  CY D 0.088 
CY F 0.253  CY F 0.220  CY F 0.327  CY F 0.136 
CY H 3.063  CY H 2.236  CY H 3.228  CY H 1.811 
CY I 1.066  CY I 0.811  CY I 1.269  CY I 0.748 
CY J 1.722  CY J 1.342  CY J 1.796  CY J 1.453 
CY U 0.641  CY U 0.793  CY K 1.334  CY U 1.124 
CY X 0.358  CY X 0.375  CY U 0.676  CY X 0.780 
CY Y 0.425  CY Y 0.514  CY X 0.840  CY Y 1.001 
CY Z 0.011  CY Z 0.006  CY Y 0.005  CY Z 0.005 
HE D 0.189  HE D 0.463  CY Z 0.622  HE D 0.852 
HE F 0.359  HE F 0.700  HE D 0.965  HE F 1.173 
HE H 3.524  HE H 6.502  HE F 8.086  HE H 9.692 
HE I 1.543  HE I 3.011  HE H 4.965  HE I 6.353 
HE J 3.737  HE J 6.947  HE I 8.473  HE J 10.108 
HE U 2.837  HE U 6.373  HE J 8.198  HE U 10.508 
HE X 1.211  HE X 3.071  HE U 3.853  HE X 5.299 
HE Y 1.078  HE Y 2.531  HE X 3.624  HE Y 5.771 
HE Z 0.010  HE Z 0.045  HE Y 0.051  HE Z 0.095 
SP D 0.314  SP D 0.268  SP D 0.365  SP D 0.181 
SP E 0.426  SP E 0.262  SP E 0.498  SP E 0.403 
SP F 0.194  SP F 0.176  SP F 0.202  SP F 0.121 
SP G 0.714  SP G 0.600  SP G 0.976  SP G 0.652 
SP H 4.982  SP H 3.261  SP H 5.597  SP H 6.937 
SP I 1.871  SP I 1.261  SP I 3.325  SP I 6.485 
SP J 1.012  SP J 0.875  SP J 1.452  SP J 5.676 
SP U 0.805  SP U 0.788  SP U 2.043  SP U 2.982 
SP X 0.320  SP X 0.505  SP X 0.996  SP X 1.595 
SP Y 0.446  SP Y 0.683  SP Y 1.396  SP Y 2.239 
SP Z 0.008  SP Z 0.015  SP Z 0.024  SP Z 0.028 

1 Note that small yields of Lodgepole pine and K grade Cypress are not shown. 
2 CE = western red cedar; CY= yellow cypress; HE= western hemlock; SP= Sitka spruce. 
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Log Prices 
Log prices for the five year period 2002-2006 and for January 2007 are shown in Tables 4 and 5. 

Table 4.  Vancouver Log Market Log Prices ($/m3), January 15, 2007 

Grade Balsam Cedar Cypress Fir Hemlock Pine Spruce Alder+ HemBal 
          
B    205      
C    129      
D 96 275 706 374 192 92 261  183 
E       205   
F 84 245 530 281 133 0 197  112 
G       156   
H 70 207 124 125 71 70 83  70 
I 55 147 83 97 57 36 60  56 
J 59 171 67 88 51 65 65  54 
K  177        
L  150        
M  106        
U 46 93 45 56 46 42 43 0 46 
X 45 76 33 39 45 37 41 81 45 
Y 45 3 12 38 45 31 44 34 45 
          
AMV 55 149 70 96 54 59 74 70 55 

 

Table 5.  Vancouver Log Market Log Prices ($/m3), 2002-2006 in 2007 $ 

Grade Balsam Cedar Cypress Fir Hemlock Pine Spruce Alder+ HemBal 
          
B    242      
C    165      
D 125 294 610 490 216 91 387  189 
E       339   
F 104 256 368 308 143 69 283  126 
G       229   
H 82 184 190 144 85 62 119  84 
I 61 131 123 107 64 47 72  63 
J 63 140 90 87 53 67 69  56 
K  154        
L  133        
M  94        
U 41 71 64 53 41 33 42  41 
X 39 51 38 32 39 25 38 69 39 
Y 37 14 17 31 38 25 37 42 38 
          
AMV 62 132 138 113 57 57 106 59 59 
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Economic Operability 
The results from the analysis of economic operability using the 5-year average log prices are 
presented in both tables and maps.  Maps showing overall operability with cutblocks having both 
positive and negative contributions to margin and only economically operable cutblocks are 
available on the Ministry of Forest and Range website:  

(http://www.for.gov.bc.ca/hcp/fia/submit_Information_Gathering_and_Management.htm).    

We caution that these maps show results for a given application of the model and do not 
represent a complete economic risk assessment (i.e. including averages over multiple iterations of 
the model). 

The results from the analysis of economic operability for options 1A and 2A over the first two 
periods (20 years) are summarized in Table 6.  The findings indicate that neither option is 
profitable as both show negative net revenues.  Option 2A results in significantly higher losses 
than Option 1A. 

Table 6.  Comparison of Economics of Options 1A and 2A, 20-year Planning Horizon 
 Contribution Volume Fixed Net  Net 
 to Margin ($) Harvested (m3) Costs ($) Revenue ($) Revenue ($/m3) 
1A - All blocks      

Total 950,222,240 31,070,774 1,220,944,340 
-

270,722,100 -8.71 
Average Annual 47,511,112 1,553,539 61,047,217 -13,536,105  

      
2A - All blocks      

Total 324,990,796 11,643,837 647,183,961 
-

322,193,165 -27.67 
Average Annual 16,249,540 582,192 32,359,198 -16,109,658  

      
1A - Positive CM1      

Total 1,027,571,914 25,489,521 1,086,659,372 -59,087,457 -2.32 
Average Annual 34,381,775 1,264,613 30,426,592 3,955,183  

      
2A - Positive CM      

Total 359,805,873 9,168,593 587,629,583 
-

227,823,710 -24.85 
Average Annual 17,990,294 458,430 29,381,479 -11,391,186  

1 Contribution to margin. 

The results from the analysis of economic operability for options 1A and 2A over the four periods 
(40 years) are summarized in Table 7.  The findings indicate again that neither option’s forecast 
harvest schedule is profitable as both show negative net revenues.  As with the first 2 periods, 
Option 2A results in significantly higher losses than Option 1A. 
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Table 7 Comparison of the Economics of Options 1A and 2A, 40-year Planning Horizon 
 Contribution Volume Fixed Net  Net 
 to Margin ($) Harvested (m3) Costs ($) Revenue ($) Revenue ($/m3) 
1A - All blocks      

Total 1,789,823,849 58,587,895 2,280,386,807 
-

490,562,958 -8.37 
Average Annual 44,745,596 1,464,697 57,009,670 -12,264,074  

      
2A - All blocks      

Total 708,732,766 24,995,560 1,294,671,174 
-

585,938,408 -23.44 
Average Annual 17,718,319 624,889 32,366,779 -14,648,460  

      
1A - Positive CM1      

Total 1,941,935,300 47,685,889 2,018,084,537 -76,149,237 -1.60 
Average Annual 48,548,382 1,192,147 50,452,113 -1,903,731  

      
2A - Positive CM      

Total 781,229,277 19,750,882 1,168,484,200 
-

387,254,923 -19.61 
Average Annual 19,530,732 493,772 29,212,105 -9,681,373  

1 Contribution to margin. 
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Observations and Conclusions 

The methodology for assessing the operational feasibility of forest management plans created 
with spatial models developed in this project and documented in this report is a reasonable 
approach.  The data requirements are not excessive and the harvesting system assignment/cost 
and timber quality class algorithms are derived from locally relevant empirical evidence which 
adds credibility to the method. 

Further work must be done on the methodology presented here to increase the accuracy and 
precision of the cost and value estimates associated with the two forest management options 
examined in the project.  In particular, a more detailed cost analysis is needed with particular 
emphasis on road construction and maintenance costs and how these will change with time in 
response to the shift from cutting old growth timber to second growth.  In addition, further work 
is needed to refine the method used to determine the size and location of cutblocks to ensure 
these more accurately incorporate operational constraints.   

The preliminary findings from the comparison of Options 1A and 2A indicate that Option 2A 
leads to significantly higher financial losses than Option 1A.  Further work is needed to verify the 
economic returns associated with both options. 
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Appendix A – Brief Description of Options 1a and 2a 
  
Option 1a recommends protection of the Haida protected areas, except for the Tlell and chart area 
overlaps with the Duu Guusd. Two hundred hectare buffers are reserved around known 
Goshawk nest areas, and buffers of 50 meters are reserved around shorelines. 
  
Option 2a recommends protection of all Haida protected areas, provincial protected areas, 
strategic study areas and Haida Land-Use Vision cedar zones. Table 2 of the Planning Document 
specifies a different set of old-growth targets by landscape unit, as well as a 70% Island-wide 
retention target by analysis unit and BEC zone. In addition, 80 meter buffers have been 
established around all fish bearing and valley bottom streams as well as lakes, wetlands and 
shorelines. Terrain class 4 and 5 terrain have been removed completely from the timber 
harvesting landbase and a rate of harvest of 20% over 20 years was applied to each watershed. In 
addition, all class 1 and 70% of class 2 Marbled Murrelet habitat was protected, along with 200 
meter buffers around known and predicted Goshawk nest areas. 
  
The impact on the long term harvest level is that it drops from the benchmark TSR 2 levels. For 
the Queen Charlotte TSA, the harvest level drops from 330,000 cubic meters for TSR 2 to 260,000 
cubic meters for Option 1a and to 127,000 cubic meters for Option 2a. Similarly, for TFL 39, the 
long term harvest level of TSR 2 is 832,000 cubic meters. It drops to 739,000 cubic meters for 
Option 1a and to 392,000 cubic meters for Option 2a.  
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Appendix B – Guide for Reporting Production Costs 
 

1. Planning and engineering costs per hectare or per cubic meter.  These should include planning, 
recce, layout, and administration (permits, etc.). 

2. Road building costs per kilometer by road class and some measure of terrain difficulty.  Terrain 
difficulty must relate to data available to the timber supply planning model (SELES).  We will 
determine this during the project.  

3. Road maintenance costs by road class and terrain difficulty in $/km. 
4. Road deactivation/decommissioning costs by road class and terrain difficulty in $/km. 
5. Landing construction costs in $ per landing. 
6. Harvesting costs by system (heli, cable, hoe-chucking, etc.) and by some measure of timber size 

and terrain difficulty (if possible).  Harvesting costs should be detailed by phase (felling, yarding, 
loading) and be in $/m3.  Moving and setup by phase should be given separately if possible in 
total $/move. 

7. Hauling costs by road class, terrain difficulty and distance in $/m3. 
8. Sorting/booming costs in $/m3. 
9. Towing/barging costs in $/m3. 
10. Silviculture costs (planning, site prep, planting, vegetation control, surveys, etc.) in $/ha. 
11. Crew Transportation costs $/m3 and annual total. 
12. Camp costs (if applicable) $/m3 and annual total.  
13. Administration costs in $/m3 and annual total.  
14.  Other costs (please describe). 

 


