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1.0 BACKGROUND 

One of the earliest and most important 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 timber production (i.e. parks, special leases and licenses) are 
removed early in the process.  Inoperable areas where the company cannot be reasonably expected to 
harvest trees are usually netted out shortly afterwards, and the area involved can be substantial.  The 
following may be considered when making a determination regarding operability: 

o Physical accessibility, 
o Terrain stability, 
o Expected access development costs, 
o Expected logging costs, 
o The quantity and value of the timber on the site, and 
o Local logging practices and economics. 

Historically, operability was determined using working 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 timber that was physically 
inaccessible, or for which access and yarding costs would be too high (relative to the value of the timber) 
to make profitable logging feasible.  On these maps, all forested areas were designated as either 
“Operable” or “Inoperable”.  With the addition of a “Heli” category to the maps, physical accessibility 
(for yarding) became less of a factor in determining operability; with a helicopter, timber on almost any 
site can be yarded.  Rather, terrain stability and the expected value of the timber became the main factors 
in deciding whether an area was operable. 

Operability maps define areas that should be considered operable for strategic planning and timber supply 
analysis purposes.  However, it is difficult to formulate sensitivity analyses around operability based on 
these maps.  For example, it is impossible to determine how much of the inoperable landbase might be 
potentially harvestable under changing economic assumptions.  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 (apart from access development costs) given the logging standards and practices of the day.  
However, although markets and logging technology evolve continuously, operability maps are reviewed 
and revised infrequently. 

Throughout the Coast, forestry companies increasingly find themselves operating outside of operability 
boundaries due to changes in technology and market conditions.  Technological changes, such as single-
stem harvesting, and market condition changes, such as increases in red alder prices, have made it 
possible for harvesting to occur in areas previously regarded as economically infeasible.  However, this is 
quite species dependant, and the opposite situation also occurs.  Areas of second-growth hemlock that 
were operable at the first harvest look economically doubtful in today’s market conditions.  Static 
operability maps, which have historically been used in timber supply analysis process, are unable to 
capture and model these changes. 
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The economically operable land base for TFL 57 is defined as the proportion of the land base that can be 
harvested with a positive financial return over the long-term.  This analysis uses local logging cost 
information provided by Iisaak Forest Resources and both current and historic log price information as a 
foundation for assessing stand values and operating costs, providing an estimated value index (selling 
price minus operating cost) for each stand.   

2.0 OBJECTIVE 

The objective of this project is to determine which stands within TFL 57 are currently economically 
operable or are likely to become economically operable over the next 250 years - consistent with the 
planning horizon of the upcoming timber supply review (TSR).  Economic operability is determined by 
calculating the expected profit at the time of harvest for each stand.   The Appraisal Manual refers to this 
as value index.  It is calculated as the difference between stand selling price and operating cost.  The 
project will deliver an economic operability database, a base case operability map, and a series of 
supporting maps showing operating cost and stand selling price. 

2.1 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 
operability1.  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.  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: 

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

o 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; 

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

o 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 

o 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. 

 

                                                 
 
1 http://www.for.gov.bc.ca/ftp/hcp/external/!publish/web/fia/OperabilityStandards.pdf  
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2.2 Deliverables 

The following deliverables will be produced by the completion of this project: 

1. This report; 

2. The hard copy maps listed in Appendix I; and 

3. An ESRI ArcGIS File Geodatabase containing the operability model data and metadata. 

 
 

3.0 PROBLEM ANALYSIS 

The economically operable land base for TFL 57 is defined as the proportion of the land base that can be 
harvested with a positive financial return over the long-term.  Forestry operation in TFL 57 differ from 
many other areas of the Coast because they operate under the Clayoquot Sound Science Panel Guidelines.  
Among other issues, the guidelines mandate old seral retention at the landscape level, moderate to 
significant amount of stand level retention, and the careful monitoring of harvest rates on a watershed by 
watershed basis.  This has, in the past, lead to significant increases in planning and operating costs, 
relative to other Coastal tenures. 

One impact of the Science Panel Guidelines has been the establishment of Watershed Reserve Networks 
that have been designed to protect a wide range of non-timber resource values.  Almost 40% of the gross 
area of the TFL falls within these reserves.  Because one of the major resources values being protected is 
riparian habitat, many of these reserves encompass low elevation, high site regenerating stands.  Now that 
they are established, they may in fact reduce the planning effort that has in the past been directed at non-
timber resources.  

As is the case in much of Coastal BC, the remaining old growth timber is in difficult terrain and tends to 
contain high proportions of hemlock and balsam.  However, TFL 57 is better positioned than many 
competitors in that some old growth cedar remains. 

Iisaak operates in a complex political environment, and a significant amount of their otherwise operable 
timber is located in areas that are presently deferred from harvesting.  This combined with old seral and 
watershed requirement in the areas that are not contentious make harvest scheduling difficult.  For these 
and other reasons, very little harvesting has occurred on the TFL over the past ten years.   

TFL 57 is certified under FSC, and Iisaak is obligated to demonstrate that their AAC and harvest 
operations are sustainable.  This economic operability model will provide input to the timber supply 
analysis process, and will be a valuable tool for other strategic and operational planning projects. 

4.0 METHODOLOGY 

In order to assess the potential profitability of harvesting a particular stand (its Value Index), it is first 
necessary to make reasonable estimates of its selling price, and the cost of harvesting it and delivering the 
timber to market (the operating cost). 
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4.1 Operating Costs 

Operating Cost is estimated as the sum of the component logging phase costs.  Six phase cost categories – 
and an allowance for stumpage – have been used: 

1. Access development costs; 

2. Tree-to-truck costs; 

3. Log transportation costs; 

4. Sorting costs; 

5. Engineering and silviculture costs;  

6. Administration and other costs; and  

7. Stumpage charges. 

 

4.1.1 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; 

A significant portion of the TFL is currently roaded.  An engineering overview of the remaining 
undeveloped areas was completed, and a skeleton road network (mainline and secondary roads) was 
‘paper-planned’ in order to complete a ‘total chance’ road network.  Per-kilometre access development 
costs were compiled from Cutting Permit (CP) appraisal information.  Tabular road costs of $100,000 per 
kilometer were applied in cases were the slope was less than 60%.   Allowances for end hauling were 
made in situations where slope exceeds 60% (determined from the TRIM digital elevation model).  In 
these cases, an average engineered road cost per kilometre of $240,000 was determined from 
representative CP data and applied in place of the tabular road costs. 

Costs per kilometre were converted to development costs per hectare by determining how much area each 
road heading develops.  A cost per cubic metre for each stand was then derived by dividing the 
development cost per hectare by the stand volume per hectare.  This was done at the ‘woodshed’ level.  
The resulting construction costs are shown in Table 1. 

Table 1.  Road Construction Cost by Woodshed 

Woodshed Construction Cost ($/m
3
) 

Alberni 1.47 

Bedingfield 0.27 

Flores 2.54 

Hecate Bay 1.95 

Houston 2.73 

Matilda Inlet 1.11 

Millar Channel 1.48 

Stewardson Inlet 13.21 

Upper Bedwell 2.65 
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Stewardson Inlet in an anomaly – only one short spur is being proposed in an area that is already roaded.  
By the broad rules used to assign stands to road, it actually developed little additional timber, leading to 
the high cost per cubic metre. 

When converting road costs to dollars per cubic metre, an allowance must be made for volume 
unavailable for harvest due to retention requirements.  Adjustments were made for two types of retention: 

o stands in the watershed reserve network were entirely unavailable for harvesting; and 
o stand-level retention, to protect biodiversity and visual resources, at the levels show in Table 2 

 

Table 2.  Stand Level Retention 

Visual Classification % Retention Applied 

Natural Appearing 70% 

Minimal Alteration 50% 

Remainder of TFL 28% 

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.  A 
charge of 50% of tabular road costs ($50,000 per kilometer), to account for road maintenance and 
reactivation, has been applied.  As with construction costs, these were summarized at the woodshed level.  
Table 3 shows the results. 

 

Table 3.  Road Reactivation Cost by Woodshed 

Woodshed Reactivation Cost ($/m
3
) 

Alberni 1.94 

Bedingfield 1.79 

Bedwell Sound 1.90 

Cotter Creek 0.57 

Flores 2.51 

Hecate Bay 1.99 

Rankin Cove 1.99 

Stewardson Inlet 1.52 

Upper Bedwell 0.38 

 

4.1.2 Tree-to-Truck Costs 

The first step in the estimation of tree-to-truck costs was the construction of a yarding system map 
according to the rules in Table 4.  A 1:80,000 scale map showing yarding system has been delivered with 
this report. 
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Table 4.  Yarding Cost by Method 

Yarding System 

Maximum 

Slope (%) 

Maximum 

Distance to 

Road 

Yarding Cost 

($/m
3
) 

Ground-based 30 250 $18.00 

Cable 60 250 $24.00 

Helicopter Short None 1000 $73.00 

Helicopter Medium None 2000 $88.00 

Helicopter Long None 3000 $103.00 

 

The above costs include falling.  A separate loading cost of $4.50 per cubic metre was added to these 
values for all yarding methods (except helicopter-to-water) to derive tree-to-truck cost. 

4.1.3 Log Transportation Costs 

Log transportation costs fall into three categories: 

1. Hauling Cost 

2. Barging Cost 

3. Tow/Dewater Cost 

Hauling cost was based on the Appraisal Manual equation, updated to account for inflation.  The hauling 
distance was calculated for each stand in the inventory, and the haul cost was interpolated from Table 5.  
The licencee reviewed these costs and found them to be consistent with their operational experience.  A 
map showing the hauling distance for each stand has been delivered with this report. 

Table 5.  Hauling Cost 

Km $/m
3
  Km $/m

3
 

5 $4.53  75 $10.81 

10 $4.98  80 $11.26 

15 $5.43  85 $11.71 

20 $5.88  90 $12.16 

25 $6.33  95 $12.61 

30 $6.77  100 $13.06 

35 $7.22  105 $13.51 

40 $7.67  110 $13.96 

45 $8.12  115 $14.40 

50 $8.57  120 $14.85 

55 $9.02  125 $15.30 

60 $9.47  130 $15.75 

65 $9.92  135 $16.20 

70 $10.36  140 $16.65 

 

All logs are barged out of Clayoquot Sound.  A charge of $9.50/m3 was applied. 
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In some woodsheds, timber is not scaled when it first reaches salt water.  For Cotter Creek, Millar 
Channel, Matilda Inlet, Bedwell Sound and Meares Island a dewatering cost of $5.00 per cubic metre was 
applied.  

4.1.4 Sorting Cost 

A cost of $8.50/m3 to cover Dump/Boom/Sort/Scale was applied to all stands. 

4.1.5 Engineering and Silviculture Costs 

An engineering charge of $5.00 per cubic metre was applied to all stands. Silviculture costs for ground-
based and conventional harvest were $3.65/m3.  The cost for helicopter-yarded areas was $4.63/m3. 

4.1.6 Administration and Other Costs 

Overhead and administration costs are $9.38/m3.  Camp and crew transportation costs are borne largely 
by contractor and are covered under their rates.  However, an additional allowance of $1.00/m3 has been 
applied to all stands. 

4.1.7 Stumpage Charges 

The stumpage charges listed in the Appraisal Manual have been applied. These are shown in Table 6.  A 
map showing the expect stumpage costs for each stand based on it species composition was also 
produced. 

 

Table 6.  Stumpage Charges by Species 

Species Stumpage 

Charge ($/m
3
) 

Balsam 4.19 

Cedar 7.55 

Alder 0 

Douglas-fir 4.30 

Hemlock 3.73 

Maple 0 

Pine 3.65 

Spruce 2.79 

Cypress 5.74 

Stumpage costs are often excluded from operability assessments on the basis that, as expect profit margin 
approaches zero, stumpage falls to 25 cents.  However, Iisaak maintains that stumpage has been a 
significant cost to them and they must account for it in their strategic, financial and operational planning. 

4.2 Stand Selling Price 

Stand selling prices were calculated based on: 

1. Timber volume by species (from the VRI, with immature stand volumes projected to 100 years of 
age) 

2. End use sort information by species, site class and volume class compiled from a database of 
Coastal cruise plots; and 
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3. Log prices applied to merchandized stand volumes to arrive at a selling price for each forest cover 
polygon. 

  

4.2.1 Projected Stand Volume  

The first step in forecasting stand volume was an update of the existing forest cover using recent cutblock 
information.  The species composition was left unchanged, but the stands that fell within each cutblock 
were treated as second growth for the purpose of forecasting volumes and grades. 

Existing mature stands were projected to 2008 using the Variable Density Yield Projection (VDYP) 
model.  Mature stands below 200 m3/hectare in volume, or with a site index of less than 10m, were 
excluded.  Any stands less than 100 years old were projected to an age of 100 years for the purpose of 
determining their value.  This would be above minimum harvest age for all stands, and closer to 
culmination age in most cases.  This was felt to be a more appropriate age at which to merchandize the 
stand; stands that are not economically operable at MHA may well grow to an operable state as their 
product mix improves. 

4.2.2 End Use Sort Distributions 

The volume by species information from the forest inventory must be ‘merchandized’ in order to apply 
log prices.  This was done using a database of historical cruise plots.  Plots representative of conditions on 
TFL 57 were summarized by species group and volume class.  The compiled log population information 
was adjusted for variations in site index, and an end use sort distribution by species, volume class and site 
index was developed.  This information was linked to log price data to arrive at a weighted average price 
for each species. 

4.2.3 Apply Pricing 

The final step in the process is the application of log prices to determine average species values.  Market 
pricing by industrial end use sort has been applied.  Three different price tables were used:  a 2008 
average table, a five-year average table, and a ten-year average table.  Each table was linked to each stand 
in the inventory to arrive at three distinct selling prices.  The five- and ten-year tables were very similar.  
The 2008 table had significantly higher prices for cedar, and lower prices for hemlock.   

4.3 Value Index 

Value index is the difference between operating cost and stand selling price.  Because three price tables 
were used, three value indices were computed. 

In assessing economic operability nine scenarios were considered:  each combination of three log price 
tables (2008, five-year average and ten-year average) and three profit margin requirements ($0, -$10 and -
$20). 

5.0 RESULTS 

The primary purpose of this analysis is to identify which stands in TFL 57 are not currently economically 
viable, or will not become economically viable in the next 250 years.  This information will represent one 
of the inputs to the process used to determine THLB for the TSA.  Value index is a measure of the net 
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value of a stand considering the total operating costs associated with harvesting trees from crown land and 
the likely selling price for the product.   

Value index (measured in $/m3) is calculated for each resultant polygon.  This calculation is based on the 
best available information with respect to cost and value. However, there are inherent limitations to both 
the data and assumptions associated with this process.  Sources of uncertainty in the data and assumptions 
include: 

• Product selling price:  current selling prices are used in calculating stand value and represent a 
reasonable estimate of stand value for the future.  

• Stumpage: it is difficult to guess how the stumpage regime might change in the future.  Moderate 
levels of stumpage were included in the operating cost, but margins are narrow and small changes 
in stumpage could have a significant impact on operational decision making. 

• End Use Sort Distribution:  While the cruise plot database that was used to generate EUS 
information was from the same region, greater confidence in product mix would be achieved if 
local, recent cruise plot data (call-graded and net-factored) were available 

• Vegetation Resource Inventory (VRI):  A large component of the cost and value calculation is 
highly dependent on the forest inventory and therefore errors in the inventory will likely affect 
the results of this analysis.  The VRI is a strategic TSA-level inventory that is generally 
reasonably accurate over a large land base such as a TSA, with large variations in polygon level 
accuracy.  As such, the polygon level accuracy of the analysis results will vary in a similar 
fashion. 

Irrespective of the limitations in data and assumptions, this analysis represents a reasonably objective 
assessment of absolute stand value.   Most importantly, of the limitations discussed above, very few 
represent significant biases in stand value or cost for one type of stand over another.  Therefore, these 
results represent a very good assessment of relative stand value and are an excellent tool to assess 
economic operability regardless of whether absolute stand value is accurate. 

Inherently, the determination of the appropriate value index cut-off is a subjective decision.  The 
relationship between value index and past logging practices provides a meaningful foundation to support 
this decision, however, factors such as the role of changing technology and market conditions, uncertainty 
in the input data and the appropriateness of the cost and value assumptions should all be considered.   

Table 7 shows how the operable landbase changes with different price tables and operability 
requirements.  The base case scenario is in boldface type.  Under that scenario, 21,860 hectares of the 
TFL area is operable.  This is a significantly better result than either of the average price tables at the 
same profit margin requirement (-$10/m3).  This suggests that the economically operable landbase may 
shrink if log prices move back towards their long term trends. 
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Table 7.  Operable Area Summary for Three Price Scenarios 

  Available Stands (ha) Reserved Stands (ha) 

Price 
Table 

Margin 
Threshold Unprofitable Profitable Inaccessible Unprofitable Profitable Inaccessible 

-20 18,168 23,360 5,808 16,643 11,071 8,463 

-10 23,447 18,081 5,808 19,290 8,424 8,463 
Ten 
Year 
Average 0 28,643 12,885 5,808 21,693 6,021 8,463 

-20 18,967 22,561 5,808 17,130 10,584 8,463 

-10 23,946 17,582 5,808 19,564 8,149 8,463 
Five 
Year 
Average 0 29,305 12,223 5,808 21,970 5,744 8,463 

-20 15,244 26,263 5,829 14,491 13,186 8,499 

-10 19,647 21,860 5,829 17,096 10,581 8,499 Current 
(2008) 0 24,986 16,521 5,829 19,946 7,731 8,499 

 

Figure 1 shows the relationship between the scenarios graphically, and emphasizes that, for the species 
and product mix available on TFL 57, current prices are significantly above long term averages. 

Figure 1.  Operable Landbase Comparison of Log Price and Margin Requirement Scenarios 
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Finally, Figure 1 shows how the land that is economically operable under the base case scenario is 
distributed among woodsheds, yarding types and developed versus undeveloped areas. 



11 

 

 

 
 

 

 

Table 8.  Base Case Operability (Current Prices, -$10 Margin) – Landbase Distribution 

 Conventional Ground Helicopter  

 Existing Projected Existing Projected Existing Projected Water Total 

Alberni 2,648 118 2,034  841 85  5,727 

Bedingfield 234 6 64 6 103 15  428 

Bedwell 
Sound 

37  88  44   169 

Cotter Creek 71  30  103   204 

Flores Island 363 248 91 251 75 395  1,424 

Hecate Bay 2,004  1,515 29 519 20  4,086 

Houston  205  50  244  499 

Matilda Inlet  42  233  239  514 

Millar 
Channel 

 227  156  320  703 

Rankin Cove 1,825  1,162  649   3,635 

Stewardson 
Inlet 

147 10 63  70   290 

Upper 
Bedwell 

63 823 106 145 82 198  1,418 

Water Drop       2,763 2,763 

Total 7,392 1,680 5,153 870 2,485 1,516 2,763 21,860 
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Appendix I  

Hardcopy Maps 

(provided as separate PDF files at a scale of 1:80,000) 

Yarding Method 

Hauling Distance 

Total Logging Cost 

Average Stumpage 

Stand Selling Price – 2008 

Stand Selling Price – Five Year Average 

Stand Selling Price – 10 Year Average 

Profit Margin – 2008 

Profit Margin – Five Year Average 

Profit Margin – Ten Year Average 

Base Case Operability 

Available Timber 

 


