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1.1 Background 
 
Tree Farm Licence 44 (TFL 44) is an area based tenure held by Western Forest Products. 
(WFP) The TFL is located in and around Barkley Sound, Alberni Inlet and Great Central 
Lake.  
 
Approximately every 5 years the Chief Forester of BC determines a new annual allowable 
cut (AAC) for the TFL, after considering information provided by the company through the 
Management Plan process (MP).  The MP information includes a timber supply analysis 
that will be reviewed by the Chief Forester as part of the AAC determination.  Since the 
last AAC determination in 2003, the area of the TFL available to WFP has been reduced 
through the removal of private lands from the licence, and by the surrender of operational 
areas through the Forest Revitalization Act of 2003.   The WFP AAC in TFL 44 is currently 
946,744m3.  Further decreases in the AAC are anticipated as areas identified as Treaty 
Settlement Lands are removed from the TFL. 
 
A key step in determining the AAC is the establishment of what constitutes the timber 
harvesting land base (THLB).   The THLB is established by excluding areas from the TFL  
land base that will not be harvested for one reason or another.  This process is often 
referred to as “netting down the land base”.   At the same time as net downs are 
considered, the THLB is split into areas that could be harvested by conventional, or non 
conventional logging methods.   Values can be assigned to the forest using the forest 
cover data so that the harvestable areas can also be defined as economic or un-economic 
to harvest based on the estimated harvest costs.   
 
Conventional harvest areas are those forest areas where roads could be built using the 
current standard industry practices, so that ground based or cable yarding systems may be 
utilized.   Non-conventional areas are those areas that could only be harvested using long 
line systems, helicopter, or balloon logging systems.  Previous AAC determinations have 
at times partitioned the AAC based on the contribution of the non-conventional and 
marginally economic timber stands.   
 
The Harvest System Classification model is based on the following: 

 

Conventional All areas accessible by roads (existing or projected) with slopes of 30% 
or less for ground-based harvesting (ground skidding or hoe chucking) 
or greater than 30% and best suited for grapple yarding or high lead 
systems.  Typical maximum yarding distance is 200m for these 
systems but areas may exceed this limit.  Operationally, areas with 
longer yarding distances are potentially addressed with spur roads.  

Non-
conventional 
(aerial) 

All areas with access limitations and best suited to helicopter or 
balloon harvesting systems.  Yarding distance is theoretically unlimited 
Yarding distance limits would be applied in an economic operability 
analysis. 

Inoperable All areas not likely to be harvested using any harvesting system. Areas 
may be included in this category due to such factors as extreme 
steepness (could not be safely felled). 

None  Large areas that do not have forest cover such as water, rock, ice, etc.  
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The current netdowns for TFL 44 include: 
 

• Inoperable ground (too steep to fall trees)  
• Old Growth Management Areas (OGMA)  
• Wildlife Habitat Areas (WHA)  
• Ungulate Winter Range (UWR) 
• Riparian and Lake Reserves and Management Areas  (RRZ & RMA)  
• Environmentally Sensitive Areas (ESA) (difficult regeneration, avalanche areas) 
• Terrain Stability (Class 5 terrain and partial netdowns for terrain class 4) 
• Recreation Values 
• Cultural Heritage Values 
• Uneconomic Timber (site  productivity and timber volume/value thresholds)  
• Non forest areas 
• Non productive sites ( usually roads) 
• Wildlife Tree Patches 

 
The current operability for TFL 44 was completed in the late 1980’s or early 1990’s 
depending on the logging operation.  Forest Engineers or planners from each logging 
operation carried out the operability assessment using the best maps and airphotos at their 
disposal.    
 
Some areas of the TFL had current 1:5000 maps completed in the 1980’s, while other 
areas had no mapping, or had maps created using earlier mapping technologies. The TFL 
did have 1:20000 scale contour mapping available for the whole area at that time.  
 
The operability mapping process was carried out by projecting roads onto the maps using 
the contour information and local knowledge about the ability to build the roads.   From the 
projected roads, a line was sketched, indicating how far a standard highlead tower or a 
longline yarder could reach.   Anything beyond that line was non-conventional.  Very steep 
areas that could be identified by the contours were identified as “inoperable” 
 
This work, known as the physical operability, was then digitized into ArcInfo coverages for 
use in a GIS environment so that the implications to the timber supply could be modeled.   
The economic operability could then also be modeled by applying constraints to the forest 
cover information, or by determining a fixed distance from the roads where non 
conventional yarding would no longer be viable.    
 
 
1.2 Problem Analysis 
 
In preparation for the next Timber Supply Analysis for TFL 44, Western Forest Products 
has determined that revisions to the operability mapping are required for a number of 
reasons: 
 

• harvest planners have identified that harvest activities are inconsistent with the 
operability boundaries.  The most common issue is that roads can not physically 
be built into many areas identified for conventional harvesting.  This increases 
the area of non-conventional harvesting.  
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• errors and omissions from the original work are now increasingly evident with 
new roads, harvesting history, and a more complete forest cover data set.  

• some of the TFL operability mapping was edited by Ryka Industries in 2006 and 
2007 as a separate project, which has lead to inconsistencies in the quality of 
operability data across the licence area. 

 
The revisions to the operability mapping were identified as a Forest Investment Account 
(FIA) project for 2008.  The approach to be used was to update the physical operability 
data so that it could be used in modeling for the upcoming Timber Supply Analysis. 
 
 
1.3 Forest Investment Account  
 
FIA identifies that operability studies should typically involve two phases; 
 

• a problem analysis and definition of the approach to be used  
• development of specific methods and algorithims, collection of information and 

application of the method and information to develop the operability classification 
 
FIA identifies that the principles that should be considered in operability classification 
include the following: 
 
Focus on economic considerations 

• base the work on terrain and forest characteristics  that affect the economic 
feasibility of harvesting timber 

• operability is not to be based solely on environmental sensitivity or presence of 
non timber values  

 
Flexibility 

• requires the ability to analyze uncertainties 
 
Repeatability 

• the classification must be based on a clearly defined, systematic, 
understandable method using readily available data 

 
Transparency 

• other users of the data must be able to understand how the various components 
contribute to the operability classification 

• proprietary information makes it more challenging for the MOFR and public to 
understand the information 

• expert drawn lines often lack transparency 
 
Appropriate use of data 

• the operability data is strategic not operational information 
 
Consistent with available resources 

• the level of detail is based on the amount of resources available 
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1.4 Development of New Operability Lines 
 
This project to develop new operability lines and identify conventional and non-
conventional harvesting areas on TFL 44 has focused on identifying the portion of the 
landbase that is physically operable.   This work can be described as “expert drawn lines”, 
with repeatability, due to the quality of the underlying forest information.  It uses 
operational quality data to develop strategic information.  The mapping meets the 
principles of the FIA standards as a component of operability analysis.  
 
With the physical operability identified, the determination of whether an area is 
economically operable can then be modeled using all of the netdown criteria, forest cover 
data and value assumptions for the timber.    The physical operability can be viewed as 
static data, as it’s the best approximation of what can be roaded and harvested using 
current technology and practices.  The determination of what timber is economic to harvest 
changes over time, and can be modeled in a timber supply review, given changes in 
stumpage, road costs, and timber value. 
 
The new operational lines developed for TFL 44 are based on data that is more usually 
used for operation level planning.   The TFL has orthophotos from 2007, so that all logged 
and roaded areas can be identified, and most of the area has 10 meter contour mapping 
from detailed 1:5000 maps.  This level of mapping is significantly more detailed than the 
1:20,000 or 1:50,000 scale mapping usually used for operability mapping.    
 
 
The TFL has a long history of harvesting, so there are few, large, unroaded areas.   The 
TFL has terrain mapping done at various intensities for the landbase, which allows for 
better projections of the ability to build roads into given areas.  
 
To determine the areas of conventional and non-conventional yarding within the TFL, two 
new inventories were created as digital shape files (map layers) for use in a geographic 
information system. (GIS)    The layers are an edited operability layer, with non-
conventional and inoperable areas identified, and a projected roads layer.    
 
 
1.4.1 Resources Utilized:  
 
To map out projected, existing and designed roads and the areas that could be 
conventionally harvested to them, the following existing map layers were utilized to create 
a digital map file using Arc Map.   
 

• 2007 color orthophoto (digitally correct airphoto that is to scale, shows logged 
areas, built roads, etc.)  

• 2005 Spot 5 satellite imagery 
• forest cover mapping, with the old growth forest types selected and colored to 

ensure that all the old growth areas were assessed. 
• 10 m contour mapping, with 20 m contours for the gap areas 
• road layer (includes projections, laid out roads and built roads) 
• drainage 5k (streams)  
• MP4 operability 
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• tenure boundaries 
• existing roads 
• terrain mapping showing class 4 and 5 terrain (potentially unstable/unstable)  
• depletion 
• FDP blocks 

 
To understand the level of risk, and types of roads that could be built on the TFL, the 
Western Forest Products Terrain Management Code of Practice was reviewed.  It outlines 
how field staff can utilize the available terrain information and consider the risk and 
consequences of a landslide event to create management strategies for road building and 
timber harvesting. 
 
 
1.4.2 Methodology 
 
The project was set up as an ArcMap project on the WFP server that accessed all the 
digital files required to reassess the operability mapping.  The previous operability layer 
was copied to create a version that was available for editing.   
 
This project identifies projected road locations as a line, and areas of inoperable or non-
conventional as polygons.  A polygon defines a spatial unit where the area can be 
described in hectares.   
 
The premise of the operability mapping is to define the areas where timber can or cannot 
be physically harvested.  Where the timber can be physically harvested, areas that can be 
reached by logging systems operating from the roads are considered conventional.  Areas 
of timber further than these areas is non-conventional. 
  
The process of projecting roads is a forest engineering procedure where the contour 
mapping is used to select areas that are conducive to building roads.  Ridge lines on top of 
a hill, areas on a hillside that are less steep than above or below, and flat ground are all 
examples of better locations to locate roads.  
 
Projected road gradients are calculated as the distance between contour lines.   For 
example on a 10 m contour map, a projected road 100 meters long between two contour 
lines represents a 10% road.   This reflects a rise of 10 meters over a length of 100 
meters.  A shorter distance between contours equals steeper roads.  
 
The methodology for defining the operable, and non-conventional areas at TFL 44 was as 
follows: 
 

1. areas of existing old growth were identified from the forest cover data set. 
 
2. current forest status such as logged and roaded areas were reviewed from the 

orthophoto 
 

3. the current operability status was reviewed to determine the scope of work required 
to edit the data layer 
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4. if the 10 meter contours indicated gentle ground (wide contours, indicating flat to 
30% slopes) where roads were obviously easy to locate, the area was considered 
conventionally operable. 

 
5. existing inoperable polygons were edited where it was obvious from the 10 meter 

contour mapping that the ground was not so steep as to be physically inoperable.  
Few new areas were added, as the inoperable areas are usually already netted out 
as Class 5 terrain. 

 
6. in areas of where the road layer didn’t indicate roads, road locations were projected 

based on terrain features.  They do not consider other forest management 
information such stream reserves, old growth management areas, wildlife habitat 
areas, or ungulate winter ranges, as processes exist to seek approval to build 
through these areas.  Road locations did not consider forest types or economics.  
Slope class and terrain stability are the main considerations for projecting roads.  
Roads have been projected across class 4 and 5 terrain  where the section is for a 
short distance, or existing roads cross terrain with similar characteristics.  

 
7. road locations were not identified in Indian Reserves, non-associated private land, 

or provincial parks, so these areas may isolate forested areas, and create non-
conventional areas.   

 
8. roads where a loaded log truck would have to pull uphill loaded (adverse) were 

projected as having grades of up to 10%.  Roads where the trucks were running 
downhill loaded (favorable) were generally projected with grades to 15% with some 
pitches of 20%.  This is consistent with existing roads and engineering practices. 

 
9. the forest that could potentially be yarded to existing, designed or projected roads 

was identified.  150m was used as the distance that could be logged from a given 
road for conventional cable harvesting. This distance was sometimes extended to 
200 meters or more if the slope appeared conducive to longer yarding.  This 
distance was shorter where a contour break or ridge was evident in the contours.  
Areas outside this logging area were identified as non-conventional, and the 
operability layer was edited to reflect this.   

 
10. cross stream yarding of fish streams, S5 and large S6 streams was avoided, 

creating areas of non-conventional harvesting.  
 

11. areas assessed in 2006 and 2007 where the projected road identified large areas of 
conventional harvest dependant on one or two road routes were field checked, or 
reviewed on a helicopter reconnaissance flight as a part of that project. 

 
12. the field review and heli overview identified some areas where it did not appear that 

roads would likely be built, and confirmed that other areas had conditions that 
appeared suitable for road building. 
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13. with the field maps from the overview and field recce at hand, the operability and 
projected road layers were re-edited to provide the submitted linework.  

 
 
 
The outcome of this work was the creation of two new data layers for use in analysis.   
WFP was provided with the projected roads as Rds_RJB_UTM and the operability 
polygons as Oper_RJB_UTM.   
 
The data dictionary for the operability layer is described as follows: 
 

OPER_TYPE – General categories of harvesting method. 
Code Description 

1 Non-Conventional harvest method.  Physically operable land that can be 
logged only by non-conventional methods (ie. helicopter, balloon or long-line 
cable systems). 

2 Inoperable.  Timber on productive land that is too steep and/or rocky that 
cannot be safely felled or yarded and/or where a significant proportion of the 
volume could not be recovered. 

none Default is conventional harvest areas 
 
These data layers are now available for analysis to determine how much volume and area 
within TFL 44 would be classed as non-conventional and inoperable. 
 
 
Ray Bartram MBA, RFT 
 
October 22nd, 2008 
 




