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Sustainable forest management is “maintaining and enhancing the long-term health of forest ecosystems, 
while providing ecological, economic, social and cultural opportunities for the benefit of present and 
future generations.” Natural Resources Canada 2001-2002 
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EXECUTIVE SUMMARY  
 
The Sustainable Forest Management Plan (SFMP) for the Mackenzie Defined Forest Area (DFA) 
was developed to document the plan under which the Mackenzie Operations of Canadian Forest 
Products Ltd. (Canfor) (hereinafter referred to as “the signatory”) intend to achieve certification 
to Canadian Standards Association (CSA) Z809-08 Sustainable Forest Management Standard.  
This standard and subsequent updates may be viewed at the following website: 
www.ShopCSA.ca. 
Responsibilities and commitments of Canfor to the SFMP focus on achieving the goal of 
sustainable forest management (SFM) which in turn will satisfy the performance requirements for 
certification.     
 
Canfor believes in conducting business in a fashion that protects the environment while ensuring 
sustainable development of forests.  Canfor’s commitment to continual improvement in 
management actions and realized outcomes with respect to environmental performance and 
stewardship will be fostered through adherence to the following principles: 

�  develop and maintain a scientifically credible, structured, yet flexible plan for 
SFM within the Mackenzie DFA that incorporates strategic-, tactical-, and 
operational-level requirements; 

�  manage all operations such that they comply with or exceed legal requirements; 
�  provide opportunities for First Nations, communities, environmental groups, and 

scientists to participate in planning and implementation in ways that reflects their 
interests and concerns efficiently in both time and cost and in ways that are 
effective for both stakeholders and resource managers; 

�  identify, evaluate and control potential environmental risks and implement 
appropriate preventative measures; 

�  communicate, inform, and promote awareness regarding environmental activities 
with employees, First Nations, and stakeholders; 

�  develop and maintain a monitoring and evaluation program that supports 
management decisions through evaluations, feedback, and reports on the 
sustainability of ecological, economic, and social values; 

�  use adaptive management to guide knowledge acquisition, monitoring protocols 
and the incorporation of advances in SFM science and technology such that 
management plans and practices continually adapt and move towards concurrent 
sustainability of ecological, economic, and social values; 

�  commit to evolving processes that ensure work-site health and safety standards 
provide conditions and safeguards for the health and safety of employees and the 
public; and 

�  conduct timely audits of environmental management systems and SFM 
parameters and implement corrective measures as required. 

 
Within the SFMP, Canfor outlines commitments to sustainable forest management by providing: 

�  a comprehensive description of the Mackenzie DFA and its current conditions;  
�  a summary of the most recently implemented forest management plan, current 

practices, resultant outcomes, and conclusions derived from a management 
review; 

�  the identification of one or more appropriate forest value(s)/objective(s) and 
statements of criteria and indicator for each value; 
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�  the targets and target variance for each indicator and clear time frames for 
achievement of the target;  

�  an account for each indicator which includes: 1) what the indicator is and why it 
is important, 2) how targets for the indicator were established, 2) current 
condition of the indicator, 4) forecasts of the probable trend for the indicator, and 
5) a description of the monitoring and reporting which will accompany inventory 
of the indicator; and 

�  clear linkages between short-term operational plans and the SFMP. 
 
Achievement of SFM on the Mackenzie DFA requires the strong commitment of Canfor, public 
stakeholders, and managing agencies to embrace innovative methods and technology.  Novel and 
innovative approaches are being employed to obtain meaningful public input and participation, 
and to examine how a diversity of potentially competing values can be accommodated and 
effectively managed to meet the goal of SFM.  This SFMP is a document that will evolve through 
time in response not just to changes in technology and knowledge but also to changes in socio-
economic needs and values, changes in government policy, and to stochastic natural factors such 
as wildfire and insect infestation.  Successive iterations of the SFMP will emphasize the continual 
improvement of management practices and resultant outcomes on the land base, such that the 
concurrent sustainability of the social, ecological, and economic values that collectively defines 
SFM is achieved. 
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COMMITMENTS TO SUSTAINABLE FOREST MANAGEMENT �
 

Canadian Forest Products Ltd. (Canfor) believes in conducting its 

business in a manner that protects the environment and ensures 

sustainable forest development. The following Environmental Policy and 

Sustainable Forest Management (SFM) Commitments will detail the 

commitments to SFM for the Fort St. James Defined Forest Area (DFA). 

These commitments are available and communicated publicly.  
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1.0 INTRODUCTION & OVERVIEW  
 
Forests have been valued as a source of natural resources throughout human history.  In the past 
century, forests of British Columbia (BC) have been chiefly valued for the economic potential of 
timber.  Society, however, has become increasingly aware that forests provide a wider set of 
economic, social, and environmental values.  Stakeholders within the forest industry have 
recognized that management of this broader range of values can occur without detriment to the 
economic potential of timber.  Forest development in this context has become known as 
sustainable forest management (SFM). 
 

Sustainable Forest Management has been defined as: “management to maintain 
and enhance the long-term health of forest ecosystems, while providing 
ecological, economic, social, and cultural opportunities for the benefit of present 
and future generations” (Natural Resources Canada 2001-2002). 

 
SFM requires that all resource values be considered in making decisions about, and managing, 
forest development.  One way to accomplish this is through forest management decisions that are 
transparent, systematic, predictable, and that include processes for public participation and 
continual improvement. 
 
Evidence of the importance of SFM comes from consumers of forest products who are 
increasingly demanding that forests be managed on a sustainable basis.  This demand has resulted 
in the emergence of forest certification as policy in the forest industry.  Many forest certification 
programs work toward assuring the public that forest management is guided by standards 
considered critical to sustaining multiple forest values.  The forest industry of BC is a part of a 
much larger global forest products marketplace and stakeholders of this industry have 
increasingly become aware of the importance of certification in maintaining their position in this 
marketplace.  The Sustainable Forest Management Plan (SFMP) for the Mackenzie Defined 
Forest Area (DFA) was developed to achieve certification to Canadian Standards Association 
(CSA) Standard Z809 and thereby to provide forest managers in the Mackenzie area with a 
management system enabling sustainable forestry.  
 
Benefits and efficiencies for government, licensees and the public may also be generated by 
linking the SFMP and operational plans.  Licensees may benefit by adopting measures and targets 
developed through the SFMP process to operational plans; government may benefit by knowing 
that measures and targets legally established in operational plans have been developed in an open, 
reasoned, and scientific manner reflective of local values; the public will benefit by having a 
transparent process by which licensees report annually on their performance and their ability to 
meet established targets. The result is an increase in public confidence in multi-value forest 
management. The plan will continue to evolve and expand as forestry practices and values change 
over time. This evolution of the SFMP is to be expected in a management system predicated upon 
continual improvement of management activities and forest stewardship. 

1.1 Signatories to the SFMP 

Each party signatory to the SFMP is committed to the development, implementation, and 
maintenance of SFM in the Mackenzie DFA.  The signatory to this SFMP is:  

�  Canfor – Mackenzie Division  
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1.1.1 Signatory Background  

Based in Vancouver, BC, Canfor is one of the largest producers of softwood lumber and among 
the largest producers of northern softwood kraft pulp in Canada.  The company also produces 
additional forest products such as oriented strand board, paper and remanufactured lumber 
products.  Canfor’s Mackenzie Division operates one sawmill with a capacity of approximately 
3,300,000 m3/year and is an important employer and contributor to economic activity for the 
nearby town of Mackenzie.  The annual allowable cut (AAC) for Canfor’s Mackenzie Division is 
approximately 1.08 million m3/yr. 
 

1.1.2 Commitments to SFM by Canfor 

As a preparatory step to CSA SFM certification Canfor has adopted a forest management system 
(FMS) certified to the International Organization for Standardization (ISO) 14001 standard for its 
forest operations. Serving as a vehicle to ensure that public participation and performance 
requirements are met in a predictable and systematic fashion, a certified FMS is essential to 
ensure the fulfillment of all CSA SFM requirements.  
 
Other Canfor commitments: 
 

�  develop and maintain a scientifically credible, structured, yet flexible plan for 
SFM within the Mackenzie DFA that incorporates strategic level requirements; 

�  manage all operations such that they comply with or exceed all legal 
requirements; 

�  encourage and provide opportunities for local First Nations to become involved 
in the development of the SFMP and resulting operations, while respecting their 
rights and interests; 

�  provide opportunities for communities, environmental groups and scientists to 
participate in planning and implementation in ways that reflect their interests and 
concerns efficiently in both time and cost and in ways that are effective for both 
stakeholders and resource managers; 

�  identify, evaluate and control potential environmental risks and implement 
appropriate preventative measures; 

�  communicate, inform, and promote awareness regarding environmental activities 
with employees, First Nations, and stakeholders; 

�  develop and maintain a monitoring and evaluation program that supports decision 
making through evaluations, feedback and reports on the sustainability of social, 
ecological and economic values; 

�  use adaptive management to guide knowledge acquisition, monitoring protocols 
and the incorporation of advances in SFM science and technology such that 
management plans and practices continually adapt and move towards concurrent 
sustainability of social, ecological and economic values; 

�  commit to evolving processes that ensure work site health and safety standards 
and provide conditions and safeguards for the health and safety of employees and 
the public; and 

�  conduct timely audits of environmental management systems and SFM 
parameters, and implement corrective measures as required. 
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Canfor’s commitments to SFM and Environmental policy are made publically available at: 
http://www.canfor.com/responsibility/environmental/policies  

2.0 THE DEFINED FOREST AREA 

���������	
����	���
���������

The Mackenzie DFA is situated in the northeast interior of BC wholly within the Mackenzie 
TSA.  Spanning approximately 6.1 million hectares, the Mackenzie TSA is among the largest 
TSAs in the province.  The TSA lies within the Northern Interior Forest Region and is under the 
administration of the Mackenzie Forest District Office.  Adjacent TSAs include the Cassiar and 
Fort Nelson TSAs to the north, the Fort St. John and Dawson Creek TSAs to the east and the 
Prince George TSA to the south and west (Figure 1). 
 
The dominant natural features of the Mackenzie TSA are the Rocky Mountains and the Rocky 
Mountain Trench.  Oriented northwest/southeast through the center of the TSA, the Trench is 
bordered by the rugged Rocky Mountains to the east and the gentler Omineca Mountains to the 
west.  Construction of the WAC Bennett Dam in the 1960s flooded the lower reaches of the 
Trench within the southern half of the TSA to create the narrow, 360 km long Williston Reservoir 
covering approximately 177,000 ha.  
 
A variety of parks, ecological reserves and protected areas occur in whole, or in part, within the 
TSA.  The most notable in size are the provincial parks and associated protected areas: Omineca, 
Tatlatui, Kwadacha Wilderness, Chase, Finlay-Russel and Dune Za Keyih. 

2.2 Biophysical Description 

Most of the TSA is characterized by diverse mountainous terrain although the southernmost 
portion is distinguished by relatively flat terrain or low rounded hills, broad valleys and numerous 
lakes and wetlands.  The climate is Continental-Temperate to Sub-Boreal with average daily 
temperatures below freezing for half the year.  Approximately three-quarters of the annual 
precipitation fall as snow. 
 
Forests are primarily mixed stands with the predominant commercial species being Engelmann 
spruce (Picea engelmannii), white spruce (Picea gluaca) 1, lodgepole pine (Pinus contorta) and 
subalpine fir (Abies lasiocarpa) 2.  Several deciduous species such as birch and aspen are also 
present; however, commercial utilization is on a small scale.   
 
Five biogeoclimatic (BEC) zones, which reflect broadly homogenous climatic regimes, occur on 
the Mackenzie TSA.  These BEC zones can be generally described as follows: 

�  Alpine Tundra (AT) is the uppermost BEC zone.  It is essentially void of trees except for 
dwarf forms that occur in the zone’s lower elevations.  At upper elevations rock, ice and 

                                                
1 Spruce in the DFA may be white spruce, Engelmann spruce, or a hybrid of the two. Due to difficulties in 
distinguishing the two species and the hybrids, the term “spruce” is generally used to describe all three. 
2 Although the fir in the DFA is subalpine fir, it is commonly referred to as “balsam”, but it is not balsam fir (Abies 
balsamea). . 
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Figure 1.  Areas over which Canadian Forest Products Ltd. conduct forest development 
operations within the Mackenzie Defined Forest Area in north-central British Columbia. 
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snow dominate with vegetation limited to shrubs, herbs, mosses and lichens. The 
climatic is cold and harsh with a short brief growing season. 

�  Engelmann Spruce – Subalpine Fir (ESSF) is a forested subalpine zone occurring 
below the AT.  Forests are continuous at lower elevations but give way to 
parkland at upper elevations.  Engelmann spruce and subalpine fir are the 
dominant species although lodgepole pine occurs on drier sites.  The climate is 
severe with cool short growing seasons and long cold winters.   

�  Spruce Willow Birch (SWB) is the most northerly subalpine zone in BC and 
occurs in the northern part of the TSA above the BWBS.  Lower elevations of the 
SWB support open forests of predominantly white spruce and subalpine fir.  At 
higher elevations subalpine fir and deciduous shrubs dominate.  The climate is 
severe with cool brief growing seasons and long cold winters. 

�  Sub-Boreal Spruce (SBS) zone occurs at lower elevations typically on gently 
rolling plateaus and valley bottoms in the southern portion of the TSA.  Forests 
are predominantly hybrid white spruce and subalpine fir.  Extensive stands of 
lodgepole pine occur on drier sites due to frequent fires.  The climate is 
characterized by relatively warm, moist but short growing seasons and severe 
winters with abundant snowfall. 

�  Boreal White and Black Spruce (BWBS) zone is found in the lower elevations of 
valleys primarily in the northern and western portions of the TSA.  Frequent fires 
have resulted in extensive successional forests of lodgepole pine and trembling 
aspen.  On gentle terrain stands of white spruce and trembling aspen are 
interspersed with black spruce bogs.  The climate features short growing seasons 
and long cold winters. 

 
Fish and wildlife are significant features with 319 species of terrestrial and aquatic vertebrates (24 
species of fish, 7 reptile species, 55 mammal species, and 233 bird species) occurring on the TSA.  
Most large carnivore and ungulate species native to BC are present, notably wolves, grizzly bears, 
black bears, wolverines, fishers, cougars, mountain goats, Stone’s sheep, elk, moose and caribou.   

2.3 Communities and Socio-Economic Description 

The Mackenzie TSA is sparsely populated with approximately 95% of the total estimated 
population situated in the community of Mackenzie; 4539 residents (BC Gov 2006).  The 
remaining population is located in small communities including Germansen Landing, Manson 
Creek, Fort Ware, Tsay Keh and a few other dispersed rural settlements. 
 
The town of Mackenzie is approximately 180 km north of Prince George and is located on the 
southeast end of Williston Lake.  The town offers a variety of professional and retail services, a 
hospital, access to college and university courses, a recreation facility, accommodation and 
meeting facilities.  The forest sector accounts for approximately 65% of the employment on the 
TSA and is the main driver of population change for the town.  Additional economic activities on 
the TSA include placer mining operations, tourism and recreation, trapping, the Kemess South 
Mine, the Mt. Milligan Mine, and exploration activities for the mining and oil & gas industries. 
 
Several First Nations have communities, claim traditional territories or have social and economic 
interests within the TSA.  These include the Tsay Keh Dene (formerly the Ingenika Band), the 
Kwadacha Nation (formerly the Fort Ware Band), the Takla Lake Band, the Nak’azdli First 
Nation, he McLeod Lake Band, the Gitxsan Nation, the Wet’suwet’en Nation and members of the 
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Treaty 8 Tribal Council (West Moberly First Nations, Saulteau First Nations, Halfway River First 
Nation).  The Kwadacha Nation and the Tsay Keh Dene have communities within the TSA (Fort 
Ware and Tsay Keh, respectively).   The Takla Lake Band has members of the Noostel Keyoh 
residing within the TSA. 
 
Effective Nov 14, 2014 the AAC for the TSA is approximately 4,500,000 m3/yr, of which a 
maximum of 950,000m3/yr is attributed to non-pine leading coniferous stands.  The AAC is 
apportioned to Canfor and Conifex in the form of renewable forest licenses, Mackenzie Fibre 
Management Corporation and several of the local First Nations as non-renewable forest licenses, 
as well as the BCTS apportionment to be sold on the open market. 

Table 1: Employment and Income within the DFA 

Employment Sector Number Employed Percent 
Total Income 

(millions) 
Percent 

Forestry 1821 70% $103 74% 

Mining and processing 0 0% $0 0% 

Fishing and Trapping 0 0% $0 0% 

Agriculture and Food 11 0% $0 0% 

Tourism 197 8% $4 3% 

High Tech. 6 0% $0 0% 

Public Sector 461 18% $18 13% 

Construction 32 1% $1 1% 

Other 75 3% $1 0% 

Non-basic 266    

TOTAL 2869  $127  

 Source: BC Stats, 2006 
Note: The remaining income estimates not represented in this table are in the form of 
transfer payments and other non-employment income. 

 
Although the forest industry cannot directly control the diversity of the economy for the 
community in which it operates, understanding the impact of that diversity is an important 
component of SFM. If the community is not economically diverse, it will not be resilient to 
economic shocks. Services could decline and thus skilled workers and their families may move to 
more stable areas. As an important economic player, Canfor can potentially influence local 
policies that would encourage economic diversity in their communities. 

2.4 The Mackenzie DFA 

The Mackenzie DFA occupies the southwest and east central portions of the Mackenzie TSA and 
covers approximately 2.12 million ha. The landscape is dominated by the Williston Reservoir 
with the rugged terrain of the Rocky Mountains to the east and gentler terrain of the Omineca 
Mountains transitioning to the Omineca Plateau to the west. Although the DFA covers 2.12 
million hectares, the Crown Forest Land Base (CFLB) is 1.60 million hectares. Of this, only 
922,293 hectares, or 41.9%, is in the Timber Harvesting Land Base (THLB).  
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Table 2: A summary of land classification in the Mackenzie DFA3  
 

 
 
Forested areas are dominated by coniferous species, mainly lodgepole pine and spruce, but also a 
significant component of subalpine fir. Minor amounts of black spruce (Picea mariana) and 
deciduous species – trembling aspen (Populus tremuloides), poplar4 (Populus balsamifera ssp.), 
and white birch (Betula papyrifera) are also present. Figure 2 show the species distribution in the 
THLB in the DFA.  
 
Because of the size of the area and relatively short history of resource development in the DFA, 
and the TSA in general, there are many areas, particularly the north and west portions of the 
DFA, that are remote and inaccessible. As a result, there is an abundance of forests that are 

                                                
3 Based on data used for forest modelling exercise, DFA boundary adjustments were finalized later 
4 Both balsam poplar (Populas balsamifera ssp. balsamifera) and black cottonwood (Populus balsamifera ssp. 
trichocarpa) occur in the DFA and the terms “poplar” and “cottonwood” are often used interchangeably. We will refer 
to both as “poplar” 
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classified as “old”5 in the DFA. In excess of 700,000 hectares of forests are considered old, of 
which about 385,000 hectares are in the THLB. Figure 3 shows the age class distribution in the 
NHLB and THLB on the DFA. 
 
Other ecological features such as wildlife and fisheries, and socio-economic features such First 
Nations, communities, population characteristics, and economic activity in the DFA mirrors that 
found in the TSA in general. 

  

 
 

 

 

 

 

 

 

 

Figure 2.  Species distribution in the timber harvesting land base in the Mackenzie DFA. 

The DFA encompasses several Landscape Units which, for the most part, correspond to their 
Resource Management Zone (RMZ) designation as outlined in the Mackenzie LRMP. The 
Mackenzie LRMP designates each RMZ under one of six categories: 

�  Protected Areas – areas to be protected for their natural, cultural heritage, and/or 
recreational values. Resource development is prohibited in these areas. 

�  Settlement – areas reflecting existing community boundaries 
�  Enhanced – areas managed with an emphasis is on resource development 
�  General – areas managed for a balance of extractive and non-extractive uses/values 
�  Special – areas managed with an emphasis on non-extractive values with restricted 

resource development 
�  Special: Wildland – areas managed with an emphasis on conservation to the exclusion of 

timber harvesting 
 
In addition to general objectives that are applicable to all RMZs, each RMZ has specific 
objectives associated with them. These objectives reflect the various social, economic, and 
ecological values placed upon the RMZ. To the extent possible, this plan is meant to be consistent 
                                                
5 Old is defined as per the “Biodiversity Guidebook” and the Mackenzie LRMP 
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with the intent of the Mackenzie LRMP. Table 3 lists the Ecosections, BEC Zones, and RMZs 
that fall within the DFA and their respective RMZ category. 
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Figure�!�   Age class distribution in the non-harvestable and timber harvesting land base in 
the Mackenzie DFA.  

 

Table 3.  A summary of operating areas within the Mackenzie DFA. 

Ecosection BEC Zone LRMP RMZ Designation 

Manson 
Plateau 
Southern 
Omineca 
Mountains 
Parsnip Trench 

BWBS 
ESSF 
SBS 
AT 

30 Germansen Mountain Enhanced 
33 Manson River/Eklund Enhanced 
35 Gaffney Enhanced 
37 Blackwater Enhanced 
29 Twenty Mile Creek General 
34 Klawli General 
31 South Germansen / Upper 

Manson 
General / Special 

32 Jackfish Special 
Western Muskwa 
Ranges 

ESSF 
BWBS 
SWB 
AT 

11 Buffalohead* Enhanced 
12 Lower Akie* Enhanced 
21 Collins – Davis Enhanced 
15 Akie River Enhanced 
14 Pesika General 

Misinchinka 
Ranges 
Peace Foothills 

ESSF 
SBS 
SWB 
AT 

21 Collins – Davis Enhanced 
18 Lower Ospika General 
24 Nabesche General 
26 Schooler General 
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38 Parsnip* General 
39 Clearwater General 
17 Upper Ospika Special 
36 Selwyn Special 

Babine Upland 
Parsnip Trench 
Nechako Lowland 

ESSF 
SBS 
AT 

42 Philip Enhanced / General 
37 Blackwater Enhanced 
35 Gaffney Enhanced 
41 Nation River Special 

McGregor Plateau 
Northern Hart 
Ranges 
Parsnip Trench 

ESSF 
SBS 
AT 

40  Misinchinka  Enhanced / Special 

 *Many of these are split amongst licensees as the salvage of dead pine continues. 

2.5 Existing Processes within the Mackenzie DFA 

2.5.1 Public Processes  

An SFMP is not a stand-alone initiative, isolated and insulated from other planning processes.  
Rather, the SFMP is based on, and extends other existing strategic planning processes such as the 
Mackenzie Land and Resource Management Plan (LRMP; BC Gov 2000) and more operational 
plans such as Canfor’s Forest Stewardship Plan. 
 
The LRMP, while not Government policy, is an integrated resource plan with the objective to 
provide a publicly approved vision for the use and management of provincial lands and resources 
in the Mackenzie TSA.  Development of the LRMP required the involvement of local 
stakeholders, representing a wide range of interests and values.   Interests and priorities 
represented by participants included conservation of wildlife including rare or endangered 
species, economic development, recreation, tourism, hunting, commercial and recreational 
fishing, guide outfitting, community stability, cultural heritage, agriculture, exploration/mining 
and forestry.  Respect and recognition of different viewpoints were key operating principles 
which led to consensus among the LRMP participants and eventual approval of the document by 
Government.   
 
The Mackenzie LRMP provided seminal work towards the SFMP as follows: 

�  broad zones, defined on digital maps, within which management emphasis was 
designated as protected (i.e., a de-emphasis of resource development), 
settlements, enhanced management, general management, special management, 
and special wild land; 

�  objectives that guide management of natural resources in each zone;  
�  strategies for achieving the objectives; and 
�  a socio-economic and environmental assessment of the plan. 

 
The LRMP Monitoring Committee is no longer an active group in Mackenzie.  
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In keeping with legal requirements, Canfor Mackenzie Division’s Forest Stewardship Plan (FSP) 
was available for public review and comment prior to approval.  Canfor also regularly contacts 
and interacts with individual stakeholders that may be affected by their operations.  

2.5.2 Other Planning Processes  

In addition to the LRMP, there are several other planning processes for the Mackenzie TSA 
(Table 4). These are generally inter-organizational processes that bring together managing 
professionals and affected stakeholders to develop broad strategies for particular aspects of the 
forest resource. 

Table 4. Active planning processes on-going in the Mackenzie TSA.  

Planning Process Objective Status 
Landscape Objective 
Working Group 

Development of strategies to 
achieve landscape-level 
objectives as they pertain to 
spatial and temporal retention 
such as OGMAs, old, old interior 
and patch size management. 

The working group is functional 
and includes all major licensee 
and most of the non-renewable 
licensees as partners.  Annually 
the licensees share their future 
and historic harvest, road and 
wildlife retention data.  A 
master set is built and analysis 
for old growth, interior old and 
patch size are completed using 
all data. 

Northern Caribou Recovery 
Implementation Group 

Development of a Recovery Plan 
for northern caribou herds. This 
process will allow the province 
to meet its obligations as a 
signatory of the National Accord 
for the Protection of Species at 
Risk in Canada.  

A finalized Recovery Action 
Plan is to be submitted for 
economic and social impact 
assessment in fiscal 2006/07 – 
nothing has come out of this 
process as of yet. The Group 
has not been active for a few 
years to date (Jan 2012). 
 

Mountain Goat Management 
Team 

Development of a habitat supply 
model and management 
strategies for Mountain Goats in 
the Mackenzie TSA. 

Project is in the second phase of 
an adaptive management trial to 
determine goat disturbance by 
resource development. Habitat 
modeling is on-going. 
The group has not been active 
for a few years to date (Jan 
2012). 
 

Pine Stem Rust Working 
Group 

Development of management 
strategies to reduce or mitigate 
the effect of pine stem rusts on 
regenerating forests. 

Draft management strategies 
have been developed and 
implemented. Monitoring for 
efficacy is on-going. The 
Working Group is not currently 
active (Jan 2012). 
 

Silviculture Strategy (Type I Development of silviculture A Type I Silviculture Strategy 
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and II) regimes to address critical issues 
in timber supply. 

was completed on the TSA in 
March, 2001. A Type II 
Strategy was completed in 
October, 2003. The next TSR is 
scheduled for release in 2014 
and new information may be 
available at that time. 
 

Ungulate Winter Range Development of management 
strategies for areas identified as 
critical winter range for selected 
ungulates. 

UWRs for stone sheep, elk, 
mountain goat, and caribou 
have been designated within the 
DFA. Additional UWRs for 
caribou have been identified 
and are being developed 
through the MLNRO’s 
ecosystem specialists 
regionally. 
 

Mid-term Timber Supply 
Working Group 

Group’s objective is to mitigate 
the falldown in mid-term timber 
supply due to the MPB epidemic 

Work is on-going with potential 
strategies being identified, 
analyzed, prioritized, and 
implemented. The next TSR is 
scheduled for release in 2014 
and new information may be 
available at that time. 
 

2.6 First Nations 

Of the 10 First Nations with interests within the Mackenzie TSA, 8 have asserted traditional 
territory within the Mackenzie DFA. Traditional values of First Nations found within the DFA 
include; 

�  Sites of historical or cultural significance, 
�  Camp sites or cabin sites, 
�  Trails and travel corridors, 
�  Hunting, fishing, and trapping areas, 
�  Important wildlife habitat area, 
�  Berries and other food plants, 
�  Herbs and medicinal plants. 

 
Forestry is the main sources of employment for most First Nations within the TSA, trapping 
fishing and guiding are also important activities. First Nations within the DFA depend heavily on 
hunting, fishing and gathering natural foods for sustenance. 

2.6.1 Tsay Keh Dene   

Tsay Keh Dene’s traditional territory spans north to Mt. Trace, west to South Pass Peak, 
south to the Nation River, and east to Mount Laurier, encompassing a large portion of the 
central area of the TSA. The Tsay Keh Dene has four reserves in the TSA totaling 201 
hectares. 
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With approximately 380 members, the focus of the Tsay Keh Dene is largely around 
Tsay Keh, a community of approximately 200 located at the north end of Williston Lake. 
The community was established in 1968 when the Tsay Keh Dene were displaced by the 
flooding of the Williston Reservoir. Access to the community is primarily through small-
plane air travel, or via an all-weather logging road. 
 
Tsay Keh Dene is currently at Stage 4 of the six-stage treaty negotiation process; 
however they have been so since 1996. 

2.6.2 Kwadacha Nation   

The Kwadacha Nation traditional territory occupies the northern portion of the TSA from 
the Akie river northward with 387 ha. of reserve land. The main community is Fort Ware 
where many of the bands 442 members reside.  
 
Fort Ware lies at the confluence of the Fox, Kwadacha, and Finlay rivers in the Rocky 
Mountain Trench and is one of the most remote communities in British Columbia. Access 
to the community is predominantly through small-plane air travel, or via an all-weather 
logging road. 
 
The Kwadacha Nation are members of the Kaska Dena Council and are currently at Stage 
4 of their treaty negotiations. Negotiations were suspended in 2003 and resumed in late 
2008 with several Agreement in Principle chapters tabled and discussed. In November 
2008, the Kwadacha joined the Province and BC Hydro to sign the Kwadacha First 
Nations Final Agreement whereby historic damages from the creation and operation of 
the W.A.C. Bennett Dam and Williston Reservoir were awarded. 

2.6.3 McLeod Lake Indian Band   

Encompassing an area from near Takla Lake in the west, north to the Peace Arm of Williston 
Lake, south to Summit lake, and east to the Alberta border, The McLeod Lake Indian Band 
traditional territory covers the southern portion of the Mackenzie TSA.  
 
The community of McLeod Lake is located on Highway 97 just south of the TSA boundary. 
Established as Trout Lake Fort in 1805 by explorer Simon Fraser, McLeod Lake is home to about 
200 residents and is known as the first fur-trading post west of the Rockies.  
 
On March 27, 2000, the approximately 450-member band signed the McLeod Lake Indian Band 
Treaty No. 8 Adhesion and Settlement Agreement.  McLeod Lake is pursuing a self government 
agreement under the BC treaty process and is currently at Stage 2 of that process.  

2.6.4 Takla Lake Band 

The Takla Lake Band traditional territory in the TSA covers the area surrounding Germansen 
Landing including the Duckling creek, Nina creek, Jackfish creek, and Twenty Mile creek 
watersheds. The Noostel Keyoh of the Takla Lake Band reside in the area around Germansen 
Landing and Manson Creek.  
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The Takla Lake Band is a member of the Carrier Sekani Tribal Council and is currently in stage 4 
of the treaty negotiation process. The main community for this 587-member band is on North 
Takla Lake Indian Reserve near Takla Landing.  

2.6.5 Nak’azdli First Nations 

Covering the southwest portion of the TSA, the Nak’azdli First Nations traditional territory spans 
from Blue Lake in the northwest to the southern-most point of the TSA. Based largely out of the 
Nak’azdli Indian Reserve adjacent to Fort St. James, the 1560 members of the Nak’azdli First 
Nations are part of the Carrier Sekani Tribal Council. As with the Takla Lake Band, the Nak’azdli 
First Nations is also at stage 4 of the treaty negotiation process. 

2.6.6 Halfway River First Nation   

The Halfway River First Nation, along with the McLeod Lake Indian Band, West Moberly First 
Nations and Saulteau First Nations, are members of the Treaty 8 Tribal Council. Their traditional 
territory in the Mackenzie TSA lies to the north of the Peace Arm of Williston Lake following the 
east side of the Ospika River northward. The main community of the Halfway River First Nation 
is located on a reserve on the Halfway River, approximately 100 km northwest of Fort St. John.  

2.6.7 West Moberly First Nations   

From the Akie River in the north, south along the Rocky Mountain trench, then west along the 
Omineca River, the West Moberly First Nations traditional territory covers the southern and east-
central portions of the TSA. The main community is located at the west end of Moberly Lake, 
approximately 90 km southwest of Fort St. John. West Moberly First Nations are members of the 
Treaty 8 Tribal Council. 

2.6.8 Saulteau First Nations   

The Saulteau First Nations traditional territory within the Mackenzie TSA mirrors that of the 
West Moberly First Nation. Similarly, the Saulteau First Nation is also based out of Moberly 
Lake. The reserve and community is located at the east end of Moberly Lake about 100 km 
southwest of Fort St. John on Highway #29. Saulteau First Nations are members of the Treaty 8 
Tribal Council. 

2.6.9 Treaty 8   

Treaty 8 was originally a treaty settlement negotiated between the Government of Canada and 
First Nations in northern Alberta, northwest Saskatchewan and the southern Northwest 
Territories. In 1899, the treaty was extended into British Columbia to include eight First Nations 
bands in the northeast corner of the province. 

All bands, with the exception of McLeod Lake, are in discussions with BC and Canada outside 
the treaty process. Five of these seven bands (Blueberry River, Doig River, Halfway River, 
Prophet River and Saulteau) are part of the Treaty 8 Tribal Association tribal council. The other 
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two bands (Fort Nelson and West Moberly) are unaffiliated, although non-tribal council member 
West Moberly is a member the T8TA political body, which is registered under the B.C. Societies 
Act. 

McLeod Lake Indian Band, which did not originally adhere to Treaty 8, signed onto the treaty in 
2000. It is now negotiating a self-government agreement independently within the BC Treaty 
Commission six stage treaty process. 

There are issues that were set aside when BC and Treaty 8 First Nations signed a memorandum of 
understanding in 1998 on oil and gas development and the protection of treaty and Aboriginal 
rights. In addition to these "set aside" issues, BC and the Treaty 8 First Nations are currently 
negotiating revenue-sharing arrangements. 

In addition, Canada has accepted the Treaty Land Entitlement claim of the Halfway River and 
West Moberly First Nations and the Blueberry River and Doig River First Nations respecting 
alleged shortfall in their original Treaty 8 land entitlement. Canada subsequently sought the 
involvement of B.C. in the negotiations to resolve the claims. B.C. agreed to participate in 
February 2003. 
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3.0 THE PLANNING PROCESS  

3.1 Purpose and Context 

Canada’s forests represent a significant national and international resource.  Recognition of the 
essential contribution of forests to social, economic, and environmental well being at local, 
national, and international scales has resulted in a commitment by Canada to maintain forest 
health and to manage forests in a sustainable fashion.  In 1995, and subsequently updated in 2003 
and 2008, the Canadian Council of Forest Ministers (CCFM) established six criteria (i.e., broad 
management objectives), a list of associated elements (i.e., concepts that define the scope of a 
criterion), and indicators to gauge SFM at the national level.  To provide a local context to SFM, 
the CSA adopted the six CCFM criteria but revised the CCFM elements to support their 
application at the level of a Defined Forest Area.  These revised elements and associated values, 
objectives, criteria, indicators and targets support implementation sustainable forest management 
at the local level.  The CSA set forth CSA Standard Z809-08 that defines the requirements and 
provides guidance for implementing SFM on a Defined Forest Area. 
 
The SFMP provides a structure that links strategic goals and objectives to operational activities 
under dynamic economic, social, and environmental conditions and values.  The SFMP was 
developed within context of current management planning requirements and legislation such as 
the Forest Range and Practices Act (FRPA), meets the requirements of CSA certification, and is 
consistent with provincial funding initiatives.  It provides managers with a process to develop and 
implement operational strategies, measure response to those strategies, and initiate needed 
changes to continually improve decision-making and management practices for a wide range of 
forest values.  . 
 

 

Figure 4.  The continual improvement model for SFM (CSA 2008).  The steps that define 
an adaptive management approach should be incorporated within this model. 
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3.2 CSA Requirements 

This SFMP serves as the primary guidance document as it translates SFM commitments to 
management actions. It also documents the manner by which Canfor will adhere to the CSA’s 
recommended requirements for certification. Canfor will ensure the SFMP incorporates all 
relevant information and is readily understandable to interested parties. The specific performance 
requirements recommended by the CSA standard were adhered to in construction of the SFMP, 
and relevant documentation was presented during the registration audit. 
 

3.3 Structure and Responsibility for Implementing SFM 

3.3.1 Public Involvement  

Canada’s forests are primarily owned by the public. Participation by an informed public is 
essential to define the multiple values of SFM desired by Canadians, to ensure that the best 
available information is acquired, and to promote input to, and acceptance of, the resultant goals 
and management activities of SFM.  The CSA stresses public participation in the development of 
a SFMP.  The participatory process includes broad public consultation during the development of 
the local Indicators, measures, and targets and management strategies, promotes open discussions 
and transparent decisions, and helps ensure that complex concepts are expressed in a fashion that 
is understandable by all. 
 
The public consultation process used for the development of the Mackenzie LRMP contains 
many of the public participation requirements of CSA Standard Z809-08.  To support the 
development of this SFMP, the signatories have engaged in an enhanced and thorough 
consultative public process for local stakeholders.  Involvement of the public ensured that local 
perspectives were incorporated into SFM and the SFMP.  Additionally, this approach allowed 
stakeholders the opportunity for ongoing learning and provided a forum for continual stakeholder 
input and influence on decisions and the resolution of contentious issues. 
 
The consultative public process was undertaken by Canfor, BCTS and a public advisory group 
(PAG) consisting of members recommended by a Stakeholder Analysis6 conducted by the SFMP 
Steering Committee.  The PAG is referred to as the Mackenzie DFA Public Advisory Group (See 
Appendix A).  

3.3.2 First Nations Involvement  

First Nations hold a unique position in Canada and as such, have a legally protected right to 
participate in the development and review of resource management strategies or plans in areas 
they assert to be traditional territories, including Crown lands outside areas where treaties apply.  
Canfor respects First Nations interests in sustainable forest management, and will facilitate the 
involvement of First Nations in the SFMP. 
 
As much as possible, First Nations participation was a part of the overall Public Involvement 
Process.  First Nations participation was limited by;  

                                                
6 Stakeholder Analysis is a supporting document to the SFM Plan and is maintained by the signatories. 
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�  Geography – many First Nations centers are remote and require extensive travel, 
�  Capacity – lack of capacity has repeatedly been cited by First Nations as a barrier to 

effective participation. With the forest, mining, and petroleum industries continuously 
seeking input, First Nations often lack sufficient technical staff or resources needed to 
provide input into the many planning processes and development proposals placed before 
them. 

 
Documentation is evident in PAG Records which demonstrate efforts to encourage First Nations 
involvement.   

3.3.3 Responsibilities 

Ownership Responsibilities 

Canfor’s forestry operations on the Mackenzie DFA are managed under a Renewable Forest 
License Tenure (Forest License A15384) granted by MFLNRO under authority of the Forest Act 
of BC.  The renewable forest license signed between Canfor and the BC Government represents a 
legally binding contract with associated rights and responsibilities.  Canfor’s management of 
operations must be conducted within provincial forestry legislation and policy.   
 

Table 5.  Area of operations within the Mackenzie DFA7.  

Mackenzie SFMP Signatories Signatory DFA 
(gross ha.) % of Total DFA 

Canfor Mackenzie Division 

(Non-Productive) 

1,105,370 

212,235 

83.8% 

16.2% 

Total Mackenzie DFA 1,317,606 100% 

 
Areas excluded from the DFA include woodlot license areas parks and protected areas and private 
property. On publicly owned land, responsibility and accountability for adherence to provincial 
and federal legislation and objectives, rests with the BC Provincial Government including 
MFLNRO and the Ministry of Environment (MOE).  MFLNRO, through its district office in 
Mackenzie, enforces all legal requirements associated with commercial forestry activities on all 
tenures within the forest district.  MFLNRO is responsible for over-seeing the stewardship of the 
land base, ensuring compliance with all applicable legislation and regulations and for 
administration of legal documents submitted by licensees in order to carry out forestry related 
business. 

Shared Responsibilities and User Rights 

Canfor operates under a volume-based tenure. An operating area agreement allows the major 
licensees in the TSA to operate in distinct areas of the TSA with some degree of autonomy.  

                                                
7 Based on the final Licensee Operating area coverage produced February 2007 after negotiations 
completed on delineation of operating areas for BC Timber Sales 
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Canfor has no legal recourse to limit the use of the area by other licensed users.  The SFMP does 
not include any areas developed, leased, licensed, or under permit by users other than Canfor. 
Other users may include: 
 

�  Conifex Mackenzie Forest Products Inc.; 
�  Mackenzie Fibre Management Corporation; 
�  Non-renewable license holders (Tsay Keh Dene, Three Feathers Consortium, and 

Kwadacha First Nations); 
�  Woodlot license holders; 
�  Holders of license of occupation; 
�  Third party licenses to cut; 
�  Land leases; 
�  Trappers and Guides; 
�  Range and Grazing Tenure Holders; 
�  Mineral and energy tenures; 
�  Special use permits; and 
�  First Nation reserves. 

Table 6.  Mackenzie TSA Apportionment compared to projected DFA harvest. 

 
Licensee/Agency 

TSA Apportionment 
(m3) 

% Projected DFA 
Harvest (m3) 

% 

Signatories     
Canadian Forest Products Ltd.: 1,082,904 28.5 1,082,904 28.5 
     
Non-Signatories8     
 
BC Timber Sales (m3 advertised) 

 
768,886 

 
20 

 
768,886 

 
20 

Conifex Mackenzie Forest 
Products Inc. 

932,500 24 500,0009 24 

Mackenzie Fibre 800,000 21 800,000 21 
Kwadacha Natural Resource 
Agency 

53,404 1.5 150,00010 1.5 

Tsay Keh Dene Band. 53,404 1.5 150,00011 1.5 
Three Feathers Consortium 
Ainsworth Lumber Co. Ltd. 
(Deciduous) 

88,000 
50,000 

2 
1.5 

60,00014 
0 

 

Total 3,829,098 100 3,219,038 100 
 

                                                
8 Canfor, Conifex and Mackenzie Fibre are currently undergoing an operating area agreement to address the cumulative 
impacts in the DFA; this agreement is expected to be finalized sometime in 2013 (Apr 02, 2013) 
9 Estimated harvest based on discussion with other licensees. 
10 Estimated harvest based on discussion with other licensees. 
11 Estimated harvest based on discussion with other licensees. 
14 Estimated harvest based on discussion with other licensees. 
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Regulations 

Section 4 of Canfor’s Forest Management System Manual provides a summary of rights, 
responsibilities and regulations associated with Canfor’s operations and are publicly available. 
 
Applicable legislation and regulatory requirements primarily include the following: 

�  Forest Range and Practices Act (FRPA) 
�  Forest Stewardship Plans (FSP) 
�  Forest Act 
�  Road Permits 
�  Cutting Permits 
�  Forest Practices Code (FPC) of British Columbia Act 
�  Forest Development Plans (FDP) 
�  Silviculture Prescriptions   
�  Site Plans 
�  FPC Regulations 

SFMP Steering Committee Responsibilities 

The Mackenzie SFMP Steering Committee is responsible for assisting in the development, 
implementation and maintenance of the SFMP. The Steering Committee will provide corporate 
direction on the development of the MK SFMP.  The Steering Committee will be actively 
involved in the public participation processes, gathering and evaluating data, reporting, 
continuously improving the plan over time, and ensuring that the MK SFMP commitments are 
implemented within their organizations.  The Steering Committee will meet at least twice per year 
following the implementation of the plan to review the SFMP, continuous improvement, and any 
other business related to the MK SFMP. 
 
The Steering Committee has been reduced to just Canfor as a result of the 2012 departure of BC 
Timber Sales. 

Public Advisory Group Responsibilities 

The terms of reference (TOR) for the Mackenzie DFA Public Advisory Group outlines the: 
�  structure of the PAG;  
�  organizational structure used for the development of the SFMP;  
�  duties of PAG members, its advisors, and the SFMP reviewers;  
�  schedules for development of the SFMP, including public consultation and 

communications;  
�  how PAG satisfaction is measured, and 
�  basic operating rules for the public involvement process.  

 
Complete details on the responsibilities of the Mackenzie DFA Public Advisory Group are 
provided in the Terms of Reference document.  
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Manager and Employee Responsibilities 

Effective implementation of the SFMP requires that Canfor’s responsibilities be clearly and 
unequivocally stated.  In addition to the responsibilities outlined in Canfor’s commitments to 
SFM, Canfor will also commit to the roles and responsibilities for their management and staff as 
outlined in Table 7. Responsibilities of management and staff pertaining to individual 
indicators/measures are detailed in the Responsibility Matrices. 

3.4 SFMP Links to Federal and Provincial Documents 

Several policy, marketplace or professional forest management drivers are operative in BC.  
These initiatives have not been developed in unison, are not linked to a larger planning 
environment, and do not provide operational tools to address strategic-level forest management.  
The SFMP is an intensive and comprehensive planning document that integrates provincial 
legislative requirements, management strategies, and other forestry initiatives such that the 
requirements of CSA SFM certification are met.  The SFMP is implemented through operational 
plans.  Table 5 depicts the intent and purpose of the SFMP in terms of addressing the current 
range of legislation, strategies, initiatives and operational plans.   
 
Legislation and Policy provide a context to develop strategies and conduct forest-harvesting 
practices.  The SFMP follows the legal requirements and policies.  These include adherence to 
Federal Species at Risk legislation and regulations in the Provincial Forest Act or FRPA. 
 
Provincial Strategies provide input to SFMP in the development of management scenarios to 
support indicator targets.  Strategic plans influence forest management in the Mackenzie DFA.  
Some of these strategies may also provide the mechanism to address some SFM performance 
requirements identified in this plan. 
 
Supporting Documents and Initiatives provide guidelines and tools to assist in the implementation 
of the SFMP.  Federal standards provide guidelines for implementing management systems and 
standards to attain SFM certification.  Provincial initiatives provide and avenue to develop 
SFMP’s and provide the financial support fundamental to applying and improving SFM. 
 
Operational Plans are essential to the implementation of the SFMP.  The SFMP typically 
represents a 20 – 25 year planning window.  The time horizon of the SFMP precludes specific 
details of management activities on an annual basis.  Short-term plans that prescribe specific 
management activities will be developed in the context of contributing to the goals and 
implementation schedules of the SFMP.   
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Table 7. Roles and responsibilities for the management and staff of the signatories to the 
Sustainable Forest Management Plan (SFMP) for the Mackenzie Defined Forest 
Area. 

Senior Management – Canfor  
 develop, implement and maintain commitments to SFM 

 assign appropriate level of resources to implement the SFMP  

 define, document and communicate the roles, responsibilities and authority to implement and 
maintain the SFMP 

 conduct periodic management reviews of SFM – including the SFMP, monitoring results, 
annual reports, and internal/external audits 

 Implement appropriate changes to SFM due to the results of the management reviews 
SFM Representative – Canfor  
 Coordinate the development, implementation and maintenance of an effective PAG 
 Participate within the PAG following the agreed TOR 
 respect the roles, responsibilities, rights and ownership of all parties, both those involved and 

those not actively involved  
 provide/receive information to affected or interested parties concerning all aspect of SFM 
 track internal and external communication concerning SFM 
 develop, implement and maintain the SFMP – including participation in the development of 

local Indicators, measures, and targets 
 develop/deliver appropriate training for staff to implement and maintain SFM  

 develop/deliver appropriate training for contractors to implement and maintain SFM  

 develop, implement and maintain appropriate procedures (operational controls, monitoring, 
checking and corrective actions) to ensure effective delivery of the SFMP 

 develop, implement and maintain an effective adaptive management process to ensure 
continual improvement of the SFMP 

Operational Staff – Canfor  
 develop operational plans that reflect the SFMP’s goals and implementation schedules 
 Implement operational plans 
 implement inspections, monitoring and corrective actions as per the specific requirements 

outlined in the respective plans and operational controls 
 attend applicable training session to ensure effective implementation of SFMP 
 be knowledgeable about, and have access to, the SFMP and applicable supporting documents 
 follow applicable operational controls and procedures to ensure effective delivery of SFMP 
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Figure 5.  A schematic depiction of the linkages between the Sustainable Forest 
Management Plan for the Mackenzie Defined Forest Area, government led 
legislation, strategies, initiatives, and operational plans. 

4.0 ESTABLISHING THE FOUNDATION FOR SFM PLANNING  

The foundation for SFM planning was built upon the identification of stakeholders, determination 
of key management issues derived from stakeholder input and other planning processes, 
consideration of current management practices, inventory analysis, and determination of data and 
knowledge gaps.  Ultimately, this foundation assisted in the determination of locally appropriate 
description of forest values, criteria for sustainability and indicators upon which to assess the 
criteria, specific measures for indicators, targets for indicators, forecasting approaches, and 
associated decision support tools. 
 
The Mackenzie SFMP was initially established by Canfor and BCTS (the Steering Committee).  
In 2013 BCTS removed themselves from the Mackenzie SFMP process. 

4.1 Stakeholder Analysis 

Individuals and groups were selected for inclusion in the stakeholder analysis database based on 
their participation in past planning processes (e.g., the Mackenzie LRMP), their status as tenure 
holders (e.g., guiding, trapping), or through their identification as affected individuals and 
organizations (e.g., First Nations, property owners, government officials).  A total of 326 
individuals or organizations were identified during the process. Due to the relatively small 
population base and number of stakeholders identified, the Steering Committee determined that a 
formalized analysis was not required. Invitations to participate in the public planning process 
were delivered to all 326 identified stakeholders resulting in 16 attendees at the inaugural PAG 
meeting.  Membership was then reviewed on the basis of specific criteria (e.g., involvement, 
affectedness, influence, and contact priority).  As a result of this review a list of sectors (e.g., 
commercial tourism, forestry, government, outdoor recreation) and PAG members were 
identified.   
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The selection of stakeholder representatives through this process supports a balanced and 
representative mix of interests that are represented within the Mackenzie DFA’s public process.  
The identification of stakeholders is, however, an ongoing process.  New stakeholders will be 
identified in response to changes in values, ecological conditions, socio-economic opportunities, 
or management activities on the Mackenzie DFA.   
 
A number of key forest management issues in the Mackenzie DFA were identified during other 
initiatives and processes such as the LRMP and from stakeholder input through the PAG.  Key 
management issues provide a foundation for establishing measures and targets that are addressed 
within the SFMP.   

4.2 Practices Analysis 

A summary of current land management practices has yet to be completed for the Mackenzie 
DFA by Canfor. In the absence of such an analysis, Canfor has relied on TSR data with 
modifications to reflect current practices as outlined in Section 6.2.  

4.3 Inventory Analysis and Knowledge Gaps 

There are two components of an inventory analysis: 1) the collation or assembly of the required 
data available for developing an SFMP; and 2) the assessment of the quality and appropriateness 
of the data with respect to its end use.  Over the years, a number of land base inventories or 
assessments have been completed on all, or portions of, the Mackenzie DFA.  While not 
necessarily directed to indicators identified in this SFMP, these inventories collectively provide 
support for knowledgeable management decisions and SFM.  Completed inventories and 
assessments are summarized in the table below. 
 

Table 8. A summary of existing resource inventories and assessments that have been 
conducted on the Mackenzie Defined Forest Area. 

MFLNRO TSR Canfor Peace/Williston Other Known Maps 
Forest Cover  
Timber 
Harvesting Land 
Base  
Merchantable 
Land Base 

Amphibian 
Inventory  
Coarse Woody 
Debris  
Vegetation 
Resources 
Inventory  
Terrain stability 
Stream/Lake 
Assessments 
Archaeological 
Overview 
Archaeological 
Impact 
Forest Health 

Amphibian 
Inventory 
Passerine Birds  
Raptors Inventory  
Fisher Project  
Elk Census  
Sheep Census  
Goat Census 
 

Passerine 
Birds  
Caribou 
Census  
Moose 
Census  
Wolverine 
Project  
Goat Census 

Biogeoclimatic 
Ecosystem 
Classification 
Natural Disturbance 
Types 
Natural Disturbance 
Units 
Riparian 
Management Zones 
Protected Areas 
Strategy 
Caribou Management 
Zones 
Caribou Habitat 
Goat Habitat 
Mineral Licks 
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Ungulate Winter 
Ranges 
Grizzly Bear Habitat 
Moose Habitat 

 
Given that the SFMP is a living document, it is expected that there will be changes over time.  In 
a proficient management system, changes to the document or strategies will be consistent with the 
objectives of continual improvement in management activities and outcomes.  Identification of 
current gaps in data or functional relationships, and the development of strategies to address these 
deficiencies is a primary step to enable improvement.  The establishment of local level indicators 
and targets for the Mackenzie DFA supports the identification of required data and functional 
relationships. 

4.4 Decision Support Tools  

In order to effectively predict the outcome of a strategy or alternative forest practice, a variety of 
forecasting approaches and decision support tools are necessary.  Forecasting approaches include 
conceptual models derived from expert judgment, quantitative models built with data, and the 
development of alternative future scenarios to drive spatial and temporal simulations.  Decision 
support tools facilitate the decision making process which is often complicated by uncertainties in 
data, understanding and future events.   
 
Canfor’s Mackenzie Division has participated as an expert or as a stakeholder in a variety of 
Working Groups /Technical Committees including: 

�  Northern Caribou Recovery Implementation Group for North Central BC; 
�  Mackenzie Mountain Goat Management Team;  
�  Landscape Objective Working Group; and 
�  Pine Stem Rust Working Group. 

 
These technical committees have conducted several modeling scenarios including: 

�  habitat supply models for caribou, moose, wolves, goats, and grizzly bear; 
�  forecasting scenarios for patch size and seral stage forest harvesting 

strategies; and 
�  a riparian assessment model. 
�  Hazard identification and risk of forest pathogens 
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5.0 INDICATORS & INDICATOR MATRICES 

The PAG has identified one or more DFA specific values and objectives for each of the CSA 
defined elements. These values and objectives are summarized in this section. Core Indicators 
(included in the CSA standard) as well as local indicators and their respective targets have been 
developed to meet these local values and objectives. These terms, as defined by the CSA SFM 
Standard, are as follows: 
 
Value:  A DFA characteristic, component, or quality considered by an interested party to be 

important in relation to a CSA SFM Element or other locally identified element.   
Example:  When considering the CSA Element "Ecosystem Diversity", a DFA 
related value could be "Well balanced and functioning ecosystems that support 
natural processes" 

 
Objective:  A broad statement describing a desired future state or condition of a value. 

Example:  One objective for the value "Well balanced and functioning ecosystems 
that support natural processes" could be to "Maintain landscapes that support the 
natural diversity, variety, and pattern of ecosystems". 

 
Indicator:   A variable that measures or describes the state or condition of a value.  Indicators 

should be quantitative where possible. 
Example:  Using the previous value and objective, an indicator could be "The 
percentage of cut blocks consistent with coarse woody debris requirements in 
operational plans" 

 
Target:   A specific statement describing a desired future state or condition of an indicator.  

Targets should be clearly defined, time-limited, and quantified, if possible. 
Example:  For the coarse woody debris indicator, the target could be "100% of blocks 
will be consistent with coarse woody debris requirements. 

 
One of the PAG's major roles was to select the indicators to be included in the SFMP.  This 
involved defining what is to be measured and why it is important.  During this process the PAG 
applied a set of quality criteria when assessing proposed indicators. This set included: 
 
a) Measurability - targets can only be set for indicators that can be measured; 
b) Predictability - indicators whose future levels can be predicted with reasonable accuracy are 

needed; 
c) Relevance - indicators should be clearly applicable to their associated values; 
d) Understandability - indicators should be simple, clear, and easy to understand; 
e) Validity - indicators should be consistent with the scientific understanding of the value they 

measure and should be technically valid (objectively obtained, documented, comparable and 
reproducible); and 

f) Feasible- the process of monitoring indicators should be practical, cost-effective and efficient. 
 
 
SFMP indicators (core and local) and their targets are described in Section 5.7. A summary table 
showing all criteria and elements and associated local values, objectives, indicators and targets is 
provided in Appendix E.  
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In an SFMP, it is the indicators and targets that provide the performance measures that are to be 
met through on-the-ground forest management activities. This section provides a detailed 
description of each of the indicators and targets in the SFMP for the Mackenzie DFA. Core 
indicators prescribed in the latest CSA standard (Z809-08) have been integrated into the plan 
using the numbering system found within the standard. Indicator statements have been developed 
for each core indicator, and some core indicators incorporate more than one statement.  These 
serve to put the target into context against the core indicator and make the target easily 
measurable. Indicators provide information about present, or future, conditions of criteria and 
repeated measures or simulation modeling can be used to establish the actual or predicted 
direction and magnitude of change in criteria over time. In this way, indicators provide a 
foundation for the analyses required in the assessment of SFM.  Many of the previous plan 
indicators were very close to the set of core indicators, thus the targets used to measure these core 
indicators are familiar to the SFMP.  Full conformance is required for many targets (i.e., there is 
no variance).  Where full conformance may not be achievable, an acceptable level of variance is 
indicated for the target. 
 
The next step is to design and evaluate strategies to achieve these targets.  The process of 
evaluating a strategy includes what the current management practice is, and a forecast of the 
indicator's success in achieving the target in the future Criteria and Indicators (C&I) form the 
basis of a hierarchical framework developed to assist in the assessment of progress toward SFM 
and therefore, adherence to CSA Standard Z809-08. Criteria are essentially strategic-level 
management objectives intended to be applied to large areas (e.g., 100,000 to 5 million ha) over 
long time frames (i.e., from 100 to 300 years) and collectively they characterize the three forest 
values addressed by SFM: 1) ecological, 2) economic, and 3) social.  Criteria are intended to be 
assessed through repeated, long-term measurement of their associated indicators.  
 
Canfor monitors the achievement of targets annually. Monitoring procedures for each target in the 
SFMP are described below. Management strategies provide further direction to the performance 
measures (indicators and targets) and serve as a guide for the licensees in their annual monitoring 
activities. 

5.1 Objectives, Indicators & Targets 

The Mackenzie SFMP process has served to further refine the information and concerns of the 
local public.  Incorporating these concerns and ideas into individual licensee operations through 
the established indicators and targets and ongoing monitoring ensures long-term sustainability of 
the forest resource.  Any indicators established in this SFMP that are conducive to long-term 
projections are as noted below.   
 
Section 6.2 describes the plans, policies and management strategies that support the achievement 
of the targets in the SFMP. 

5.2 Base Line for Indicators 

The primary source of base line information for indicators is the initial monitoring report 
subsequent to adoption of the indicator.  Where existing indicators and targets were used to satisfy 
a core indicator, the baseline will be identified as that from the previous SFMP.  In some instances, 
particularly in the case of newly developed indicators, a baseline might be difficult to establish and 
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thus be absent in the plan.  In those situations, baseline information will become available through 
subsequent monitoring reports. 

5.3 Current Status of Indicators 

Current status of each indicator is as reported and updated in annual SFMP performance reporting.  
To obtain current information, please refer to the most recent monitoring report on the Mackenzie 
SFMP website: http://www.sfmpgtsa.com/ or 
http://www.canfor.com/responsibility/environmental/certification. 

5.4 Forecasting 

Forecasts are the long-term projection of expected future indicator levels.  These have been 
incorporated into the SFMP targets as predicted results or outcomes for each target.   
Often, the target for the indicator is in itself the predicted result or outcome.  The target is the 
predicted outcome or forecast for most of the SFMP indicators.  Generally, the target is being 
achieved for SFMP indicators, and it is expected these targets will continue to be met.  Indicator 
forecasts also provide predictions of future state relative to Elements, Values or Objectives. 

5.5 Regional Forecasting Related to the SFMP 

Mackenzie TSA Timber Supply Review  
 
The Mackenzie Timber Supply Area Rationale for AAC Determination, November 14, 201412, 
included sensitivity analysis around the shelf life of beetle killed pine and the harvesting of non-
pine stands in the short-term.  The analysis was conducted using information related to the timber 
harvesting land base, timber volumes, and management strategies to indicate future state 
projected out for a period of 400 years. Prior to the Chief Forester making his determination, the 
public was invited to review and comment on the Timber Supply Review (TSR). Additional 
information on the opportunities that were provided for public input can be found in the TSR 
discussion paper (October 2013) 13. Further information pertaining to assumptions and analysis 
can be found within the Chief Forester’s Rationale for AAC Determination for the Prince George 
TSA (November 2014). 
 
Ecosystem Representation Analysis 
 
Canfor recently completed an Ecosystem Representation Analysis across their operations in BC.  
This analysis was used to determine the relative abundance of ecosystem groups and highlight 
rare or uncommon groupings that may need special management.  This analysis supports the 
indicator and target for 1.1.1 Percent representation of ecosystem groups across the DFA. For 
more details on the analysis, please refer to the indicator detail sheet for 1.1.1. in Section 5.7. 

                                                
12 Reference: http://www.for.gov.bc.ca/hts/tsa/tsa16/ 
13 Reference: http://www.for.gov.bc.ca/hts/tsa/tsa16/ 
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5.6 Legal Requirements 

Awareness of legal requirements is essential when considering suitable Objectives for an Element 
and determining appropriate Indicators and Targets. Canfor ensures that specific legislation related 
to Objectives, Indicators and Targets is known and complied with by staying current with legal 
requirements.  Subscribing to commercial services, reliance on in-house staff or industry 
associations, and participating in joint legislative review committees are just some of the methods 
used by Canfor to remain current with legislation. 
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5.7 Indicators in the SFMP 
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5.8 Monitoring and Reporting 

The position/person responsible for ensuring the information needed is gathered and placed in the 
appropriate information management system will be identified in the Responsibility Matrix. The 
Responsibility Matrix will also indicate who is responsible for reporting on the various indicators. 



Mackenzie DFA Sustainable Forest Management Plan 
 

� �� � � � � 	 � � 
 � � 	 � � � � 
 � � � � � � � � � �� � � � � � 	 � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � � � � � � � � � �

� " �

A monitoring plan will be developed and implemented for each indicator. The monitoring plan 
will identify; 

�  The indicator  
�  The threshold/ targets for the indicator 
�  The measurement unit to be used 
�  The spatial/geographic scale to be used 
�  How frequent the data is to be collected 
�  The source of the data 
�  Knowledge gaps 
�  The estimated cost of monitoring 
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6.0 TACTICAL LEVEL PLANNING 

This section describes the aspects of SFM Planning that occur at the tactical planning level for the 
DFA, as outlined in the SFM Framework document.  The objective of the tactical level is to 
establish a detailed forest management strategy or scenario that is sustainable for a range of 
forestry related values.  This level localizes planning to meet the broad goals developed in the 
strategic planning level.  
 
Tactical planning includes defining the forest area and its present conditions as well as identifying 
and selecting values to be maintained in a sustainably managed forest.  At this level of planning, 
inventories are prepared and future forest conditions are forecasted.  If current conditions do not 
meet the goals of sustainability, a range of alternative strategies are designed and forecast to 
assess their effectiveness in meeting sustainability targets and goals.  The strategy that best meets 
the goals of sustainability is selected in consultation with the stakeholders. 
  
It is at this level that the DFA specific decision support tools for planning are implemented.  The 
decision support tools include: scenario design, forecasting, natural disturbance strategies, multi-
criteria analysis (MCA), and trade-off analysis.  The results of the implementation of these tools 
are used to assess the sustainability of current conditions and to design an alternative 
sustainability scenario, if necessary.  
 
Tactical level assessments and planning will identify strategies and best management practices 
that are considered sustainable.  The operational level is the place where those practices are 
described and implemented to meet sustainability targets. Operational level plans such as Forest 
Development Plans (FDPs), Forest Stewardship Plans (FSPs), and internal site plans are currently 
used for this purpose in the DFA. The indicators and targets detailed in Section 5.2 provide 
direction for the development of sustainability practices that are included within the SFM Plan 
and future FSPs. 
 
The process by which tactical level planning is undertaken includes: 

�  Assessing the current conditions, those that are external and those that are controllable by 
the signatories; 

�  Implementing the multi-criteria analysis and assessing sustainability values; 
�  Forecasting out current conditions under alternative scenarios; and 
�  Assessing the outcome against sustainability targets to develop a preferred scenario in an 

adaptive management framework. 

6.1 Assessment of Current Conditions 

The following provides an assessment of the current conditions for the Mackenzie DFA to 
determine if the current management strategies are sustainable (i.e. if the current practices and 
rules will result in the desired future ecological and socio-economic conditions for the DFA over 
the long term).  
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This process by which assessment is undertaken includes: 
�  Identifying external impacts and constraints spatially where possible; 
�  Identifying and incorporating natural disturbance; 
�  Identifying/describing current practices; 
�  Linking the practices to indicators. 

 
The information outlined in this section influences the MCA process, the forecasting, and the 
final determination of sustainability at this point in time – the preferred scenario  

6.1.1 External Impacts 

At this point, external impacts are limited to three non-replaceable forest license (NRFLs) holders 
and a forestry license to cut holder in the TSA which may operate within the DFA. These 
Licensees are: 

Mackenzie Fibre Management Corp.  800,000 m3 
Kwadacha Natural Resource Agency;  53,404 m3 
Tsay Keh Dene Band;      53,404 m3 
Ainsworth Lumber Co. Ltd.    50,000 m3 (deciduous leading) 
Total:             906,808 m3 
 
Because the volume is apportioned on the TSA and not the DFA, it was determined that the best 
alternative was to determine a proportional cut that would likely occur within the DFA. Based on 
volume, the proportional amount of volume attributable to the DFA was determined to be 
898,730 m3. This was the volume that was incorporated into the current and forecasted analyses. 
 
This is a significant amount of volume and poses a threat to landscape level indicators.  At this 
time a Licensee Working Group is being explored with intentions of having all Licensees in the 
TSA working on this together and ensuring that all information is reported and analyzed 
accordingly. 

6.1.2 Natural Disturbance Regime 

Natural disturbance plays an important role on all forest values at the stand and at the landscape 
level.  Within the SFM Framework, natural disturbance is considered an input to forest 
management, not a driver.  For this reason, natural disturbance plays a role in the assessment of 
current practices.  
 
In order to understand the effects of natural disturbance on the DFA, the first step is to identify 
natural disturbance agents that have historically, and currently affect the ecosystems being 
managed by Canfor.  In order to integrate natural disturbance regimes into SFM, parameters and 
assumptions are to be made about the potential impact of natural disturbance regimes on resource 
levels.  
Natural disturbance regimes for such agents as fire, insects and disease, are summarized below 
but the specific details can be found in the Development of a Natural Disturbance Strategy for 
Sustainable Forest Management which describes the Historic Fire Trends and Data gaps as well 
as historic trends in insect and disease activity for the Mackenzie DFA.  
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Fire 

Fire, has a significant impact on forest ecology and the resulting landscape.  Fire damage is 
consistently recorded in the Mackenzie TSA by the MFLNRO’s Wildfire Management Branch.  
The lowest amount of area affected was in 2007 at 38 ha, and the largest amount of area affected 
was in 2006 at 9361 ha.  The majority of damage occurs in June, July, and August.  In BC, 
lightening is the cause of 50% of forest fires (Ministry of Forest and Range 2008).  Human-
caused fires account for the other 50% and usually start close to communities, where they are 
reported quickly and dealt with quickly (Ministry of Forest and Range 2008, Natural Resources 
Canada 2007).  Fire damage is not equal across tree types, conifers burn 5 to 10 times faster than 
deciduous trees as a result of resin in the bark and needles whereas deciduous trees are considered 
more resistant to fire after leaf flush.  Fire disturbance can be frequent in boreal forest types 
because of the combustible nature of the trees and its warm, dry climate which permits severe fire 
weather.  Fires in the boreal forest typically kill most trees (Natural Resources Canada 2007).  

Insects and Disease  

Aerial overview surveys conducted by the MFLNRO between 1999 and 2007 detected a variety 
of forest health agents including bark beetles, defoliators, abiotic damage, and animal damage. 
Despite the fact that the province is currently experiencing a mountain pine beetle epidemic of 
historical proportions, it is the western balsam bark beetle that has the greatest hectares of 
incidence over that time period.  
 

Table 12.  1999-2007 Mackenzie TSA Aerial Overview Results 

 Hectares of Incidence14 
Forest Health 

Factor 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Western Balsam Bark 
Beetle 

446915 282223 53021 221214 410987 559083 613746 358028 183085 

Mountain Pine Beetle 1355 674 1529 6003 969 13703 104211 270540 215326 
Spruce Beetle 1 4543 2511 28202 133244 4005 40 N/A 2 
Large Aspen Tortrix N/A N/A N/A N/A 68936 32359 4295 1172 781 
Two-year Cycle 
Budworm 

378560 0 2091 N/A 44170 N/A N/A N/A N/A 

Windthrow N/A N/A N/A 137 N/A N/A N/A N/A N/A 
Fire N/A N/A 2753 904 N/A N/A 2165 9360 38 

 
Although the western balsam bark beetle has the greatest incidence in the TSA over the past six 
years, it is the mountain pine beetle that has captured the greatest attention, largely because of the 
commercial value of the trees being attacked, the widespread incidence of the infestation, and the 
exponential growth of the attack.  

6.1.3 Current Management Practices  

The assessment of current management practices is two-fold: 1) an articulation of the current 
management regime by describing the standard operating practices and regulations followed in 

                                                
14 Source: Forest Health Strategy and Tactical Plan, Mackenzie TSA, March 2008 
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the Mackenzie DFA; and 2) the determination of how these practices impact the sustainability of 
forestry related values in the management area.  
Once the Practices Matrix is completed, this section will summarize the current management 
practices and create linkages between the practices to the indicators.  Linking current practices to 
each indicator provides information as to how practices are affecting sustainability targets 
through time and space.  This assessment will also identify the level of risk to each indicator if 
current practices continue.  

6.1.4 Forecasting  

Forecasting is an explicit statement of the expected future condition, through time, of an 
indicator.  It is a critical step in assessing SFM.  Input layers (i.e. indicator maps, natural 
disturbance regimes, etc.), along with rule-sets (i.e. current management practices), are used to 
forecast forest conditions over time using a simulation model.  The projections are used to 
compare the indicators to sustainability targets using current practices over time in order to assess 
the level of risk to each indicator.  
 
Indicators in the current plan as well as potential indicators selected by the Mackenzie DFA 
Public Advisory Group are reviewed by technical experts for their suitability and credibility for 
measuring and forecasting.  A forecasting strategy for each of these indicators will be developed, 
which includes spatial, temporal and analytical methods. 

6.1.5 Multi-Criteria Analysis – Assessment of Sustainability  

The Multi-Criteria Analysis (MCA) is an assessment of how well the current management 
strategy meets the targets identified for the indicators of sustainability.  The MCA process 
consists of two components: technical and public.  It assists in determining if current conditions, 
assumptions, and practices forecasted over time, are sustainable for the range and balance of 
values.  If the assessment shows that current conditions are sustainable, then an operational plan 
is developed and/or modified for the DFA, highlighting any required changes as a result of the 
strategies developed in the SFM Plan.   
  
Canfor has an approved Forest Stewardship Plan. The strategies outlined in the FSP are consistent 
with those described within the SFM Plan. If the assessment shows that current management 
scenario is not sustainable then alternative scenarios may be developed in order to meet 
sustainability objectives. A MCA provides input into the development of alternative scenarios. 
 
The MCA that was undertaken for this SFM Plan focused on soliciting input into the 
development of scenarios as well as assessing the suitability of the forecasted results. A 
questionnaire was used to determine the PAG’s priorities by assessing values attributed to both 
the criterion and indicator levels. The questionnaire can be found in the PAG Records files.  

Technical MCA  

The technical MCA requires that the most up to date indicators and management practices be 
used.  Technical specialists use this information as summarized in management scenarios to 
determine if: 

�  sustainability levels are clearly sustainable;  
�  sustainability levels are clearly unsustainable, or 
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�  sustainability levels are marginal and whether that state is improving, relatively steady or 
declining over the forecast period.  

 
For this SFM Plan, the technical analysis was completed by a contractor under the Forest 
Investment Account Land-Base Investment Program which was administered by Canfor as per 
the terms of the Memorandum of Understanding. 

Public MCA  

The public MCA is meant to identify what stakeholders feel are the most important criteria within 
a DFA.  Each member of the public advisory group was asked to rank value of the criteria (Value 
Assessment), the sustainability risk of each of the criteria (Sustainability Risk Assessment), and 
to distribute 100 points amongst the criteria. 
 
The use of public weighting schemes to prioritize certain criteria/indicators is helpful where 
trade-offs may be required, and where decision-makers need a rationale and objective basis for 
choosing between different stakeholder priorities. This process can lead to increased stakeholder 
inclusion and support in resource management decisions (Sheppard, Meitner).  
 
Alternative management scenarios may be required if the initial baseline forecast shows that key 
indicators are not being met under current operational practices. If the alternative scenarios and 
innovative design still do not lead to sustainability across the indicators, trade-offs may have to be 
considered. Input from the public on their tolerance for trade-offs of indicators would be solicited 
in addition to the MCA. Ultimately, the decision-makers for a management unit take the input 
from the MCA and Trade-off Analysis, if applicable, as part of the decision-making process. 
Understanding the public’s priorities, their tolerance for risk, and the input from technical 
specialists can assist managers in refining targets, practices, and/or the overall management 
scenario. 
 
To solicit criteria priorities from PAG members, each member of the PAG was asked to 
independently go through the following steps: 

Step 1. Rank each of the 9 criteria from 1 (the one which is the most important to your 
sector) to 9 (the one which is the least important to your sector).  Each number can be 
used only once, that is, only one criterion can be ranked with a 1 (most important), 
only one criterion can be ranked with a 2 (second most important), etc. 

Step 2.  Distribute 100 points as the PAG member sees fit across the criteria that they believe 
are the most important. Points can be allocated to a single criterion, distributed 
evenly across all criteria, or weight the indicators by putting more points to some 
criteria. Once distributed the total points must equal 100. 

Step 3.  Rank each of the 9 criteria from 1 (the element that you fear is at most risk of not 
being achieved or accomplished) to 9 (the element that you are least worried about 
or, to put it another way, most confident will be achieved or accomplished).  

 
The following figures (Figure 12 – Figure 16) summarize the results of the MCA process for the 
Mackenzie DFA PAG. For all figures the following applies: Criterion 1 – biological richness; 
Criterion 2 – productivity; Criterion 3 – carbon; Criterion 4 – economic forest industry; Criterion 
5 – economic non-timber; Criterion 6 – diversified economy; Criterion 7 – public participation; 
Criterion 8 – First Nations; Criterion 9 – quality of life. The number of responses was 11 of 20 
PAG representatives. 
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Figure 12.  Criteria value ranking.  

 
Figure 12 shows the number of times PAG members ranked a criterion as being most important to 
their sector (i.e. ranked as No. 1). This shows that PAG members ranked Criterion 2 – 
productivity – as being most important more often than any other criterion. 
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Figure 13.  Average criterion ranking.  

Figure 13 show the average ranking for each of the criteria. Since ranking is from 1 to 9, 1 being 
the highest ranking of value and 9 the lowest, a lower score indicates a higher priority ranking. 
This figure indicates that criteria 1, 2, and 4 (biodiversity, forest productivity, and economic 
forest industry respectively) have a high priority for the PAG, whereas criteria 3, 7 and 8 have the 
lowest priority. 
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Figure 14.  Average point distribution.  

How the PAG distributed the points is shown in Figure 14. Once again, it shows that Criterion 4 
has a high importance, along with Criterion 6, whereas Criteria 3, 7, and 8 have a lower 
importance. 
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Figure 15.  Criterion risk ranking.  
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Figure 16.  Average risk ranking.  

Figures 16 and 17 show the how the PAG ranked the relative risk to a particular criterion not 
being achieved or accomplished. These figures indicate that the PAG feels that Criterion 2 has the 
greatest risk of not being achieved whereas Criteria 3 and 8 are ranked as having a low risk. 
 
Interpretation of the analysis indicates that Criterion 2 is considered high priority and importance 
by the PAG, and the greatest risk of not being accomplished. Also ranked highly were Criteria 1 
and 4. This indicates that the PAG believes that healthy, productive ecosystems, biodiversity, and 
an economically sustainable forest industry are of greatest importance. The ranking of Criterion 2 
as of highest importance is a recognition of the important role that healthy, productive ecosystems 
have in sustaining both biodiversity and an economically sustainable forest industry. 
 
Despite this, Figure 14 shows that points were distributed amongst all criteria, indicating a desire 
to sustain the full range of SFM values within the DFA and that all criteria are important to some 
degree. 
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6.1.6 Default Approach to Assessing Current Practices  

The Mackenzie DFA has not been able to complete the above processes of assessment of current 
management practices for a number of logistical reasons.  As a result, the “default” to assess 
current management practices is to use the most current TSR data package, analysis report, 
rationale, and other recent DFA analysis.  These are used to develop a “base case” against which 
other scenarios are compared to determine the potential impact of the scenarios.  

6.2 Design of Sustainability Scenarios 

Alternative scenarios were undertaken as part of the SFM planning process. They have been used 
to test the current management strategy for how sustainable it is, to test alternative approaches, 
and as a part of forecasting some of the indicators. The information is also used to determine 
scenarios that are operationally feasible, publicly acceptable and technically appropriate for the 
DFA’s criteria and indicators.  The process of evaluating a scenario involves examining forecasts 
for each indicator’s response to the implementation of the strategy, and determining the degree to 
which targets are met.  This process requires that DFA resource managers understand the 
interactions and linkages between the indicators to know when changing a strategy to improve 
one particular indicator may then improve or negatively impact another.  
In some cases, changing a practice may lead to sustainability and in others changing a target or 
threshold for a particular indicator may be required.  The analysis may lead to tradeoffs amongst 
indicators. As new data becomes available and as the public and managers gain more insight into 
resource management, more robust scenarios will be developed for future iterations of the SFM 
Plan.  

6.2.1 Design of Alternative Scenarios  

Forecasting, undertaken for each scenario, allows the forest manager and the PAG to analyze 
various scenarios (i.e. management decisions) based on the projected future forest condition. 
Input for the development of scenarios came from: 

�  Mackenzie DFA PAG, 
�  Current management practices and assumptions, 
�  MCA questionnaire, 
�  Canfor and BCTS (former SFM partner), 
�  Technical specialists experienced in analysis and forecasting. 

 
The scenarios listed below describe quantitative outputs using indicators capable of being 
modeled. Scenarios were purposely designed to be plausible. In other words, the implementation 
of a given scenario would not necessarily preclude the achievement of one or more criteria or 
indicators as would be the case if, for example, a “no harvest” scenario was forecast. A “no 
harvest” scenario would potentially result in the inability to achieve economic indicators and is 
therefore not a reasonable alternative. The scenarios that were developed and presented to the 
PAG were: 

 
Scenario 1: Base Case 
Scenario 2: Habitat Richness Emphasis 
Scenario 3: Species Composition 
Scenario 4:  Caribou Recovery Emphasis 
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Scenario 5:  Non-Timber Economic Emphasis 
Scenario 5A:  Manual brushing 
Scenario 6:  Worst Case Forest Health on Mature Stands Emphasis  
Scenario 6A: Unsalvaged Losses 
Scenario 7:  Worst Case Forest Health on Regenerating Stands Emphasis 

 
Details of each of the scenarios, underlying assumptions, and the results of the comparative 
analysis are in Appendix C. The results of the forecasting process was presented and reviewed by 
the PAG. A comparison of the relative long-term implications is provided in Table 14. Results of 
the forecasting exercise indicate that the developed scenarios had a relatively small impact on 
long-term timber harvesting at current levels, with Scenario 2 (Biodiversity Emphasis) having the 
greatest impact and Scenario 5 (Non-timber Economic Emphasis) have virtually no impact 
(Appendix C – Figure 1).  
 
A final report on the development, methods, assumptions, and results used in the forecasting 
exercise is pending. 

6.2.2 Preferred Scenario  

PAG representatives and alternates in attendance were asked to select their first, second, and third 
choices from all of the forecast scenarios presented. A weighting of 3 points was assigned to each  
#1, 2 points for each #2, and 1 point for each # 3. The results indicate that scenarios 2 and 6A 
were ranked highest with scenarios 4, 3, and 5A also receiving points. After discussion with the 
PAG, it was agreed that a combination of scenarios 2, 3, 4, and 6A could be implemented without 
any undue affect on other indicators. Individually, none of these scenarios has a significant 
impact on short-term harvest levels, although there is an impact on medium and long-term harvest 
levels. It is not yet known what the cumulative effect would be of implementing all three 
scenarios. Impacts, if any, will be monitored and strategies adjusted and presented to the PAG if 
unexpected impacts are encountered.    
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Timber Harvest o -- -- - or o o - - -- -
Old Forest o + o o o o o - or o o

Old Interior Forest o + o o o o o - or o o

Ungulates o + or o o + o o o o o

Patches o o o o o o o o o

Scenic Areas o + or o o o + + o o o

Wildlife Tree Retention o + o o o o o o o

Species Diversity  o + or o + o o o o o o

Jobs o -- -- - or o o - or o - -- -

B
as

e 
C

as
e 

Scenario:  

o = neutral impact  + = positive impact - = negative impact  

The number of symbols indicates the relative degree of impact.

Table 13.  Long-term impacts of scenarios on selected indicators. 

 
 
 
 
 
 
 
 

 
 

 

6.2.3 Trade-off Analysis 

Analysis of the preferred scenario did not highlight any major conflicts between indicators; 
therefore a formal trade-off analysis was not required. As outstanding projects are completed, 
new data becomes available. Subsequently, as new alternatives are developed a formal trade-off 
analysis may be required. The decision to undertake a trade-off analysis will be discussed with 
the PAG at that time. 
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7.0 OPERATIONAL LEVEL PLANNING 

 
The operational planning level reflects the “on-the-ground” imprint of the implementation of the 
strategies identified through tactical level activities.  The operational plan essentially translates 
these strategies into site-specific practices and forest management activities in the context 
harvesting, silviculture and road building. As such, forestry activities will be implemented and 
adjusted over time to meet sustainability targets.  
 
Operational implementation allows licensees to harvest sustainably where and when markets and 
efficiencies dictate, within the confines of the tactical plan and in a manner broadly consistent 
with the strategic level plan.  
 
Operational plans generally span a 20-year time period.  From that, annual scheduling of 
operations is completed, usually covering a five-year planning horizon.  The operational planning 
level adheres to all required legislation but acts more as a reporting function than as a mechanism 
to approve operations.   
 
The collection of the data to satisfy the majority of specific monitoring plans is also completed at 
this level.  The assessment of monitoring information is described in the Adaptive Management 
Section (8.0) of this SFMP.  

7.1 Sustainability Practices  

The challenge for operational plans is to provide unambiguous instructions for forest practices.  
Vague statements often lead to unintended or deliberate misinterpretation.  However, highly 
prescriptive plans tend to constrain the flexibility and professional judgment that is often 
necessary to achieve desired outcomes, particularly when one considers the diversity of social, 
economic and ecological values across this province.  Plans need to be an appropriate mix of 
unambiguous, yet flexible, prescriptions and guidelines, and still be easily assessable and 
enforceable.  The Forest Stewardship Plan needs be reflective of this mix.  Sustainability 
practices for forest management, applicable at the local level, will provide the guidance for the 
specific site conditions and assist in designing plans and procedures to contribute to meeting 
sustainability targets.  
 
Sustainability practices are developed at the tactical level but implemented at the operational 
level.  The development of sustainability practices at the tactical level provides a longer-term plan 
that clearly link strategic planning with operational options.  The operational level is where the 
results of the practices are evaluated (via monitoring programs) against the strategic goals.  
 
Resource professionals and managers need to develop sustainability practices that reflect the 
requirements set out at the strategic and tactical levels.  These practices include:  

�  Harvesting  
�  Silviculture  
�  Roads & Road Building  
�  Rehabilitation/Restoration  

 
Forecasting indicates that current practices are sustainable. Current practices of the signatories are 
detailed in their respective Standard Operating Procedures (SOPs) or similar documents.  
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7.2 Operational Plans/Schedules  

The FSP is considered an operational component of the SFM Plan. The FSP is designed to 
provide operational flexibility while adhering to legislative requirements and other Higher Level 
Plans.  

The FSP process allows for input by stakeholders into operational activities. Concerns or 
comments are recorded, tracked, and addressed prior to finalizing the plan. Current copies of 
approved and/or proposed FSPs may be viewed at Canfor’s office during business hours.  
 
Canfor Operational Plan Summary 
Canfor operations are based on an identified supply of timber, stemming from a 20-year forecast 
of available volume.  The FSP is the sole government approved operational plan under which 
licensees operate in accordance with the Forest and Range Practices Act (FRPA). 
 
Canfor’s FSP was approved by the MLNRO on February 26, 2007 and was amended and 
extended on February 12, 2012. Under FRPA, it is no longer required to identify the location and 
approximate size and shape of proposed blocks. Instead, areas that are identified for operations 
are included in a Forest Development Unit (FDU), within which the licensee has the discretion to 
locate blocks. In exchange for this operational flexibility, licensees must detail in their FSP how it 
will achieve a variety of objectives. These include objectives in respect to: 

�  Old Growth Management Areas, 
�  Soils, 
�  Wildlife, 
�  Riparian Areas, 
�  Landscape-level and Stand-level Biodiversity, 
�  Visual Quality and Scenic Areas, 
�  Cultural Heritage Resources, 
�  Recreation, 
�  Wildlife Habitat Areas and Ungulate Winter Ranges, 
�  Lakeshore Management Zones, and, 
�  Community and Fisheries Sensitive Watersheds. 

 
In addition, the spread of invasive plants, natural range barriers, and stocking standards are also 
included in the FSP. 
 
In recent years, Canfor has consolidated their operations in their southern operating areas in 
response to the mountain pine beetle outbreak. As the outbreak spread into the TSA from the 
south and west, Canfor responded by moving their harvesting operations into these areas in order 
to concentrate on harvesting beetle-attacked stands as well as those stands susceptible to 
mountain pine beetle attack. By doing so it is hoped that the spread of the outbreak can be 
minimized while capturing the economic value of the dead and/or dying timber. Operations in 
their northern operating areas is confined to silvicultural and road maintenance activities. 
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8.0 ADAPTIVE MANAGEMENT � 

 
Adaptive Management (AM) recognizes change as a constant factor so it is necessary to 
understand the root causes of what has, and may be changing.  This requires learning how the 
economic, social and ecological systems change and reconfigure in response to human attempts to 
manage these systems.  
 
The desired concept of sustainability is described through management goals and objectives, with 
the associated uncertainties and risks translated into learning objectives.  A structured monitoring 
process is used to generate results, which are then evaluated in terms of their validity, relevance 
and significance.  Through the evaluation process, monitoring information is combined with 
values, experience, training and intuitive thinking in order to achieve shared knowledge and 
derive meaning that is useful in developing recommendations for adaptations to management 
practices, the overall plan, etc.  
 
To be successful, AM also requires decision-makers to acknowledge that uncertainty is a given.  
 
Therefore, SFMP’s need to recognize the reality of uncertainty and work within it, rather than 
eliminate it.  This has implications in how the problems are defined and the mandate given to 
those who are responsible for addressing the problems.   
 
A comprehensive AM approach has been developed to address the needs of a corporate forest 
company in relation to SFM.  The resultant AM framework consists of:  

�  Corporate level strategies for developing and maintaining the necessary corporate 
culture to support effective use of AM;  

�  Program level approaches for incorporating AM principles into strategic, tactical 
and operational planning processes to create the necessary context for successful 
use of AM at the project-level.  For example, the mobilizing force for 
implementing SFM policies, and;  

�  Project level assessment of opportunities/benefits/costs for utilizing various AM 
approaches on a project-by-project basis.  

 
Continuous improvement, as exemplified in an AM Framework, is built in to the SFM system.  
The initial steps include:  

�  Monitoring  
�  Evaluation and analysis  
�  Reporting  
�  Adjustment  

 
The following sections will detail how the steps will work together to instigate the continuous 
improvement loop of the SFM Planning process.  

8.1 Monitoring Plan  

Once the C&I and their related indicators have been established by the technical experts, forest 
practitioners and the PAG and technical experts, monitoring plans will be established for each 
indicator. 
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8.2 Evaluation & Analysis  

As monitoring information is warehoused in the information management system, it will be 
evaluated for completeness and accuracy and then analyzed against the targets and thresholds 
developed for the DFA. 

8.3 Reporting  

A summary of the analyses of the monitoring information will have to be reported to the PAG, 
the technical specialists used in the initial SFMP development and to various government agency 
managers.  

8.4 Adjustment  

As part of the AM/continual improvement loop, the analysis and reporting steps may lead to 
necessary adjustments.  Adjustments may be made to practices, indicators or targets, depending 
on the analysis.  Adjustments may be undertaken through the PAG process or through current 
government processes. 

8.5 Strategic Review  

Management Review of plans, policies or strategies is not a new component of forest 
management.  What may be new is the content of what will be reviewed: performance indicators 
as defined by the SFM system.  Or the fact that the review is annual and has a formal process for 
the review, reporting and resulting decisions about a portion or all of the SFMP.  
 
Management review of the SFM Plan will be conducted in accordance with Canfor’s FMS. The 
management review will discuss, among other things, performance indicators and targets 
pertaining to the SFM Plan and strategic priorities. Required improvements will be determined 
including an appropriate action plan, prioritized, documented, and implemented. These actions 
will also be tracked in accordance with Canfor’s FMS. 
 
The SFM Plan will also be reviewed at least annually by the PAG. The PAG review will include; 

�  Strategic direction of the plan (i.e. whether the plan continues to reflect the values of the 
public), 

�  Updates to the plan, 
�  Achieved levels of performance indicators and targets, 
�  Proposed actions to address required improvements, 
�  Any other required improvements to the SFM Plan such as; 

o Updates to the plan or related processes (such as monitoring), 
o Addition, deletion, or modification of indicators and targets, 
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9.0 INFORMATION MANAGEMENT � 

 
Over time, information management has become an increasingly essential component of resource 
management, and it becomes even more important with the science-based, integrated nature of 
the SFM Framework.  A variety of information needs to be warehoused in easily accessible 
formats including scientific background data and reports, resource inventory data, forecasting 
results, key uncertainties, risks, implementation reports and monitoring/evaluation outcomes.  
Corporate planning and operations staff and, in some cases, personnel from several levels of 
government and stakeholders need access to the system to input and extract information.  A 
cooperative, multi-user information management system supports the shared learning and 
resultant knowledge approach of adaptive management, and the hierarchical structure of the 
Framework.  
 
The development of new data and the amalgamation of existing data into the SFM hierarchical 
planning framework and operational implementation require time and effort.  IMS standards are 
outlined to reflect the unique characteristics of the data, analysis and reporting needs of the 
SFMP, and the IMS partners in the DFA.  
 
An effective information management system includes the following characteristics:  

�  Standardized data formats for existing and new data;  
�  Multi-agency and corporate management through a designated group; and  
�  A powerful data warehouse structure 

9.1 Data Standards  

Much of the data generated in conjunction with the SFM Plan is generic across the industry and 
definitions and/or indicators follow industry standards. Examples of this may be the measurement 
of area to one-tenth of a hectare, the measurement of volume in cubic metres, or the definition of 
a lost-time accident. Data standards for more specialized or specific work, such as resource 
inventories, will follow provincial standards unless a variance to these standards is documented 
and agreed to by the Province. Links to these standards can be found at 
http://www.for.gov.bc.ca/hcp/fia/landbase/.  
 
Standards for data developed through monitoring and quantifying indicators or targets are 
specified in the monitoring plan for each indicator. Reporting data will be in a standardized 
format as outlined in the Current Status Table. 

9.2 Data Management  

Data that is not required to be shared will be managed in accordance with Canfor’s business 
processes.  

9.3 Data Storage  

Canfor has approached information storage from three directions; 
1. Scientific data and reports, and resource inventory data –The information will be 

stored in accordance with Canfor’s procedures. Data, reports, and inventories 



Mackenzie DFA Sustainable Forest Management Plan 
 

� �� � � � � 	 � � 
 � � 	 � � � � 
 � � � � � � � � � �� � � � � � 	 � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � � � � � � � � � �

�" �

arising from publicly funded work (e.g. Forest Investment Account) will also be 
stored in the appropriate, publicly-accessible repository.  

2. SFM support documents – documents that support the SFM Plan, but are not 
included in the plan will be stored on Canfor’s servers. Such documents may 
include PAG documents. Hard copies of documents will be stored in accordance 
with Canfor’s FMS.  

3. SFM documents – documents that are an integral part of the SFM Plan (i.e. the 
plan and associated appendices) will be stored on an external, publicly-accessible 
website. Hard copies of documents will be stored in accordance with Canfor’s 
FMS. 



Mackenzie DFA Sustainable Forest Management Plan 
 

� �� � � � � 	 � � 
 � � 	 � � � � 
 � � � � � � � � � �� � � � � � 	 � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � � � � � � � � � �

�"! �

10.0 LITERATURE CITED 

 
BC Gov (British Columbia Government). 2000. Timber Supply Review, Mackenzie TSA, 

Information Report, April 2000. Government of BC, Ministry of Forests and Range. 
http://www.for.gov.bc.ca/hts/tsa/tsa16/tsr2/info.pdf.  

 
BC Gov (British Columbia Government).  2000.  Mackenzie Land and Resource Management 

Plan.  Unpub. Rep., British Columbia Ministry of Sustainable Resource Management, Land 
Use Coordination Office, Prince George, British Columbia, Canada. 

 
BC Gov (British Columbia Government).  BC Stats, 2006.  The Census of Canada. Government 

of BC. http://www.bcstats.gov.bc.ca/census.asp; 
http://www.bcstats.gov.bc.ca/pubs/econ_dep/2006/2006_fd.pdf 

 
BC MoF (British Columbia Ministry of Forests). 1995. Seed and Vegetative Material Guidebook, 

Government of BC, Ministry of Forests, Victoria, BC 
 
BC MoF (British Columbia Ministry of Forests). 1995a. Biodiversity Guidebook, Government of 

BC, Ministry of Forests, Victoria, BC 
 
BC MoF (British Columbia Ministry of Forests). 2003. Mackenzie TSA Type 2 Incremental 

Silviculture Analysis. Unpub. Rep. Government of BC, Ministry of Forests, Northern Interior 
Forest Region, Prince George, BC. 

 
BC MoF (British Columbia Ministry of Forests). 2004. Chief Forester’s Standards for Seed Use, 

Government of BC, Ministry of Forests, Victoria, BC. 
http://www.for.gov.bc.ca/code/cfstandards/.  

 
BC MFLNRO (British Columbia Ministry of Forests). 2005. Provincial Logging Residue and 

Waste Measurement Procedures Manual, Government of BC, Ministry of Forests, Revenue 
Branch, Victoria, BC. 

 
BC MFLNRO (British Columbia Ministry of Forests). 2006. 2005 Summary of Forest Health 

Condition in British Columbia, April 2006. Government of BC, Ministry of Forests and 
Range.  http://www.for.gov.bc.ca/hfp/health/overview/2005.htm.   

 
BC MFLNRO (British Columbia Ministry of Forest and Range), 2006. Forest Health Strategy 

and Tactical Plan, Mackenzie TSA, March 2006. Government of BC, Ministry of Forests and 
Range, Mackenzie, BC.  

 
BC MSRM (British Columbia Ministry of Sustainable Resource Management).  2002.  BC 

species at risk in the Mackenzie Forest District.  Victoria, British Columbia, Canada. 
 
Bunnell, F.L., L.L. Kremsater and E. Wind. (1999) Managing to sustain vertebrate richness in 

forests of the Pacific Northwest: Relationships within stands. Environmental Review 7:97-
146. 

 



Mackenzie DFA Sustainable Forest Management Plan 
 

� �� � � � � 	 � � 
 � � 	 � � � � 
 � � � � � � � � � �� � � � � � 	 � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � � � � � � � � � �

�"" �

Caldwell, J., 2006. Standard Operating Procedure: Wildlife Features at Canfor Mackenzie 
Operations. Wildlife Infometrics Report Inc. Report No. 183. Wildlife Infometrics Inc., 
Mackenzie, BC. 

 
CCFM (Canadian Council of Forest Ministers).  2003.  Defining Sustainable Forest Management 

in Canada.  Canadian Council of Forest Ministers, http://www.ccfm.org/ci/index_e.php. 
 
CCFM (Canadian Council of Forest Ministers).  1995.  Defining Sustainable Forest Management 

in Canada.  Canadian Council of Forest Ministers, http://www.ccfm.org/ci/index_e.php. 
 
CSA (Canadian Standards Association). 2008. CSA Standard Z809-08 Sustainable Forest 

Management. Canadian Standards Association, Mississauga, Ontario, Canada. 
www.ShopCSA.ca 

 
COSEWIC (Committee on The Status of Endangered Wildlife in Canada).  2002.  Canadian 

species at risk, May 2002.  Committee on the Status of Endangered Wildlife in Canada.  
 
Huggard, D.  2004.  Establishing representative ecosystems within a managed landscape: an approach 

to assessment of non-harvestable areas.  Sustainable Forest Management Network Knowledge 
Exchange and Technology Extension Program (KETE) Report.  Edmonton, Alberta 

 
Huggard, D.  2001.  Ecological representation in Weyerhaeuser’s non-timber landbase. Weyerhaeuser 

Adaptive Management Working Group, Nanaimo, British Columbia, Canada. 
 
J.S. Thrower and Associates, 2006. Site Index Adjustment for the Mackenzie TSA, Unpub. Rep. 

J.S. Thrower and Associatea Ltd., Vancouver, BC 
 
Lindenmayer D.B. and J.F. Franklin.  2002.  Conserving forest biodiversity: A comprehensive 

multiscaled approach. Island Press, Washington, DC. 
 
Margules, C.R. and R.L. Pressey. 2000. Systematic conservation planning. Nature 405: 243 – 253 
 
McNay, S., Heard, D., Sulyma, R.,Ellis, R., 2006. A Recovery Action Plan for Nothern Caribou 

Herds in North-central British Columbia. Unpub. Rep. Wildlife Infometrics Report No. 161, 
Wildlife Infometrics Inc., Mackenzie, BC. 

 
Natural Resources Canada.  2001-2002.  The State of Canada’s Forests.  Government of Canada, 

Department of Natural Resources.   http://www.nrcan-rncan.gc.ca/cfs-scf/national/what-
quoi/sof/sof02/profilesBC_e.html. 

 
Nyberg, B.  1999.  An Introductory Guide to Adaptive Management for Project Leaders and 

Participants.  Forest Practices Branch, BC Forest Service, Victoria, British Columbia, 
Canada. 

 
Sheppard, S, Meitner M., Using Multi-Criteria Analysis and Visualization for Sustainable Forest 

Management Planning with Stakeholder Groups, paper submitted to the IUFRO.  
 
Stavins, R., Richards, K. 2005. The Cost of U.S. Based Carbon Sequestration, Pew Centre for 

Global Climate Change.  
  



Mackenzie DFA Sustainable Forest Management Plan 
 

� �� � � � � 	 � � 
 � � 	 � � � � 
 � � � � � � � � � �� � � � � � 	 � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � �
� � � � 	 � � � � � � � � � � �

�"# �

 
Sulyma, R. 2006. Adaptive Management Practices of Forestry Practices in Pine-Lichen 

Woodlands in North-Central British Columbia, CWD plot data. Unpub. Rep., Resource 
Interface Ltd., Fort St. James, BC  


