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4.0 Criteria & Indicators 
Criteria and indicators (C&I’s) of sustainable forest management can be used to provide a 
strategic and systematic means of evaluating forest management and policy options, as well as 
foster the development of adaptive management programs.  The use of criteria and indicators 
differs from current management approaches in that it sets explicit performance criteria as 
management objectives and identifies indicators to determine whether objectives are being met.  
Indicators are intended to facilitate effectiveness monitoring in a results-based approach, as 
opposed to compliance monitoring in a rule-based approach.  

As a starting point, Tembec used the C&I’s developed by the Arrow Innovative Forest Practices 
Agreement.  The C&I’s were based on those developed by the Canadian Council of Forest 
Ministers (CCFM) system of C&I’s of sustainable forest management and modified in an 
objective review process. The review involved regional forest managers and practitioners to 
provide local context to the indicators (Robinson 2002). 

The C&I’s are divided into three values: Ecological, Economic and Social.  Criteria and their 
associated indicators are then identified under each value.  A rationale was developed for each 
criterion, which outlined the foundation and justification for the recommended indicators.   

Tembec utilized the specific set of C&I’s developed by the Arrow IFPA and adapt them to 
measure and demonstrate the sustainability of economic, ecological and social values in the East 
Kootenay using a working group of Tembec staff, academics and consultants. 

Criteria are meant to be broad management statements that are proven through the repeated, 
long-term measurement of associated indicators (Montréal Process 1995).  Indicators help assess 
the success of meeting the SFM criteria and are periodically monitored to assess change.  They 
must be connected directly to forest planning and practices.  Of important note is that the C&I’s 
are part of an evolving process.  They may be altered to ensure they perform effectively at 
ensuring sustainable forest management is achieved.  The approach will create a set of indicators 
that are effective and efficient in measuring progress toward achieving the goals set by each 
criterion.   

To create an SFM Plan, the levels of various resources to be sustained must be quantified and 
estimated.  These resources are identified by the indicators described in the SFM Plan.  Resource 
levels are quantified by measurables, a set of variables that, when monitored over time, provide 
quantified information regarding the status or trend of an indicator. 

Selecting proper measurables is a critical step to the SFM Plan.  They must have a direct link to 
forest planning and practices and be readily quantified, meaningful, reproducible, and cost-
effective.  Tembec has developed a draft set of measurables for each indicator that will be 
monitored over time.  

Target levels for individual resources are set to meet specific indicators.  Targets articulate 
desired levels of a resource or reflect desired future condition.  Targets are generally quantitative 
and will change as values change.   

Targets are established through the synthesis of available data; projecting known relationships; 
or by reasoned estimate by an expert.  Tembec acknowledges that for many indicators, targets 
need to be refined or set.  



Thresholds are identified to specify the amounts or levels of different resources that would 
trigger corrective management action.  Amounts or levels of resources are determined by 
measures, a set of variable that when measured through ongoing monitoring over time provides 
quantitative information about the status and/or trend of an indicator. 

Thresholds should be estimated so that the potential for corrective measures still exists when the 
threshold is reached and does not imply irreparable damage.  They should indicate the need to 
examine, identify and, where necessary, implement corrective measures.  Thresholds are 
therefore intended to be precautionary in nature and are an integral part of effectiveness 
monitoring and adaptive management.  For this reason, the thresholds themselves will require 
refinement in concert with research & development projects.  Tembec has not provided 
thresholds at this time, but will be working on this component in coming years.  



4.1 Ecological Values 

Criterion 1:  Biological richness and its associated values are sustained 

Indicator 1: Ecologically distinct habitat types are represented in an unmanaged state to 
sustain lesser known species and ecological function. 

Measurable 1: Develop strategies for rare, uncommon and under-represented ecosystem 
types in the East Kootenay Program Conservation area (EKCP).  

Target:  

a) Rare ecosystem clusters (< 1000 ha):  Reserve from harvest. 

b) Small and less Represented Uncommon ecosystem clusters (< 2000 ha and 
with < 50 % in NHLB). Reserve from harvest.  

c) Uncommon ecosystem clusters (> 2000 ha and < 8500 ha). Develop strategies 
to improve representation in NHLB (stand structure and reserves). 

d) Ecosystem clusters with low and moderate representation: Develop strategies 
to improve representation (stand structure and reserves).  

Current Condition 
Current condition and supporting data located within the Eco-Representation Project (Wells et. 
al, 2004). 

Strategy 
Ecological Representation Strategy1 – Short & Long Term 

Monitoring Plan 
Monitoring Plan is provided within the Ecological Representation Strategy found in the 
Strategies section of this SFM Plan. 

                                                 
1 Note: linkages between the representation strategy and the strategies for snags, CWD, deciduous trees, and riparian 



Indicator 2: The amount, distribution and heterogeneity of habitat elements and landscape 
structures important to sustain biological richness are maintained. 

Snags 

Measurable 1: Number of snags > 20 cm dbh on the CFLB at 0, 20, 50, 100, 150, 200, 
250 years. 

Target:  An average of > 10 snags/ha at each time period. 

Measurable 2: The number of high value (> 20 cm dbh) snags/ha per cutblock (gross 
area). 

Target: An average of 1 high value snag will be left per 5 ha of gross cutblock area 
for cutblocks located in ecosystem groupings with low or moderate ecological 
representation. 

Current Condition 
Current condition and supporting data is available from Tembec’s Forest Scientist or in the Canal 
Flats Regional office. 

Strategy 
Snag Retention Strategy – Short and Long Term 

Monitoring Plan 
As per applicable strategy 

Coarse Woody Debris 

Measurable 3: Volume of coarse woody debris on the CFLB at 0, 20, 50, 100, 150, 200 
and 250 years. 

Target: No significant declines in CWD volume through time.  

Measurable 4: Average annual volume of coarse woody debris in stands immediately 
following harvest, by BEC zone and timber type.  

Targets: See the CWD strategy,  

Table 2 Targets for post-harvest CWD volume within cutblocks.  

Current Condition 
Current condition and supporting data is available from Tembec’s Forest Scientist or in the Canal 
Flats Regional office. 



Strategy 
Coarse Woody Debris Strategy – Short and Long Term 

Monitoring Plan 
As per applicable strategy 

Deciduous Trees 

Measurable 5: The number of cutblocks with a deciduous component pre-harvest that 
retain a deciduous component post-harvest.  

Target: In ecosystem types with low and moderate representation, 90% of cutblocks 
(gross area) with a deciduous component pre-harvest will have a deciduous 
component post-harvest, including mature and regenerating trees. 

Current Condition 
Baseline data analysis indicates minor deciduous presence in Cutting Permits.  This is due to the 
natural lack of deciduous presence and efforts to avoid deciduous during layout or inclusion into 
reserves (i.e. WTPs).  Future baseline data collection needs to track deciduous retention 
considering ecological representation as per the Target. 

Strategy 
Deciduous Strategy 

Monitoring Plan 
As per applicable strategy 

Riparian 

Measurable 6: Seral stage or structural class distribution within riparian ecosystem types 
> 2000 ha in EKCP.  

Target:  

a) The proportion of early and old seral stands to fall within the range of natural 
variability.  

b) Riparian ecosystem types with < 2000 ha in EKCP will be reserved from 
harvest. 

Current Condition 
Baseline data was collected for the Canal Flats area for the 2002 and 2003 calendar years.  
Summarized are achievements versus the Forest Practices Code and FSC-BC Regional standards, 
specifically RRZ widths, RMZ widths and associated Basal Area Retention.  Field reviews of 
approximately 20% of the blocks were also conducted to verify actual results.  Absent from the 
analysis is measurement with an ecological representation focus in mind due to the newness of 



the ecological representation work and C&I's.  Future monitoring will require revisions to 
address C&I's. 

Strategy 
Riparian Strategy 

Monitoring Plan 
As per applicable strategy 

Seral Stage 

Measurable 7: Area of old seral stands or complex structural classes in each natural 
disturbance type in each ecoregion, at 20, 50, 100, 200, and 250 years,  

Target: Area of old stands or complex structural classes to vary within the range of 
natural variability through time. 

Current Condition 
Current condition and supporting data is available from Tembec’s Forest Scientist or in the Canal 
Flats Regional office. 

Strategy 
Late Successional Habitat Strategy 

Monitoring Plan 
As per applicable strategy 

Measurable 8: Area of young stands or early structural classes in each ecoregion, at 20, 
50, 100, 200, and 250 years. 

Target: Area of young stands or early structural classes to vary within the range of 
natural variability through time. 

Fragmentation 

Measurable 9: Landscape pattern and fragmentation 

Target: Patch size distribution, initial targets as per biodiversity guidebook. 

Current Condition 
Data describing the current condition can be found in the Landscape Pattern Strategy in the 
Strategies section of this SFM Plan. 

Strategy 
Landscape Pattern Strategy 



Monitoring Plan 
As per applicable strategy 

Species at Risk &/or Species of Interest 

Indicator 3: Productive populations of selected species or guilds are well distributed 
throughout the range of their habitat. 

Measurable 1: Management strategies are developed and implemented for selected 
species found to be at risk and for species of interest.  

Target: Develop and implement strategies for caribou, badger, flammulated owl, 
ungulates, grizzly, whitebark pine, northern goshawk, and mountain goat by 
December 2004.  

Measurable 2: Effectiveness monitoring plans are developed for selected indicator 
species. 

Target:  Select indicator species for forest management and develop effectiveness 
monitoring plans for them by December 2006.  

Current Condition 
Management strategies are developed for the following selected species:  
Mountain Caribou, Grizzly, Ungulates, Mountain Goat, American Badger, Northern Goshawk, 
Flammulated Owl, and Whitebark pine 

Strategy 
• Indicator 3 Species Management Strategy (see above list of developed management 

strategies) 
• HCVF Strategies (TBD) 
• Avalanche Path Strategy 

Monitoring Plan 
As per applicable strategies 

Criterion 2:  Productivity of forests and associated soil resources are sustained 

Soil Productivity 

Indicator 4: Soil productivity is sustained within the timber harvesting land-base. 

Measurable 1: Percent of the timber harvest land-base in permanent access structures.  

Target: Less than 7 % of the THLB for the Landscape Unit (or Management Unit). 



Measurable 2: Site disturbance (disturbance to mineral soil) in each harvested area 

Target: Less than 10% of NAR, and less than 5% NAR on sensitive soils. 

Measurable 3: Number of ha lost per year from the THLB due to landslides directly 
attributable to harvesting or road building 

Target: Less than < 10 ha/year (per management unit) 

Current Condition 
Measurable 1: The percent of the THLB in permanent access structures was determined to be 
4.1% including existing, proposed 5 Year roads and proposed 20 Year roads (GIS analysis 
process).  Baseline data collected for three years (2001, 2002, and 2003) of road construction 
was used as the current condition for road prism width in the GIS analysis. 

Measurable 2: Baseline data collected for site disturbance in harvested areas indicates that 
Tembec is consistently under 10% of the NAR, and less than 5% of the NAR on sensitive soils. 

Measurable 3: In 2000 targets were established for the number of landslides in Tembec's EMS 
system (at the time called the SFMS system) based on baseline data collected in February of 
2000.  Reporting and action taken on landslides has occurred since the inception of Tembec's 
EMS and is currently reported using Environmental Incident forms.  Past monitoring has not 
reported on the hectares impacted by landslides.  Future monitoring will require reporting 
modification to ensure that C&I Targets can be assessed. 

Strategy 
Soil Productivity Strategy 

Monitoring Plan 
As per applicable strategy 

Regeneration 

Indicator 5: Adequate regeneration on the timber harvesting land-base is assured. 

Measurable 1: Time required to meet adequate restocking (Regeneration Delay) 

Target: Meet the regeneration delay period specified in the site-specific operational 
plan. 

Measurable 2: Stocking densities for each area to be regenerated.  

Target: Maintain the stocking densities as described in the site-specific plans. 



Measurable 3: Species composition for regenerated areas. 

Target: Maintain the desired species composition as described in the site plan. 

Current Condition 
Current condition and supporting data is available Tembec’s Canal Flats Regional office. 

Strategy 
TBD 

Monitoring Plan 
Silviculture Surveys – provide the procedure for monitoring for this set of measures.  
Regeneration Surveys are completed at the time of planting and at 2-years post planting (full 
plots).  Survival surveys (via walkthroughs) are completed 1-year post planting.  A 5-year walk 
through/monitoring survey is completed, followed by a free growing survey (10+ years 
depending on rate of growth). 

Criterion 3:  Forest ecosystem contributions to global carbon cycles are 
sustained 

Carbon Cycles 

Indicator 6: Maintain a no net loss of productive timber harvesting land-base. 

Measurable 1: To be developed corporately 

Target: TBD 

Indicator 7: Net change in forest ecosystem carbon. 

Measurable 1: To be developed corporately 

Target: TBD 

Current Condition 
TBD 

Strategy 
Carbon Cycle Strategy – currently being developed Tembec Corporately – Canada wide. 

Monitoring Plan 
As per applicable strategies 



Criterion 4:  Water quality and quantity is sustained 

Water Quality & Quantity 

Indicator 8: Water quality is maintained  

Measurable 1: Interior Watershed Assessment Procedures (IWAP) are completed and 
regularly updated by a Qualified Registered Professional (QRP) in designated 
Community Watersheds 

Target: Operational plans follow the recommendations in the IWAP and if indicated, 
Channel Assessments and/or Drainage Plans are completed by a QRP 

Measurable 2: Peak Flow Sensitivity Index (PFSI) is calculated for select watersheds of 
concern 

Target: Operational plans will follow the recommendations of PFSI analysis as 
described in Tembec’s ‘Hydrological Management Strategy’. 

Measurable 3: Drainage Management Indicator (DMI) used for select watersheds of 
concern 

Target: DMI to be used as a monitoring tool to maintain high standards of road 
construction, maintenance and deactivation. 

Current Condition 
TBD 

Strategy 
Hydrological Strategy – applicable to areas within and outside of Community Watersheds 

Monitoring Plan 
As per applicable strategy 

Measurable 4: Riparian reserve and management zones adjacent to riparian features. 

Target: Riparian buffers (RRZ, RMZ, and MFZ), by cutblock, fall within the range 
of natural variability as determined from analysis of natural wildfire buffers 
(Stuart-Smith and Hendry) and described in Tembec’s ‘Riparian Management 
Strategy’. 



Current Condition 
Baseline data was collected for the Canal Flats area for the 2002 and 2003 calendar years.  
Summarized are achievements versus the Forest Practices Code and FSC-BC Regional standards, 
specifically RRZ widths, RMZ widths and associated Basal Area Retention.  Field reviews of 
approximately 20% of the blocks were also conducted to verify actual results.  Absent from the 
analysis is measurement with an ecological representation focus in mind due to the newness of 
the ecological representation work and C&I's.  Future monitoring will require revisions to 
address C&I's. 

Strategy 
Riparian Strategy 

Monitoring Plan 
As per applicable strategies 



Indicator 20: Forest management activities respect the associated attributes of unique or 
significant ecological, social, cultural, or spiritually important places or features. 

Measurable 1: High conservation value forests are identified for the Management Unit 

Target: Identification of HCVF by March 31, 2006 

Measurable 2: Management strategies are developed for the associated HCV forest values 
that are identified 

Target: Draft strategies developed by March 31, 2006 

Current Condition 
Currently Tembec is in the process of identification of applicable HCVF areas, which will 
include attributes of unique or significant ecological, social, cultural, or spiritually important 
places or features.  Once this process is completed through a collaborative process with ENGOs 
and KKTC, appropriate HCVF strategies will be developed and implemented.  It is anticipated 
that draft management strategies will be developed by the spring of 2006.  The development of 
HCVF strategies that address First Nations concerns are dependent on the establishment and 
progress of the JMAC.   

Strategy 
Applicable HCVF Strategies – work in progress  

Establishment of Joint Management Advisory Committee (JMAC) – pending (see Criterion 10 
and applicable Indicators/Measures).  

Monitoring Plan 
As per applicable processes and strategies 



5.0 Assessment of Sustainability 
The allowable annual cut on MF 72 (7,700 m3/year) is based on an analysis completed by 
Timberline Forestry Consultants in the early 1990s.  An updated analysis has not been completed 
based upon a cost /benefit analysis. 

The allowable annual cut for F.L. A18978 (263,843 m3/year) is based on the current AAC for 
the Invermere TSA of 581,570 m3 effective September 2001.  The current timber supply review 
(TSR3) is working toward a new AAC determination to be in place before September 1, 2006.  

Although the rate of timber harvest for the Invermere TSA is based on TSR2, the current 
management practices for the crown portion of the Canal Flats management unit (F.L. A18798) 
have been documented in the recent TSR3. This comprehensive review examines the short- and 
long-term effects of current forest management practices on the availability of timber for 
harvesting in the TSA, as well as the social and economic conditions.   

The TSR3 Data Package provides current detailed technical information and assumptions 
regarding current forest management practices, policy and legislation for use in this analysis, and 
describes the land base reductions to account for areas reserved or unavailable for harvest.  It 
also describes volume reductions for stand level retention, including components such as snags, 
wildlife trees and coarse woody debris.  Assumptions for non-recoverable losses are outlined as 
well.  

The large amount of information collected for timber supply review can be categorized into four 
broad areas: land base, forest inventory, management practices, and forest dynamics.  The 
majority of thematic data sources utilized in this analysis were prepared in either 2002 or 2003.  
It is acknowledged however, that there is some level of uncertainty in this process.  For details 
on reliability and uncertainty associated with inventory data, management assumptions, growth-
and-yield projections, and analysis methodologies see the respective TSR3 documents.   

The TSR3 Analysis Report focuses on a single forest management scenario that reflects current 
management practices in the Invermere TSA. In addition to this current management scenario, an 
assessment of how results might be affected by land base or forest management uncertainties has 
been completed using a number of sensitivity analyses.  For each scenario this process was 
modeled for 350 years however only the first 250 years are presented in the report as the harvest 
level remains constant after that time. 

Two additional reports were completed concurrently with the TSR3 information to provide an 
operational perspective to the analysis.  These reports are: Operational Implications Report 
(April 2004) and In-Block Retention Study (March 2004).   

The following table summarize the TSR assumptions specific to Tembec.  It lists the objectives 
and management zone considerations (similar to TSR) and summarizes how it was addressed in 
Tembec’s operating area.  The third column provides either supporting information to TSR or 
Tembec practices implemented to address the objective/management zone.   



Table 1: Tembec’s TSR3 Recognition of Objectives/Management Zones 
Objectives TSR Recognition Supporting Information / Tembec 

Practice 
Operability The Findlay Corridor is now recognized as non-

contributing and as a result, 2975 hectares have been 
removed from the operable land base. 
 
Operable area for the TSA was reviewed in 2003 to 
confirm the merchantability and economic viability.  A 
total of 10.1 % was removed and 7.4 % added to the 
operable land base, thus an overall reduction of 2.7 % in 
the operable area for the TSA. 

Confirmed during operability line 
review process using ortho photos and 
merchantability analysis incorporating 
operational planners. 
 
Operability and merchantability 
analysis completed by Arbour 
Tech/Tembec/Canfor and approved 
by the Ministry of Forests. 

Problem 
Forest types 

Canfor and Tembec worked through the PFT definition, 
which resulted in a further and more comprehensive net 
down as in TSR2. 
 

All PFT’s have been themed on 
Landscape Unit maps as area for 
netdowns for other environmental and 
social reasons. 

Riparian Riparian reserves for streams, lakes and wetlands are 
excluded from the THLB.  Management practices within 
riparian management zones also result in areas excluded 
from the THLB.  Each stream classification has a reserve 
width, management zone width, management zone 
retention, and calculated effective management zone. 

A riparian review has been completed 
in FL A18978 looking at current 
management practices. Riparian 
management has been guided by and 
adheres to the Forest Practices code 
requirements. 

Constructed roads – 8.5 meters width 
   
Future Roads 0.6 % 
Future Landings 3.0 % 
Future Trails 4.5 % 
Total: 8.1 % 

Roads, 
Landings, & 
Trails 

   

A soil disturbance review was 
completed for FL A18978 in 2004 to 
look at current practices. 

SIBEC Yield curves for current and future managed stands were 
modeled using TIPSY and utilizing the SIBEC 
influenced SI’s.  Yield curves for existing natural stands 
were modeled in VD4P and utilized the inventory bases 
on SI’s.  On average the SI for the THLB area increased 
by 2.5 m from 15.7 to 18.2 (+15.9%). 
 

PEM and forest cover spatial data 
were united to get a single coverage 
that had all PEM and forest cover 
information.  The proportion table 
was used for each PEM/FC polygon 
and based on leading species and site 
series, a SIBEC value as assigned. 

Whitebark 
pine, 
Deciduous 
Stands 

Pa leading stands and deciduous lead stands are removed 
the THLB 

Pa deciduous stands are not utilized in 
the Invermere TSA. 

In Block 
Retention 

Occasionally volume is retained in cutblocks above the 
required for wildlife tree retention for a variety of forest 
management considerations.  Seed trees are the single 
biggest concern because of the amount of volume left 
behind in cutblocks.  This volume is an additional 1 % 
WTP impact if spread out over a 100 year rotation.  
Wildlife tree retention requirements (%’s) by land use 
and BEC variant were used in the TSR analysis. 

An “In Block Retention” report was 
completed for TSR3.  The report 
summarizes the amount of retention 
prescribed by licensee.  The sample 
looked at indicated a 6.7 % timber 
impact, however for TSR3, a volume 
reduction of 3.5% was used and 
rationalized in the report. 

Regeneration 
Delay Existing 
Managed 
Stands 

For existing managed stands regen delay is determined 
by subtracting the actual inventory life age from the 
harvest age. 

A regen delay report for Tembec 
indicates an average regen delay of 3 
to 4 years according to historic 
Annual Reports. 
 
 
 



Objectives TSR Recognition Supporting Information / Tembec 
Practice 

Future 
Managed 
Stands 

For planted sites current practices is to plant the year 
following harvest with one year old stock so the regen 
delay is actually 0 years.  To deal with planting failures 
seedling delays, etc. the regen delay for future stands 
used is one year. 

 

Timber 
Harvesting 

Minimum Harvest Ages: 
> 150 m³/ha or 100 m³/ha for Pl on slopes < 40%. 
Piece size > 25cm mean DBH or 20 cm DBH for Pl on 
slopes < 40%. 
Age > 95% of culmination of the mean annual increment. 
 
Minimum harvest age tables were generated for each 
analysis unit that are natural stands and associated future 
managed stands and are existing managed stands and 
associated future managed stands. 
 

An economic analysis is completed 
for each cutblock detailing harvest 
method, volume, piece size, and any 
other economical concerns. 

Harvest System   Harvest System   (for the past 5 years) 
 Historic THLB Area  
Ground Based 91.2  70.8  Ground Based 60.0  
Cable 8.6  28.6  Cable 34.0  
Helicopter 0.2  0.6  Helicopter 6.0  
 100.0  % 100.0 %  100.0  % 

 

    
 Harvest Priorities 

• Fire Salvage 
• Susceptible Beetle Stands 
• OF/OR Restoration 
• Oldest First 

 

Harvest Priorities 
• Current attack and 

susceptible stands. 
• OF/OR Restoration 
• Oldest first 

considering social 
and environment 
constraints, i.e. no 
harvest in Lussier 
until ECA is 
reduced. 

 
Management 
Zones 

TSR Recognition Supporting Information / Tembec 
Practice 

Biodiversity Mapped as per HLPO (October 2002).  
Requirements exist to maintain old and mature 
forest biodiversity.  Mature and Mature + Old 
requirement by BEC zone in the HLPO was used 
for TSR3.  Old seral requirement in Low BEO 
areas start at 1/3 old for first 80 years, 2/3 old for 
the next 80 years, and the full old beyond.  Non 
THLB annual disturbance is also modeled. 

Biodiversity analysis is completed during 
the FDP stage.  An analysis by LU is 
completed for the LU’s current condition 
and/or the result of the FDP cutblocks.  A 
report is detailed for each LU in the FDP.  
Candidate OGMA’s are not spatially 
recognized in this analysis. 

Connectivity 
Corridors 

Mapped corridors as per HLPO.  Connectivity 
corridors were identified and considered high 
priority when allocating old and mature forest 
retention areas.  Net down logic was used to select 
spatial OGMA and MMA areas by prioritizing for 
old seral and mature seral deployment. 

Connectivity corridors are mapped for each 
LU.  Net down logic is recognition is 
detailed in the FDP with the HLPO 
checklist. 



Management 
Zones 

TSR Recognition Supporting Information / Tembec 
Practice 

Caribou Mapped caribou areas as per HLPO (October 
2002).  Maintain mature and old forest for habitat.  
HLPO caribou forest cover requirements were 
used for Buhl Creek, only priority 1 and 2 mapped 
caribou polygons were utilized.  The new caribou 
guidelines on habitat types have recently been 
finalized but are not amended into HLPO.  A 
sensitivity analysis is being completed using the 
new guidelines. 

Buhl Creek Planning Team developed a 
map that complies with the HLP.  30% of 
the operable caribou area has been reserved 
from harvest and an additional 20% 
identified as partial cutting.  All harvesting 
recognizes and complies with the developed 
map. 

Ungulate 
Winter Range 

Mapped ungulate area (KBLUP).  Requirement for 
mature forest exists.  KBLUP is UWR strategy 
and PEM based UWR are two processes that detail 
ungulate species and forest cover objectives.  PEM 
based UWR sensitivity analysis will be run. 

Cutblocks proposed in the UWR at the FDP 
stage are analyzed for forest cover 
requirements set out in the HLPO. 

Community 
Watersheds 

Domestic 
Watersheds 

No Community Watersheds in operating area.  
Mapped Domestic Watersheds, no specific 
constraints.  Community and domestic watersheds 
were modeled in the same manner.  A forest cover 
requirement that approximates a 30% ECA was 
implemented.  In addition forest cover polygons 
with water intakes were removed for the land base. 

Any proposed harvesting in domestic 
watersheds must have a report card 
completed, which summarizes the current 
ECA with the cutblocks proposed in the 
plan. 

Fire 
Maintained 
Ecosystems 

Designated by HLPO (Oct/02) and details in 
KBLUP-IS, open range, open forest, managed 
forest mapping used.  No green up requirements 
for this zone.  No modeled green up constraint was 
used in this zone.  

Tembec actively participates in the North 
Trench Operations Committee which 
earmarks and schedules 
treatments/harvesting that is necessary for 
restoration of fire maintained ecosystems. 

ERDZ HLPO ERDZ map as per HLPO (Oct/02).  
Reduced green up to maximize timber production.  
Green up requirement is a stocked stand.  The 
modeled green up constraint is maximum 33% < 2 
years within LU/ERDZ. 

No management change in ERD2. 

High Value 
Watershed 

Lussier Watershed – ECA constraints.  The 
Lussier Watershed has been identified by the 
District Manager as a high value watershed, as 
such a 30% ECA constraint will be applied to the 
Canal Flat land base.  For modelling purposes no 
more than 30% of the forested area is under 6 
meters in height. 

Harvesting has been deferred in the Lussier 
until ECA’s recover.  An overall hydrology 
report/assessment is being completed to 
determine risks to harvesting given the 
recent MPB outbreak. 

Visual Areas Mapped VQO polygon used as per KBLUP-IS 
Front Country Guidelines.  Open forest and open 
range areas modeled using partial cutting and good 
visual design.  A table was created in visual 
sensitive areas and constraints were developed 
based on VQO designation and the viewing 
distance from main corridors/towns.  Visual 
effective green up height is also calculated based 
on slope class. 

VQO’s are mapped and assessments are 
completed within the scenic area.  As well, 
VQO’s are managed outside the scenic 
areas within high recreational use areas. i.e.)  
Whiteswan Lake, Whitetail Lake 

Integrated 
Resource 
Management 

Designated by HLPO (Oct/02), has a mid green up 
guideline.  Green up in the IRM that is not ERDZ 
or fire maintained ecosystems, is 2.5 meters tall.  
The modeled green up constraint is maximum 
33% < 12 years within each LU/IRM. 

No management changes in the IRM. 



6.0 Strategies 
The strategies provide overall guidance regarding the means for achieving the criteria and 
indicators, as defined in the previous section.  Management strategies are written to address both 
landscape and site level issues.  More often than not, these strategies have been developed 
through various research, strategic and/or operational projects specific to the management unit.  
The strategies incorporate the inventories, environmental assessments, as well as risk 
assessments completed that are applicable to the management unit.  Minimizing environmental 
impacts is key to Tembec’s management strategies. 

Tembec’s current SFM Plan provides the following ecological strategies: 

BC Division Strategies 

• Avalanche Path 
• Carbon Cycle 
• Coarse Woody Debris (CWD) 
• Deciduous Tree 
• Ecological Representation 
• High Conservation Value Forests 
• Hydrological 
• Landscape Pattern 
• Late Successional Habitat 
• Riparian 
• Risk Assessment 
• Range of Natural Variability 
• Snag Retention 
• Soil Productivity 

 

• Indicator 3 Species Management 
• American Badger 
• Tailed Frog 
• Mountain Caribou 
• Flammulated Owl 
• Grizzly Bear 
• Ungulates (Elk, White-tailed Deer, 

Mule Deer, Bighorn Sheep, Moose) 
•  Bull Trout 
• Westslope Cutthroat Trout 
• Mountain Goat 
• Northern Goshawk 
• Whitebark Pine and White Pine 

 

 
Tembec’s current SFM Plan provides the following socio-economic strategies/policies: 

Tembec Policies (Corporate or BC Division BC Division Strategies 

• Community Development 
• Donations 
• Employment 
• First Nations 
• Health & Safety 
• Management’s Obligations & 

Responsibility  
• Participation 
• Purchasing (EMS & Corporate) 
 

• Consultation & Accommodation 
Agreement 

• Environmental Management System 
(EMS) 

• EMS – Dispute Resolution Strategy 
• EMS Training Requirements 
• Health & Safety Management System 
• Protocol Agreement 
• Public Participation Strategy 
• Recreation Strategy  
• Visual Quality Strategy 

 



6.1 Ecological Strategies 
The following section presents Tembec’s strategies to address the ecological values of the 
Criteria and Indicators Program.   

 

Avalanche Path Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 1, Indicator 3, Measurables 1 and 2 

Purpose: To outline the methods used to classify avalanche paths and to detail how forest 
adjacent to paths will be managed.   

 
Rationale: Avalanche paths (hereafter paths) contain some of the most important early spring 
foraging habitat for grizzly bear, black bear, elk, deer, sheep, mountain goat, and moose.  Paths 
receive relatively regular inputs of nutrients, organic matter, and water from higher elevations, 
are kept in an early seral state, and are often the first areas to be snow free in the spring.  These 
factors combine to create areas with high production of forage plants (e.g., Glacier lily, Spring 
beauty, Cow parsnip, Hedyserum, Indian Hellebore) (Serrouya et al. 2004). South facing paths 
with bunchgrasses may also provide early winter habitat for elk, deer, and sheep, and paths with 
high willow cover may act similarly for moose.   

Research has revealed that not all avalanche paths are of equal importance to wildlife. Paths can 
be rated as high, medium, or low quality based on the relative percentages of certain plant 
species that compose the vegetation cover. Generally, paths dominated by grasses and herbs are 
more valuable and used more heavily than paths with tall shrubs or advanced conifer 
regeneration (Ramcharita 2000). Path geometry also plays a role in determining the quality of a 
path. South facing paths are often the first to be snow free due to the higher amounts of solar 
insolation they receive in the spring.  Paths with a broad run-out zone are more valuable than 
narrow paths with little to no run-out zone.  A portion of the paths in Tembec’s operating area 
have already been classified (see Strategy below for specific ones).  

Both bears and ungulates use forested cover adjacent to high and moderate quality tracks for 
bedding and security cover.  Serrouya and McLellan (2005) found that 95% of all grizzly bear 
beds were within 90 m of the forest-avalanche chute interface, and 20 m of forest width included 
59 % of bear beds. Although variable buffer widths have not been rigorously tested vis-à-vis 
effectiveness in maintaining path use (see Serrouya et al. 2004), 50-100 m on at least 1 side is the 
commonly used value for high quality paths at present.  Actual buffer widths vary site-by-site 
based on tree species, topography, and landscape objectives.  In addition, Serrouya and McLellan 
(2005) found that bear beds tended to be located closer to large diameter trees and in areas with 
higher canopy cover and live tree density than random.  

 

Strategy: 

1. Check if the path has been previously classified  
• TFL 14: all paths have been classified, see report by Bob Ferguson and Bruce Pope (2001) 



• Canal Flats Operating Area: paths in Lussier/Coyote and North White drainages have 
been classified, see report by Sinclair and Ketchison (2001) 

• Kootenay South and East : paths within the South Rocky Mountain Management Area 
(Flathead, Elk, Wigwam drainages) have been classified.  

 
Note that paths that were classified using only air photo interpretation and not field checking 
(such as all paths within the SFMPP area) need to be field checked. Field calls will take 
precedence over air photo interpretation calls. 

 
2. If the path has not been classified, classify the path 

A path can be classified using air photo classification, followed by field checks, or by field 
checks alone. Initial air photo classification is preferred, to be consistent with the classification 
that has been done for other paths.  This method is identical to methods used in other studies 
(Ferguson and Pope 2001, Sinclair and Ketchison 2001). The second method can be used when 
the time constraints dictate a classification while doing pre-harvest layout, or if persons 
experienced in air photo classification are not available.  

A. Initial air photo classification: 

Use the most detailed air photos and/or digital orthophotos, at a minimum of 1:20,000, 
preferably 1:15,000 or 1:5,000.  

Delineate the avalanche path polygon boundary, and the boundaries of each cover type polygon 
within it. Classify each cover polygon within the track as one of the following: 

• Alpine herb 
• Upland herb (includes areas with cow parsnip, grasses, Hedyserum, glacier lily) 
• Wetland herb (rare, typically in the run-out zone, generally in association with small creeks 

on the track or where the run-out zone crosses creeks or rivers) 
• Deciduous shrub (i.e., alder or willow or small aspen) 
• Coniferous shrub (height class less than 10.4 m, includes non-productive brush, non-

commercial brush, or non-productive codes in FC) 
• Treed (dominated by coniferous or deciduous trees > 10.4 m in height) 
• Non-vegetated (rock, ice, talus) 

 
Note that the polygons will often be complexes, and not homogenous.  Label each polygon as to 
the cover type and the percent of this cover type within it. (i.e., the label 50 conshrub/30 upland 
herb/20 wetland herb indicates a polygon with 50 % coniferous shrubs, 30 % upland herbs, and 
20 % wetland herb, with the upland and wetland herb interspersed throughout the coniferous 
shrub area).  

Determine the area of each cover type polygon, and the total area of the avalanche path polygon.  
Determine the percentage of total area covered by upland and wetland herb complexes.  With 
these numbers, you can classify any individual path as high, medium or low, as per below. 

Visit each track and confirm that the classification was accurate. In particular, visit the run-out 
zone, as this is generally the most important habitat area. 

B. Field Method 



Walk a representative portion of the path, focusing on the broader, lower sections where higher 
quality meadow habitat is more likely to occur.  Look for areas of upland and wetland herb or 
bunchgrass cover types and determine the approximate area and the percentage of the path that 
these cover types occupy. In paths with willow, look for high coverage and extensive moose 
browsing and take this into account when classifying the path. 

 

3. Assess suitability for Grizzly Bear Habitat.  
Avalanche paths are rated as follows: 

High: > 5 ha of upland and wetland herb cover types within the path, or paths where these cover 
types are > 1 ha and also comprise > 40% of the area of the total avalanche path polygon 

Moderate: > 10% of the avalanche path polygon area consisting of upland and wetland herb 
classes, with the area of these communities being between 1 and 5 ha in size 

Low: paths with < 1 ha of upland and wetland herb classes 

 

Generally (but not always) the highest quality paths will be south or south-west facing.  

 

4. Assess suitability for ungulate winter range 
Check the February 2005 WLAP ungulate winter range maps (based on PEM mapping) and 
guidelines to see if the paths fall within identified UWR. Note that field checks supersede the 
mapping, because the mapping does not always pick up important habitats. Important paths for 
ungulate winter range are: 

• South facing tracks with bunchgrasses (elk, deer, sheep) 
• South and south-west facing tracks with tall shrubs, particularly willow (moose, deer, 

elk) 
 
5. Plan management around the tracks 

• For grizzly bears, leave forested buffers of between 50-100 m minimum on high and 
moderate quality paths adjacent to the meadow/herb portion of the path, on at least one side 
of the path.  

• Retain narrow forested strips (100 m or less) between avalanche paths in path complexes 

• If different forest types occur on either side of the path, leave the buffer on the side with 
larger diameter trees and greater canopy closure, as research suggests beds are more often 
located in stands with these characteristics.  

• For paths in ungulate winter range, leave a minimum 50 m buffer of > 60 yr forest on either 
side of meadow and herb areas of paths within UWR, as per the legal (Feb 2005) guidelines. 
If the forest on one or either side of the path has good snow-shedding characteristics (trees 
with large crowns, high overall crown closure), consider leaving a wider buffer. 

• Buffer width should take into account site conditions and local topography. If the forest 
adjacent the track is pine dominated infested with mountain pine beetle, buffers should still 



be retained unless, in the professional opinion of a forester, most of the pine will die and fall 
down within a short time period and create high levels of course woody debris. In this case 
bears and ungulates are unlikely to use the area for some time, as travel is difficult and 
bedding sites limited. Tembec is currently participating in a study to determine the best 
options for these sites (McLellan et al. 2005). If areas such as these are harvested, any large, 
windfirm trees of other species, particularly Fd, should be retained.  

• Planning path buffers should be done at the drainage scale. Drainages with high numbers of 
high quality paths generally provide very important habitat for grizzly bear, particularly if 
there is also good riparian habitat in close proximity. Harvesting in these drainages, if it is to 
occur at all, should be planned in consultation with the Forest Scientist or a grizzly bear 
expert.  Areas with moderate numbers of paths that are close together may not need buffers 
on both sides of each path, or full buffer widths.  

• Avoid crossing the path run-out zone with roads or trails if at all possible. If a road must 
cross a path, ensure that natural drainage patterns are not altered and that a minimal area of 
the path is disturbed. Minimize right-of-way clearing through the forest on either side of the 
path.  

• Access control for roads providing access to high quality paths is critical, especially near 
populated areas. See the grizzly bear strategy for more details. 

• Schedule operational activities that are in close proximity to high or moderate quality 
avalanche habitats to avoid periods of active grizzly bear use.  This active period is 
commonly between May 1 and July 15. 

 

Database requirements: 
Avalanche path classification where available.  

 

Supporting documents: 
Ferguson, R.S., and B. Pope.  2001.  Inventory and classification of avalanche paths in Tree 

Farm Licence # 14, Invermere Forest District, British Columbia.  Draft Report prepared 
for Tembec Industries Inc.  FRBC Project No. 00-RIP-FRBC-405.   

Bruce McLellan, K. Stuart-Smith, C. Apps, and R. Serrouya. 2005.  Evaluating and Refining 
Guidelines for Forested Buffers for Grizzly Bear Habitat Management.  LOI Number: 
Y061042. Forest Science Program, British Columbia.  

Quinn, M.S.  2000. A preliminary analysis of avalanche paths in the Canal Flats area North 
White and Lussier Rivers).  Final Report to Crestbrook Forest Industries Inc.  FRBC 
Project KB96-204-IN. 

Quinn, M.S., J. Phillips.  2000.  Avalanche paths in TFL 14: Inventory, description, classification 
and management.  Final report to Crestbrook Forest Industries Inc.  FRBC Project: 
KB96-204-IN. 

Ramcharita, R.K.  2000.  Grizzly bear use of avalanche chutes in the Columbia Mountains, 
British Columbia.  Masters Thesis, University of British Columbia. 



Serrouya, R., B. McLellan, and G. Pavan. 2004.  Characterizing the location of grizzly bear beds 
in avalanche chute buffers: implications for buffer width and stand attributes.  Year 1 
progress report for Tembec and MoF. 

Serrouya, R., and B. McLellan. 2005. Characterizing the location of grizzly bear beds in 
avalanche chute buffers: implications for buffer width and stand attributes.  Year 2 
progress report for Tembec and MoF. 

Sinclair, B.A, and M.V. Ketcheson.  2001.  Inventory and cover type classification of avalanche 
Paths near Canal Flats B.C. with habitat interpretations for grizzly bear.  Final Report for 
Tembec Industries Inc. 

Southern Rocky Mountain Management Plan. 2003. Ministry of Sustainable Resource 
Management, Cranbrook, BC.  



Carbon Cycle Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 3 Indicator 6, Measurable 1 

Criterion 3 Indicator 7, Measurable 1 

 

This strategy is currently being developed at the corporate level. Tembec Inc. has publicly 
endorsed the Kyoto Protocol and made a commitment to develop a carbon cycle strategy.  



Coarse Woody Debris (CWD) Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 1, Indicator 2, Measurable 3 & 4 

Purpose:  To ensure that sufficient coarse woody debris (CWD) is present in Tembec’s 
operating area throughout the short and long term. 

 

Rationale: 

In British Columbia, 12-18 % of forest-dwelling vertebrates commonly use coarse woody debris 
for breeding, or respond positively to its abundance (Bunnell et al. 1999). Examples of its use by 
vertebrates, summarized in Bunnell et al. (1999), include: 

• sheltered areas for reproduction 
• cover from aerial predators for small vertebrates,  
• necessary substrate and nutrients for many invertebrates upon which a wide range of 

amphibian, reptile, bird and small mammal species forage,  
• runways for small mammals and display or lookout posts for birds,  
• access routes for small predators such as marten and weasels into snow cover,  
• increased habitat diversity for amphibians and fish by forming pools and riffles in water 

 

Down wood also provides substrate, energy and nutrients for a diversity of plants, lichen, fungi, 
and bryophytes; nurse logs, shade and protection from browsing for tree seedlings; and a source 
of organic material for future soil development (Feller 2003).  As such, it has been identified as 
one of the key habitat elements important to maintain in forested landscapes in order to conserve 
biodiversity (Bunnell et al. 1999).  It forms two measures under Indicator 2, Criteria 1 in 
Tembec’s Criteria and Indicator system for Sustainable Forest Management. 

The scientific literature provides little guidance on how much CWD to retain in forested stands, 
partly because studies assessing down wood have found very high variability among sites in 
similar ecosystems, and partly because vertebrates show inconsistent and variable responses to 
CWD volumes (Bunnell et al 1999, Feller 2003). In 2001, Tembec undertook a study of CWD in 
unmanaged stands to provide some baseline data for the East Kootenay Region. Key patterns 
were: 1) mean pre-harvest volumes of CWD increased with BEC elevation (from PP and IDF to 
ESSF) 2) on average, CWD volume decreased between pre and post-harvest, and 3) CWD 
volume post-harvest had a higher proportion of smaller pieces than CWD volume pre-harvest 
(Adams 2002).  A study in the East Kootenay comparing CWD volumes between logged stands 
and those burned by wildfire also found that logged stands had lower volumes of small pieces of 
CWD than stands burned by wildfire, although there was no difference for large pieces (Stuart-
Smith 2002).  Recent modeling projections for the East Kootenay (Wilson et al. 2004), though 
not accounting for all CWD retained on the land base, suggests that CWD volumes will remain 
fairly consistent on the CFLB, increasing slightly on the NHLB and declining somewhat on the 
THLB.  

Thus, consistent with a precautionary approach, Tembec has developed a CWD strategy to retain 
more CWD on the THLB, and is undertaking projects to more accurately model CWD volumes 
on the land base. 



Initial CWD targets have been based on baseline data from the East Kootenay (Adams 2002, 
Stuart-Smith 2002), and other relevant scientific literature. They take into account the pre-
harvest CWD volume present in stands, and assume: 

• volumes should be greater in higher elevation BECs than lower ones, 
• within elevation zones, volumes should be greater in wetter than dryer site series,  
• volumes are lower in younger stands than in older ones 
• CWD will be input to managed stands over time through live trees and snags left as stand 

structure, and through self-thinning of the stand. 
 

There is also a link between this strategy and the Range of Natural Variability (RNV). Natural 
disturbances such as wildfire and mountain pine beetle provide episodic inputs of CWD to 
forests. Thus, qualitatively, a RNV approach suggests that forest management should also do so.  
Setting greater CWD targets for higher elevation BEC’s is consistent with a RNV approach in 
that the proportion of vertebrate fauna using CWD increases as the average fire return interval 
lengthens and CWD accumulates (Bunnell et al 1999). The fire return interval generally 
increases from lower elevation to higher elevation BEC’s. In addition, a range of volumes has 
been set for a target, rather than one number, and the target is to be met on all cutblocks on 
average, not within every individual cutblock. This accounts for variability among individual 
sites, and will provide for a range of CWD volumes in keeping with the RNV concept.  

 

Strategy: 

Short-term Strategy 
Strategies for CWD retention have been developed at both fine and coarse scales.  

Coarse Scale: CWD Retention within the CFLB: 
At a larger scale, Tembec is attempting to obtain a more accurate assessment of CWD volumes 
on the CFLB resulting from current practice (Stand Structure Project, see Davis et al. 2005).  
Tembec has already undertaken several years of modeling towards this end (TFL 14 Type III 
analysis, Wilson et al. 2002; Stand Structure Project, Wilson et al. 2004, Davis et al. 2005).  

 

Fine Scale – CWD Retention within Cutting Permits: 
Tembec will retain CWD within cutting permits by: 

1. Setting procedures and targets for CWD retention within harvested areas. Note that these 
targets will not apply for areas within community fire-interface zones, due to the 
overriding objective of reducing fire risk within these areas.  

2. Layout crews will be taught to identify high value pieces of CWD and the importance of 
retaining these, via communication tools such as the Wildlife Tree Patch SOP, the Stand 
Structure brochure, and presentations by the Forest Scientist. Areas with a large number 
of high value pieces of CWD are considered good options for locating WTP, riparian 
reserves, other reserves, or to be left out of blocks where possible. 



3. Loggers will be informed of the value of CWD, via site visits and the Stand Structure and 
Wildlife Tree brochures. Efforts will be made to avoid bringing in large pieces of CWD 
to the landing, and to avoid crushing large logs with machinery.  On especially dry sites, 
and where required for silviculture purposes, slash may be packed back to the block.  

4. CWD will be recruited for the future by leaving variable numbers of live trees in a 
component of cutblocks, with allowances for safety and harvesting and road logistics.   

5. A component of deciduous trees, which provide CWD with different decay rates than 
conifer trees (Bunnell et al. 1999), will be retained within harvested areas.  

6. Areas burned by large wildfires will have some areas left unsalvaged in order to capture 
areas with high densities of fire-killed snags and future CWD. WTPs and other reserves 
will also be established in order to capture areas with high densities of fire-killed trees.  

 

Long-term Strategies 
Over the next few years (2004-06), more accurate modelling projections on CWD volumes will 
be more thoroughly investigated as part of the stand structure project (Davis et al. 2005). This 
will enable trends in the CWD volume at the coarse scale to be examined.  

In the future, CWD targets may be set for specific ecosystem types with low and moderate 
representation, if the data is available to do so.  Data on pre-harvest levels of CWD has begun to 
be collected and will provide data to examine this once a large enough sample size has been 
collected. Targets for in-block CWD are currently set by timber type rather than site series 
because each block may contain several site series, which the CWD transects cross, and exact 
boundaries of the site series polygons are not known.  Finally, the scientific literature will be 
monitored to determine if estimates for CWD requirements change. Results from the species 
accounting system (Indicator 3) may also indicate the need to adjust targets.  

 

Measures and Targets: 

Measurable 3: Volume of CWD (m3/ha) on the CFLB at 10, 20, 50, 100, 150, 200, and 
250 years, under current practice. 

Target: No significant declines in CWD volume through time.  

Quantitative targets for the CFLB have not been set at this time due to a lack of information on 
which to do so.  New information, significantly declining trends or very low numbers will 
indicate the need for targets to be set.  Information from the Indicator 32 monitoring may also 
indicate the need for targets to be set or modified.  

                                                 
2 Indicator 3 – Productive populations of selected species or guilds are well distributed throughout the range of their 
habitats. 



Measurable 4: Average annual volume of coarse woody debris in stands immediately 
following harvest, by BEC zone and timber type. 

Target: As per  

Table 2 below.  

Table 2 Targets for post-harvest CWD volume within cutblocks. Place emphasis on 
retaining large pieces, rather than small ones. 

BEC and Stand Type Target* 
PPdh  
IDFdm2 – Pl or Py 

10-50 m3/ha 

MSdk – Pl 
IDFdm2  - all but Pl or Py 
ICHmk1  - Pl 
ICHmw1  - Pl 

20-50 m3/ha 

MSdk  - all except Pl 
ICHmk1 – all except Pl 
ICHmw1 – all except Pl 

50-150 m3/ha 

ESSFdk  - Pl 
ESSFwm   - Pl 

60-250 m3/ha 

ESSFdk  - all except Pl 
ESSFwm  - all except Pl 

100-250 m3/ha 

*Targets are intended to be met on an average annual basis, not on each individual cutblock.  

 ** targets do not apply to community-forest interface areas being managed to reduce fire risk 

 

Monitoring: 
• CWD volume by diameter class is monitored post-harvest on cutblocks > 10 ha in size 

through EMS SOP 4.2.  
• Pre-harvest monitoring of CWD is also being done on a subset of blocks.  
• CWD volume on the CFLB is being monitored through modelling projections done 

through the Stand Structure Project (Wilson et al 2004, Davis et al. 2005).  
 
 

Location of Monitoring Data: 
• CWD monitoring data on a per block basis is kept at in the regional offices. The Forest 

Scientist also has a copy of the data files.  
• Reports on CWD modeling are kept in the Forest Scientists office.  
 
 

Supporting Documents: 

Internal Tembec Documents and communication tools 



• EMS SOP 4.1 (retaining CWD) and SOP 4.2 (Monitoring CWD) 
• Wildlife Tree Patch EMS Standard Operating Procedure 5.1 and the Brochure “A loggers 

guide to Stand Structure” 
• Safe Work Procedure for Retaining Wildlife Trees and Wildlife Tree Brochure 
 



Scientific Literature and Technical Reports 
Adams, I. 2002. Coarse woody debris in the East Kootenay Region. Report for Tembec, Inc. 

Bunnell, F., 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. 

Davis, R. and S. Wilson. 2004. Spatial Timber Supply Analysis with wood supply and 
environmental trend reporting for the Invermere TSA. Prepared for MSRM.   

Davis, R., K. Stuart-Smith, and J. Przecyzk. 2005. Stand structure and structural element 
projections for the Invermere TSA. Unpublished report for Tembec and Canfor.  

Stuart-Smith, A.K. 2002. Songbird communities in burned and logged stands with variable tree 
retention in the Canadian Rocky Mountains. PhD Dissertation, Oregon State University. 
140 pp.  

Wells, R.W., D. Haag, T. Braumandl, G. Bradfield, and A. Moy. 2004. Ecological 
Representation in the East Kootenay Conservation Program Study Area. Center for 
Applied Conservation Biology, University of British Columbia, BC.  

Wilson, S. F., C. Steeger, and D. Hamilton. 2002. Habitat supply modeling: TFL 14 pilot project. 
Prepared for: Tembec Industries Inc., Cranbrook, BC and BC Ministry of Forests, 
Victoria. 

Wilson, S.F., Przeczek, J.P. and Steeger, C. 2004. Habitat Supply modeling for the Invermere 
and Cranbrook Timber Supply Areas: Preliminary estimates for large snags and down 
wood. Prepared for Tembec Industries, Cranbrook, BC.  

 



Deciduous Tree Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 1, Indicator 2, Measurable 5 

Purpose: To ensure that sufficient deciduous trees are present in Tembec’s operating area 
throughout the short and long term.   

Rationale:  Deciduous and deciduous/coniferous mixed stands generally support a higher 
diversity of plants, birds, mammals, reptiles, amphibians and insects than do pure conifer stands.  
The primary deciduous trees present on Tembec’s B.C. operating area are trembling aspen 
(Populus tremuloides), black cottonwood (Populus trichocarpa), and paper birch (Betula 
papifera).  Bunnell et al. (2003) summarize the roles that deciduous trees play in the forest 
ecosystem: 

• Habitat for many canopy-dwelling insects, and insectivorous birds and mammals that 
feed on them 

• Support a greater diversity of fungal and lichen species 
• Produce snags and CWD earlier in a rotation than coniferous species as they are shorter-

lived and faster-decaying 
• Broadleaf litter is much richer in nutrients than conifer needle litter, supporting a higher 

diversity of small mammals (e.g., shrews), amphibians, and invertebrates 
 

In addition to their value for biodiversity, deciduous stands can also contribute to maintaining 
forest health.  Individual deciduous trees are the preferred species for nesting by a suite of cavity 
nesting birds and mammals (Martin et al. 2002), and aspen is considered a keystone species for 
cavity nesters.  Many of the species that rely on deciduous trees for nesting (e.g., Hairy, Downy, 
Three-toed, Black-backed woodpeckers) or foraging (e.g., Black-capped chickadee) are also 
voracious consumers of forest pests (Machmer and Steeger 1995).  For example, an individual 
three-toed woodpecker can consume thousands of spruce beetle larvae a day (Machmer and 
Steeger 1995).  Foliage gleaning birds such as chickadees have been recorded as causing as 
much as 95 % mortality in pest populations (Coppel and Sloan 1971 in Machmer and Steeger 
1995).  There is also evidence that the deciduous component in stands contributes to slowing the 
incidence and rate of spread of tree diseases such as root rot (Armillaria spp., Phellinus weirii) 
(Comeau 1995). 

Deciduous trees may also affect the growth of conifers by reducing the vigour of competing 
shrubs (McLennan and Klinka 1990 in Comeau 1995), fixing nitrogen (Simard 1995 in Comeau 
1995), increasing rates of decomposition (Fyles and Fyles 1993 in Comeau 1995), and thus help 
ensure long-term sustainability and productivity over several rotations (Comeau and Sachs 1992 
in Comeau 1995).  In view of their importance to the forest ecosystem, deciduous trees have 
been identified as one of the key habitat elements maintain for biodiversity conservation 
(Bunnell et al. 1999, 2003), and form a measurable under Indicator 2, Criteria 1 in Tembec’s 
Criteria and Indicator system for Sustainable Forest Management. 

In the East Kootenay, many deciduous stands occur in the mesic and circum-mesic ecosystem 
types with low and moderate representation, or that are rare or uncommon (Wells et al 2004, see 
also the Ecological Representation Strategy). Strategies for these ecosystem types focus on 



increased structural retention. Thus, there is a link between this deciduous strategy under 
Indicator 23, and the representation strategy for Indicator 14.  

Strategy: 

1. The importance of retaining deciduous trees will be communicated to planning and 
silviculture staff, and layout crews (i.e. the Wildlife Tree SOP, Stand Structure Brochure, 
presentations by the Forest Scientist).  

2. Pure deciduous stands, deciduous leading stands, and stands with a deciduous component 
of > 50% will generally not be harvested.  Some exceptions are in situations where 
harvesting is being undertaken to enhance biodiversity objectives, such as on Class 1 
winter range (e.g. Grave Prairie) or to address forest health concerns (e.g. Mountain Pine 
Beetle salvage) for example.   

3. Within stands with a deciduous component that will be harvested, deciduous trees will be 
retained, primarily in clumps, although some scattered individual stems will also be 
retained.  

4. Knocking over a component of the mature deciduous stems often results in increased 
suckering, and is encouraged, especially on blocks within Ungulate Winter Range.  

5. A component of the deciduous regeneration will be retained in cutblocks, i.e. brushing or 
spacing operations will not result in complete removal of the deciduous component from 
a stand.  

Measures and Targets: 

Measurable: The number of cutblocks with a deciduous component pre-harvest that retain 
a deciduous component post-harvest. 

Target: In ecosystem types with low and moderate representation, 90 % of the 
cutblocks (90 % of the total number of cutblock, not 90 % of the area within 
each block) with a deciduous component pre-harvest will have a deciduous 
component post-harvest, including mature and regenerating trees.  

Monitoring: 
An audit will be conducted annually to ascertain whether cutblocks with a deciduous component 
pre-harvest retained a deciduous component post-harvest. The audit will check both the mature 
and regenerating component. For example, were mature and/or immature deciduous stems 
retained within the block or incorporated into WTP, RRZ or other reserves, and is a deciduous 
component evident in the regeneration.  

Note that the deciduous strategy applies to all cutblocks, but that only blocks in ecosystems with 
low and moderate representation may be monitored initially. 

                                                 
3 Indicator 2 – The amount, distribution and heterogeneity of habitat elements and landscape structures important to 
sustain biological richness are maintained. 
4 Indicator 1 – Ecologically distinct habitat types are represented in an unmanaged state to sustain lesser known 
species and ecological function. 



Database Requirements: 

• For planning, mapping overlays showing deciduous leading stands and stands with > 50 
% deciduous component. 

• For monitoring, silviculture regeneration survey field cards, maps of ecosystem types and 
cruise compilations. 

 
Supporting documents: 

Internal Tembec Documents and communication tools 
• Wildlife Tree Patch EMS Standard Operating Procedure 5.1  
• Stand Structure Brochure “A loggers guide to Stand Structure” 

 
Scientific Literature and Technical Reports 
Bunnell, F., 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. 

Bunnell, F., G. Dunsworth, D. Huggard, and L. Kremsater.  2003.  Learning to sustain biological 
diversity on Weyerhaeuser’s coastal tenure. 

Comeau, P.  1995.  Why Mixedwoods? In: Comeau, P.G., K. Thomas, and J. Boateng.  1995.  
Silviculture of boreal and temperate broadleaved-conifer mixtures.  Workshop 
proceedings, February 28 and March 1, 1995.  Richmond, B.C.  B.C. Ministry of Forests 
Research Report. 

Comeau, P. and D. Sachs.  1992.  Simulation of the consequences of red alder management on 
the growth of Douglas-fir using FORCYTE-11.  B.C. Ministry of Forests and Forestry 
Canada.  FRDA Report 187. 45 p. 

Coppel, M. and N. Sloan.  1970.  Avian predation, an important adjunct in the suppression of the 
larch casebearer and introduced pine sawfly populations in Wisconsin forests.  Proc. Tall 
Timbers Conf. Ecol. Anim. Control by Habitat Manage.  2:259-72. 

Fyles, J.W. and I.H. Fyles.  1993.  Interaction of Douglas-fir with red alder and salal foliage litter 
during decomposition.  Can. J. For. Res. 23: 358-361. 

Machmer, M.M., C. Steeger.  1995.  The ecological roles of wildlife tree users in forest 
ecosystems.  Land Management Handbook 35.  British Columbia Ministry of Forests 
Research Program. 

Martin, K., and Eadie, J. 2002. Nest webs: A community wide approach to the management and 
conservation of cavity-nesting forest birds. Condor. 

McLennan, D.S. and K. Klinka.  1990.  Black cottonwood – a nurse species for regenerating 
western red-cedar on brushy site.  B.C. Ministry of Forests and Forestry Canada.  FRDA 
Report 114. 12p. 

Simard, S.  1995.  Mixtures of paper birch and conifers: and ecological balancing act. In: 
Comeau, P.G., K. Thomas, and J. Boateng.  1995.  Silviculture of boreal and temperate 
broadleaved-conifer mixtures.  Workshop proceedings, February 28 and March 1, 1995.  
Richmond, B.C.  B.C. Ministry of Forests Research Report. 



Ecological Representation Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 1, Indicator 1, Measurable 1 

Purpose:  To ensure that ecologically distinct habitat types are represented in an unmanaged 
state in Tembec’s operating area to sustain lesser known species and ecological functions.  

Rationale:  Maintaining representation of a full range of ecosystem types outside of the managed 
land base can be a key component of conservation strategies for sustaining biodiversity in 
managed forests. The ecological representation approach is being incorporated into sustainable 
forest management (SFM) strategies in a growing number of regions throughout British 
Columbia and elsewhere (e.g., Bunnell et al. 2003, Huggard 2004, Wells et al. 2003). 

Representation is a coarse-filter strategy, primarily aimed at conserving the many species and 
associated ecological functions about which we know very little, and which may be restricted to 
particular ecosystem types or geographic localities. Ensuring that some portion of each district 
ecosystem type is represented in a relatively unmanaged state is thought to be the best way to 
sustain these species (Bunnell et al 2003).   

Unmanaged stands are an important component of a precautionary approach to sustaining 
biodiversity (Huggard 2004). Although we can develop management practices aimed at 
maintaining habitat for forest-dwelling species, our knowledge is often insufficient to ensure that 
these practices will work, particularly for species about which little is known.  Unmanaged 
stands also provide areas for natural disturbances and ecological processes to occur, which may 
be important to many species and are often reduced in managed stands. Finally, unmanaged areas 
can also provide an ecological baseline against which to assess the effects of management 
activities.  

In the East Kootenay, nearly half (46 %) of the forested land is currently constrained from 
harvesting, and potentially able to contribute to ecological representation. These constrained 
areas include parks, inaccessible sites, steep slopes, environmentally sensitive areas, old growth 
management areas, wildlife reserves, and riparian zones.  

In 2004, an ecological representation analysis was completed for the East Kootenay 
Conservation Program study area (Wells et al. 2004, see this report for a map of the EKCP area). 
It had the following broad objectives: 

1. To define ecosystem groupings for the East Kootenay Conservation Program (EKCP) 
study area at a scale relevant to forest management by statistically grouping site series 
based on plant community similarities, and  

2. To determine a component of ecological risk by evaluating the distribution and area of 
ecosystem groupings between the non-harvestable land base (NHLB) and the timber 
harvesting land base (THLB). 

This report showed that most of the ecosystem types in the EKCP currently have more than 40% 
of their area in the NHLB, and that these stands are generally well-distributed. It also identified 
uncommon ecosystem groupings (types).  Although more work in this area needs to be done, this 
report provides a starting point from which to develop preliminary management strategies.  



Representation can also be examined at different scales, for example, at the level of BEC variant, 
rather than at the level of ecosystem cluster. The NHLB can also be defined in various ways, 
depending on the probability of forest management occurring within various netdown 
designations. An analysis of representation at the level of BEC variant, and considering only 
Parks, Wildlife Management Areas and covenant/conservation lands to be protected is found in 
the Tembec document entitled ‘P6-4 FSC Requirements’. Details on how the NHLB was defined 
in the representation report by Wells et al (2003) can be found in that report. The Wells report 
also includes a figure showing the breakdown of representation for each ecosystem type by 
netdown category. 

Strategy: 

Short-term Strategy 
This is a preliminary management strategy, intended only to pilot certain aspects of the use of 
representation data in forest management. A more comprehensive long-term strategy will be 
developed starting in 2007. Note that there are linkages between the representation strategy and 
the strategies for snags, CWD, deciduous trees, and riparian. 

1. As an initial starting point, four different groupings of ecosystem types that the East 
Kootenay has high responsibility for have been defined for management purposes. These 
groupings are: 

• Rare ecosystem types, defined as < 1000 ha in EKCP. 
• Uncommon, small and less represented ecosystem types. Defined as < 2000 ha 

in EKCP and < 50% representation NHLB 
• Uncommon ecosystem types, defined as < 8500 ha and > 2000 ha in EKCP. 
• Ecosystem types with low and moderate (< 40%) representation in NHLB 

2. For each new cutting permit, map overlays of the ecosystem clusters will be used to 
determine if there are potentially any of the 4 ecosystem types listed above within the 
general area of the permit. If so, layout crews will ground truth the sites or use TEM 
mapping to confirm the presence of these ecosystem types (this is necessary given the 
relatively low accuracy of the PEM database for some ecosystem types, particularly 
riparian ones). GPS locations of any site series determinations will be taken, so that a 
database to improve the PEM database in the future can be built.  

3. During initial stages of permit development areas that, in the opinion of the field crews, 
may potentially contain one of the ecosystem types listed in Table 3 to Table 6 will be 
ground checked and the ecosystem type determined.  

4. Management strategies for each ecosystem type will then be applied as follows: 
A. Rare Ecosystem Groups (Table 3) are to be reserved from harvesting. 

B. Uncommon Ecosystem Groups with <50% representation in the NHLB and <2000 ha in 
the EKCP (Table 4) are to be reserved from harvesting.  

C. Uncommon Ecosystem Groups > 2000 ha (Table 5) are to be emphasized for placement of 
reserves including wildlife tree patches, riparian reserves, and old growth management areas.  
Stand structure, CWD retention and snag retention will also be emphasized in these ecosystems. 
Blocks in these groups should not be clearcut unless necessary, i.e. for pine beetle management, 
fire salvage, or operational logistics (downhill cable logging for example).  



D. Ecosystem Groups with Low and Moderate representation in the NHLB (Table 6) are to 
be emphasized for structural retention, including CWD, deciduous trees and snags, and reserve 
placement for reserves such as wildlife tree patches and old growth management areas.  Refer to 
the management strategies for snags, deciduous trees, and CWD, for additional detail. 

A pilot project to determine how to incorporate representation in OGMA selection is occurring 
on TFL 14 and Canal in 2004/05. Results from this pilot will be used to determine how to 
proceed in the remainder of Tembec’s operating areas.  

In addition to the above strategies, rare, uncommon and groups with low and moderate 
representation will be included in the analysis of High Conservation Value Forests as High 
Conservation Values. HCVF’s will be designated for key areas that contain these values. 

Long-term Strategy 
Beginning in 2007, a more comprehensive management strategy for ecological representation 
will be developed. This strategy will consider how well the preliminary short-term strategy 
worked and how it can be improved. In order for a representation approach to be successfully 
implemented in the East Kootenay, government, First Nations, parks, the various licensees, 
conservation organizations, and private landowners will need to be involved.  

Monitoring: 
Every 2 years an audit will be done in which a random selection of Tembec’s Cutting Permits 
will be internally audited to determine if this strategy was followed.  

Ecosystem types with low and moderate representation will be a focus for monitoring SFM 
Indicator 2 elements, including snags. In the future, they will also likely be a focus for 
monitoring SFM Indicator 3 species.  

Every 7 years, at a minimum, the ecosystem representation analysis will be rerun to determine 
changes in representation for each ecosystem type. The analysis will also be rerun if any 
significant changes occur in the non harvestable land base, i.e. operability line changes 

Data Requirements: 
• A mapping overlay of the ecosystem clusters or site series is required to determine 

potential locations of each ecosystem type.  
 
Supporting Documents: 
Bunnell, F., L. Kremsater, and D. Huggard. 2003.  Learning to sustain biodiversity on 

Weyerhaeuser’s coastal tenure. Unpublished report for Weyerhaeuser, Nanaimo, BC. 
(available on the web).  

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.  

Tembec. 2004. P6-4 FSC Requirements Canal 2004. Internal Tembec document. 

Wells, R., Haag, D., Braumandl, T., Bradfield, G. and Moy, M. 2004. Ecological Representation 
in the East Kootenay Conservation Program Study Area. Unpublished report. University 
of British Columbia. August 2004 revision.  



Table 3: Rare Ecosystem Groups (< 1000 ha in EKCP) 
BEC Cluster 

No. 
Ecosystem 
Cluster Name 

Site Series in 
Cluster 

Climax Community 
Description 

Total ha 
in EKCP* 

IDF 2 Submesic-mesic 
IDFun 

IDFun-DP Cool mossy aspects dominated 
by Fd 

964 

IDF 5 Mesic IDFun2 IDFun2-FH Midslope. Fd & At with rich 
herb understory.   

370 

IDF 9 Subhygric 
IDFun2 

IDFun2-SD Level to Lower slope. Sx & Fd 
with red-osier dogwood 

32 

IDF 16 Hygric (fluvial 
mid-bench 
riparian) IDFun 

IDFun-CD Open Ac & Sx with red-osier 
dogwood 

566 

IDF/MS 19 Subhydric MS MSdk 07 
IDFdm2A-
SB 

Level slope position with 
organic soils. Open Sx with 
sedges, sitka alder, scrub birch 
and sphagnum 

854 

ESSF 30 Hygric (fluvial 
riparian) 
ESSFdm1 

ESSFdm1-
FH 

Se & Bl with false azalea, 
horsetail, Canby’s lovage and 
arrow-leaved groundsel. 

53 

TOTAL 2,839 
 
Table 4: Small and less represented Uncommon Ecosystem Groups (< 2000 ha in EKCP, and <50% 
representation in NHLB) 
BEC Cluster 

No. 
Ecosystem 
Cluster Name 

Site Series 
in Cluster 

Climax Community Description Total ha 
in EKCP* 

ICH 10 Subhygric ICH 
mk1 

ICH mk1 
06 

Lower to level slope. Cw, Sx and Bl 
with oak fern, lady fern, foam-flower, 
queen’s cup, five-leaved bramble and 
Sitka alder. 

1,995 

PP 14 Hygric (fluvial 
mid-bench 
riparian) PP dh2 

IDF un2-
FH 

Open Ac & Sx (Fd) with snowberry, 
bluegrasses and common silverweed. 

1,527 

IDF 15 Hygric (fluvial 
mid-bench 
riparian) IDF 

IDF dm2 
07 
IDF dm2 
XB 

Open Sx with water birch, horsetails, 
sarsaparilla, sedges, red-osier 
dogwood and trailing raspberry. 

1,521 

TOTAL 5,003
 



Table 5: Uncommon Ecosystem Groups (< 8500 ha and > 2000 ha in EKCP) 
 
BEC 

Cluster 
No. 

Ecosystem 
Cluster Name 

Site Series in 
Cluster 

Climax Community Description Total ha 
in 
EKCP* 

PP 8 Subhygric 
PPdh2 

PPdh2 03 Level to depressions. Py, At & Fd with 
roses, bluegrasses and pinegrass. 

4,167 

IDF 12 Subhygric-
hygric (fluvial 
riparian) IDF 

IDFdm2 05 
IDFun-SS 

Sx with red-osier dogwood, Douglas 
maple, wild sarsaparilla and bunchberry 

5,845 

ICH 13 Subhygric-
hygric ICH 

ICHdm-XA Lower to level position. Hw, Cw, Bl & 
Sx with black huckleberry and oak fern 
(sometimes lady fern and devil’s club) 

4,667 

ICH 17 Hygric (fluvial 
mid-bench 
riparian) ICH 

ICH mk1 07 
ICH dm-SD 

Open Sx & Bl with horsetail, lady fern, 
bluejoint, arrow-leaved groundsel, cow 
parsnip, mountain alder and clasping 
twistedstalk 

6,326 

ESSF 24 Subhydric 
ESSF dm2 

ESSFdm2-FS Warm upper slope. Very open Se with 
willow, scrub birch and sphagnum. 

1,066 

ESSF 29 Subhygric 
ESSF wm 

ESSFwm 04 Lower to level position. Bl & Se with 
false azalea, black huckleberry, Sitka 
alder, oak fern, foam-flower, queen’s 
cup, five-leaved bramble, lady fern, 
feathermoss and common leafy 
liverwort. 

2,027 

ESSF 32 Dry upper 
ESSF (Pa) 

ESSFdmu2-
WH 
ESSFwmu-
WH 
ESSFdku-PJ 
ESSFdmu1-
PJ 

Open Pa with common juniper, 
mountain-heather and black 
huckleberry 

5,215 

ESSF 35 Subhygric 
upper ESSF 
(Se, Bl) 

ESSFdku-FH 
ESSFdmu1-
FH 
ESSFwmu-
WE 
ESSFdmu2-
WE 

Very open Se & Bl with abundant 
horsetail. 

3,967 

TOTAL 33,280
 



Table 6: Ecosystem Groups with Low and Moderate Representation in the NHLB 
BEC Cluster 

No. 
Ecosystem 
Cluster Name 

Site 
Series in 
Cluster 

Climax Community Description Total ha 
in 
EKCP* 

PP/IDF 1 Subxeric-
submesic 
IDF/PP 

PP dh2 01 
IDF dm2 
03 
IDF un-
DJ 

Open Fd & Py with saskatoon, 
bluebunch wheatgrass, fescues, 
needlegrasses, kinnikinnick, yarrow 
& arrow-leaved balsamroot 

62,166 

ICH/IDF/MS 3 Circum-mesic 
IDF/ICH/MS 

ICH mk1 
03 
ICH mk1 
04 
ICH dm-
FB 
IDF dm2 
01 
IDF dm2 
04 
IDF 
dm2A-LP 
MSdk 04 

 262,214 

ICH 4 Circum-mesic 
ICH dw/dm 

ICH dw-
XA(01a) 
ICH dw-
XB(01b) 
ICH dm-
FH 

Midslope. Hw, Fd, Cw & Lw with 
falsebox, black huckleberry, 
prince’s pine, queen’s cup & twin-
flower. 

45,691 

ICH 6 Mesic ICH 
mk1 

ICH mk1 
01 

Midslope. Bl, Sx, Cw & Pl (Fd/Lw) 
with falsebox, black huckleberry, 
queen’s cup, prince’s pine, one 
sided wintergreen and feathermoss. 

53,390 

MS/IDF 7 Mesic MS/ 
IDF dm2a 

MSdk 01 
MSdk-XF 
IDF 
dm2A-SG 

Midslope. Sx, Pl, Fd & Bl (Lw) 
with soopolallie, false azalea, birch-
leaved spirea, Utah honeysuckle & 
bunchberry. 

260,475 

ESSF 26 Subxeric-
submesic 
ESSF dm1 

ESSF 
dm1-FB 

Mid to upper slope. Pl & Bl (Se) 
with black huckleberry, beargrass 
and grouseberry/bilberry. 

21,548 

TOTAL 705,484 
 



High Conservation Value Forests Strategies 
 

High Conservation Value Forests are those forest areas of high ecological or cultural significant. 
These have been defined for TFL14, Canal Flats operating area, and the remainder of Tembec’s 
operating area in the Rocky Mountain Forest District through a collaborative process involving 
representatives from environmental groups, government, and industry. For details on the process 
and the areas delineated, please see the respective reports for each area listed below.  

 

TFL14 

• Ferguson, R. 2003. Assessment report for High Conservation Value Forest in TFL 14, Rocky 
Mountain Forest District, BC, Canada. July 2003.  

• Ferguson, R. 2004.  High Conservation Value Forests – Endangered Forests pilot project in 
Tembec’s TFL 14, Rocky Mountain Forest District, BC, Canada. March 2004.  

• Associated Maps and database of values, Tembec, July 2004.  

• Management Strategies, draft, for TFL HCVF. 

• Meeting minutes and agendas 

 

Canal Flats Operating Area 

• Chirico, A. 2005. High Value Fisheries assessment for HCVF for the Invermere, 
Cranbrook, and Kootenay Lake TSA’s. March 2005.  

• Ferguson, B. 2004. Assessment of Species at Risk for the Rocky Mountain Forest District. 
Final Report. 

• Wallace, C. and K. Green, K. 2005. Tembec-Canal Flats and Canfor-Radium HCV4 
Forests – Preliminary Assessment. March 2005.  

• Wells, R. 2005. Invermere TSA Draft Candidate HCV 1-3 Assessment. March 2005.  
• Meeting Minutes 

• HCVF Technical Workshop November 17-19, 2004. Meeting agenda, minutes, and 
PowerPoint presentations.  

• HCVF Technical Workshop December 12, 2004 
• HCVF Technical Workshop March 4,5, 2005 

• High Conservation Value Forest Collaboration Group Terms of Reference. 
• Collaboration Group meeting agenda, September 15 information meeting. 
 
Kootenay East and Kootenay South Region 
• Chirico, A. 2005. High Value Fisheries assessment for HCVF for the Invermere, 

Cranbrook, and Kootenay Lake TSA’s. March 2005.  
• Ferguson, B. 2004. Assessment of Species at Risk for the Rocky Mountain Forest District. 

Final Report. 
• Wells, R. 2005. Cranbrook TSA Preliminary HCV 1-3 Assessment. March 2005.  

 



Hydrological Strategy – NOTE; Kim to revise and resend 
Tembec’s Criteria & Indicators Program:  

Criterion 4, Indicator 8, Measurable 1, 2 & 3 

Purpose / Rationale: 
In the Kootenay Region of south-eastern British Columbia, water quality is most potentially 
affected by development-related changes in peak stream flows and the creation of chronic 
sediment source inputs.  This strategy is intended to guide forest development planning in order 
to minimize the potential effects of forest harvesting on the hydrological function of watersheds 
within the range of natural variability.  It has been developed in consultation with a professional 
hydrologist with relevant experience in Tembec’s British Columbia operating area.   

Strategy: 

Areas within Community Watersheds 
Interior Watershed Assessment Procedures (IWAPs) will be completed and regularly updated, by 
a Qualified Registered Professional (QRP) for all watersheds designated as Community 
Watersheds.  If the results of the IWAP indicate that channel assessments and/or drainage plans 
are recommended they will also be completed by a QRP and incorporated into development 
plans. 

Areas Outside of Community Watersheds 

1. Minimizing development related effects on stream peak flows 
Recent studies on the effects of forest harvesting on stream peak flow suggest that basin 
morphology and physiography have the greatest influence on the potential for harvesting related 
increases in peak flows. The greater the opportunity for de-synchronization of snowmelt run-off 
the lower the likelihood of peak flow influences from harvesting. Three watershed factors 
contribute towards the de-synchronization of runoff in a watershed and whether a watershed has 
the potential to be sensitive to forestry related increases in peak flow. These are the amount of 
alpine area, the average slope gradient and the distribution of slope aspects. Watersheds that have 
little alpine area, gentle to moderate slope gradients, and limited aspect distribution have the 
greatest likelihood of experiencing forestry related increases in peak flows. Watershed size also 
plays a significant factor in the potential for forestry related impacts to peak flows. To be valid 
the determination of PFSI should be limited to watersheds less than 30 km2.  The PFSI will be 
calculated for watersheds of concern (i.e. Domestic Watersheds, High Value Fisheries 
Watersheds etc). 

Calculating Peak Flow Sensitivity Indicator (PFSI) 

ALPINE FACTOR 

Total of (inoperable) Sub-Alpine and Alpine areas (includes areas with patchy or open sub-
alpine canopy) / Total watershed area 

H = 0 – 10 % 
M = 11 – 30 % 
L = >30% 



AVERAGE SLOPE GRADIENT FACTOR 

Calculated from stream to ridge top, perpendicular to contours and averaged from at least 10 
transects over the watershed. 

H = 0 – 30% 
M = 31 – 50% 
L = >51 %  

SLOPE ASPECT DISTRIBUTION FACTOR 

Calculated by: 

N = total slope area with aspect between 316 – 045 degrees / total watershed area (x 100%) 
E = 046 – 135 degrees/ total watershed area (x 100%) 
S = 136 – 225 degrees / total watershed area 
W = 226 – 315 degrees / total watershed area 

SADF = (25 – N) + (25 – E) + (25-S) + (25-W) (change all to positive) 

L = 0 – 20  
M = 21 – 40 
H = > 41  

Determining Peak Flow Sensitivity Indicator (PFSI) 

PFSI = L if AF = L 
PFSI = M if at least one of the factors = M and AF ≠ L 
PFSI = H if all factors = M 
PFSI = H if any of the factors = H and AF ≠ L 

Management Recommendations 

• where PFSI = H:  Limit harvesting to less than 25 percent (distributed over watershed)  
• where PFSI = M:  Limit harvesting to less than 35 percent (distributed over watershed) 
• where PFSI = L:   Level of harvest is not a management issue  

 

Where recommended level of harvest is exceeded, a field investigation by a Qualified Registered 
Professional (QRP) will be undertaken to determine risk to aquatic values from existing or 
proposed development. 

2. Minimizing potential for road/trail related landslides into riparian areas 
A significant management concern for maintaining water quality in the Kootenay Region is to 
avoid development related landslides into streams. Most landslides related to forest harvesting in 
the Kootenay Region are caused by drainage concentration and diversion on roads and trails.  In 
addition to implementing best road construction practices, landslides related to road drainage can 
be minimized by ensuring natural drainage patterns are maintained along roads and trails situated 
on or above potentially unstable or unstable terrain adjacent to water courses.  



Monitoring: 

Drainage Management Indicator (DMI) 
Within watersheds of concern, identify roads and blocks situated on or above potentially unstable 
or unstable terrain (Class IV or V or P/U) that are within 400 meters of a classified watercourse.  

From the road sections identified above, select a representative sample that presents a range of 
elevations and aspects within the watershed or area of concern. Survey at least one, 100 meter 
road segment for every 5 km2 of watershed area and for each segment record:  

• #of Perennial Watercourse 
• #of Ephemeral watercourses 
• # of culverted watercourses 
• # of cross-drain culverts 
• presence of Cutslope Scour5 (Y/N)         length of scoured area _____ 
• presence of Ditchline Scour (Y/N)          length of scoured area _____ 
• presence of Fillslope Scour (Y/N)           length of scoured area _____ 
• presence of Road Surface scour (Y/N)    length of scoured area _____  

 

Total length of scoured soil surface over 100 metre road length ________ 

DMI = H if total scour > 10  
DMI = M if total scour >5 and <10 
DMI = L if total scour <5 

Management Recommendations (DMI) 
• Where DMI = H, area should be reviewed and, if necessary field assessed by a terrain 

stability specialist to determine if additional drainage structures area necessary to reduce 
the likelihood of road related landslides. 

• Where DMI = M, area should be identified and monitored during runoff periods to 
determine if further assessment by terrain stability specialist is required. 

• Where DMI = L, no concerns exist. 
 
Tembec will utilize an adaptive management approach in implementing this innovative method 
of water quality monitoring. Results of initial drainage monitoring will be reviewed by forest 
managers and a terrain stability specialist to ensure that survey results are accurately reflecting 
the hazard of landslides along identified road segments in watersheds of concern. DMI ratings 
will be adjusted, if necessary, on the basis of these reviews. 

                                                 
5 Scour is defined as flow of water over soil surface causing rilling or gullying.  



Indicator 3 Species Management Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 1, Indicator 3, Measurable 1 & 2 

Habitat for the majority of species in Tembec’s BC operating area should be maintained by 
following the coarse (representation) and medium filter (habitat element) strategies. The species 
selected for monitoring under Indicator 3, Measurable 26, will provide a test of whether these 
strategies are working. In addition to these indicator species, there are a number of species, 
which, for various reasons, may require specific management strategies tailored to their habitat 
needs. This includes some of the red and blue-listed species potentially impacted by forestry 
operations. Detailed management strategies for these species have been developed under 
Indicator 3, Measurable 17. Together, these species can be considered focal species.  

An assessment of species-at-risk occurring within Tembec’s BC operating area and a brief 
summary of their habitat requirements is found in Ferguson (2004), as part of the assessment for 
High Conservation Value Forests. For red and blue-listed species not currently considered 
Indicator 3 species, Tembec staff will work with WLAP and MSRM staff to establish Wildlife 
Habitat Areas (WHAs) and implement the management guidelines specified for these in the 
Identified Wildlife Management Strategy (WLAP, 2004). Examples of this collaboration to date 
include Tailed Frog in the Yahk drainage (Tembec South and East Regions), Flammulated Owl 
in the Rocky Mountain trench (Tembec South Region), and Bull Trout in the Wigwam River 
(Tembec East Region). In addition, data on habitat for species-at-risk is a major input layer into 
the identification of High Conservation Value Forests (HCVF).  

Tembec staff and field personal have been given field identification cards to assist with 
identification of red and blue-listed species in the field. Sightings of these species are reported to 
the Area Forester and Forest Scientist, and specific strategies are developed to maintain their 
habitat where required.  

Indicator 3, Measurable 2 requires the development of effectiveness monitoring plans for 
selected indicator species. Selection of these species requires considerable thought, because these 
species must be closely linked to forested habitat that is being impacted by forestry, and their 
monitoring must be cost-effective and logistically feasible. In order to select and test these 
species, Tembec has partnered with the University of British Columbia on a research project 
(LOI Y051045, A Species Accounting System to Integrate Indicators of Biological Diversity, 
Bunnell 2004). In addition to this research, Tembec has been conducting breeding bird surveys in 
TFL 14 since 1997. An analysis of these data was conducted in 2005, and a preliminary set of 
bird species have been selected as indicators.  

                                                 
6 Indicator 3, Measurable 2 – Effectiveness monitoring plans are developed for selected indicator species 
7 Indicator 3, Measurable 1 – Management strategies are developed and implemented for selected species found to 
be at risk and for species of interest 



Finally, conducting applied research projects is a large part of Tembec’s Indicator 3 strategy. 
Tembec has initiated or partnered on many comprehensive projects aimed at increasing our 
knowledge of the habitat needs of various species, and how forestry can better maintain their 
habitat. Examples include the East Kootenay Songbird Project (Stuart-Smith 2002), Winter 
Habitat selection by Moose (Poole and Stuart-Smith 2004), Winter habitat selection by Mountain 
Goats (Poole et al. 2004), Range and Habitat use of the Tailed Frog (Dupuis and Friele 2002), 
and many others. Copies of these reports and others cited in the management strategies are 
available from the Forest Scientist.  

A complete list of vertebrate species found in each operating area is found in Appendix 1. A list 
of indicator plant species, by BEC variant, is found in the book ‘A Field Guide for Site 
Identification and Interpretation for the Nelson Forest Region’ by T. Braumandl and M. Curran 
(1992, MoF Land Management Handbook 20).  



Mountain Caribou 
Purpose:  To outline the planning and operational strategies used to manage for caribou habitat 
within Tembec’s B.C. operating area.  Mountain caribou has been selected as a species to 
manage for under Tembec’s Criteria & Indicator Program. 

Rationale: Mountain Caribou (an ecotype of woodland caribou) are considered Threatened in 
Canada by COSEWIC, and are Red-listed (Threatened or Endangered) in British Columbia. 
They have been selected by Tembec as a species of interest under Criteria 1, Indicator 3, 
Measurable 1. Caribou are also defined as a High Conservation Value (Ferguson 2004), and their 
habitat was considered in establishing High Conservation Value Forests. 

Procedure:   

Forest Management 

1. Forest development within caribou habitat in the East Kootenay is governed by legal 
guidelines and mapping outlined in the Kootenay Boundary Higher Level Plan Order 
(2000) and updates to this order (2004 and 2005). Tembec will follow legally approved 
mapping and guidelines for caribou habitat under this order or any updates to this order. 
In Tembec’s Canal operating area, a specific caribou plan was developed for the Buhl 
and Bradford Creek drainages, based on collaboration between the environment ministry 
(WLAP), East Kootenay Environmental Society, and Tembec (Utzig and Kinley 2000). 
With the exception of one block, harvesting in this drainage to date has followed this 
plan. Future harvesting in this drainage will consider this plan, in addition to the current 
legal mapping and guidelines. 

2. In addition to legal guidelines, within legally approved mapped caribou areas Tembec 
will endeavor to manage for present and future caribou habitat by maintaining healthy 
understory trees as much as logistically practicable on conventional ground, particularly 
those with a high lichen load; reforesting to a future Se/Bl stand where ecologically 
suited to the site conditions, encouraging the development of old stand features within the 
stand (large live trees), and implementing access control measures where new logging 
roads open up areas of previously inaccessible high caribou use to potentially high levels 
of recreational use. In addition, stands containing potential early winter caribou habitat 
will be evaluated using the Kinley habitat card and higher value early winter habitat 
reserved from harvest unless the stand is experiencing a high level of mountain pine 
beetle infestation. The Kinley habitat card was developed in October 2000, so this only 
applies to blocks being developed after this time.  

3. Field staff is trained to identify caribou and their sign, and all sightings of caribou or 
caribou sign (tracks, scat) are reported to the Forest Scientist.  

 
Recovery Planning  
Tembec will participate in provincial recovery planning processes for Mountain Caribou. 



Monitoring:  

For harvested areas that fall within legally mapped caribou habitat, Tembec will monitor whether 
the legal guidelines and measures outlined in this strategy were followed. Monitoring will be 
conducted annually.   

Effectiveness Monitoring 

Mountain caribou are not a species that have been selected for effectiveness monitoring by 
Tembec, because their numbers are influenced by many factors in addition to forestry. However,  
Tembec (through Forest Renewal British Columbia) and in collaboration with the East Kootenay 
Environmental Society, sponsored a major 5-yr. caribou research project for the South Purcell 
caribou herd in the East Kootenay involving radio-collared caribou (e.g., Kinley and Apps 2000, 
Kinley et al. 2003). Results of this research are being incorporated into forest management 
within caribou areas (e.g. Utzig and Kinley 2000).  

Population monitoring for caribou has been conducted on an annual or bi-annual basis since 
1995 by WLAP and/or the Columbia Basin Fish and Wildlife Compensation Program. Tembec 
obtains copies of the survey results (e.g., Kinley 2004) as part of their planning process.  

Database Requirements: 
• Legally approved caribou mapping and guidelines. 
• Maps associated with the caribou plan for Buhl and Bradford Creeks. 

 
Supporting Documentation: 
Ferguson, B. 2004.  Assessment of Species-at-Risk for High Conservation Value within the 

Rocky Mountain and Kootenay Lake Forest Districts, British Columbia, Canada. Final 
Report submitted to Tembec Inc.  

Kinley, T. October 2000. Caribou Habitat Assessment Card.  

Kinley, T. and Apps, C. 2000. Multi-scale habitat associations of mountain caribou in the 
southern Purcell Mountains, BC. Unpublished report for EKES and WLAP.  

Kinley, T. 2004. 2004 Population Survey for the South Purcell Subpopulation of Mountain 
Caribou. Unpublished Report for Columbia Basin Fish and Wildlife Compensation 
Program, Invermere, BC.  

Kinley, T., Bergenske, J., Davies, J-A. and Quinn, D. 2003. Characteristics of early-winter 
caribou feeding sites in the southern Purcell mountains, British Columbia. Canadian Field 
Naturalist 117:352-359.  

Kootenay Boundary Higher Level Plan Order, 2000. Ministry of Sustainable Resource 
Management, British Columbia.  

Kootenay Boundary Higher Level Plan Order Update, 2005. Ministry of Sustainable Resource 
Management, British Columbia.(revised mappping and guidelines for Caribou areas) 

Utzig, G. and T. Kinley. 2000. Operational level habitat mapping for mountain caribou: Buhl and 
Bradford Creeks. Unpublished report for Ministry of Environment, Lands, and Parks.  



Rocky Mountain Tailed Frog 
 
Purpose: To outline the planning and operational strategies used to manage for Rocky Mountain 
Tailed Frog (Ascaphus montanus) habitat within Tembec’s operating area.  Tailed frog has been 
selected as a species to manage for under Tembec’s Criteria & Indicator Program. 
 
Rationale: The tailed frog is a mountain stream-dwelling amphibian scattered throughout the 
north-western U.S. and extending into two watersheds in south-eastern British Columbia 
(NatureServe 2005).  Until recently they were considered to be the same species as the Coastal 
Tailed Frog (Ascaphus truei). Recent genetic work, however, has determined that the Rocky 
Mountain and Coast Tailed Frog are separate species (Nielson et al. 2001).  Recent detailed 
inventory work has placed the majority of the Canadian Rocky Mountain tailed frog population 
in the Yahk and Flathead watersheds (Dupuis and Friele 2002; Dupuis and Friele, 2004). 
 
Tailed frog populations are sensitive to habitat alteration from industrial forestry due to their 
small brood sizes, length of time it takes juveniles to reach sexual maturity, and dependence on 
riparian forest and sediment-free streams. Due to their limited distribution within Canada, they 
have been Red-listed (Threatened or Endangered) in B.C. (BCMWLAP 2005a) and are listed as 
Threatened by COSEWIC in Canada (Environment Canada 2000). Tailed frog has been selected 
by Tembec as species of interest under Criteria 1, Indicator 3, Measurable 1. 
 
The streams occupied by the tailed frog and their habitat requirements have been well-studied in 
the Rocky Mountains, based on studies supported by Tembec, WLAP, and the Columbia Basin 
Fish and Wildlife Compensation Program.  Wildlife Habitat Areas have been proposed for all 
streams supporting tailed frogs.  
 
The life history of tailed frog includes both lotic and terrestrial habitat (note: complete life-
history information can be found in Dupuis and Adams 2004).   
Lotic: Tailed frogs require perennial streams with coarse gravel-boulder substrate and step-pool 
morphologies where temperatures do not exceed 18° C.  Juvenile frogs can take up to 3.5 years 
to reach metamorphosis, during which time they occupy sediment-free interstitial spaces of 
coarse fragment stream-bed substrate.  The interval of channel-altering flood events must be 
greater than the interval required for juvenile frogs to reach maturity for the habitat to be of good 
quality.  Second and third order perennial streams are generally the most productive breeding 
areas due to stable summer flows and substrates. 
Terrestrial: Especially in the xeric interior of B.C., tailed frogs are thought to be restricted to 
mature or old-growth riparian forests adjacent to stream habitat. This constitutes foraging habitat 
for adults, and may provide important dispersal connections between stream reaches and 
adjacent drainages. However, there is no data on what terrestrial habitats are actually used by 
adult Tailed Frogs in the Rocky Mountains.  
 
Strategy:  
 
Stand Level 
1. Protect riparian habitat along all perennial creeks occupied by Tailed Frogs.  



Wildlife Habitat Areas have been proposed for all streams supporting tailed frogs in the Yahk 
and Flathead. This includes virtually all perennial streams within these drainages, except for 
portions of the mainstem which do not provide tailed frog habitat. Maps with the WHA’s are 
available in the Kootenay South and Kootenay East Region offices, as well as the Forest 
Scientist’s office.  
 
Within WHA’s, the measures outlined within the WHA will be followed. These include: 
• A 30 m reserve (core area) and 20 m management zone on all streams within the WHA, 

augmented where possible and practicable with wildlife tree patches. For example, where 
riparian stand types exist with features likely to be used by foraging tailed frogs, such as old 
and mature forest with a moist microclimate, or seepage sites contiguous with riparian areas.  

• Restrictions on harvesting systems within the management zones (minimum 70 % BA 
retention unless exemption obtained) 

• Provisions regarding access development and deactivation, to control sedimentation into 
streams. 

• Prohibitions regarding chemicals and pesticides 
 
For details refer to the actual measures (WLAP letter of February 21 to Kari Stuart-Smith).  
 
In addition to these WHA measures, the following operational strategy will be applied on all 
Tailed Frog streams within Tembec’s operating area.  
 
(1) ‘High’ windthrow hazard areas:  
Cable Harvest Systems – Block boundary to be located approximately 60-80 m. from stream.  
However, this will depend on slope break position into draw and timber type change, if any (i.e., 
from SxBl type adjacent to the creek to a Pl (FdLw) type).  Depending on location of timber type 
change, the boundary may be slightly further from the stream.   
 
Conventional Harvest Systems – Riparian Reserve Zone (RRZ) boundary to be located 
approximately 30-50 m. from stream. Again, width will depend on slope break position into the 
draw and timber type change, if any.  Adjacent to RRZ, a Riparian Management Zone (RMZ) 
will be established, approximately 20-30 m. width, where the most windthrow prone stems only 
will be removed. 
 
(2) ‘Low-Moderate’ windthrow hazard areas: 
Cable Harvest Systems – Block boundary to be located approx. 50m from stream, however, this 
will depend on slope break position into draw and timber type change, if any (i.e., from SxBl 
type adjacent to the creek to a Pl [Fd,Lw] type).  Depending on location of timber type change, 
boundary may be slightly further from the stream.  
Conventional Harvest Systems –RRZ boundary to be located approximately 30-50 m. from 
stream.  Again, width will depend on slope break position into the draw and timber type change, 
if any.  Adjacent to RRZ, an RMZ will be established, approximately 20-30m width, where the 
most windthrow prone stems will be removed (maximum 30% basal area removal as per tailed-
frog WHA guidelines). 
 
 



2. Watershed Level 
1.  The Yahk, Cabin and Couldry drainages will be identified as watersheds of concern and the 
Drainage Management Indicator and Peak Flow Sensitivity Indicator applied within them (see 
Hydrological Strategy for details).  
 
2. The roads within each of the above drainages will be monitored after the spring freshet to 
detect any plugged culverts or drainage problems. Any plugged culverts will be dealt with as 
soon as possible.  
 
3.  Old and (in the Flathead) mature forest will be designated in areas thought to benefit Tailed 
Frogs. This has been done in the Flathead through the Southern Rocky Mountain Management 
Plan. In the Yahk proposed OGMA’s will not be harvested until OGMA’s are formally 
established.  
 
 
3. Recovery Planning  
Tembec will continue to participate in provincial recovery planning processes for the Tailed 
Frog. 

 
Monitoring: 
Although monitoring protocols and responsibilities have not yet been defined, a draft monitoring 
document has been written which will provide a standard monitoring protocol (BCMWLAP 
2005b).  
 
 
Database Requirements: 

• Tailed frog occurrence inventory maps for Yahk and Flathead watersheds (completed 
summer 2003) 

• Proposed WHA locations (received from WLAP March 2005) 
 
 
Supporting Documentation: 
 
British Columbia Ministry of Water, Land, and Air Protection (BCWLAP)a.  2005. 

http://www.gov.bc.ca/bvprd/bc/ 
 
British Columbia Ministry of Water, Land, and Air Protection (BCWLAP)b.  2005.  Wildlife 

habitat area effectiveness evaluations.  Protocol for conducting routine and extensive 
effectiveness evaluations for Tailed Frog wildlife habitat areas.  Victoria, British 
Columbia. 

 
Dupuis, L., and I. Adams.  2005.  Rocky Mountain Tailed Frog (Ascaphus montanus) recovery 

strategy.  Ascaphus Consulting, Squamish, B.C. and Corvus Communications, 
Cranbrook, B.C. 

 

http://www.gov.bc.ca/bvprd/bc/


Dupuis, L., and P. Friele.  2004.  Protection and management measures for the maintenance of 
Ascaphus montanus populations in the Border Ranges, based on habitat and landscape 
associations.  Ascaphus Consulting, Squamish, B.C. 

 
Dupuis, L., and P. Friele.  2002.  Distribution of Ascaphus montanus in the Yahk River and 

neighboring watersheds.  Ascaphus Consulting, Squamish, B.C.  
 
Environment Canada. 2000. http://www.speciesatrisk.gc.ca 
 
NatureServe. 2005. http://www.natureserve.org/explorer 
 
Neilson, M., K. Lohman, and J. Sullivan.  2001.  Phylogeography of the tailed frog (Ascaphus 

truei): implications for the biogeography of the Pacific Northwest.  Evolution: 55:147-
160. 

 
 

 

http://www.speciesatrisk.gc.ca/
http://www.natureserve.org/explorer


Grizzly Bear 
Purpose:  To outline the planning and operational strategies used to manage for grizzly bear 
habitat within Tembec’s B.C. operating area.  Grizzly has been selected as a species to manage 
for under Tembec’s Criteria & Indicator Program.  

Rationale: Grizzly Bear are considered Threatened in Canada by COSEWIC, and are Blue-listed 
(Species of Special Concern) in B.C. Industrial forestry operations have the potential to impact 
grizzly populations, largely through altering important habitats and increasing road access to 
remote areas. B.C. contains a large percentage of the global population of grizzlies.  As such, 
grizzly bears have been selected by Tembec as a species of interest under Criteria 1, Indicator 3, 
Measurable 1. Grizzly is also defined as a High Conservation Value (Ferguson 2004), and their 
habitat was considered in establishing High Conservation Value Forests.  

Strategies: 

At present, the much of Tembec Operating area outside the Rocky Mountain trench has been 
identified as Priority 2 Grizzly Bear Management Areas in the KBLUP-IS (1997). CHECK. 
Thus, broad strategies have been developed to cover their key habitat components throughout the 
operating area. However, in order for habitat management to be most effective, key areas of 
grizzly habitat need to be identified. This has been done for TFL 14, and a draft is available for 
the Canal Flats operating area within Tembec’s North region. By 2006, Tembec, in collaboration 
with expert grizzly bear researchers, will confirm these key areas for grizzly in the Canal North 
Region through field truthing, and develop strategies for management within these areas. Some 
of these areas may be identified through the High Conservation Value Forest assessment, data 
and current knowledge permitting.  In the South and East Region, key areas for grizzly have been 
identified under the Southern Rocky Mountain Management Plan. Tembec is also working with 
grizzly bear researchers to identify key areas for land not covered in this plan.  

Key Grizzly Areas in TFL 14: 
• Vermont 
• Upper Bobbie Burns 
• Malachite 
• Shaws 
• Crystaline 
• Warren 
• Conrad 
 
Key Grizzly Areas in Canal Flats Operating Area(refer to HCVF map) 
• Upper Skookumchuck 
• Upper North White, west side 
 

Key Grizzly Areas in Kootenay East and South 
• To be determined 
 

In the interim, broad scale strategies for managing for grizzly habitat in a forestry context consist 
of managing key habitat components; high and moderate quality avalanche tracks, important 



riparian habitat, early seral habitat (including areas of high berry production), and managing 
access. The following strategies will be applied within Tembec’s Canal area, outside the trench:  

1. Avalanche tracks that fall within cutting permits will be assessed as to their value for 
grizzly foraging habitat, following the Avalanche Path Strategy. Forested cover will be 
retained adjacent to high and moderate value tracks as per this strategy. 

2. Riparian areas will be managed following Tembec’s Riparian Strategy. Important 
riparian forage plants for grizzly include equisetum (horsetail), skunk cabbage, rushes, 
sedges, and cow-parsnip, and wetland and riparian areas containing high coverage of 
these plants will not be harvested and/or have forested cover retained adjacent to them.  

3. Early seral structural states will be managed so that amounts do not fall below the 
minimum amounts in the range of natural variability.  Silviculture treatments will not 
eliminate important berry-producing forage shrubs, such as Vaccinnium or Sheperdia. 

4. Areas burned by wildfire, which often produce high coverage of berry-producing shrubs, 
will have cover retained within or adjacent to them (i.e. the entire burn will not be 
salvage logged).  

5. Down logs, which provide an important protein source to bears in the form of ants, will 
be managed for on harvested areas following the Coarse Woody Debris procedure, which 
sets targets for CWD retention in harvested areas.  

6. Currently many of the areas thought to be important to grizzly have hunting access 
closures on them, established by WLAP. In areas thought to be particularly important to 
grizzly, access management within Tembec’s control will be applied.  As far as possible a 
‘get in, get out’ strategy and/or a ‘harvest only one-side of a drainage at a time’ strategy 
will be followed for important drainages, to reduce the amount of time that human 
disturbance is present.  

7. Any bear dens found within cutting permits will be protected with forested patches and 
non-machine zones. The GPS location of these dens will be recorded and given to the 
Forest Scientist for inclusion in the Wildlife Features file. Note that most grizzly dens 
tend to be in high elevation areas and are not expected to be located within cutting 
permits.  

8. Forest harvesting within identified grizzly linkage zones across major highways (i.e. 
Highway 3 between Elko and Sparwood), will consider security cover required for 
successful grizzly movement, and plans for these areas developed with input from expert 
grizzly bear researchers. (No such linkages have been identified across Highway 93/95 in 
the Canal Operating area).  

 
Monitoring: 
Tembec will audit, bi-annually, to ensure that cutting permits containing avalanche tracks 
followed the avalanche track SOP.  

Effectiveness monitoring 

Tembec will also initiate or participate in effectiveness monitoring research for grizzly bear; 
research that is directed at whether forest management is maintaining grizzly habitat and at 



further understanding grizzly habitat requirements. Although research many be conducted only 
in one area of the East Kootenay, results are generally applicable throughout Tembec’s BC 
operating area. Past and current examples include: 

• For the past 20 years, Tembec (previously Crestbrook) has supported Dr. B. McLellan’s 
(a world-renowned grizzly bear expert) research on grizzly bears in the Flathead Valley.  

• Tembec was a partner on a project to identify linkage zones across Highway 3 (Apps 
1997), and is currently a partner on a project examining grizzly movements and habitat 
use in the lower Elk Valley (Apps et al. 2004).  

• Tembec undertook projects to map and rate of avalanche tracks for grizzly habitat within 
key areas (i.e. all of TFL 14, Lussier and North White drainages within Canal Flats 
operating area). 

• In 2004/05, Tembec, in partnership with MoF, funded researchers McLellan and 
Serrouya to examine grizzly beds near avalanche tracks, and determine their 
characteristics and distance from the track. This data will be used to assess the 
appropriateness of the current avalanche track SOP. 

• Tembec is also in communication with Dr. M. Proctor, who is conducting research on 
grizzly movements across Highway 93/95 between Cranbrook and Creston. This research 
should lead to the identification of linkage zones across this highway, so that management 
plans for these areas can be developed.  

• Tembec has partnered with First Nations on a research projected aimed at determining 
key sites of Vaccinium production, and how forest management may maintain or enhance 
berry production. This proposal has not been funded to date, however.  

 
Database Requirements: 

• Avalanche path mapping and ratings and avalanche SOP. 
• Riparian site series mapping  
• Important linkage zones mapping 

 
Supporting Documentation: 
Apps, C. 1997. Identification of grizzly bear linkage zones along the Highway 3 corridor of 

southeast British Columbia and southwest Alberta. Unpublished report for WLAP and 
WWF.  

Apps, C, J. Weaver, B. Bateman, and P. Pacquet. 2004. Summary of SNA hair-snag sampling 
data, lower Elk Valley, British Columbia, 2003. Unpublished report for the Wildlife 
Conservation Society and the Wilburforce Foundation.  

Ferguson, B. 2004.  Assessment of Species-at-Risk for High Conservation Value within the 
Rocky Mountain and Kootenay Lake Forest Districts, British Columbia, Canada. Final 
Report submitted to Tembec Inc.  

Kootenay Boundary Land Use Plan – Implementation Strategies. 1997. Kootenay Inter-agency 
Management Committee.  

Ministry of Water, Land and Air Protection.  Version 2004.  Identified Wildlife Management 
Strategy.  Accounts and Measures for Managing Identified Wildlife. 



Serrouya, R. and B. McLellan. 2004. Characterizing the location of grizzly bear beds in 
avalanche cute buffers: implications for buffer width and stand attributes. Unpublished 
report.  

Serrouya, R. and B. McLellan. 2005. Characterizing the location of grizzly bear beds in 
avalanche cute buffers: implications for buffer width and stand attributes. Year 2 
Progress Report for Tembec and MoF. 



Ungulates (Elk, White-tailed Deer, Mule Deer, Bighorn Sheep, Moose) 
Purpose:  To outline the planning and operational strategies used to manage for ungulate habitat 
within Tembec’s operating area.  Ungulates have been selected as a species to manage for under 
Tembec’s Criteria & Indicator Program. 

Rationale: The East Kootenay is home to a diversity of ungulate species, including elk, moose, 
white-tailed deer, mule deer, mountain goat, bighorn sheep and caribou (caribou and mountain 
goat considered separately). These species have high social value in the East Kootenay for both 
hunting and wildlife viewing. They have been selected by Tembec as species of interest under 
Criteria 1, Indicator 3, Measurable 1.  Ungulate winter range is also an important input into High 
Conservation Value Forest mapping. 

Strategy: Tembec’s long-term strategy for Ungulate Winter Range will be to follow the new 
ecosystem-based winter range mapping and guidelines for the East Kootenay, legally established 
in February 2005 (WLAP, 2005).  These were developed by a multi-disciplinary committee, 
including representatives from government, ENGOs, and industry, as well as independent 
wildlife biologists, and are based on the latest scientific information on ungulates. These 
guidelines contain detailed requirements and best management practices for cover (percentages 
and characteristics), forage, stand level retention, and stocking densities. Mapping is based on 
characteristics of ecosystems (site series) and the capability of these site series to produce 
ungulate forage.  

Prior to the implementation of these guidelines, Tembec was managing for ungulate winter range 
in consideration of the guidelines for operational planning outlined in KBLUP-IS for Ungulate 
Winter Range and NTD4. Ungulate Winter Range areas are identified on KBLUP-IS maps and 
FDP maps. The ungulate winter range and fire maintained-ecosystem guidelines found in the 
KBLUP-IS provide the basis for enhancement of ungulate winter range by indicating a desired 
distribution of cover and forage, particularly within the NDT4. Landscape level UWR analyses 
are completed which summarize the area in UWR within each landscape unit with >50% crown 
closure and >121 years old (stands which meet the KBLUP definition of cover).  

Stand and cutting permit level strategies on ungulate winter range include: 

• On forage producing sites, opening up the stand to increase light levels to the understory 
and increase production of important ungulate forage plants (i.e. bunchgrasses, saskatoon, 
Douglas maple, willow) 

• Retaining large diameter (> 50 cm dbh) Douglas Fir and Ponderosa Pine trees within 
harvested areas, to provide snow interception cover 

• Retaining deciduous trees to provide thermal (shade) cover in late winter/early spring, 
and to provide a regeneration source for aspen shoots, an important winter food 

• Retaining forested cover along ridge-lines (where ungulates often prefer to travel) and 
adjacent to wet areas with high amounts of forage plants, and adjacent to high value 
avalanche tracks  

• Seeding roads and landings with grass seed to discourage noxious weeds from 
establishing 

• Significant licks and wallows within or adjacent to proposed cutblocks are to be 
identified in the field by layout crews, and their GPS location given to the Forest Scientist 
for inclusion in the wildlife features database. This will ensure that these features remain 



identified for future planning. Forested cover should be retained along at least 1 side of 
these features, to provide shade cover and protective cover for ungulates using these areas.  

 
Access management also plays an important role in ungulate management.  Different methods 
(WLAP closures, bridge-removal, cross-ditching, lock-blocks, gates, road deactivation, etc) are 
used to reduce access to areas ungulates frequent during the fall hunting season.  Various maps 
located in regional offices such as Strategic Access Management Plan maps, FDP maps and 
RMS maps indicate the variety of access management strategies used and their locations.  

Effectiveness Monitoring 

Tembec has, and will continue to investigate habitat use by ungulates and the impact of forest 
operations on this habitat, in order to more effectively manage for these species. Examples 
include: 

• A comprehensive study of winter habitat use by moose (using GPS collars) in the East 
Kootenay (Poole and Stuart-Smith 2004). Results were used to help develop the new 
UWR mapping and guidelines for moose for the East Kootenay.  

• An ongoing experimental study of habitat use by elk and deer in the Canal Flats operating 
area (Halko 2002).  

• A population estimate of deer and elk was obtained for the upper Kootenay River valley 
in winter 2002/03.  

• A detailed study of winter habitat use by ungulates in the Goat, Moyie and Hawkins 
drainages (Poole and Mowat 2002). 

• A study of elk winter feeding habitats on TFL 14 (B. Ferguson) 
• An experimental study of ungulate forage and timber values in Tembec’s East region 

(Ross, 2001). 
 
Database Requirements: 

• PEM-based UWR mapping (February 2005) 
• Legal guidelines and best management practices (WLAP order under GAR, February 

2005) 
 
Supporting Documentation: 
East Kootenay Ungulate Winter Range Committee. 2003. Report and recommendations of the 

East Kootenay Ungulate Winter Range Committee. Unpublished report for WLAP and 
MSRM.  

Halko, R. 2002. Canal Flats ungulate winter habitat analysis – Interim Project Report. 
Unpublished report for Tembec.  

Poole, K., and G. Mowat. 2002. Ungulate habitat selection in Tembec’s Creston operating area, 
winter 2001-02. Unpublished report for Tembec Inc.  

Poole, K. and K. Stuart-Smith. 2004. Winter habitat selection by moose in the East Kootenay, 
British Columbia. Final report.  

Ross, T. 2001. A comparison of 3 different residual distributions for enhancing ungulate forage 
and timber values. Unpublished report for Tembec.  



Mountain Goat 
Purpose:  To outline the planning and operational strategies used to manage for mountain goat 
habitat within Tembec’s operating area.  Mountain goat has been selected as a species to manage 
for under Tembec’s Criteria & Indicator Program. 

Rationale: Although forestry operations are generally not considered to impact mountain goat 
habitat, Tembec has taken a precautionary approach and identified the mountain goat as a 
separate species of concern under Criteria 1, Indicator 3, Measurable 1 for the following reasons. 
Firstly, British Columbia has over 50 % of the global population of mountain goats, a high 
percentage of which are in the Rockies. Second, goat populations in the East Kootenay are 
thought to have declined significantly over the past 50 years. An initial decline occurred 20 years 
ago, following access into previously inaccessible areas. However, a second decline appears to 
be ongoing, the reasons for which are poorly understood. Mountain goat winter habitat 
requirements are not well known, and vary among geographic areas.  Goat populations in the 
Rockies are thought to use higher elevation, windswept habitat during the winter, while 
populations in the Purcells are thought to use lower elevation, rocky areas and adjacent forested 
habitat during the winter. Summer range, although predominantly high elevation alpine areas, 
also includes low elevation licks and the trails to access these licks. Mountain goats also have 
high social value in the East Kootenay for both hunting and wildlife viewing.  

Strategy: 

1. Winter Range: Ecosystem-based winter range mapping and guidelines for the East 
Kootenay have been developed by a multi-disciplinary committee, including 
representatives from government, environmental non-government organizations 
(ENGOs), industry, and independent wildlife biologists (EKUWRC 2003). However, as 
of September 2004, these guidelines are not yet legally approved. In the interim, Tembec 
will follow the general intent of these guidelines, attempt to pilot them in various areas, 
and work to help get these legally guidelines approved.  

2. Licks and trails: Significant goat licks and trails within or adjacent to proposed cutblocks 
are to be identified in the field by layout crews, and their GPS locations given to the 
Forest Scientist for inclusion in the wildlife features database. This will ensure that these 
features remain identified for future planning.  Forested cover will be retained at least 
partially around licks to provide cover from predators.  The best management practice 
along trails is not known, but as a precautionary measure structure will be retained along 
at least 1 of the major trails going to each lick, to provide security cover and shade. 

Monitoring: 
For harvested areas that fall within the mapped goat winter range habitat, Tembec will monitor 
bi-annually to ensure the legal guidelines and above strategies were followed.   



Effectiveness Monitoring 

Tembec will initiate or participate in research programs aimed at understanding goat habitat use 
and the potential impacts of forest management on lick use. Tembec, in partnership with WLAP, 
is currently running a comprehensive research program on mountain goat habitat use in winter, 
and assessing impacts of forest harvesting on trail and lick use (Poole et al. 2004). This project 
also focuses on obtaining better sightability correction factors, so that goat population surveys 
can be improved.  

Two goat surveys have been conducted in portions of TFL 14, and Tembec has obtained copies 
of these studies (Poole and Adams 2002, Poole 2003). 

Database Requirements: 
• PEM-based UWR mapping from MSRM (July 2003) 
• Locations of goat licks and key trails to these licks (wildlife features database). 

 
Supporting Documentation: 
East Kootenay Ungulate Winter Range Committee. 2003. Report and recommendations of the 

East Kootenay Ungulate Winter Range Committee. Unpublished report for WLAP and 
MSRM.  

Poole, K.G and I. Adams.  2002.  Mountain goat monitoring in Canadian Mountain Holiday’s 
Bobbie Burns summer operating area, East Kootenay, September 2002.  Prepared for 
Dave Butler, Director, Land Resources, Canadian Mountain Holidays Inc. 

Poole, K.G.  2003.  Mountain goat monitoring in Canadian Mountain Holiday’s Bobbie Burns 
summer operating area, East Kootenay, September 2003.  Prepared for Dave Butler, 
Director, Land Resources, Canadian Mountain Holidays Inc. 

Poole, K.G., K. Stuart-Smith, I. Teske.  2004.  Mountain goats in the East Kootenay:  evaluation 
of habitat use, wintering strategies, and potential impacts of high-elevation logging.  
Interim Progress Report.  Prepared for Tembec Industries Inc. and B.C. Ministry of 
Water, Land and Air Protection.   



American Badger 
Purpose:  To outline the planning and operational strategies used to manage for badger habitat 
within Tembec’s operating area.  American badger has been selected as a species to manage for 
under Tembec’s Criteria & Indicator Program. 

Rationale:  American Badger (Jeffersoni subspecies) are considered Endangered in Canada by 
COSEWIC, and are Red-listed in British Columbia. Badgers inhabit grasslands or dry, open 
canopy forests, and areas with friable soils and abundant rodent prey therein. They also use 
disturbed habitats such as cutblocks, recent burns and road right-of-ways.  Maintenance of 
badger habitat will also manage for a suite of other species that utilize similar habitats, some of 
them also Red or blue-listed (e.g., Long-billed curlew, Sharp-tailed grouse).  As such, they have 
been selected by Tembec as a species of interest under Criteria 1, Indicator 3, Measurable 1. 
Badger is also defined as a High Conservation Value (Ferguson 2004), and their habitat was 
considered in establishing High Conservation Value Forests. 

Strategy: 

1. Any sightings of badger or badger burrows on Tembec’s operating area will be reported 
to the Forest Scientist. GPS locations of burrows will be taken and added to the Wildlife 
Features file for future planning.  

2. Badger burrows (active and inactive) will be protected with no-machine zones of 20 m 
radius.  In areas with high densities of badger sighting or burrows, logging truck drivers 
will be made aware of the potential of badgers crossing roads with signs. 

3. Roads will not be laid out through badger burrows.  Forestry activities will not be 
undertaken between May 1 and August 15 within the immediate vicinity of known 
maternal dens. 

4. Ground squirrel control will not be undertaken in blocks containing badger burrows or 
diggings. 

5. The majority of badger habitat falls within Ungulate Winter Range areas, and following 
the new ecosystem-based UWR guidelines for these areas should also maintain badger 
habitat. As stated in the ungulate strategy, Tembec will implement these guidelines fully 
once legally enacted, and in the interim will follow the intent of these guidelines and will 
work to get them legally established.  

Monitoring:  
For harvested areas that fall within active badger territories, Tembec will monitor whether the 
above procedures were followed. 

Effectiveness Monitoring 

Tembec will initiate or participate in research programs aimed at understanding badger habitat 
use and the potential impacts of forest management on it. Tembec has and continues to be a 
partner on the East Kootenay badger project (Newhouse and Kinley 2000, 2004), and to 
incorporate information from this project into forest management where applicable.  

Database Requirements: 
• Locations of badger burrows 



 
Supporting Documentation: 
Ferguson, B. 2004.  Assessment of Species-at-Risk for High Conservation Value within the 

Rocky Mountain and Kootenay Lake Forest Districts, British Columbia, Canada. Final 
Report submitted to Tembec Inc. 

Ministry of Water, Land and Air Protection.  Version 2004.  Identified Wildlife Management 
Strategy.  Accounts and Measures for Managing Identified Wildlife. 

Newhouse, N.J., and T.A. Kinley.  2000.  Ecology of American Badgers near their range limit in 
southeastern British Columbia.  Columbia Basin Fish and Wildlife Compensation 
Program, Nelson, B.C., Crestbrook Forest Industries, Cranbrook, B.C., East Kootenay 
Environmental Society, Kimberley, B.C., and Park Canada, Radium Hot Springs, B.C. 

Newhouse, N.J., and T.A. Kinley.  2004. East Kootenay badger project 2003-2004 Update: 
Population ecology, translocation, sightings and communications. Unpublished report for 
the Columbia Basin Fish and Wildlife Compensation Program, Nelson, B.C. 



Northern Goshawk 
Purpose:  To outline the planning and operational strategies used to manage for northern 
goshawk habitat within Tembec’s operating area.  Northern Goshawk has been selected as a 
species to manage for under Tembec’s Criteria & Indicator Program. 

Rationale:  The northern goshawk is generally associated with contiguous patches of older, 
closed canopy forest with relatively open understory and large trees.  It is adapted to preying on 
forest-dwelling species such as red-squirrel, snowshoe hare, and grouse.  As suitable goshawk 
habitats are often subject to forest management, there has been some concern about the long-
term stability of goshawk populations.  Although the northern goshawk is not listed on any 
endangered or threatened list, as a precautionary measure it has been selected by Tembec as a 
species of interest under Criteria 1, Indicator 3, Measurable 1, due to its habitat associations.  

Strategy: 

1. All suspected northern goshawk sightings and stick nests will be reported to the Forest 
Scientist. Layout crews will be trained to recognize the birds and their nests. GPS 
locations will be taken for all nests (active and alternate) and added to the Wildlife 
Features file.  

2. For proposed blocks containing goshawk nest areas, the Forest Scientist will be consulted 
to assist in boundary layout and prescription development. Nest areas (the active and 
alternate nests) will be protected with wildlife tree patches of variable size, depending on 
the stand type and location. Where possible, these patches will be connected to adjacent 
forest, as Tembec’s research program has shown that doing so will increase the likelihood 
of continued goshawk use of the area. Blocks adjacent to the nest areas will retain large 
live trees (Douglas-fir, Western larch, Trembling aspen) and large down wood (where 
these features exist in the pre-harvest stand) for future recruitment as nest trees and 
plucking platforms. 

3. Timing restrictions will be placed on these areas (no harvest or road building activities 
between approximately March 1/15 – Sept 1/15) to avoid disturbing goshawks during the 
courtship, nesting, and juvenile fledging phases. 

Monitoring:  
Effectiveness Monitoring 

• All known nest areas will be monitored annually for occupancy and productivity, and 
related to the type of forest management practices surrounding the nest, under Tembec’s 
Goshawk Adaptive Management Program (Stuart-Smith and Bachmann 2004). 

• Juveniles and adults from a sub-set of nest areas are being intensively monitored as to 
their habitat use and survival under a research program in partnership with the University 
of Victoria and the University College of the Cariboo. This includes nests in Tembec’s 
North, East and South regions.  

 
Database Requirements: 

• Date on juvenile use of post-fledgling area 
• Data on re-occupancy rates and nest success in relation to forest harvesting 

 



Supporting Documentation: 
Stuart-Smith, K. and K. Bachmann. 2004. Nest Habitat Selection and Impacts of Forestry on the 

Northern Goshawk in the East Kootenay, British Columbia. Draft report in progress. 

Machmer, M.M., and J. Dulisse.  2000.  Northern goshawk inventory and breeding habitat 
assessment in the Invermere enhanced forest management pilot project area: Final Report 
(1998-1999).  Prepared for B.C. Ministry of Forests, Invermere District. 



Flammulated Owl 
Purpose:  To outline the planning and operational strategies used to manage for Flammulated 
owl habitat within Tembec’s operating area.  Flammulated Owl has been selected as a species to 
manage for under Tembec’s Criteria & Indicator Program. 

Rationale:  The flammulated owl is Blue-listed in B.C.  It occurs in hot, dry forested areas of the 
East Kootenay, and is dependent on large diameter ponderosa pine, and to a lesser extent, 
Douglas-fir snags for nest trees.  Nesting territories are generally found in a matrix of large live 
trees for roosting, thickets for security cover, and small, open grassy areas for foraging for 
insects.  Nest areas are important to maintain, as the male in particular shows strong site fidelity 
to a nesting territory.  Flammulated owl has been selected by Tembec as a species of interest 
under Criteria 1, Indicator 3, Measurable 1.  

Strategy: Known flammulated owl nest trees should be included in forest reserves (WHA’s or 
Wildlife Tree Patches, or OGMA’s), the size of which should be approximately 10-30 ha.  For 
known nest areas, and areas where nest trees are not known, but high numbers of calling 
flammulated owls have been recorded, the following strategies will be applied. Strategies will be 
developed with the regional species-at-risk biologist. 

1. Large (> 50 cm dbh) live Douglas-fir and ponderosa pine trees will be retained. 

2. High value Fd and Py snags will be retained in WTP’s, following the snag strategy and 
SWP for snags. 

3. Some Douglas-fir and ponderosa pine thickets will be reserved in patches for security 
cover, particularly within 100 m of high value snags suspected of providing possible 
cavities for Flammulated Owls.  

4. Within a radius of 50-100 m around high value snags suspected of providing breeding 
cavities for the owls, a mosaic of Fd thickets and small grassy openings will be 
maintained, if this exists pre-harvest. 

5. Disturbance from road building or harvesting will be minimized around known active 
nest areas from June 1 to August 31 (the nesting season).  (One of the active known nests 
is adjacent to a heavily used public road (Whiteswan Road), so disturbance from vehicle 
traffic may not be a significant factor, however.) 

6. Wildlife tree signs will be posted on high value snags to deter firewood cutting 
Monitoring:  
For harvested areas that fall within active flammulated owl territories, Tembec will monitor 
whether the above procedures were followed. 

Database Requirements: 
• Flammulated owl WHA locations from MSRM 
• Locations of known flammulated owl nest trees 
• Locations of call sites from owl surveys. 



Supporting Documentation: 
Addison, C., and D. Christie.  2002.  Final Report, Year 2: 2001 Flammulated Owl inventory of 

the Rocky Mountain Trench.  Prepared for Habitat Conservation Trust Fund and Ministry 
of Water, Land, and Air Protection. 



Whitebark Pine 
Purpose:  To outline the planning and operational strategies used to manage for whitebark pine 
within Tembec’s operating area.  Whitebark pine has been selected as a species to manage for 
under Tembec’s Criteria & Indicator Program. 

Rationale: Whitebark pine is a keystone species in many high elevation ecosystems.  Its large 
seeds have a high fat content, which makes it an important food source for red squirrel, Clark’s 
nutcracker, black bear, and grizzly bear.  Grizzlies in particular depend on whitebark pine seeds 
as a fall and early spring food source (by raiding red squirrel and Clark’s nutcracker caches).  A 
shade intolerant species, whitebark pine is a seral species on moister sites (where it is out-
competed by other species), but a climax species in dry, windswept areas.  In these dry areas, it 
will act as a ‘snow fence’, retaining moisture in dry alpine areas, altering the surrounding 
microclimate and hydrological regimes in valleys below.   

Currently, however, many stands of whitebark pine in the northern U.S. and southern Canadian 
Rocky Mountains are dying due to a blister rust epidemic (Stuart-Smith 1998). Although 
whitebark pine has not been red-or blue-listed in BC, due to its keystone role in mountain 
ecosystems, Tembec has taken a precautionary approach and selected whitebark pine as a species 
of interest under Criteria 1, Indicator 3, Measurable 1.  

Strategy: Whitebark pine has been netted out of TSR III.  Very little Pa is harvested and is only 
done so incidentally in higher elevation stands where it is mixed with other species such as Pl, Sx 
& Bl. To ensure that whitebark pine is retained: 

1. No harvesting should occur in polygons where whitebark pine is a leading species, or is a 
significant component of the stand.  

2. In stands where whitebark pine is a small component of the stand, whitebark pine will be 
reserved, with allowances for safety and harvesting and road building constraints. 
Clumps pure or nearly pure Pa will be placed in wildlife tree patches, high value (large 
diameter, extensive branches, high lichen loads) single stems will be retained. Marking 
these stems prior to harvesting will assist in preventing incidental harvest. 

3. To allow for Pa regeneration, where ecologically appropriate, Whitebark pine will be 
considered a preferred or acceptable species for regeneration purposes.  

4. In areas where Pa maintenance is a key goal (i.e., in a HCVF designated), prescribed 
burning to enhance regeneration will be considered, although liability concerns and the 
desire to maintain residual Pa trees will likely limit the extent of burning that could be 
done 

5. Concentrations of Whitebark pine will be considered as a High Conservation Value for 
HCVF mapping. 

Monitoring: 

For harvested areas that contain whitebark pine, Tembec will monitor to ensure the above 
procedures were followed.   

Database Requirements: 
Cruise compilations indicating Pa presence 



Supporting Documentation: 
Parks Canada.  2003.  Parks Canada Whitebark pine and Limber Pine workshop.  Workshop 

proceedings.  February 18th and 19th, Calgary, Alberta. 

Stuart-Smith, G.J. 1998. Conservation of Whitebark pine in the Canadian Rockies: Blister rust 
and population genetics. MSc. Thesis, University of Alberta, Edmonton, AB. 125 pp.  





Bull Trout 
Purpose: To outline the planning and operational strategies used to manage for Bull Trout 
(Salvelinus confluentus) habitat within Tembec’s B.C. operating area.  Bull trout has been 
selected as a species to manage for under Tembec’s Criteria & Indicator Program. 
 
Rationale: Bull trout are a medium-sized member of the char family located throughout north-
western North America (NatureServe 2005).  Water bodies of importance to this species in the 
East Kootenay include Blackfoot Creek, Thunder Creek, Findlay Creek, Skookumchuck Creek, 
White River, Kootenay River, Bull River, Elk River, Flathead River, Little Sand Creek, St. Mary 
River, Gold Creek, and Wigwam River (Chirico 2004).  Two forms are recognized, a non-
migratory form that resides in watershed headwaters for its entire life, and a migratory form that 
lives in lakes and rivers but spawns in tributary streams.  Both forms tend to over-winter in larger 
water bodies. 
 
Bull trout have very specific habitat requirements (see Cannings and Ptolemy 1998 for complete 
habitat information).  They are a cold water species, preferring temperatures below 15° C and 
clear, oxygenated water.  Habitat will vary depending on whether it is the migratory or non-
migratory form.  Deep pools, in-stream coarse woody debris, overhead cover, low levels of fine 
substrates, and channel stability are important habitat elements.  Spawning habitat consists of 
fine sediment free cobble and gravel beds, often within high-gradient tributary streams.  Bull 
trout usually spawn in later summer/early fall.  Groundwater may be a critical factor in spawning 
areas; cover such as undercut banks and deep pools adjacent to spawning areas is also important. 
 
Due to the shrinkage of their historic range, extreme sensitivity to habitat alteration and 
susceptibility to over-harvest, bull trout have been Blue-listed (Species of Special Concern) in 
B.C. (BCMSRM 2005). Bull trout has been selected by Tembec as species of interest under 
Criteria 1, Indicator 3, Measurable 1. They are also defined as a High Conservation Value 
(Ferguson 2004), and their habitat was considered in establishing High Conservation Value 
Forests. 
 
 
Strategies: At the operational scale, Tembec has several strategies to protect bull trout fluvial 
and adjacent riparian habitat.  Forest and Range Practices Act (FRPA) riparian Best Management 
Practice defaults are a minimum requirement, and are designed to protect fish habitat.  In 
addition to this, Tembec’s Representation and Riparian Strategies (Tembec 2004) use an 
ecologically defined method of establishing buffers around riparian areas. 
 
Every water body within 100 m of a cutblock area is assessed for fish presence.  If a water body 
obviously has no fish (i.e., stream with gradient > 20% for > 100 m, fish barrier, ephemeral), 
then it is classed as non-fish bearing (classification depending on width/area, see below).  If there 
is any doubt about whether a water body is fish-bearing or not, then it is sampled for fish 
presence/absence.  Fish bearing water bodies are classed according to their width/area (see 
below). Field staff also note water body character (e.g., slow moving, muddy bottom, ephemeral) 
during the assessment process to aid in identifying possible fish habitat. 
 
Table 1.  Riparian features buffer widths. 



Feature 
Type Definition Riparian 

Class 
Riparian Reserve  

Zone (m) 
Riparian Management 

Zone (m) 
Stream > 20 m in width S1 50 20 
Stream 5-20 m in width S2 30 20 
Stream 1.5 – 5 m in width (fish bearing or 

community watershed) 
S3 20 20 

Stream <1.5 m in width (fish bearing or 
community watershed) 

S4 0 30 

Stream > 3 m in width (not fish bearing or not 
in community watershed) 

S5 0 30 

Stream ≤ 3 m in width (not fish bearing or not 
in community watershed) 

S6 0 20 

Wetland > 5 ha. in area W1 10 40 
Wetland 1-5 ha. in area in PP or IDF W2 10 20 
Wetland 1-5 ha. in area not in PP or IDF W3 0 30 
Wetland 0.25-1 ha. in area in PP or IDF W4 0 30 
Wetland 2 adjacent wetland of > ha. in area W5 10 40 

Lake > 5 ha. in area L1 10 varies 
Lake  1–5 ha. in area in PP or IDF L2 10 20 
Lake 1-5 ha. in area not in PP or IDF L3 0 30 
Lake 0.25-1 ha.  L4 0 30 

 
All bridge and culvert structures in fish-bearing streams area placed to avoid altering the stream 
channel, and minimize any sediment inputs to the river.  Open bottom culverts and bridges are 
used almost exclusively on fish-bearing streams to avoid disturbing the stream substrate and to 
maintain fish movement routes. In addition, stream reaches containing important spawning 
habitat will not have crossing structures constructed from XX to XX (Kari – we need dates here). 
 
Strategically, Tembec has committed itself to achieving Forest Stewardship Council (FSC) 
certification, which includes designating areas of high biological importance as High 
Conservation Value Forests (HCVFs).  Areas designated as HCVFs must have special 
management plans written to protect the values for which they were established.  Identified 
spawning areas of critical importance to bull trout have been identified and placed in HCVFs, 
where appropriate and possible. 
 
 
Monitoring:  Monitoring of bull trout habitat will take 2 forms: (1) maintaining FSC 
certification requires undergoing regular audits, which includes audits around the designation 
and maintenance of the values for which individual HCVFs were created.  Tembec will be 
required to show that this is the case, and (2) the Ministry of Water, Land, and Air Protection and 
other organizations periodically conduct research on this species.  Tembec will incorporate new 
findings and population trends into its management plans, and take the appropriate response to 
documented management actions that are detrimental to bull trout habitat.   KARI – YOU WILL 
PROBABLY WANT TO REWORK/ADD TO THIS SECTION.    
 
 
 
Database Requirements: 

• Delineate critical bull trout spawning areas (complete) 



• Complete High Conservation Value Forest designations (tentatively December 2006) 
 
 
Supporting Documentation: 
• British Columbia Ministry of Sustainable Resource Management (BCMSRM).  2005.  

http://srmapps.gov.bc.ca/apps/eswp/ 
• Cannings, S.G., J. Ptolemy.  1998.  Rare freshwater fish of British Columbia.  British 

Columbia Ministry of Environment, Lands, and Parks.  Victoria, B.C.  214 pp. 
• Chirico, A.  2004.  High conservation value (HCV) fisheries watersheds in the Rocky 

Mountain and Kootenay Lake forest districts.  Ministry of Sustainable Resource 
Management, Nelson, B.C.  Draft: October 2004. 

• Ferguson, B. 2004.  Assessment of Species-at-Risk for High Conservation Value within the 
Rocky Mountain and Kootenay Lake Forest Districts, British Columbia, Canada. Final 
Report submitted to Tembec Inc.  

• NatureServe. 2005. http://www.natureserve.org/explorer 
• Tembec Inc.  2004.  Criteria and Indicators of Sustainable Forest Management.  Tembec 
• Inc., Forest Resource Management, B.C. Division. 
• Westover, W.T., and K.D. Heidt.  2004.  Upper Kootenay River Bull Trout radio telemetry 

project (2002-2003).  British Columbia Ministry of Water, Land, and Air Protection, 
Cranbrook, B.C. 

 



Cutthroat Trout 
Purpose: To outline the planning and operational strategies used to manage for Westslope 
Cutthroat trout (Oncorhynchus clarki lewisi, hereafter: cutthroat) habitat within Tembec’s B.C. 
operating area.  Cutthroat has been selected as a species to manage for under Tembec’s Criteria 
& Indicator Program. 
 
 
Rationale: Cutthroat are a medium-sized fish that occur throughout western North America 
(NatureServe 2005). Water bodies of importance to this species in the East Kootenay include 
Albert River, Cross River, Findlay Creek, Kootenay River, Lussier River, Palliser River, 
Simpson River, Skookumchuck Creek, White River and tributaries, upper Bull River, Elk River 
and tributaries, Flathead River, Gold Creek, Lizard Creek, St. Mary River, Wigwam River, and 
upper Goat River (Chirico 2004).  Two forms are recognized, a non-migratory form that lives in 
tributaries for its entire life, and a migratory form that lives in lakes and rivers but spawns in 
tributary streams.  Both forms tend to over-winter in larger water bodies. 
 
Cutthroat need clear, clean, well oxygenated water; preferred water temperatures are around 10° 
C.  Habitat varies depending on whether the migratory or non-migratory form is considered.  
Clear, cold streams with coarse substrates free of fine sediments, channels with deep pools, 
instream and overhead cover, and slow-velocity areas are all considered important habitat 
elements.  Spawning habitat consists of relatively shallow, slow-moving water moving over a 
clean gravel substrate.  Cutthroat tend to return to their natal streams to spawn in March – July, 
depending on stream elevation. 
 
Due to the decline in cutthroat populations over the years, in part because of hybridization with 
rainbow trout, over-harvest, and habitat degradation, cutthroat have been Blue-listed (Species of 
Special Concern) in B.C. (BCMSRM 2005). Cutthroat has been selected by Tembec as species 
of interest under Criteria 1, Indicator 3, Measurable 1. They are also defined as a High 
Conservation Value (Ferguson 2004), and their habitat was considered in establishing High 
Conservation Value Forests. 
 
 
Strategies: At the operational scale, Tembec has several strategies to protect cutthroat fluvial 
and adjacent riparian habitat.  Forest and Range Practices Act (FRPA) riparian Best Management 
Practice defaults are a minimum requirement, and are designed to protect fish habitat.  In 
addition to this, Tembec’s Representation and Riparian Strategies (Tembec 2004) use an 
ecologically defined method of establishing buffers around riparian areas. 
 
Every water body within 100 m of a cutblock area is assessed for fish presence.  If a water body 
obviously has no fish (i.e., stream with gradient > 20% for > 100 m, fish barrier, ephemeral), 
then it is classed as non-fish bearing (classification depending on width/area, see below).  If there 
is any doubt about whether a water body is fish-bearing or not, then it is assessed for fish 
presence/absence.  Fish bearing water bodies are classed according to their width/area (see 
below).  Field staff also note water body character (e.g., slow moving, muddy bottom, 
ephemeral) during the assessment process to aid in identifying possible fish habitat. 
 



Table 1.  Riparian features buffer widths. 
Feature 

Type Definition Riparian 
Class 

Riparian Reserve  
Zone (m) 

Riparian Management 
Zone (m) 

Stream > 20 m in width S1 50 20 
Stream 5-20 m in width S2 30 20 
Stream 1.5 – 5 m in width (fish bearing or 

community watershed) 
S3 20 20 

Stream <1.5 m in width (fish bearing or 
community watershed) 

S4 0 30 

Stream > 3 m in width (not fish bearing or not 
in community watershed) 

S5 0 30 

Stream ≤ 3 m in width (not fish bearing or not 
in community watershed) 

S6 0 20 

Wetland > 5 ha. in area W1 10 40 
Wetland 1-5 ha. in area in PP or IDF W2 10 20 
Wetland 1-5 ha. in area not in PP or IDF W3 0 30 
Wetland 0.25-1 ha. in area in PP or IDF W4 0 30 
Wetland 2 adjacent wetland of > ha. in area W5 10 40 

Lake > 5 ha. in area L1 10 varies 
Lake  1–5 ha. in area in PP or IDF L2 10 20 
Lake 1-5 ha. in area not in PP or IDF L3 0 30 
Lake 0.25-1 ha.  L4 0 30 

 
All bridge and culvert structures in fish-bearing streams area placed to avoid altering the stream 
channel, and minimize any sediment inputs to the river.  Open bottom culverts and bridges are 
used almost exclusively on fish-bearing streams to avoid disturbing the stream substrate and to 
maintain fish movement routes. In addition, stream reaches containing important spawning 
habitat will not have crossing structures constructed from XX to XX (Kari – we need dates here). 
 
Strategically, Tembec has committed itself to achieving Forest Stewardship Council (FSC) 
certification, which includes designating areas of high biological importance as High 
Conservation Value Forests (HCVFs).  Areas designated as HCVFs must have special 
management plans written to protect the values for which they were established.  Identified 
spawning areas of critical importance to cutthroat have been identified and placed in HCVFs, 
where appropriate and possible. 
6.   
 
 
Monitoring: Monitoring of cutthroat habitat will take 2 forms: (1) maintaining FSC certification 
requires undergoing regular audits, which includes audits around the designation and 
maintenance of the values for which individual HCVFs were created.  Tembec will be required 
to show that this is the case, and (2) the Ministry of Water, Land, and Air Protection and other 
organizations periodically conduct research on this species.  Tembec will incorporate new 
findings and population trends into its management plans, and take the appropriate response to 
documented management actions that are detrimental to cutthroat habitat.   KARI – YOU WILL 
PROBABLY WANT TO REWORK/ADD TO THIS SECTION. 
 
 
 



Database Requirements: 
• Delineate critical cutthroat spawning areas (partially complete) 
• Complete High Conservation Value Forest designation (tentatively December 2006) 

 
 
Supporting Documentation: 
• Baxter, J., and J. Hagen.  2003.  Population size, reproductive biology, and habitat use of 

Westslope cutthroat trout (Oncorhynchus clarki lewisi) in the Wigwam River watershed.  
Report prepared for Tembec, Cranbrook, B.C., Ministry of Water, Land, and Air Protection, 
Nelson, B.C., and Ministry of Sustainable Resource Management, Nelson, B.C.  Baxter 
Environmental, Nelson, B.C. 

• British Columbia Ministry of Sustainable Resource Management (BCMSRM).  2005.  
http://srmapps.gov.bc.ca/apps/eswp/ 
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Rocky Mountain and Kootenay Lake Forest Districts, British Columbia, Canada. Final 
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• Westslope Fisheries.  2002.  St. Mary River Westslope Cutthroat Trout radio telemetry study 

2002 interim report.  Report prepared for Columbia-Kootenay Fisheries Renewal Partnership.  
Westslope Fisheries, Cranbrook, B.C. 

 
 



Landscape Pattern Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 1, Indicator 2, Measurable 9 

Purpose:  To ensure that landscape pattern considerations are incorporated into the planning 
process in Tembec’s operating area throughout the short and long term.  

Rationale: Landscape pattern, or the spatial configuration of habitat, is one of the central issues 
in landscape ecology. Many indices of landscape structure and fragmentation have been 
proposed and are readily calculable from GIS, for example, patch size distribution, diversity, 
evenness, contagion, contrast, etc.  Few of these indices, however, have been shown to predict 
species abundance (Bunnell et al 2003). Despite many studies on the topic, there is little 
consistent empirical evidence linking species to landscape pattern. In a recent review of the 
literature on forest fragmentation, Debinski and Holt (2000) stated that the evidence for or 
against fragmentation effects was inconclusive at best.  Recent work suggests that effects of 
amount of habitat outweigh effects of spatial configuration of habitat (Fahrig 1997, 2002, 
McGarigal and Cushman 2002) until the amount of suitable habitat drops below 10-30 % (Fahrig 
2002). In addition, the effects of the matrix (the area surrounding forest patches, i.e., agriculture 
fields vs regenerating forests) play a major role in how species respond to landscape pattern 
(Fahrig 2002).  

Despite this lack of clarity, a precautionary approach suggests that the indices of landscape 
pattern most likely related to biodiversity should be monitored.  Bunnell et al (2003) recommend, 
as a low priority, monitoring 3 indices that are known to influence species; 1) distribution of 
patch age, structure and size classes, 2) edge-contrast length and interior, and 3) road densities 
and distribution. Patch age and structure class are discussed elsewhere (see Late Successional 
Habitat Strategy). 

Managing for a range of patch sizes is recommended to maintain landscape heterogeneity similar 
to that occurring under a range of natural variability (Hunter 1993). There are few data 
suggesting what the historic patch size distribution was in the East Kootenay region. The one 
study that was done in the Invermere TSA suggests that the patch size distribution in 1950 prior 
to extensive harvest in the MS and ESSF was 28 % in patches of 0-50 ha, 12 % in 50-100 ha, 28 
% in 100-500, and 32 % in patches > 500 ha (Morgan 1999). Although this report is based on a 
‘standing up the trees’ technique, and thus has several limitations, it does demonstrate that a 
diversity of patch sizes did exist prior to logging, and it provides rough estimates for one point in 
time. However, it does not provide the historic range of variation in patch size.  There is no 
meaningful cut-offs for size classes for patches in the literature, and categories are likely species 
dependent. Bunnell et al (2003) suggest that the classes in the Biodiversity Guidebook (< 40 ha, 
40-250 ha, > 250 ha) may suffice.  The percentages of each patch size required in the Guidebook 
are roughly similar to the Morgan (1999) numbers (see Table 7 Patch size distributions specified 
in the biodiversity guidebook under targets). For the short-term, and in the absence of more 
detailed information, the Biodiversity Guidebook requirements will be used as patch size 
distribution targets. 

Bunnell et al. also suggest that the units within which patch size distributions are calculated be 
relatively broad, so that patch sizes are determined primarily by age or disturbance types, rather 
than by administrative lines or fine scale ecosystem types. Currently patch sizes are determined 



by Landscape Unit, which is too small a unit to manage for a full distribution of patch sizes. For 
example, fires at the larger end of the scale, such as the 1985 Ram (Lussier/Coyote) fire, burned 
nearly the entire LU.  There are also many issues around how a patch is defined (i.e., based on 
age class or structure breaks, etc. and what is practicable in an automated GIS environment 
without extensive patch delineation by hand) that can complicate the issue and affect the 
meaningfulness of the numbers calculated. These issues will be addressed in the development of 
a long-term strategy around landscape pattern. 

Habitat edges may have both positive and negative effects, depending on the species in question 
and the landscape context. Bunnell et al. (2003) suggest that, in forests with structural diversity, 
edge length and interior may be more revealing than patch age or size distribution. The length of 
edge between distinct stand types in a landscape provides an index that combined the amount, 
size, and shape of stands, and may have direct ecological relevance for many organisms. 
However, assessing what constitutes a distinct stand type is not simple, particularly if different 
stands have different amount of variable retention. The concept of ‘edge-contrast’ has been 
proposed as a useful way to pro-rate the amount of edge based on how different the stands are on 
either side of a given edge (Bunnell et al. 2003). However, the measure is organism specific. 
Tembec is currently engaged in a research project with F. Bunnell at the University of British 
Columbia (The Species Accounting Project) to determine a few sets of edge-contrast and edge 
effect distances to monitor, which will condense the many different types of edge into a few 
understandable and meaningful measurements. Once results are available, they will be used to 
help refine Tembec’s landscape pattern measures, targets, and strategy.  

Roads have often been associated with negative ecological effects. Roads create edge and, 
depending on width and traffic levels, may create barriers to animal movement in some cases. 
They also indicate the extent of past and projected management activities. Road density can be 
easily calculated from maps, but to be meaningful must be categorised as to the road width and 
traffic level. Tembec is currently engaged in a project to categorise all roads within its operating 
area, which will allow calculation of this variable. Work is also needed to determine appropriate 
targets for road density, as there is currently little data on which to base meaningful targets.   

In addition to these landscape indices, connectivity is an issue that has received much discussion.  
The term is ambiguous, and has been used to mean many different things by different people. 
Here, connectivity refers to whether or not the landscape provides successful movement 
opportunities for species to reach important habitats within their range (i.e., mountain goats 
travelling to licks), and for individuals to move among sub-populations (e.g., grizzly moving 
from the Rockies in the northern part of the Invermere TSA to the Rockies in the southern part). 
Connectivity may be impacted by a number of factors including urban development, dams, 
ranching and agriculture, transportation corridors, and forest management. 

Tembec is primarily concerned with the impact that forest removal and roads have on 
connectivity.  These impacts are addressed in this strategy, and by several ongoing projects.  
Tembec is currently involved in a grizzly connectivity project with Ministry of Forests trying to 
identify key movement corridors across Highway 3 in the Elk Valley.  These corridors will be 
managed so as to maintain or enhance movement opportunities for wide ranging carnivores. 
Tembec is also in close contact with the lead researcher on a similar project examining grizzly 
movement across Highway 3 between Cranbrook and Creston. Operationally, the establishment 
and placement of reserves such as riparian reserve zones and wildlife tree patches is often done 



in such a way that they augment connectivity to areas such as the inoperable, parks, and 
important wildlife habitats.  

Strategy: 

Strategies for landscape pattern have been developed for both short and long term.  

Short-term Strategy 

1. To achieve variability in patch sizes on the landscape, Tembec will manage to the patch 
size distributions established for each Landscape Unit, by BEC, under the Forest 
Practices Guidebook. 

2. Tembec will consider connectivity in forest planning and operations, at both fine and 
coarse scales. At the fine scale, we will avoid creating dispersal barriers and provide for 
movement of organisms across the landscape by creating a mosaic of different habitat 
types. Layout personnel will be educated on the movement habits of animals, particularly 
wide-ranging species, and will consider this when laying out wildlife tree patches, 
riparian reserves, and in selecting block boundaries.  
 
For example, many ungulates prefer to move along ridgelines; thus cover should be left 
on these areas where suitable cover (mature or old Fd, Lw, Py) exists. Some species 
prefer to move along riparian areas, so habitat features will be retained in these areas (see 
Riparian Strategy). Wildlife tree patches, residual trees, and CWD will be left within 
cutting permits to enhance movement opportunities for species within harvested areas. 
Block placement will consider the position of the block relative to low elevation, treed 
passes (these areas should be avoided for block placement, unless a partial cut is 
planned). Cover for movement will also be provided on the landscape by the many areas 
that form the non-harvestable land base (e.g. inoperable, reserves, etc). Further details 
can be found in the strategies for Mountain Goat, Grizzly, and Ungulates. 
At the coarse scale, Tembec will manage for connectivity by prioritizing the connectivity 
corridors in KBLUP for placement of old and mature seral requirements. 
 
Key movement areas as identified by wildlife researchers will also be included as High 
Conservation Values in the HCVF analysis, and HCVF delineated around critical 
connectivity areas.   
 

3. Tembec will minimize the length of new roads created to the extent practicable and 
control access to sensitive habitats for grizzly bear using a variety of methods (see grizzly 
strategy for details). 

Long-term Strategy (next 5 years)  

1. Develop a meaningful and workable method for defining patches and calculating patch 
size distributions in GIS. This will also involve setting a meaningful scale at which to do 
the calculations (i.e. possibly ecoregion rather than LU).  

2. Complete the species accounting project, and fully develop the measures and targets for 
landscape pattern, including edge and road density, based on Bunnell et al. (2003), and 
begin monitoring these measures. 



 
Measures and Targets: 

Measurable: Patch size distribution, by BEC by LU.  

Target: Patch size distributions to fall within the numbers specified in the 
Biodiversity guidebook (Table 7). 

Table 7 Patch size distributions specified in the biodiversity guidebook 

Patch 
Size 

NDT3 (MS, ESSF) - FD 
restricted or absent 

NDT 3 (MS, ESSF, ICH) – 
FD Present 

NDT4 (IDF, 
PP) 

< 40 ha 10-20 % 20-30 % 30-40 % 

40-80 ha N/a N/a 30-40 % 

> 80 ha N/a N/a 20-30 % 

40-250 ha 10-20 % 25-40 % N/a 

250-1000 
ha 

60-80 % 30-50 % N/a 

 
Monitoring: 

Short-term  
The patch size distribution by BEC/LU will be tracked and compared to the distributions in the 
Biodiversity guidebook. 

Long-term 
A strategy will be developed to select and monitor ecologically meaningful indicators of 
landscape pattern. 

 

Location of Monitoring Data: 
• GIS reports on the patch size distribution by BEC and LU are available in the regional 

office.  
 



Supporting Documents: 

Internal Tembec Documents and communication tools 

• Wildlife Tree Patch field cards (specify which WTP address connectivity) 
 
Scientific Literature and Technical Reports 
Bunnell, F., Kremsater, L. and D. Huggard. 2003. Learning to sustain biodiversity on 

Weyerhaeuser’s coastal tenure. Unpublished report submitted to Weyerhaeuser Company 
Ltd., Nanaimo, BC. (available on the web). 

Debinski, D. and R. Holt. 2000. A survey and overview of habitat fragmentation experiments. 
Conservation Biology 14: 324-355. 

Fahrig, L. 1997. Relative effects of habitat loss and fragmentation on population extinction. 
Journal of wildlife Management 61:603-610. 

Fahrig, L. 2002. Effect of habitat fragmentation on the extinction threshold: a synthesis. 
Ecological Applications 12:346-353. 

Hunter, M. 1993. Natural fire regimes as spatial models for managing boreal forests. Biological 
Conservation 32:115-120. 

McGarigal, K. and S. Cushman. 2002. Comparative evaluation of experimental approaches to the 
study of habitat fragmentation effects. Ecological Applications 12:335-345. 

Morgan, D. 1999. Invermere Enhanced Forest Management Pilot Project ‘Standing up the Trees’ 
Historical Inventory Reconstruction. Unpublished report for the Invermere Enhanced 
Forest Management Pilot Project.  

 



Old Growth Habitat Strategy 
Tembec’s Criteria & Indicators Program:  

Criterion 1, Indicator 2, Measurable 7 

Purpose:  To ensure that old growth stands and habitat elements are present in Tembec’s 
operating area throughout the short and long term.  

Rationale: About one third of vertebrate species present in British Columbia’s forests are 
associated with late successional stands or habitat elements (Bunnell et al. 1999).  Although few 
vertebrates are restricted to late successional stands, some reach their highest abundance there 
(Bunnell et al. 1999). This is generally because the habitat features important to many species 
(large live trees, snags, and large pieces of down wood) are generally more frequent in older 
stands. The microclimate found in older stands is also important for many amphibians, as well as 
non-vertebrate species.  

Further detail on late successional habitat is found in range of natural variability strategy.  

Strategy: 

Strategies for old growth habitat elements and stands have been developed at both fine and 
coarse scales.  

Coarse Scale – Late Successional Stands 
Tembec will manage to legally established target percentages for old growth and mature 
retention for each Landscape Unit, by BEC, under KBHLPO. 

TFL14 
A map of potential old growth management areas (OGMAs) was made available to Tembec 
planning staff in 2003. Each of these areas was rated as to their quality (Excellent through low) 
by an independent consultant, MoF and WLAP staff.  Although these areas have not yet been 
legally spatially established, Tembec avoids known OGMAs rated "Excellent" and "Good" in 
harvest planning. These OGMAs are also considered a High Conservation Value and are a key 
factor in High Conservation Value Forest identification.  

In 2004/05, Tembec undertook a project to spatialize the OGMA’s for Canal Flats, incorporating 
concepts from the representation strategy and HCVF into the process. The intent is to work with 
MSRM to legalize this map. 

 

Canal Flats Operating Area 
A map of potential old growth management areas (OGMAs) was made available to Tembec 
planning staff in 2003. Each of these areas was rated as to their quality (Excellent through low) 
by MoF and WLAP staff.  Although these areas have not yet been legally spatially established, 
Tembec avoids known OGMAs rated "Excellent" and "Good" in harvest planning. These 
OGMAs are also considered a High Conservation Value and are a key factor in High 
Conservation Value Forest identification.  



In 2004/05, Tembec undertook a project to spatialize the OGMA’s for Canal Flats, incorporating 
concepts from the representation strategy and HCVF into the process. The intent is to work with 
MSRM to legalize this map. 

Kootenay East and Kootenay South Regions 
Old and mature stands have been spatially identified and legalized as part of the Southern Rocky 
Mountain Management Plan. These areas are treated as reserves by Tembec. 

A map of potential old growth management areas (OGMAs) for a portion of the remainder of the 
operating area was made available to Tembec planning staff in 2004 ??? These areas were not 
rated as to their quality as in TFL 14 and the Invermere TSA.  Although these areas have not yet 
been legally spatially established, Tembec has been avoiding known OGMAs in harvest 
planning, with the exception of pine-dominated beetle infested stands. The OGMAs are also 
considered a High Conservation Value and are a key factor in High Conservation Value Forest 
identification.  

 

Fine Scale – Late Successional habitat element Retention within Stands  
Tembec will retain late successional habitat elements within cutting permits by: 

1. The value of late-successional habitat elements including large live trees, CWD and 
snags will be communicated to planning staff and layout crews (via communication tools 
such as the Wildlife Tree Patch SOP, the Stand Structure brochure, and presentations by 
the Forest Scientist). 

2. Veteran Fd, Lw, and Py trees (> 50 cm dbh) will be retained within harvested areas, with 
allowances for safety, harvesting and road logistics.  

3. Snags and CWD will be retained following the strategies outlined for these habitat 
elements. 

4. Healthy understory trees will be retained in harvested areas where harvesting logistics 
permit. As the stand ages, these trees will provide vertical and horizontal structural 
complexity. 

5. Patches of late successional forest will be considered excellent places to locate WTP, 
riparian reserves, and other reserves. Reserves exceeding 4ha in size will contribute to 
late successional targets where appropriate attributes exist.  

Long-term Strategies 
Because of the stand structure retained in many harvested stands, stand age is becoming an 
increasingly poor predictor of wildlife habitat and biodiversity value. In order to project habitat 
availability with some accuracy, Tembec has undertaken a stand structure project (FIA workplan 
2004, Wilson et al 2004). The goals of this project are to: 

• Develop a classification system for stand structure in the East Kootenay 
• Classify stands into these categories 
• Project the abundance of each stand structure class through time, and compare it to the 

estimated range of natural variability in amounts of each class.  
 



Stand structure classes will be linked to indicator species, and projections then be used to assess 
impacts of current forest practices on these species (see FSP proposal by Bunnell 2004, LOI 
Y051045).  

Tembec is also undertaking research and literature summaries directed at better understanding 
the range of natural variability. This approach is documented in more detail in the range of 
natural variability strategy.  

Measures and Targets: 

Measurable: Area of old seral stands or complex structural classes in each natural 
disturbance type in each ecoregion, at 20, 50, 100, 200, and 250 years,  

Target: Area of old stands or complex structural classes to vary within the range of 
natural variability through time. 

Monitoring: 

Coarse Scale 

• In the short term, the percentage of old seral stands by BEC and LU will be tracked and 
compared to legal requirements.  

 
Fine scale 

• Snags, CWD and RRZs will be tracked as per the applicable SFMS/EMS strategies 
and/or SOP’s. 

• WTPs will be tracked as per EMS SOP 5.1. 
 
Location of Monitoring Data: 

• GIS reports on the percentage of old seral stands by BEC and LU are available in the 
regional office.  

• HLP Checklists located in FDPs. 
 

Supporting Documents: 

Internal Tembec Documents and communication tools 
• Wildlife Tree Patch EMS Standard Operating Procedure 5.1  
• Stand Structure Brochure “A loggers guide to Stand Structure” 
• Map of potential old growth management areas, rated by WLAP and MoF staff. 

 
Scientific Literature and Technical Reports 
Bunnell, F., 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. 

FIA Workplan 2004/05. Stand Structure Projections for the East Kootenay. Tembec Inc.  



Ministry of Sustainable Resource Management. 2003. Southern Rocky Mountain Management 
Plan.  

Wilson, S.F., Przeczek, J.P. and Steeger, C. 2004. Habitat Supply modeling for the Invermere 
and Cranbrook Timber Supply Areas: Preliminary estimates for large snags and down 
wood. Prepared for Tembec Industries, Cranbrook, BC.  

 



Riparian Strategy 
Tembec’s Criteria & Indicators Program:  

Criteria 1, Indicator 2, Measurable 6 

Criteria 4; Indicator 8; Measurable 4  

Purpose:  To provide an objectives driven, ecosystem approach to the management of riparian 
areas. This strategy identifies the important attributes of riparian areas and specifies the 
procedures to be used in developing riparian reserve zone and management zone strategies for 
inclusion in harvesting prescriptions.  Riparian reserve zones (RRZ’s) are ecologically important, 
sensitive areas where, in general, harvesting and road building should not occur.  Riparian 
management zones (RMZ’s) are areas where the intent of management prescriptions should be to 
protect the integrity of RRZ’s and/or to maintain/enhance important associated values.  Various 
levels of harvesting in RMZ’s are acceptable and potentially desired under a range of natural 
variability approach. 

Rationale:  Riparian areas occur adjacent to the banks of streams, rivers, lakes and wetlands and 
include both the area dominated by continuous high soil moisture content and the adjacent 
upland vegetation that exerts an influence on it.  Riparian ecosystems contain many of the 
highest value non-timber resources in the natural forest.  Streamside vegetation contributes to 
stream channel and bank stability, acts as a filter for sediment, provides shade to regulate stream 
temperatures as well as provides a continuous source of woody debris important to sediment 
transport rates and channel morphology.  From a biological perspective, the majority of fish food 
organisms exist in overhanging vegetation and adjacent trees, while leaves and twigs that fall 
into streams are the primary nutrient source that drives aquatic ecosystems.  Riparian areas 
frequently contain the highest number of plant and animal species found in forests, and can 
provide critical habitats, home ranges, and travel corridors for wildlife.  In areas where riparian 
features are rare, their importance on the landscape may be critical. 

This riparian strategy is based on the philosophy that variable-width buffers, based on the 
ecosystem and stand attributes adjacent to the stream, will be more effective at maintaining 
critical riparian and associated values than the fixed-width linear buffers under a prescriptive 
approach. Local research has shown that ‘natural buffers’ left by wildfire (unburned or partially 
burned areas adjacent to watercourses) vary in length and width, and that wildfires often burn 
across both sides of a stream. For example, in a study of 10 wildfires within the Canal Flats 
operating area, (Stuart-Smith and Hendry, unpublished data) it was found that first order streams 
had natural buffers along both sides for only 13 % of their total length, natural buffers along one 
side only for 75 %, and no buffers (burned right down to the stream bank and across the other 
side) for 13 % of their length. Second order streams had buffers on both sides for 7 %, buffers on 
one side for 64 %, and no buffers for 28 %, while third order streams had buffers on both sides 
for 40 % and one side for 60 %. Mooney and Sommerfeld (2004) found that, in the 2003 Lamb 
Creek fire in the Cranbrook area, that of the 128 first and second order stream segments that they 
examined, 12 % had buffers on both sides, 45 % were partially burned on both sides, and 33 % 
were burned black on both sides, however, even in these areas, burned trees remain. Natural 
buffers, where present, varied from 5-1000 m in width.  Also, what remains undisturbed after 
one disturbance may be disturbed in subsequent natural events. Thus, riparian areas are not static 
patches of undisturbed forest, but rather areas that experience natural disturbance at a rate which 
may be somewhat lower or less intense in some areas, than upland areas. Thus, a range of natural 



variability approach suggests that riparian buffers left by logging should not be linear strips left 
along every creek, but they should vary in width, length, and severity, and that buffers do not 
need to be left along all streams. 

Strategy: 

1. Riparian Assessment 
In the course of forest development planning, riparian areas will be assessed for their physical 
and biological functions using inventory information available, predictive mapping/models and 
field data collected.  Some, but not necessarily all of the tools to be used include: 

• Predictive Ecosystem (PEM) Mapping 
• Stream Classification and Fisheries Inventory Mapping 
• Terrain Stability Mapping  
• Air Photos 
• Watershed/Channel Assessments 
• Consumptive use water intake locations 
• Wildlife Habitat Mapping (i.e.: Tailed Frog inventory, ungulate winter range mapping) 
• Existing and Planned Harvest Mapping 
• Natural Disturbance Analysis 
• Recreation Features Mapping 
• Fish Inventory information 

 

All of the above are used as planning tools, however, all harvest prescription decisions are based 
on actual field information/conditions observed.  As a part of overall strategic development 
planning, stands adjacent to riparian features are a priority in deploying required Wildlife Tree 
Patch retention targets as generally, this mimics natural disturbance regimes.   

2. Areas To Be Designated Riparian Reserve Zones 
• Streamside areas dominated by continuous soil moisture content that are considered too 

sensitive or unique to allow harvesting or road building (except for required road or trail 
crossings where no other practicable option exists) will be designated reserves, unless 
there is a serious forest health concern.  An ecosystem approach will be used to determine 
those areas considered sensitive or unique based on the ecosystem clustering analysis by 
Wells et al. (2004). Ecosystem types (site series groups) to be designated as riparian 
reserves are listed in Table 8. The intent is to capture the entire riparian ecosystem type 
adjacent to the water-body in the reserve, regardless of size or shape. Note that many of 
these ecosystems are also rare or limited in occurrence.  Natural processes such as 
wildfire, wind-throw, flood, insect infestation, etc. will continue to revert these areas to 
earlier successional stages however, except as described in this strategy, harvesting is 
prohibited. 

• RRZ’s may also be designated adjacent to riparian features, within ecosystem types that 
are not in Table 8, that have important riparian values (i.e. snags, large live trees, 
deciduous trees), or that are adjacent to important aquatic values (i.e. high value fish 
spawning habitat, Tailed Frog Habitat) or having important social values (i.e. community 
or domestic watersheds, high use recreation sites/trails). 



• A minimum five (5) meter no-machine zone must be placed adjacent to every stream, 
lake, or wetland, except as required for designated crossings. This is to reduce the chance 
of machinery depositing sediment into the riparian feature, or impacting trees, roots and 
other vegetation which provide stream-bank stability. 

 
3. Special situations 

A watercourse with no, or very little, of the riparian reserve ecosystems adjacent to it. 
If a stream has mesic or drier ecosystems adjacent to it for much of it’s length (and little or none 
of the ecosystem types listed in Table 8), consider the following: 

• Streamside areas: adjacent to or directly upstream from high value streams that depend 
exclusively on a continual supply of woody debris from riparian vegetation to maintain 
channel bed and bank stability will be designated RRZ’s or RMZ strategies will ensure an 
adequate supply of woody debris over time into the channel. A hydro-geomorphic risk 
analysis approach (Green, 2004) will be used to determine the dependence of channel 
structure and associated aquatic values on riparian function. 

• The amount and width of existing and potential future reserves on this watercourse along 
its entire length: if most of the watercourse is buffered outside the block, buffers are not as 
important within the block. If extensive harvesting to the stream edge has occurred 
elsewhere, buffers become more important. The key point is that every watercourse should 
have a buffer along at least part of its length. 

• Downstream values: is the stream a direct tributary to (and distance from) important fish 
habitat (i.e. spawning or over-wintering habitat), tailed frog habitat, etc? If the stream does 
exert influence on important downstream values, consider retaining buffers and/or residual 
trees within RMZ along portions of the stream. 

• The use of the aquatic area by wildlife: for example, a wetland with tall shrubs or 
extensive forbs may be a significant feeding area for wildlife.  Forest cover adjacent to 
these riparian features is important for maintaining their habitat value (i.e. moose will bed 
down in stands adjacent to wetlands, regardless of stand/ecosystem type). 

 

Stands on riparian ecosystems containing lodgepole pine with mountain pine beetle, or with 
other forest health concerns 

• Consider removal of infested lodgepole pine from the RRZ only if this can be done 
without compromising riparian and aquatic values. Consider that pine snags are used for 
foraging habitat by cavity nesting birds, and will provide some structure to the 
watercourse if they fall in or across it. 

• If the majority of the stand is infested with MPB and there is a high risk of spread, pine 
may be removed.  In this instance, non-lodgepole pine overstory trees, understory trees 
and tall shrubs should be protected during harvest, and, if possible, harvest on frozen 
ground with snow cover to protect ground vegetation. 

 



Red or Blue-listed Wildlife Occurrences 

• Check that the watercourse does not fall within the occurrence of identified Red or Blue 
listed species habitat.  If so, refer to the specific strategies for these species.  Examples 
include; Tailed Frog habitat (Yahk, Boyd, Screw, Cabin, Cauldry, Leslie, Storm, Upper 
Ram watersheds), identified Coeur d’Alene Salamander sites,  

• This riparian strategy is designed to maintain habitat for fish, including Bull Trout and 
Westslope Cutthroat Trout. Significant spawning areas for these fish  (i.e. Skookumchuk 
Creek, Wigwam River, Middle White River), will be captured in the High Conservation 
Value Forest process, and specific management strategies for these areas will be written. 
In the interim, any forest harvesting near known spawning areas, juvenile rearing areas or 
over-wintering sites that could potentially impact them should be planned in consultation 
with a fish expert.  

 

Burn Salvage 

• If riparian ecosystems have been affected by wildfire, retain a portion of each ecosystem 
type from salvage operations. This will ensure that some of each ecosystem type remains 
in an unmanaged state and provides a source of future woody debris input into the riparian 
feature over time. 

 
Table 8: Riparian Reserve Zones 
The ecosystem types in this table are to be placed in riparian reserve zones. 
BEC Cluster 

No. 
Ecosystem 
Cluster Name 

Site Series in 
Cluster 

Climax Community 
Description 

Total ha in 
EKCP* 

PP 14 Hygric PPdh PPdh/04 Open Ct and  Sw with 
snowberry, bluegrasses, 
silverweed 

1,527 

IDF  none Non-forested 
IDF 

IDFdm2/06 Shrub Birch, Horsetail N/a 

 15 Hygric IDF IDFdm2/07, 
IDFdm2/XB 

Open Sw with water 
birch, horsetail, sedges, 
dogwood 

1,521 

 12 Subhygric-
hygric (fluvial 
riparian) IDF 

IDFdm2/05, 
IDFun/SS 

Sw (Fd,At) with 
dogwood, Douglas maple, 
sarsaparilla 

5,845 

 9 Subhygric 
IDFun2 

IDFun2/SD Sw and Fd with dogwood 32 

 16 Hygric IDFun IDFun/CD Open Ct and Sw with 
dogwood 

566 

MS/ 
IDF 

19 Subhydric MS MSdk/07 
IDFdm2a/SB 

Open Sx with sedges, 
alder, scrub birch, 
sphagnum 

4,420 
(mostly in 
parks) 

 18 Hygric MS MSdk/06 
IDFdm2a/SH 

Sx with horsetail, 
bunchberry, dogwood, 
feathermoss 

11,875 



BEC Cluster 
No. 

Ecosystem 
Cluster Name 

Site Series in 
Cluster 

Climax Community 
Description 

Total ha in 
EKCP* 

ICH none Non-forested 
ICHmk1 

ICHmk1/08 Sedge, cinquefoil N/a 

 10 Subhygric 
ICHmk1 

ICHmk1/06 Cw,Sx,Bl with oak fern, 
lady fern, foamflower, 
Queen’s cup 

1,995 

 17 Hygric ICH ICHmk1/07 
ICHdm/SD 

Open SxBl with horsetail, 
lady fern, cow parsnip, 
bluejoint 

6,326 

 38 Hygric ICHdw ICHdw/04 Fluvial CwHw with lady 
fern and Devil’s club 

146 

 46 Hygric-
subhygric 
ICHmw1 

ICHmw1/07 Cw(Sw) with dogwood, 
horsetail, cranberry, 
mosses 

3286 

 44, 45, 
47 

Hygric-
subhygric 
ICHwk1 and 
ICHmw1 

ICHwk1/06 
ICHwk1/07 
 
ICHwk1/08 

Riparian areas in northern 
and western Kootenay’s 

221 in total 
for all 3 

ESSF none Non-forested 
ESSFdk 

ESSFdk/07 Willow, sedge N/a 

 23 Hygric ESSF ESSFdk/06 
ESSFdm2/FH 

Gappy BlSe, with 
horsetail, feathermoss, 
azalea, bunchberry 

15,272 

 30 Hygric 
ESSFdm1 

ESSFdm1/FH SeBl with horsetail, 
azalea, lovage, arrow-
leaved groundsel 

53 

 35 Subhygric 
upper ESSF 

ESSFdku/FH 
ESSFdmu1/FH 
ESSFwmu/WE 
ESSFdm2/WE 

Very open SeBl with 
abundant horsetail 

4,533 

* Total area includes the entire East Kootenay Conservation Program area, including national 
parks (1,750,017 ha). Non-forested site series do not have areas calculated for them. 

4. Riparian Management Zones 
As previously mentioned riparian management zones (RMZ’s) are areas where the intent of 
management prescriptions should be to protect the integrity of RRZ’s and/or to maintain/enhance 
important associated values.  Various levels of harvesting in RMZ’s are acceptable and 
potentially desired.  Factors to consider when determining the width of RMZ’s and associated 
management prescriptions include, but are not limited to: 

• Windthrow potential within the RRZ / RMZ.  In general, as the windthrow risk within the 
RRZ increases, the width and residual tree density of the RMZ will increase. 

• Position of major slope breaks relative to the riparian feature. Often major slope breaks 
serve as natural boundaries for reserve and management zones due to operational 
harvesting constraints and/or terrain stability issues. 



• Slope gradient and type of harvesting method (i.e. conventional vs. cable) can influence 
the harvest prescription within the RMZ.  With cable/aerial systems it is generally not 
practical to feather or selectively harvest a RMZ, therefore total retention may apply. 

• Presence of wildlife features (i.e. Game trails, licks/wallows, stick nests, dens, etc). 
Suitable structure should remain to function as habitat/security cover for wildlife using 
these features and as travel corridors to/from these features.  In areas where riparian 
features are rare, their importance on the landscape may be critical. 

• Important water quality objectives (i.e. Domestic or Community Watersheds, High Value 
Fisheries streams).  Avoidance of potentially unstable slopes adjacent to riparian features 
which have the potential to create development related sediment sources into riparian 
features. 

• Minimizing potential to increase sediment transport in streams. Coarse woody debris 
inputs over time into stream channels are important to stream morphology for minimizing 
the amount of sediment transport in the channel. 

• Presence of high value recreation features. 
 

5. Monitoring 
Tembec will conduct post harvest assessments on cutblocks8 where riparian features were 
identified to ensure harvesting compliance with these strategies and as described in the site-
specific prescription and for inventory purposes.  

Supporting Documentation 
Green, K. 2004. A Qualitative Hydro-geomorphic Risk Analysis for Interior B.C. Watersheds. In 

prep. Submitted to Streamline for Spring 2005 publication. 

Mooney, C. and Summerfeld, K. 2004. Riparian buffers in the Lamb Creek Fire. Unpublished 
report for Tembec Inc.  

Stuart-Smith and Hendry. 1998. Residual Trees left following Wildfire. Final Report for the 
Invermere Enhanced Forest Management Pilot Project. 

Wells, R.W., D. Haag, T. Braumandl, G. Bradfield, and A. Moy, 2004. Ecological 
Representation in the East Kootenay Conservation Program Study Area.  Centre for 
Applied Conservation Biology, University of British Columbia. (See also the 
Representation strategy for rare ecosystem clusters) 

 

                                                 
8 Riparian Data Collection Form 



Risk Assessment Strategy 
Ecological risk assessment may be approached in many different ways.  No one method provides 
a complete assessment of risk.  Thus, in keeping with a precautionary approach, Tembec is 
taking three complimentary approaches towards ecological risk assessment, at a variety of scales. 
These include: 

• Comparing the percent of ecosystem types in areas that will not be harvested to that in 
areas potentially available for harvest (ecosystem representation analysis) 

• Comparing current disturbance regimes and conditions to historic (or natural) disturbance 
regimes and conditions (range of natural variability analysis; coarse scale - condition class 
mapping, fine scale - stand structure classes and habitat elements).  

• Calculating a risk factor for activities that have the potential to affect the environment, by 
examining their frequency, duration, and the likelihood of the environment being 
negatively affected, given the standard operating procedures currently in place.   

 

The first two will be discussed here.  The third forms the basis of Tembec’s ISO 14001 
Environmental Management (EMS) Program and details can be found in the EMS Manual, or by 
contacting the EMS Manager (currently Bill Laflin, Cranbrook Office). 

Ecosystem Representation  
Although management strategies can be designed to maintain habitat for many species, we lack 
the time, resources, and knowledge to ensure that these strategies are indeed working, 
particularly for little known species.  Ensuring that some portion of each ecosystem type is 
represented in a relatively unmanaged state is thought to be the best way to sustain species about 
which we know very little. Under Ecosystem Representation Analysis, ecological risk is 
considered to be related to the percent of each ecosystem type in potentially harvestable areas 
versus those in non-harvestable areas, i.e. the greater the percentage in the harvestable land base, 
the greater the ecological risk. An analysis of ecosystem representation has been conducted for 
the East Kootenay by Wells et al. (2003). This analysis defined ecosystem types for the East 
Kootenay, based on vegetation communities, and determined the percentage of each type in 
potentially harvestable versus non-harvestable areas. It also identified rare and uncommon 
ecosystem types.  Common ecosystems were grouped into three risk classes based on their 
representation in the non-harvestable land base. Course-filter strategies have been developed to 
improve representation for types with higher risk (See Ecological Representation Strategy in the 
SFMP).  For more detail on the ecosystem representation approach and the methods and results 
of this analysis, consult Wells et al. (2004).  

Range of Natural Variability  
Forested ecosystems are subject to natural disturbances such as wildfire, insect infestations, 
windthrow, flooding, grazing, or volcanic eruptions. Each disturbance type has a disturbance 
regime associated with it, characterized by the variability in features such as return interval, 
severity, geographic extent, etc. Under relatively constant climatic conditions the range of 
variability in disturbance regimes can be quantified. For example, stand-maintaining fire regimes 
may have disturbance intervals ranging from 5-50 years, sizes ranging from .1-400 ha, and 
overstory mortality ranging from 0-20 % (these numbers are by way of example, not exact). 
Managing forest landscapes so that they fall within the range of natural variability (RNV) is a 



course-scale approach to maintaining biodiversity. Ecosystems that fall outside this range are 
considered to be at greater risk than those that fall within the range. Key to implementing this 
approach is a strong understanding of natural, or historic, disturbance regimes in the operating 
area. Following is a description of the range of natural variability for the Canal Flats operating 
area.  General strategies for managing forest ecosystems within the range of natural variability 
(RNV) are found in a separate document. 

Description of the Range of Natural Variability – NEEDS TO BE UPDATED 
This section provides a brief summary of natural disturbances affecting the Tembec’s operating 
area in the East Kootenay, southeastern British Columbia, together with estimates of their 
associated range in temporal and spatial variability where available.  A description of current 
ecosystem conditions within each zone follows. A more comprehensive literature compilation on 
the range of natural variability applicable to the East Kootenay’s, along with a more detailed 
discussion of disturbance regimes, can be found in Utzig (2003), which was used in the 
preparation of this document. In addition, a detailed summary of the literature on historical 
variability of natural disturbances in British Columbia was recently completed by Wong et al. 
(2003), and much of this Tembec summary was taken directly from this report. This is 
acknowledged up front, rather than citing Wong et al. for many of the statements in this 
document. Finally, the summary of wildfire and insect disturbances in the Invermere TSA, 
Radium Division, by Gray et al (2003) was also used heavily in the preparation of this document. 
Where other references were consulted, they are cited. A complete list of references used to 
compile this document can be found in Wong et al. (2003), Gray et al. (2003), and Utzig (2003). 

Tembec operating area is primarily composed of 5 biogeoclimatic (BEC) sub-zones; Alpine 
Tundra (AT), Englemann Spruce-Subalpine Fir (ESSFdk and ESSFwm), Montane Spruce 
(MSdk), Interior Douglas-Fir (mainly IDFdm2 with a very small amount of IDFun), Interior 
Cedar-Hemlock (ICHmk1, ICHmk2) and Ponderosa Pine (PPdh2). Each has somewhat different 
ecology and natural disturbance regime, thus, a description of the range of natural variability 
(RNV) is given for each. Recently, the BEC mapping was revised for the Invermere District 
(Braumandl 2004) and small portions of 3 new variants were mapped within the Canal Flats 
operating area; IDFxk, ESSFdku, and ICHmk1. The ESSFdk was re-mapped as ESSFdk1. This 
new mapping has not been officially approved yet, does come with full ecosystem descriptions 
for the new ecosystem variants, and requires more work to be confirmed, particularly in the 
upper elevations (T. Braumandl, pers. comm.). Thus, and because changes are small, the 
currently approved mapping is used for reference. However, some information on natural 
disturbance in the ICHmk1 was included for completeness. 

The time period chosen to evaluate the RNV is very important, as this influences the disturbance 
return interval, which is one of the key characteristics of disturbance regimes. Here, the natural 
disturbance regime is interpreted as that occurring during the current climatic regime 
(approximately last 2000 years), but prior to the onset of Euro-American settlement circa 1850. It 
includes activities such as lighting fires by First Nations peoples.  Prior to 1850, no appreciable 
European settlement activities, outside of Catholic missionary work beginning in 1846, had taken 
place in the Rocky Mountain trench (Scott and Hanic 1979).  Note that this time period does 
include some climatic changes, such as the little ice age in the 1700-1800’s. Climate change may 
greatly effect the implications of using disturbance regimes to design future forest ecosystems.  



Alpine Tundra Zone 
The Alpine Tundra (AT) zone occurs in high mountain areas above the ESSF, with a lower 
elevational boundary of around 2100 m, coinciding with the upper treeline (Braumandl and 
Curran 1992). It has an extremely harsh climate, with considerable wind and snow and very short 
frost-free periods. The interactions of wind, snow and topography result in a mosaic of 
grasslands, dwarf-shrublands (alpine heaths), and patches of bare soil or rock, with scattered 
individual tree or islands of trees (krummholtz) occurring in sheltered spots. No timber harvest 
occurs in this zone.  

Natural disturbances in this zone include fire, avalanches, rock slides, snowcreep, wind and frost 
damage, defoliating insects (i.e. western hemlock looper and spruce budworm), and grazing from 
ungulates. White pine blister rust also occurs, and is notable because it is an introduced disease, 
and in combination with pine beetle epidemics, fire suppression and climate change, is linked to 
the decline of whitebark pine over much of its range in North America. Although extensive work 
has been done on plant dynamics in this zone, little is known of the spatial and temporal 
attributes of natural disturbances, and there are no quantitative estimates of return intervals, 
patch sizes, etc. Fires in the subalpine are thought to be infrequent (100-300 yr. +), severe, and 
driven by extreme weather events, but it is unclear if this applies to the AT as well as the 
subalpine. Tree regeneration after fire appears to be largely unpredictable and only partially 
correlated with time-since-disturbance or climate. Rather, positive interactions among 
neighbouring plants (facilitation) are thought to be particularly important for successional 
dynamics. Fire is generally considered to be a positive influence on the persistence of tree 
species such as whitebark pine, as well as the diversity of krummholtz and heath communities.   

The Biodiversity Guidebook designates this zone as NDT5, but no quantitative estimates of 
disturbance regimes attributes are provided.  

There are no studies examining whether this zone is currently outside the RNV or not. However, 
recent research in Montana points to fire suppression as causing the successional replacement of 
whitebark pine by more shade-tolerant conifers such as subalpine fir (Stuart-Smith 1998). In 
addition, organo-chlorines from wind-borne industrial pollution have been found to be 
accumulating in the tissues of fish in high elevation lakes in this zone in the Canadian Rockies 
(Dr. D. Schindler, University of Alberta, pers. comm.), with unknown consequences.  

Englemann Spruce-Subalpine Fir Zone 
The Englemann Spruce-Subalpine Fir dry cool variant (ESSFdk) in the Canal Flats operating 
area occurs below the AT zone and above the Montane Spruce or Interior Cedar Hemlock zone, 
generally at elevations of 1550-1650 m to 2100 m. Englemann spruce and subalpine fir dominate 
the tree community, although seral stands of lodgepole pine are also found. Whitebark pine 
occurs at higher elevations, some Douglas-fir and western larch at lower elevations, but 
broadleaf trees are rare. The climate is cold and moist with long, cold winters with moderate-
heavy snowfall. Forests in the ESSF span a gradient from continuous cover at lower elevations to 
patchy clumps at higher elevations. The upper elevation of this zone is designated as ESSFdkp 
(parkland), although a new designation of ESSFdku (upper) has been proposed (Braumandl 
2004).  

Abiotic disturbances in the ESSFdk and dkp include wildfire, windthrow, avalanches, rockslides, 
and snowpress. Riparian areas may experience flooding and debris flows. There are many biotic 



disturbances affecting the trees in this zone, the most important considered to be bark beetles, 2-
yr-cycle budworm, western hemlock looper, decay fungi and root rot. White pine blister rust 
affects whitebark pine trees, and may have reduced their coverage in the forest canopy 
significantly in some areas.  

Wildfires are considered to be relatively infrequent (mean fire return interval estimates from 60-
220 yr., Table 9 Fire Studies relevant to the Canal Flats Operating Area, Tembec North Region.), 
and tend to be stand-replacing due to the high susceptibility of the major tree species to fire 
damage (both spruce and sub-alpine fir have thin bark). However, frequent, mixed-severity fires 
may characterize ESSF stands on south aspects adjacent to the IDF and MS zones (Gray et al. 
2002, Table 9).  In addition, even the most severe stand-replacing fires leave some remnant 
patches.  For example, in a study of 7 fires that occurred in the ESSFdk and MSdk in the Canal 
Flats operating area (Stuart-Smith and Hendry 1998), remnant islands (patches of forest within 
wildfires that may have burned lightly underneath) occurred at densities of 0.9 ± 0.8 patches/100 
ha (mean ± SD), and skips (forest patches within or adjacent to the fire boundary that were not 
considered to have burned) occurred at densities of 0.5 ± 0.6 per 100 ha.  Sizes of these patches 
ranged from 1-55 ha, with a mean of 10 for islands and a mean of 14 for skips. Residual patches 
were of 2 main types; areas of low tree density on steep rocky slopes with little understory or 
down wood, and patches of wetter forest in gullies adjacent to streams. Residual single stems and 
clumps of single stems occurred in the MSdk portion of these fires, and were almost entirely 
Douglas-fir and Western Larch trees (species that develop thick bark as they age). Overall, the 
percent of fire area found to be left as unburned trees ranged from 0.6 - 24.9 %, with a mean of 
13 %.  

Fires can be very large in the ESSFdk. The fires studied by Stuart-Smith and Hendry (1998) 
ranged in size from 87 ha to 1728 ha, and did not include some of the largest fires in the area (i.e. 
Blackfoot 2845 ha, Giby 3154 ha, Ram 16,676 ha). Fires that have occurred in the past 3 years 
(Moscow > 4000 ha and Middle White > 10,000 ha) have also been very large.  

Studies of the structure and development of ESSF stands elsewhere in BC generally show stand 
initiation by fire, with a subsequent transition to fine scale, patchy mortality and regeneration 
caused by senescence or limited severity disturbance (i.e. bark beetles, budworm, windthrow). 
Little is known about the frequency and severity of windthrow or severe windstorms in the 
ESSF. No quantitative estimates on the frequency and severity of insect infestations in the 
ESSFdk for the Canal Flats area are known, although attacks appear to be cyclic. Gray et al. 
(20030 reports that two-year cycle spruce budworm defoliated subalpine fir and Englemann 
spruce along the Kootenay River in alternate years from 1942-1952, from 1964-69 and in 1972. 
The population also expanded in the White River drainage in 1972, 1978 and 1979. More detail 
on insect infestations in the area is given under the MS zone description.  

The Biodiversity Guidebook designates the ESSFdk as NDT3, with stand-replacing disturbances 
occurring every 150 years.  

There is considerable debate around whether fire intervals in subalpine forests have increased 
and what the driving factors may be (Wong et al 2003).  



Montane Spruce Zone 
The Montane Spruce, dry cool subzone (MSdk) in the Canal Flats operating area occupies mid-
elevation valley bottoms, slopes and plateaus between the Interior Douglas Fir and ESSFdk 
subzones. The lower elevation varies from approximately 1050 m on south-facing slopes to 1150 
m on north-facing slopes, and the upper elevation from about 1550 m on north-facing slopes and 
1650 m on south-facing ones. However, the upper elevation bound may reach higher on some 
south-facing slopes adjacent to IDF zones, i.e. in the Rocky Mountain trench (Gray et al 2002). 
The MSdk has a cool continental climate with moderate snowfall. Extensive seral stands of 
lodgepole pine are common, and other dominant tree species include Douglas-fir, western larch, 
hybrid white spruce, and subalpine fir. Trembling aspen and paper birch are present (with aspen 
much more common than birch), along with limited black cottonwood in some riparian areas.  

The main natural disturbances in this subzone are wildfire and bark beetles, primarily mountain 
pine beetle and spruce bark beetle. These two disturbances are not independent, but may interact, 
i.e. beetle epidemics may act as a catalyst to severe stand-replacing wildfire by providing high 
levels of surface fuel.  Wildfires tend to be severe, stand-replacing fires, although mixed-severity 
fires have been noted on south aspects and may be more common than previously thought (Gray 
et al 2002). Other disturbances include other bark beetles (i.e. spruce budworm), fungal 
pathogens, and dwarf mistletoes. Avalanche run-out zones come down into the MSdk in some 
areas, and where they do so often provide important forage for ungulates and bears. Windstorms, 
windthrow, and snowpress also occur. Riparian areas may experience flooding and debris flows. 
Grazing by ungulates occurs, but is not as important a factor as in the Interior Douglas Fir or 
Ponderosa Pine zones as less winter range occurs in the MS as in the IDF or PP.  

Mean fire return intervals for stand-replacing fires over the past 500 years in the MSdk have 
been reported from 51-130 years (Table 9). Hallett and Walker (2000) analyzed charcoal and 
pollen in sediments of Dog Lake in Kootenay National Park (currently in the MSdk) to obtain a 
10,000 yr. record of changes in vegetation and fire frequency in the vicinity of the lake. They 
concluded the long-term range of variability for climate and fire in the Kootenay Valley was 
very broad, with forest types surrounding Dog Lake ranging from dry, open IDF forests to wet, 
closed ESSF forests. Inferred fire frequency varied continuously throughout the Holocene, and 
for the last 500 years ranged from 200-250 years. This is much larger than the 60-130 year fire 
cycle for Kootenay National Park reported by Masters (1990) and is likely a result of the limited 
temporal resolution of charcoal records. Charcoal methods are also unable to detect insect 
outbreaks, and so underestimate overall disturbance rates.  

Mean fire return intervals for mixed and low-severity fires on south aspects have been reported 
from 14-35 years (Gray et al 2002). The influence of aspect on disturbance regime is supported 
by Holt (2001), who found that stands in wet areas developed large trees and snags with 
increasing age in a relatively predictable manner, suggesting few post-establishment 
disturbances. Dry stands, however, exhibited a wide variety of structural attributes independent 
of age, suggesting a strong influence of mixed-severity disturbances. Stuart-Smith and Hendry 
(1998) found fires in the MSdk and ESSFdk contained residual patches ranging in size from 1-55 
ha. Clumps of single trees and single scattered stems were most commonly left in the MSdk 
portion of the fires, and were almost entirely western larch and Douglas-fir (see ESSF section for 
greater description of residual structure left within these fires).  



Very little data exists on historical disturbance regimes for insect infestations. Data on the 
frequency and extent of mountain pine beetle outbreaks and other insect pathogens are available 
as annual overflight maps, but have not yet been analyzed for the MS.  Analysis has been done 
for some timber supply areas in BC, which indicates periods between outbreak peaks ranged 
from 13-60 years, with individual epidemics extending over 6-8 years (Wood and Unger 1996, in 
Wong et al 2003). The following descriptions of insect infestations in or near the Canal Flats 
operating area is taken from Gray et al. (2003). The first recorded outbreaks of mountain pine 
beetle near the Canal Flats area occurred from 1929-1941 in Kootenay National Park.  From 
1967-1969 small spot infestations were noted near Canal Flats, Invermere, and Brisco. In 1973 
numerous patches were detected north of Whiteswan Lake, and these expanded every year 
thereafter. Populations dispersed to the west side of the Columbia River by 1975. Spruce beetle 
infestations were first recorded in Kootenay National Park in 1934. The next recorded infestation 
was in 1968 west of the Elk River, just east of the Canal Flats operating area. From 1981-1984 
spot infestations were recorded near Height of the Rockies Wilderness area. In 1982 and 1988 
small patches were also noted at the headwaters of the Kootenay River.  

The Biodiversity Guidebook designates the MSdk as NDT3, with stand-replacing disturbances 
occurring every 150 years.  

Interior Cedar Hemlock Zone – NEEDS ADDITIONS 
Although the current BEC mapping does not show any ICH within the Canal Flats operating 
area, recent remapping shows small portions of ICHmk1 around Lake Creek (Braumandl 2004), 
so for completeness some information on the ICH is included here. The ICH is found at low to 
middle elevations (approximately 800-1500 m) below the ESSF zone and above the IDF. It is 
somewhat wetter than the MS zone, and has a greater diversity of tree species. Dominant tree 
species include Douglas-fir, western larch, hybrid white spruce, lodgepole pine, western red 
cedar, and subalpine fir.  

Disturbance regimes in the ICH are considered complex, and in the ICHmk1 probably included 
low severity fires, mixed severity fires, and stand-replacing fires. Root rot is also influential, as 
are bark beetles (mountain pine, Douglas-fir, spruce), defoliators (e.g., western spruce budworm, 
western hemlock looper), needle diseases, and dwarf mistletoe. Riparian areas may experience 
flooding and debris flows. In the Canal Flats area, the fire regime is likely similar to the MSdk. 
In areas similar to the ICHmk1 in the United States, fires occurred at intervals of 18-100 years.   

The Biodiversity Guidebook designates the ICHmk1 as NDT3, with stand-replacing disturbances 
occurring every 150 years.  

Interior Douglas-Fir Zone 
The Interior Douglas Fir (IDF) zone in the Canal Flats area is represented primarily by the 
IDFdm2 variant. There is a small portion of IDFun (unclassified) in MF72 and potentially a 
small portion of newly mapped IDFxk near Columbia Lake. The IDFdm2 occurs at elevations of 
approximately 800-1200 m, primarily in the Rocky mountain trench, although fingers of IDF 
extend up some of the larger valleys (i.e., Findlay, Kootenay). The climate is continental with a 
long, warm, and dry growing season.  Dominant tree species are Douglas-fir, western larch and 
Ponderosa pine, but lodgepole pine also occurs on some sites. Aspen and birch are present, along 
with black cottonwood in riparian areas.   



Historically, the IDFdm2 was characterized by low-severity fire regimes. Other important 
disturbance agents include insect defoliators (e.g., western spruce budworm, Douglas-fir tussock 
moth), bark beetles, root rot (Armillaria, laminated), and grazing. Grazing on grasses and shrubs 
by native ungulates (elk, deer, sheep) can be severe as the majority of ungulate winter range is 
found in this zone. Drought, windthrow, dwarf mistletoe, stem rusts and needle casts are also 
present. Riparian areas may experience flooding and debris flows. Topography strongly 
influences local moisture regimes and the spread of disturbances, leading to structurally complex 
forest landscapes of multi-aged patches with ill-defined stand boundaries.   

Historically, the mean fire interval for low-severity fires in the IDFdm2 in the Rocky Mountain 
trench has been estimated at 14-19 years (Gray et al. 1998, 2002). Similar estimates have been 
found for the IDF throughout the province of British Columbia, and in Washington and Montana 
(see references in Wong et al. 2003). These fires maintained open stands of larger (and thus more 
fire resistant) Douglas-fir, western larch, and Ponderosa pine trees, interspersed with pockets of 
higher density, smaller diameter stems. Higher-severity fires are hypothesized to also have 
occurred in some areas, although there are no estimates for return intervals.  

The size and distribution of historical fires is not well known and is difficult to determine 
because of the indistinct fire boundaries. Estimates for the IDF in other parts of BC concluded 
most fires were relatively small (most < 100 ha or < 400 ha), although much smaller fires sizes 
(2-4 ha) were found in one area (Stein Valley), where topography was thought to constrain fire 
size (Wong et al 2003).  

A dramatic decrease in fire frequency over the last century has been found in all studies of the 
IDF in the province (Wong et al. 2003). In the Rocky Mountain trench, fire scar studies have 
found stands that have missed 3-5 complete fire cycles (Gray et al 2002). As a result, conifer in-
growth and encroachment has occurred on open forest sites, stand density has increased, and 
forage values have declined (Gayton 1997).  The contemporary fire regime is described as 
infrequent, with potential high to extreme severity (Gray et al 2003). 

Bark beetles, insect defoliators, and root diseases have significant impacts on stand and 
landscape dynamics in the IDF (Wong et al 2003). However, there has been limited analysis on 
the size and distribution of insect epidemics, although data are collected by government 
ministries. The area disturbed by insects and diseases can exceed that disturbed by wildfire over 
different periods of time but actual tree mortality can vary with the nature of the particular insect 
of disease (Parminter 1998). Douglas-fir beetle was first noted in the area around Windermere 
Lake in 1953 (Gray et al. 2003). Scattered spot infestations were found throughout the Invermere 
TSA in the 1990’s, with numerous infestations each of Canal Flats. Populations declined in 2001 
and again in 2002. Moderate defoliation of Douglas-fir occurred in several areas in Dutch Creek-
Windermere valley in 1975, and in 2002 southeast of Canal Flats.  

The Biodiversity Guidebook designates the IDFdm2 as NDT4, with stand-replacing disturbances 
occurring every 250 years.  



Ponderosa Pine Zone 
A small portion of the Ponderosa Pine zone, PPdh2 variant, is found in the southern-most part of 
the Canal Flats operating area in the Rocky Mountain Trench at elevations up to 950 m. It is the 
driest and warmest forested zone in the operating area, with very little snow in winter. Dominant 
tree species include Ponderosa pine, Douglas-fir, and aspen, with black cottonwood and hybrid 
white spruce in wetter areas.    

Historically, the PPdh2 was characterized by low-severity fire regimes. Other disturbance agents 
include windthrow, drought, mountain pine beetle, Douglas-fir beetle, Douglas-fir moth, root rot 
(Armillaria), tomentosus, Phellinus, dwarf mistletoe, stem rusts and needle casts. Heavy grazing 
occurs, historically by native ungulates, primarily elk and deer, and currently also including 
cattle.   

Mean fire intervals of low-severity fires in the PP zone in British Columbia range from 9 to 28 
years (Wong et al. 2003), and in ponderosa pine forests of Washington and Montane from 3-17 
years (in Gray et al 2003). Historic fires likely displayed a wide range of characteristics based on 
local topography and physiography (Gray et al 2003).  The role of higher-severity fires in PP 
forests is unclear and the subject of considerable debate (Wong et al. 2003). Historically, most 
fires were thought to have been started by First Nations peoples, and fire suppression over the 
past 100-150 years in the RM trench has lead to significant declines in grassland, treed grassland, 
and corresponding forage nutrition since 1952 (Gayton 1997).  

In the Canal Flats operating area, photo interpretation of two fires that occurred in the PPdh in 
1940 and 1960 found single scattered remnant Douglas-fir and Ponderosa Pine at densities of 20-
33 trees/ha (Stuart-Smith and Hendry 1998). Clumps of remnant trees were found at densities of 
4.3±1.5/100 ha, ranging in size from 0.3-4.4 ha, and larger patches of remnant trees at very low 
densities (< 0.5/100 ha), ranging in size from 3-17 ha, with the exception of 1 large patch of 55 
ha (Stuart-Smith and Hendry 1998).  

The Biodiversity Guidebook designates the PPdh2 as NDT4, with stand-maintaining events 
occurring every 4-50 years.  

Current Conditions as compared to Historic Conditions 

Current disturbance regimes have departed significantly from historic ones in several subzones in 
the Canal Flats operating area, primarily the PP and the IDF. 

In the PPdh and IDFdm2, fire scar analysis, comparison of aerial photos from early in the 20th 
century to present, and oral history all suggest that the current disturbance regime in these 
subzones is far outside the range of natural variability. Fire suppression over the past 100-150 
years, combined with extensive past harvesting of large trees, has lead to significant declines in 
grassland, treed grassland, and corresponding forage nutrition since 1952 (Gayton 1997). Current 
conditions have altered the vulnerability to fire and insect disturbance such that, if a fire occurs 
now, there is a high risk of extreme severity. As one result of this change, many grassland/open 
forest vertebrate species are threatened (i.e. Sharp-tailed Grouse, Bobolink, Short-eared Owl, 
Long-billed Curlew). In addition, grazing from cattle is a new disturbance added to the system, 
and many areas of the PP and some in the IDF have been severely overgrazed. Finally, exotic 
species have been introduced in the form of noxious weeds (i.e. knapweed), which compete with 
native species for moisture and sunlight. These exotics can significantly impact forage 



availability on ungulate winter range, and may be affecting rare plant communities in the 
grasslands, together with cattle grazing.  

In the MS, ICH, and ESSF, forest harvesting is the primary new disturbance added to the system. 
In British Columbia there is considerable debate around whether fire intervals in these zones 
have increased and what the driving factors may be (Wong et al 2003).  The data is not present to 
evaluate changes in insect infestations, but some think that, due to the lack of cold winters, 
mountain pine beetle epidemics are becoming more frequent and more severe. Mountain pine 
beetles are currently reaching the outbreak phase of the cycle throughout the Rocky Mountain 
Forest District with peak attack levels anticipated in 2012, and levels of attack not anticipated to 
drop below current levels until 2020 (Dasher 2004). Cattle grazing is present in some parts of the 
MS, although overgrazing is not a significant problem as in the IDF and PP. Noxious weeds have 
also been introduced in some areas, although again are not as much of a problem as in the lower 
elevations zones, where greater access and human use has increased the spread. Blister rust is an 
introduced disease and has considerable effect on whitebark pine in the southern Rocky 
mountains (and on White Pine further south in the Rocky Mountain district). 

Course Scale Departure from Historic Fire Regimes – Condition Class Mapping 
Recently, eight separate Historic Natural Fire Regimes have been described and mapped for 
south-eastern and south-central British Columbia (Blackwell et al. 2003). These regimes are 
based on fire history work in the area, extensive literature reviews, and expert opinion of fire 
ecologists. Mapping is based on biogeoclimatic variant, slope, aspect, fire history data, stand 
attributes, and expert opinion. Although refinements of this work are still needed (Tembec has 
submitted an FSP proposal in partnership with Bob Gray to do some of this work, and has started 
a project on mixed-severity fire regimes), this mapping represents a finer level of detail and 
improvement upon the five NDT classes and mapping currently available.  

As part of this mapping project, the departure from historic fire regimes was also assessed. Three 
conditions classes were developed, representing three classes of departure from RNV (1 = none 
or minimal, 2 = moderate, 3= high). Stands were assigned condition classes based on species 
composition, structural stage, stand age and canopy closure. This analysis indicates that the 
stands with greatest departure are primarily found in the IDF and PP zones.  

Fine Scale Departure from Historic Disturbance Regimes – Stand Structure and Habitat 
Element Mapping 
Tembec is currently conducting a finer scale assessment of departure from historic variability 
through the stand structure project (FIA project 2004/05). This project is, firstly, mapping forest 
stands in the Invermere TSA into one of 22 stand structure classes. The abundance of each of 
these classes will then be projected through time (0-250 years) under current forest practices. 
The range of natural variability in the abundance of each class will also be projected by 
simulating forest ecosystems with wildfire, and not logging. Trends in abundance of each class 
relative to the RNV can then be determined. Management strategies will be developed for those 
classes whose projected abundance falls outside RNV. This project is similar to the Type III 
analysis conducted for TFL 14, but is greatly refined. For example, the entire crown forest land 
base is being modeled, not just the timber harvesting land base; stand structure classes have been 
refined for the Invermere TSA, variability in fire regimes is being simulated, etc. Thus, 
projections will be far more accurate. For more details, consult the project progress report (Davis 
2004). The final report is due March 2005.  



Supporting Documents: 

Scientific Literature and Technical Reports 
Dascher, M. 2004. Beetle Management strategic analysis; Tembec Kootenay Operations. 

Unpublished report for Tembec by Pioneer Forest Consulting Ltd.  

Davis, R. 2004. The Stand Structure Classification and Modelling Project. Unpublished Progress 
Report for Tembec Inc, October 2004.  

Gray, R.W., J.C.Hodge. A.Y.Wong, and C. Niziolomski. 2003. Development of a natural 
disturbance strategy for sustainable forest management. Unpublished report submitted to 
Radium Division, Slocan Forest Products Ltd.  

Scott,D. And E. Hanic. 1979. East Kootenay Chronicle. Mr. Paperback, Langly, BC.  

Stuart-Smith, K, and R. Hendry. 1998. Residual trees left by fire: Final Report. Invermere 
Enhanced Forest Management Project, BC Ministry of Forests. Report No. 7.  

Stuart-Smith, G.J. 1998. Conservation of Whitebark pine in the Canadian Rockies: Blister rust 
and population genetics. MSc. Thesis, University of Alberta, Edmonton, AB. 125 pp.  

Utzig, G. 2003. The Range of Natural variability: A literature compilation applicable to the East 
Kootenay’s. Unpublished report prepared for Tembec Inc. March 2003.  

Wong, C., B. Dorner and H. Sandmann. 2003. Estimating historical variability of natural 
disturbances in British Columbia. BC Ministry of Forests, Forest Science Program, 
Victoria, BC.  Land Management Handbook No. 53.  

 
 



Table 9 Fire Studies relevant to the Canal Flats Operating Area, Tembec North Region9.  UPDATE 
BEC Mean Fire 

Return 
Interval (yr) 

Disturbance 
agent 

Patch 
Size 
(ha) 

Remnant 
Size (ha) 

Study 
Period 

Study 
Location 

Method Comments Reference 

AT No studies 
known 

        

 
ESSFdk 110 Stand-

replacing fire
  1421-

1931 
Kootenay 
National 
Park 

Regression and 
graphical analysis 
(neg. exponential) of 
age-class distribution 

 Van 
Wagner 
(1995), 
based on 
Masters 
(1990) 

ESSFdk 138 Stand-
replacing 
events 

   Nelson 
Forest 
Region 

Fitted age classes, 
negative exponential 

 Pollock et 
al 1997. 

ESSFdk 220 Stand-
replacing fire

   Mt. 
Assiniboine 
Provincial 
Park 

Time-since-fire 
distribution based on 
stand origin map 

Author 
considered 
this method 
inappropriate 
as spatial 
homogeneity 
assumption 
violated 
 
 

Rogeau 
1996 

ESSFdk 60 (in 1508-
1788) 
130 (in 1788-
1928) 

Stand-
replacing fire

  1508-
1928 

Kootenay 
National 
Park 

Time-since-fire 
distribution based on 
ground-truthed stand 
origin map 

Study 
combined 
MSdk and 
ESSFdk 

Masters 
1990 

ESSFdk 
and MSdk 

 Stand-
replacing and 
mixed-

87-
1728 

1-55; 
islands 
mean ±SD 

1938-
1967 

Invermere 
Forest 
District 

Air photo 
interpretation of post-
fire trees and patches 

7 wildfires 
which 
contained 

Stuart-
Smith and 
Hendry 

                                                 
9 Where the column is blank the study did not examine that feature.  Summaries taken from Wong et al (2003) and Gray et al. (2003). 



BEC Mean Fire 
Return 
Interval (yr) 

Disturbance 
agent 

Patch 
Size 
(ha) 

Remnant 
Size (ha) 

Study 
Period 

Study 
Location 

Method Comments Reference 

severity fire 10± 6, 
skips 
mean 14± 
8 

both the 
ESSdk and 
MSdk 

1998 

ESSFdk 15-35 
35-100 
17-31 (n 
aspect) 
11-35 (S 
aspect) 

     Fire scar analysis, 
point and area 
frequency methods 

All sites 
directly uphill 
of IDF 
subzones 

Gray et al 
2002, 
Schellhaas 
et al. 
2000a, 
Schellhaas 
et al. 
2000b 
 

ESSFdk/
MSdk , 
some 
IDFdm2 

 Stand-
replacing and 
mixed-
severity fire 

28 % 
0-50 
ha,  
12 %  
50-
100 
ha,  
28 % 
100-
500 
ha,  
32 %  
> 500 
ha 

 Circa 
1950 

Invermere 
Enhanced 
Forest 
Management 
Area 
(basically 
Canal Flats 
operating 
area on the 
East side of 
the trench) 

‘Standing up the trees 
‘ GIS reconstruction 

Does not 
provide range 
of variability, 
only one point 
in time 

Morgan 
1999 

ESSFdkp, 
ESSFdku 

None known         

 
 



BEC Mean Fire 
Return 
Interval (yr) 

Disturbance 
agent 

Patch 
Size 
(ha) 

Remnant 
Size (ha) 

Study 
Period 

Study 
Location 

Method Comments Reference 

ICHmk1 101 Stand-
replacing 
events 

   Nelson 
Forest 
Region 

Fitted age classes, 
negative exponential 

 Pollock et 
al 1997 

IDFdm2 111  - Stand-
replacing 
events 

Stand-
replacing 
events 

   Nelson 
Forest 
Region 

Mean stand age of 
inventory age classes, 
fitted against 
negative exponential 
model 
 
 

 Pollock et 
al 1997 

IDFdm2 14 (min 3 max 

52, Lewis),  

19 (min 1, max 
29, (Isadore) 

Low-severity 
fires 

  1694-
1883 
1683-
1894 

Lewis Ridge 
and Isadore 
Canyon, 
Cranbrook 
Forest 
District. 
Note, last 
fire on Lewis 
115 yrs ago, 
last on 
Isadore 104 
years. 
 

Dendrochronological 
analysis of 7-9 
trees/site (cross-
dated), increment 
cores from all trees > 
20 cm dbh in 50*50m 
plots 

Lewis Ridge 
plots south to 
south-east  
aspects with 
slopes > 45 % 
and all 02 site 
series, Isadore 
Canyon on 
northeast 
aspect, 01 site 
series 

Gray et al 
1999 

IDFdm2 32 
 (10-46) 

Low-severity 
fires 

  1771-
2001 

Dry Gulch, 
Invermere 
FD 
 

Dendrochronological 
analysis 

 Gray 2001 

IDFdm2 
and MSdk 

14  
(1-43)  
 

Low and 
mixed 
severity fire 

  1756-
1979 
 

Lone peak, 
Cranbrook 
Forest 
District 
 

Dendrochronological 
analysis, point and 
area frequency 
methods 

Variety of 
aspects along 
elevational 
transects 

Gray et al 
2002 



BEC Mean Fire 
Return 
Interval (yr) 

Disturbance 
agent 

Patch 
Size 
(ha) 

Remnant 
Size (ha) 

Study 
Period 

Study 
Location 

Method Comments Reference 

IDFdm2 
and MSdk 

18 
(2 -44) 

Low and 
mixed 
severity fire 

  1763-
1942  

East side 
Columbia 
Lake, 
Invermere 
Forest 
district 
 
 

Dendrochronological 
analysis, point and 
area frequency 
methods 

Variety of 
aspects along 
elevational 
transects  

Gray et al 
2002 

IDFdm2, 
ICHmk1, 
ESSFdk 

4.5-25.5 Low severity 
fire 

210   1860-
1910 

South Deep 
watershed, 
Colville 
National 
Forest, WA 

  Schelhaas 
et al 
2000a, in 
Gray et al. 
2003 

IDFdm2, 
ICHmk1, 
ESSFdk 

11-39.4 Low severity 
fire 

136 
(11-
6070) 

 Pre- 
1860 

South Deep 
watershed, 
Colville 
National 
Park, NE 
WA 

  Schelhaas 
et al 
2000a, in 
Gray et al. 
2003 

IDFdm2 
and 
ESSFdk 

8.3 (1-23) pre-
1886, 5.9 
during 
settlement 
(1886-1920) 

Low severity 
fire 

121  1670-
1920 

Quartzite 
planning area 
in Colville 
National 
Forest, NE 
WA 

  Schelhaas 
et al 
2000b, in 
Gray et al. 
2003 

IDFun  12 Low severity 
fire 

   Castlegar   Beck 
1984, In 
Gray et al 
2003 

 



BEC Mean Fire 
Return 
Interval (yr) 

Disturbance 
agent 

Patch 
Size 
(ha) 

Remnant 
Size (ha) 

Study 
Period 

Study 
Location 

Method Comments Reference 

MSdk 108-124 
Note; for the 
MSdm1it was 
107-123 yrs. 

Stand-
replacing 
events 

   Nelson 
Forest 
Region.  

Fitted age classes, 
negative exponential 

Did not 
incorporate 
age-
dependent 
susceptibility, 
which is very 
likely 
significant in 
the MS 

Pollock et 
al 1997. 

MSdk 60 (in 1508-
1788) 
130 (in 1788-
1928) 

Stand-
replacing fire

  1508-
1928 

Kootenay 
National 
Park 

Time-since-fire 
distribution based on 
ground-truthed stand 
origin map 

Study 
combined 
MSdk and 
ESSFdk 

Masters 
1990 

MSdk 51 (35-101, 95 
% CI) 

Stand-
replacing fire

   MS zone in 
the Kootenay 
TSA 

Maximum likelihood 
estimate based on the 
age-class distribution 

 Reed 
1994, in 
Wong et 
al. 2003  

PPdh2  Low-severity 
fire 

355 
ha  
and 
400 
ha  

Clumps 
2+1 ha, 
islands 
7+6 ha, 
skips 55 
ha (n=1) 

1938-
1967 

Invermere 
Forest 
District 

Air photo 
interpretation of post-
fire trees and patches 

Fires 
subjectively 
selected and 
sample size 
very small 
(n=2) 

Stuart-
Smith and 
Hendry 
1998 

PPdh2 3-7.7 Low-severity 
fire 

   Methow 
valley, WA 

  Ohlson 
1996, in 
Gray et al. 
2003 

 



Range of Natural Variability Strategy  
Tembec’s Criteria & Indicators Program:  

Criteria 1, Indicator 2, various measures 

Purpose:  To incorporate range of natural (or historic) variability concepts into forest 
management planning.   

Rationale:   Tembec’s general philosophy with regard to the range of natural variability (RNV) 
is that comparing current to historic conditions is a useful component of a risk analysis, and that 
qualitatively emulating the general patterns of natural disturbance will help maintain ecological 
integrity. However, using specific quantitative targets derived from RNV may not be helpful in 
achieving the management goals of today. For example, severe wildfires commonly burn across 
both sides of streams, and may cause high levels of sedimentation in the water the first years 
following the fire. Emulating such characteristics through timber harvest in domestic or 
community watersheds, or high value fish streams, would be unacceptable to the public. Thus, 
RNV is used to provide general direction, not specific target numbers or spatial conditions at any 
one time. The goal is for future forest conditions to fall within the RNV. Where projected 
conditions fall outside this range, managers will weigh the risks and costs against the benefits. In 
addition, in considering management guidance from the RNV, extreme events (such as 10,000 ha 
wildfires) are not considered. Emulating these events would be socially unacceptable and 
logistically impossible, and these events will most likely to continue to occur anyway.   

Tembec is currently conducting an assessment of the range of historic variability in stand 
structure classes in the Invermere TSA (The Stand Structure Project, FIA project 2004/05). This 
project is, firstly, mapping forest stands in the Invermere TSA into one of 22 stand structure 
classes. The abundance of each of these classes will then be projected through time (0-250 years) 
under current forest practices. Second, the range of natural variability in the abundance of each 
structure class will also be determined by modelling the forested landscape under natural fire 
regimes, without logging. Trends in abundance of each class relative to the RNV can then be 
determined. Management strategies will be developed for those classes whose projected 
abundance falls outside RNV. This project is similar to the Type III analysis conducted for TFL 
14 (Wilson et al 2002), but is greatly refined. For example, the entire crown forest land base is 
being modelled, not just the timber harvesting land base; stand structure classes have been 
refined for the Invermere TSA, variability in fire regimes is being simulated, etc. Thus, 
projections will be far more accurate. For more details, consult the project progress report (Davis 
2004). The final report is due March 2005.  

Strategy:  
For stands in the PP and IDF, focus on ecosystem restoration. Stands within these BEC 
subzones fall outside the RNV due to fire suppression, grazing, and historic logging. Tembec 
will strive to return these stands to within their RNV when they are harvested by reducing crown 
closure, retaining the largest diameter fire resistant trees, retaining high value snags, managing 
for low stem densities, and reducing small diameter conifer in-growth to the extent practicable. 
Tembec will follow the current NDT4 guidelines in KBLUP, and implement the new UWR 
guidelines and mapping as soon as these are legally enacted (see UWR strategy for more detail). 
Tembec will also work co-operatively with the MoF on applicable ecosystem restoration 



projects. A plan outlining restoration targets is found in “ A Blueprint for Action’ by the Trench 
Restoration Committee (2000). 

Retain old growth. Under a natural disturbance regime, at any given point in time some stands 
within the operating area would have been in a late-successional stage. To provide some old 
growth stands on the landscape, Tembec will, in the short-term, manage to the percentages of old 
growth required for each BEC, by LU, as set by the Biodiversity Guidebook. These targets are in 
part based on the disturbance return interval for that BEC. See the Late-Successional Strategy for 
more detail. 

Manage for variability in patch size and shape. Natural disturbances are characterised by 
variability in patch sizes. In the short-term, Tembec will manage to the patch size distributions 
set in the Biodiversity Guidebook. These guidelines provide for a range of patch sizes from 0- > 
250 ha. Tembec will strive to avoid creating un-natural cutblock shapes, by following stand types 
for block boundaries where possible and where this is consistent with management goals. For 
further details, see the Landscape Pattern Strategy.  

Maintain Stand Structure. Natural disturbances, even severe ones, result in at least some stand 
structure left on the landscape. To emulate this pattern, Tembec will retain a large component of 
the large-diameter (> 50 cm dbh), fire resistant trees (Fd, Py, Lw, At) within harvested stands. 
Tembec will also retain snags and course woody debris. See Snag and CWD strategies for further 
details. On some sites, Tembec will retain understory conifer trees. Patches of trees (e.g., 
Wildlife Tree Patches) will be left within cutting permits to emulate the skips and islands left by 
wildfire. To emulate the variability left by natural disturbance, Tembec will attempt to ‘make 
every block look different’, rather than having a set number of residual trees in every block (See 
the Brochure, A Loggers Guide to Stand Structure’). Thus, WTP requirements will be balanced 
across cutting permits or landscape Units, rather than individual cutblocks.  

Maintain variable riparian buffers. Wildfires did not leave linear strips alongside every creek 
and river, but rather, unburned patches of variable width and length. Wetter areas were generally 
less likely to burn than drier ones, except in severe fires. To emulate these patterns, Tembec will 
leave variable-width riparian buffers, and capture riparian ecosystems in riparian reserves and 
riparian management areas. See the Riparian Strategy for further detail. 

Attempt to prevent exotic species establishment. Most noxious weeds are introduced species. 
These species can have a disastrous effect on native ecosystems, particularly grasslands. Tembec 
will attempt to control noxious weed infestations and prevent their further spread. See the 
Noxious Weed strategy for further detail.  

Maintain natural species composition in planted blocks. Tembec will plant native tree 
species, and match species composition to that suitable to the site.  

Wildfire retention. Fire has effects on the landscape that cannot be emulated through harvesting 
(i.e. high numbers of snags created). Thus, some portions of areas burnt by wildfire will not be 
salvaged and will be left for biodiversity, as part of a naturally occurring stand type in the range 
of natural variability. See the Snag strategy for more detail.  

Manage rotation ages or structural classes to fall within the RNV.  For BEC units where 
stand-replacing disturbances predominate, Tembec will manage rotation ages within the range of 
natural variability, by BEC subunit, as assessed by the literature review of historic fire studies in 
the Risk Assessment Strategy.  These ranges are, in the MSdk, 51-130 yrs, in the ESSFdk, 60-



220 yrs, in the ICH, 51-130 yrs (same as the MS due to lack of information for the ICH in the 
Invermere TSA) (see the Description of the Range of Natural Variability in the Risk Assessment 
strategy for more detail). In addition, an assessment of stand structure classes will be done, and 
each class managed so that its abundance falls within RNV. In the IDF and PP, where low and 
mixed severity fires were the prevalent historic disturbance regime, Tembec will endeavour to 
manage stand structure classes within RNV.  The stand structure projection results will be 
available March 2005.  Information from the TSR3 data package (Forsite 2004) can also be used 
to assess planned rotation ages, although it has limitations.  The minimum harvest age, by stand 
type, that was used to project timber supply is given (Section 8.1, Forsite 2004). These ages fall 
within the ranges given above. However, stands are often harvested beyond this minimum age 
for a variety of reasons, including biodiversity constraints, mountain pine beetle infestation, a 
corporate focus on harvesting beetle stands or fire salvage, etc.  The projected average harvest 
age, along with the minimum and maximum harvest ages is also presented for each decade, but 
not by species or analysis unit.   

Long-term Strategies 
Complete the Stand Structure Project (David 2004), which will project the abundance of stand 
structure classes relative to their RNV. Develop management strategies for those classes deemed 
to fall outside RNV. Refer to the Stand Structure Classification project (Davis 2004) for more 
details.  

Work to refine the NDT types and mapping in the East Kootenay. Tembec has submitted a 
proposal to refine the fire regime mapping and ND types in the East Kootenay (with Bob Gray, 
FSP LOI submitted October 2004), and is currently working on a project with Bob to collect data 
on Mixed-Severity Fire Regimes (FIA project 2004/05). .   

Refine this RNV strategy as new information becomes available. 

Supporting Documents: 

Internal Tembec Documents and communication tools 
• Wildlife Tree Patch Standard Operating Procedure 
• Stand Structure Brochure (“A Loggers Guide to Stand Structure”) 
• WTP/RRZ Tracking Form (field card) 
• Safe Work Procedure for Retaining Wildlife Trees  
• Wildlife Tree Brochure  
• Wildlife Tree Classification and summary of SWP (field card) 

 
Scientific Literature and Technical Reports 
Davis, R. 2004. The Stand Structure Classification and Modelling Project. Unpublished Progress 

Report for Tembec Inc, October 2004.  

Forsite. 2004. Invermere Timber Supply Area Timber Supply Review # 3. Analysis Report. May 
12, 2004.  

Rocky Mountain Trench Ecosystem Restoration Steering Committee. 2000. A Blueprint for 
Action’.  



Snag Retention Strategy 
Tembec’s Criteria & Indicators Program:  

Criteria 1, Indicator 2, Measurable 1 & 2 

Purpose:  To ensure that high value snags are present in Tembec’s operating area throughout the 
short and long term.   

Rationale:  Standing dead trees (snags) are used by 25-30 % of forest-dwelling vertebrates for 
nesting, denning, and roosting, by many birds for foraging and perching, and by many 
invertebrates, lichens and fungi as habitat (Bunnell et al. 1999).  As such, they have been 
identified as one of the key elements to maintain in forested landscapes in order to conserve 
biodiversity (Bunnell et al. 1999). Together with coarse woody debris (CWD), deciduous trees, 
riparian, seral/structural stages, and landscape pattern indices, snags are considered ‘medium 
filter’ measures under SFM Criteria 1, Indicator 2, and are intended to capture habitat 
requirements of many species.  

Recent modeling (Wilson et al 2002, Wilson et al. 2004, Davis and Wilson 2004), although not 
accounting for all snags retained on the land base, suggests that snag densities will decline 
significantly over time on the Timber Harvesting Land Base (THLB) under current practice. 
Although snag densities are projected to increase through time on the Non-Harvesting Land Base 
(NHLB), projections for overall densities on the Crown Forested Land Base (CFLB) are still 
negative. However, none of these modelling projects considered the stand structure left within 
harvested areas, and so underestimated the number of snags on the THLB. Thus, Tembec has 
initiated a project to more accurately model snag densities, and developed strategies to help 
reduce any declines in snag density. 

A synthesis of the extensive research on snag/vertebrate habitat relationships suggests that 10-20 
snags/ha should be retained across the Crown Forested Land Base (CFLB), and 2-4 snags of this 
number should be of high value (i.e., large diameter, long-lasting tree species, Bunnell et al. 
1999). High value snags occur more frequently in lower elevation biogeoclimatic ecological 
classification (BEC) zones than in higher elevation zones. This is because the higher value snag 
species (long-lived, large diameter species such as Douglas-fir, Western larch, Ponderosa pine) 
occur more frequently in lower elevation BECs. Ecosystems in these BECs have lower 
representation in the NHLB (Indicator 1) than higher elevation ecosystems (Wells et al. 2004). 
One strategy to improve representation is to leave greater amounts of stand structure, including 
snags, within the harvesting land base. Thus, there is a link between Indicators 1 and 2. This link 
has been captured in this strategy, in which different targets have been set for ecosystems based, 
in part, on their representation in the NHLB (See Wells et al 2004 for representation results).  

There is also a link between this strategy and the Range of Natural Variability (RNV). Natural 
disturbances such as wildfire and mountain pine beetle attacks create large numbers of snags 
immediately following the disturbance, whereas logging does not. Qualitatively then, a RNV 
approach suggests that forest management needs to consider snag retention. Using RNV to 
quantify the number of snags needed on the landscape is difficult because of the extremely high 
temporal and spatial variation in the number of snags produced by natural disturbances. In 
addition, many snags created by wildfire fall down within 20 years following disturbance, or are 
not used by cavity-nesters because they are case-hardened with no interior rot or too small in 
diameter. However, Tembec is attempting to get better measures on the range of variation in 



snag densities created through natural disturbance. Setting greater snag targets for lower 
elevation BECs than higher elevation ones is consistent with a RNV approach. The proportion of 
cavity-using birds and mammals declines with increases in the mean fire size and burn rate, and 
the number of cavity nesting bird species declines as the mean fire-return interval increases 
(Bunnell et al. 1999).  Fire size, burn rate, and the fire return interval increase from lower 
elevation to higher elevation BECs. 

Strategy: 

Short-term Strategies 
Initial strategies for snag retention have been developed at both the fine and coarse scale.  

Coarse Scale: 
At a larger scale, Tembec is attempting to obtain a more accurate assessment of snag densities on 
the CFLB, THLB and NHLB resulting from current practices, including variable retention and 
application of this snag strategy. These densities will be compared to those produced under a 
system in which only natural disturbances occur to determine where snag densities fall compared 
to the range of natural variability.  Tembec has already undertaken several years of modeling 
towards this end (i.e., TFL 14 Type III Analysis, Wilson et al 2002; Stand Structure Project, 
Wilson et al 2004, Davis et al. 2005). 

Fine Scale – Snag Retention within Cutting Permits: 
Tembec will attempt to increase the number of snags retained within cutting permits by: 

1. Setting targets for snag retention within harvested areas. 

2. Layout crews will be taught to identify high and moderate value snags and the 
importance of retaining these. (Communication documents developed to date include the 
Wildlife Tree Patch (WTP) Standard Operating Procedure (SOP), the Stand Structure 
Brochure, the Wildlife Tree brochure and associated field card, and presentations by the 
Forest Scientist.)  

3. High value snags will be placed in WTP, riparian reserves, other reserves, or left out of 
blocks wherever possible. 

4. Moderate value snags and those higher value snags that cannot be placed in patches, will 
be partially retained through application of the Safe Work Procedure (SWP) for Retaining 
Wildlife Trees. This SWP specifies which types of snags can be safely left within 
harvested areas, which should be stubbed, and how this will be done. Layout crews will 
assist this process by marking suggested trees to retain. The final decision is always left 
to the fallers for safety reasons.  

5. Future snags will be recruited by leaving variable numbers of large, long-lived live trees 
(Fd, Py, Lw) and healthy understory trees in cutblocks, where these features exist in the 
pre-harvest stand, with allowances for safety and harvesting and road logistics. 
Deciduous trees, which create some of the most important snags (Martin et al. 2002), will 
be retained within harvested areas.  

6. Areas burned by wildfire will not be completely salvaged. Some areas will be left out of 
the salvage blocks, and WTPs or other reserves will be laid out in order to capture areas 
with high densities of fire-killed trees.  



Tembec has been addressing snags for several years; the WTP SOP was introduced in 2000, the 
WTP tracking system and snag targets have been in place since 2001 and 2002 respectively, and 
the SWP was developed and implemented in 2003/04. 

Measures and Targets: 

Measurable 1. Number of snags > 20 cm dbh/ha on the CFLB at 10, 20, 50, 100, 150, 200 
and 250 years. 

Target: An average of > 10 snags/ha at each time period. 

Measurable 2. The number of high value (> 20 cm dbh) snags/ha per cutblock (gross 
area). 

Target: An average of 1 high value snag will be left per 5 ha of gross cutblock area 
for cutblocks located in ecosystem groupings with low or moderate 
representation in the NHLB. 

Gross cutblock area includes the WTPs, riparian reserves, or other reserves that are associated 
with cutblocks but which are not harvested. Due to safety reasons, these are the areas in which 
most of the snags will be left.  

Ecosystem types with low and moderate representation are listed in the Ecological 
Representation Strategy, Table 6, and in Wells et al (2004). They are primarily the mesic and 
circum-mesic IDF, MS, and ICH groupings.  Note that snag numbers will also be tracked in 
ecosystems with high representation in the NHLB, but targets for these ecosystems have not 
been set at this time. Declining trends or very low numbers, or new scientific information, will 
indicate the need for targets to be set.  

Long-term Strategies 
Over the next year (2004/05), more accurate modelling projections on snag densities will be 
completed and more thoroughly investigated as part of the stand structure project (see FIA 
workplan 2004). This will enable more specific targets to be set at the coarse scale, i.e. for 
particular ecosystem types, or areas of the land base. 

The scientific literature will be monitored to determine if estimates for snag requirements 
change. Results from the species accounting system (Indicator 3) may also indicate the need to 
adjust targets.  

Snag retention will also be achieved through designations of OGMA’s, HCVF’s and EF’s.  
These areas will contribute to overall snag retention objectives. 

Monitoring: 
Measurable 1: Projections of snag densities on the CFLB are being obtained through the Stand 
Structure Project (see FIA workplan 2004). In the interim, less accurate projections are available 
through past modelling projects (Wilson et al 2004).  

Measurable 2: The numbers of snags retained per gross cutblock area will be tracked using the 
WTP tracking system field cards and database. Snag densities will be calculated for net 



harvested areas. A pilot project to track the number of snags and stubs left within harvested areas 
but outside of WTP and RRZ is being carried out in the East Region in fall/winter 2005. Once 
the details are worked out, this system will be extended to all areas.  

 
Location of Monitoring Data:  

• The WTP/RRZ database is kept up to date by the clerks in each region, and analyzed by 
the Forest Scientist.  

• Snag projections are found in available reports (Wilson et al 2002, 2004).  
 
Supporting Documents: 

Internal Tembec Documents and communication tools 

• Wildlife Tree Patch Standard Operating Procedure 
• Stand Structure Brochure (“A Loggers Guide to Stand Structure”) 
• WTP/RRZ Tracking Form (field card) 
• Safe Work Procedure for Retaining Wildlife Trees  
• Wildlife Tree Brochure  
• Wildlife Tree Classification and summary of SWP (field card) 

 
Scientific Literature and Technical Reports 
Bunnell, F., 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. 

Davis, R. and S. Wilson. 2004. Spatial Timber Supply Analysis with wood supply and 
environmental trend reporting for the Invermere TSA. Prepared for MSRM.   

Davis, R., K. Struart-Smith and J. Prezcz. 2005.  

FIA Workplan 2004/05. Stand Structure Projections for the East Kootenay. Tembec Inc.  

Martin, K. NEED CITATION. 

Wells, R.W., D. Haag, T. Braumandl, G. Bradfield, and A. Moy. 2004. Ecological 
Representation in the East Kootenay Conservation Program Study Area. Center for 
Applied Conservation Biology, University of British Columbia, BC.  

Wilson, S. F., C. Steeger, and D. Hamilton. 2002. Habitat supply modeling: TFL 14 pilot project. 
Prepared for: Tembec Industries Inc., Cranbrook, BC and BC Ministry of Forests, 
Victoria. 

Wilson, S.F., Przeczek, J.P. and Steeger, C. 2004. Habitat Supply modeling for the Invermere 
and Cranbrook Timber Supply Areas: Preliminary estimates for large snags and down 
wood. Prepared for Tembec Industries, Cranbrook, BC.  



Soil Productivity Strategy 
Tembec’s Criteria & Indicators Program:  

Criteria 2, Indicator 4, Measurable 1, 2 & 3 

Purpose:  Sustaining soil productivity within the Timber Harvesting Land Base (THLB) is an 
important component of maintaining social, economic and ecological sustainability.  

Rationale: Forestry activities such as road & landing construction, falling, skidding, loading, and 
mechanized silviculture activities have the potential to detrimentally impact soil resources in 
both the short and long term.  Impacting soil resources can reduce increment growth for 
regenerating forests, and can potentially decrease forage availability for wildlife and impact 
streams.  

Roads/landings and landslides, if not reclaimed, permanently impact the productive land base 
and reduce the THLB area.  Harvesting disturbance is typically not permanent but can reduce 
soil productivity by causing soil compaction, soil erosion and soil displacement.  Both harvesting 
and road building can impact streams if drainage is not properly managed. 

Strategy: 

Tembec’s management strategy includes: 

1. Overview – Terrain Stability Overview Assessments have been completed for all of 
Tembec’s operating areas.  Site Assessments by qualified persons will be completed for 
all proposed roads/landings classified as Unstable or Potentially Unstable on overview 
mapping.  Site Assessments will be completed for all proposed cutblocks classified as 
Unstable.  Site Assessments will also be completed for proposed cutblocks classified as 
"Potentially Unstable" if skid trail construction is planned.  Site Assessments may also be 
completed at the discretion of regional staff if not prescribed above. 

2. Operational Control – Site Plans and Road Permits are completed for all proposed roads 
and cutblocks.  These plans identify maximum percentages of permanent access 
structures, maximum allowable soil disturbance and means to minimize landslides. These 
plans also address details such as harvest method (i.e. conventional vs. cable vs. 
helicopter), seasonal restrictions, identification of sensitive areas and sensitive soils 
drainage control, skidding restrictions, and other specific restrictions etc…  These plans 
must also be consistent with Site Assessments. 

3. Reclamation – All skid trails with sidecuts >30cm are to be reclaimed.   

4. Monitoring 

5. Training 
 



Measure/Target: 

• The percent of the timber harvesting land base in permanent access structures is not to 
exceed 7% for the landscape unit. 

• Soil disturbance in each cutblock is to exceed 10% of the net area to be reforested 
(NAR), and less than 5% of the NAR for sensitive soils. 

• The number of hectares lost per year from the THLB due to landslides directly 
attributable to harvesting or road building is not to exceed 10ha for the management unit. 

 
Monitoring: 

• Soil Disturbance Surveys 
• Non-Productive Unnatural (NPUN) Surveys 
• Landslide Report Forms 
• Environmental Incident Reports 

 
Data Source/Requirements: 

• TSIL D & TSIL A 
• Site assessments 

 
Supporting Documents: 

• Forest Practices Code Guidebook 
 
 

8.0 Adaptive Management 
It is acknowledged that this SFM Plan is a change in format and concept of forest planning for 
managers.  As well it must be recognized that there may be limited knowledge and/or uncertainty 
for some components.  Therefore, it must be accepted that this plan will require changes over 
time; some changes may be significant to this plan or to practices.   

For this reason the SFM Plan is based on adaptive management concepts.  These concepts will 
guide future management practices and the development of management strategies to adapt as 
further knowledge is gained. 

Tembec will make changes to management and/or the SFM Plan following: 

• results of monitoring 
• new technical or scientific information 
• new social and economic information 

8.1 Monitoring Plan 
In order to advance the various forest management and business objectives established in the 
above set of C&I’s, Tembec has developed and implemented a variety of programs, strategies 
and activities.  It is necessary to have a monitoring and evaluation process to ensure that these 
plans and activities contribute to the objectives and are capable of alerting the manager for any 
needed change in practices.   



Given the newness of this SFM Plan, Tembec has not completely developed the monitoring plan 
for all aspects of the C&I Measures.  However, there as been initial thought on what is required 
for a comprehensive monitoring plan.  The scale and intensity of forest management operations, 
as well as the complexity or fragility of the land base must be considered when determining the 
frequency and/or intensity of monitoring.  It is important that monitoring results can be 
compared to allow for assessment of change.  

This portion of the SFM Plan provides background information on monitoring, types of 
monitoring, monitoring protocol and the monitoring programs.  For the time being, details of 
specific monitoring aspects are identified within the applicable strategies (Section 6.0).   

Monitoring as defined in the Oxford Dictionary is “To observe, supervise or keep under review; 
to measure or test at intervals, especially for the purpose of regulation or control, or to check or 
regulate the technical quality of something.”  Quite often in forestry, it is the collecting of 
information to check performance against an expectation.   In general, monitoring allows for 
observation of changes overtime.   

There are many definitions of monitoring and many types.  Monitoring can be: 

• Surveys done to comply with certification requirements 
• Surveys done to ensure compliance with results based code 
• Assessment made to ensure the implementation of plans 
• The gauging of the effectiveness of forest practices 
• Used in adaptive management to achieve a complex objective 
• Used to support company reputation and market share 

 
These different types of monitoring have many different names. Often these names are based on 
“What” (forest health, G&Y), “Where” (TSA, TFL, drainage), and “Why” (effectiveness, 
validation).  Regardless of the name or type, it is important to focus on what is being done and 
why.  Below is a listing of some of the types of monitoring that is currently being performed in 
forestry operations in British Columbia.   

• Adaptive 
• Biodiversity 
• Change Monitoring 

Inventory 
• Compliance 
• Ecosystem 
• Effectiveness 
• Environmental 
 

• Fisheries 
• Fertilizer Application 
• Fertilizer Response 
• Forest Health 
• Forest 
• Growth & Yield 
• Habitat 
• Herbicide 
 

• Implementation 
• Non-ecological  
• Range 
• Silviculture 
• Treatment response 
• Trend  
• Validation  
• Water Quality 

 

 



Tembec’s Monitoring Plan will focus on two types of monitoring: Implementation and 
Effectiveness. 

Implementation monitoring is to check that the steps of the plan are being implemented.  This 
refers to the use of business tools such as activity and financial tracking systems to ensure 
compliance with corporate, policy, legal and procedures.  This program uses existing business 
processes and tools and is designed for internal delivery by Tembec.  It will allow for 
adjustments to strategies and practices against changes in objectives, policy, and legislation, 
either legislatively or corporately.  Tembec’s Environmental Management System (EMS) 
addresses this type of monitoring.   

Effectiveness monitoring is monitoring to determine if the objectives of the plan are being 
achieved or to determine if the assumptions underlying the plan are correct.  Effectiveness 
monitoring may or may not be internally delivered.  For some programs the requirement of a 
qualified specialist may be needed.  Tembec’s SFM Plan Strategies will address effectiveness 
monitoring.  

Why Monitor? 
How can Tembec claim sustainability unless they routinely check their understanding of the 
forest and their ability to predict its future as a result of their management practices? 

There are a number of reasons for monitoring:   

• External drivers – meet International & National Criteria & Indicators, Forest 
Certification, Sustainable Forest Management Plans, Forest & Range Practices Act, etc.   

• Internal drivers – check and adjust business decisions that affect dollars.  Which trees 
do/don’t we cut? How well do we know the forest? 

• Evaluate Success – process that includes targets and the measurement of success in 
achieving those targets. 

• Improve Management of Activities – provides for an adaptive management approach 
whereby monitoring is the “feedback loop” for future management practices 

• Support Planning (Strategic) – providing feedback on the estimates and assumptions used 
in strategic planning  

• Continual Improvement – monitoring provides the continual feedback loop that supports 
planning and helps improve management activities. 

• Manage Risk – reduces risk in strategic planning by testing the assumptions and feeding 
back into the planning process or modelling exercises. 

• Public Information / Meet Expectations – analysis can provide results or outcomes to 
address public expectation 

 

As identified above, the role of monitoring is the “feedback loop”.  It is to ensure that objectives 
are still valid and are being met.  It is checking to ensure: 

• we did what we said we were going to do;  
• checking assumptions and estimates used to make decisions; and,  
• checking on product/service quality.   

 



Methodology of Monitoring Programs 
This section provides general guidance on what is expected to be an essential part of a 
monitoring program or plan for the management unit.   

Projects or programs can range from reconnaissance level to full-blown research. The program 
frequency, intensity and scale (area and time) must balance the needs for cost versus precision 
and reality.  

Regardless of the intensity and scale, the components listed below should be included as 
standardized components within each monitoring program.   

• Clear Objectives 
• Appropriate Indicators 
• Appropriate Design 
• Consistent Implementation 
• Systematic Data Management 
• Accurate Analysis And Interpretation 
• Timely Reporting 
• Adaptive Management  

 

Clear Objectives  
Clear, concise monitoring objectives should be driven from C&I set out in the SFM Plan.  Many 
of the C&I are based on clearly defined business needs.  Understanding why a monitoring 
program is established is a critical step to ensuring a successful program.   

Appropriate Indicators  
A fundamental first step in designing environmental monitoring programs is deciding one or 
more environmental “indicators” that is suitable and cost-effective for monitoring purposes.10  
These indicators must be regularly measured to see whether or not there has been a change.  

In general the following should be considered when selecting monitoring “indicators”:11 

Measurable: in order to be able to check changes in the indicator it is necessary to measure it on 
a quantitative or qualitative basis. Quantitative indicators are preferable.  However, this is not 
always possible and sometimes it is necessary to use descriptive or qualitative indicators.  If 
qualitative indicators are being used, it is important to plan in advance how changes will be 
identified. 

Straightforward: indicators should be simple to understand and to measure to minimize the risk 
of mistakes.  This is not always possible since some issues, like HCVFs,12 may require relatively 
complex indicators.  Having said this, wherever there is a choice of indicators always chose the 
more straightforward ones.  

Cost-effective: it is risky to say that indicators should be chosen which are cheap to measure, 
because this is not always possible. But the cheaper the indicator in terms of both direct costs 

                                                 
10 Stuart-Smith, K. and R.S. Ferguson.  Wildlife and Biodiversity Strategy. 2002. 
11 ProForest, Toolkit for Identifying and Managing HCVF. 2002 
12 High Conservation Value Forests, FSC Principle 9.  



(e.g. paying specialists, buying information such as satellite images) and/or indirect costs (e.g. 
staff time, use of vehicles), the more likely it is that the monitoring will be implemented in the 
long term. Expensive monitoring programs are often the first to be examined when times are 
hard and savings need to be made.  Try for indicators that provide the most value.   

Time: there are two important issues to do with time.  Firstly, at the start, it is important to 
decide how often the indicators need to be measured (i.e. monthly, yearly, after an event, etc.).  
Secondly, the quicker and easier it is to collect the information needed for an indicator, the more 
likely the work will be done correctly and in a timely manner. 

Appropriate: In addition to all the above, it is also critically important to be sure that the 
indicator is appropriate and effective in measuring the value.  Often, in an effort to keep 
indicators quantitative, straightforward, cheap and easy, people measure items that do not 
provide useful information. 

Appropriate Design 
The program requires the following sections: target population, sample method, sample size, 
variables to be measured or estimated, frequency, and plot design/field procedures.13  All of 
these will be dependent on what is being monitored, why it is being monitored and what is 
appropriate for the monitoring indicators.  

In a manner determined through consultation, First Nations and directly affected persons could 
participate in the design, implementation and evaluation of specific monitoring programs. 

Target Population 
The target population must be defined and quantified.  It must be defined with up to date 
information (textual or spatial, depending on the attribute being monitored). 

Sample Method 
Sample method describes how samples will be selected, including the sample frame (list of 
sampling units) and the type of sampling.  The sample method needs to represent the entire area 
of interest and should be kept simple.  

Sample Size 
Sample size is determined based on: 

• Sample costs and budgets 
• Interest in post-stratification 
• Variability of the differences between actual and predicted or expected values  
• Hypotheses to be tested and the desired error 

Variables to be Measured or Estimated 
It is important to be clear on the information that is being collected and how it is to be measured 
or collected. Variables to be measured should be defined by the monitoring objectives. 

                                                 
13 TFIC, Monitoring Options Report. 2002. 



If it is possible to collect additional useful information, be sure that it is understood why and how 
it is to be used.  Wherever possible, try to design methods that fit in with other activities, or 
which can be used to collect information for more than one indicator at once. This will save time 
and money. 

Frequency of Measurements  
Sampling frequency is dependent on the indicators being measured.  When the sampling 
frequency is to be determined, one must consider the frequency with which change might occur 
to the indicator.  

For HCVFs, annual monitoring shall be conducted to assess the effectiveness of the measures 
employed to maintain or enhance the applicable conservation attributes. 

Plot Design and Field Procedures 
It is best if plot design or field procedures are based on existing monitoring protocols.  This saves 
time, money and increases reliability.   

Consistent Implementation 
Within a monitoring program, there is a requirement for the procedures to be consistently 
implemented.  This will lessen the likelihood of inaccurate or unsuitable results.   

Consistency in program delivery can be better implemented when it is clearly defined who is 
responsible for the program.  Consistency can also be increased when an adequate mechanism is 
implemented for quality assurance and/or quality control of the monitoring program. 

Systematic Data Management 
Data monitoring records must be compiled in a secure, accessible data management system.  
These should be based on existing procedures or systems.  There are many inventory databases 
available; as well Tembec has their Forest Management System that will aid in much of the data 
storage and reporting.   

Timeframes for data entry, synthesis, analysis and reports are required to be set out within each 
of the monitoring programs.  As well, it is important to incorporate a quality control component 
within the data storage and retrieval. 

Accurate Analysis & Interpretation 
Data analysis and use should be determined prior to data collection.  This should be scheduled 
within the monitoring program.  Use existing analysis protocol, if available and applicable.   

As well, know the limitations of the data. It is important to understand what can and cannot be 
inferred from the particular data. 

When the data has been analyzed, the results need to be reviewed and interpreted.  It may be 
beneficial to set these up as a formal program with regular dates set for carrying out these 
reviews. 



For significant results or changes, the review should include both senior management and the 
people responsible for implementing the monitoring program.  For minor results or changes, it 
may be simply an inter-office memo presenting the monitoring data and requesting a review.  

If the planned measurements are not being made it is essential to establish why not and to take 
action to make sure future measurements will be carried out as planned. For particularly sensitive 
values it may be necessary to make a measurement immediately to confirm that there has not 
been a change while the monitoring program was not being implemented.  

If the results indicate a negative change to the value then immediate action must be taken since it 
indicates that a value identified as outstandingly important is being damaged.  

This may involve emergency meetings, further analysis of the problem and changes to operating 
procedures. It should also result in revision of the management plan to reflect changes made.  

Specific to High Conservation Values (HCV), if unacceptable variations in attributes are 
detected, then the causes of this should be determined, taking into account the effect of the:14  

• individual management actions; 
• potential of several cumulative impacts that may cause degradation of the HCVs; 
• extent to which natural disturbance events may be responsible for the degradation of the 

HCVs; and 
• extent to which events occurring outside the forest management unit may cause 

degradation of HCVs. 

Timely Reporting 
At a time and in the manner specified in the monitoring program, results must be analyzed, 
summarized and reported.  This would take into account the monitoring objectives, indicators 
and frequency of measurement.  

Timeframes for data reporting are required to be set out within each of the monitoring programs.  
Results will be made publicly available.  The comments received following public review will be 
incorporated within the Monitoring Program, as well as within the FSMP Objectives, Strategies 
and Practices.  

Use of Results – Actions & Decisions (adaptive management) 
Results of monitoring, as well as interested party’s comments will be incorporated into future 
planning and practices.  Results will guide management on refinement of management 
objectives, strategies and practices.  Changes to monitoring programs or to this plan may arise 
following the results. 

If unexpected results occur, management will take action immediately. 
 

                                                 
14 ProForest, Toolkit for Identification and Managing HCVFs. 2002 



Appendix 

Appendix 1 – Vertebrate Species List  
The following is a list of vertebrate species currently present or possibly present in Tembec’s 
operating area in south-eastern British Columbia. Kootenay South and East Region includes 
Managed Forest 27. The list includes introduced species (i.e. Wild Turkey, Brook Trout) and 
species thought to be extirpated. Chinook Salmon is included on the list for TFL14, because it is 
possible these fish spawned in the Spillimacheen River, but not on the list for Canal Flats as it is 
not clear if these salmon went beyond Athalmer (on Windermere Lake) and into streams within 
the Canal Flats Operating area. Salmon in the upper Columbia River were extirpated by the 
dams.  

The list was compiled based on the wildlife-habitat relationships in the Columbia Basin (Johnson 
and O’Neill, as refined for TFL 14 by Wilson et al. 2003), wildlife research studies in the area, 
and data on red and blue-listed species for the area from the Conservation Data Center, and 
refined based on expert opinion from biologists and foresters intimately familiar with the areas. 
The bird lists were checked against the list of birds detected during the Breeding Bird Surveys on 
TFL 14 Bayne (2005) and Ferguson (2005), and during a bird research project in the Canal Flats 
area in Stuart-Smith (2002).   

Species were categorized as confirmed (confirmed sightings and breeding known or strongly 
suspected), probable (not seen but highly likely to occur and breed), possible (possible, based on 
range maps and habitat, but have not been sighted and are unlikely to occur), migratory (for birds 
only, species that have been sighted during spring or fall on lakes in the general area like 
Columbia Lake or Island Pond but are unlikely to breed on the operating area), or absent (if 
surveys specifically designed for these species failed to detect them, or if the area lies outside 
their known range).  Habitat associations of species are available on request from Tembec’s 
Forest Scientist. 

 

Fish Status – Kootenay East and 
South Regions  

Status – Canal Flats Operating 
Area 

Status – TFL 14  

Bull Trout Confirmed Confirmed Confirmed 
Rainbow Trout Confirmed – Introduced Confirmed – Introduced Confirmed – Introduced
Brook Trout Confirmed – Introduced Confirmed – Introduced Confirmed – Introduced
Mountain Whitefish Confirmed Confirmed Confirmed 
Pike minnows (squawfish) Confirmed – Introduced Confirmed – Introduced Confirmed – Introduced
Kokanee Confirmed – Introduced Confirmed – Introduced Confirmed – Introduced
Westslope (Yellowstone) 
Cutthroat Trout 

Confirmed Confirmed Confirmed 

Burbot Confirmed Confirmed Confirmed 
Columbia Mottled Sculpin Confirmed – Flathead only absent absent 
Chinook Salmon absent absent Extirpated 
 
 



Amphibians Status  - Kootenay East and 
South Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Long-toed Salamander Confirmed Confirmed Confirmed 
Cóeur Dálene Salamander Confirmed absent absent 
Wood Frog Confirmed Confirmed Confirmed 
Northern Leopard Frog Possible (extirpated ?) Possible (extirpated ?) Possible (extirpated ?)
Western Toad Confirmed Confirmed Confirmed 
Rocky Mountain Tailed 
Frog 

Confirmed absent absent 

 
 
 

Reptiles Status  - Kootenay East and 
South Regions 

Status – Canal Flats Operating 
Area 

Status – TFl14 

Rubber Boa Probable Probable Probable 
Western Terrestrial Garter 
Snake 

Confirmed Confirmed Confirmed 

Painted Turtle Confirmed Confirmed Confirmed 
Common Garter Snake Confirmed Confirmed Confirmed 
    
 

Birds Status  - Kootenay East and 
South Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Great Blue Heron Confirmed Confirmed Confirmed 
Common Loon Confirmed Confirmed Confirmed 
Eared Grebe Migratory Migratory Migratory 
Horned Grebe Migratory Migratory Migratory 
Pie-billed Grebe Migratory Migratory Migratory 
Red-necked Grebe Migratory Migratory Migratory 
Western Grebe Migratory Migratory Migratory 
Harlequin Duck Possible Possible Confirmed 
Wood Duck Probable Probable Possible 
Gadwall Migratory Migratory Migratory 
Green-winged Teal Migratory Migratory Migratory 
Blue-winged Teal Migratory Migratory Migratory 
Ruddy Duck Migratory Migratory Migratory 
Redhead Migratory Migratory Migratory 
Canvasback Migratory Migratory Migratory 
American Widgeon Migratory Migratory Migratory 
Eaurasion Widgeon Migratory Migratory Migratory 
Northern Pintail Migratory Migratory Migratory 
Northern Shoveler Migratory Migratory Migratory 
Wilson’s Phalarope Migratory Migratory Migratory 
Red Phalarope Migratory Migratory Migratory 



Birds Status  - Kootenay East and 
South Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Bufflehead Confirmed Confirmed Confirmed 
Common Goldeneye Confirmed Confirmed Confirmed 
Barrow’s Goldeneye Confirmed Confirmed Confirmed 
American Coot Confirmed Confirmed Confirmed 
Mallard Confirmed Confirmed Confirmed 
Canada Goose Confirmed Confirmed Confirmed 
Tundra Swan Migratory Migratory Migratory 
Trumpeter Swan Migratory Migratory Migratory 
Common Merganser Confirmed Confirmed Confirmed 
Hooded Merganser Migratory Migratory Migratory 
Turkey Vulture Confirmed Confirmed Confirmed 
Osprey Confirmed Confirmed Confirmed 
Bald Eagle Confirmed Confirmed Confirmed 
Northern Harrier Confirmed Confirmed Confirmed 
Sharp-shinned Hawk Confirmed Confirmed Confirmed 
Cooper’s Hawk Confirmed Confirmed Confirmed 
Rough-legged Hawk Migratory Migratory Migratory 
Northern Goshawk Confirmed Confirmed Confirmed 
Red-tailed Hawk Confirmed Confirmed Confirmed 
Broad-winged Hawk Possible Possible Confirmed (1 sighting)
American Kestrel Confirmed Confirmed Confirmed 
Merlin Confirmed Confirmed Confirmed 
Peregrine Falcon Possible Possible Possible 
Prairie Falcon Possible Possible Possible 
Swainson’s Hawk Possible Possible Possible 
Wild Turkey Confirmed – Introduced Confirmed – Introduced Confirmed – Introduced
Sharp-tailed Grouse Possible  (extirpated ?) Possible  (extirpated ?) absent 
Ruffed Grouse Confirmed Confirmed Confirmed 
Spruce Grouse Confirmed Confirmed Confirmed 
White-tailed Ptarmigan Confirmed Confirmed Confirmed 
Blue Grouse Confirmed Confirmed Confirmed 
Sandhill Crane Possible Possible (confirmed at 

Bummers Flats only) 
Possible 

Sora Probable Probable Confirmed 
Killdeer Confirmed Confirmed Confirmed 
Common Snipe Confirmed Confirmed Confirmed 
Solitary Sandpiper Confirmed Confirmed Confirmed 
Semi-palmated Sandpiper Migratory  Migratory  Migratory  
Long-billed Curlew Confirmed Confirmed absent 
Belted Kingfisher Confirmed Confirmed Confirmed 
American Avocet Migratory Migratory Migratory 
American Bittern Confirmed Confirmed Confirmed 
Flammulated Owl Confirmed Confirmed Possible 
Short-eared Owl Possible Possible Possible 



Birds Status  - Kootenay East and 
South Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Great Horned Owl Confirmed Confirmed Confirmed 
Northern Pygmy-owl Confirmed Confirmed Confirmed 
Barred Owl Confirmed Confirmed Confirmed 
Great Gray Owl Possible Possible Confirmed 
Boreal Owl Confirmed Confirmed Confirmed 
Northern Saw-whet Owl Confirmed Confirmed Confirmed 
Northern Hawk-Owl Probable Probable Probable 
Black-chinned 
Hummingbird 

Confirmed Confirmed Possible 

Calliope Hummingbird Confirmed Confirmed Probable 
Rufous Hummingbird Confirmed Confirmed Confirmed 
Red-naped Sapsucker Confirmed Confirmed Confirmed 
Williamson’s Sapsucker Confirmed (Kimberly Nature 

Park and Flathead only) 
Possible Possible 

Downy Woodpecker Confirmed Confirmed Confirmed 
Hairy Woodpecker Confirmed Confirmed Confirmed 
Three-toed Woodpecker Confirmed Confirmed Confirmed 
Black-backed 
Woodpecker 

Confirmed Confirmed Confirmed 

Northern Flicker Confirmed Confirmed Confirmed 
Lewis’ Woodpecker Confirmed Confirmed absent 
Pileated Woodpecker Confirmed Confirmed Confirmed 
Pacific Slope Flycatcher Confirmed Confirmed Confirmed 
Olive-sided Flycatcher Confirmed Confirmed Confirmed 
Western Wood-pewee Confirmed Confirmed Confirmed 
Willow Flycatcher Possible Possible Confirmed 
Least Flycatcher Possible Possible Confirmed 
Hammond’s Flycatcher Confirmed Confirmed Confirmed 
Dusky Flycatcher Confirmed Confirmed Confirmed 
Cassin’s Vireo Confirmed Confirmed Confirmed 
Warbling Vireo Confirmed Confirmed Confirmed 
Red-eyed Vireo Confirmed Confirmed Confirmed 
Western Kingbird Confirmed Confirmed Possible 
Northern Shrike Confirmed Confirmed Possible 
Gray Jay Confirmed Confirmed Confirmed 
Blue Jay Confirmed Confirmed Confirmed 
Steller’s Jay Confirmed Confirmed Confirmed 
Clark’s Nutcracker Confirmed Confirmed Confirmed 
Black-billed Magpie Possible Possible Possible 
American Crow Confirmed Confirmed Confirmed 
Common Raven Confirmed Confirmed Confirmed 
Cliff Swallow Confirmed Confirmed Possible 
Bank Swallow Confirmed Confirmed Possible 
Tree Swallow Confirmed Confirmed Confirmed 



Birds Status  - Kootenay East and 
South Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Violet-green Swallow Confirmed Confirmed Confirmed 
Northern Rough-winged 
Swallow 

Confirmed Confirmed Confirmed 

Barn Swallow Probable Probable Confirmed 
Black Swift Confirmed Confirmed Possible 
White-throated Swift Possible Possible Possible 
Common Nighthawk Confirmed Confirmed Confirmed 
Black-capped Chickadee Confirmed Confirmed Confirmed 
Mountain Chickadee Confirmed Confirmed Confirmed 
Boreal Chickadee Confirmed Confirmed Confirmed 
White-breasted Nuthatch Confirmed Probable absent 
Red-breasted Nuthatch Confirmed Confirmed Confirmed 
Brown Creeper Confirmed Confirmed Confirmed 
Winter Wren Confirmed Confirmed Confirmed 
Rock Wren Probable Confirmed Possible 
Marsh Wren Confirmed Confirmed Confirmed 
American Dipper Confirmed Confirmed Confirmed 
Golden-crowned Kinglet Confirmed Confirmed Confirmed 
Ruby-crowned Kinglet Confirmed Confirmed Confirmed 
Western Bluebird Possible Possible absent 
Mountain Bluebird Confirmed Confirmed possible 
Townsend’s Solitaire Confirmed Confirmed Confirmed 
Swainson’s Thrush Confirmed Confirmed Confirmed 
Hermit Thrush Confirmed Confirmed Confirmed 
American Robin Confirmed Confirmed Confirmed 
American Pipet Confirmed Confirmed Possible 
Varied Thrush Confirmed Confirmed Confirmed 
Bohemian Waxwing Confirmed Confirmed Confirmed 
Cedar Waxwing Confirmed Confirmed Confirmed 
Orange-crowned Warbler Confirmed Confirmed Confirmed 
Nashville Warbler Confirmed Confirmed Confirmed 
Yellow Warbler Confirmed Confirmed Confirmed 
Common Yellowthroat Confirmed Confirmed Confirmed 
Yellow-rumped Warbler Confirmed Confirmed Confirmed 
Townsend’s Warbler Confirmed Confirmed Confirmed 
American Redstart Confirmed Confirmed Confirmed 
MacGillivray’s Warbler Confirmed Confirmed Confirmed 
Blackpoll Warbler Possible Possible Confirmed 
Magnolia Warbler Possible Possible Confirmed 
Northern Waterthrush Confirmed Confirmed Confirmed 
Wilson’s Warbler Confirmed Confirmed Confirmed 
Western Tanager Confirmed Confirmed Confirmed 
Red-winged Blackbird Confirmed Confirmed Confirmed 
Yellow-headed Blackbird Confirmed Confirmed Confirmed 



Birds Status  - Kootenay East and 
South Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Savannah Sparrow Confirmed Confirmed Confirmed 
Golden-crowned Sparrow Possible Possible Possible 
Brewer’s Sparrow Probable Confirmed Possible 
Vesper Sparrow Confirmed Confirmed Possible 
Chipping Sparrow Confirmed Confirmed Confirmed 
Fox Sparrow Confirmed Confirmed Confirmed 
Song Sparrow Confirmed Confirmed Confirmed 
Lincoln’s Sparrow Confirmed Confirmed Confirmed 
White-crowned Sparrow Confirmed Confirmed Confirmed 
Dark-eyed Junco Confirmed Confirmed Confirmed 
Western Meadowlark Confirmed Confirmed absent 
Lazuli Bunting Confirmed Confirmed Confirmed 
Bobolink Possible Possible absent 
Brown-headed Cowbird Confirmed Confirmed Confirmed 
Pine Grosbeak Confirmed Confirmed Confirmed 
Cassin’s Finch Confirmed Confirmed Confirmed 
Grey-crowned Rosy Finch Confirmed Confirmed Confirmed 
American Goldfinch Confirmed Possible Possible 
Purple Finch Confirmed Confirmed Confirmed 
Red Crossbill Confirmed Confirmed Confirmed 
White-winged Crossbill Confirmed Confirmed Confirmed 
Pine Siskin Confirmed Confirmed Confirmed 
Black-headed Grosbeak Possible Possible Confirmed 
Evening Grosbeak Confirmed Confirmed Confirmed 
 

Mammals Status – Kootenay South and 
East Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Common Shrew Confirmed Confirmed Probable 
Vagrant Shrew Probable Probable Probable 
Dusky Shrew Probable Probable Probable 
Water Shrew Probable Confirmed Probable 
Pygmy Shrew Probable Confirmed Probable 
California Myotis Probable Probable Probable 
Little Brown Myotis Probable Probable Probable 
Long-legged Myotis Probable Probable Probable 
Western Long-eared 
Myotis 

Possible Possible Possible 

Northern Long-eared 
Myotis 

Probable Probable Probable 

Silver-haired Bat Probable Probable Probable 
Big Brown Bat Probable Probable Probable 
Hoary Bat Probable Probable Probable 
Townsend's Big-eared Bat Confirmed Confirmed Possible 



Mammals Status – Kootenay South and 
East Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Snowshoe Hare Confirmed Confirmed Confirmed 
Common Pika Confirmed Confirmed Confirmed 
Least Chipmunk 
(oreocetes) 

Probable Probable Probable 

Least Chipmunk (selkirki) absent Possible Possible 
Yellow-pine Chipmunk Confirmed Confirmed Confirmed 
Red-tailed Chipmunk Confirmed absent absent 
Golden-mantled Ground 
Squirrel 

Confirmed Confirmed Confirmed 

Packrat Confirmed Confirmed Confirmed 
Hoary Marmot Confirmed Confirmed Confirmed 
Columbian Ground 
Squirrel 

Confirmed Confirmed Confirmed 

Red Squirrel Confirmed Confirmed Confirmed 
Northern Flying Squirrel Confirmed Confirmed Probable 
Beaver Confirmed Confirmed Confirmed 
Muskrat Confirmed Confirmed Confirmed 
Racoon Possible Possible absent 
Southern Red-backed 
Vole 

Confirmed Confirmed Confirmed 

Heather Vole Confirmed Confirmed Confirmed 
Meadow Vole Confirmed Confirmed Confirmed 
Long-tailed Vole Confirmed Confirmed Confirmed 
Northern Bog Lemming Confirmed Confirmed Confirmed 
Meadow Jumping Mouse Possible Possible Possible 
Deer Mouse Confirmed Confirmed Confirmed 
Western Jumping Mouse Confirmed Confirmed Confirmed 
Porcupine Confirmed Confirmed Confirmed 
Coyote Confirmed Confirmed Confirmed 
Red Fox Probable Probable Probable 
Gray Wolf Confirmed Confirmed Confirmed 
Black Bear Confirmed Confirmed Confirmed 
Grizzly Bear Confirmed Confirmed Confirmed 
American Badger Confirmed Confirmed absent 
American Marten Confirmed Confirmed Confirmed 
Stripped Skunk Confirmed Confirmed Confirmed 
Short-tailed Weasel Confirmed Confirmed Confirmed 
Long-tailed Weasel Confirmed Confirmed Confirmed 
Least Weasel Possible Possible Possible 
Mink Probable Probable Probable 
Otter Possible Possible Probable 
Fisher Confirmed (nearly extirpated) Possible Possible 
Wolverine Confirmed Confirmed Confirmed 
Cougar Confirmed Confirmed Possible 



Mammals Status – Kootenay South and 
East Regions 

Status – Canal Flats Operating 
Area 

Status – TFL14 

Lynx Confirmed Confirmed Confirmed 
Bobcat Confirmed Confirmed Confirmed 
Elk Confirmed Confirmed Confirmed 
Woodland (Mountain) 
Caribou 

Confirmed (Kootenay South 
only) 

Confirmed Confirmed (occassiona
radio-location in inoper
terrain) 

Mule Deer Confirmed Confirmed Confirmed 
White-tailed Deer Confirmed Confirmed Confirmed 
Moose Confirmed Confirmed Confirmed 
Bighorn Sheep Confirmed Confirmed Absent 
Mountain Goat Confirmed Confirmed Confirmed 
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