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Strategies at a Glance 
The focus of the Cranbrook TSA Silviculture Strategy over the next five-years is to treat 
non lodgepole pine stands to improve midterm timber supply, mitigate habitat supply 
impacts brought about by the fires of 2003 and mountain pine beetle epidemic, and 
restore the structure and health of NDT4 ecosystems.  Implementing the strategy will add 
volume to existing non Pl stands, bring managed stands online sooner or with more 
volume, reforest areas with no regeneration obligations, improve wildlife habitat in the 
Rocky Mountain Trench, and ensure that invasive plants do not explode in the treated 
areas.  It also recommends that a site index adjustment project be completed, that 
treatments be coordinated with a landscape level conservation or retention plan, and that 
an access management plan be completed.   A coordinated review of investment 
opportunities aimed at maximizing benefits to multiple values was also recommended.  

General 
Strategy 
 
 
 

Short term (0-20 year)   

Timber Supply: 

AAC uplift to level required to capture MPB mortality. 
Midterm (30-70 years) 
Minimize the depth and duration of midterm trough. 
Long term  (70+ years) 
Maintain long term harvest level at or near the productivity capacity 
of the land base (~1,000,000 m3/year). 

Working Targets 
 

Midterm
2% premium logs – house logs/peelers, > 20% MSR Timber Quality: Long term
5% premium logs – house logs/peelers, > 20 % MSR 
Overall Objective 
- Minimize negative impacts on  ecosystems and species: 
Short Term 
- Develop retention strategy to minimize impacts on watersheds, 
ecosystems, and species (20% of THLB) for short term retention to    
improve or maintain environmental values where opportunities exist
- 50% of impacted WTP, OGMA, RMA, or other areas identified by 
the retention strategy, reduce stocking levels where appropriate. 

Habitat Supply: 

- Increased levels of broadleaved trees and other appropriate 
species on the land base. 
Midterm and Long Term 
Recover, maintain, or improve the conservation status of all 
species where possible (ensure forestry practices do not make 
species status worse). 

Timber Supply 
1. Late Rotation Fertilization of Non-Pl (focus on Fd and Lw) (TS1).1 
2. Young Stand Fertilizations – focus is on Fd and Lw (TS2). 
3. Spacing/Thinning of dense non-Pl stands <20 years old  (TS4b – mod priority) 
4. Planting of THLB sites with no reforestation obligations (TS5). 
5. Address backlog sites (NSR and impeded stands) (TS7). 

Major 
Silvicultural 
Strategies 
 

Timber Quality 
1. Manage for larger logs (house logs/peelers) through long rotations in stands 

constrained by non-timber objectives (VQOs UWR, etc) (TQ2). 
2. Manage for MSR lumber through acceptance of higher stand densities on a 

portion of the land base (TQ3). 

                                                 
1
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Strategies at a Glance 
Habitat Supply 

1. Planting of impacted non-THLB areas and retention areas with a habitat focus. 
(HS1, HS2) 

2. Spacing/thinning in NDT4 Open Range and Open Forest stands (HS3). 
3. Under-burning in NDT4 (HS4). 
4. Treat invasive plants (HS5). 
5. Manage for long rotations through partial cutting (HS6). 
6. Complete a retention strategy and access management plan. 

Silviculture 
Program 

Idealized funding level ($47 million over five-years) 
Proposed Area Treated (ha) 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys -               -                -               -               -               -                
Fertilize -               8,300            6,900           6,900           5,900           28,000          
Spacing/Thinning (timber) 1,000           1,000            1,000           1,000           1,000           5,000            
Spacing/Thinning (habitat) 5,000           5,200            5,100           5,100           5,100           25,500          
Planting (timber - other/MPB) 1,100           1,100           1,200           3,400            
Planting (timber - fires) 1,250           2,350            3,600            
Planting (habitat) 125              925               625              125              100              1,900            
Pruning -               -                -               -               -               -                
Rehab nomerch Pl and Fd/Pl stands -               100               100              100              100              400               
Address Backlog -               550               550              550              550              2,200            
Treat for Invasives 10,000         10,000          10,000         10,000         10,000         50,000          
Under burning 5,000           5,250            5,000           5,000           5,250           25,500          
Totals 22,375         33,675          30,375         29,875         29,200         145,500        

 
Proposed Budget  ($) 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys 273,350$     -$              -$             -$             -$             273,350$      
Fertilize -$             3,320,000$   2,760,000$  2,760,000$  2,380,000$  11,220,000$ 
Spacing/Thinning (timber) 600,000$     600,000$      600,000$     600,000$     600,000$     3,000,000$   
Spacing/Thinning (habitat) 3,000,000$  3,120,000$   3,060,000$  3,060,000$  3,060,000$  15,300,000$ 
Planting (timber - other/MPB) 1,310,000$  1,310,000$  1,470,000$  4,090,000$   
Planting (timber - fires) 875,000$     2,185,000$   3,060,000$   
Planting (habitat) 87,500$       927,500$      437,500$     87,500$       70,000$       1,610,000$   
Pruning -$             -$              -$             -$             -$             -$              
Rehab nomerch Pl and Fd/Pl stands -$             170,000$      170,000$     170,000$     170,000$     680,000$      
Address Backlog -$             405,000$      405,000$     405,000$     405,000$     1,620,000$   
Treat for Invasives 1,000,000$  1,000,000$   1,000,000$  1,000,000$  1,000,000$  5,000,000$   
Under burning 250,000$     275,000$      250,000$     250,000$     275,000$     1,300,000$   
Totals 6,085,850$  12,002,500$ 9,992,500$  9,642,500$  9,430,000$  47,153,350$ 

 
Estimated Timber Supply Outcomes 

• 231,500 m3 made available at the front end of the trough 
- Realized from late rotation fertilization. 

• 136,500 m3 made available in the middle of the trough   
- Realized from young stand fertilization, spacing of dense non-Pl 

stands, and maintaining previously planted NSR sites (impeded 
stands). 

• 1,240,000 m3 made available in the back end of the trough 
- Realized though treating backlog NSR sites in the TSA, 

reforesting MOFR responsibility lands in the 2003 wildfires/ 
unsalvaged MPB areas/ stands damaged by porcupines and 
bears, plus some limited rehabilitation of non-merchantable Pl and 
Fd/Pl stands.  

 
If this level of funding was continued for 20 years ($188 million total) and similar 
benefits were achieved throughout, the midterm trough could be maintained at a 
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Strategies at a Glance 
3level 81,000 m /year higher than currently projected.  If site index adjustments 

were also completed, the depth of the midterm trough would be further reduced 
and the long term harvest level would be above 1,000,000 m3/year. 
 
Timber Quality Outcomes 

• None 
 
Habitat Supply Outcomes 

• Enhance old forest   stand structure and ecosystem health on 25,500 
ha of drybelt Fd stands by thinning/spacing and under-burning. 

• Regeneration of 1025 ha of stands with a habitat focus, and 
regeneration of 7000 ha of stands with a benefit to timber but a focus to 
speed hydrologic recovery and mitigate changes in stream temperature 

• Protect native plants by invasive plants control on 50,000 hectares 
 

Silviculture 
Program 

Constrained funding ($12.5 million over five-years)  
Proposed Area Treated (ha) 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys -               -               -               -               -               -                
Fertilize -               1,400           1,400           1,400           1,400           5,600            
Spacing/Thinning (timber) 200              200              200              200              200              1,000            
Spacing/Thinning (habitat) 1,000           100              900              900              900              3,800            
Planting (timber - other/MPB) 600              600              600              1,800            
Planting (timber - fires) 1,250           1,250           2,500            
Planting (habitat) 125              225              225              225              225              1,025            
Pruning -               -               -               -               -               -                
Rehab nomerch Pl and Fd/Pl stands -               -               -               -               -               -                
Address Backlog -               100              500              500              500              1,600            
Treat for Invasives 1,000           1,000           1,000           1,000           1,000           5,000            
Under burning 1,500           1,750           1,500           1,500           1,500           7,750            
Totals 5,075           6,025           6,325           6,325           6,325           30,075          

 
Proposed Budget ($) 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys 185,000$     -$             -$             -$             -$             185,000$      
Fertilize -$             560,000$     560,000$     560,000$     580,000$     2,260,000$   
Spacing/Thinning (timber) 120,000$     120,000$     120,000$     120,000$     120,000$     600,000$      
Spacing/Thinning (habitat) 600,000$     60,000$       540,000$     540,000$     540,000$     2,280,000$   
Planting (timber - other/MPB) 600,000$     600,000$     600,000$     1,800,000$   
Planting (timber - fires) 1,325,000$  1,325,000$  2,650,000$   
Planting (habitat) 87,500$       202,500$     202,500$     202,500$     202,500$     897,500$      
Pruning -$             -$             -$             -$             -$             -$              
Rehab nomerch Pl and Fd/Pl stands -$             -$             -$             -$             -$             -$              
Address Backlog -$             60,000$       300,000$     300,000$     300,000$     960,000$      
Treat for Invasive Species 100,000$     100,000$     100,000$     100,000$     100,000$     500,000$      
Under Burning 75,000$       100,000$     75,000$       75,000$       75,000$       400,000$      
Totals 2,492,500$  2,527,500$  2,497,500$  2,497,500$  2,517,500$  12,532,500$ 

 
Estimated Timber Supply Outcomes 

• 36,800 m3 made available at the front end of the trough 
- Realized from late rotation fertilization. 

• 122,800 m3 made available in the middle of the trough   
- Realized from young stand fertilization and maintaining previously 

planted NSR sites (impeded stands). 
• 645,000 m3 made available in the back end of the trough 

- Realized though reforesting MOFR responsibility lands in the 2003 
wildfires, unsalvaged MPB areas, and previously free growing 
stands damaged by porcupines and bears. 
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Strategies at a Glance 
 
If this level of funding was continued for 20 years ($50 million total) and similar 
benefits were achieved throughout, the midterm trough could be maintained at a 
level 46,000 m3/year higher than currently projected.  If site index adjustments 
were also completed, the depth of the midterm trough would be further reduced 
and the long term harvest level would be above 1,000,000 m3/year. 
 
Timber Quality Outcomes 

• None 
 
Habitat Supply Outcomes 

• Enhance old forest stand structure and ecosystem health on 3800 ha of 
drybelt Fd stands that are spaced and under-burned, and on an 
additional 7750 ha that are under-burned. 

• Regeneration of 1025 ha of stands with a habitat focus, and 
regeneration of 4300 ha of stands to speed hydrologic recovery and 
stream temperature with a timber benefit. 

• Protect native plants from invasive plants by treating on 5000 hectares 
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1.0 Introduction 

1.1 

1.2 Methods 

                                                

About This Strategy 
Type 1 Silviculture Strategies are currently being created or updated for most 
management units (TSAs and TFLs) in British Columbia’s interior to provide a context for 
land base investment decisions.  The strategies will help guide funding allocations 
between and within management units where that flexibility exists (i.e. Forests for 
Tomorrow and federal funds).  One of the key motivating factors behind the completion 
of these strategies is the need to mitigate expected future impacts of the mountain pine 
beetle (MPB) epidemic and recent large scale fires in the interior of BC.  More 
specifically, there is a need to improving midterm timber supply and mitigating impacts to 
environmental values.   

A Type 1 silviculture strategy compiles existing information to identify issues related to 
timber supply, timber quality, and habitat supply in the TSA, and then engages 
stakeholders in a workshop setting to identify silviculture strategies/investments that can 
be used to address the issues2.  The strategy is based on readily available information 
and the knowledge of local forestry and environmental professionals. These potential 
strategies will need to be quantified and/or refined in a more in-depth Type 2 analysis.  
The results of a Type 2 analysis will be a better guide for on the ground implementation.   

Incremental silviculture is part of a suite of strategies, which together may influence the 
future quality and quantity of habitat and timber supply. This strategy document broadly 
analyzes the potential range of silviculture activities in order to identify priority treatments 
for an incremental silviculture strategy. An incremental silviculture strategy should not be 
confused with the allowable annual cut (AAC) determination process. AACs are based 
on current practices at the time of the determination. This strategy is forward looking and 
is about creating desired future conditions for our forests. The degree to which the 
strategy proves appropriate and is achieved may influence future AAC determinations. 

This strategy was prepared through the following process: 

• Prior to the district workshop, Forsite and PRYZM prepared a background 
document, summarizing all available information relevant to a strategy and 
identified opportunities to improve the future quantity and quality of timber and 
habitat supply.   Mike Fenger and Associates provided input on habitat related 
issues on behalf of the Ministry of Environment. 

th th• A district workshop was held November 16  & 17 , 2005 in Cranbrook, attended 
by representatives of the MoFR, MoE, and forest licensees within the Cranbrook 
TSA.  John Przeczek of PRYZM Environmental and Cam Brown of Forsite 
Consultants Ltd. led the session.  Rachel Holt (Mike Fenger and Associates), 
Sue Crowley, and Colene Wood represented MoEs interests at the workshop. 

 
2 These Type 1 silviculture strategies build upon those done in the late 1990s funded by Forest Renewal BC.  See 
http://www.for.gov.bc.ca/hfp/silstrat/
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• Participants reviewed the potential opportunities identified in the draft document 
and provided others as they were discussed. The outcome of the session was a 
regime table, complete with priorities.   

• Two five year budget scenarios were developed; an idealized ‘needs’ budget, 
and a constrained ‘historical’ budget.  The constrained budget forced participants 
to make choices between the identified strategies/opportunities. 

• The consultants incorporated the results of the working session into this draft 
document and added forecasts of future harvest quantity and quality and of job 
outcomes.  

1.3 Acknowledgements 
We would like to thank all those who participated in the workshop, without their input this 
strategy would not have been possible.  They are as follows: 
 

Attendee Affiliation 
Colene Wood, RPF MOE, Ecosystems Branch 
Denis Petryshen, RPF MOFR, Rocky Mountain F.D. 
Cam Donaldson, RFT Galloway Lumber Co. Ltd. 
Jim Euenson Tembec Industries Ltd. 
Dave Basaraba, RPF Tembec Industries Ltd. 
Sue Crowley, RPBio MOE, Ecosystem Section 
Mike Black, RPF MOFR, Rocky Mountain F.D. 
Lyn Konowalyk, RPF MOFR, Rocky Mountain F.D. 
JoEllen Floer, RPF BC Timber Sales, Kootenay Region 

Mike Fenger and Associates (MOE Rep) Rachel Holt 
Ivan Lister, RPF MOFR, Southern Region 
Paul Chalifor, RPF MOFR, Rocky Mountain F.D. 

 

Mike Fenger and Associates provided summary information on habitat related issues 
prior to the workshop, participated in the workshop, and helped to craft this document. 

The project was managed by Ralph Winter and Nigel Fletcher of the Ministry of Forests, 
Forest Practices Branch and funding was provided by Forest for Tomorrow BC. 

1.4 Limitations and Assumptions 
This strategy is focused on silviculture investments not covered by legislative obligations 
which can be completed over the next five years (2006-2011).  Because of risks 
associated with the current MPB infestation, investments in Pl stands were avoided.  
After the MPB epidemic subsides, investment in Pl stands represents a significant 
opportunity to address many of the TSAs timber supply issues. 

Timber supply modeling was not completed in this project and all timber supply 
projections are from existing published sources or have been estimated based on 
professional judgment. Sources are indicated with each graph. 
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This strategy was developed to reflect TSA needs and proposed strategies were not 
excluded because they did not fit within existing funding sources.  The intent is for the 
TSA to use whatever funding sources are available to address those issues important to 
the TSA.  The strategy itself is assumed to be funding independent. 

2.0 Basic Data 
This section provides a summary of basic TSA data that describes the land base and 
related issues.  This information is included to provide context for the resulting strategies 
that are presented later in the document. 

2.1 AAC History 
In 1996, the Chief Forester set the AAC at 850,000 m³/year (Table 1).  In 2001 this was 
increased to 871,000 m³/year – composed of 838 000 m³ of conventional timber and 
33,000 m³ from marginally economic sites outside the timber harvest land base (THLB). 
In 2004, the AAC was further increased by 70,000 m³/year for three years to address fire 
damaged stands - bringing the AAC to 941,000 m³/year.   

On November 1, 2005, the new AAC for the Cranbrook TSA was set at 974,000 m³/year.  
This AAC includes the temporary uplift of 70,000 m³/year in place until January 1, 2007 
to complete the salvage of timber from the 2003 fires and maintains the partition for 
33,000 m³/year of harvest to come from marginal stands.  An additional 33,000 m3/year 
was added to the conventional harvest AAC to be directed at restoration of NDT4 stands 
and increased small scale salvage efforts. 
 

Table 1. Historical and current AAC (m3/year). 

AAC Type
1996 

(TSR1)
2001 

(TSR2) 2004
2005 

(TSR3)

Conventional 850,000     838,000     838,000     871,000     
Marginal Economic Partition -                 33,000       33,000       33,000       

Temporary Uplift -                 -                 70,000       70,000       
Total 850,000     871,000     941,000     974,000     

 

2.2 Land Base Characteristics 
Approximately 72% of the TSA is considered crown-forested land (Table 2), while 82.6% 
of this area is considered available for long term timber harvest (Figure 1). 

Table 2. Land base area statistics. 

Description Area (ha) Area (%) 
Total TSA Area 1,244,351 100% 

CFLB 760,950 61% 
Current THLB 416,196 33% 

Long Term THLB 365,580 29% 
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Figure 1. Total and crown forested land bases (TSR3). 

 

2.2.1 Species Profile 
Lodgepole pine (Pl) is the dominate species in the Cranbrook TSA.  Pl-leading stands 
occupy 45% of the THLB.  Pl over 60 years makes up 34% of the THLB (Figure 2). The 
significant component of susceptible Pl-dominated forests puts the TSA at high risk for 
MPB infestation. 
 

 
Figure 2. Tree species profile on the THLB (TSR3). 

 

Approximately 30% of the THLB area is currently older than the minimum harvest ages 
(MHAs) used in the TSR3 analysis (70-160years).  MHAs were based on 95% 
culmination, a minimum vol/ha (100-150m3/ha) and a minimum average stand diameter 
(20-25cm).  
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2.2.2 Age Class Profile 
Approximately 68% of the THLB area is over 60 years of age in the Cranbrook TSA 
(Figure 3). There is a significant portion of the THLB between the ages 60-100 years; 
older stands are more common in the Non-THLB. 
 

 
Figure 3. Age class distribution (TSR3). 

 

Figure 4 shows a species breakdown by age class within the TSA.  Pl stands tend to 
occupy lower age classes, while FdPy stands tend to occupy greater proportions of the 
older age classes. 
 

 

Figure 4. Age class distribution by leading species (TSR3). 
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2.2.3 Site Class Profile 
The average site index in the THLB is 16.1m and the average site index in the CFLB is 
14.0m (Figure 4). 
 

 
Figure 5. Site class profile (TSR3).

 

2.2.4 Biogeoclimatic Profile 
The majority of the THLB falls within the ESSFdk, ICHdm, MSdk, and IDFdm2 variants 
(Figure 6).  

 

 
Figure 6. Biogeoclimatic profile (TSR3).
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2.3 Incremental Silviculture History 
Table 3 shows the incremental silviculture conducted on the Cranbrook TSA over the 
past ten years.  No areas have been fertilized since 1995.  Treatment areas for juvenile 
spacing and pruning peaked in 1995 and have tapered off to almost no area since then.   

3Table 3. Incremental silviculture history (area summary) for the Cranbrook TSA

Incremental 
Silviculture type Year FIA FRBC

Forest Worker 
Development 

Program (non-
MOF funded) FRDA

Industrial 
Appraisal

Ministry 
Outstanding

No 
Funding 
Source

Other 
Agencies 

or 
Voluntary 

Work
Provicial 

Incremental Total
Fertilize 1995 443 18.2 Total 461             

1995 512.7 46.2 675.3 239 513.4 21.2 2,008           
1996 757.2 10 146.6 1.5 915              
1997 569.4 101.7 671              
1998 393.3 393              
1999 189.1 4.4 126.4 320              
2000 207.1 47.4 19.3 274              
2001 200.9 3.9 546.2 751              
2002 59.4 0 32.9 92                
2003 134.6 0 5.7 140              
2004 0 35.1 35                

Total 5,600          
1995 261.5 48 52.8 362              
1996 66 21.6 88                
1997 30.5 1.3 32                

Total 482             

Pruning

Juvenile spacing

 

2.4 Use of Select Seed 
The 2005 seedling requests (Table 4) indicate that most of the Sx seed used is improved 
(23% gain in 2003), almost 80% of Lw seed used is improved (12% gain) and 2.1% of Pl 
seed used is improved (3% gain).  A higher proportion (55%) of Pl seedlings is 
considered at least B+ (typically a 3% gain). Increased salvage harvesting (uplifts) 
focused on Pl stands will put further pressure on seed availability in the next 10-20 
years. 
 

4Table 4. Seedlings requested by species and genetic class for the Cranbrook TSA for 2005.

Species
Class A Seedlings 
Requested (000s)

Class B+ 
Seedlings 

Requested (000s)

Class B 
Seedlings 

Requested (000s)

Total Seedlings 
Requested 

(000s)

Percent Classs A 
seedlings 

Requested (%)

Percent 
Improved 

Seed
Fdi -                        -                         825.1                    825.1                  0.0% 0.0%
Lw 1,993.8                 -                         545.4                    2,539.2               78.5% 78.5%
Pli 72.7                      1,810.5                  1,545.1                 3,428.3               2.1% 54.9%
Pw 10.0                      -                         -                        10.0                    100.0% 100.0%
Py -                        -                         102.2                    102.2                  0.0% 0.0%
Sx 1,322.5                 -                        163.8                  1,486.3             89.0% 89.0%
Grand Total: 3,399.0                 1,810.5                 3,181.6               8,391.1             40.5% 62.1%  

 
 

Table 5 shows the forecasted gain for genetically superior seedlings from established 
seed orchards as well as the forecasted availability.   
 

                                                 
3 This information was extracted from the RESULTS database (October 2005). 
4
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Table 5. Forecasted gain in volume and availability for improved seed for the Cranbrook TSA. 

Actual 
Gain

Actual 
Percent 
Class A 
used (%)

Projected 
Gain

Est. % 
Avail.

Projected 
Gain

Est. % 
Avail.

Projected 
Gain

Est. % 
Avail.  Gross Area

FDI EK ALL 700-1400 0.8 N/A 0% 0% 0% 19% 13% 19% 75% 441,290         
FDI NE HIGH 1000-1600 3.4 N/A 0% 29% 3% 29% 29% 20% 9% 76,506           
FDI NE LOW 400-1000 2.5 N/A 0% 24% 4% 24% 44% 24% 100% 505                
LW EK ALL 800-1500 2 12% 13% 100% 14% 245% 14% 260% 478,246         
LW NEK HIGH Transition N/A 13% N/A 14% N/A 14% N/A 63,156           
LW NEK LOW Transition N/A 33% N/A 35% N/A 35% N/A 53,098           
PLI EK LOW 800-1500 2.7 30% 12% 0% 12% 22% 12% 70% 489,400         
PLI NE LOW 700-1400 3.7 70% 9% 86% 11% 127% 15% 86% 41,323           
SX EK ALL 750-1700 1.9 22% 27% 79% 27% 79% 27% 79% 677,428         
SX NEK HIGH Transition N/A 27% N/A 27% N/A 27% N/A 82,468           
SX NEK MID Transition N/A 14% N/A 15% N/A 17% N/A 65,683         

26%

24%

79%

2%

89%

Gain From Improved Seed/Availability
2005 2010 2015

SPU
Elevation 

(M)

SPU 
Seedling 

Need 
(million)

 
 

 

3.0 Mountain Pine Beetle Situation 
Figure 7 illustrates the extent of the mountain pine beetle infestation in the southern 
interior as mapped from overview flights in 2004.  Although not as seriously infested as 
some of the more northerly TSAs, it is possible that the Cranbrook TSA will face a 
similar fate given the high proportion of pine in the TSA. 

Cranbrook TSA  
(Entire Rocky Mountain 
district shown) 

 
Figure 7. The extent of the mountain pine beetle infestation in the Southern Interior 

Forest Region as mapped from overview flights in 2004. 

 
Since pine leading stands make up about 40% of the current growing stock in the 
Cranbrook TSA, there are severe implications on timber supply.  Figure 8 shows the 
trend predicted by Marvin Eng for yearly volume killed peeking in 2010 for this TSA at 
2.7 million m³ killed/year. 
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Figure 8. MPB killed volume trend (purple) and predictions of future trend (blue). 

 
Table 6 shows projections of the cumulative pine volume killed by the MPB to 2020 
(Marvin Eng 2005)5.  Currently, the harvest rate is high enough that a large majority of 
the MPB killed stands can be salvaged with a priority placed on infested and highly 
susceptible timber.  However, if harvest levels do not increase within the next five years, 
it is likely that dead stands will be left unsalvaged, as the AAC will not be able to capture 
all the mortality. 

 

Table 6. MPB infestation projections – cumulative volume killed to 2020 (m3). 

2015 2020

Current 
AAC (m3)

Total 
Effected 

Area

Equivalent 
area dead

Equivalent 
volume 

dead

Total 
Effected 

Area

Equivalent 
area dead

Equivalent 
volume 

dead

Equivalent 
volume 

dead

Equivalent 
volume 

dead
THLB > 60 
years      974,000 103,933 9,532 336,640 255,512 71,482 10,086,424 20,610,688 23,133,184

Projection Year
2005 2010

 

 

4.0 Current TSA Situation 

4.1 

                                                

Timber Supply Issues 

4.1.1 TSR3 Base Case Harvest Forecast 
Figure 9 shows the base case scenario from the TSR 3 analysis.  In his AAC 
determination, the Chief Forester set the short-term harvest slightly higher than the one 
shown here (974,000m3/year as opposed to 908,000m3/year) which includes 33,000 m3 
for a marginal economic partition and an additional 33,000 m3 increase for ecosystem 
restoration in the Rocky Mountain Trench and to account for small scale salvage.  
Therefore, the post-uplift harvest will be 904,000 m3/year. 

 
5
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 Provincial-Level Projection of the Current Mountain Pine Beetle Outbreak: An Overview of the Model (BCMPB v2) and 
Results of Year 2 of the Project. 
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Figure 9. Current harvest forecast (TSR3). 

 
3Total growing stock on the THLB is approximately 30 million m  and is at its lowest levels 

in decades 6 and 11 (Figure 10).  These decades correspond with the majority of the 
most constrained periods for timber supply (least available timber) and occur because 
period 6 is the first period where managed stand are first harvested in a significant way, 
and period 11 is the period where harvest begins to rely almost entirely on managed 
stands (Figure 11).  
 
 

 
Figure 10. Total and merchantable growing stock (TSR3).
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Figure 11. Harvest contribution from managed and unmanaged stands (TSR3).

 
In the Nov 2005 AAC rationale document, the Chief Forester recognized that the 
ecosystem (PEM) based ungulate winter range and caribou guidelines are now in force 
and the TSR3 sensitivities around these options better represent current practice.  A 
combination run reflecting these changes and the inclusion of a site index adjustment 
resulted in a projection that is likely the best reflection of the current timber supply 
situation for the TSA, excluding the anticipated mountain pine beetle impacts (Figure 
12). 

 

Cranbrook TSA
Harvest Forecast
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Figure 12. Harvest forecast including ungulate winter range and caribou guidelines  

and a site index adjustment (TSR3). 
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4.1.2 Timber Supply Projection Including MPB Impacts 
Figure 13 shows the results of a mountain pine beetle sensitivity from the TSR3 
analysis.  In this scenario the outbreak is assumed to kill 50% of the susceptible pine 
stands in the TSA in the next 10 years and salvage is allowed to continue for a further 
ten year period.  Salvaged stands have a 1 year regeneration delay applied while 
unsalvaged stands have a 20 year regeneration delay.   
 
This forecast killed approximately 13 million m3 over 59,520 ha with approximately 50% 
of the killed stands salvaged before the 10 year shelf life expired, leaving approximately 
30,000 ha (6.5 million m3) unsalvaged on the land base to regenerate naturally with an 
extended regeneration delay.  This scenario could be considered optimistic relative to 
Marvin Eng’s projections of mortality (20 million dead by 2015) and the understanding 
that shelf life is likely shorter than 10 years.  On the other hand, a more realistic 
occurrence of anticipated mortality would include a more gradual onset. 
 

 

Figure 13. TSR3 mountain pine beetle mortality sensitivity analysis.

 
When the positive impacts of the new UWR guidelines, new caribou guidelines, and site 
index adjustments are considered, the projection shown here is probably pessimistic.  
The actual harvest levels to occur through the midterm will depend heavily on the extent 
of MPB mortality that occurs, and the TSAs ability to regenerate new stands as quickly 
as possible.  It should still be anticipated that a midterm trough of some unknown depth 
will occur. 

4.1.3 Timber Supply Issues To Address 

4.1.3.1 Midterm Dip in Harvest Levels 
Because of the sudden reduction in growing stock over the next 10-20 years from the 
MPB infestation, harvest flow will likely have to drop below the long term harvest level 
within the next 20-30 years. 
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4.1.3.2 Unsalvaged MPB-killed Timber with Poor/No Regeneration 
According to the Marvin Eng projections, the current AAC and harvest priorities will only 
be able to keep up to the MPB until 2006.  After that it is likely that infestation levels will 
surpass the harvest rate.  As well, because of mixed species stands and dispersed 
mortality, it is likely that a significant amount of volume will go unsalvaged.  Without an 
AAC uplift, the area of dead Pl stands that will have no reforestation obligations will likely 
be significant and will likely require some intervention to establish appropriately stocked 
stands.  The mixed stands with low % Pl are likely to have the Pl volume fall out prior to 
harvest but will likely still be logged and regenerated in the midterm period with 
associated reduced volumes. Additionally, there will be some immature stands not 
currently of merchantable size that will be killed by the mountain pine beetle.  This area 
will also have little or no regeneration. 
 
It will be key to ensure these all impacted THLB sites with no reforestation obligations 
are regenerated to maximum potential.  If not regenerated, it will be critical to understand 
the extent of the impacts as they are represented in non-recoverable losses or stand 
volume reductions. 

4.1.3.3 Reliance on non-pine leading stands 
Harvesting 30-70 years in the future will likely require a significant reliance on non-pine 
leading stands. 

4.1.3.4 Impacts on Age Class Distribution 
Given the magnitude of area affected by the mountain pine beetle across many age 
classes (as low as 30 years to 200+ years old) there will be a large shift of area into a 
single age class.  This area will become available for harvest at the same period in the 
future and if it is dominated with pine, it will once again become susceptible to a major 
MPB epidemic. Also, there is a need to treat the large age class that will develop over 
the next 20 years due to the accelerated harvesting of Pl. The challenges are to speed 
stand development to reduce the time to first entry and reduce future risk by increasing 
stand resilience. 

4.2 Timber Quality Issues 
The previous Type 2 analysis completed for the Cranbrook TSA indicated that premium 
log content would likely fall to 1% of the AAC in the midterm and then recover to 5% in 
the long term.  This was occurring because the average age of harvested stands is 
declining over time as we move into the harvest of second growth managed stands.  The 
midterm timber supply deficit caused by the MPB will expedite this trend because very 
young managed stands will be the primary source of harvest during this time.  As a 
result, timber quality (associated with larger piece sizes) will decrease during the deficit 
period along with average piece size. However, MSR wood is also a quality product that 
is produced by the mills in the Cranbrook TSA and it will continue to be an important 
product into the future. 

4.2.1 Timber quality issues to be addressed: 
Declining piece size and reduced potential for MSR lumber with shorter rotations. 
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4.3 Habitat Supply Issues 
Pressures on the environment will come through direct impacts of pine mortality due to 
the MPB epidemic and indirect impacts of pine and non-pine mortality due to salvage 
logging and efforts to minimize reductions in AAC during the “fall down” period. The loss 
of mature and old forest (pine and pine mixed with other species) over the next 5 – 10 
years will have significant impacts on associated aquatic and terrestrial values.   

4.3.1 Context for Cranbrook Type 1 Silviculture Strategy 
Climate change: The rate of change in climate over the last 100 years is 
equivalent to the rate of change of the preceding 1000 years. Rapid change in 
climate is an overarching pressure on the forests affecting both timber and 
environmental values. State of Environment Reporting indicates that the interior of 
BC is experiencing greater changes in warming than the coast. 
http://wlapwww.gov.bc.ca/soerpt/997climate/temperatureglance.html.  

Land use plans: Areas that were expected to serve as anchors for older and 
mature forest biodiversity, such as Parks, Old Growth Management areas 
(OGMAs) , and Ungulate Winter Ranges (UWRs) have been impacted directly and 
indirectly by MPB and fires. The assumptions that these conservation areas would 
provide mature and old growth for many decades is often no longer the case. For 
example, it has been suggested that harvesting will occur in Protected Areas in this 
region in relation to MPB.  

Strategic and tactical planning to support biodiversity, silviculture, and 
salvage harvesting: This SS workshop seeks to identify the best silviculture 
opportunities to maintain and enhance habitat supply. The primary step in reducing 
impacts is to undertake high quality planning to design salvage harvest approaches 
that either avoid or sensitively address biodiversity, key habitat values, and species 
at risk or of management concern. If too many habitat elements are removed or 
damaged under the pressure to manage mountain pine beetle or fire salvage, even 
the best silviculture strategies will not be able to create what has been removed. 
The supply of habitat can be sustained by avoiding salvage of riparian areas, 
OGMAs, Wildlife Tree Reserves (WTRs), UWRs, and other areas designed for 
managing biodiversity. Key habitat elements can be maintained by retaining live 
mature and old stands. Trees left today will support both habitat and timber supply 
in the future.  

4.3.2 Key Environmental Concerns in the Cranbrook TSA   
Understanding the implications of Silvicultural Strategies from a habitat / ecosystem 
perspective requires an overview of the current state of the environment. Key concerns 
include:  

Lack of old growth forest at low to mid elevations. Historic harvesting, fires 
(natural and those exacerbated by fire suppression), and a high percentage of 
private land all have historically impacted the natural seral stage distribution in 
these landscapes. Ecosystems primarily affected include the Ponderosa Pine, 
Interior Douglas Fir and Interior Cedar Hemlock zones where there are extreme 
deficits for the amount of old forest available. In addition, natural processes have 
been severely curtailed, resulting in high deviation from range of natural variability 
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at the stand level. Mid-elevation MSdk forests are also affected, but to a lesser 
degree than lower elevation.  
Extreme under-representation in Protected Areas, coupled with high percent 
private land. Table 7 summarises the percent protected and the percent in private 
land for the main BEC forested subzones relevant to the TSA. Lack of adequate 
representation in PAs, coupled often with a high percentage of private land 
(particularly for the IDF and PP zones) which often results in high degree of 
change from natural, significantly increases risks for the low elevation ecosystems 
in the Cranbrook TSA.  

 

Table 7. Proportion of protected and private land for selected biogeoclimatic  
units in the Cranbrook TSA (ha). 

 Protected % * Private % *
Atun 31 0 

Atunp 33 0 
ESSFdk 25 3 

ESSFdkp 41 3 
ICHdm 2 3 
ICHmk 12 20 
IDFdm 4 28 
IDFun 14 43 
MSdk 13 12 
PPdh 5 25 

* data summarised from larger landscape of Cranbrook, 
Invermere, Golden, Arrow, and Kootenay Lake Districts.  

 

Loss of riparian habitat. Historic and extensive harvest in riparian ecosystems 
has resulted in highly impacted riparian throughout the TSA. Loss of large 
structures results in the loss of productive and highly diverse habitat types, as well 
as having significant implications to hydrologic processes.  

Loss of natural processes within the NDT4. The need for restoration within the 
NDT4 ecosystems (IDF and PP BEC zones) is well known, and a management 
plan to deal with this is underway as part of the Trench Restoration Plan. There 
remain economic difficulties in undertaking the restoration activities outlined in the 
restoration plan (finding markets for small piece sizes, determining funds to support 
restoration etc). Lodgepole pine is not very prevalent but does exist within the 
NDT4 types, and in addition, restoration reduces the probability of catastrophic 
fires adjacent in these areas, so synergies between the existing management 
plans and new type 1 silvicultural strategy budgets should be sought.  
Endangered species. Cranbrook TSA has one of the highest densities of 
endangered species in the province (Table 8). Endangered species include many 
NDT4-related species and also the larger wide-ranging species such as grizzly 
bear and mountain caribou. 

 

Table 8. Endangered species found in the Cranbrook TSA. 
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English Name BC Status Identified Wildlife 
Rocky Mountain Sculpin BLUE  
Cutthroat Trout, lewisi subspecies BLUE  
Bull Trout BLUE  
Coeur d'Alene Salamander BLUE I (MAY 2004) 
Rocky Mountain Tailed Frog RED I (MAY 2004) 
Northern Leopard Frog RED I (MAY 2004) 
Painted Turtle BLUE  
American Bittern BLUE  
Great Blue heron, herodias subspecies BLUE  
Swainson's Hawk RED  
Peregrine Falcon, anatum subspecies RED  
Prairie Falcon RED  
Sharp-tailed Grouse, columbianus subspecies BLUE  
Sandhill Crane BLUE  
Long-billed Curlew BLUE I (MAY 2004) 
Flammulated Owl BLUE I – IDAHOENSIS SSP. (2004)
Western Screech-Owl, macfarlanei subspecies RED I (MAY 2004) 
Short-eared Owl BLUE I (MAY 2004) 
White-throated Swift BLUE  
Lewis's Woodpecker BLUE I (MAY 2004) 
Williamson's sapsucker, nataliae subspecies RED  
Bobolink BLUE  
Northern Long-eared Myotis BLUE  
Townsend's Big-eared Bat BLUE  
Least Chipmunk, oreocetes subspecies BLUE  
Red-tailed Chipmunk, ruficaudus subspecies RED  
Southern Red-backed Vole, galei subspecies BLUE  
Grizzly Bear BLUE I (MAY 2004) 
Fisher RED  
Wolverine, luscus subspecies BLUE I (MAY 2004) 
Badger RED I – JEFFERSONII SSP. (2004)
Caribou (southern population) RED I (MAY 2004) 
Bighorn Sheep BLUE  
Checkered Skipper BLUE  
Clodius Appolo, altaurus subspecies BLUE  
Mead's Sulphur BLUE  
Dione Copper RED  
Eastern Tailed Blue BLUE  

 

Access Management. Access sensitive species and ecosystems are common 
within this TSA. In particular, grizzly bear and mountain caribou populations are 
highly susceptible to uncontrolled access. In addition, access throughout the drier 
ecosystems has large implications due to spread of invasive species (and 
exacerbated by cattle grazing impacts in some areas). 
Loss of stand-level attributes. Loss of natural processes (particularly fire-
maintaining or mixed severity fire regimes), combined with historic harvesting for 
railway ties, and lumber have resulted in extensive loss of larger structures at the 
stand level throughout lower to mid elevation sites.  
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4.3.3 Landscape/Watershed Values Placed at Increased Risk due to MPB and 
Fire and associated management.  

KBLUP variance allows harvest of lodgepole pine in caribou habitat. The 
southern Purcell caribou herd is at high risk of extirpation. The 2004 variance to the 
KBLUP which allows removal of lodgepole pine stands within the caribou zone, 
provided the stands meet certain conditions, has the potential to lead to additional 
road networks and creation of habitat suitable for other ungulates. Planning is 
required to ensure that any salvage roads in caribou habitat are immediately 
closed (to prevent both summer and winter access), plus landscape level planning 
is needed to ensure newly created poor quality habitat does not limit access to 
available suitable habitat would reduce risk for this species. Removal of roads 
would have the added benefit of increasing the forested landbase. Silvicultural 
strategies within core caribou habitat should promote alternative species replanting 
(non-pine) to compete with natural regeneration, plus clumpy / patchy planting 
distribution as outlined in caribou reports (e.g. Stevenson et al 20016). Within this 
area, connectivity corridors are also identified (e.g. Kinley and Utzig 2001), and 
these should be thinned / slashed as appropriate to improve movement between 
core areas.  
Access Management for grizzly bears. Access management is known to be 
difficult in BC, and perhaps particularly in Cranbrook TSA. Additional access 
provided by salvage activities could be mitigated immediately by pulling out and 
recontouring roads in sensitive areas. This process would have the additional 
benefit of increasing the forested landbase.  
Access management and invasive species (including grazing). Planning to 
ensure additional access to areas does not exacerbate an already large invasive 
plant species problem is necessary. Invasive plants follow roads, and are also 
brought in by cattle-grazing. This issue is largest in the lowest elevation dry 
ecosystems, but is relevant throughout all ecosystems.  
Changes to aquatic ecosystems and species and water quantity and quality. 
Changes in hydrology can be estimated by equivalent clear cut area (ECA) and 
road density. The higher the ECA and the higher the road density the faster the 
runoff occurs and the higher the peak flows and the greater the risk of changes in 
channel morphology, bank stability, and sediment transport into streams. Access 
also provides for a greater numbers of stream crossings channelling of overland 
flow. Absence of a tree overstory increases soil temperature and the temperature 
of runoff adversely affecting temperature sensitive species such as salmon and bull 
trout and wetland ecosystems. Risk can be reduced through speeding hydrological 
green-up and increased emphasis on maintaining vegetation or planting into 
riparian ecosystems that have lost overstory. This is especially important in the 
following areas with higher environmental values and now at greater risk such as:   

1. fish-bearing streams 
2. Wetlands 
3. Temperature sensitive streams 
4. Community watersheds 
5. Areas where natural riparian forests have been lost historically.  

                                                 
6 http://wlapwww.gov.bc.ca/wld/documents/techpub/r26_mtcaribou.pdf

 
 

  
Page 17 March 24, 2006 

 

 

http://wlapwww.gov.bc.ca/wld/documents/techpub/r26_mtcaribou.pdf


Type 1 Silviculture Strategy: Cranbrook T.S.A.  Version 1.0 

 

Loss of mature and old forest: The continuing loss of primarily mature and old 
forest over the next 5 – 1five-years will exacerbate the already existing deficit of old 
forest. Existing OGMAs are being avoided for harvest to date, but resources are 
lacking to field check, monitor, or respond to forest health considerations in 
OGMAs. Where possible, OGMAs can be designed to minimize MPB risks by 
selecting mixed species stands. Elsewhere, uniform stands of pure pine limit 
opportunities for mixed species retention. In sites like these, replacing OGMAs 
infested by MPB with other older stands may be an option to retain old forest in the 
short and midterm. Silviculture treatments, thinning and pruning may be 
appropriate to recruit younger stands more quickly and bridge the midterm when 
older forest stands will be at their lowest point.   
Reduced Landscape Connectivity: Clearcut harvesting to remove infested pine 
from mixed stands, extensive clearcuts in pine-dominated watersheds, and 
intensive large scale fires limit stand structures that serve to connect habitat across 
a landscape. The need for landscape connectivity is especially acute in low 
Biodiversity Emphasis Landscape Units. Maintaining or restoring forested riparian 
areas plus wildlife tree patches offers an option to retain landscape connectivity. 
Depending on species composition and clear cut levels, areas managed for 
moderate or high biodiversity also benefit from additional management for 
connectivity. Maps and summaries of retention and pine mortality, condition of 
OGMAs, condition of riparian areas, condition of WTPs and other reserves by 
watershed and will help identify deficiencies and focus priorities for both retention 
and silviculture treatments such as under-planting.  
Loss of large older and mature sized forest patches from the landscape: 
Larger young and older patch sizes are a characteristic of NDT 3 landscapes that 
traditionally experiences large-scale disturbances. Managing to maintain a 
continuous supply of the various patch sizes over space and time poses a daunting 
task when overlaid by MPB patterns of infestation. Landscape patterns persist for 
decades and impacts of poor design persist and are not easily restored. Advance 
planning that identifies future large leave (i.e. no salvage) areas is key to ensuring 
a functional landscape in future.  

Loss of green wildlife trees and coarse woody debris. Direct impacts of MPB 
infestation can enhance supplies of wildlife trees (a boom of usually ‘low quality’ 
dead trees and CWD) in the short to medium term, which is then followed by an 
absence of standing and dead trees for a long period. Dead wood for dead wood 
obligate species will come from standing mature trees today that will die in the 
midterm and fall. Strategies to retain coarse wildlife tree and woody debris supply 
through time are a critical part of planning. Identifying approaches that also 
minimise removal of high quality wildlife trees will bridge the immediate gap in 
habitat supply.  
Increase in roads and access: Many species at risk or of management concern 
are negatively affected by roads, due to disturbance by people, increases in 
predator access, increases in poaching, and lack of refugia of high quality habitat. 
Access and roads will increase significantly with negative impact to species 
including grizzly bear, moose, caribou, salmon, and fish species. Access 
accompanying salvage is of serious concern so increased emphasis on managing 
road impacts is warranted. Reducing road density and increasing road 
rehabilitation and drainage can significantly reduce impacts. Planting secondary 
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roads and landings has a short term habitat benefit as well a long term timber 
benefit.   

Increased cattle use:  Expansion of grazing into riparian that was previously 
inaccessible provides an added impacts to already highly impacted aquatic 
systems. Cattle will be a concern for managing habitat and reforestation. When 
designing silviculture treatments enhance existing barriers to cattle access need to 
maintain and enhanced.   

4.3.4 Silviculture options to address environmental values at risk 
Silviculture treatments that effectively mitigate impacts to environmental values in 
areas where treatments would not normally be carried out. The following areas and 
silviculture treatments can be explored at workshops using local TSA/TFL 
knowledge. 

• Hydrologic recovery in community watersheds;  

• Maintaining / recovering High Value fish streams; 

• Maintaining / recovering all riparian areas with high dead pine component;  

• Maintaining / recovering Temperature Sensitive Streams; 

• Maintaining values in Old growth Management Areas with a high 
percentage pine; 

• Promoting attributes in recruitment Old Growth Management Areas;  

• Promote recovery / restoration in Ungulate Winter Ranges; 

• Effectively employ Wildlife Habitat Areas (Habitat for Species and 
ecosystems at Risk); 

• Maintain values in Wildlife Tree Retention areas; 

• Areas identified for enhanced retention; and 

• Recover existing secondary roads and landings (increases THLB and 
reduces access and runoff). 

Type 2 silviculture strategies can better assess timber and environmental benefits 
and costs of treatments in these types of areas. To reduce the impact on the 
environment the areas at highest risk need to be selected first. 

Within the boundaries of MPB or fire salvage:  

• The ecological consequences of salvage and options to reduce impacts 
have been laid out in detail and include the need to plan before 
catastrophes occur to ensure that large areas are retained without any 
salvage and to ensure salvage is appropriate in its timing and intensity 
(Lindenmayer et al. 20047). Note, it is assumed in the Chief Forester’s 2004 
rationale (uplift for fire salvage) that appropriate strategies for maintaining 
biodiversity values within salvage areas are in place at the operational 
level.  
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Best management practices should be standard practice in all areas identified for 
salvage and include both stand and landscape level practices (based on Bunnell 
2004):  

Stand level:  

• Retain non-pine species. This increases the biodiversity values retained, 
provides timber sources for the future (direct and seed sources), provides 
for longer term stand structures on site etc.  

• Retain some dead pine around other species to increase windfirmness, 
create a physical buffer (which will decrease loss of wildlife trees through 
WCB), etc.  

• Retain small groups of dead pine within the body of the salvage, to create 
habitat in the short term, increase future heterogeneity, and create a supply 
of woody debris through time 

• Retain some heterogeneity in understory control (i.e. create understory 
patchiness) 

• Leave any slash >15cm in diameter where it lies, to create habitat, and 
increase future productivity.  

• Follow riparian guidelines as outlined by FPC 

• Avoid harvesting or mechanical use within 20m from S3 and S4 streams 

• Reserve riparian and upland hardwoods, to maintain habitat supply through 
time and potentially to produce future timber 

• Create tall stubs / cavity trees where other wildlife true trees cannot be 
maintained.  

Landscape Level:  

• Plan salvage blocks and reserve blocks to be large in size, to avoid 
excessive fragmentation and roading of all areas 

• Avoid salvage in select areas where pine is <40% of the stand 

• Exit salvage areas rapidly, and deactivate roads, spurs, trails to prevent 
access.  

• Reserve at least half of areas for salvage that are ungulate winter range 

• Leave areas should include areas in which there are high densities of fish 
species that are highly sensitive to salvage logging.  

 

In addition, silvicultural activities can be used to promote supply of habitat 
attributes:  

Under-planting unsalvaged areas Natural regeneration may be the best 
environmental option unless there is an environmental benefit to speeding 
reforestation. Generally the areas that have conservation emphasis and where 
under-planting is advisable are areas such as: 

• Community watersheds:  
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• High value fish streams 

• Temperature Sensitive Streams 

• Riparian areas with high pine content 

However, note the conflict between under-planting (or other silviculture) and 
Workman’s Compensation Board regulations - - in all cases where silviculture 
occurs, ensure spatial planning is used to reduce loss of wildlife trees from the 
area. This trade-off should be assessed on a case-by-case basis to ensure loss of 
wildlife trees does not outstrip potential benefits of speeding regeneration.  

Under-planting in riparian areas. Not all riparian areas benefit from accelerated 
regeneration however actions that reduce stream temperatures for salmon, creek 
resident trout, and species at risk (bull trout) under-planting can mitigate impacts. 
Planting of alternate species such as cottonwood and spruce where ecologically 
appropriate promotes shade and species diversity. However, note the conflict 
between under-planting (or other silviculture) and Workman’s Compensation Board 
regulations - - in all cases where silviculture occurs, ensure spatial planning is used 
to reduce loss of wildlife trees from the area. This trade-off should be assessed on 
a case-by-case basis to ensure loss of wildlife trees does not outstrip potential 
benefits of speeding regeneration. 

Upland under-planting to speed hydrologic green-up. High value fish stream, 
temperature sensitive streams and community watersheds benefit from under-
planting in unsalvaged areas as this affects the rate and timing of runoff. However, 
note the conflict between under-planting (or other silviculture) and Workman’s’ 
Compensation Board regulations - - in all cases where silviculture occurs, ensure 
spatial planning is used to reduce loss of wildlife trees from the area. This trade-off 
should be assessed on a case-by-case basis to ensure loss of wildlife trees does 
not outstrip potential benefits of speeding regeneration. 

Under-planting diversity. Selecting species to increase the diversity when site 
conditions permit, and avoid pine species where other species such as Douglas fir, 
cottonwood, spruce, larch, cedar, and hemlock can be successful. 

Wildlife trees and Workers Compensation Board regulations. Finding ways to 
maintaining high value wildlife trees on-site during salvage is key to maintaining 
future habitat supply. Identifying areas of no salvage is one approach, and using 
buffers of pine around high quality leave patches is also possible. In addition, 
timely entry into a site (when there tends to be lower hazard) combined with the 
use of qualified wildlife tree assessors allows a reduction in the loss of wildlife 
trees.  

Thinning mid seral and mature forest to speed recovery of old growth 
structure habitat strategy. Old forest attributes can be developed more quickly 
through spacing of younger forests identified in non pine recruitment OGMAs and 
in non-pine WTPs.    

Road rehabilitation habitat strategy: Rehabilitating landings and roads and 
replanting roads especially in block or short spur roads. Reclaiming some of this 
area potentially lost to forest productivity will benefit both timber and habitat supply, 
while reducing impacts to forest dependent species. See also species/habitat 
specific recommendations. 
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A timber quality objective. There is a provincial goal to develop a future forest 
where 10% of the volume is in high quality timber from silviculture investment. 
Lower stocking densities produce stands that have a higher probability of 
producing higher quality timber. This goal similarly likely also results in higher 
habitat values than high density stands of the same volume. Spacing and pruning 
portions of the landscape provide increased habitat heterogeneity. Large areas of 
high stocking and density form barriers to movement for many species that can not 
persist or move through large area of continuous low quality habitat. 

Selected species strategies. Incremental silviculture treatments can be 
specifically developed to speed recovery of habitat elements in short supply. 
Options specific to individual species will be MU specific with knowledge of species 
habitat relationships.  

Table 9 provides specific information for the species that are considered most impacted 
by loss of mature and older pine forests. 

Table 9. Species most impacted by the loss of mature and old pine forests in the Cranbrook TSA. 

Species/ Habitat Concern Habitat supply requirements 

Ecosystems 

Bull Trout Cool streams/ natural levels 
of debris 

Focus on green-up and rapid development of 
shade. Plant deciduous species and spruce as 
appropriate. Ensure level of debris in stream is 
appropriate to maintain stream structures. 

Tailed Frog Cool streams / natural levels 
of debris 

Focus on green-up and rapid development of 
shade. Plant deciduous species and spruce as 
appropriate. Ensure level of debris in stream is 
appropriate to maintain stream structures.  

Mountain 
Caribou 

Loss of habitat due to 
harvest of moderate quality 
stands.  

Ensure harvest of pine does not lower habitat 
quality at the stand or at the landscape level 
(i.e. through predator enhancement, or 
reduction in connectivity).  Increased disturbance from 

additional access.  Close roads, spurs, and trails immediately to 
reduce access in summer and winter. Full 
deactivation and recontouring is required, 
otherwise access will continue.  

Increased habitat adjacent to 
high quality habitat for other 
ungulates and associated 
predators.  If salvage does occur ensure large movement 

corridors to adjacent stands remain unsalvaged Loss of mobility through 
salvaged (and unsalvaged) 
areas.  

Grizzly bear Access sensitive Comprehensive access management required, 
particularly ensuring that large areas remain 
unroaded (or unvisited) for long periods (e.g. 10 
years). Ensure salvage activities do not 
exacerbate existing access concerns.  

 

 

Black Bear 
Examine whether understory burning combined 
with thinning could promote local berry 
production in appropriate areas.  
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Species/ Habitat Concern Habitat supply requirements 

Ecosystems 

Riparian (sp / 
ecosystems) 

 Diversify species, and speed-up green-up to 
promote shade and diversity in riparian areas 
as appropriate.  

Grassland 
Species (e.g. 
badger, curlew, 
grouse, 
bobolink etc) 

Restoration of NDT4 As per trench restoration plan (and legal 
objectives for UWR). Identify whether budgets 
available for SS could be used to promote 
NDT4 restoration?  

Fisher (Largely extirpated from this 
region).  

Requires intact riparian habitats.  

Ungulates Winter range – loss of 
suitable habitat due to 
ingrowth at low elevations.  

Winter: implement plan in place for restoration 
of NDT4 types.  

 
Spring range – concern over 
ingrowth at higher 
elevations.  

Spring: At higher elevations (usually outside 
THLB) fire suppression similarly causing loss of 
open / natural early seral. Ingrowth / fuel 
management also has potential to reduce future 
fire risk.  

Northern 
Goshawk  

Mature forest stands Maintain, and plan for future larger old and 
mature forest stands 

Flammulated 
Owl 

Mature forest Maintain, and plan for future larger old and 
mature forest stands 

American 
Marten 

Stand structure over story 
plus CWD  

Continuity of habitats across landscape through 
time. 

Landscape connectivity 

Old Forest 
Ecosystems 

Loss of later seral species as 
old seral 

Promote diversity of species (particularly non-
pine species) as appropriate. Cedar/ hemlock / 
spruce / larch. Particularly where vets remain in 
existing stands. Do not salvage or log these.  

 

4.3.5 Additional habitat issues identified beyond the scope of a Silviculture 
Strategy 

In conversations with district staff and others, a number of priority elements were 
raised which are relevant to habitat supply over time, but which do not obviously fit 
within the budgets raised under this program. The following provide some very 
specific projects which should be considered.  

Implement FRPA Habitat protection measures within Cranbrook TSA. MoE 
staff identify an inability to implement available policies for protection of wildlife 
habitat (e.g. WHAs, ID of Fisheries Sensitive Watersheds, and Wildlife Habitat 
Features) due to lack of staff time available. Very high priority to implement the 
allowed 1% in core habitat areas. Note that a 1% netdown is not modeled within 
TSR because it has not been implemented in this district (CF 2005).  
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Develop markets (or subsidies) to promote restoration of NDT4. High priority 
for habitat restoration relating to a wide range of species (legislated as ungulate 
winter range, but includes a wide variety of other grassland / open forest / open 
range species). Requires incentives to implement trench plan.  
Inventory gaps:  
A) A spatial plan showing higher conservation value areas is required to plan a co-

ordinated response to MPB and fire salvage. This framework can help guide 
salvage and set priorities for reserving trees. This project should be a priority 
step (at the district level) to setting area based priorities for silviculture 
strategies, and to identify timber and habitat supply challenges. Field review of 
existing conservation emphasis areas will help assist where to invest. Inventory 
needs include: a) identifying area locations of species and ecosystems at risk, 
b) confirmation highly sensitive areas with respect to access, c) and c) 
candidate WHAs for Identified Wildlife. Identification of listed ecosystems and 
plant communities are needed to guide restoration away from these sites. 

B) Summarising level of risk by watershed (based on percent Pl, current ECA, 
harvest levels to date) etc may provide a way to prioritise application of habitat 
strategies. E.g. in areas with high harvest to date combined with high percent 
pine should be identified to ensure no species other than Pl are removed.  

Access and roads. Accessing large areas in the short-term (effectively allowing 
access over a large percentage of the landbase at one time) has massive impacts 
on habitat values: habitat suitability can be significantly reduced for some species, 
while the spread of invasive species is promoted. Reducing and managing access 
is paramount to sustain habitat and biodiversity values into the future.  

Deciduous species and existing silviculture and harvest practices. Given 
climate change, and the environmental impacts of MPB and fires, the status of 
deciduous species requires immediate review. Removal of deciduous species 
during harvesting and subsequent treatment as ‘brush species’ in order to release 
conifers reduces both habitat and timber options. Maintaining deciduous species 
such as aspen, birch, and cottonwood post-harvest will reduce immediate early 
seral habitat supply and also longer term diversity. This is a provincial-wide issue 
that affects the future supply of habitat and timber in areas dominated by pine 
forests. 

Climate change. Climate change means that trees species planted or naturally 
regenerated today will mature in a different climate just as the trees we harvest 
today developed under different climatic conditions. The tree species selection 
guides are based on former climates. Planting to diversify tree species may be a 
better investment as a hedge against climate change. Increased stand level 
diversity is also considered a prudent strategy and the acceptance of higher portion 
of the landscapes as mixed wood forests. A project to identify future appropriate 
species mixes on a regional basis would be a prudent investment.  

Mining and Seismic Rehabilitation. Extensive areas have been denuded as a 
result of explorations in the south east of the district. Promote moving these areas 
back into forest productivity which will increase habitat values, and similarly 
increase future timber supply.  
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Old Growth: protect all old stands in under-represented landscape units and BEC 
units until recruitment can fulfill the requirements necessary for old growth 
distribution that is compatible with the estimated range of natural variability 

Representation in Protected Areas: Complete a network of representative 
protected areas through establishment of Goal 2 areas, use of OGMAs and other 
mechanisms to protect ecosystems that are presently under-represented 
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5.0 Summary of TSA Issues by Period 

5.1 

5.2 Midterm 

5.3 

Short term 
No timber supply issues exist in the short term as the current AAC will be maintained or 
increased to salvage MPB impacted wood. Habitat supply issues exist in the short term 
because of the salvage and/or mortality associated with the MPB.  Pressure will be put 
on habitat values and watersheds by elevated harvest levels, loss of older Pl stand 
types, and increases in the amount of active road.   

The midterm is likely to see reductions in timber supply to levels below the TSR3 base 
case forecast.  Salvage harvesting will have ended and harvest will be focused on 
remaining mature non Pl stands.  Harvesting of these currently existing natural stands 
will occur in the front and middle portions of the midterm trough, while the back end will 
be made up of the first managed stands coming online.  These stands will be young and 
have small piece size, and thus will put pressure on the log quality profile. 

The supply of habitat needed to maintain current fish and wildlife populations and 
maintain biological diversity and complexity will be at high risk because the remaining 
mature and old forests will be diminished in extent and fragmented in distribution. In 
addition, it is expected that remaining mature and older forests in the THLB will be under 
pressure to provide timber harvesting opportunities.  At the start of the midterm, many 
watersheds will have high ECAs from the impacts experienced in the short term and 
further harvesting may create significant hydrological risks.  In addition, some of the 
tools originally designed to help maintain biological diversity will have been severely 
impacted by MPB (OGMAs, WTPs, Riparian Areas, Parks, etc). Only the live tree 
species left today will be available to bridge the midterm habitat supply gap. 

Long term 
Long term harvest levels are projected to be above TSR3 levels because of 
underestimated managed stands site indexes but be below potential maximum 
productivity because of poor or no regeneration on MPB impacted sites that have no 
reforestation obligations.   Long term harvest levels are most sensitive to the size of the 
THLB, and the productive capacity of the land base.  A site index adjustment project is 
necessary to update the inventory data to better reflect the growth potential of 
regenerating stands and understand the long term capacity of the land base. 

Timber quality may improve over that experienced at the back end of the midterm trough 
but it will remain depressed relative to current levels because of short rotations and 
focus on volume production.   

Environmental values, including habitat quality and quantity, will likely have recovered 
somewhat from the worst period near the front of the midterm trough, but will remain 
under pressure indefinitely due to an extensively roaded land base growing timber on 
short rotations (50-100 years).  In addition, climate change has the potential to change 
ecosystems and species habitats in unknown and potentially dramatic ways in the long 
term. 
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6.0 Opportunities to Address TSA Issues 
Prior to the district workshop, background information was used to identify the following 
silvicultural strategies as having potential to address timber and habitat issues at the 
TSA level. Each of these potential strategies was discussed during the workshop to 
clarify or refine them and/or add new strategies.  Each strategy was assigned an 
effective opportunity area based on data and local knowledge.  The impact on Timber 
Supply, Quality, and Habitat were estimated and each strategy was given a ranking of 
High, Medium, or Low in addressing the three targets summarized in Table 10. 

Table 10.  Summary of potential silviculture strategies to address TSA issues. 

Timber Supply 
Effects 

Opportunity 
Strategy in Next five-

years (ha) Short Mid 

Cost/ha Quality Habitat Rank ($) Long
TS1 a-b. Late rotation fertilization (40-80years 
old) non-Pl 16,500 ++ ++  + +/- 400 H 

TS1 c-d. Late rotation fertilization (81+years 
old) non- Pl 

810,500 + +  + +/- 400 H

TS2 a-b. Young stand fertilization (non Pl) 10,500  +++  + ++ 400 H 

TS3 a-b. Space/fertilize repressed Pl  200  + +++ + ++ 1000 L 

TS4 a. Spacing (drybelt Fd) 20,000  ++ +++ ++ ++ 600 L 

TS4 b. Spacing non-Pl <= 20 years old, 5000-
10000 sph 40,000  + + + + 600 M 

TS4 d. Spacing repressed Pl stands 100   +++ ++ ++ 600 L 

TS4 e. Spacing high value stands where CT 
is anticipated 100  ++ +++ ++ ++ 600 L 

TS5 a.  Plant, no potential for salvage, safe 
areas (timber focus, 2003 fires) 2500   +++  ++ 700 H 

TS5 b.  Fill-plant, old FG areas now MOFR 
responsibility (timber focus, 
bears/porcupines) 

2000  + ++ + + 700 H 

TS6 a-b.  Site prep and planting 2500   +++  ++ 1700 H 

TS7 a. Rehab backlog areas 250  + +++ + +/- 2100 H 

TS7 b. Maintain backlog areas (brush, space) 2000  + +  ++ 600 H 

TS7 c. Rehab non-merch Pl and Fd/Pl stands 5000  + +++ ++ + 1700 M 

TQ1 a-b. Pruning non-Pl stands < 20 years 
old 450    ++ ++ 800 L 

TQ1 c. Pruning NDT 4 Stands to reduce 
crown size (OR, OF, MF) 1000    ++ ++ 800 L 

TQ2 a. Manage for long rotations, partial cut 
and fertilize 5000    ++ ++ 400 L 

TQ3 a. Manage for higher stocking levels for 
MSR 40,000    ++ ++ 800 M 

HS1 a-c. Planting Non-THLB sites with no 
reforestation obligations (habitat focus) 1600     + 700 H 

HS1 d. Planting reclaimed roads and landings 
(habitat focus) 100     ++ 700 L 

HS2 a-b. Site prep. and plant (habitat focus) 300     ++ 1500 H 

HS3 a. Spacing/thinning in NDT4 
(ingress/encroachment) 100,000  + + ++ ++ 600 H 

HS3 b. Spacing/thinning mid-seral to mature 
for old growth attributes 500  + + ++ ++ 600 H 
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HS4 a. Burn to improve habitat quality in 
NDT4 ecosystems 25,000     ++ 50 H 

HS4 b. Burn to improve habitat quality in 
NDT3 ecosystems affected by MPB 500     ++ 100 H4

HS5 a. Treat for invasive weed species 100,000  + +  ++ 100 H 
9HS6 a. Manage for long rotations (partial cut) 5000  + + + ++ 0 M 

 

The following sections provide additional detail on the potential strategies.   

6.1 Potential Strategies to Improve Timber Supply 
The following table (Table 11) provides detail regarding potential timber supply 
strategies.  The information presented reflects discussions at the workshop and provides 
additional information for each strategy and how they were ranked. 
 

Table 11.  Timber supply strategy details. 

Strategy Workshop Comments / Discussion Timing of Anticipated Benefits Benefit 
3Fd -17mThese stands will be candidates for harvesting near 

the front end of the trough.  The intent is to add 
volume to these stands to reduce the depth of the 
front end of the trough.  Focus is Fd or Lw stands 
first as it has a greater response than Sx.  Moisture 
limited sites (drybelt) should be avoided. 

/ha per 
application.10  TS1a-b Late rotation 

fertilization of near 
mature Fd, Lw and 
Sx stands (wetbelt 
stands 40-80years 
old)  

Sx -11 m3/ha per 
application. Short to 

Midterm  
Benefit realized over 
10 year period.    

Priority = High (one of the few opportunities to 
influence the front end of the trough). 

 
 

These stands will be candidates for harvesting near 
the front end of the trough.  The intent is to add 
volume to these stands to reduce the depth of the 
front end of the trough.   Moisture limited sites 
(drybelt) should be avoided. 

No North American 
data but response 
could be similar to 
younger stand 
benefits described 
above. 

TS1c-d Late rotation 
fertilization of older 
Fd, Lw, and Sx 
stands (wetbelt 
stands 81-140years 
old)  

Short to 
Midterm  

Priority = High as a trial. Response is less certain 
as data is limited on treating older stands; therefore 
a trial is suggested for stands at the younger end of 
the range. 
These stands will be candidates for harvesting in 
the mid-back end of the trough.  The intent is to 
add volume to these stands more quickly through 
several fertilizations at 10 year intervals.  This will 
make these stands available sooner or have more 
volume at time of harvest.  Moisture limited sites 
(drybelt) should be avoided.   

Fd - 17m3/ha per 
application.   
Sx - 11 m3TS2 a-b. Young 

stand fertilization (Fd 
and Sx) 

/ha per 
application. Back end 

of Midterm   Priority = High.  The intent is to focus on Fd or Lw 
first and Sx as a trial, some concerns around 
terminal weevil. Once the risks associated with 
MPB are reduced, treatment of younger Pl stands 
will become a high priority with very large potential 
benefits. 

Benefit realized over 
10 year period.   

                                                 
9 Treatment costs and revenues are considered equal. 
10
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Strategy Workshop Comments / Discussion Timing of Anticipated Benefits Benefit 
Several recent small scale studies have shown 
spacing and fertilization of these stands has the 
potential to break them out of their stagnant 
condition and promote height differentiation.   

Bring stands back 
into the THLB 
(~150m Mid to 

Long 
Term 

TS3 a-b. 
Space/fertilize 
repressed Pl 

3/ha) or 
improve their 
merchantable volume 
(~100 m

 
3Priority = Low due to uncertainty of success. /ha).  

Spacing in layer 3 to thin out stagnant thickets will 
help to realize more merchantable volume in 
subsequent entries.  Some stands will also require 
treatment of layer 2 to achieve the objective.   

It was assumed that 
an additional entry 
into the stand would 
be possible if 
treatment occurs (15-
30 m

TS4 a. Spacing 
(drybelt Fd – 
Managed Forest 
Types) 

Mid to 
Long 
Term 

Priority = Low – timber and non-timber benefits 
would be achieved (habitat, urban interface fuels 
reductions) but other strategies were more 
important in the short term; OF/OR treatments will 
provide more non-timber benefits. 

3/ha). 

 TS4 b. Space non-Pl 
stands <= 20 years 
old, 5000 – 10000 
sph 

Improve merchantability of remaining stems; 
reduce time to 1 Mid to 

Long 
Term 
 

st entry (technical rotation). Maintain productivity 
of the THLB.  

Priority = Moderate. 

Bring stands back 
into the THLB 
(~150m

Test the potential to break these stands out of their 
stagnant condition and promote height 
differentiation. Fertilize in the future if necessary. 

TS4 d. Space 
repressed Pl (no 
fertilization) 

Mid to 
Long 
Term 

3/ha) or 
improve their 
merchantable volume 
(~100 m

 
Priority = Low due to uncertainty of success. 3/ha).  

Opportunity to 
improve piece 
size/wood quality and 
provide a stand entry 
in the midterm. 

Not many stands available where CT would pay, 
should try some in non-Pl stands. TS4 e. Space high 

value stands where 
CT is anticipated 

Mid to 
Long 
Term  

Priority = Low due to limited stand availability. 

Ensuring that all of the THLB is promptly 
regenerated will have significant timber supply and 
habitat supply benefits.  Candidate areas are 
stands killed by MPB and/or other natural 
mechanisms and not salvaged, or areas that are 
salvaged and have no reforestation obligations on 
them (i.e. small scale salvage).  Planting under 
dead stems may be an option if done quickly - 
need to work with WCB to allow access – although 
there is concern over future access for other 
treatments (spacing, brushing, etc).  2003 fires will 
be the immediate focus.  

TS5 a.  Planting 
where there is no 
existing reforestation 
obligation and no 
potential for salvage 
harvesting (timber 
focus) 

Mid to 
Long 
Term 

Maintain productivity 
of the THLB. 

Priority = High.  One of the most cost effective 
ways to improve timber supply and habitat supply.  
Habitat supply would benefit most from 
regeneration in highly impacted/ high risk 
watersheds. 
Specific areas were declared FG and have since 
been affected by bear and porcupine damage to 
the point where they are not producing volume at 
levels assumed in TSR3. 

TS5 b. Fill plant 
areas declared FG 
that are MOFR 
responsibility but 
have dropped below 
MSS 

Mid to 
Long 
Term 

Maintain productivity 
of the THLB.  

Priority = High, fill largest gaps to ensure crown 
closure will occur. 
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Strategy Workshop Comments / Discussion Timing of Anticipated Benefits Benefit 
Some sites will require snag knockdown before 
they will be safe to plant, others will also require 
additional site prep (piling). The initial focus should 
be on the fires from 2003. 

 
TS6 a-b. Site 
preparation and 
planting 

Mid to 
Long 
Term 
 

Maintain productivity 
of the THLB. 

 
Priority = High (where economics are reasonable). 
There are still a few hectares of backlog NSR that 
require site preparation and planting or brushing 
and fill planting. In addition, there are sites that 
require brushing treatments to protect the 
investments that have already been made. 

Increase the size and 
maintain the 
productivity of the 
THLB. 

TS7a-b. Backlog 
rehab and 
maintenance 

Mid to 
Long 
Term  

Priority = High because productive land is not 
producing an appropriate crop or there is a 
significant potential to lose previous investments. 
Many of these areas are not included in the cut. 
However, they are often difficult to identify on the 
ground and make a commitment to the aggressive 
treatments that would be required to prepare them 
for planting. 

TS7 c. Rehab non-
merch. Pl or Fd/Pl 
stands 

Mid to 
Long 
Term 

Increase the size of 
the THLB. 

 
Priority = Moderate due to high costs along with the 
difficulty in locating and prescribing these sites. 

 
 

6.2 Potential Strategies to Improve Timber Quality 
Detail regarding potential timber quality strategies that were discussed in the workshop 
is presented in Table 12.   

Table 12.  Strategies to Improve timber quality. 

Strategy Workshop Comments / Discussion Timing of Anticipated Benefits Benefit 
Clear logs were not a priority for the TSA thus 
pruning was not deemed an economically 
suitable treatment at this time. 

TQ1. Pruning  NA NA 

This option does not fit with the objective of 
managing for a midterm trough.  It may be an 
option where harvest is constrained by non 
timber objectives that force longer rotations 
(VQOs MDWR, etc). 

TQ2.  Manage for 
long rotations, partial 
cut, and fertilize  

Larger piece sizes, 
diversity in log products. 

Long 
Term 

TQ3.  Manage for 
Higher Densities on 
a portion of the land 
base 

This was seen as a possible option but must 
be coordinated with other options that are 
promoting shorter rotations to fill the midterm 
trough. 

Long 
Term MSR grade timber. 
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6.3 Potential Strategies to Improve Habitat Quality 
Table 13 provides detail regarding the potential habitat supply strategies discussed in 
the workshop. 

Table 13.  Strategies to improve habitat quality. 

Strategy Workshop Comments / Discussion Timing of Anticipated Benefits Benefit 
Reforestation of non-THLB areas impacted by 
fires and MPB can improve habitat quality.  
The intention is to plant trees and/or shrubs 
with a habitat focus (use of broadleaves, 
diverse spacing, etc). Intent is to treat without 
removal of dead stems so there is a need to 
address this quickly by working with WCB to 
allow access.  Potential candidate areas 
include heavily impacted parks, riparian 
reserves/management zones

Improved habitat quality 
hydrologic recovery, 
improved recovery of pine 
dominated riparian for 
shade and reductions in 
stream temperature. 

HS1 a-b. Planting 
Non-THLB sites with 
no reforestation 
obligations (habitat 
focus) 

Continuous 

11, WTPs, and 
potentially OGMAs.   
 
Priority = High (HS1 c. Road and landing 
reclamation ranked Low). 
Reforestation of non-THLB areas impacted by 
fires and MPB can improve habitat quality.  
The intention is to plant trees and/or shrubs 
with a habitat focus (use of broadleaves, 
diverse spacing, etc). There is a need to 
address this quickly by working with WCB to 
allow access.  Potential candidate areas 
include heavily impacted parks, riparian 
reserves/management zones

HS2 a-b. Planting 
Non-THLB sites with 
no reforestation 
obligations where 
snag knock down or 
some other form of 
site preparation is 
required prior to 
planting (habitat 
focus) 

Improved habitat quality 
hydrologic recovery, 
improved recovery of pine 
dominated riparian for 
shade and reductions in 
stream temperature. 

Continuous 

7, WTPs, and 
potentially OGMAs.   
 
Priority = High (HS2 c. - road and landing 
reclamation ranked Low). 
This strategy has as a dominant focus toward 
habitat specific treatments aimed at reducing 
ingress / encroachment in historically open 
NDT4 stands in the Rocky Mountain Trench 
(OR, OF). 

Improved stand structure 
in drybelt Fd types. 
Reduce crown fire risk, a 
shift back towards stand 
structures with a range of 
natural variables(less 
stems and more 
understory). 

Short to 
Midterm 

HS3 a-b. 
Thinning/Spacing  There is also a desire to treat select late seral 

- mature stands where old growth attributes 
need to be accelerated (deficit LU – BEC 
Units). 
 
Priority = High. 
The primary focus is to follow-up NDT4 
spacing treatments with under-burning to 
promote historic ecological processes. Some 
drier south facing NDT3 sites with mixed 
species stands could also benefit where Pl 
has been removed or has dropped out of the 
stands. 

Improved stand structure 
in drybelt Fd types. 
Reduce crown fire risk, a 
shift back towards stand 
structures with a range of 
natural variables(less 
stems and more 
understory). 

HS4 a-b Under-burn 
to improve habitat 
quality 

Short to 
Midterm 

 
Priority = High. 

                                                 
11   Restoration of riparian ecosystems associated with the following areas will be key:  fish bearing streams, wetlands, 
temperature sensitive streams, and community watersheds. 
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Strategy Workshop Comments / Discussion Timing of Anticipated Benefits Benefit 
Maintain expected 
benefits from other 
treatments proposed in 
this strategy, make up for 
lack of historic funding 
and maintain weed issues 
in the Cranbrook TSA at a 
relatively low level 
(compared to other 
areas). 

There is a significant potential for invasive 
plants to increase with the level and wide 
distribution of harvesting that is required to 
deal with the MPB epidemic. Invasive plants 
have the potential to reduce the effectiveness 
of NDT4 treatments. 

HS5 a. Treat 
invasive weeds Continuous 

Priority = High. 

Partial cutting, particularly where the Pl 
component can be removed effectively, 
provides an opportunity to extend rotations 
and create stand structures that will be come 
less common over time. 

Larger diameter stems 
will be available for 
species with that habitat 
preference; premium logs 
goals will be promoted. 

HS6 a. Manage for 
long rotations  

Mid to 
Long Term 

Priority = High. 
 
 

6.4  General Stewardship Strategies 
Table 14 provides a list of general strategies that will assist in meeting the TSAs issues 
(timber supply / timber quality, habitat supply) but are not considered incremental 
silviculture strategies because they: 

• fall under basic licensee silviculture obligations, or  
• are considered outside the scope of a silviculture strategy (i.e. harvesting 

practices), or 
• are information gathering requirements. 

Table 14.  General stewardship strategies. 

Strategy Workshop Comments / Discussion 

Decrease regeneration delay and get stands online sooner.  Planting 
instead of relying on naturals may be considered in some ecosystems in 
the TSA.  MoE does not want planting to reduce biological complexity. This 
applies to all stands types. 

GS1.  Minimize regeneration 
delay. 

GS2.  Use improved planting 
stock (best available) 
whenever possible. 

Get stands online sooner, improve merchantable volume. 

GS3.  Protect Growing 
Volume, don’t CC low %Pl 
stands. 

Stands with Pl as a minor species. Remove only Pl or don’t harvest at all.  
Need to keep green timber growing and available for deficit period 
(midterm). 

GS4.  Partial Harvest during 
Deficit Period. 

Constrained areas (VQOs, MDWR, etc) in deficit period. Help to realize 
volume and will supply more premium logs (older stands). 

Regenerating stands where minimum harvest ages are above 
merchantability limits. Allowing short term flexibility to harvest younger 
stands could dramatically help in the midterm with smaller long term 
consequences. 

GS5.  Ensure Flexibility 
around Minimum Harvest 
Ages (midterm only). 

The current inventory was completed in 1992/93.  A 1997 inventory audit 
showed natural stand volume on the operable land base was 4.2% lower 
than the predicted inventory volumes, although the difference was not 
deemed statistically significant.  An update is also required to reflect losses 
from MPB. 

GS6. Forest Cover Re-
Inventory. 
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Strategy Workshop Comments / Discussion 

Adjusting site indexes in the inventory to reflect managed stand potentials 
will have the single biggest impact on timber supply of any strategy 
discussed in this report.  Ecosystem mapping meeting accuracy 
requirements set out by Forest Analysis Branch is required. 

GS7.  Complete a site index 
adjustment project. 

GS8.  Better define growth 
and yield predictions for 
complex stands (drybelt Fd). 

Yields for sites under selection management may be underestimated, need 
to keep green timber growing for use in the deficit period (midterm). 

GS9.  Protect growing volume 
from forest health threats. 

Non-Pl stands need to keep green timber growing and available for use in 
the deficit period (midterm). 

GS10.  Manage Tree Species 
for Diversity. 

Retain or establish non Pl species, including broadleaves, during spacing, 
thinning, or planting. 

Stands to be spaced, Leave clumps, low and high densities to also 
encourage a diversity of products and habitats. (relates to timber supply 
strategies). 

GS11.  Vary regenerated 
stand spacing. 

Watersheds with high wildlife values or extensive road systems. Need to 
limit access within forested land base when so much of it will be opened up 
all at one for salvage purposes. 

GS12.  Complete an Access 
Management Plan. 

GS13.  Complete Retention 
Planning associated with 
salvage. 

TSA as a whole, need to establish BMPs for salvage of timber and spatially 
identify areas where salvage is a lower priority than non-timber values. 
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7.0 Working Targets 
The following working targets were created using the current TSA situation as outlined in 
this document.  The targets reflect what the TSA would like to achieve through the 
implementation of this silviculture strategy.  It is recognized that it may not be possible to 
achieve all of the targets because of limited budgets or conflicts between targets, but 
they are presented to help frame high level objectives for the TSA. 

7.1 

7.2 

7.3 

Timber Supply Targets 
Short Term (0-20)    

 AAC uplift to level required to capture MPB mortality. 

Midterm (30-70 years) 
 Minimize the depth and duration of the midterm trough.  

Long Term (70years+) 
 Maintain long term harvest level at or near the productivity capacity of the land 

base (~1,000,000 m3/year). 

Timber Quality Targets 
Midterm 

 2% premium logs – house logs/peelers, > 20% MSR 

Long Term 
 5% premium logs – house logs/peelers, > 20% MSR 

Overall the intent is favour timber supply strategies over quality strategies where 
resources are limited. There is also a need to recognize the importance of MSR wood in 
the quality discussions in this TSA. 

Habitat Supply Targets 
Short Term 

 Retention strategy developed 
 Reforest 50% of WTP / OGMA / RMAs / other areas identified by a retention 

strategy, to reduced stocking levels where appropriate  
 Increased levels of broadleaved trees and other appropriate species on the land 

base 
Midterm and Long Term 

 Recover, maintain or improve the conservation status of all species (ensure 
forest practices do not make it worse) 
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8.0 Silviculture Strategy 
This section summarizes the preferred silviculture strategy developed at the Cranbrook 
TSA workshop.  First, the high priority strategies are outlined and then two different 5-
year implementation plans/budgets are presented.  The idealized plan/budget reflects 
TSA needs over the next five-years and was not constrained by anything other than the 
availability of stands for treatment, desire to complete the treatments, and logical 
timelines for treatments.  The constrained plan/budget reflects a five year flat-line budget 
that is relatively consistent with historical funding levels for incremental silviculture12.  
This plan/budget illustrates where resources would be allocated if resources were 
limited. 
 

8.1 High Priority Strategies 
The workshop group in the Cranbrook TSA considered the following strategies to be 
high priority for implementation in the next five years.  The treatment of Pl stands was 
avoided because of the risk associated with MPB; spacing and fertilization treatments 
that can begin in approximately 10 years have the potential to add significant gains to 
the timber supply profile. 

Late Rotation Fertilization (40-80 year old Fd, Lw, and Sx stands, non-drybelt) 
Late rotation fertilization was identified as the only means of making more volume 
available at the front end of the midterm timber supply trough and is seen as the 
most cost effective method of fertilization13.  Fertilization is restricted to non-drybelt 
sites due to moisture limitations on fertilizer uptake.  Fd or Lw stands were 
considered more desirable to treat due to the higher volume gains compared with Sx 
stands.  Stands older than 80 years may also represent an opportunity but it was felt 
that treatment of these stands should be limited to operational trials only.  

Young Stand Fertilization (15-40 year old Fd, Lw, and Sx stands, non-drybelt) 
Fertilization of younger stands was identified as a good opportunity to add volume to 
the middle and back end of the midterm timber supply trough.  Fd or Lw stands were 
considered more desirable species to treat due to higher volume gains and the 
concern of leader weevil attacks in young Sx stands14.  These stands will provide 
options for multiple treatments prior to harvest and can therefore provide a larger net 
impact if funding can be sustained over several decades.  The risks associated with 
this treatment are the long timeframes over which the investment must be held and 
protected from loss (i.e. pests or other natural disturbances).   

Planting for Timber Values 
Benefits were identified for planting impacted areas of the THLB that have no 
reforestation obligations.  Planting these sites will provide future volume and 
ensure timely access to the remaining mature timber in heavily impacted 
watersheds or landscape units.  The assumption is that a portion of the impacted 

                                                 
12   The 2002 FRBC RMP spreadsheets were used to define this historical expenditure level, although it was exceeded 
slightly. 
13  Return on investment analysis often shows positive values for late rotation fertilization because of the shorter period 
over which the investment must be held before realizing the gain (~10 years).  This short period also means less risk of 
losing the investment to pests or natural disturbances when compared with fertilization of younger stands. 
14
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areas will remain unharvested due to AAC capacity and /or marginal economics 
and, depending upon the site; natural regeneration may be slow or unable to 
reforest the site.  This includes an initial focus on the fires of 2003 and Pl stands 
impacted by MPB. 

There are numerous logistical challenges for this strategy.  First, areas have to 
be identified that will not (likely) be salvage harvested.  Second, areas need to be 
prioritized to identify those that would benefit from artificial regeneration (i.e. not 
regenerate naturally for a long period) and would best help non-timber values.  
Third, work must be coordinated with WCB to ensure safe working conditions for 
planters and those who follow.  Fourth, seedlings need to be ordered and paid 
for.  Much of the planning work has been completed for the 2003 fires and the 
budget is front-end loaded to ensure that sites are planted quickly. 

There are a number of localized areas in the Cranbrook TSA where either bears 
or porcupines are known to damage young stands. Many of these areas were 
declared free-growing and the damage has occurred after responsibility for these 
stands reverted to the crown. Fill planting these stands will be important to 
ensure that TSR stocking assumptions are realized.  

Planting for Habitat Values 
Benefits were identified for planting heavily impacted areas of the Non-THLB 
where natural regeneration is not expected to occur in a reasonable amount of 
time (i.e. portions of parks, riparian areas, WTP, retention areas, and specific 
watersheds where hydrologic green up will speed recovery and reduce risk to 
fish).  Planting these sites with conifers, broadleaves, and/or shrubs will provide 
improved habitat values in high risk/high values areas.  There is a time limit on 
making decisions for these areas, as it is not considered practical if snag falling is 
required. A timely under-planting program, coordinated with WCB concerns in 
mind, will need to be pursued.  Since there are short term benefits to hydrological 
/aquatic values and long term timber benefits to rapid reforestation this requires 
coordination of environmental risk and timber salvage. 

Spacing / Thinning 
Large areas of NDT4 have regenerated naturally with dense thickets under 
mature overstories.  These ecosystems are adapted to fire, which acted to thin 
the understory, reduce ladder fuels, and create more open conditions for 
surviving trees.  With the exclusion of fire, high understory densities limit 
individual tree growth, increase ladder fuels, reduce habitat suitability for a range 
of wildlife species, and generally slow recruitment of trees into larger classes 
over time.   

The focus will be to treat open forest (OF) and open range (OR) stands although 
some managed forest (MF) stands could also be treated.  An integrated strategy 
that includes harvesting, thinning, and burning is required to optimize the benefits 
from the treatment of these NDT4 stands.  Treatment of OR/OF areas for habitat 
reasons is a high priority, as it will yield habitat benefits and may provide some 
timber supply benefits. It also has the potential to integrate with wildland/urban 
interface fuel treatments. 

Spacing of dense non-Pl sites with moderate-high productivity is a high priority 
where no tenure obligations exist. In addition, thinning treatments to promote old 
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growth attributes should also be implemented. These treatments should focus on 
Landscape Unit/BEC combinations where there is a deficit in old growth habitats 
with the objective of accelerating their development. 

Address Backlog Issues 
Both backlog NSR and impeded stands were identified as candidates for 
treatment.  Fill planting or brushing treatments are planned to add additional 
volume in the mid to back end of the trough.  This ongoing program includes 
prioritizing stands based on their potential for treatment response/success.  In 
some instances the no treatment option is preferred to promote structural diversity 
at the landscape scale, and because of low return on investment.  

Under-burning in NDT4 Stands 
A program of under-burning in open range and open forest NDT4 stands will help 
to promote or maintain desired stand structures and ecosystem health.  The 
treatments will increase the annual area currently treated which will help to reduce 
the extensive area that has been identified for treatment.  

Treat Invasive Plants 
The Cranbrook TSA has a developing weed problem but it has not reached the 
epidemic conditions common to the south and west. The extensive nature of MPB 
harvesting, fires from 2003, and burning to promote habitat values in the NDT4 
areas in the TSA create additional sites that are prime candidates for invasive 
plant establishment. Aggressive treatments are required to ensure that treatment 
benefits area realized and that invasive plant problems are managed effectively. 

Site Index Adjustment Project 
Improving the estimates of site productivity for managed stands in the TSA will 
have the single largest impact on timber supply relative to all strategies 
presented in this document.  It would be extremely helpful to have this 
information at the time of the next timber supply review as the implications of the 
MPB mortality will not be fully known until a site index adjustment is incorporated 
into the analysis. 

Retention Strategy Planning 
The retention strategy will provide clarity on available harvest/salvage areas, as 
well as identification of long-term retention areas that may benefit from under-
planting.   Identifying areas for planting (i.e. dead, unsalvaged areas) will be 
problematic until a retention strategy is in place. 

Use of Improved Seed 
Continuing to maximize use of improved seed will improve timber supply forecasts 
in subsequent timber supply analyses. 

8.2 Silviculture Strategy Program (Idealized Funding Level) 
This section describes an idealized (no constraints on $ or manpower) silviculture 
program in terms of area treated (ha), budget requirements (S), and job outcomes 
(person days).  It assumes approximately 47 million dollars are available over the next 
five years. 
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Proposed Area Treated (ha) 
Year 1 Year 2 Year 3 Year 4 Year 5 Totals

Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys -               -                -               -               -               -                
Fertilize -               8,300            6,900           6,900           5,900           28,000          
Spacing/Thinning (timber) 1,000           1,000            1,000           1,000           1,000           5,000            
Spacing/Thinning (habitat) 5,000           5,200            5,100           5,100           5,100           25,500          
Planting (timber - other/MPB) 1,100           1,100           1,200           3,400            
Planting (timber - fires) 1,250           2,350            3,600            
Planting (habitat) 125              925               625              125              100              1,900            
Pruning -               -                -               -               -               -                
Rehab nomerch Pl and Fd/Pl stands -               100               100              100              100              400               
Address Backlog -               550               550              550              550              2,200            
Treat for Invasives 10,000         10,000          10,000         10,000         10,000         50,000          
Under burning 5,000           5,250            5,000           5,000           5,250           25,500          
Totals 22,375         33,675          30,375         29,875         29,200         145,500         
 
Proposed Budget ($) 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys 273,350$     -$              -$             -$             -$             273,350$      
Fertilize -$             3,320,000$   2,760,000$  2,760,000$  2,380,000$  11,220,000$ 
Spacing/Thinning (timber) 600,000$     600,000$      600,000$     600,000$     600,000$     3,000,000$   
Spacing/Thinning (habitat) 3,000,000$  3,120,000$   3,060,000$  3,060,000$  3,060,000$  15,300,000$ 
Planting (timber - other/MPB) 1,310,000$  1,310,000$  1,470,000$  4,090,000$   
Planting (timber - fires) 875,000$     2,185,000$   3,060,000$   
Planting (habitat) 87,500$       927,500$      437,500$     87,500$       70,000$       1,610,000$   
Pruning -$             -$              -$             -$             -$             -$              
Rehab nomerch Pl and Fd/Pl stands -$             170,000$      170,000$     170,000$     170,000$     680,000$      
Address Backlog -$             405,000$      405,000$     405,000$     405,000$     1,620,000$   
Treat for Invasives 1,000,000$  1,000,000$   1,000,000$  1,000,000$  1,000,000$  5,000,000$   
Under burning 250,000$     275,000$      250,000$     250,000$     275,000$     1,300,000$   
Totals 6,085,850$  12,002,500$ 9,992,500$  9,642,500$  9,430,000$  47,153,350$  
 
Job Outcomes 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity Person Days Person Days Person Days Person Days Person Days Person Days
Studies/Surveys 911              -                -               -               -               911               
Fertilize -               830               690              690              590              2,800            
Spacing/Thinning (timber) 3,390           3,390            3,390           3,390           3,390           16,950          
Spacing/Thinning (habitat) 17,000         17,680          17,340         17,340         17,340         86,700          
Planting (timber - other/MPB) 3,500           3,500           3,650           10,650          
Planting (timber - fires) 2,500           3,500            6,000            
Planting (habitat) 80,200         3,400            2,900           2,900           2,900           92,300          
Pruning -               -                -               -               -               -                
Rehab nomerch Pl and Fd/Pl stands -               260               260              260              260              1,040            
Address Backlog -               2,530            2,530           2,530           2,530           10,120          
Treat for Invasives 10,000         10,000          10,000         10,000         10,000         50,000          
Underburning 1,000           1,050            1,000           1,000           1,050           5,100            
Totals 115,001       42,640          41,610         41,610         41,710         282,571         
 
In addition to the above strategies/investments, a site index adjustment project, 
preparation of a retention strategy, and completion of an access management plan were 
considered as very high priorities for completion.  The studies/surveys listed in the tables 
above reflect the initial setup of specific programs (e.g. identify and prioritize fertilization 
candidates).  Ongoing survey and layout costs associated with specific strategies are 
included in the strategy costs. 
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8.2.1  Expected Outcomes (Idealized Funding Level) 
If approximately $47 million was invested over a 5-year period, the following outcomes 
could be expected: 
 
Estimated Timber Supply Outcomes 

• 231,500 m3 made available at the front end of the trough 
- Realized from late rotation fertilization. 

• 136,500 m3 made available in the middle of the trough   
- Realized from young stand fertilization, spacing of dense non-Pl stands, 

and maintaining previously planted NSR sites (impeded stands). 

• 1,240,000 m3 made available in the back end of the trough 
- Realized though treating backlog NSR sites in the TSA, reforesting MOFR 

responsibility lands in the 2003 wildfires/ unsalvaged MPB areas/ stands 
damaged by porcupines and bears, plus some limited rehabilitation of non-
merchantable Pl and Fd/Pl stands.  

 
Timber Quality Outcomes 

• None 
 
Habitat Supply Outcomes 

• Enhance old forest stand structure and ecosystem health on 25,500 ha of 
drybelt Fd stands by thinning/spacing and under-burning. 

• Regeneration of 1900 ha of stands with a habitat focus, and regeneration of 
7000 ha of stands with a benefit to timber but a focus to speed hydrologic 
recovery and mitigate changes in stream temperature. 

• Protect native plants by invasive plant control on 50,000 hectares 
 

8.2.2 Expected Outcomes for 20year Investment (Idealized Funding Level) 
If this level of funding was continued for 20 years ($188 million total) and similar benefits 
were achieved throughout, the midterm trough could be maintained at a level 81,000 
m3/year higher than currently projected in the Potential MPB Scenario (Figure 14). Both 
of these forecasts are highly speculative and there is no guarantees that enough suitable 
treatment areas could be found for the 20 Year Potential Investment run. 
 
The large increase in the long term relative to the TSR3 base case is primarily due to 
implementing a site index adjustment process.  This adjustment is preliminary as the 
ecological data behind the adjustment has not yet been approved by MoF Research 
Branch for use in a timber supply analysis. 
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20 Yr Investment Plan (Idealized Funding Level)
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Figure 14. 20 year continuous investment (idealized funding level). 

 
The Potential MPB scenario shown here has been constructed to reflect a hypothetical 
AAC uplift for MPB and a best guess at how timber supply will be affected into the future 
(MPB Scenario) relative to the modeled Tembec Combination run that best reflects the 
TSA current situation.   
 

8.3 Silviculture Strategy Program (Historical Funding Level) 
This section describes a silviculture program constrained to approximately 2.5 million 
dollars per year over five years (12.5 million total), in terms of area treated (ha), budget 
requirements ($), and job outcomes (person days).  
 
Proposed Area Treated (ha) 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys -               -               -               -               -               -                
Fertilize -               1,400           1,400           1,400           1,400           5,600            
Spacing/Thinning (timber) 200              200              200              200              200              1,000            
Spacing/Thinning (habitat) 1,000           100              900              900              900              3,800            
Planting (timber - other/MPB) 600              600              600              1,800            
Planting (timber - fires) 1,250           1,250           2,500            
Planting (habitat) 125              225              225              225              225              1,025            
Pruning -               -               -               -               -               -                
Rehab nomerch Pl and Fd/Pl stands -               -               -               -               -               -                
Address Backlog -               100              500              500              500              1,600            
Treat for Invasives 1,000           1,000           1,000           1,000           1,000           5,000            
Under burning 1,500           1,750           1,500           1,500           1,500           7,750            
Totals 5,075           6,025           6,325           6,325           6,325           30,075           
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Proposed Budget ($) 
Year 1 Year 2 Year 3 Year 4 Year 5 Totals

Activity (ha) (ha) (ha) (ha) (ha) (ha)
Studies/Surveys 185,000$     -$             -$             -$             -$             185,000$      
Fertilize -$             560,000$     560,000$     560,000$     580,000$     2,260,000$   
Spacing/Thinning (timber) 120,000$     120,000$     120,000$     120,000$     120,000$     600,000$      
Spacing/Thinning (habitat) 600,000$     60,000$       540,000$     540,000$     540,000$     2,280,000$   
Planting (timber - other/MPB) 600,000$     600,000$     600,000$     1,800,000$   
Planting (timber - fires) 1,325,000$  1,325,000$  2,650,000$   
Planting (habitat) 87,500$       202,500$     202,500$     202,500$     202,500$     897,500$      
Pruning -$             -$             -$             -$             -$             -$              
Rehab nomerch Pl and Fd/Pl stands -$             -$             -$             -$             -$             -$              
Address Backlog -$             60,000$       300,000$     300,000$     300,000$     960,000$      
Treat for Invasive Species 100,000$     100,000$     100,000$     100,000$     100,000$     500,000$      
Under Burning 75,000$       100,000$     75,000$       75,000$       75,000$       400,000$      
Totals 2,492,500$  2,527,500$  2,497,500$  2,497,500$  2,517,500$  12,532,500$  
 
Job Outcomes 

Year 1 Year 2 Year 3 Year 4 Year 5 Totals
Activity Person Days Person Days Person Days Person Days Person Days Person Days
Studies/Surveys 617              -               -               -               -               617               
Fertilize -               140              140              140              140              560               
Spacing/Thinning (timber) 678              678              678              678              678              3,390            
Spacing/Thinning (habitat) 3,400           340              3,060           3,060           3,060           12,920          
Planting (timber - other/MPB) 1,400           1,400           1,400           4,200            
Planting (timber - fires) 3,000           3,000           6,000            
Planting (habitat) 250              500              500              500              500              2,250            
Pruning -               -               -               -               -               -                
Rehab nomerch Pl and Fd/Pl stands -               -               -               -               -               -                
Address Backlog -               460              2,300           2,300           2,300           7,360            
Treat for Invasives 1,000           1,000           1,000           1,000           1,000           5,000            
Underburning 300              350              300              300              300              1,550            
Totals 9,245           6,468           9,378           9,378           9,378           43,847           
 
In addition to the above strategies/investments, a site index adjustment project, 
preparation of a retention strategy, and completion of an access management plan were 
considered as very high priorities for completion.  The studies/surveys listed in the tables 
above reflect the initial setup of specific programs (e.g. identify and prioritize fertilization 
candidates).  Ongoing survey and layout costs associated with specific strategies are 
included in the strategy costs. 
 

8.3.1 Expected Outcomes (Historical Funding Level) 
If approximately 12.5 million was invested over a 5-year period, the following outcomes 
could be expected: 
 
Estimated Timber Supply Outcomes 

• 36,800 m3 made available at the front end of the trough 
- Realized from late rotation fertilization. 

• 122,800 m3 made available in the middle of the trough   
- Realized from young stand fertilization and maintaining previously planted 

NSR sites (impeded stands). 
• 645,000 m3 made available in the back end of the trough 

- Realized though reforesting MOFR responsibility lands in the 2003 
wildfires, unsalvaged MPB areas, and previously free growing stands 
damaged by porcupines and bears. 
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Timber Quality Outcomes 
• None 

 
Habitat Supply Outcomes 

• Enhance old forest stand structure and ecosystem health on 3,800 ha of drybelt 
Fd stands by thinning/spacing and 7,750 ha of under-burning. 

• Regeneration of 1,025 ha of stands with a habitat focus, and regeneration of 
4,300 ha of stands to speed hydrologic recovery and stream temperature with a 
timber benefit. 

• Protect native plants by invasive plant control on 5,000 hectares 
 

8.3.2 Expected Outcomes for 20year Investment (Historical Funding Level) 
If this level of funding was continued for 20 years ($50 million total) and similar benefits 
were achieved throughout, the midterm trough could be maintained at a level 46,000 
m3/year higher than currently projected.  If site index adjustments were also completed, 
the depth of the midterm trough would be further reduced and the long term harvest level 
could be above 1,000,000 m3/year. 
 
The large increase in the long term relative to the TSR3 base case is primarily due to 
implementing a site index adjustment process.  This adjustment is preliminary, as the 
ecological data behind the adjustment has not yet been approved by MoF Research 
Branch for use in a timber supply analysis. 
 

20 Yr Investment Plan (Historical Funding Level)
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Figure 15. 20 year continuous investment (historical funding level). 
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The Potential MPB scenario shown here has been constructed to reflect a hypothetical 
AAC uplift for MPB and a best guess at how timber supply will be affected into the future 
(MPB Scenario) relative to the modeled Tembec Combination run that best reflects the 
TSA current situation.   
  

9.0 Summary of Information and Research Needs 
 
During the preparation of this document, the following needs for further information 
and/or research were identified in support of meeting TSA objectives for timber supply, 
timber quality, and habitat supply. 
 

1. A site index adjustment project is required.  This involves the completion of 
ecosystem mapping (currently underway), accuracy assessment of the mapping 
to Forest Analysis Branch Standards, and then application of ecological 
correlations with site productivity (i.e. SIBEC). 

2. Retention planning is required to identify areas where salvage will not occur and 
to provide guidance around retention at the stand level. A non-timber values risk 
assessment (Impacted riparian areas, watersheds with high % Pl, etc) is needed 
to support this process. 

3. Improving the accuracy of growth and yield predictions for drybelt Fd (NDT4) 
stands is desirable. 

4. Updating the forest inventory to better reflect existing stand volumes (partially 
harvested areas, MPB impacted areas, etc) is desirable. 

5. There is a desire to look at changing stocking standards / free growing standards 
to include more broadleaves. 

6. Inventory for locations of species of conservation concern so that management, 
including incremental silviculture activities, can better address these species. 

7. Develop a forest health strategy that looks beyond MPB in order to protect 
growing volume that will be critical in the midterm trough. 

8. Develop an access management plan to limit the amount of open road within the 
TSA.   

9. Develop a seed strategy that identifies seed inventories (natural stand and 
orchard), seed gaps and seed mitigation strategies over the short and long term.   

10. Increased production of non-traditional seed suitable for planting to increase 
species diversity (i.e.  cottonwood, grasses for rehabilitation work) 

11. Landscape level ranking of stands for treatment (consider overlapping 
benefits/values) 

12. A process/study to monitor environmental impacts associated with fertilization 
programs is desired. 

13. A general tracking/monitoring mechanism for treatments / applications / results is 
desired. 
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Appendix A:  Abbreviations 
 
AAC Allowable Annual Cut LTHL Long Term Harvest Level 

Analysis Timber Supply Analysis LU Landscape Unit 

AU Analysis Unit Lw Western Larch 

BCTS BC Timber Sales (Formerly Small Business Forest 
Enterprise Program) 

MoFR Ministry of Forests and Range 

BEC Biogeoclimatic Ecosystem Classification MoE Ministry of Environment 

BEO Biodiversity Emphasis Options MPB Mountain Pine Beetle 

BGB Biodiversity Guidebook MSR Machine Stress Rated 

Bl Subalpine fir MSY Maximum Sustained Yield 

BMP Best Management Practices MSYT Managed Stand Yield Tables 

CF Chief Forester NCC Non-Commercial Cover 

CFLB Crown Forested Land base NDT Natural Disturbance Type 

CT Commercial Thinning NP Non Productive 

CW Western Red Cedar Pl Lodgepole Pine 

DBH Diameter at breast height (1.3m) PSP Permanent Sample Plot 

DEO Designated Environment Official PSYU Public Sustained Yield Unit 

DFO Department of Fisheries and Oceans Pw White Pine 

DM District Manager Py Ponderosa Pine (tree species) or person years 
(economics) 

ECA Equivalent Clearcut Area RM Regional Manager 

ESA Environmentally Sensitive Area RMZ Riparian Management Zone 

Fd Douglas Fir ROS Recreation Opportunity Spectrum 

FES Forest Ecosystem Specialist THLB Timber Harvesting Land base 

FIP/FC1 Old Forest Cover Digital Files TIPSY Table Interpolation Program for Stand Yields  
(growth and yield model) 

FMER Fire Maintained Ecosystem Restoration  TSA Timber Supply Area 

FIZ Forest Inventory Zone TSR Timber Supply Review 

FPC Forest Practices Code UREP Use, Recreation, and Enjoyment of Public 

FRBC Forest Renewal British Columbia VDYP Variable Density Yield Predictor (growth and 
yield model) 

FSSIM Forest Service Simulation Model VEG Ht Visually Effective Greenup Height 

GIS Geographic Information System VQO Visual Quality Objective 

HLPO Higher Level Plan Order WTP Wildlife Tree Patch 

Hw Western Hemlock   

ICH Interior Cedar Hemlock   

IWAPS Interior Watershed Assessment Procedure System   

La Alpine Larch   

LRMP Local Resource Management Plan   
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